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1934 CAR MODELS--EQUIPMENT USED 

Page CAR Model Serial Nos. Year 

1200 AUBURN ..................... 6-52X .... 6-52X-1001... ..... 1934 
1200 AUBURN ..................... 6-52Y .... 6-52Y-1001... ..... 1934 
1202 AUBURN ..................... 8-50X .... 8-50X-1001 ........ 1934 
1204 AUBURN ..................... 8-50Y .... 8-50Y-1001... ..... 1934 

t AUBURN ..................... 12-165 ................................ 1934 
1206 AUSTIN ...................... Bantam .... 375-5010 ........ 1934 
1208 BUICK ......................... 34-40 .......... 2,735,509 ........ 1934 
1210 BUICK ......................... 34-50 .......... 2,706,453 ........ 1934 
1212 BUICK ......................... 34-60 .......... 2,706,453 ........ 1934 
1212 BUICK ......................... 34-90 .......... 2,706,453 ........ 1934 
1214 CADILLAC .................. 355-D ........ 3,100,001... ..... 1934 
1216 CADILLAC .................. 370-D ........ 4,100,001... ..... 1934 
1218 CA.DILLAC .................. 452-D ........ 5,100,001... ..... 1934 
1220 CHEVROLET ............. DC .................. 1001... ......... 1934 
1222 CHEVROLET ............. DA .................. 1001 ............ 1934 
1224 CHRYSLER. ............... CA .............. 6,650,001... ..... 1934. 
1224 CHRYSLER. ............... CB .............. 6,700,001... ..... 1934 

1226 CHRYSLER ................ cu ··············6,593,001... ..... 1934 
1226 CHRYSLER. ............... CV .............. 7,010,001... ..... 1934 
1228 CHRYSLER ................ CW .............. 7,803,751 ........ 1934 
1230 CONTINENTAL ....... ..41 .................... 1001... ......... 1934 

t CUNNINGHAM ......... V-10 ···············-···················1934 
1232 DE SOTO .................... SE .............. 5,068,501... ..... 1934 
1234 DODGE ....................... DR .............. 3,680,001 ........ 1934 
1234 DODGE ....................... DS .............. 4,528,651... ..... 1934 
1236 DUESENBERG .......... J ...................... 2125 ............ 1934 
1238 FORD .......................... .V-8-112 .............................. 1934 

-j- FRANKLIN ................ 17-B .................................. 1934 
-r FRANKLIN ................ 18B, C ................................ 1934 
:j: FRANKLIN ................ .19A, B .............................. 1934 

1240 GRAHAM .................... Std. 68 ...... 1,615,001... ..... 1934 
1240 GRAHAM ................... .Spec. 68 .... 1,615,001... ..... 1934 
1242 GRAHAM .................... Std. 67 ...... 1,805,001... ..... 1934 
1242 GRAHAl\l ................... .Spec. 67 ., .... l,805,001... ..... 1934 
1244 GRAHAM .................... Cust. 69 ...... 1,025,001... ..... 1934 
1246 HUDSON ..................... LL, LT ........ 252,000 .......... 1934 
1246 HUDSON ..................... LTS .............. 964,244 .......... 1934 

t-Refer to Car Page for precedi11g year. 
t-Refer to Franklin 16-B (1933). 

Make 

BATTERY 

Type 
Gr. 

Ter. 

U.S.L ............. RN-15A ............ Pos. 
U.S.L. . ........... RN-15A ............ Pos. 
U.S.L ............. XY-15A ............ Pos. 
U.S.L ............. XY -15A ............ Pos. 
U.S.L ............. XY-17A ............ Pos. 
U.S.L ............. XY-9A .............. Neg. 
Delco .............. 13-JW ............ Neg. 
Delco .............. 13-JW ............ Neg. 
Delco ............ 15-GW ............ Neg. 

Delco .............. 17-DW ............ Neg. 
Delco .............. 17-DW ............ Pos. 
Delco .............. 21-DW ............ Pos. 
Delco .............. 25-AW ............ Pos. 
Delco ........ 13-NW, PW ........ Neg. 
Delco .......... 15-PW, Q .......... Neg. 
Willard ........ WH-2-15 .......... Pos. 
Willard ........ WH-2-15 .......... Pos. 
Willard ........ WH-4-17 .......... Pos. 

Willard ........ WH-4-17 .......... Pos. 
Willard .............. RH-21 .......... Pos. 
U.S.L ............... A-13-A .......... Neg. 
Wi-llard ........ RH-4-15 .......... Neg. 
Willard ....... .WS-4-17 .......... Pos. 
Willard ........ WT-1-15 .......... Pos. 
Willard ........ WT-1-15 .......... Pos. 
Exide .......... XR-21-ER. ....... Neg. 
Ford ................ 40-17 .............. Pos. 
Willard .......... RH-5-19 .......... Pos. 
Willard ........ WH-1-13 .......... Pos. 
Willard .......... WSB-21.. ........ Pos. 

Willard ........ WS-1-13 .......... Pos. 
Willard ........ WH-2-15 .......... Pos. 
Willard ........ WS-2-15 .......... Pos. 
Willard ........ WH-2-15 .......... Pos. 
wrnard ........ WH-2-15 .......... Pos. 

Exide ........ XTL-19-17-F ...... Pos. 
Exide ........ XTL-19-17-F ...... Pos. 

Make 

LIGHTING CARBURETION 
Switch Circuit Carburetor 

Model Fuses Breaker Make and Model 
Fuel Pump 

Make and Model 

Sor.Man. ..B-5640-A .... 20 .......... • .............. Carter 288-S .............................. SW 708-A 
Sor.Man. ..B-5640-A .... 20 .......... • .............. Carter 288-S .............................. SW 708-A 
Sor.Man. ..B-5640-A .... 20 .......... • ............. .Strom. EX-32 ............................ SW 706-D 
Sor.Man ... A-5640-A .... 20 .......... • .............. Strom. EE-1 ................................ SW 706-D 
Sor.Man ......... 5670-A .... 20 .......... • .............. Strom. EX-2 ................................ SW 527-C 
B. & S ............. 50518 .... 20 .......... • .............. Till. M 10 A .................................... None 
Delco-R. .......... 478-S .... 30 .......... • ............. Marvel BB-1 ...................... AC R-1521765 
Delco-R. .......... 487-F .... • .. D.R.411-A ....... .Marvel ED-1-S-10-1577 .... AC I-1521538 
Delco-R. ......... .487-F .... • .. D.R.411-A ....... Marvel ED-2-S-10-1579 ...... AC F-856138 

Delco-R. .......... 487-F .... * .. D.R.411-A ........ Marvel ED-3-10-1581 .......... AC F-856138 
Del.-R. 487-J,G,K,H .... • .. D.R.411-A ... - ... Detroit X-8244 ...................... AC D-856062 
Delco-R. ...... 487-H,K .... * .. D.R.411-A ........ Detroit 51 .............................. AC D-856263 
Delco-R. ...... 487-H,K. ... * .. D.R.411-A ........ Detroit 51 .............................. AC D-856263 
Delco-R. .......... 487-H .... 15 .......... • ···-·········Carter 284-S ...................... AC R-1521450 
Delco-R. .......... 478-P .... 15 .......... • ·······-·····Car.ter 285-S ...................... AO R-1521450 
Clum .................. 9556 .... 20 .......... • ·····-·-····Carter E6Cl ........................ AC P-1521381 
Clum .................. 9556 .... 20 .......... • ········-····Carter E6Cl ........................ AC P-1521381 
O1um .................. 9556 .... 20 .......... • .............. Strom. EE-22 ...................... AC D-1521685 

Clum .................. 9556 .... 20 .......... • ··············strom. EE-22 ·········-···········AC I-1521549 
Clum .................. 9556 .... 20 .......... • .............. Strom. EE-3 ........................ AC I-1521549 
Sor.Man ..... 5670-AA .... 20 .......... • .............. Marvel AC-10-1530 ............ AC P-1521229 
Delco-R. .......... 486-D .... * ·-·D.R.5759 ........ Strom. UUR-2 ........................ SW 403-AB 
Clum .................... 9556 .... 20 .......... • ········-···Carter E6Bl ........................ AC P-1521381 
Clum .................... 9556 .... 20 .......... • ·······-·····Strom. EX-22 ...................... AC B-1521211 
Clum .................... 9556 .... 20 .......... • .............. Strom. EX-22 ...................... AC B-1521211 

Delco-R. ··········486-D .... * ... .D.R.5759 ........ Strom. EE-3, UU-3 ••·········•··sw 644-B, C 
Ford ......... .40-3616-B .... 20 .......... • .............. Strom. ,EE-1 ........................ AC R-1521459 
Delco-R. .......... 486-V .... 20, 30 .... • .............. Strom. EE-2 ........................ AC D-1521119 
Delco-R. .......... 486-V .... 20 .......... • .............. Strom. URO-2 ...................... AC B-855898 
Delco-R. .......... 486-V .... 20, 30 .... • .............. Strom. URO-2 ...................... AC B-855898 
Clum .................... 9463 .... 20 .......... • .............. strom. EX-22 ...................... AC R-1521674 
Clum .................... 9463 .... 20 .......... • .............. Strom. EX-22 ...................... AC R-1521674 
Clum .................... 9463 .... 20 .......... • .............. Strom. URO-2 .................... AC R-1521674 
Clum .................... 9463 .... 20 .......... • .............. Strom. EX-32 ...................... AC R-1521674 
Clum .................... 9463 .... 20 .......... • .............. Strom. EX-32 ...................... AC R-1521674 
Sor.Man ......... 5640-A .... 20 .......... • .............. Carter 282-S .................... AC R-1521539* 
Sor.Man. ..C-5640-A .... 20 .......... • .............. Carter 299-S .................... AC R-1521539* 

• 

• 



• 

• 

Make 

1934 CAR MODELS,--EQUIPMENT USED 

IGNITION STARTER 
Coil Dist. Switch Armature 

Model Model Make Model Make Model Number 

GENERATOR 

Model 
Armature 
Number 
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Year Model CAR Page 

Auto-Lite .......... IG-4065.:·······IGB-4318 .... Oakes .......... Hershey .... Auto-Lite ...... MAJ-4032 .... MAJ-2006 GAR-4603-3 .... GAR-2077 .......... 1934 ......... 6-52X ..... AUBURN .................. 1200 
Auto-Ute .......... IG-4065 ......... IGB-4318 ..... Oakes .......... Hershey .... Auto-Llte ...... MAJ-4033 .... MAJ-2006 GAR-4603-3 .... GAR-2077 .......... 1934 ......... 6-52Y ..... AUBURN .................. 1200 
Auto-Lite ........ CE-4001 ...... IGP-4002-A .. Oakes .......... Hershey .... Auto-Lite .... MAB-4063 .... MAB-2006 GAR-4603-3 .... GAR-2077 .......... 1934 ......... 8-50X ..... AUBURN .................. 1202 
Auto-Lite ........ CE-4001 ... -.. IGP-4002-A .. Oakes .......... Hershey .... Auto-Lite .... MAB-4063 .... MAB-2006 GAR-4603-3 .... GAR-2077 .......... 1934 ......... 8-50Y ..... AUBURN .................. 1204 
Delco-Remy ........ 528-O ............ 667-Z ........ Electrolock .... 15-SD .... Delco-Remy ........ 543,46 ........ 1837058 ........ 931-E, F ....... 1844199• ........ 1934 ......... 12-165 .... AUBURN .................. t 
Auto-Lite .......... IG-4065 ...... IGB-4086-A .. B.&S ................. 50518 .... Auto-Lite .... MAK-4001....MAK-2006 GAS-4104-B .... GAS-2076 .......... 1934 ....... Bantam ... AUSTIN .................... 1206 
Delco-Remy ........ 528-H ............ 663-E ........ Oakes .......... HersheY .... Delco-Remy ........ 734-Z .......... 823881 ............ 935-K ........ 1854856 .......... 1934 ............. 40 ........ BUICK ...................... 1208 
Delco-Remy ........ 528-H ............ 663-O ........ 0akes .......... Hershey .... Delco-Remy ........ 727-G .......... 823881 ............ 956-H ........ 1845920 .......... 1934 ............. 50 ........ BUICK ...................... 1210 
Delco-Remy ........ 528-H ............ 663-A ........ Oakes .......... Hershey .... Delco-Remy ........ 727-F .......... 820158 ............ 956-H ........ 1845920 .......... 1934 ............. 60 ......... BUICK ...................... 1212 
Delco-Remy ........ 528-H ............ 663-A ........ Oakes .......... Hershey .... Delco-Remy ........ 727-F .......... 820158 ............ 956-H ........ 1845920 ...... , ... 1934 ............. 90 ........ BUICK ...................... 1212 
Delco-Remy ........ 539-D ............ 661-V ........ Delco-Remy .................. Delco-Remy .... 728-U, V .......... 818134 ............ 933-B ........ 1854458 .......... 1934 ......... 355-D ..... !JADILLAC ................ 1214 
Delco-Remy ........ 553-E ............ 667-O ........ .Delco-Remy .... 431-E .... Delco-Remy ............ 580 ........ 1837058 ............ 933-0 ......... 1854458 .......... 1934 ......... 370-D ..... CADILLAC ................ 1216 
Delco-Remy ........ 553-E .............. 4118 ......... Delco-Remy .... 431-F .... Delco-Remy ............ 580 ........ 1837058 ............ 933-C ........ 1854458 .......... 1934 .. ·-·····452-D ..... CADILLAC ................ 1218 
Delco-Remy ........ 538-O ............. 622-L ........ Delco-Remy .... Elec .... .Delco-Remy 714-L, 34-J .......... 816163 ............ 943-J .......... 817221 .......... 1934 ... _ ....... DC ........ CBEVROLET ............ 1220 
Delco-Remy ........ 538-C ............ 644-R. ....... Delco-Remy .... Elec ..... Delco-Remy .... 734-S, V ........ 1847432 .. 935-B, 67-E ....... 1854856• ........ 1934 ............ DA ........ CBEVROLET ............ 1222 
Delco-Remy .... 540-J, K ............ 644-U ....... .Delco-Remy .... Elec ..... Delco-Remy ........ 727-M .......... 823881 ............ 935-D ........ 1854856 .......... 1934 ............ CA ........ CHRYSLER .............. 1224 
Delco-Remy .... 540-J, K. ........... 644-U ....... .Delco-Remy .... Elec ..... Delco-Remy ........ 727-M .......... 823881 ............ 935-D ........ 1854856 .......... 1934 ............ CB ........ CBRYSLER .............. 1224 
Delco-Remy ........ 540-F ............ 661-S ........ Delco-Remy .... Elec ..... Delco-Remy ........ 727-J .......... 823881 ............ 935-G ........ 1854856 .......... 1934 ............ CU ........ CBRYSLER .............. 1226 
Delco-Remy ........ 540-F ............ 661-T ........ Delco-Remy .... Elec ..... Delco-Remy ........ 727-J .......... 823881 ............ 935-G ........ 1854856 .......... 1934 ............ CV ....... -CBRYSLER .............. 1226 
Delco-Remy ........ 540-L ............ 661-Z ........ Pelco-Remy .... Elec ..... Delco-Remy ...... 728-W .................................... 967-P ........ 1836971 .......... 1934 ........... CW ........ CBRYSLER .............. 1228 
Auto-Lite .......... IG-4606 ......... IGB-4202 ..... Auto-Lite Coil Lock .... Amto-Lite ........ MZ-4034 ...... MZ-2053 .... GAM-4505 .... GAM-2081 .......... 1934 ............. 41... ...... CONTINENTAL ...... 1230 
Delco-Remy ...... 5023660 ............. 10874 ............................ Coil Lock .... Delco-Remy .............. 350 ............ 16843 .................. 285 ........... 16266 .......... 1934 .......... V-10 ....... CUNNINGBAM ......... t 
Delco-Remy ........ 540-,E ............ 644-W ....... Delco-Remy .... Elec ..... Delco-Remy ........ 727-L .......... 823881 ............ 935-D ....... 1854856 .......... 1934 ............ SE ........ DE SOTO ....... , .......... 1232 
Delco-Remy .... 540-C, D ............ 644-U ........ Delco-Remy .... Elec ..... Delco-Remy ........ 734-H .......... 823881 ............ 937-P ........ 1838448 .......... 1934 ............ DR. ....... DODGE ...................... 1234 
Delco-Remy .... 540-C,D ............ 644-W ....... Delco-Remy .... Elec ..... De-lco-Remy ........ 734-H .......... 823881 ............ 937-:P ........ 1838448 .......... 1934 ............ DS ........ DODGE ...................... 1234 
Delco-Remy ........ 553-A .............. 4094 ......... Delco-R. .... Coil Lock .... Delco-Remy ............. .429 ............ 37895 .................. 428 ......... 827753 .......... 1934 .. ._ ......... J ......... .DUESENBERG ........ 1236 
F1ord-Mallory ............................................... Ford .. Co-incidental .... Ford .................. 18-11002 ...... 18-11005 .. 40-10000-B ...... 40-10005 .......... 1934 ....... V-8-112 .... FORD .......................... 1238 
Delco-Remy ........ 532-O ............. 667-A ........ Delco-Remy .... 427-Z .... Delco-Remy .............. 545 ............ 37895 ............ 931-G ....... 1844671 .......... 1934 .......... 17-B ...... .FRANKLIN .............. -r 
Delco-Remy ........ 533-R. ........... 644-E ........ Clum .............................. Delco-Remy ........ 723-0 .......... 818134 ............ 957-E .......... 828292 .......... 1934 ......... lSB, C ..... FRANKLIN .............. i' 
D~lco-Remy ........ 533-R. ........... 644-E ......... Clum .............................. Delco-Remy ........ 723-C .......... 818134 ............ 957-E .......... 828292 .......... 1934 ........ 19A, B ..... .FRANKLIN .............. :j: 

Delco-Remy ........ 536-L ............ 632-Z ........ Delco-Remy .. 431-H .... Delco-Remy ........ 734-U .......... 823881 ............ 935-E ........ 1854856 .......... 1934 ......... 68 Std ...... GRAHAM .................. 1240 
Delco-Remy ........ 536-M ............ 632-Z ........ .Delco-Remy .... 431-J .... Delco-Remy ........ 734-U .......... 823881 ............ 935-J ........ 1854856 .......... 1934 ........ 68 Spec .... GRABAM .................. 1240 
Delco-Remy ........ 536-L .... , ...... .'661-X ........ Delco-Remy .. 431-H .... Delco-Remy ........ 734-U .......... 823881 ............ 967-M ........ 1844827 .......... 1934 ........ 67 Std ...... GRABAM .................. 1242 

;• Delco-Remy ........ 536-M ............ 661-Y ........ Delco-Remy ... .431-J .... Delco-Remy ........ 734-U .......... 823881 ............ 967-N ........ 1844827 .......... 1934 ....... 67 Spec ..... GRABAM .................. 1242 
Delco-Remy ........ 539-F ............ 661-Y ........ Delco-Remy .... 431-J .... Delco-Remy ........ 734-U .......... 823881 ............ 967-L ........ 1855966 .......... 1934 ....... 69 Cust ..... GRABAM .................. 1244 
Auto-Lite ........ CE-4304 ....... IGP-4001A ... .Auto-Lite Coil Lock .... Auto-Lite .... MAB-4061....MAB-2113 .... GBK-4602 .... GBK-2055 .......... 1934 ........ LL, LT ..... BUDSON .................. 1246 
Auto-Lite ........ CE-4304 ....... IGP-4001A ... Auto-Lite Coil Lock .... Auto-Lite .... MAB-4061....MAB-2113 .... GBK-4602 .... GBK-2055 .......... 1934 .......... LTS ....... BUDSON .................. 1246 
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1934 CAR MODELS--EQUIPMENT USED 

Page CAR Model Serial No. Year 

1248 HUPMOBILE ............. 417W .......... W-5001... ....... 1934 
§ HUPMOBILE ............. 421, A ................................ 1934 

1250 HUPMOBILE ............. :421J ............ J-12001... ....... 1934 
§ HUPMOBILE ............. 422 ...................................... 1934 
§ HUPMOBILE ............ .426 ...................................... 1934 

1252 HUPMOBILE ............ .427T ............ T-5001... ....... 1934 
1254 LA FAYETTE ............ 110 ................ L-1001... ....... 1934 
1256 LA SALLE .................. 350 .............. 2,100,001... ..... 1934 
1258 LINCOLN .................... V-12-136 ........ 1501 ............ 1934 
1258 LINCOLN .................... V-12-145 ........ 3001... ......... 1934 
1260 NASH ........................... 1220 .......... R-278,901 ........ 1934 
1262 NASH ........................... 1280 ............ B-70,801 ........ 1934 
1264 NASH ........................... 1290 .............. 521,801 .......... 1934 
1266 OLDSMOBILE ........... F-34 .............. 51,001... ....... 1934 
1268 OLDSMOBILE ........... L-34 .............. 18,001... ....... 1934 
1270 PACKARD .................. 1100, 1, 2 ...... 374,001.. ........ 1934 
1272 PACKARD .................. 1103, 4, 5 ...... 752,001... ....... 1934 
~274 PACKARD ................. .1107, 8 ........ 901,601... ....... 1934 
1276 PIERCE ARROW ..... 836A ............ 1,080,001... ..... 1934 
1278 PIERCE ARROW ..... .840A ............ 2,080,001... ..... 1934 
1280 PIERCE ARROW ..... 1240A .......... 3,110,001... ..... 1934 
1280 PIERCE ARROW ..... 1248A .......... 3,560,001... ..... 1934 
1282 PLYMOUTH .............. .PF .............. 1,859,001... ..... 1934 
1282 PLYMOUTH .............. .PG ...................................... 1934 
1284 PLYJ!-:OUTH .............. .PE .............. 2,188,001.. ...... 1934 
1286 PONTIAC .................... 603 ................ 838,501 .......... 1934 
1288 REO .............................. S-4 ......... , ............................ 1934 
1290 STUDEBAKER .......... Dict. A ...... 5,145,001... ..... 1934 
1292 STUDEBAKER .......... Dict. A ...... 5,145,001... ..... 1934 
1294 STUDEBAKER .......... Comm. B .... 8,045,001 ........ 1934 
1296 STUDEBAKER. ........ .Pres. C .... 7,045,001... ..... 1934 

t STUTZ ......................... SV-16 ................................ 1934 
t STUTZ ......................... DV-32 ................................ 1934 

1298 TERRAPLANE ......... .X, KU .......... 373,000 .......... 1934 
1298 TERRAPLANE ......... .XS ...................................... 1934 
1300 WILLYS ....................... 77 ........................................ 1934 

§-Refer to Hupmobile, Series 321, 322, 326. 
t-Refer to Car Page for preceding year. 

LIGHTING CARBURETION BATTERY 

Type 
Gr. Switch Circuit Carburetor Fuel Pump 

Ter. Make Model Fuses Breaker Make and Model Make and Model Make 

Willard ........ WMB-17 .......... Pos. Clum .................... 9526 .... 20 ....... -. • .............. Strom. EX-32 ............................ SW 706-;E 

Willard ........ WH-2-15 .......... Pos. Sor.Man. . ... B-5670A .... 20 .......... • .............. carter 258-S .............................. SW 514-E 

Willa,rd ...... WST-2-15 .......... Pos. Clum .................... 9526 .... 20 .......... • .............. Strom. EX-32 ...................... AC J-1521547 

Willard ........ WH-2-15 .......... Pos. Sor.Man. . ... B-5670A .... 20 .......... • .............. Strom. UUR-2 ························sw 506-AK 

Willard ........ WH-2-15 .......... Pos. Sor.Man ..... B-5670A .... 20 .......... • .............. Strom. UUR-2 .......................... SW 506-AJ 

Willard ........ WH-2-15 .......... Pos. Clum .................... 9526 .... 20 .......... • .............. Strom. EE-22 ...................... AC J-1521547 

Globe ................ 71 .................. Pos. Delco-R. .......... 478-D .... 20 .......... • .............. Marvel 10-1603 .................. AC R-1521454 

Delco .............. 17-DW ............ Pos. Delco-R. ...... 487-J,G .... * .. D.R.411-A ........ Strom. EE-23 ........................ AC I-1521673 

Exide ....... .LX-15-21-L ........ Neg. Own ................................ $ •••••.•• A.L ......... - .. Strom. EE-22 ........................ AC I-1521218 

Exide ....... .LX-15-21-L ........ Neg. Own ................................ • ........ A.L ............. Strom. EE-22 ........................ AC I-1521218 

U.S.L ............. KW-13A .......... Pos. Sor.Man ......... 5620-A .... 20 .......... • ·········-···Strom. EX-32 ...................... AC R-1521454 
U.S.L. . .......... .KW-15A .......... Pos. Sor.Man ......... 5620-A .... 20 .......... • .............. Strom. EE-22 ...................... AC R-1521457 

U.S.L ............... KR-l 7A .......... Pos. Sor.Man ......... 5620-A. ... 20 .......... • ··········-··Strom. UUR-2 .................... AC T-1521458 
Delco .................. 15-R. ........... Neg. Delco-R. ......... .478-V .... 20 .......... • .............. Strom. ;EX-22, 23 ............ AC T-1521671 * 

Delco .................. 17-G ............ Neg. Delco-R. .......... 478-R. ... * ........ D.R. ....... - ... Strom. EE-1 ...................... AC T-1521670* 

P-0-L ............ 619-ST ............ Pos. R.B.M ............................. 20 .......... • .............. Strom. EE-22 ...................... AC F-1521220 

P-0-L ............ 619-ST ............ Pos. R.B.M ............................. 20 .......... • ·······•-····Strom. EE-22 ...................... AC F-1521220 

P-0-L ............ 619-ST ............ Pos. R.B.M. . ........................... 20 .......... • ········•-•··Strom. EE-3 .......................... AC I-1521221 

Willard ........ WH-4-17 .......... Pos. R.B.M. . ........................... * .. D.R.410-F ........ Strom. EE-3 ................................ SW 414-Z 

Willard ........ WH-4,-17 .......... Pos. R.B.M. . ........................... * .. D.R.410-F ........ Strom. EE-3 ............................ SW 407-BW 

wrnard ........ WH-5-19 .......... Pos. R.B.M ............................. * .. D.R.410-F ........ Strom. EX-3 (Two) .............. SW 407-BZ 

Wil-lard ........ WH-5-19 .......... Pos. R.B.M ............................. * .. D.R.410-F ........ Strom. EX-3 (Two) .............. SW 407-BZ 

Willard ........ WS-1-13 .......... Pos. Clum .................. 13786 .... 20 .......... • .............. Carter C6Bl ........................ AC B-1521211 

Willard ........ WS-1-13 .......... Pos. Clum .................. 13786 .... 20 .......... • .............. Carter C6Bl ........................ AC B-1521211 

Willard ........ WS-1-13 .......... Pos. Clum .............................. 20 .......... • .............. Carter C6Bl ........................ AC B-1521211 

Uelco ............ 15-KW ............ Neg. Delco-R ........... 478-Z .... 20 .......... • .............. Carter 283-S ...................... AC R-1521536 

Willard ........ WH-1-13 .......... Neg. Delco-R. ......... .486-X .... 20 .......... • .............. Strom. EX-32 ...................... AC P-1521722 

Willard ........ WH-1-13 .......... Pos. Clum .................... 9236 .... 20 .......... • .............. Strom. UR-23 .................... AC R-1521455* 

Willard ........ WH-1-13 .......... Pos. Olum .................... 9236 .... 20 .......... • .............. Strom. UR-23 .................... AC R-1521689* 

Willard ........ WH-1-13 .......... Pos. Clum .................... 9498 .... * .. D.R.410-L .. - ... Strom. E-33 .......................... AC T-1521456 

Willard ........ WH-4-17 .......... Pos. Clum .................... 9498 .... * .. D.R.410-L ........ Strom. EE-22 ...................... AC J-1521203 

P-0-L ........ A-619-ST .......... Neg. Delco-R. .......... 486-G .... * .. D.R.410-C ........ Zenith 105-DC .............................. Oil Vac. 

P-0-L ........ A-619-ST .......... Neg. Delco-R. ··········486-G .... * .. D.R.410-C ........ Zenith 105-DC ··························sw 407-W 

Nationa:l ...... ST-3-17X ....... Pos. Sor.Man ......... 5640-A .... 20 .......... • .............. Carter 281-S .................... AC R-1521539" 

National ...... ST-3-17X ....... .Pos. Sor.Man. ..C-5640-A .... 20 .......... • .............. Carter 295-S .................... AC R-1521539* 

U.S.L ........... CW-llA ............ Neg. .................... . ................... 20 .......... • .............. Till. D-lA ........................ AC P-1521390 

•· 

• 



• 
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Auto-Lite .......... IG-4608 ......... IGB-4319 .... Electro lock ...... 16-B .... Auto-Lite .... MAB-4065 .... MAB-2047 .... GBK-4603 .... GBK-2055 .......... 1934 .... ... ..417W ...... BUPMOBILE ............ 1248 
Auto-Lite .......... IG-4604 ........ IGC-4056 ..... Electrolock ...... 16-B .... Auto-Lite .... MAB-4050 .... MAB-2047 .... GAL-4524 .... GAL-2121 .......... 1934 ......... 421, A ..... .HUPMOBILE ............ § 

Auto-Ute ........ CE-4602 ........ IGC-4058 ..... Electrolock ...... 16-B .... Auto-Lite .... MAB-4065 .... MAB-2047 .... GBK-4603 .... GBK-2055 .......... 1934 .... ...... 421J ....... HUPMOBILE ............ 1250 
Auto-Lite ........ CE-4402 ...... IGH-4021-A .. Electrolock ........ 5-B .... Auto-Lite .... MAD-4118 .... MAD-2083 .... GAR-4317 .... GAR-2181 .......... 1934 ............ 422 ........ BUPMOBILE ............ § 

Auto-Lite ........ CE-4402 ...... IGH-4021-A .. Electrolock ........ 5-B .... Auto-Lite ... .MAB-4042 .... MAB-2046 .... GAG-4138 .... GAG-2099 .......... 1934 ............ 426 ........ HUPMOBILE ............ § 

Auto-Lite ........ CE-4602 ........ IGP-4003 ..... Electrolock ...... 16-B .... Auto-Lite ... .MAB-4066 .... MAB-2046 GAR-4606-3 .... GAR-2089 .......... 1934 .......... 427T ....... HUPMOBILE ............ 1252 
Auto-Lite ........ CE-4401 ........ IGB-4317 ..... Oakes .......... Hershey .... Auto-Lite .... MAB-4062 ... .MAB-2057 .... GAR-4205 .... GAR-2214 .......... 1934 ........... 110 ........ .LA FAYETTE·······-· 1254 
Delco-Remy ........ 539-B ............ 662-P ........ Delco-Remy .. 431-G .... Delco-R:emy ........ 727-N .......... 823881 ............ 961-0 ........ 1836971 .......... 1934 ............ 350 ........ LA SALLE ................ 1256 

·Auto-Lite .... CE-4001-L ...... IGM-4002, A.Oakes .......... Hershey .... Auto-Lite .... MAO-4003 .... MAO-2006 .... GBC-4101....GBC-2035 .......... 1934 ...... V-12-136 ... LINCOLN .................. 1258 
Auto-Lite .... CE-4001-L ...... IGM-4002, A.Oakes .......... Hershey .... Auto-Lite MAO-4001, 5.... " GBC-4001,4101 .... GBC-2006* ........ 1934 ...... V-12-145 ... LINCOLN .................. 1258 
Auto-Lite ........ CE-4402 ........ IGE-4012 ..... Delco-Remy .. 425-U .... Auto-Lite .... MAB-4053 .... MAB-2057 GAR-4601-3 .... GAR-2214 .......... 1934 .... ...... 1220 ....... NASH .......................... 1260 
Auto-Lite ........ CE-4402 ........ IGK-4101 .... Delco-Remy .. 425-V .... Auto-Lite .... MAB-4054 .... MAB-2047 GAR-4601-3 .... GAR-2214 .......... 1934 ........... 1280 ....... 1\TASH .......................... 1262 
Auto-Lite ........ CE-4402 ........ IGK-4005 .... .Delco-Remy .. 425-V .... Auto-Lite ... .MAB-4055 .... MAB-2073 GAR-4601-3 .... GAR-2214 .......... 1934 ........ -.1290 ....... NASL .......................... 1264 
Delco-Remy ........ 534-N ............ 622-S ........ Delco-R. .... Coil Lock .... Delco-Remy ........ 734-K .......... 823881 ............ 935-F ........ 1854856 .......... 1934 .......... F-34 ....... OLDSMOBILE ........ 1266 
Delco-Remy ........ 534-N ............ 662-N ........ Delco-R. .... Coil Lock .... Delco-Remy ........ 727-H .......... 823881 ........ 935-F, M ........ 1853593* ........ 1934 .......... L-34 ....... OLDSMOBILE ·····~· 1268 
Delco-Remy ...... 5033449 .......... 5033450 ...... Electrolock ........ 16-S .... Owen-Dy. DI-1034, 1161... ......... 13409 ........ CO-1177 ............ 23661 .......... 1934 ......... Eight ..... .PACKARI) ................ 1270 
Delco-Remy ...... 5033449 .......... 5033450 ...... Electrolock ........ 16-S .... Owen-Dyn. DN-1107, 62 ............ 13409 ........ 00-1177 ............ 23661 .......... 1934 ....... Super 8 .... PACKARD ................ 1272 
Auto-Lite ........ CE-4022 ........ IGO-4001....Electrolock ........ 15-S .... Owen-Dyn. DN-1107, 62 ............ 13409 ........ CO-1166 ............ 23566 .......... 1934 ........ Twelve .... PACKARD ................ 1274 
Delco-Remy ........ 537-E ............ 662-J ......... Oakes .......... Hershey .... Delco-Remy .............. 497 ........ 1843420 .. 927-V, 29-A ........ 1856943* ........ 1934 .......... 836A ...... .PIBRCE ARROW .... 1276 
Delco-Remy ........ 537-E ............ 662-J ......... Oakes .......... Hershey .... Delco-Remy .............. 497 ........ 1843420 ............ 927-V ........ 1839078 .......... 1934 .......... 840A ...... .PIERCE ARROW .... 1278 
Delco-Remy ........ 537-E ............. 4105 .......... Oakes .......... Hershey .... Delco-Remy .............. 498 ........ 1843420 ............ 927-V ........ 1839078 .......... 1934 .......... 1240A ..... .PIERCE ARROW .... 1280 
Delco-Remy ........ 537-E ............. 4105 .......... Oakes .......... Hershey .... Delco-Remy .............. 498 ........ 1843420 ............ 927-V ........ 1839078 .......... 1934 .......... 1248A ..... .PIERCE ARROW .... 1280 
Delco-Remy ........ 540-A ......... 622-H, U ..... Delco-Remy .... Elec ..... Delco-Remy ........ 734-H .......... 823881 ............ 937-G .......... 817221 .......... 1934 ............ PF ........ PLYMOUTH ............ 1282 
Delco-Remy ........ 540-A ......... 622-H, U ..... Delco-Remy .... Elec ..... Delco-Remy ·-·····734.H .......... 823881 ............ 937-G .......... 817221 .......... 1934 ............ PG ........ PLYMOUTH ............ 1282 
Delco-Remy ........ 540-A ............ 644-K ........ Delco-Remy .... Elec ..... Delco-Remy ........ 734-H .......... 823881 ............ 937-P ........ 1838448 .......... 1934 ............ PE ........ PLYMOUTH ............ 1284 
Delco-RP.my ........ 534-W ............ 661-M ........ Delco-R. .... Coil Lock .... Delco-Remy ........ 734-G ........ 1847432 ............ 937-B ........ 1854856 .......... 1934 ............ 603 ........ PONTIAC .................. 1286 
Delco-Remy ........ 538-B ............ 644-M ........ Delco-Remy .... 429-Z .... Delco-Remy ........ 736-G .......... 818002 ............ 955-R. ......... 817807 .......... 1934 ............ S-4 ........ REO .... : ....................... 1288 
Auto-Lite .......... IG-4607 ........ IGB-4393 .... .Auto-Lite Coil Lock .... Auto-Ute .... MAN-4002 .... MAD-2083 GAM-4601* .... GAM-2055* ........ 1934 .......... Dict ........ STUDEBAKER ........ 1290 
Delco-Remy ........ 538-A ............ 622-X ........ Delco-Remy .... 430-A .... Delco-Remy ........ 736-R. ....................... 937-U, 35-R. ............................... 1934 .... _ .... Dict ....... ,STUDEBAKER ........ 1292 
Delco-Remy ........ 538-A ........... 662-M ....... .Delco-Remy .... 430-A .... Delco-Remy ........ 736-H ........ 1838663 .. 955-C, 53-H .......... 820370* ........ 1934 ........ Comm ..... STUDEBAKER ........ 1294 
Delco-Remy ........ 538-A ............ 662-M ........ Delco-Remy .... 430-A .... Delco-Remy ........ 736-H ........ 1838663 .. 955-C, 53-H .......... 820370* ........ 1934 .......... Pres ....... .STUDEBAKER ........ 1296 
Delco-Remy ........ 531-C .............. 4028 .......... Oakes .......... Hershey .... Delco-Remy ........ 727-0 .......... 822187 .................. 391 ............ 37826 .......... 1934 ......... SV-16 ...... .STUTZ ...................... t 
Delco-Remy ........ 531-C ........... 660-W ........ Oakes .......... Hershey .... Delco-Remy ........ 727-C .......... 822187 .................. 391... ......... 37826 .......... 1934 ......... DV-32 ..... STUTZ ...................... t 
Auto-Lite ···-·····IG-4311... ... IGB-4301-A .. Auto-Lite Coil Lock .... Auto-Lite .... MAB-4060 .... MAB-2114 .... GBK-4602 .... GBK-2055 .......... 1934 ......... K, KU ..... TERRAPLANE ........ 1298 
Auto-~ite .......... IG-4311... ... IGB-4301-A .. Auto-Lite Coil Lock .... Auto-Lite .... MAB-4060 .... MAB-2114 .... GBK-4602 .... GBK-2055 .......... 1934 ............ KS ........ TERRAPLANE ........ 1298 
Auto-Lite .......... IG-4406 ......... IGB-4078 .... .Electrolock ........ 17-A .... Auto-Lite ........ MZ-4033 ...... MZ-208Q .... GAM-4504 .... GAM-2055 .......... 1934 ............. 77 ......... WILLYS .................... 1300 
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AUBURN 6-52X ................. (1934) ........ 6.2 Al. Head ................. 114 ....... .42 ......... 018" ......... 025" ......... 0042" BTDC. . ........... FA. IO .............. 012" C ..... 007"H ..... 007"H ..... 0113" BTDC. 
AUBURN 6-52Y .................. (1934). ....... 6.2 Al. Head ................. 114 ........ 42 ......... 018" ......... 025" ......... 0042" BTDC ............. FA. IO .............. 012" C ..... 007"H ..... 007"H ..... 0113" BTDC. 
AUBURN 8-50X .................. (1934) ........ 5.3 C. I. Head ............... 105 ........ 5 ......... 015" ......... 025" ......... 0042" BTDC ............. FA. IO .............. 012" C ..... 007"H ..... 007"H ..... 0113" BTDC. 
AUBURN 8-50Y .................. (1934) ........ 6.2 Al. Head .................. 114 ........ 42 ......... 015" ......... 025" ......... 0042" BTDC. . ........... FA. IO .............. 012" c ..... 007"H ..... 007"H ..... 0113" BTDC. 
AUBURN 12-165 ................. (1934) ........ . ................................... 113 ........ 19 ......... 020" ......... 025" ......... 0477" BTDC. . ......... Adv. IO .............. 015" C ..... 008"H ..... 008"H ..... 0000" TDC. 
AUSTIN Bantam ............... (1934)........ .. .................................. 104 ........ 8 ......... 018" ......... 025" ......... 010-.012" BTDC ....... FA. IO .............. 003" H ..... 003"H ..... 006"H ..... 0000'' TDC. 
BfilCK 40 ............................. (1934) ........ Std. Fuel.. ..................... 113 ........ 31.. ....... 015" ......... 023" ......... 0014" BTDC ............. FA. EC ............ 008" ..... 008" ..... 008" Valve .163* 
BfilCK 40 ............................. (1934) ........ Ethyl Fuel... ................. 113 ........ 31... ...... 015" ......... 023" ......... 0238" BTDC. . ........... FA. EC ............ 008" ..... 008" ..... 008" Valve .163* 
BUICK 50 ............................. (1934) ........ .. .................................. 113 ........ 38 ......... 015" ......... 023" ......... -0198" BTDC. . ........... FA. EC. . .......... 008" ..... 008'' ..... 008" Valve .180* 
BUICK 60 ............................. (1934) ........ .. .................................. 113 ........ 31... ...... 015" ......... 023" ......... 0523" BTDC. .. .......... FA. EC. . .......... 008" ..... 008" ..... 008" Valve .180* 
BUICK 90 ............................. (1934) ........ . ................................... 113 ........ 31... ...... 015" ......... 023" ......... 0466" BTDC. . ........... FA. EC. . .......... 008" ..... 008" ..... 008" Valve .180* 
CADILLAC 355-D .............. (1934) ............................................ 104 ........ 42 ......... 020" ......... 026" ......... 0075" BTDC ............. FA. IO .............. 006" ..... 004" ..... 006" .0168" BTDC. 
CADILLAC 370-D ............... (1934)........ .. .................................. 113 ........ 33 ......... 020" ......... 026" ......... 0058" BTDC ............. FA. IO .............. None ...... None ...... None ....... 0000" TDC. 
CADILLAC 452-D ............... (1934) ........ . ................................... 113 ........ 33 ......... 016" ......... 026" ......... 0058" BTDC. . ........... FA. IO ............. None ...... None ...... None ....... 0000" TDC. 
CHEVROLET Std ............... (1934) ........ . ................................... 113* ...... 33 ......... 018" ......... 032" ......... 0337" BTDC. . ........... FA. IO .............. 010" ..... 006"H ..... 013"H ..... 0054" BTDC. 
CHEVROLET Mst .............. (1934) ........ . ................................... 113* ...... 19 ......... 018" ......... 032" ......... 0385" BTDC ............. FA. IO .............. 010" ..... 006"H ..... 013"H ..... 0061" BTDC. 
CHRYSLER CA, CB .......... (1934) ........ 5.4 C. I. Head ................ 114 ........ 42 ......... 020" ......... 025" ......... 0000" TDC. . ........... FA. IO .............. 010" .... 005"H ..... 007"H ..... 0000" TDC. 
CHRYSLER CA, CB .......... (1934) ........ 6.2 Al. Head .................. 114 ........ 42 ......... 020" ......... 025" ......... 004" ATDC. . ........... FA. IO .............. 010" ..... 005"H ..... 007"H ..... 0000" TDC. 
CHRYSLER CU .................. (1934) ........ 6.5 Al. Head ................ .'.114 ........ 42 ......... 018" ......... 025" ......... 0000" TDC. . ........... FA. IO .............. 011" ..... 005"H ..... 007"H ..... 002" BTDC. 
CHRYSLER cv .................. (1934) ........ 6.5 Al. Head .................. 114 ........ 42 ......... 018" ......... 025" ......... 0000" TDC. . ........... FA. IO .............. 011" ..... 005"H ..... 007"H ..... 002" BTDC. 
CHRYSLER cw ................. (1934) ........ 6.5 Al. Head .................. 114 ........ 42 ......... 018" ......... 025" ......... 002" ATDC ............. FA. IO .............. 008" ..... 006"H ..... 008"H. .... 002" BTDC. 
CONTINENTAL 41 ............ (1934) ............................................ 104 ........ 2 ......... 020" ......... 028" ......... 0192" BTDC ............. FA. EC ............ 010" ..... 007"H ..... 007"H ..... 0098" ATDC. 
CUNNINGHAM V-10 ........ (1934)........ . ................................... 102 ........ 1... ...... 020" ......... 031" ......... 059" ATDC. . ......... Ret. IO .............. 003" ..... 003"C ..... 003"C ..... 0118" ATDC. 
DE SOTO SE ...................... (1934) ........ 6.2 Al. Head .................. 114 ........ 2 ......... 020" ......... 025" ......... 004" ATDC. .. .......... FA. IO .............. 010" ..... 005"H ..... 007"H ..... 0000" TDC. 
DODGE DR ......................... (1934) ........ 5.6 C. I. Head ............... 114 ........ 42 ......... 020" ......... 025" ......... 0017'' ATDC. . ........... FA. IO .............. 011" ..... 005"H ..... 007"H ..... 015" ATDC. 
DODGE DR, DS ................. (1934) ........ 6.5 Al. Head .................. 114 ........ 42 ......... 020" ......... 025" ......... 0067" ATDC ............. FA. IO .............. 011" ..... 005"H ..... 007"H ..... 015" ATDC. 
DUESENBERG J ............... (1934) ........ (Intk. Cmshft Chk) .. 104 ........ 8 ......... 020" ......... 025" ......... 0645" BTDC ........... Adv. IO .............. 025" C ..... 025"C ..... 025"C ..... 0161" BTDC. 
DUESENBERG J ............... (1934).. ...... (Ex. Cmshft Chk) ...... 104 ........ 8 ......... 020" ......... 025" ......... 0645" BTDC. . ......... Adv. ;EC. . .......... 025" C ..... 025"C ..... 025"C ..... 0868" ATDC. 
FORD V-8-112 ................... (1934) ............................................ 104 ....... .40 ......... 013" ......... 025" ......... 0058" BTDC . ............ FA. IO .............. 013" .... Not Adj. Not Adj .. 0327" BTDC. 
FRANKLIN 17B ................. (1934)........ . ................................... 113* ...... 6 ......... 022" ......... 025" ......... 0120" BTDC ........... Adv. IO .............. 031" C ..... 007"H ..... 007"H. .... 1355" ATDC. 
FRANKLIN 18, 19 ............. (1934)........ .. .................................. 113* ...... 6 ......... 020" ......... 025" ......... 0163" BTDC ........... Adv. IO .............. 031" C ..... 007"H ..... 007"H ..... 3437" ATDC. 
GRAHAM 68-6 .................... (1934) ........ Std. & Spec. 6 .............. 102 ........ 2 ......... 018" ......... 025" ......... 0037" BTDC. .. .......... FA. IO .............. 012" ..... 010" ..... 010" ..... 0000" TDC . 
GRAHAM 67-8 .................... (1934) ........ Standard 8 .................. 102 ........ 40 ......... 018" ......... 025" ......... 0034" BTDC ............. FA. IO. ............ . 012" . .... 010" ..... 010" ---· .0000" TDC. 
GRAHAM 67-8 .................... (1934) ........ Superchgd. Spec. 8 .... 104 ........ 40 ......... 015" ......... 025" ......... 0135" BTDC. . ........... FA. IO. ............. 012" .. ... 010" ..... 010" ..... .0000" TDC . 
GRAHAM 69-8 .................... (1934) ........ Superchgd. Cust. 8 ..... 104 ....... .40 ......... 015"., ....... 025" ......... 0135" BTDC. . ........... FA. IO. . ............ 012" .. ... 010" ..... 010" .0000" TDC. 
HUDSON LL. LT, LTS .... (1934) ........ All engines, see.note.114 ........ 44.: ....... 020" ......... 022" ......... 0000'' TDC. . ........... FA. IO .............. 010u ..... 006" ..... 008" .0494" BTDC. 
HUPMOBILE 417W ........... (1934)........ . ................................... 104 ........ 5 ......... 017" ......... 028'; ......... 0174" BTDC ............. FA. EC. . .......... 021" . .... 010" ..... 013" .0034" ATDC . 

NOTE :-See Car Pg. for final ignition setting on Hudson and Terraplane cars. *-Amount valve open at LDC. 
Maximum Advance Setting is .0245" (Hudson), .0279" (Terrap.lane) before TDC. 

Rod and Adaptor d•ata intended for use with Weidenhoff Motor Gauge and furnished through courtesy of Joseph Weidenhoff, Inc., Chicago, Illinois. 
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HUPMOBILE 421, A .......... (1934)........ . ................................... 104 ........ 2 ......... 018" ......... 028" ......... 0193" BTDC . .......... Adv. EC. ........... 017" .... . 007"H ..... 013"H .... . 0036" ATDC . 
HUPMOBILE 421J ............. (1934l........ . ................................... 104 ........ 2 ......... 017" ......... 028" ......... 0194" BTDC, ............ FA. EC. ........... 021" ..... 010" ..... 013" . ... . 0038" ATDC . 
HUPMOBILE 422 ............... (1934) ........ .. .................................. 104 ........ 2 ......... 020" ......... 028" ......... 0355" BTDC. .......... Adv. EC. .......... . 026" .... . 018"H ..... 018"H .... . 0000" TDC . 
HUPMOBILE 426 ................ (1934)........ . ................................... 104 ........ 2 ......... 020" ......... 028" ......... 0365" BTDC. .......... Adv. EC. .......... . 026" ..... 018"H ..... 018"H .... .0113" ATDC . 
HUPMOBILE 427 ................ (1934)........ . ................................... 104 ........ 2 ......... 020" ......... 028" ......... 0221" BTDC. ............ FA. EC. ........... 026" ..... 018" . .... 018'' . ... .0113" ATDC. 
LAFAYETTE ........................ (1934) ........ . ................................... 104 ........ 40 ......... 020" ......... 025"x ............................................ FA. IO .............. 012" ..... 012" ..... 012" .... . ...................... . 
LA SALLE. ........................... (1934) ............................................ 104 ........ 40 ......... 020" ......... 026" ......... 0255" BTDC ............. FA. IO .............. 015" C .... 006"C ..... 009"C ..... 0144" ATDC. 
LINCOLN V-12-136, 145 .... (1934) ............................................ 104 ........ 40 ......... 020" ......... 022" ......... 020" BTDC ........... Adv. IO .............. 003" ..... 003"C ..... 005"C ..... 1768" BTDC. 
NASH 1220 ........................... (1934)........ . ................................... 113* ...... 37 ......... 020" ......... 025"x...... ........................ . ........... FA. . .................. 015" H ..... 015"H ..... 015"H ........................... . 
NASH 1280 ........................... (1934) ........ . ................................... 113* ...... 37 ......... 015" ......... 025"x...... ........................ . ........... FA. . .................. 015" H ..... 015"H ..... 015"H.... . ...................... . 
NASH 1290 ............................ (1934)........ . ................................... 113 ........ 31. ........ 015" ......... 025"x...... ........................ . ........... FA .................... 015" H ..... 015"H ..... 015"H ........................... . 
OLDSMOBILE F-34 ........... (1934)........ . ................................... 104 ........ 40 ......... 022" ......... 025" ......... 0000" TDC. . ........... FA. IO .............. 012'' ..... 008" ..... 010" ..... 0000'' TDC. 
OLDSMOBll.;E L-34 ........... (1934)........ . ................................... 104 ........ 2 ......... 022" ......... 025" ......... 005" BTDC ............. FA. IO .............. 012" ..... 008" ..... 010" ..... 0000" TDC. 

PACKARD 1100, 1, 2 ......... -Cl934) ........ 6.0-1 Std. Comp .......... 114 ........ 5 ......... 020" ......... 025" ......... 0168" BTDC. . ........... FA. IO .............. 004" ..... 004"H ..... 006"H ..... 4070" BTDC. 
PACKARD 1100, 1, 2 .......... (1934) ..... : .. 6.36-1 High Comp ....... 114 ........ 5 ......... 020" ......... 025" ......... 0299" BTDC ............. FA. IO.············ .004" ..... 004"H ..... 006"H ..... 4070" BTDC. 
PACKARD 1103,4, 5 .......... (1934) ........ 6.0-1 Std. Comp ......... -114 ........ 5 ......... 020" ......... 025" ......... 0168" BTDC ............. FA. IO .............. 004" ..... 004"H ..... 006"H ..... 4070" BTDC. 
PACKARD 1103, 4, 5 .......... (1934) ........ 6.38-1 High Comp ....... 114 ........ 5 ......... 020" ......... 025" ......... 0299" BTDC. . ........... FA. IO .............. 004" ..... 004"H ..... 006"H ..... 4070" BTDC. 
PACKARD 1107, 8 .............. (1934) ........ 6.0-1 Std. Comp .......... 114 ........ 2 ......... 020" ......... 025" ......... 0237" BTDC ............. FA. IO ............. None ...... None ...... None ....... 0299" BTDC. 
PACKARD 1107, 8 .............. (1934) ........ 6.33-1 High Comp ....... 114 ........ 2 ......... 020" ......... 025" ......... 0060" BTDC. .. .......... FA. IO ............. None ...... None ...... None ....... 0299" BTDC. 
PIERCE ARROW 836A .... (1934) ............................................ 114 ........ 29 ......... 018" ......... 024" ........ ,0115" BTDC ........... Adv. IO, ............. 006" ..... 004"H ..... 006"H ..... 0115" ATDC. 
PIERCE ARROW 840A ..... (1934) ........ . ................................... 114 ........ 29 ......... 018" ......... 024" ......... 0122" BTDC. . ......... Adv. IO .............. 010" ...... None ...... None...... .0122" ATDC. 

" " 1240A, 48A. ... (1934)........ . ................................... 114 ....... .42 ......... 018" ......... 024" ......... 0092" BTDC ........... Adv. IO .............. 004" ...... None ...... None ....... 1303" BTDC. 
PLYMOUTH PF, PG ......... (1934) ........ 5.8-1 C. I. Head ............ 114 ........ 42 ......... 020" ......... 025" ......... 0342" BTDC. . ........... FA. IO .............. 011" ..... 005"H ..... 007"H ..... 015" ATDC. 
PLYMOUTH PF, PG ......... (1934) ........ 6.5-1 Al. Head .............. 114 ........ 42 ......... 020" ......... 025" ......... 0152" BTDC. . ........... FA. IO .............. 011" ..... 005"H ..... 007"H ..... 015" ATDC. 
PLYMOUTH PE ................. (1934) ........ 5.8-1 C. I. Head ............ 114 ········42 ......... 020" ......... 025" ......... 0038" ATDC ............. FA. IO .............. 011" ..... 005"H ..... 007"H ..... 015" ATDC. 
PLYMOUTH PE ................. (1934) ........ 6.5-1 Al. Head .............. 114 ........ 42 ......... 020" ......... 025" ......... 0152" ATDC ............. FA. IO .............. 011" ..... 005"H ..... 007"H ..... 015" ATDC. 
PONTIAC 603 ...................... (1934) ............................................ 114 ........ 42 ......... 018" ......... 025"* ....... 0264'" BTDC ............. FA. IO .............. 0125" ..... 0lO"H ..... 0l0"H ..... 0082" BTDC. 
REO S-4 ................................ (1934) ........ . ................................... 104 ........ 2 ......... 020" ......... 025" ......... 0341" BTDC. . ........... FA. IO .............. 012" ..... 007"H ..... 008"H ..... 0000" TDC. 
STUDEBAKER 'A' Dict ..... (1934) ........ All Cars ........................ 104 ........ 2 ......... 020" ......... 025" ......... 0000" TDC. . ........... FA. IO .............. 010" ..... 004" ..... 006" .0876" BTDC . 

" 'B' Com ...... (1934) ........ First Cars ..................... 104 ........ 2 ......... 020" ......... 025" ......... 0000" TDC. ............ FA. IO .............. 010" ..... 004" ..... 006" .078" BTDC. 

" 'B' Com ...... (1934)... ..... Aft. Ser. #8,100,001.. .. 104 ........ 2 ......... 020" ......... 025" ......... 0000" TDC. ............ FA. IO .............. 010" ..... 004" ..... 006" .0000" TDC. 
" 'C' Pres ...... (1934) ........ All cars ...... uu ................ 104 ........ 2 ......... 020" ......... 025''u••···· .0000" TDC. . ........... FA. IO . ............ . 01011 ..... 004" ..... 006" .0915" BTDC. 

STUTZ SV-16 ...................... (1934)........ . ................................... 113 ........ 31... ...... 017" ......... 022" ......... 0951" BTDC ........... Adv. EC ............ 028" ..... 028"C ..... 028"C ..... 0208" ATDC. 
STUTZ DV-32 ..................... (1934) ........ (Intk Cmshft. Chk) ... 104 ........ 8 ......... 020" ......... 022" ......... 1677" BTDC. . ......... Adv. IO .............. 028" ..... 028"C ..... 028"C .... :0107" BTDC. 
STUTZ DV-32 ..................... (1934) ........ (Ex Cmshft Chk) ...... 104 ........ 8 ......... 020" ......... 022" ......... 1677" BTDC ........... Adv. EC ............ 028" ..... 028"C ..... 028".C ..... 0425" ATDC. 
TERRAPLANE K,KU,KS .. (1934) ........ All engines, see note .. 114 ....... .43 ......... 020" ......... 022" ......... 0000" TDC. .. .......... FA. IO .............. 010" ..... 006" ..... 008" ..... 0562" BTDC. 
WILLYS ................................ 0934)........ . .......................... , ........ 104 ........ 2 ......... 018" ......... 025" ......... 0066" BTDC . ............ FA. EC ............ 010" C ..... 004"H ..... 006"H ..... 0103" ATDC . 

x-Spark plug gap-.030" (cars with radio). 
•-Spark ,plug gap-.022" (cars with radio). 
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Cam Angle data for Auto-Lite distributors compiled in co-operation with 
Joseph Weidenhoff, Incorporated, Chicago, Illinois . 
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STANDARD MODEL 6-52-X, CUSTOM MODEL 6-52-Y (1934) 
AUTO-LITE ELECTRICAL SYSTEM 

SERIAL NUMBER:-First number-(6-52-X) 652X1001, (6-52-Y) 652Y1001. Located 
on right hand side of cowl under hood. Letter foMowing serial numbjelr 
designates body type. 

ENGINE NUMBER:-On front left hand upper half of crankcase. First number, 
WF-101. 

ENGINE:-Lycoming Model WF, six cylinder, 'L' head type. 
Dimensions-Bore, 3 1/16". Stroke, 43/4". Displacement, 209.94 cu. ins. 
Ho1·sepower-Rated, 22.51. Developed, 85 H.P. at 3500 R.P.M. 
Compression---Std. 6.2-1. No optional compression ratios. 

NOTE:---Standard 6.2-1 cylinder head is aluminum. 
Pistons:-Bohn, aluminum all-0y, Invar Strut, split skirt type. 

Weight-16 -0zs. (stripped), 21.92 ozs. (with rings and pin). 
Removal-Piston and rod assembly removed through •bottom of engine. 
Piston Length-33/4" (tota,l), 2.3135" (top to center of pin). 
Clearance-.0015" (skirt). See Fitting new Pistons. 
Fitting New Pistons-Use feeler stock ½" wide to check piston clearance, 
.0015" feeler should be withdrawn easily but .0025" feeler should lock. If 
spring scale is used, use .002" feeler. Pull required to withdraw feeler should 
be 7-12 pounds. 

NOTE:-Install pistons with slot toward left (camshaft side). 
Piston Rings:-Four rings per piston, all above pin. #1 and 2, compression rings; 

#3 and 4, oil control rings. 
Ring Width End Gap Side Clearance Wall Thickness 

Comp. (#1, 2) .... 1/a" ................. 010-.018" ................. 0015-.003" ................. 135-.125" 
Oil Cont. (3) ...... 1/a" ................. 006-.012" ................. 001-.0025" ................. 135-.125" 
Oil Cont. (4) ...... 3/16" ................. 006-.012" ................. 001-.0025" ............................... . 

Piston Pin:-Diameter, .8750-.8748". Length, 2.520-2.-500". Pin is locked in rod. 
No bushing is used in piston. 
Pin Fit in Piston-Tight push fit at 70° F. (selective fit). 

Connecting Rod:-Weight, 2.34 lbs. Length, 9½" (center-to-center). 
Big End Bearing---Spun Babbitt type. No shims. 
Clearance-.001-.0025" (radial), .004-.009" (side play). 
Adjustment-Adjust by filing bea..ring ,caps (no shims) when wear exceeds 
.004". 
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NOTE:-Connecting rods are numbered and must ,be installed in same 
numbered cylinders. Lower bearings are offset. Install rods with nar.row 
half of bearing toward nearest main bearing. Oil jet holes in lower bearing 
upper half must be toward camshaft side of engine on all rods. 

<;,.;.==;;....◄~Od...l,l],L!:~ ' TING 

Crankshaft:-Four main bearing type with integral counterweights. 
Journal Sizes-2%" diameter (all bearings). 
Bearing Type-Removable •bronze-backed, babbitt lined type. 
Clearance-.002-.00325" (radial). 
Adjustment-Take up bearings when wear exceeds .003". Check adjustment 
by assembling .002" feeler ½" wide between bearing and shaft. Crankshaft 
should turn by hand with feeler in place and ,bearing caps tight. 
End Thrust-Taken by second intermediate main bearing. Endplay, .003-.004". 
Use .003" feeler to check clearance. 

Camshaft:-Five ·bearing type. Drive-Non adjustable chain. 
Bearing Clearance-.0025-.0035" (radial). 
Chain-Whitney. Width, 1". Length, 49 pitehes. Piteh, ½". 
Camshaft Setting---Sprockets are marked. Mesh chain with sprockets turned 
so there are 12 links on lower side of chain 1between marks. With sprocket!j 
in this position top dead center mark for pistons 1 and 6 on f,lywheel will be 
in line with indicator on housing. 

Valves:- Head Diam. Stem Diam. Stem Length Seat Angle Lift 
Intake .......... 1 7/16" ................... 3410-.3425" ................ 5¼" ................ 30° ................ 11/32" 
,Exhaust ...... 1 13/32" ................. 3410-.3425" ................ 5¼" ................ 45° ................ 11/32" 
Tappet Clea1·ance-.006-.008" all valves-engine hot. 
Valve Springs- Spring Pressure Spring Length 
Valve Closed ......................................... .42-47 lbs ........................................... 2 3/16" 
Valve Open .............................................. 88-94 1lbs ........................................... 1 27/32" 

Valve Timing 
Intake Valves Open-5° BTDC. 
Exhaust Valves Open-50° BLDC. 

Close-40° ALDC. 
Close-10° ATDC. 
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AUBURN 

STANDARD MODEL 6-52-X, CUSTOM MODEL 6-52-Y (1934) 
AUTO-LITE ELECTRICAL SYSTEM 

Lubrication:-P,ressure type. Gear type oil pump lo
cated in crankcase. 
Normal Oil Pressure-15 lbs. (idling), 40 lbs. (max
imum R.P.M.) warm. 
Oil Pressure Relief Valve-Operates at 30 ,lbs. Lo
cated on left hand side of crankcase. Adjustable 
,by adding or removing shims behind relief valve 
spring. 
Capacity and Oil-6 qts. Use SAE. #30 (summer
first 3000 miles with new engine), #40 (summer
after 3000 miles), #20 (winter). 

CARBURETION: -( Fuel System). See Carburetion 
Section for complete data on Carburetor, Fuel 
Pump, and Gasoline Gauge. 

Carburetor:-Carter, Model 288-S, l¼" plain tube, 
downdraft type. 

Fuel Pump:-Stewart-Warner, Type 708-A. 
Gasoline Gauge:-K-S Telegauge, hydrostatic type. 

IGNITION:-Coil Model IG-4065. Mounted on right 
hand side engine ·block. 
Ignition Current-2.5 amperes (idling), 4.5-5.5 am
peres (stopped). 
Ignition Switch-Oakes 'Hershey' type co-inciden
tal ignition switch and steering post lock. Switch 
used on 6-52Y (with Startix) has two 'on' positions. 
Lower position of lever 'STX' is normal rnnning 
position with Startix operative. Use top position 
'IGN' to check timing or whenever automatic 
cranking is not desired. 

Distributor Model IGB-4318. Single •breaker, 6 lobe 
cam, full automatic advance type. 
Breaker Gap-.018-.020" (.020-.024" first 1000 miles 
with new contacts). 

Breaker Arm Spring Tension-16-22 ounces. 

Cam Angles (Distributor Degrees) - Closed 40°. 
Open 20°. 

Automatic Advance 
Distributor Engine 

Degrees R.P.M. Degrees R.P.M. 
Start .................. 300 0 ........................ 600 

2 ........................ 540 4 ........................ 1080 
4 ........................ 780 8 ........................ 1560 
6 ........................ 1020 12 ........................ 2040 
8 ........................ 1260 16 ........................ 2520 

10 ........................ 1500 20 ........................ 3000 

IGNITION TIMING:- Flywheel Degs. Piston Position 
All engines ........ 3 ° or 1 tooth BTDC ........ 0042" BTDC. 
Timing:-Crank engine with #1 piston on com
pression until piston is 3 ° or approximately 1 tooth 
on flywheel before top dead center, stop when 
flywheel mark '3-' (first 53 cars), or '/' Oater ca,rs) 
lines up with indicator in inspection hole in fly
wheel housing. These marks are 3° or approx
imately 1 tooth before top dead center mark 'l/6'. 
Then loosen advance arm clamp bolt, rotate dis
tributor until contacts begin to open, tighten olamp 
bolt, see that ,rotor is opposite #1 segment in dis
tributor cap, check ~park plug cable connections 
(see diagram). 

Fil'ing Order:-1-5-3-6-2-4. See diagram. 
Spark Plugs:-Champion, Type J-6. 14 MM. Metric 

type. 
Spark Plug Gaps-.025". 

BATTERY:-U.S.L., Type RN-15A, 6 volt, 15 plate, 90 
A.H. capacity (20 hour rate). 
Starting Capacity-115 amperes for 20 minutes. 
Grounded Terminal-Positive (+) terminal. 
Location-On right hand side under front seat. 

STARTER:-Model MAJ-4032 (652X), MAJ-4033 (652Y). 
Armature No. MAJ-2006. 
Starter Drive-Outboard Bendix. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-44-56 ounces (new brushes). 
Cranking Performa.nce-155 R.P.M. (1705 R.P.M. 
avmature), 170 amperes. 

Performance Data 
Torque R.P.M. Volts Amperes 

O ft. lbs ........... 4100 .................... 5.5 .................... 67 
.3 " .......... 2500 .................... 5.5 .................... 100 

2.25 " .......... 1450 .................... 5.0 .................... 200 
4.6 " .......... 960 .................... 4.5 .................... 300 
7.3 " .......... 575 .................... 4.0 .................... 400 

10.3 " .......... 225 .................... 3.5 .................... 500 
12.0 " ........ Lock .................... 3.0 .................... 550 
17.0 " ........ Lock .................... 4.0 .................... 750 

Starting Switch:-(MAJ-4032-On 652X). Type SW-
3737-S. Mounted on starter field frame operated 
through flexible cable by pull ,button on instru
ment boa,rd. 

MAJ-4033-On 652Y. Startix automatic starting 
controlled by ignition -switch. See Equipment Sec
tion for complete data. 

Mounting:-Flange mounted on right hand front 
face of flywheel housing. To remove, take out 
three flange mounting cap screws. 

GENERATOR:-Model GAR-4603. Armature No. GAR-
2077. Third brush control type. 
Charging Rate Adjustment:-Take off commutator 
cover 1band, shift thi-rd •brush by prying on brush 
mounting plate, counter-clockwise to increase, or 
clockwise to decrease charging rate. Third brush 
held in position by friction. 
Maximum Charging Rate-20 a,mperes (cold), 2050-
2250 R.P M., 25 M.P.H. 

Performance Data 
(Cold-without regulator field resistance) 

Amperes Volts R.P.M. 
0 .................................. 6.4 ................................ 760 
4 .................................. 6.7·5 ................................ 920 
8 .................................. 7.05 ................................ 1100 

12 .................................. 7.35 ................................ 1300 
16 .................................. 7.7 ................................ 1560 
20 .................................. 8.0 ................................ 2300 

Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-24-36 ozs. (new brushes). 
Field Current-3.70-4.10 amperes at 6.0 volts. 
Field Fuse-7½ ampere on field frame. 
Motoring Current-4.65-5.15 amperes at 6.0 volts. 

Mounting:-Pivot mounted at right front of engine. 
Fan belt drive. To remove, ta,ke out two pivot 
bolts, one clamp •bolt. 
Belt Adjustment:-Loosen pivot bolts and clamp 
bolt, pull generator away from engine, tighten 
mounting bolts. Belt tension should ·be j-ust enough 
to drive generator without slipping. 

CUTOUT RELAY:-Model CB-4021. Mounted on gen
erator field frame. 
Cuts in-6.75-7.5 volts, 800 R.P.M. 
Cuts out-.5-2.5 ampere discharge. 
Relay Contact Gap-.025-.035". 
Air Gap-.010-.030" (contacts closed). 

LIGHTING :--Soreng-Manegold Switch, Model B-5640-
A. Delco-Remy Foot Control Switch, Model 465-W. 
Foot control switch provides assymetrical passing 
beam (lower beam right hand headlight, upper 
beam left hand headlight). Headlight beams are 
crossed with left hand headlight ·lighting right 
hand side of road. 

Bulb Specifications 
Lamp Candlepower Mazda No. 

Headlights .................................... 32-21 .................. 1116 
Park., Instrument, Tail (R.H.) 3 .................. 63 
Stop and Tail (L.H.) ................. 21-2 .................. 1158 
Dome .............................................. 6 .................. 81 

FUSES :-Lighting-20 ,ampere on lighting switch. 
Generator Field-7½ ampere under cover on gen
erator. 

HORNS :-Schwartze. Vibrator type . 
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STANDARD EIGHT, MODEL 850-X (1934) 
AUTO-LITE ELECTRICAL SYSTEM 

SERIAL NUMBER:-First number, 850X1001. On right hand side of cowl under 
hood. Letter following serial number designa:tes ,body type. 

ENGINE NUMBER:-On left hand lower half ·of orankcase. 
ENGINE:-Lycoming, Model GF, eight cylinder, 'L' head type. 

Dimensions-Bore, 3 1/16". Stroke,. 43/4". Displacement, 279.92 cu. ins. 
Horsepower-Rated, 30.0. Developed, 100 H.P. at 3400 R.P.M. 
Compression-Std. 5.3-1. No optional compression ratios. 

Pistons:-Bohn, aluminum alloy, Invar Strut, split skirt type. 
Weight-16 ozs. (stripped), 21.92 ozs. (with rings and pin). 
Removal-Pist-0n and rod assembly removed through bottom of engine. 
Piston Length-33/4" (total), 2.3155" (top to center of pin). 
Clearance-.0015" (skirt). See Fitting new pistons. 
Fitting New Pistons-Use feeler stock ½" wide to check clearance .. 0015" feeler 
should ,be withdrawn easily but .0025" feeler should lock. If spring scale is used, 
tension required to withdraw .002" feeler should tbe 7-12 pounds. 

NOTE:-Install pistons with slot toward left (camshaft side). 
Piston Rings:-Four rings per piston, all a·bove pin. #1 and 2---compression 

rings, #3 -and 4-----oil control rings. 
Ring Width End Gap Side Clearance Wall Thickness 

Comp. (#1, 2) ............ 1/8" ............. 010-.018" ................. 0015-.003" ................. 135-.125" 
on Cont. ( #3) ............ 1/s" ............. 006-.012" ................. 001-.0025" ................. 135-.125" 
on cont. (#4) ............ 3/16" ............. 006-.012" ................. 001-.0025"................ . ........ . 

Piston Pin:-Diameter, .8750-.8748". Length, 2.520-2.500". Pin is locked in rod. 
Bushing not used in piston. 
Pin Fit in Piston-Tight push fit at 70°F. (selective fit). 

Connecting Rod:-Weight, 2.34 lbs. Length, 9½" (center-to-center). 
Big End Bearing-Spun ,babbitt type. No shims. 
Clearance-.001-.0025" (radial), .004-.009" (sidepl~y). 
Adjustment-Adjust when wear exceeds .004" by filing bearing caps (no shims 
used). 

NOTE:-Connecting rods are numbered and must be installed in same num
bered cylinders. Lower ,bearings are offset. Install rods with narrow half of 
bearing toward nearest main bearing. Oil jet holes in ,lower bearing upper half 
must be toward camshaft side of engine on all rods. 

Crankshaft:-Five main bearing type . 
.Journal Sizes-2%" diameter (all bearings). 
Bearing Type-Removable bronze-backeQ., babbitt-lined type. 
Clearance-.002-.00325" (radial). 
Adjustment-Take up bearings when wear exceeds .003". Check adjustment 
by assembling .002" feeler ½" wide between •bearing and shaft. Crankshaft 
should turn by hand with feeler in place and bearing caps tight. 
End Thrust-Taken by #3 (center) main bearing. Endplay, .003-.004". Use 
.003" feeler to check clearance. 

Camsbaft:-Six bearing type. Drive-Non-adjustable chain. 
Bearing Clearance-.0025-.0035" (radial). 
,Chain-Width, l". Leng.th, 49 links. Pitch, ½". 
Camshaft Setting-Sprockets are marked. Mesh chain with sprockets turned 
so there are 12 links on lower side of chain between marks. With sprockets 
in this position the top dead center mark '1/s' on flywheel will be in line with 
indicator on housing with pistons #1 and 8 on top dead center. 

Valves:- Head Diameter Stem Diameter Stem Lgth. Seat Angle Lift 
Intake ............ 1 7/16" ..................... 3410-.3425" ..................... 5¼" ............ 30° ............ 11/32" 
Exhaust ........ 1 13/32" ..................... 3410-.3425" .................... 5¼" ............ 45° ............ ll/32" 
Tappet Clearance-.006-.008" (all valves-engine hot). Clearance for timing 
only, .012". 
Valve Springs-- Spring Pressure Spring Length 

Valve Closed .................................... 42-47 lbs . ...................................... 2 3/16" 
Valve Open ...................................... 88-94 lbs ....................................... 1 27/32" 

Valve Timing 
Intake Valves Open-5° BTDC. Close-40° ALDC. 
Exhaust Valves Open-50° BLDC. Close-10° ATDC. 

Lubrication :-Pressure type. Gea.r type oil pump •located in crankcase. 
Normal Oil Pressure-15 lbs. (idling), 40 lbs. (maximum R.P.M.) warm. 
Oil Pressure Relief Valve-Operates at 30 lbs. Located on left hand side of 
crankcase. Adjustable by adding or removing shims behind relief valve 
spring. 
Capacity and Oil-8 qts. Use SAE. #30 (summer-first 3000 miles with new 
engine), #40 (summer-after 3000 miles), #20 (winter). 
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CARBURETION: - (Fuel System). See Carburetion 
Section for complete data on Carburetor, Fuel 
Pump, and Gasoline Gauge. 

Carburetor: -Stromberg, Model EX-32, 1½" plain 
tube, downdraft type. 

Fuel Pump:-Stewart-Warner, Type 706-D. 
Gasoline Gauge:-K-S Telegauge, hydrostatic type. 

IGNITION :-Coil Model CE-4001. On right hand side 
of engine block. 
Ignition Current-3 amperes (idling), 4.5-5.5 am
peres (stopped). 
Ignition Switch-Oakes 'Hershey' type co-incide:ti
tal ignition switch and steering post lock. Switch 
has two 'on' positions. Lower position of lever 
'STX' is normal running position with Startix op
erative. Use top position 'IGN' to check timing or 
whenever automatic cranking is not desired. 

Distributor Model IGP-4002-A. Single breaker, 8 lobe 
cam, full aut{)matic advance type. No synchroni
zation required. 
Breaker GaP-.013-.017" (.015-.019" first 1000 miles 
with new contacts). 
Breaker Arm Spring Tension-18 {)ZS. (min.), 20 
{)ZS. (max.). 
Cam Angles (Distributor Degrees) - Closed 29°. 
Open 16°. 

Automatic Advance 
Distributor 

Degrees R.P.M. 
Start ...................... 300 
2 •••••••••••••••••••••••••• 440 
4 •••••••••••••••••••••••••• 580 
6 •••••••••••••••••••••••••• 720 
8 .......................... 860 

10 ··························1000 

Engine 
Degrees R.P.M. 

0 .......................... 600 
4 .......................... 880 
8 .......................... 1160 

12 .......................... 1440 
16 .......................... 1720 
20 .......................... 2000 

IGNITION TIMING:- Flywheel Degs. Piston Position 
All Engines ...... 3° or 1 tooth BTDC ...... 0042" BTDC. 
Timing:-Crank engine with #1 piston on com
pression until piston is 3° or approximately 1 tooth 
on flywheel before top dead center, stop when fly
wheel mark '3-' (first 470 cars) or '/' Oater cars) 
lines up with indicator in inspection hole in fly
wheel housing. These marks are 3° or approxi
mately 1 tooth before top dead center mark '1/s'. 
Then loosen advance arm clamp bolt, rotate dis-

AUBURN 
STANDARD EIGHT, MODEL 850-X (1934) 

AUTO-LITE ELECTRICAL SYSTEM 

tributor until contacts begin to open, !tighten clamp 
bolt, see that rotor is opposite # 1 segment in dis
tributor cap, check spark plug cable connections 
(see diagram). 

Firing Order:-1-6-2-5-8-3-7-4 (see diagram).· 

Spark Plugs:-Chiampion, Type C-7. 18 MM. Metric 
type. 
Spark Plug Gaps-.025". 

BATTERY:-U.S.L., Type XY-15A, 6 volt, 15 plate, 104 
A.H. capacity (20 hour rate). 
Starting Capacity-119 amperes for 20 minutes. 
Grounded Terminal-Positive (+) terminal. 
Location-On righ't hand side under front seat. 

STARTER:-Model MAB-4063. Armature No. MAB-2006. 
Starter drive-Outboard Bendix. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-44-56 ounces (new brushes). 
Cranking Performance -140 R.P.M. (1540 R.P.M. 
armature), 160 amperes. 

Performance Data 
Torque R.P.M. Volts Amperes 

O ft. lbs ............. 3700 .................... 5.5 .................... 60 
.6 " ............ 1910 .................... 5.5 .................... 100 

3.4 " ............ 1100 .................... 5.0 .................... 200 
6.6 " ............ 695 .................... 4.5 .................... 300 

10.15 " ............ 420 .................... 4.0 .................... 400 
15.8 " .......... Lock .................... 3.0 .................... 582 
22.5 " .......... Lock .................... 4.0 .................... 775 

Starting Switch:-Startix automatic starting con
trolled by ignition switch. See Equipment Section 
for complete data. 

Mounting:-Flange mounted on right hand front 
-face of flywheel housing. To remove, take out 
flange mounting screws. 

GENERATOR:-Model GAR-4603. Armature No. GAR-
2077. Third 1brush control type. 
Charging Rate Adjustment:-Take off commutator 
cover band, shift third brush by prying on brush 
mounting plate, counter-clockwise to increase, or 
clockwise to decrease charging 1"ate. Third brush 
held in position by friction. 
Maximum Charging Rate-20 amperes (cold), 2050-
2250 R.P.M., 25 M.P.H . 
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Performance Data 
(Cold-without regulator field resistance) 

Amperes Volts R.P.M. 
0 .................................. 6.4 ................................ 760 
4 ·····-··························'6.75 ................................ 920 
8 .................................. 7.05 ................................ 1100 

12 .................................. 7.35 ................................ 1300 
16 ··································7.7 ................................ 1560 
20 .................................. 8.0 ................................ 2300 

Rotation-Counter-clockwise at commutator end. 
Brush Spring Tensiori-24-36 ozs. (new brushes). 
Field Current-3.70-4.10 amperes at 6.0 volts. 
Field Fuse-7½ amperes on field f,rame. 
Motoring Current-4.65-5.15 amperes at 6.0 volts. 

Mounting:-Pivot mounted at right f,ront of engine. 
F-an belt drive. To remove, take out two pivot 
bolts, one clamp bolt. 
Belt Adjustment:-Loosen pivot bolts and clamp 
bolt, pull ,generator away from engine, tighten 
mounting bolts. Belt tension should ,be just enough 
to drive generator without slipping. 

CUTOUT RELAY:-Model CB-4021. Mounted on gen
erator field frame. 
Cuts in-6.75-7.5 volts, 800 R:P.M. 
Cuts out-.5-2.5 ampere discharge. 
Relay Contact GaP-.025-.035". 
Air GaP-.010-.030" (contacts closed}. 

LIGHTING:-Soreng-Manegold Switch, Model B-5640-
A. Delco-Remy Foot Control Switch, Model 465-
W. Foot control switch provides assymetrical pass
ing beam (lower beam right hand headlight, upper 
-beam left hand headlight). Headlight beams are 
crossed with left hand headlight lighting right 
hand side of road. 

Bulb Specifications 
Lamp Candlepower Mazda No. 

Headlights .................................... 32-32 .................. 1000 
Park., Instrument, Tail (R.H.) 3 .................. 63 
Stop and Tail (L.H.) ................ 21-2 .................. 1158 
Dome ................................................ 6 .................. 81 

FUSES :-Lighting-20 amperes on lighting switch. 
Generator Field-7½ ·amperes under cover on gen
erator. 

HORNS:-Schwartze. Vibr<at,or type. 
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AUBURN 

CUSTOM EIGHT, MODEL 8-50-Y (1934) 
AUTO-LITE ELECTRICAL SYSTEM 

SERIAL NUMBER:-First number, 850Y1001. On right hand side of cowl under 
hood. Letter following serial number designates ,body :type. 

ENGINE NUMBER:-On left hand lower side of crankcase. 
ENGINE:-Lycoming, Model GG, eight cylinder, 'L' head type .. 

Dimensions-Bore, 3 1/15". Stroke, 43/4". Displacement, 279.92 cu. ins. 
Borsepower ...... Rated, 30.0. Developed, 115 H.P. at 3600 R.P.M. 
Compression-Std. 6.2-1. No optional compression ratios. 

Pistons:-Bohn, aluminum alloy, Invar Strut, Split skirt type. 
Weight-16 ozs. (stripped), 21.92 ozs. (with rings and pin). 
Removal-Piston and rod assembly removed through bottom of engine. 
Piston Length-33/4" (total), 2.3155" (top to center of pin). 
Clearance-.0015" (skirt). See Fitting New Pistons. 
Fitting New Pistons-Use feeler stock ½" wide to check clearance. 0015" feeler 
should be withdrawn easily but .0025" f•eeler should lock. If spring scale is 
used, tension required to withdraw .002" feeler should be 7-12 pounds. 

NOTE:-Install pistons with slot toward left (camshaft side). 
Piston Rings:-Four rings per piston, all above pin. #1 and 2--compression 

rings, #3 and 4-oil control rings. 
Ring Width End Gap Side Clearance Wall Thickness 

Comp. (#1, 2) ............ 1/s" ............. 010-.018" ................. O0lfY-.003" ................. 135-.125" 
Oil Cont. ( #3) ............ 1/s" ............. 006-.012" ................. 001-.0025" ................. 135-.125" 
Oil Cont. (#4) ............ 3/16" ............. 006-.012" ................. 001-.0025" ......................... . 

Piston Pin:-Diameter, .8750-.8748". Length, 2.520-2.500". Pin is locked in rod. 
Pin Fit in Piston-Tight push fit at 70°F. (selective fit). 

Connecting Rod:-Weight, 2.34 lbs .. Length, 9½" (center-to-center). 
Big End Bearing-Spun babbitt type. No shims. 
Clearance-.001-.0025" (radial), .004-.009" (sideplay). 
Adjustment-Adjust when wear exceeds .004" by filing bearing caps (no shims). 

NOTE:-Connecting rods are numbered and must be installed in same num
bered cylinders. Lower ·bearings are offset. Install rods with narrow half of 
bearing toward nea,rest main bearing. Oil jet holes in lower bearing upper half 
must be t'Oward camshaft side of engine on an rods. 

Crankshaft:-Five main bearing type. 
Journal Sizes-2%" diameter (all bearings). 
Bearing Type-Removable bronze-bacl{ed, ,babbitt-lined type. 
Clearance-.002-.00325" (radial). 
Adjustment-Take up bearings when wear exceeds .003". Check adjustment 
by assembling .002" feeler ½" wide between bearing and shaft. Crankshaft 
should turn .by hand with feeler in place and bearing caps tight. 
End Thrust-Taken by #3 (center) main bearing. Endplay, .003-.004". Use 
.003" feeler to check clearance. 

Camshaft:-Six bearing type. Drive, Non..,adjustable chain. 
Bearing Clearance-.0025-.0035" (radial). 
Chain-Whitney. Width, l". Length, 49 links. Pitch, ½". 
Camshaft Setting-Sprockets aire marked. Mesh chain with sprockets turned 
so there are 12 links on lower side of chain between marks. With sprocktts 
in this position the top dead center mark '¼' on flywheel will be in line with 
indicator on housing with pistons #1 and 8 on top dead center. 

Valves:- Head Diameter Stem Diameter Stem Lgth. Seat Angle Lift 
Intake .......... 1 7/16" ..................... 3410-.3425" .................... 5¼" ............ 30 ° ............ 11/32" 
Exhaust ........ 1 13/32" ..................... 3410-.3425" .................... 5¼" ............ 45° ............ 11/32" 
Tappet Clearance-.006-.008" (all valves-engine hot). Timing-.012". 
Valve Springs- Spring P,ressure Spring Length 

Va,lve Closed .................................... 42-47 lbs ......................................... 2 3/16" 
Valve Open ...................................... 88-94 lbs ......................................... 1 27/32" 

Valve Timing 
Intake Valves Open-5° BTDC. Close-40° ALDO. 
Exhaust Valves Open-50° BLDC. Close-10° ATDC. 

Lubrication:-Pressure type. Gear type oil pump located in crankcase. 
Normal Oil Pressure-15 lbs. (idling), 40 lbs. (maximum R.P.M.) wa,rm. 
Oil Pressure Relief Valve......Operates at 30 ,lbs. Located on left hand side of 
crankcase. Adjustable by adding or removing shims behind ,relief valve spring. 
Capacity and Oil-8 qts. Use SA,E. #30 (summer-first 3000 miles with new 
engine), #40 (summer-after 3000 miles), #20 (winter). 
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CARBURETION: - (Fuel System). See Carburetion 
Section for complete data on Carburetor, Fuel 
Pump, and Gasoline Gauge. 

Carburetor:--Stromber-g, Model EE-1, 1" plain tube, 
dual, downdraft twe. 

Fuel Pump:--Stewart-Warner, Type 706-D. 
Gasoline Gauge:-K-S Telegaughe, hydrostatic type. 

IGNITION :-Coil Model ·CE-4001. On right hand side 
of engine block. 
Ignition Current-3 amperes (idling), 4.5-5.5 am
peres (stopped). 
Ignition Switch-Oakes 'Hershey' type co-inciden
tal ignition switch and steering post lock. Switch 
has two 'on' positions. Lower position of lever 
'STX' is normal running position with Startix op
trati ve. Use top position 'IGN' to check timing or 
whenever automatic cranking is not desired. 

Distributor Model IGP-4002. Single breaker, 8 lobe 
cam, full automatic advance type. No synchroni
zation required. 
Breaker GaP-.013-.017" (.015-.019" first 1000 mi•les 
with new contacts). 
Breaker Arm Spring Tension-18 ozs. (.min.), 20 
ozs. (max.). 
Cam Angles (Distributor Degrees) - Closed 29°. 
Open 16°. 

Automatic Advance 
Distributor 

Degrees R.P.M. 
Start ·········-········· 300 

Engine 
Degrees R.P.M. 

0 .......................... 600 
2 ........................ 540 4 .......................... 1080 
4 .......................... 780 8 .......................... 1560 
6 .......................... 1020 12 .......................... 2040 

10 .......................... 1500 20-........................ 3000 

IGNITION TIMING:- Flywheel Degs. Piston Position 
All Engines ...... 3° or 1 tooth BTDC ...... 0042" BTDC. 
Timing:-Crank engine with #1 piston on com
pression until piston is 3° or approximately 1 tooth 
on :flywheel before top dead center, stop when :fly
wheel mark '3-' (first 470 cars) or '/' Oater cars) 
lines up with indicator in inspection hole in :fly
wheel housing. These marks are 3° or approxi
mately 1 tooth before top dead center mark '1/8 '. 
Then loosen advance arm clamp bolt, rotate dis
trtbutor until contacts begin to o.pen, tighten clamp 
bolt, see that rotor is opposite #1 segment in dis
tributor cap, check spark plug cable connections 
(see diagram). 

AUBURN 
CUSTOM EIGHT, MODEL 8-50-Y (1934) 

AUTO-LITE ELECTRICAL SYSTEM 

Firing Order :-1-6-2-5-8-3-7-4 (see diagram). 
Spark Plugs:--Chiampion, Type C-7. 18 MM. Metric 

type. 
Spark Plug Gaps-.025". 

BATTERY:-U.S.L., Type XY-15A, 6 volt, 1,5 plate, 104 
A.H. capacity (20 hour rate). 
Starting Capacity-119 amperes for 20 minutes. 
Grounded Terminal-Positive (+) terminal. 
Location-On right hand side under front seat. 

STARTER:-Model MAB-4063. Armature No. MAB-2006. 
Starter drive-Outboard Bendix. 
Rotation-Counter-clockwise at commutator ,end. 
Brush Spring Tension-44-56 ozs. (new brushes). 
Cranking Performance-140 R.P.M. (1540 R.P.M. 
armature), 160 amperes. 

Performance Data 
Torque R.P.M. Volts Amperes 

0 ft. lbs ............. 3700 .................... 5.5.................... 60 
. 6 " ............ 1910 .................... 5.5 .................... 100 

3.4 " ............ 1100 .................... 5.0 .................... 200 
6.6 " ............ 695 .................... 4.5 .................... 300 

10.15 " ............ 420 .................... 4.0 .................... 400 
15.8 " .......... Lock .................... 3.0 .................... 582 
22.5 " .......... Lock ................... .4.0 .................... 775 

Starting Switch:--Startix automatic starting con
trolled by ignition switch. See Equipment Section 
for complete data. 

Mounting:-F,lange mounted on right hand frnnt 
face of flywheel housing. To remove, take out 
flange mounting screws. 

GENERATOR:-Model GAR-4603. Armature No. GAR-
2077. Third brush control type. 
Charging Rate Adjustment:-Take off commutator 
cover band, shift third ·brush by prying on brush 
mounting plate, counter-clockwise to increase, or 
dockwise t-0 decrease charging rate. Third brush 
held in position •by f·riction. 
Maximum Charging Rate-20 amperes (cold), 2050-
2250 R.P.M., 25 M.P.H. 

Performance Data 
(Cold-without regulator field resistance) 

Amperes Volts R.P.M. 
0 .................................. 6.4 ................................ 760 
4 .................................. 6.75 ................................ 920 
8 .................................. 7.05 ................................ 1100 

12 .................................. 7.35 ................................ 1300 
16 .................................. 7.7 ................................ 1560 
20 .................................. 8.0 ................................ 2300 
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Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-24-36 ozs. (new brushes). 
Field. Current-3.70-4.10 amperes at 6.0 volts. 
Field Fuse-7½ amperes on field frame. 
Motoring Current-4.65-5.15 ampe:t;es at 6.0 volts. 

Mounting:-Pivot mounted at right front of engine. 
Fan be-It drive. To remove, take out two pivot 
bolts, one clamp bolt. 
Belt Adjustment:-Loosen pivot bolts and .clamp 
bolt, J?Ull generator aw~y from engine, tighten 
mountmg bolts. Belt tension should be just enough 
to drive generator without slipping. 

CUTOUT RELAY:-Model CB-4021. Mounted on gen
erator field frame. 
Cuts in-6.75-7.5 volts, 800 R.P.M. 
Cuts out-.5-2.5 ampere discharge . 
Relay Contact Gap-.025-.035". 
Air GaP-.010-.030" (contacts closed). 

LIGHTING:-Soreng-Manegold Switch, Model A-5640-
A, Delco-Remy Foot Control Switch Model 465-
W. Beam Control Switch. Headlight ,bulbs are 
turned on and off .by lighting switch. Beam con
trol switch on instrument board provides three 
distinct beams (high, intermediate, low) to com
pensate for road and -load conditions. Foot control 
switch deflects headlight beams to right (for all 
positions of beam control switch). 

Bulb Specifications 
Lamp Candlepower Mazda No. 

Headlights .................................... 32-32 .................. 1000 
Stop and Tail (L.H.) ................ 21-2 .................. 1158 
Tail (R.H.) .................................... 3 .................. 63 
Dome ................................................ 6 .................. 81 
All others ............... ............ .... ......... 3 .................. 63 

FUSES :-LightiJ?-g-20 amperes on lighting switch. 
Generator Field-7½ amperes under cover on gen
erator. 

HORNS :-Schwartze. Vibrator type. 
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AUSTIN 

BANTAM MODEL (1934) 
AUTO-!.ITE ELECTRICAL SYSTEM 

SERIAL NUMBER:-First number, 375-5010. 

ENGINE NUMBER:-First number, M-16500. 

ENGINE :-Four cylinder, 'L' head type. Cylinders cast enbloc. 
Dimension-Bore, 2.2". Stroke, 3". Displacement, 45.6 cu. ins. 
Horsepower-Rated, 7 H.P. Developed, 13 H.P. at 3100 R.P.M. 
Compression-Std. 6.0-1. 

Pistons:-Lynite aluminum alloy. 
Removal-Piston and rod assemblies removed through bottom of crankcase. 
Clearance-.015" (top), .004" (skirt). 

Piston Rings:-Three rings per piston, #1 and 2-eompression rings, #3-<>il 
control ring. 

Ring Width End Gap 
Comp. (#1, 2) ...................................... 5/32" ..................................... 005-.010" (new) 
Oil Control ( #3) .................................... 1/s" ..................................... 005-.010" (new) 

Piston Pins:-Diameter, ½". 1Pin is locked in conneeting rod. 
Clearance in Piston-'lught thumb push fit wit-h ·piston heated to temper
ature of boiling water. 

Connecting Rod:-Length, 6" center-to-center. 
Clearance-.001-.0015" (radial), .003" (sideplay). 

Crankshaft:-Two main bearing type. Mounted on double-row ball bearing at 
front and roller bearing at rear. Front bearing takes end thrust. No adjust
ment of these bearings should be necessary. 

Camshaft:-Gear driven from crankshaft. 
Camshaft Setting-Gears are marked. Mesh gears so that marked tooth on 
crankshaft gear is between two marke(i teeth on camshaft gear. 

Valves:- Head Diameter Stem Diameter Length Seat Angle Lift 
Intake ........................ 1 l/32" ...................... 9/32" .................. 31/s" .............. 45° .............. 5/32" 
Exhaust .................... 1 1/32" ...................... 9/32" .................. 31/s" .............. 45° .............. 5/32" 
Valve Spring Pressure-45 pounds. 
Tappet Clearance-.006" (all valves), .001" variation al-lowed. 

Valve Timing 
Intake Valves Open-At top dead center. Olose-40° after L.D.C. 
Exhaust Valves Open-45° before L.D.C. Close-15° after T.D.C. 

To Check Valve Timing:-Oheck ,tappet clearance of #1 intake valve (clear
ance should ibe .006"). This valve should open with #1 piston on top dead 
center. Use flywheel mark or regu-lar timing gauge installed over #1 piston 
to determine piston position. • 

Lubrication:-Jet type with oil pump. Vane type oil pump mounted in crank
case at rear and driven f,rom the camshaft. Oil fed under pressure to two 
oil jets on right hand side of crankcase and then sprayed in crankcase. In
spect oil jets every 3000 miles. To clean jets, take out cap screws on crankcase 
wall, run a wire not more than 1/16" in -diameter through jets. Be careful 
not to score jet walls. 
Oif Capacity--5 pints. 

CARBURETION:-(Fuel System). See Carburetion Section for complete data on 
Carburetor and Gasoline Gauge. 

Carburetor:-TiHotson, Model M-l0A. %" plain tube, updraft type. 
Gasoline Gauge:-K-S Telegauge, hydrostatic type. 

IGNITION :-Coil Model IG-4065. Mounted on engine side of dash. 
Ignition Current--3 amperes at 6.5 volts (running), 4 amperes at 6.4 volts 

jr~~fo~)Switch-Combination ignition and li~hting switch. 
Distributor Model IGB-4086-A. Single breaker, 4 lobe cam, full automatic ad-

vance type. ,: 
Breaker Gap-Set gap at .018". Limits, .018-.020". 
Breaker Arm Spring Tension-16-20 ounces. • 
Cam Angles (Distributor -Degrees)-Closed, 46.5°. Open, 43.5°. 
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Automatic Advance 
Distributor 

Degrees R.P.M. 
Start .................... 300 

2 ........................ 500 

Engine 
Degrees R.P.M. 

0 ........................ 600 
4 ........................ 1000 

4 ........................ 700 
6 ........................ 900 
8 •·•••••·• .. ·············1100 

11 ........................ 1400 

8 ........................ 1400 
12 ........................ 1800 
16 ........................ 2200 
22 ........................ 2800 

Mounting:-Distl'i.butor now mounted in gear cover 
at right front of engine. To remove, loosen clamp 
screw in gear case cover, lift distrbutor out. 

IGNITION TIMING:_.:. Piston Position 
All engines ........................................... 010-.012" BTDC. 

To Set Ignition Timing:-Remove #1 spark plug, 
install regular timing gauge in spark plug port. 
With #1 piston on compression, turn engine over 
until gauge indicates piston is .010-.012" before top 
dead center, loosen advance arm clamp bolt, rotate 
distri,butor until contacts begin to open, tighten 
clamp bolt, see that rotor is d>irectly opposite #1 
segment in distribut-0r cap, connect spark plugs as 
indicated on diagram. 

Firing Order:-1-3-4-2. See diagram. 
Spark Plugs:--Ohampion, Type C-7. 18 MM. Metric 

type. 

BATTERY:-U.S.L., Type XY-9A, 6 volt, 9 plate, 58 
A.H. capacity (20 hour rate). 
Starting Capacity-68 amperes for 20 minutes. 
Grounded Terminal-Negative (-) terminal. 
Location-In reces.s in cowl under engine hood. 

AUSTIN 
BANTAM MODEL (1934) 

AUTO-LITE ELECTRICAL SYSTEM 

STARTER:-Model MAK-4001. Armature No. MAK-
2006. Starter drive-Special outboard Bendix. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-38-61 ozs. (new brushes). 

Performance Data 
Torque R.P.M. Volts Amperes 

.3 ft. lbs ............... 3240 ........ ·-·········5.5 .................... lOO 
1.3 '' ··············1880 .................... 5.0 ..... _ ............. 200 
3.1 ,, ··············1000 ..................... 4.5 .................... 300 
4.8 ,, .............. 220 ..................... 4.0 .................... 400 
5.5 '' ............ Lock .................. ~.-3.5 .................... 450 
7.0 ............ Lock .................... 4.0 .................... 520 

Starting Switch:-Tyipe SW-4001, mounted on toe
board. 

Mounting:-Flange mounted on left hand front face 
of flywheel housing. To remove, take out tw-0 
mounting cap screws. 

GENERATOR:-Model GAS-4104B. Armature No. GAS-
2076. Third brush control type. 
Charging Rate Adjustment-Take off commutator 
cover band, shift third brush by hand counter
dockwise to increase, or clockwise to decrease 
charging rate. Third brush held in position by 
friction. 
Maximum Charging Rate-14 amperes, 8.0 volts, 
1925 R.P.M., 28-30 M.P.H. 

Performance Data 
Amperes Volts R.P.M. 

2 ............... ······· ........... 6.6 .................................... 835 
6 .................................. 7.1 .................................... 1000 

10 .................................. 7.25 .................................... 1260 
14 .................................. 8.0 .................................... 1925 
12 .................................. 7.75 .................................... 2900 
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Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-15-20 ozs. (new brushes). 
Field Current---3.80-4.20 amperes at 6.0 volts. 
Motoring Current---4.46-4.94 amperes at 6.0 volts. 

Mounting:-Generator cradle mounted on left hand 
side of engine. Fan belt drive. Generator mount
ing bracket integral with upper g,ear case cover 
and fan bracket. To remove, slack off drive belt 
tension, loosen mounting .band. 

CUTOUT RELAY:-Model CB-4014. Mounted on gen
erator field frame. 
Contacts Close-7.0-7.5 volts, 875 R.P.M., 10 M.P.H. 
Contacts Open-.5-2.5 amperes discharge, 600-650 
R.P.M., 6-7 M.P.H. 
Contact Gap-.025-.035". 
Air Gap-.010-.030" (contacts closed). 

LIGHTING :-Briggs & Stratton Switch, Model 50518. 
Combination lighting and ignition switch mounted 
on instrument panel. Headlight beams (double 
filament bulbs) are controlled by lighting switch. 

Bulb Specifications 
Lamp Candlepower Mazda No. 

Headlights .......................... 21-21. ....................... 1110 
All others ............................ 3 . ....................... 63 

FUSES :-Lighting fuse on switch is 20 amperes. 
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BUICK 
SERIES 40, MODELS 34-41, 46, 46S, 47, 48 (1934) 

DELCO-REMY ELECTRICAL SYSTEM 

SERIAL NUMBER:-First number, 2,735,509. Located on right front side of 
frame front cross member. 

ENGINE NUMBER:-Stamped on right side upper crankcase wall above oM filler. 
ENGINE:-Eight cylinder 'In line'. valvP.-in-head type. Cylinders cast enbloc. 

Dimensions:-Bore, 3 3/32". Stroke, 3'1/a". Displacement, 233 cu. ins. 
Horsepower:-Rated, 30.63. Developed, 93 HP. at 3200 R.P.M. 
Compression:-Std., 5.45-1. Compression pressure, 121 lbs. at 1000 R.P.M. or 

100 lbs. at 135 R.P.M. (cranking speed). No optional compression ratios. 
Pistons:-Electro-plated cast iron. Furnished in standard oversizes of .001", 

.005", .010", .015", .020", .030". Pistons cannot be ground and cylinders must 
be reconditioned to standard oversizes. 
Weight:-26.0 ounces (stripped), 32.8 ounces (complete assembly). 
Removal:-Remove valve lifter guides and pushrods (must be taken off 
beforP. head can be removed), taKe off head, remove pisvon assembly from 
:top of engine after taking off lower bearing caps. 
Fitting New Pistons:-Use feeler stock ½" wide. Piston should pass through 
cylinder of its own weight with .0015" feeler and should hold its own weight 
with .00225" feeler. Correct clearance, .00175". 

NOTE:-Wristpin hole In piston offset, 3/64". Install pistons with offset 
toward camshaft side of engine. 

Piston Rings :-Four rings per piston, 2 compression, 1 oil control: ring above 
wristpin, 1 oil control ring below wristpin. Both ohl control ring grooves 
drilled radially with ten 1/8 " oil return holes. 

Ring Width Max. Wall Thickness End Gap Side Clearance 
Comp. Top .......... 1/a" ................... 140" ..................... 010-.015" ................. 0015-.003" 
Comp. Lower .... 1/a" ................... 140" ...................... 010-.015" ................. 001-.0025" 
Oil Cont ............... 5/32" ................... 135" ...................... 010· .018" ...... , .......... 001-.0025" 

Piston Pin:-Diameter, 13/16". Pin is clamped in rod and pin bosses in piston 
are bronze bushed. Use 5½" wren<.:h to tighten pin clamp bolt to avoid dis
torting pin. Clearance in piston bushings .. 0003-.0005". 

Connecting Rod:-Weight, 27 ozs. Length, 7%" (center to center). 
Big End Bearing-Spun babbLtt bearing. Shims provided for adjustment. 
Clearance-.001-.002" (radial). .005-.008" (totail side clearance). 
Adjustment-Shims provided for adjustment. Do not file bearing caps. 

NOTE:-Assemble rods with marks on rods and caps together and point
dng toward rear of engine. Cap screws for bea,ring caps are ground •and 
must not be replaced by any other ,type screw. Rods are new itype with 
45° caps. 

Crankshaft:-Five main bearing type with irutegral counterweights. 
Journal Sizes-#1-2 5/16". #2-23/a". #3-2 7/16". #4---2½". #5-2 9/16". 
Bearing Type-Steel-backed babbitt lined type dowelled in crankcase and 
.bearing cap. Bearings are assembled with .000-.002" projection above cap 
and crankcase to insure contact and prevent oil leakage. 
Clearance:-.001-.002" (radtal), 1/32" (clearance at each end, except #3). 
Adjustment-Shims provided for ,adjustment. Do not file bearing caps. 
End Thrust-Taken by #3 (center). End clearance, .004-.007" (.total). 

Camshaft:-Five bearing type. Camshaft drive-non-adjustable chain. 
Chain-Morse. Length, 25" or 49 links. Pitch, .500. 
Camshaft Setting-Space between teeth mairked on each sprocket and two 
teeth on chain also marked. Marked tooth on chain must be meshed oppo
site mark on each sprocket. Sideplay on new chain should be ¼-%" mid
way between sprockets. Replace chain when sideplay is 2". 

Valves:- Head Diameter Stem Diameter Seat Angle Lift 
Intake ................ 1 17/3211 overall ................. 3715-.3725" ................ 45° ................. 33411 

Exhaust ............ 1 11/32" overall ................. 3711-.3719" ................ 45° ................. 339" 
NOTE:-Exhaust valve stems are copper-plated. 

Stem-to-Guide Clearance-.0015-.0035" (intake), .0021-.0039" (exhaust). 
";.r&ppet Clearance (Lash)-.008" hot (all valves). 
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Valve Springs-Double springs used on all valves. 
Pressure Inner Springs Length 
Valve Closed-20-25 lbs . .................................. 1 21/32" 
Va,ve upen-5:>-t>l IIM. ······························-······1 :>/ .Lo" 
Pressure Outer Springs Length 
Valve Closed-35-40 lbs . .................................. 1 15/16" 
V:alve Open-96-103 lbs . .................................. 1 19/32" 

Valve Timing 
Intake Valves-Open 4½v l::S.liJC. Close 40° ALDC. 

Exh"""t. VaJvP.s-On~r"J 57½ 0 BT,DC. Cln<:P 21 ° A'T'DC. 
NOTE :-Above :figures represent 'timing' points 

when valve is .004" off seat with .008" tappet 
clearance or lash. 
To Check Valve Timing-Set up micrometer gauge 
over #2 or #7 exhaust valve so as to measure 
valve opening (gauge rod should rest on valve 
~pring cap). Set tappet clearance at .008". Valve 
should be .163" open when dead center mark on 
flywheel for pistons #1 and #8 is visible in fly
wheel inspection hole. 

Lubrication :-Pressure type. Gear type pump lo
cated in crankcase. 
Otl .l:'ump Gear Clearances-.003-.006" (back lash), 
.n')llfi- 01\4" <enr1 ~1"arance). 
Oil Pressure--35 lbs. 
Oil Pressure Relief Valve-Not adjustable. Oper
ates at 35 lbs. 
Capacity and Oil-7 quarts (dry), 6 quarts (re
fill). Use SAE #30 (100°-S0°F.), #20-W (30° 
0°F.). #10-W (0° to -15°F.). 

CARBURETION:-(Fuel System). See Carburetion 
Section for complete data on Carburetor, Fuel 
Pump, Gasoline Gauge, and Automatic Choke. 

Carburetor:-Marvel, Model BB-1, 1" dual down
draft type. 
Automa.tc Choke-Delco-Remy, Type No. 498-D. 

Fuel Pump :-A.C. Type R on right hand side of 
crankcase. 

Gasoline Gauge :-A.C. Electric type. 
IGNITION:-Coil Model 528-H. Ignition current 2½ 

amperes (idling), 4½ amperes (stopped). 
Ignition Switch:-Oakes 'Hershey' co-incidental 

steering post and ignition switch lock. 
Distributor:-Model 663-E. Single breaker, 8-lobe 

,cam type. No synchronization required. Fitted 
with Vacuum Spark advance and Octane Selector. 
Breaker Gap-Set at .015". Limits, .0125-.0175", 
Breaker Arm Spring Tension-19-23 ounces. 
Cam Angles (Distributor Degrees) - Closed 31 °. 
Open 14°. 

Automatic Advance 
Degrees Distributor R.P.M. 
Start .......................................................................... 200-240 

5-7 ···························································-············· 400 9.5-11.5 .................................................................. 900 
13-15 ······································································.... 1300 Degrees Engine R.P.M. 
0 ....................................... ·············-···················200-240 

10-14 ·····························································-··········· 800 
19-23 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••·• 1800 
26-30 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••--••H•••••• .. ••• 2600 
Octane Selector-Adjustable at distributor only. 
Pointer must be at midpoint on scale after set
ting timing. Octane Selector can be adjusted for 
fuel used by loosening two distributor hold-down 
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screws and rotating distributor and pointer to- STARTER:-Model 734-Z. Armature No. 823881. 
ward 'high' end of scale until very light knock Mounting:-Flange mounted on right front face ot 
is evident when engine is accelerated from 10 flywheel housing. 
Mp H with wide open throttle. Rotation-Counter-ciockwi.se (commutator end), 
Vacuum Spark Advance-Vacuum unit provides Brush Spring Tension-24-28 ounces each. 
additional spark advance for all speeds above Operating-375 amperes-4.1 volts-475 R.P.M. 
idling except when engine is accelerated or is Perormance Data 
pulling heavily (return spring in unit will retard Torque R.P.M. Volts Amperes 
spark under these cond~tio.ns). O lb. ft. . ....... 5000 .................... 5.0.................... 65 

Advance Vacuum 
(Engine Degrees) (Ins. of Mercury) 
Start ...................................................................... 5-7 ins. 
10-12° .................................................................... 10-13 ins. 
Mounting-On right hand side of crankcase. To 
install distributor, see that cork oil seal is in 
plaice, rotate distributor untH vacuum connection 
is at rear and parallel to engine, turn distributor 
shaft until rotor is opposite No. 1 segment in 
head, rotate oil pump drive shaft (use a screw
driver) until slot in shaft lines up with driving 
pin on lower end of distributor shaft, insert dis
tributor, tighten two hold-down screws. 

IGNITION TIMING:- Flywheel Degrees Piston Travel 
Stand•ard J?uel ........................ 2° B1'DC .............. 0014h. 
Ethvl Fuel ................................ 8Q BTDC .............. 0238". 

All engines are timed for standard fuel a,t fac
tory. No flywheel mark provided for Ethyl setting 
(see direc·tions below). 
Timing (Using Timing Light)-Connect timing 
light between distributor terminal and ground. 
Turn on ignition, turn engine over until #3 ex
haust valve begins to open, stop when 'ADV' mark 
on flywheel lines up with reference line on hous
ing (inspection hole in right front face of fly
wheel housing), loosen two hold-down screws, 
rota.te distributor until indicator bulb just lights, 
tighten hold-down screws, see that rotor is oppo
+Site #1 terminal in cap, check spark plug con
nections (see diagram). Line on pointer should 
be opposite center line on scale. Set by loosening 
pointer lock screw and shifting pointer. 
E~hyl Fuel Setting-After setti::lg Ignition (above) 
for st-andard 2° setting, loosen distributor hold
down screws, rotaite distributor clockwise three 
divisions on scale, tighten hold-down screws. This 
will provide correct 8° setting. No flywheel mark 
provided. 
Timing (Use Synchroscope or Neon Light)-See 
Equipment Section for complete directions. Fly
wheel mark i-s filled with paint so as to be easily 
disting1.1ished (ignition mark is less than 1/4" be
fore dead center mark and must not be con
msed). Idle engine at speed pot gr.eater than 
400 R.P.M. 

Firing Order:-1-6-2-5-8-3-7-4. See diagram. 
Spark Plugs:-A.C. Type H-9. 18 MM. Metric type. 

Spark Plug GaP-.020-.025". 
Radio Suppressors-Use special elbow type United 
Motors #1207820 (with adaptor #1208094 for ce.n
iter terminal of distributor). 

BATTERY:-Delco, TYUe 13-JW, 6 volt, 13 plate, 98 
ampere capacity (20 hour rate). 
Startinir Cal)acity-117 amneres for 20 minutes. 
Grounded Terminal-Negative (-) terminal. 
Location-Under right front seat. 

12 " ...... LUCK .................... ~.oJ .................. 4'/:j 

Startinir Switr.h-Solenoirl No. l!H2. Vl'lcnmn S"lit"h 
No. 1594. Starter pinion shift operated by sol
enoid on starter field frame. Controlled by vac
uum switch operated by foot accelerator pedal or 
hand throttle. See Equipment Section for com
plete data. 

GENERATOR:-Model 935-K. Armature No. 1854R56. 
Third brush control ·type. Relay cut-out fitted 
with extra set of contacts f,or control of starter 
operating solenoid. 
Charging Rate Adjustment:-Loosen lock screw 
on commutator end plate, shift third brush by 
hand, counter-clockwise to increase, or clockwise 
to decrease charging rate (viewed from commu
tator end), tighten lock screw. 
Standa1·d Settmg-18 amperes (cold), 8.4 volts at 
30 M.P.H. Performance· Data 

Amperes Volts R.P.M 
Cold .............. 16-19 .................. 8.0-8.4 .................. 2400 
Hot ................ 13-15 .................. 7.7-8.0 .................. 3000 
Rotation-Counter-clockwise at commutator end. 
Shunt Field Current-2.3-2.6 amperes at ti.O volts. 
Brush Spring Tension-22-26 ozs. (main), 16-20 
ozs. (third brush). 

Mounting :-Pivot mounted at left front of engine. 
Driven by fan belt. To remove, take out two 
hinge bolts and upper clamp bolt. 
Belt Adjustment-Loosen hmge bolts and clamp 
bolt, attach spring scale to clamp bolt, pull gen
era-tor away from engine until scale reading is 
20 lbs., tighrten clamp bolt and hinge bolts. 

RELAY CUT-OUT:-Model 2115-T. Mounted on gener
ator field frame. Relay has extra set of contacts 
mounted above armature for starter operating 
solenoid control. 

Cuts In Relay Cuts Out 
6.7-7.5 volts (10 M.P.H.)·. 0-2.5 amperes discharge. 
Relay Contact Gap-.015-.025". 
Relay Air GaP-,012-.017" (contacts closed). 
Spring Tension-4.6 ozs. (to open upper contacts). 

LIGHTING:-Switch Model 478-S, 478-T (RHD.). Con
trol Switch No. 465-R. Foot control switch oper
ative only with lighting switch in #4 position 
(country driving), providing assymetncal passing 
1beam. Headlight bulbs are new 'pre-focused' type. 

Bulb Sizes 
Position Candlepower Mazda No. 

Headlights .............................. 32-32 ........................ 2330-L 
" (some cars) .......... 32-21.. ...................... :1.~?,0-C 

Stop and Dome.......... 6 ................................ 81-L 
Dash, Tail, Parking.. 3 ................................ 63-L 

FUSE:-30 ampere capacity lighting fuse in con
nector in lighting switch feed line from ammeter. 

HORN:-Klaxon, Model K-26-L Vibrat.or type. Cur
rent draw, 6.5-8.5 amperes at 6.0 volts. 
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SERIAL NUMBERS :-First number, 2,706,453. Located on right frame side rail in 
front of shock absor,ber. 

ENGINE NUMBER:-Stamped on ,right side upper crankcase wall above oil filler. 
ENGINE:-Eight cylinder 'in line' valve-in-head type. Cylindel\S cast en bloc. 

Dimensions:-Bore, 2 21/3211
• S1iroke, 4¼ 11

• Displacement, 235.3 cu. ins. 
Borsepower:-Rated, 28.2. Developed, 88 H.P. at 3200 R.PM. 
Compression:-Std., 5.25-1. Compression pressure, 114 lbs. at 1000 R.P.M. or 

97 lbs. at 135 R.P.M. (cranking speed). No optional compress~on ratios. 
Pistons:-Electro-plated .cast-iron. Fu-rnished in standaird oversizes of .001", 

.00511
, .010", .015", .020", .03011

• Pistons cannot be ground and cylinders must 
be reconditioned ito standard oversize. 
Weight-~5.0 ozs. (stripped), 31.2 ozs. (complete •a.ssembly). 
Removal-From bottom of engine. Pistons #3 .to #8 can be- removed on 
,side opposite camshaft without removing e9unterweights by setting adjacent 
counterweights a.head of piston and rotattns>· cranl<~natt w,1ile ntsr,,,., 1s ne1..,g 
withdrawn. ];3alancer must be .removed before pistons #1 and #2 can be 
.taken out. To remove balancer, .take out cotter pins, castellated nuts and 
washers on retaining bolts and slip off balancer halves as crankshaft is 
rotated. Do not remove spring banks and seats. 
Fitting New Pistons-Use feele.r st.ock ½" wide. Pistxm should pass through 
cylinder of its own weight with .0012511 feeler and hold its own weight with 
.002" feeler. Correct clearance, .0015". 

NOTE:-Piston pin hole in piston offset, 3/64". lrustall pislions with offset 
toward camshaft side of engine. 

Piston Rings :-Four rings per piston, 2 compression, 1 oil control ring above 
piston pin, 1 oil control ring below piston pin. Both oil control ring grooves 
drilled radially with ten 1/8 " oil return holes. 
Ring Width Max. Wall Thickness End Gaip Side Clearance 

Comp. Top ...... 1/s" ..................... 130" ..................... 010-.015" ................... 0015.- .00311 

" Lower .... 1/s" ..................... 13011 
•••••••••••••••••.••• 010-.01511

•••••••••••••••••• .001-.0025" 
Oil Cont. . ......... 5/32" ..................... 130" ..................... 010-.01811

•••••••••••••••••• .001-.002511 

Piston Pins:-Diameter, 3/4". Pin is clamped in rod and pin bosses in piston 
are bronze bushed. Use 5½" wrench to tighten pin clamp bolt to avoid 
,distortin,g pin. Clearance in tiiston bushings, .0003-.000411

• 

Connecting Rod:-Weight, 32 ozs. Length, 911 (center-to-eenter). 
Big End Bearing-Spun babbitt. Shims provided for adjustment. 
Clearance-.001-.002" (radial), .005-.008" (total side clearance). 
Adjustment-shims provided. Do not file bearing caps. 

NOTE:-Connecting rod lower bearings are ~ffset. Assemble rods with 
marks on caps pointing to nearest main .bearing. Bolts for bearing caps 
are ground and must not be replaced ,by any other type bolt. 

Crankshaft:-Five main bearing type with bolted-on counterweights. Bal
ancer is mounted on crankshaft cheek between # 1 and #2 crank pins. 
Journal Sizes-#1-2 5/16". #2-2 %". #3-2 7/1611

• #4-2 ½". #5-2 9/1611
• 

Bearing Type-Steel-backed babbitt lined type dowelled in crankcase and 
bearing cap. Beairing shells are assembled wi-th .000-.002" projection above 
cap and crankcase to insure contact and prevent oil leakage. 
Clearance-.001-.002" (radial), 1/32" (clearance at eooh end, except #3). 
Adjustment-Shims provided for adjustment. Do not fl.le bearing caps. 
End Thrust-Taken ,by #3 (center). End clear-ance, .004-.007" (total). 

Camshaft:-Five bearing type. Camshaft drive, helical gears. Crankshaft and 
generator ,gears are steel. Camshaft gear is Textolite. 
Adjustment-Backlash between gears should be .0005-.0015". When la,sh 
exceeds .001511 replace camshaft gear with '+1S' serv-ice gear (with teeth 
.00111 .thicker on pitch circle than standard gear). If the '+1S' gear does 
not correct excessive -lash, install complete set of new gears. 
Camshaft Setting-Gears are marked. Mesh mairked tooth opposite meshed 
space on other gear. 

Valves:- Head Diameter Stem Diameter Seat Angle Lift 
Intake .............. 1 15/32" (overall) ................. 3407-.3417" ............ 45° ................. 340" 
Exhaust .......... 1 11/3211 (overall) ................. 3403-.3411" ............ 45° ................. 340" 

NOTE:-Exhaust valve ·stems rare copper-plated. 
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Stem-to-Guide Clearance-.0015" -.0035" (intake), 
.0021-.0039" (exhaust). 
Tappet Clearance (Lash)-.008" hot (a,11 valves). 
Valve Springs-Double springs used. Interchange
able with 1933. 
Inner Spring- Pressure Length 
Valve closed ................ 10-15 lbs ......................... 1 13/16" 
Valve open .................. 36-42 lbs ......................... 1 15/32" 
Outer Spring- Pressure Length 
Valve closed .............. 35-40 lbs ......................... 1 15/16" 
Valve open ................ 96-103 lbs ......................... 1 19/32" 

Valve Tinting 
Intake Valves open 4½ 0 BTDC. Close 54° ALDC. 
Exhaust Valves open 58° BLDC. Close 30° ATDC. 

NOTE:-Above figures represent 'timing' points 
when valve is .004" off seat wtth .008" tappet 
clearance or lash. 
To Check Valve Timing-Set up micrometer gauge 
over #2 or #7 exhaust valve so as to measure 
valve movement (gauge rod should rest on valve 
spring cap). Set tappet dearance at .008". Valve 
snould be .180" open when dead center ma,rk for 
pistons # 1 and 8 is visible in flywheel inspection 
:hole. 

Lubric!1,tion:-Pressure rtype. Gear •ty,pe pump loca
ted in crankcase. 
Oil Pump Gear Clearances-.007-.010" (back lash), 
.0005-.004" (end clearo.nce). 
Oil Pressure-35 lbs. 
Oil Pressure Relief Valve-Not adjustable. Oper
aites at 35 lbs. 

NOTE:-There is also a non-adjustable by-pass 
valve in the oil temperature regulator system. 
Capacity and Oil-9 quar,oo (dry), 7 quarts (re
fill). Use SAE. #40 (100°F. and above), #30 
(100°-30°F.), #20 (30°-0°F.), #10 (0° to-15°F.). 

CARBURETION :-(Fuel System). See Oarburetion 
Section for complete data on Carburetor, Auto
matic Choke, Fuel Pump, and Gasoline Gauge. 

Carburetor:-Marvel, Model ED-1-S, 1¼" dual up-
draft type. . 
Automatic Choke-Delco-Remy, ty;pe No. 498-C. 

Fuel Pump :-A.C., Type 'I' combination fuel and 
vacuum pump. 

Gasoline Gauge:-A.C. eleotric .type. 
IGNITION:-Coil Model 528-H. Ignition cu11rent 2½ 

amperes (idling}, 41/z amperes (stopped). 
• Ignition Switch :-Oakes 'Hershey' ,type co-incid

ental steering post and ignition switch lock. 
Distributor Model 663-C. Single· breaker, 8-lobe cam 

ty,pe. No synchronization .requi-red. Fitted with 
vacuum spark advance and Octane Selector. 
Breaker Gap-Set. at .015". Limits .0125-.0175". 
Breaker Arm Spring Tension-19-23 ounces. 
Cam Angles (Distributor Degrees) - Closed 31 °. 
Open 14°. 

Automatic Advance 
Degrees Distributor R.P.M. 
Start ...................................................................... 250 

7 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 400 
10.5 ••••••••••••••••••••••••••••••••••••••·•••••••••••••••••······· ........... 800 
Degrees Engine R.P.M. 
3.5 .......................................................................... 500 

14 ........................................................................... 800 
21 .......................................................................... 1600 
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Octane Selector-Consists of manual retard (12° 
engine maximum) located on instrumenrt panel to 
adjust spark for various fuel char,ac•teristics. Lever 
should be placed at 'High' end of scale with fuel 
of 76-78 Octane rating and should be moved to
waTd 'Low' end of scale only enough to eliminate 
excessive knock when fuel of lower rating is 
,used. Lever must he placed at 'H1gh' when :igni
tion setting is being checked or adjusted. 
Vacuum Spark Advance-Model 680-H-Vacuum 
uni<t provides additional spark advance fo.r all 
speeds above idling except when engine is accel
erated or is pulling heavily (return spring in unit 
wiH retard spark under these conditions). 

Advance Engine Vacuum 
(Engine Degrees) R.P.M. (Ins. of Mercury) 
Start .............................. 700 .............................. 5-7" 
10-12 .............................. 900 .............................. 10-13" 

Mounting :-On generator at right of engme. Dis
itributor held in place by hold-down screw in 
-advance a,rm. 

IGNITION TIMING:- Flywheel Degrees Piston 'Dra vel 
All engines ...................... 7° BTDC ............ 0198" BTDC. 
This setting is correct with Octane Selector 
turned ,to 'Higih' end of sea.le. 

Tinting (using Tinting Light}-Connect timing 
light between ignttion terminal on distributor 
and ground. Turn Octane Selector to 'High' po
sition and see that distributor is advanced (rear 
end of slot 1n advance plate should be against 
stop screw). Turn on ignition, tw-n eng-ine over 
until #3 exha'lliSt valve begins to open, stop when 
'ADV/7°' mark on flywheel lines up with refer
ence mark on housing (inspection hole on top 
face right rear motor support), loosen advance 
,a.rm clamp bolt, rotate distributor until indicator 
bulb just lights, .tighten clamp bo1t, see that rotor 
•is opposite No. 1 .terminal in cap, oheck spark 
plug connections (see diagram). If rotor is not 
in correct rposition, lift distri•butor, disengage 
drive gears, turn distributor shaft, mesh gears, 
repeat timing. 

Timing (using Synchroscope or Neon Light)
See Equipment Section for complete directions. 
Idle engine at speed not greater than 400 R.P.M. 

Firing Order :-1-6-2-5-8-3-7-4 (see diagram). 
Spark Plugs:-,!\.C., Type H-9. 18 MM. Metric type. 

Spark Plug Gap-.020-.025". 
Radio Suppressors-Use special elbow ,ty,pe United 
Motors #1207820 (with adaptor #1208094 for cen
ter •terminal of distributor). 

BATTERY:-Delco, Type 13-JW, 6 volt, 13 plate, 98 
A.H. capacity (20 hour rate). 
Starting Capacity-117 amperes for 20 minutes. 
Grounded Terntinal-Negative (-) terminal. 
Location-Under right f-ront seat. 

STARTER:-Model No. 727-G. Armature No. 823881. 
Rotation-Counter-clockwise (commutator end). 
Brush Spring Tension-24-28 ounces each. 
Operating-400 amperes--4.0 volts-575 R.P.M . 

Performance Data 
Torque R.P.M. Volts Amperes 
0 lb. ft. . ............. 5500 .................... 5.0.................... 65 

15 " ............ Lock .................... 3.0 .................... 600 
Starting Switch :-Solenoid No. 1513. Vacuum Switch 

No. 1587. Starter ,pinion shift operated by solen
oid on starter field frame. Controlled by vacuum 
switch operated by foot areelerator pedal or hand 
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throttle. See Equipment Secti-on for ,complete 
data. 
Mounting-Flange mounted on ri.ght front face 
of flywheel housing. 

GENERATOR:-Model 956-H. Armature No. 1845920. 
Third brush control ,type with thermostat. The;r~ 
mostat contacts open at 200°F. cutting resistance 
in field ciJ:cuit and reducing output approxi
mateJy 40%. Thermostat is not adjustable. 
Charging Rate Adjustment-Slotted adjustment 
lever located on commutator end plate directly 
below distributo;i.· cup. Loosen clamp screw on 
lever one tua:n, move lever down (clockwise) to 
increase, or up (counter--clockwise) to decrease, 
charging rate, tighten clamp screw. . 
Standard Setting-20 amperes (cold), 8.5 voLts, 
25 M.P.H. 

Performance Data 
Amperes Volts R.P.M. 

Cold ............ 19-22 ................ 8.3-8.7................ 2000 
Hot .............. 11-14 ................ 7.5-7.9 ................ 2200-2600 
Rotation-Counter-clockwise (commutator end). 
Shunt Field Current-2.1-2.5 amp&es at 6.0 volts. 
Brush Spring Tension-20-26 ounces each. 
Mounting-Flange mounted on right J.·ear face o! 
timing ,gea;r case. • 

SPECIAL GENERATORS :-Models 929-B, 965-L. These 
generators are special equipment. See ;Equipment 
Section for complete data. 

CUTOUT RELAY:-Model 264-H (before Engine No. 
2886405), 264-K (after Engine No. 2886405). Mount
ed on generator field frame. Type 264-K has spe
cia.J. ground contacts mounted above armature for 
starter solenoid relay control (see illustration). 
Horn relay is incorporated in relay case. 

Cuoo in Cut-out Relay Cuts out 
6.7-7.5 volts (8-10 M.P.H.). 0-2 amperes dischar.ge 
Contact Gap-.015-.025". 
Air Gap:-.012-.017" (contaJCts closed). 

Horn Relay 
Current to close contacts-.25 amperes. 
Contact Gap-.015-.025". 
Air Gap-.012-.017" (contacts' closed). 

LIGHTING: - Switch Model 487-F. Export Models 
487-G (L.H.D.), 486-W (R.H.D.}. Foot Control 
Switch No. 465-R. Foot Control Swi,tch operative 
only with lighting switch lever in extreme right 
(country driving) position, providing asymme
trical passing beam (lower beam from right hand 
lamp which Ug\hts left hand side. of road). Head
light bulbs are new 'pr,e-focused' type. 

Bulb Sizes 
Position Candlepower Mazda No. 

Headlights .............................. 32-32 ........................ 2330-L 
Stop (Backing) ............ 15 ··············-············ 87 
Dome .............................. 6 ............................ 81 
Dash, Tail, Parking.... 3 ............................ 63 

THERMOSTAT RELAY:-Model 411-A. New type cur
rent limit irelay opera,ted by thermostatic arm 
(no winding). A:djustment is sealed and complete 
unit should be replaced if defective. C:0nrtacts 
will remain closed with current of 25 amperes 
but will open in one minute with current of 38 
amperes a,t temperature of 70-80°F. 

HORNS :-Klaxon, Model K-33-C. Makhed set, blend
ed tone. Current draw 12 amperes at 6.0 vo1ts 
ea.ch. Horns operated ·by horn .relay (StIB Relay 
paragraph ,above). 
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BUICK 

SERIES 60, MODELS 34-61, 66S, 66C, 67, 68 68C (1934) 
SERIES 90, MODELS 34-90, 90L, 91, 96S, 96C, 97, 98, 98C (1934) 

DELCO-REMY ELECTRICAL SYSTEM 

SERIAL NUMBER:-First number, 2,706,453. Located on right frame side rail in 
front of front shock absorber. 

ENGINE NUMBER:-Stamped on right side upper crankcase wall above oil filler. 
ENGINE :-Eight cylinder 'in line, valve-in-head type. Cylinders cast enbloc. 

Dimensions:-(tiUJ. Hore, 3 3/:52". Stroirn, 478". uispui.ceinent, L-1~.1 cu. ins. 
(90). Bore, 3 5/16". Stroke, 5". Displacement, 344.8 ,cubic inches. 

Horsepower:-(60). Rated, 30.63. Developed, 100 H.P. at 3200 R.P.M. 
. (90). Rated, 35.12. Developed, 116 H.P. at 3200 R.P.M. 
Compression:-(60), S-td., 5.25-1. Compression pressure, 114 lbs. at 1000 R.P.M. 

or 104 lbs. at 120 R.P.M. (cranking speed). 
(90). Std., 4.95-1. Compression pressure, lOl lbs. at 1000 R.P.M. or 95 lbs. 
at 120 R.P.M. (cranking speed). No optional compression ,ratios. 

Pistons:-Electro-plated cast-iron. Furnished in standai'd oversizes of .001", 
.005", .010", .015", .020", .030". Pistons -cannot be ground and cylinders must 
be rec-onditioned to standard oversize. 
Weight-(60), 26.7 ozs. (stripped), 33.6 ozs. (complete assembly). 
(90), 30.4 ozs. (stripped), 38.4 ozs. (complete assembly). 
Removal-From bottom of engine. Pistons #3 to #8 can be removed on 
side opposite camshaft without removing oounterweights by setting adja
cent counterweights ahead of piston and rotating crankshaf.t as piston is 
withdrawn. Balancer must be removed before pistons #1 and #2 can be 
removed. To remove balancer, take out cotter pins, remove castellated nuts 
and washers on retaining •bolts, slip off balancer halves as crankshaft is 
rotated. Do not r•emove sp1·ing banks and seats. 
Fitting New Pistons-Use feeler stock ½" wide. Pistons should pass through 
cylinders of own weight with .0015" feeler and hold their own weight with 
.00225" feeler. Correct clearance, .00175" (60), .002" (90). 

NOTE:-Piston pin hole in piston is offset 3 164" (60), 3/32" (90). Install 
pistons with offset toward camshaft side of engine. 

Piston Rings :-Four rings per piston, 2 compression, 1 oil control ring abo:ve 
piston pin, 1 oil control ring below pin. Both oil control ring grooves drilled 
radially with ten 1/8 " oil return holes. 
Engine Ring Width Wall Thickness End Gap Side Clearance 

60, 90 ........ Comp. Top ........ 1/8" ................. 140" ................. 010- .015" ................. 0015-.003" 
60, 90 ........ Comp. Lower .... 1/s" ................. 140" ................. 010-.015" ................. 001-.0025" 
60 ............ Oil Cont ............. 5/32" ...... ; ...... 135" ................. 010-.018" ................. 001-.0025" 
90 ............ Oil Cont ............. 5/32" ............. 145" ................. 010-.018" ................. 001-.0025" 

Piston Pins:-Diameter, 13/16" (60), %" (90). Pin is clamped in rod and pin 
bosses in piston are bronze bushed. Use 5½" wrench to tighten pin clamp 
bolt to avoid distorting pin. Clearance in piston bushings, .003-.004". 

Connecting Rod :-(60) Weight, 39.65 ozs. Length, 9¾" (cen,ter-to-center). 
(90) Weight, 49.5 ozs. Length, 11" (center-to-center). 
Big End Bearing-Spun babbitt. Shims provided for adjustment. 
Clearance-.001-.002" (,radial), .005-.008" (total side clearance). 
Adjustment-Shims provided. Do not file rod or bearing caps. 

NOTE:-Connecting rod lower bearings are offset. Assemble rods with 
marks on caps pointing to nearest main bearing. Bolts for bearing oa..ps 
are ground and must not be ,replaced by any other type bolt. 

Crankshaft:-Five main bearing type with bolted-on counterweights. Bal
ancer is mounted on crankshaft cheek between #1 and #2 crankpins. 
Journal Sizes-(60) #1-2 5/16", #2-23/s", #3-2 7/16",#4-2½", #5-2 9/16". 
(90) #1-2 9/16", #2-2%", #3-2 11/16", #4-2¾", #5-2 13/16" 
Bearing Type-Steel-backed babbit lined type dowelled in crankcase and 
bearing cap. Bearing shells are assembled with .000-.002" projection above 
cap and crankcase to insure contact and prevent oil leakage. 
Clearance-.001-.002" (radial), 1/32" (clearance at each end, except #3). 
Adjustment-Shims provided for adjustment. Do not file bearing caps. 
End Thrust-Taken by #3 (center). End clearance, .004-.007" (total). 

Camshaft:-Six bearing type. Camshaft drive, helical gears. Ccrankshaft and 
generator gears, steel. Camshaft gear, Textolite. 
Adjustment-Backlash between gears should be .0005-.0015". When lash ex
ceeds .0015" replace camshaft gear with '+1S' service gear (with teeth .001" 
thicker on pitch circle than standard gear). If the '+1S' gear does not correct 
excessive lash, install complete set of new gears. 
Camshaft Setting (Valve Timing)-Gears are marked. Mesh marked tooth 
opposite marked space on other gear. 
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PAGE 1213 
BUICK 

SERIES 60, MODELS 34-61, 66S, 66C, 67, 68 68C (1934) 
SERIES 90, MODELS 34-90, 90L, 91, 96S, 96C, 97, 98, 98C (1934) 

DELCO-REMY ELECTRICAL SYSTEM 

Valves:- Engine Head Diameter Stem Diameter 
60-Intake ...... 1 9/16" (overall) ....... 3715-.3725" 
60-Exhaust .... 1 7/16" " ....... 3711-.3719" 
90-Intake ........ 1 25/32" ....... 3715-.3725" 
90-Exhaust .... 1 19/32" ....... 3711-.3719" 

Seat Angle-45° (all valves). Lift-.340". 
NOTE:-Exhaust valve stems are copper-plated. 

Stem-to-Guide Clearance-.0015-.0035" (intake), 
.0021-.0039" (exhaust). 
Tappet Clearance (Lash)-.008" hot (all valves). 
Valve Springs-Double springs used. 

Inner Spring- Pressure Length 
Valve Closed ................ 20-25 lbs ......................... l 21/32" 
Valve open .................. 55-61 lbs ......................... l 5/16" 
Outer Spring- P-ressure Length 
Valve Closed ............ 35-40 lbs ......................... 1 15/16" 
Valve Open ................ 96-103 lbs ......................... 1 19/32" 

Valve Timing 
Intake Valves open 4½ 0 BTDC. Ciose 54° ALDC. 
Exhaust Valves open 58° BTDC. Close 30° ALDC. 

NOTE:-Above figures represent 'timing' points 
when valve is .004" off seat with .008" lash. 
To Check Valve Timing-Set up micrometer gauge 
over #2 or #7 exhaust valve so as to measure 
valve movement (gauge rod should -rest on valve 
spring cap). Set tappet clearance at .008". Valve 
should be .180" open when dead center mark for 
pistons #1 and #8 is visible in inspection hole. 

Lu.brication:-Pressure type. Gear type pump mounted 
1n crankcase. 

Oil Pump Gear Clearances-.007-.010" (backlash), 
.0005-.004" (end clearance). 
Oil Pressure-35 pounds. 
Oil Pressure Relief Valve-Not adjustaJble. 

NOTE:-There is also a non-adjustable by-pass 
valve in the oil temperature regulator system. 
Capacity-Dry, 11½ quarls (60), 12½ quarts (90). 
Refill, 8 quarts (60), 9 quarts (90). 
Recommended Oil-Use SAE. #40 (100°F. and 
above), #30 (100°-30°F.), #20 (30°-ooF.), #10 
(0° to -15°F.). 

CARBURETION:-(Fuel System). See Carburetion 
Section for oomplete data on Carburetor, Auto
matic Choke, Fuel Pump, and Gasoline Gauge. 

Carburetor:-(60) Marvel, Model ED-2-S, 1 5/16". 
(90) Marvel, Model ED-3, 1 7/16" dual updraft 
Automatic Choke-Delco-Remy, Type No. 498-C. 

Fuel Pump :-A.C., Type 'F' fuel and vacuum pump. 
Gasoline Gauge:-A.C., electric type. 

IGNITION:-Coil Model 528-H. Ignition current 2½ 
amperes (idMng), 4½ amperes (stopped). · 

Ignition Switch:-Oakes 'Hershey' type co-inciden
tal steering post and igni,tion ·switch lock. 

Distributor Model 663-A. Single breaker 8-lobe cam 
type. No synchronization required. Fitted with 
Vacuum Spark Advance and Octane Selector. 
Breaker Gap-Set at .015". Limits, .0125-.0175". 
Breaker Arm Spring Tension-19-23 ounces. 
Cam Angles (Distributor Degrees) - Closed 31 ° . 
Open 14°. 

Automatic Advance 
Distributor 

Degrees R.P.M. 
Start ................ 250 

7 ............... , .... 400 
15 .................... 1300 

Engine 
Degrees R.P.M. 

3.5 ........................ 500 
14 ........................ 800 
30 ........................ 2600 

Octane Selector-Consists of manual retard (12° 
engine maximum) with operating lever located on 
instrument board. Used .to adjust spark for vari
ous fuel .characteristics. Lever should be placed 
at 'High' end of scale for fuel of 76-78 Octane 
irating and should be moved toward 'Low' end of 
scale only enough to eliminate excessive knock
ing when fuel of lower rating is used. Lever 
must be placed in 'High' position when ignition 
is being checked or set. 
Vacuum Spark Advance-Model 680-H. Vacuum 
uni-t on di:Stributor provides additional spark ad
vance for all speeds above idling exc-ept when 
engine is accelerated or is pulling heavily (,return 
spring will retard spark under these conditions. 

Advance Engine Vacuum 
(Engine Degrees) R.P.M. Ins. of Mercu,ry) 
Start ................................ 700 ................................ 5-7" 
10-12° ............................ 900 ................................ 10-13" 

IGNITION TIMING:- Flywheel De.gs. Piston Travel 
Model 60 ................ 11 ° BTDC .................... 0523" BTDC. 
Model 90 ................ 10° BTDC .................... 0466" BTDC. 
Octane Selector turned to 'High' end of scale. 

Timing (using Timing Light)-Connect timing 
light between distributor terminal and ground. 
Turn Octane Selector lever to 'High' end of scale 
and see that dbstributor is advanced (rear end of 
slot in advance plate should be against stop 
screw). Turn on ignition, turn engine over until 
#3 exhaust v,alve begins to open, stop when 
'ADV/11°' (60) or 'ADV/10° 1 (90) mark on fly
wheel lines up with reference ma.rk on housing 
(inspection hole located on top face of right rear 
m.-otor support), loosen advance arm clamp bolt, 
rotate distributor until indicator bulb just lights, 
:tighten clamp bolt, see that rotor i's directly op
posite #1 terminal in cap, check spark ,plug con
nections (see diagram). 

Timing (using Synchroscope or Neon Light)
See Equipment Section for complete directions. 

Firing Order:-1-6-2-5-8-3-7-4 (see diagram). 
Spark Plugs:-A.C., Type H-9. 18 MM. Metric type. 

Spark Plug Gap-.020-.025". 
Radio Suppressors-Use special elbow type Uni,ted 
Motors #1207820 (with adaptor #1208094 for cen
ter terminal of distr1butor). 

.BATTERY:-(60) Delco, Type 15-GW, 6 volt, 15 plate, 
114 A.H. capacity (20 hour rate). 
Starting Capacity-137 amperes for 20 minutes. 
(90) Delco, Type 17-DW, 6 volt, 17 plate, 130 A.H. 

capacity (20 hour rate). 
Starting Capacity-156 amperes for 20 minutes. 
Grounded Terminal-Negative (-) terminal. 
Location-Under right front seat. 

STARTER:-Model 727-F. Armature No. 820158. 
Rotation-Counter-clockwise (commutator end). 
Brush Spring Tension-24-28 ounces each. 
Operating-380 amperes-4.2 volts-625 R.P.M. 

Performance Data 
Torque R.P.M. Volts Amperes 

0 lb. it ........... 5500 ........................ 5.0 ........................ 65 
16 " ........ Lock ........................ 3.0 ........................ 600 

Starting Switch:-Solenoid No. 1512. Vac·uum Switch 
No. 1587. Starter pinion shift operated by solen
oid on starter field frame. Controlled by vacuum 

switch -operated by foot accelerator pedal or hand 
:throttle (see Equipment Section for complete data). 

GENERATOR:-Model 956-H. Armature No. 1845920. 
Third brush control ,type with thermostat. Ther
mostat contacts open at 200°F. cutting resistance 
in field circuit and reduc-ing output approxi
mately 40%. Thermostat i:S not adjustable. 
Charging Rate Adjustment-Slotted adjustment 
lever located on commutator end plate directly 
<below distributor cup. Loosen clamp screw on 
lever one turn, move lever down (clockwise) to 
increase, or up (counter-clockwise) to decrease, 
charging rate, tighten clamp screw. 
Standard Setting-20 amperes (,cold), 8.5 volts, 
25 M.P.H. 

Performance Data 
Amperes Volts R.P.M. 

Cold ............ 19-22 ................ 8.3-8.7................ 2000 
Hot .............. 11-14 ................ 7.5-7.9 ................ 2200-2600 
Rotation-Counter-clockwise (commutator end). 
Shunt Field Current-2.1-2.5 amperes at 6.0 volts. 
Brush Spring Tension-20-26 ounces. 
Mounting-Flange mounted on right il'ear face of 
timing gear case. 

SPECIAL GENERATORS :-Models 929-B, 965-L. These 
generators are special equipment. See Equipment 
Section for complete data. 

CUTOUT RELAY:-Model 264-H (before Engine No. 
2886415 (60), 2886638 (90), 264-K (after Engine No. 
2886415 (60), 2886438 (90). Mounted on generator 
field frame. Type 264-K has special ground con
tacts mounted above armature for starter solenoid 
relay control (see iHustration). Horn relay is in
corporated in relay c-ase. 

Cuts in Cut-out Relay Cuts out 
6.7-7.5 volts (8-10 M.P.H.). 0-2 amperes discharge 
Contact Gap :-.015-.025 11

• 

Air Gap :-.012-.017" (contacts .closed). 
Horn Relay 

Current to close contacts-.25 amperes. 
Contact Gap-.015-.025". 
Air Gap-.0-12-.017" (eontacts closed). 

LiGHTING: -Switch Model 487-F. Export Models 
487-G (L.H.D.), 486-W (R.H.D.). Foot Control 
Switch No. 465-R. Foot Control Switch operative 
,only with lighting switch lever in extreme right 
(country driving) position, providing asymme
trical pa-ssing beam (lower beam from right hand 
lamp which lights left hand side of road). Head
lighrt bulbs are new 'pre-focused' type. 

Bulb Sizes 
Position Candlepower Mazda No. 

Headlights .............................. 32-32 ........................ 2330-L 
Stop (Backing) .......... 15 ............................ 87 
Dome .............................. 6 ............................ 81 
Dash, Tail, Parking.... 3 ............................ 63 

THERMOSTAT RELAY:-Model 411-A. New type ,cur
l'ent limit !l'elay operated by thermostatic arm 
(no winding). Adjustment is sealed and complete 
unit should be replaced if defective. Contacts 
will remain closed with current of 25 amperes 
but will open in one minute with current of 38 
-amperes at temperature of 70-80°F. 

HORNS:-Klaxon, Model K-33-C. Matched set, blend
ed tone. Horns operated by horn relay (see Relay 
.paragraph above). 
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CADILLAC 

V-8 MODEL 3SS-D, SERIES 10, 20, 30 (1934) 
DELCO-REMY SYSTEM 

SERIAL NUMBER:-Same as engine number. 
ENGINE NUMBER:--Stamped on right hand side of crankcase near water inlet. 

First number this series-3,100,001. 
ENGINE:-Eight cylinder, 90° 'V', 'L' head type. 

Dimensions-BOQ'e, 33/a". Stroke, 4 15/16". Displacement, 353 cu. ins. 
Horsepower-Rated, 36.45. Developed, 130 H.P. at 3400 R.P.M. (Std. Comp.). 
Comp,·ession-Std., 6.25-1. Compress10n pressure, 143 lbs. at 1000 R.P.M. or 
157 lbs. at 2800 R.P.M. Optional compression ratio, 5.75-1. 

NOTE:-Cylinder heads are ·stamped with actual compression ratio at a 
point directly ,above the front spark plug. These marks ;replace previous 
marking 'H.H.C.' (std. head) and 'H.C.' optional lower compression head). 

Pistons:-LynLte, Lo-Ex aluminum alloy, 'T' slot, cam ground type with special 
'Alumilite' finish (spec-ial hard oxidei deposited on bearing surface of piston). 
Piston clearance -across pin bosses is .0065" greater ithan at ;right angles to 
bosses. Pistons cannot be .ground and cylinders should be reconditioned to 
take standard oversize pistons (.005", .015", .030"). 
Piston Weight (complete assembly), 20.880 ounces. 
Piston Weight (without rings, pin, or locking screw), 15.008 ounces. 
Clearance-Top, .019". Bottom, .0023". 
Removal-Piston and rod assembly removed at bottom of engine. 
Fitting New Pistons-Do not use feelers to chee~ piston clearance. Cheek 
piston size with micrometer gauge at point just below and :to the left of 'T' 
slot junction midway between piston holes. Piston; must be at 70°F. Check 
cy1inder bore with micrometer, finish bore to size, giving correct clearance. 

NOTE:-Install pistons with slot to left as viewed from driver's seat. 
Piston Rings-Three compression rings, one oil ring per piston. Oil ri,ng groove 

in piston drilled radially. 
Ring Width Gap Wall Thickness Groove Depth 

Comp. (all) ............... 0930-.0935* ............. 007-.012' ............. 145" ............. 158" min. 
Oil ............................... 1860-.1865" ............. 007-.015" ............. 145" ............. 154" min. 

NOTE:-Compression rings in #2 and 3 xing grooves a.re notched or 
stepped. Install these rings with notch or step downward. 

Wrist Pin-Length, 3 1/32". Diameter, .8742-.8744". Pin 1s locked in piston by 
locking screw. Heat pistons in hot water to ~move or install pins. 
Clearance (Piston)-Locking screw end, .0004" press fit or hand push fit 
with piston heaited to 200-210°F. Free end, .0000" clearance or -hand push 
fit with piston at room temperatur~ (70°F.). 

Connecting Rod:-Weight, 32.848 ounces. ,Leng.th, 10½". Material, #4140 steel. 
Big End Bearing-Spun babbitt bearing. No shims used. 
Clearance-.0015" (radial). .003-.006" (endplay). 
Adjustment-None (no shims). Do not file be.a,ring -caps. Replace rods. 

Crankshaft:-Three main bearing type w1th four counterweights. 
Journal Size-2%H diameter (all). 
Bearing Type~eparate babbitt lined-bronze -backed type. 
Clearance-.0015" (r.ad-ial). 
Adjustment-None (no -shims). Do not file ,bearing caps. Replace bea;rings. 
End Thrust-Taken by #3 (<rear) ,bearing. End clearance, .001-.005". 

Camshaft:-Chain driven (.two-sprocket non-.adjusta;ble type). 
Chain-Morse #766. Length, 54 links or 27". Pitch, .500". 
Camshaft Setting-Ali2'0 'O' marks on sprockets with straightedge across 
shaft centers. Mesh chain. 

Valves:- Head Diameter Stem Dlamet,er Length Seat Angle Lift 
Intake ................ 1.660-1.666" ................ %" ............ 6 l 7/32" ................ 30o ................ 23/64" 
Exhaust .............. 1.634-1.640" ................ 3/s" ............ 6½" ................ 450 ............... .23/64" 
Stem-to-Guide Clearance-Intake, .0025". Exhaust, .0025~. 
Tappet Clearance-Intake, .006". Exhaust, .004" (operating at 35 M.P.H.). 
Valve Springs- Spring Pressure Outer Spring Lgth. Inner Spring Lgth. 
Valve closed .................... 70 lbs ............................. 1.922" ............................ l.751" 
Valve open ........................ 185 lbs ............................. 1.566" ............................ l.395" 

Valve Timing 
Intake Valves Open-6° BTDC. Close-42° ALDC. 
Exhaust Valv-es Open-38° BLDC. Olose-2° ATDC. 

NOTE:-Tappet clearance for timing purposes (engine cold) should be 
.006" (intake) and .010" (exhaust). 
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Lubrication:-Pressure type. Gear type oil pump 
located in orankcase. 
Oil Pressure-30 lbs. at 60 M.P.H. 
Pressure Relief Valve-Operates at 11 lbs. or 10 
M.P.H. Not adjustable. 
Capacity and Oil-8 quarts. Summer, SAE. #30 
(moderate driving) or SAE. #40-50 (high speed 
dJ:iving). Winter, SAE. #20-W (temperatures 
down to 0°F.), SAE. #1-0-W (.temperatuQ"es down 
to -15°F.) for moderate driving. 

CARBURETION:-(Fuel System). See Carburetion 
Section for complete data on Carburetor, Auto
matic Choke, Fuel Pump, and Gasoline Gauge. 

Carburetor:-Detroi.t Lubricator, Type X-8244 2" 
<upd-raft -type (see Carburetor Section). 
Air Cleaner. Oil-wetted type. Clean and re-oil at 
2000-6000 mile intervals (cleaner unit under cap 
at top of silencer-cleaner unit). 
Choke Control-Detroit semi-automatic ,type. 

Fuel Pump :-A.C., Ty,pe D mechanical pump. 
Gasoline Gauge :-A.C. Electric type. 

IGNITION:-Coil Type 539-D. Lock coil type mounted 
on back of instrument board. 
Ignition CurreQt. 2.2 amperes (idling), 4.4 amperes 
(engine stoppetl). 
Ignition Switch. Assembled as part of coil. 

Distributor:-Type 661-V. Single breaker, 8 lobe 
cam type. No synchronization is requi-red. Reg
ular 45° firing intervals (90° 'V' type engine). 
Breaker Gap-Set at .020". Limits, .018-.024". 
Breaker Arm Spring Teusion-17-21 ounces. 
Manual Advance. 20° (engine) adjustment at 
distributor only. 
Cam Angles (Distributor Degrees) - Closed 31 °. 
Open 14°. 

Automatic Advance 
Degrees Distributor R.P.M. 

Start ........................................................................ 500 
12 ........................................................................ 1200 

Degrees Engine R.P.M. 
1.5 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• .. ··········1000 24 ...................................................................... 2400 

Mounting-Tw.o cap ,screw :flange mounting at 
front of engine (between banks). 

IGNITION TIMING:- Flywheel Degs. Piston POiSition 
All engines ...................... 4° BTDC ............ 0075" BTDC. 
To Set: Loosen hold-down screw in pointer a-rm 
on distributor, center pointer on quadrant scale, 
tighten hold-down screw. Take off :flywheel in
spection cover (top-right hand side). Turn en
gine over with No. 1 piston (right hand block) on 
compression, stop when 'IG/A-1' mark on flywheel 
befor,e TDC. mark 'C¼' lines up with indicator 
on housing, loosen advance arm clamp bolt, rotate 
distributor until contacts begin to open, tighten 
clamp bolt. See diagram for spark plug cable 
connections. 
Synchronization-Not required . 

Firing Order:-1-2-7-8-4-5-·6-3. See diagram. 
Spark Plugs:-A.C., Type G-7. 18 MM. Metric type. 

Spark Plug Gaps-.025-.027". 
BATTERY:-Delco, Type 17-DW, 6 volt, 17 plate, 130 

A.H. capacity (20 hour rate). 
Starting Capacity-156 amperes for 20 minutes. 

CADILLAC 
V-8 MODEL 355-D, SERIES 10, 20, 30 (1934) 

DELCO-REMY SYSTEM 

Grounded Terminal-Positive (+) terminal. 
Location-Under ,right hand front seat or right 
front fender (when mounted under fender, bat
tery is accessible by lifting engine hood). 
Dimensions-Width, 7". Length, 11¾", Height, 
9%". 

STARTER:-Model 728-U, 728-V (RHD.). Armature No. 
818134. Four pole mechanical shift (solenoid) 
type. 
Rotation - Counter-clockwise (armature shaft) 
-commu:tatoJ: end and also drive end (d,rive gear). 
Brush Spring Tension-24-28 ounces. 

Performance Data 
Torque R.P.M. Volts Amperes 

0 lb .. ft ................. 2500 ................ 5.0 ................ 70 
28 " .............. Lock ................ 3.0 ................ 600 

Starting Switch :-Solenoid switch, Type 1519,1521 
(RHD.). Pushbutton switch 1319. Solenoid (start
ing switch and gear shif.t) mounted on starter 
field f.rame. Ci['cuit controlled by pushbutton 
,switch. Operative only with ignition 'on'. See 
Equipment Section 'Starter Controls'. 

Starter Mounting:-Three screw :flange mounting 
. at right of transmission (on rear face of flywheel 
housing). Shift solenoid -mounted on starter. 

GENERATOR:-Model 933-B. Armature No. 1854458. 
Current regulated, two-brush -shunt wound ,type. 
Lamp load capacity, 11 amperes. 
Adjustment---.see Control Unit paragraph and 
'Generator Regulation' in Equipment Section. 
Generator is two-brush type-no third brush is 
used. Lamp load must not exceed 11 amperes. 
Charging Rate-Constant rate at all speeds above 
1200 R.P.M. or 20 M.P.H. 

Performance Data 
Amperes Amperes 

Lamps Off Lamps On Volts R.P.M. 
Cold .......... 13-16 ............ 20.5 ............ 7.7-8.l ............ 1200 
Hot .......... 9-11....: ....... 15.5 ............ 7.3-7.55 ............ 1200 
Rotation-Counter-clockwise at commutator end. 
Shunt Field Current-1.6-1.9 amperes at 6 volts. 
Brush Spring Tension-22-26 ounces. 
Field Fuse-6 ampere capacity (in control unit). 

Generator Mounting:-Three bolt flange mounting 
on right side. Drop mud pan and remove gener
atoc f.rom undernea,th car. Do not disturb pivot 
cap sc-rew on front of chain case (used only for 
chain adjustment). 
Chain Adjustment. Loosen generator mounting 
bolts and pivot screw, loosen second pivot screw 
on front of chain case, pull generator away from 
engine until tight, slack off 1/s", tighten mount
ing -bolts and pivot screws. 

CONTROL UNIT:-Delco-Remy Type 5541. Consists 
of cut-out relay, current regulator unit, field fuse, 
field resistance, thermostat relay. See Equipment 
Section 'Generator Regulation' for complete data. 
Adjustment-Increase current regulator armature 
spring tension to increase generator output, de
crease spring tension to decrease output. 
Setting-14-16 amperes (eold-lamps off), 19-21 
amperes (cold-lamps ori). Above 'lamps on' fig
ure correct with 11 ampere lamp load. 

Cut-out Relay 
Cuts in-6.75 volts. 

PACE 1215 

Cuts out-2.5 ampere discha-rge (maximum) at 
6.3 volts. 
Relay Contact Gap-.015-.025". 
AirGap-.012-. 017" (contacts -closed). 

Current Regulator 
Regulator Contact Gap-.015-.040". 
Air Gap-.055-.075" between armature and center 

of core (armature down until fibre 
bumper just .touehes core). 
.006-.-008" between .fibre bumper -and 
stop (armature up). 

LIGHTING:-Series 10, 20-Switch Model 487-J, 487-G 
(RHD.). Series 30-Switch Model 487-H,487-K 
(Export). Foot Control Switch Model 465-Z. Foot 

1Control switch used to control assymetric pass
ing beam (obtained by depressing beam f.rom 
left hand headlight only). Operative with light 
switch in '-Country' or driving pos!ition. Head
lights are aimed straight forward. 
Headlight Indicators-Illuminated dial on irustru
ment board indicates position of light switch 
lever a,s follows: 

Pass-AssymetQ"ic passing beam (see above). 
City-Lower beam-upper filaments. 
Drive-Upper •beam-lower filaments. 

Headlight Type-New prefocused type bulb with 
flange base. Not interchangeable with other type 
bulbs. No focusing operation required. Head
lights are aimed straight forward (with lenses 
removed). Lenses are marked 'Right' and 'Left' 
and are not interchangeable. 

Bulb Specifications 
Lamps Candlepower Mazda No. 

Headlights (new Pre-focused type) 32-32 ........ 2330-L 
Rear Signal (Stop) lights ................ 15 87 
Rear (tail), Map, Parking, 

Instrument ........................................ 3 ........ 63 
Dome, Quarter, Deck, Tonneau........ 6 ........ 81 
Headlight Indi<:ators .......................... .... ........ 40 

HEADLIGHT THERMOSTAT RELAY: -Thermostatic 
arm type ,current limit relay (no winding) in 
Control Unit case. Pr-0te<:ts headlamp ci-rcuits. 
Contacts open with lamp load ,of 20 ampe.res at 
temperature of 210°F. 

THERMOSTAT RELAY:-Model 411-A. New type cur
rent limit relay operated by thermostatie -arm 
(no winding). Adjustment is sealed and ,complete 
unit should be replaced if found to be defective. 
Oontacts will remain closed with 25 ampere cur
,rent load but will open in one minute with load 
of 38 amperes a.t temperature of 70-80°F. 

HORNS:-Klaxon, Model K-33B, Type 1855 (low note), 
Type 1856 (high note). Matched set, blended 
,tone, vibrator type. Horns operated ,by horn 
relay. Horn current, 24-28 amperes. 

Horn Relay Model 266-T:-Horn relay ·requires .25 
amperes to close c-onta-cts. Current draw, .8 amps. 
Contact Gap-.015-.025". 
Air Gap-.012-.017" (contac.ts closed). 

FUSES:-Generator field-6 •ampere capacity (in con
•trol unit). 
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SERIAL NUMBER:-Same as engine number. First number, 4,100,001. 
ENGINE NUMBER:-Stamped on generator drive chain housing at right of 

engine and on .top surf.ace inner frame sidebar in back .of radiator on right 
hand side. 

ENGINE:-Twelve cylinder, 45° 'V', 'I' or overhead valve type. Cylinder blocks 
for each bank cast enbloc and separate f.rom .crankcase. 
Dimensions-Bore, 31/s". Stroke, 4'. Displa,cement, 368 cu. ins. 
Horsepower-Rated, 46.9. Developed, 150 H.P. at 3600 R.P.M. 
Compression-Std., 6.0-1. compression pressure, 160 lbs. at 3000 R.P.M. or 
145 lbs. at 1000 R.P.M. Optional compressi,on r•atio, 5.65-1. 

NOTE:-Cylinder heads are stamped with actual compression ratio on the 
end of the cylinder head. These marks a.-eplace previous. markings 'H.H.C.' 
(standard head) and 'H.C.' (optional lowe·r compression head). Compression 
ratio can be altered by changing cylinder head gaskets. 

Pistons:-Lynite, Lo-Ex aluminum alloy, 'T' slot, cam ground type with special 
'Alumilite' finish (special hard oxide deposited on bearing surface of piston). 
Piston clearance across pin bosses is .0065" greater than at .right angles to 
bosses. Pistons cannot be ground and cylinders should be reconditioned to 
take standard oversize piston (.005", .015", .030"). 
Weight-12.048 ozs. (without rings, pin, or locking screw). 
Removal-Piston and rod assembly removed through bottom of engine. 
Clearance-T-0p, .019". Skirt, .0020" (see Fitting New Pistons). 
Fitting New Pistons--Do not use feelers to check piston clearance. Check 
piston size with micrometer gauge at point just below and to left of 'T' 
slot iunction at point midway between piston pin holes (piston must be at 
70°F'.). Use micrometer gauge to check cylinder bore and finish bore to 
size, giving correct clearance. 

NOTE:-Insta-11 pistons with slot to left as viewed from driver's seat. 
Piston Rings:-Four rings per pis-ton, all above piston pin, #1---compression 

ring, #2 and 3-notched or stepped compression •rings, #4-.slotted oil con
trol ring. Lower ring groove drilled radially with oil drail:11 holes. 

Ring Width End Gap Wall 'Ilhickness Groove Depth 
Comp. (all) ....... 0930-.0935" ......... 007-.012" ............. 135" ................... 150" (min.) 
Oil Cont. . ............ 1545-.1550" ......... 007-.015" ............. 135" ................... 144" (min.) 

Piston Pins:-Diameter, .8742-.8744". Length, 2.810-2.815". Pin is locked in 
piston by locking screw. Heat pistons in hot water to remove or install pins. 
Clearance (Piston)-Locking screw end, .0004" press fit or hand push flt with 
piston heated to 200-210°F. Free end, .0000'' clearance or hand push fit with 
piston at room temperature (70°F.). 

NOTE :-Install pins with piston heated. Lubricate pins with oil befor.e 
inserting in piston pin bosses. 

Connecting Rod:-Weight, 31.806 ozs. Length, 9¼" (center-to-center). 
Big End Bearing---8pun ·babbitt type. No shims used. 
Clearance-.0015" (radial), .004-.007" (sideplay). 
Adjustment-None (no shims). Do not file bearing ,caps. Replace •rods. 

Crankshaft:-Four main bearing type with integral counterwei.ghts . 
.Journal Sizes--2%" diameter (all bearings). 
Bearing Type-Removable steel-backed, babbitt-lined type. No shims. 
Clearance-.001" (radial). 
Adjustment-None (no shims). Do not file bearing caps. Replace bearings. 
End Thrust-Taken by #3 main be-aring. Endplay, .001-.005". 

Camshaft:-Drive, .Duplex chain with automatic idler sprocket take-up. 
Chain-Morse #766 Duplex. Width, 1½". Length, 41¼" or 110 linlts. 
Pitch-.375". See Equipment Section for data on Automatic idler sprocket. 
Camshaft Setting-Sprockets are marked. Mesh chain with sprockets turned 
so that 'O' marks are adjacent and in line wit1- •a straightedge across the 
shaft centers. 

Valves:- Head Diameter Stem Diameter Length Seat Angle Lift 
Intake ............ 1.509-1.515" .................. 11/32" .................. 6 9/64" ............ 45° ............ 11/32" 
Exhaust ............ 1.384-1.39" .................. 111·32" .................. 6 9/64" ............ 45° ............ 11/32" 
Stem-to-Guide Clearance-.0015" (intake), .0025" (exhaust). 
Tappet Clearance-None in service. Automatic valve tappet take-up used. 
Valve Springs-Double springs used on all valves. 

Spring Pressure Length 
Valve Closed .............................. 69½ lbs ............................ 1.922" (outer), 1.751" (inner) 
Valve Open ................................ 167 lbs .............................. 1.578" (outer), 1.407" (inner) 

• 

• 



• 

Valve Timing 
Intake Valves Open-At TDC. Close-44° ALDC. 
Exhaust Valves Open-39° BLDC. Close 5° ATDC. 

NOTE :-Automatic valve tappet take-up should 
not requLre attention in service but must be reset 
to initial clearance of .030" when repla<:ing or 
grinding valves. See data on Cadillac V-16. 

Lubrication-Pressure type. Gear type oil pump 
mounted in crankcase on rear main bearing cap. 
Normal Oil Pressure-30 lbs. at 60 M.P.H. 
Oil Pressure Relief Valve-Operates at 14 lbs. Not 
adjustable. Located under plug on front face of 
chain case cover. 
Capacity and Oil-9 qts. Use SAE. #40 or 50 
(summer), #20 (winter). 

CARBURETION: - (Fuel System). See Carburetion 
Section for complete data on Carburetor, Auto
·matic Choke, Fuel Pump, and Gasoline Gauge. 

Carburetor:-Detroit, Model 51, l½" expanding vane 
or air valve, updraft type. One carburetor used 
for each cylinder bank with interconnected throt
tles. Carburetor throttles must be synchronized. 
Automatic Choke-Detroit semi-automatic type. 

Fuel Pump :-A.C., Type D. 
Gasoline Gauge:-A.C., Electric type. 

IGNITION:-Coil Model 553-E. Two coil unit assem
•bled with ignition switch. 
Ignition Switch-Model 431-E. Connected to coil 
unit by a,rmored cable. 

Distributor Model 667-C. Double breaker 6 lobe 
cam, full automatic advance type. Contacts open 
alternately at 37½ 0 and 22½ 0 intervals corre
sponding ,to 75° ,and 45° firing intervals' of en
gine (unequal firing intervals caused •by 45° in
cluded angle between cylinder banks). Contacts 
must be synchronized (see Timing). 
Breaker Gap-Set gap at .020". Limits, .018-.024". 
Breaker Arm Spring Tension-19-23 ounces. 
Cam Angles (Distributor Degrees) - Closed 36°. 
Open 24°. Each set operates independently. 

Automatic Advance 
Distributor Engine 

Deg,rees R.PM. Degrees R.P.M. 
Start ...................... 300 2........................ 600 
li ........... ~ ........... 800 24 ........................ 1600 
1 ........................ 1100 32 ........................ 2200 
19 ........................ 1400 38 ........................ 2800 

IGNITION TIMING:- Flywheel Degs. Piston Position 
All engines ...................... 4° BTDC .......... 0058" BTDC. 
Timing (Stationary Contacts)-Loosen hold-down 
screw in advance arm, center distributor pointer 
-0n quadrant scale by rotating distributor, tighten 
hold-down screw, take off cover plate -0ver in
speotion plate in flywheel housing. With # 1 pis
ton on compression, crank engine by jacking up 
one rear wheel, placing car in gear and turning 
wheel, stop with piston 4° before top dead center 
when flywheel mark 'IG/ A' lines up w1th indicatoc 
on housing (the IG/A mark does not have any 
identifying symbol and care must be taken to 
use the right mark, which is 4° before flywheel 
mark 'C/1-11'). Loosen taper lock screw in center 
of breaker cam, carefully locate cam so that sta
<tionary contacts (mounted directly on breaker 
pJ.ate) a.re beginning to open, tighten lock screw 
check rotor position and spark plug connections 
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(see diagram). Then synchronize movable con
tacts as directed below. 
Synchronization (Movable Contacts)-first meth
od:-Turn engine over 75° or slightly less than 
¼ revolution to firing position of piston #4, stop 
when flywheel mark 'IG/A', whi-ch is 4° •before 
top dead center mark 'C/4-10' lines up with indi
caitor on housing, loosen lock screws on movable 
sub-plate (carrying second set of contacts), turn 
eccentric adjusting screw until contacts begin to 
open, tighten locking screws. 
Synchronization-second method:-Use synchro
nizing tool, Cadillac P.art No. 109224. This tool 
developed fo,r use on V-16 but has special marks 
for use on V-12 distributor with unequal firing 
intervals. Install tool, adjust so that stationary 
conta.ots begin to open when pointer is on farth
est indicating point on quadrant 'RH', turn en
gine over or rotate distributor shaft until pointer 
is directly opposite '12 L.H.' mark on quadrant, 
loosen lock screws on movable sub-plate, turn 
eccentric adjusting screw until contacts begin to 
open, tighten locking screws. 

Firing Order:-1-4-9-8-5-2-11-10-3-6-7-12 (see dia
gram). 

Spark Plugs:-A.C., Type G-7. 18 MM. Metric type. 
Spark Plug Gaps--.026". Limits, .025-.027". 

BATTERY:-Delco, Type 21-DW, 6 volt, 21 plate, 164 
A.H. capacity (20 hour rate). 
Starting Capacity-195 amperes for 20 minutes. 
Grounded Terminal-Positive <+) terminal. 
Location-In compartment under right front fen
der, accessible by lifting engine hood. 

STARTER:-Model 580. Armature No. 1837058. Six 
pole type with reduction gears and overrunning 
clutch. Starter drive is solenoid operated pinion 
shiflt type. 
Rotation-Counter-clockwise (armature shaft) at 
commutator end. 
Brush Spring Tension-36-40 ounces ea.ch. 

Performance Data 
Torque R.P.M. Volts Amperes 

0 ft. lbs ............... 2200 .................... 5.7 .................... 70 
35 " ............ Lock .................... 3.0 .................... 600 

Starting Switch:--Solenoid Swi,tch Model 1515. Push
button Switch Model 1379. Starter pinion shift 
operated by solenoid switch. Solenoid circuit con
trolled by solenoid relay and pushbutton switch 
on instrument panel. See Equipment Section 

Mounting:-Flange mounited on rear face of fly
wheel housing at right of transmission. To re
move, take out 3 flange mounting cap screws. 

GENERATOR:-Model 933-C. Armature No. 1854458. 
Current regulated, two-brush shunt wound .type. 
Lamp load capacilty limited to 11 amperes. 
Adjustment-See Control Unit paragraph and 
Equipment Section for complete data. Generator 
is two-brush type-no third brush used. 
·Charging Rate-Constant at all speeds above 1200 
R.P.M. or 16 M.P.H . 

Performance Data 
Amperes Amperes 
Lamps off Lamps on Volts R.P.M. 

Cold .... 13-16 ................ 19-22 ................ 7.7-8.l ........ 1200 
Hot ...... 9-11... ............. 15.5 ................ 7.3-7.55 ...... 1200 
Rotation-Counter-clockwise at commutator end. 
Shunt Field Current--1.6-1.9 amperes at 6.0 volts. 
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Brush Spring Tension-22-26 ounces each. 
Field Fuse-6 ampere capacity (in control unit). 

Mounting:-Flange mounted on rear face of timing 
chain case at right of engine. To remove, dis
connect water pump drive coupling, take out 
flange mounting screws. Chain adjustment auto-

. matic, requires no attention during life of chain. 
CONTROL UNIT :-Model 5541. Consists of Cut-out 

Relay, Current Regulator uni-t, field fuse, field 
resistance, thermostat relay in case on generator 
field frame. See Equipment Section for complete 
data on this unit. 

Cut-out Relay 
Cuts in-6.75-7.25 volts. 
Cuts out--2.5 ampere discharge (max)., 6.3 volts. 
Relay Contact Gap-.015-.025". 
Air Gap-.012-.017" (contacts closed). 

Current Regulator 
Adjustment-Operate generator at 2500 R.P.M., 
adjust current regulator armature spring tension 
to secure output below (increase spring tension 
to increase generator output, decrease spring ,ten
sion to decrease output). 
Setting-13-16 amperes (cold-lamps off), 19-22 
amperes ( cold-11 ampere lamp load). 
Regulator Contact Gap-.015-.040". 
Air Gap-.055-.075" between armature and center 

of core (armature down untn fibre 
bumper just touches core). 
.006-.008" between fibre bumper artd 
stop (armature up). 

LIGHTING: -Switch Model 487-H, 487-K (RHD.). 
Foot Control Switch Model 465-Z. Foot control 
switch used to control assymetri-c passing beam 
(obtained by depressing beam from left hand 
headlight only). Operative with light switoh in 
'Country' or Driving positi-on. 
Headlight Indicator-Illuminated dial on instru
ment board indicates position of ligbting switch 
Jever as follows: 

Pass--Assymetric passing beam (see above). 
City-Lower beam-upper filaments. 
Drive-Upper beam-lower filaments. 

Bulb Specifications 
Lamps Candlepower Mazda No. 

Headlights .................................... 32-32 .................. 2330-L 
Rear Signal (Stop) .................. 15 .................. 87 
Tail, Map, Parking, Instrument 3 .................. 63 
Dome, Quarter, Deck, Tonneau 6 .................. 81 
Indioator Lights .......................... .... .................. 40 

THERMOSTAT RELAY:-Model 411-A. New type cur
rent limit relay operated by thermostatic arm 
(no winding). Adjustment is sealed and complete 
unit should be replaced if found to be defective. 

HEADLIGHT THERMOSTAT RELAY:-Thermostatic 
arm type current limit relay (no winding) in con
trol unit. Protects headlamp circuits. contacts 
open with lamp load of 20 amperes at temper
ature of 210°F. 

HORNS:-Klaxon, Model K-33B, Type 1855 (low note), 
TYPe 1856 (high note), matched set, blended tone, 
vibrator type. Horns operated by horn relay. 

Horn Relay Model 266-T:-Horn relay requires .25 
amperes to close contacts. Current draw, .8 am

. peres. 
Contact Gap-.015-.025". 
Air Gap-.012-.017" (conta-cts closed). 

FUSES :-Generator field-6 ampere capacity. 



PAGE 1218 

CADILLAC 
V-16 MODEL 452-D (1934) 

DELCO-REMY ELECTRICAL SYSTEM 

SERIAL NUMBER:---aame a,s engine number. Firrst number this series, 5,100,001. 
ENGINE NUMBER:-Stamped on generator drive chain housing at right of 

engine and on ,top surface inner frame sidebar in back of radiator on right 
hand side. 

ENGINE:-Sixteen cylinder, 45° 'V', 'I' or overhead valve type. Cylinder blocks 
for each bank cast enbloc and sepa.rate from crankcase. 
Dimensions-Bore, 3". Stroke, 4". Displacement, 452 cubic inches. 
Horsepower-Rated, 57.7. Developed, 185 H.P. at 3800 R.P.M. 
Compression-Std. 6.0-1. Compression pressure, 171 lbs. at 3200 R.P.M. or 156 
lbs. at 1000 R.P.M. Optional compression ratio, 5.65-1. 

NOTE:-Cylinder heads a,re stamped with actual compression ratio on the 
end of the head. These marks replace previous markings 'H.H.C.' (standard 
head) and 'H.C.' (optional lower compression head). Compression ["atio can 
be altered by changing cylinder head gaskets. 

Pistons:-Lynite, Lo-Ex aluminum alloy, 'T' slot, c-am g,round type with special 
'Alumilite' finish (special hard oxide deposited on bearing surface of pis
ton). Piston ,clearance aoross pin bosses is .0065" greater than at right 
angles to bosses. Pistons cannot be ground and cylinders should •be recon
ditioned to take standard oversize piston (.005", .015", .030"). 
Removal-Piston and rod assembly removed from bottom of engine. 
Clearance-Top, .018". Skf.rt, .0018" (see Fitting New Pistons). 
Fitting New Pistons-Do not use feelers to check piston clearance. Check 
piston size with micrometer gauge at point just below and to left of 'T' slot 
junction at point midway between piston pin holes (piston must be at 
70°F.). Use micr.ometer gauge to check cylinder bor,e and finish bore to 
size giving correct clearance. 

NOTE:-Install pistons with slot to left as viewed from driver's seat. 
Piston Rings:-Four rings per piston, all above piston pin, #1---eompression 

ring, #2 and 3-notched or stepped compr,ession rings, #4-slotted oil con
trol ring. Lower ring groove drilled radially with oil drain holes. . 

Ring Width End Gap Wall 'Ilhickness Groove Depth 
Comp. (all) ....... 0930"-.0935" ......... 007-.012" ............. 130" ................... 142" (min.) 
Oil Cont. . ............ 1545-.1550" ......... 007-.015" ............. 135" ..... - ............ 139" (min.) 

NOTE:-Install notched compression rings with notch or step downwa,rd. 
Piston Pin:-Diameter, .8742-.8744". Length, 2.810-2.815". Pin is locked in pis

ton by locking screw. Heat pistons in hot water to remove or install pins. 
·Clea1·ance (Piston)-Locking screw end, .0004" press fit or hand push fit 
with piston heated to 200-210°F. Free end, 0000" clearance or hand push 
fit with piston at room temperature (70°F.). 

NOTE:-Install pins with piston heated. Lubricate pins with oil before 
inserting in piston pin bosses. 

Connecting Rod:-Weight, 31.808 ozs. Length, 9¼" (center-to-center). 
Big End Bearing-Poured babbitt type. No shi.ms used. 
Clearance-.0015" (radial), .004-.007" (sideplay). 
Adjustment-None (no shims). Do not file bearing caps.- Replace rods. 

Crankshaft:-Five main; bea,ring type with integral counterweights. 
Journal Sizes-2%" diameter (all bearings). 
Bearing Type-Rem-0vable steel-backed, babbitt-lined type. No shims. 
Clearance-.002-.004" (,radial). 
Adjustment-None (no shims). Do not file bearing caps. Replace bearings. 
End Thrust-Taken by #3 (center) main bea,ring. Endpl-ay, .001-.005". 

Camshaft:-Drive-Dup1ex chain with automatic idler sprocket take-up. 
Chain-Morse #766 Duplex. Width, 1½". Length, 4¼" or 110 links. 
Pitch-.375". See Equipment Section for data on Automatic Idler sprocket. 
Camshaft Setting-Sprockets a·re marked. Mesh chain with sprockets turned 
so that '0' marks are adjacent and in line with a straightedge across the 
shaft centers. 

Valves:- Head Diameter Stem Diameter Length Seat Angle Lift 
Intake ............ 1.509-1.515" .................. 11/32" .................. 6 9/64" ............ 450 ............ 11/32" 
Exhaust .......... 1.384-1.390" .................. ll/32" .................. 6 9/64" ........... .45° ............ 11/32" 
Stem-to-Guide Clearance-.0015" (all valves). 
Tappet Clearance-None in service. Automatic valve tappet take-up used. 
Valve Springs-Doubie spring-s used on all valves. 

Spring Pressure Spring Length 
Valve Closed ................................ 64 lbs ............................. 1.875" (outer), 1.751" (inner) 
V-aJ.ve Open ................................ 141 lbs ............................. l.531" (outer), 1.407" (inner) 

• 

• 



• 
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Valve Timing 
Intake Valves Open-At TDC. Close--40° ALDG. 
Exhaust Valves Open-39° BLDC. Olose-- 5° ATDC. 

NOTE:-Automatic valve tappet take-up should 
not requiire attention in service but must be reset 
to initial clearance of .030" when replacing or 
grinding valves. To adjust, use special tool, Cadil
lac Part No. 109624, to hold plunger down at end 
of stroke in dashpot, idle engine ,and set clear
ance at .030". Use special combination screwdriver 
-and wrench, Cadillac Part No. 109627-T, to make 
adjustment. Double springs now used in dashpot. 

Lubrication-P.ressure type. Gear type oil pump 
located in crankicase on rear main bearing cap. 
Normal Oil Pressure-30 lbs. at 60 M.P.H. 
Oil Pressure Relief Valve-Operates at 14 lbs. Not 
adjustabJe. Located under, plug on front face of 
chain case cover. 
Capacity and Oil-10 qts. Use SAE. #40 or 50 
(summer), #20 (winter). 

CARBURETION: - (Fuel System). See Carburetion 
Section for ,complete data on Carburetor, Auto
matic Choke, Fuel Pump, and Gasoline Gauge. 

Carburetor:-Detroit, Model 51, l½" expanding vane 
or air valve, updraft type. One ca-rburetor used 
for each cylindeir bank with interconnected throt
tles. Carburetor throttles must be synchronized. 
Automatic Choke-Detroit semi-automatic type. 

Fuel Pump:-A.C., Type D. 
Gasoline Gauge :-A.C., Electric type. 

IGNITION:-Coil Model 553-E. Two coil unit -assem
,bled with ignition switch. 
Ignition Switch-Model 431-F. Connected to coil 
unit by armored cable. 

Distributor Model 4118. Double breaker, 8 lobe cam, 
full automatic advance type. Contacts open alter
nately at regular 22 ½ 0 intervals, corresponding 
to 45° firing interval of engine. Contac•ts must be 
synchronized (see Timing). 
Breaker Gap-Set at .016". Limits, .014-.018". 
Breaker Arm Spring Tension-19-23 ounces. 
Cam Angles (Distributor Degrees) - Closed 29°. 
Open 16°. Each set operates independently and 
controls one coil. 

Automatic Advance 
Distributor Engine 

Deg,rees R.P.M. Degrees R.PM. 
Start ...................... 200 2.5 .................... 400 
8.25 ··········--············ 600 16.5 .................... 1200 

17 ........................ 1100 34 .................... 2200 
IGNITION TIMING:- Flywheel Degs. Piston Position 

All engines ...................... 4° BTDC .......... 0058" BTDC. 
Timing (Stationary Contacts)-Loosen hold-down 
screw in advance ,arm, center distributor pointer 
on quadrant sea.le by rotating distributor, tighten 
hold-down screw, take off cover plate over in
spectkm hole in flywheel housing. With #1 pis
ton on compr,ession, crank engine by jacking up 
one rear wheel, pla,cing ear in gear and tuirning 
wheel, stop with piston 4° before top dead center 
when flywheel mark 'IG/ A' (which is 4° before 
top dead center mark 'C/1-15') lines up with indi
cator on housing, loosen taper lock screw in cen
ter of breaker cam, carefully locate cam so that 
stationary contacts (mounted directly on breaker 
plate) are beginning to open, tighten locking 
screw, check rotor position and spark plug c-able 
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eonnections (see diagram). Then synch-r-0nize 
movable contacts as directed below. 
Synchronization (Movable Contacts)-first meth
od:-Turn engine over 45° or 1/a revolution to 
fuin.g position of piston #8, stop when 'IG/ A' 
mark lines up with indicator, loosen lock screw 
on movable sub-plate (carrying second :set of 
contacts), turn eccentric adjusting screw until 
contacts begin to open, tighten locking screws. 
Synchronization-Second Method-Use synchro
nizing tool, Cadillac Part No. 109224. Install tool 
and adjust so thait stationary or first set of con
tact& begin to open with pointer opposite farth
est indicating point on quadrant 'R.H.', tum 
engine over until pointer is directly opposite 
next or '16 L.H.' graduation on quadrant. Loosen 
lock screws on movable sub-plate (carrying sec
ond set ·of contacts), turn eccentric adjusting 
screw until contacts begin to open, tighten lock
ing screws. 

Firing Order: -1-8-9-14-3-6-ll-2-15-10-7-4-13-12-5-
16 (see diag~·am). 

Spark Plugs:-A.C., Type G-7. 18 MM. Metric •type. 
Spark Plug Gaps-.026". Limits, .025-.027". 

BATTERY:-Delco, Type 25-AW, 6 vo1t, 25 plate, 196 
A.H. capacity (20 hour rate). 
Starting Capacity-234 amperes for 20 minutes. 
Grounded Terminal-Positive ( +) terminal). 
Location-In compartment under right front fen
der. Accessible by lifting engine hood. 

STARTER:-Model 580. Armature No. 1837058. Six 
,pole type with reduction gears and overrunning 
clutch. Starter drive. is solenoid operated pinion 
shiffl; type. 
Rotation-Counter-clockwise (armature shaft) at 
commutator end. 
Brush Spring Tension-36-40 ounces each. 

Performance Data 
Torque R.P.M. Volts Amperes 

0 ft. lbs ............... 2200 .................... 5.7 .................... 70 
35 " ............ Lock .................... 3.0 .................... 600 

Starting Switch :-.Solenoid Swiitch Model 1515. Push
button Switch Model 1379. Starter pinion shift 
operated by solenoid switch. Solenoid circuit con
trolled by solenoid rel-ay and pushbutton switch 
on instrument panel (see Equipment Section). 

Mounting:-Flange mouruted on rear face of fly
wheel housing at right of transmission. To re
move, take out 3 fl•ange mounting cap screws. 

GENERATOR:-Model 933-C. Armature No. 1854458. 
Current regulated, two-brush shunt wound type. 
:Lamp load capa,ciity limited to 11 amperes. 
Adjustment-See Control Unit paragraph and 
Equipment Section for complete data. Generator 
is two-brush type-no third brush used. 
Charging Rate-Constant at all speeds above 1200 
R.P.M. or 16 M.P.H. 

Performance Data 
Amperes Amperes 

Lamps off Lamps on Volts R.P.M. 
C-Old .... 13-16 ................ 19-22 ................ 7.7-8.l ........ 1200 
Hot ...... 9-11... ............. 15.5 ................ 7.3-7.55 ...... 1200 
Rotation-Counter-clockwise at commutatoir end. 
Shunt Field Current-1.6-1.9 amperes at 6.0 volts. 
Brush Spring Tension-22-26 ounces each. 
Field Fuse-6 ampere capacity (in control unit). 
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Mounting :-Flange mounted on rear face of timi~g 
chain case •at right of engine. To remove, dis
connect waiter pump drive coupling, take out 
flange mounting screws. Chain adjustment auto
matic, r,equires no attention during life of chain. 

CONTROL UNIT:-Model 5541. Consists of Cut-out 
Relay, Current Regulator urut, field fuse, field 
resistance, thermostat relay in case on generator 
field frame. See Equipment Section for complete 
data on this unit. 

Cut-out Relay 
Cuts in-6.75-7.25 volts. 
Cuts out--2.5 ampere dischar.ge (max.) at 6.3 volts. 
Relay Contact Gap-.015-.025". 
Air Gap-.012-.017" (.contacts closed). 

Current Regulator 
Adjustment-Operate generator at 2500 R.P.M., 
adjust current regulator armature spring tension 
.to secure output below (increase spring tension 
to increase generator output, decrease spring ten
sion to decrease output). 
Setting-13-16 amperes (,cold-lamps off), 19-22 
amperes (cold-lamps on). Lamps on figure cor
rect with 11 ampere lamp load. 
Regulator Contact Gap-.015-.040". 
Air Gap-.055-.075" •between armature and center 

of core (armature down until fibre 
bumper just touches core). 
.006-.008" between fibre bumper and 
stop (armature up). 

LIGHTING: -Switch Model 487-H, 487-K (RHD.). 
Foot Control Switch Model 465-Z. Foot control 
switch used to control assymetric passing beam 
(,obtained by depressing beam from left hand 
headlight only). Operative with light switch in 
'Country• or Driving position. 
Headlight Indicator-Illuminated dial on instru
ment board indicates position of lighting switch 
J.ever as follows: 

Pass-Assymetric passing beam (-see above). 
City-Lower beam-upper filaments. 
Drive-Upper beam-lower filaments. 

Bulb Specifications 
Lamps Candlepower Mazda No. 

Headlights .................................... 32-32 .................. 2330-L 
Rear Signal (Stop) .................. 15 .................. 87 
Tail, Map, Parking, Instrument 3 .................. 63 
Dome, Qua:rter, Deck, Tonneau 6 .................. 81 
Indicator Lights . ....................... .. . ... .................. 40 

THERMOSTAT RELAY:-Model 411-A. New type cur
rent limit relay operated by thermostatic arm 
(no winding). Adjustment is sealed and complete 
uni.t should be replaced of found to be defective. 

HEADLIGHT THERMOSTAT RELAY: -Thermostatic 
arm ,type current limit relay (no winding) in 
Control Unit case. Protects headlamp ci~cuits. 
Contacts open with lamp load of 20 amperes at 
:temperature of 210°F. 

HORNS:-Klaxon, Model K-33B, Type 1855 (low note), 
Type 1856 (high note). Matched set, blended 
tone, vibrator type. Horns operated by horn 
relay. Horn current, 24-28 amperes. 

Horn Relay Model 266-T:-Horn relay requires .25 
amperes to close contacts. current draw, .8 amps. 
Co~tact Gap-.015-.025". 
Afr· Gap-.012-.017" (contacts dosed). 

FUSES :-Generator field-6 amperes capacity. 
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CHEVROLET 

STANDARD MODEL, SERIES DC (1934) 
DELCO-REMY ELECTRICAL SYSTEM 

SERIAL NUMBER:-First number, 1001. Stamped on plate on rig.ht front silt 
ENGINE NUMBER:-Stamped on boss on right side of cy-linder block. 
ENGINE:-Six cylinder, overhead valve type. 

Dimensions-Bore, 3 5/16". Stroke, 3½". Displacement, 181 cu. ins. 
Horsepower-Rated, 26.3. Developed, 60 H.P. at 3000 R.P.M. 
Compi-ession-5.35-1. No optional compression ratios. 

Pistons:-Cast-iron 'Cam' ground type with greatest clearanee across pin 
bosses. Pistons furnished in standard oversizes of .003", .010", .020". Recon
dition cylinders to standard oversize (hone cylinders for .003" oversize or ream 
and hone for .010" or .020" oversize pistons). Reconditioned cylinders should 
not be out-of-round or tapered more than .001". 
Clearance-.002-.003" (skirt)-see 'Installing New Pistons'. 
Weight-Pistons of same size held to 1/8 ounce maximum weight variation. 
Removal-Piston and rod assembly removed from top of engine. 
Installing New Pistons-Use feeler gauge in cylinder pore at right angles to 
piston pin boss to gauge clearance. Piston should pass through bore with 
.002" feeler and should lock on .003" feeler. Finish hone cylinder bore to 
provide this clearance with standard oversize pistons. 

Piston Rings:-Three rings per piston (all above pin), #1 and 2-compression 
,rings, #3--0il contr.ol ring. Lower ring groove is drilled radially with oil 
return drain holes. 

Ring Width End Gap Side Clearance Groove Depth 
Comp. ( # l, 2) ...... 1/s" ............. 004-.014" ................... 0015-.0035" ................... 173" 
Oil Cont. ( #3) ....... 3/16" ............. 004-.014" ................... 0015-.0035" ................... 173" 

Piston Pin :-Pin is clamped in connecting rod. Pin bosses in piston are bronze 
bushed. Service pistons furnished with bushings in and new pins fitted. 
Pin Fit in Piston-Light thumb push fit. 

NOTE :-In assembling piston and connecting rod, center pin in piston and 
rod between piston bosses befo.re tightening pin clamp screw. End clearance 
between upper end of connecting rod and end of piston pin bosses must be 
not less than .025". 

Connecting Rod:-Length, 6 17/32". Weight-Rods are held to satisfactory 
weight variation tolerance in manufacturing. 
Big End Bearing-Spun babbitt type. Shims are used. 
Clea1·ance-Snap fit (radial), .004-.011" (sideplay). 
Adjusting Bearings-Remove shims, a.ssemble bearing cap, <:heck clearance 
by tapping rod from side to side with 8 oz. ball pein hammer. Bearing should 
move with light hammer tap but should not be movable by hand. lf bearing 
can be moved by hand, clearance is too great. If bearing does not move under 
light hammer tap, clearance is too small. 

NOTE:-Assemble rods with number on rod and cap together (this number 
indicates cylinder in which rod should be used). Install .rods in engine with 
these numbers toward camshaft side (piston pin clamp bolt should also be 
toward camshaft side of engine). Assemble oil dipper on bearing cap (under 
bolts) with mouth of dipper toward camshaft side of engine. Check height of 
dipper with speeial ,gauge (for Std. models only). End of dipper should just 
touch cross bar of gauge with gauge rods resting on orankcase flange. Center 
rod on gauge should be used to test depth of oil troughs in oil pan (rest cross 
bar on flange, center rod should touch bottom of oil trough). 

Crankshaft:-Three main bearing type with integral eounterweights. 
Journal Sizes-#1-2.058-2.059", #2-2.120-2.121", #3-2.123-2.124". 
Bearing Type-Steel-backed, babbitt-lined type. Shims used. 
Clearance-.002" (radial), .004-.007" (sideplay). 
Adjustment-Remove shims until there is a heavy drag on crankshaft, then 
replace one .002" shim. Use an equal number of shims on each side. If nec
essary to use unequal number to secure correct clearance, put extra shim on 
camshaft side of engine. 
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End Thrust-Taken by #2 (center bearing). Correct end play, .004-.007". 
Clearance between oil deflector on rear of cr,ankshaft and oil groove in cyl
inder block back of rear main bearing also controlled by center main bearing. 
Clearance should be .002-.032" with crankshaft in extreme rear po.sition. 

GASOLINE GAUGE TANK UNIT 

NOTE:-Crankshaft alignment should be checked when shaft is taken out 
of engine. Maximum allowable run-out at center bearing, .002". If more than 
.002", shaft should be straightened. Check crankshaft journals for out-of
round or taper. If more than .001", replace shaft. 
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Camshaft:-Three bearing type. Camshaft drive
helical gear. Center main bearing on camshaft is 
removable steel-backed, babbitt-lined type and is 
staked in the block and reamed to clear distrib
utor drive shaft (drive gear located in center). 
Clearance (Center Bearing)-.002-.004" (radial). 
Inspection Limits-Camshaft alignment should be 
checked when camshaft is removed from engine. 
Maximum allowable run-out at center bearing is 
. 002". If more than .002", straighten shaft. Check 
camshaft journals for out-of-round. If more than 
. 001", replace camshaft. 
Journal Sizes-#1-1.808-1.809". #2-1.776-1.777". 
#3-1.620-1.621". 
End Thrust-Taken by thrust plate in back of 
camshaft gear. End play should be Free to .003". 
Adjustable by changing position of gear on cam
shaft (gear is press fit on shaft). 
Camshaft Gears-Gears should"be checked for run
out or alignment when installed. Maximum allow
able run-out is .003" (crankshaft gear), .004" 
(camshaft gear). Replace gears if run-out is ex
cessive and cannot be corrected (when caused by 
burrs on shaft or g•ear, etc.). Backlash between 
gears should be .002-.005". 
Camshaft Setting-Tooth on crankshaft gear a,nd 
space between teeth on camshaft ·gear punch
marked. Mesh marked tooth opposite marked 
space. 

Head Stem Seat Seat 
Valves:- Diameter Diameter Angle Width 

Intake .... 1 29 '32" ............ 5/16" .......... 45° ........ 1/16-3/32" 
Exhaust .... 1 13/32 ............ 5/16" .......... 45° ........ 1/16-3.'32" 
Stem-to•Guide Clearance-.001-.003" (intake), .002-
. 004" (exhaust). 
Tappet Clearance-.006" (intake), .013" (exhaust) 
with engine hot. 

Valve Timing 

Intake Valves Open-4° before T.D.C. See Cam
shaft Setting above. 
Stem-to-Guide Clearance-.001-.003" (intake), .002-
. 004" (exhaust). 
Tappet Clearance-.006" (intake), .013" (exhaust) 
with engine hot. 

Lubrication: - Pressure type (positive pressure to 
crankshaft and camshaft bearings and through 
oil distributor at left of engine to valve rocker arm 
bushings and connecting rod dipper troughs). 
Connecting rod bearings, piston pins, and cylinder 
walls lubricated by splash from troughs. Vane 
type oil pump located in crankcase. 
Oil Pressure Relief Valve-Conventional pressure 
relief or by-pass valve not used. Oil distributor on 
left side of criankcase proportions oil between 
high-pressure points (crankshaft and camshaft 
bearings), and low-pressure points (oil troughs 
and rocker arm shafts). An overflow tube returns 
excess oil from rocker shafts to crankcase. 
Oil Pump Clearances-Replace pump when clear
ance between shaft and oil pump body exceeds 
.009". Assemble taper end of oil pump blades in 
direction of rotation. 
Capacity and Oil-4½ qts. (refill). Use SAE. #30 
(summer-after 2000 miles, use #20·W for first 
2000 miles with new engine), #20-W (winter 32° 

•to o°F.), #10-W (winter 0° to -15°F.). 

CHEVROLET 
STANDARD MODEL, SERIES DC (1934) 

DELCO.REMY ELECTRICAL SYSTEM , 

CARBURETION: - (Fuel System). See Oarburetlon 
Section for complete data on Carburetor, Fuel 
Pump, and Gasoline Gauge. 

Carburetor:-Ca,rter W-1, Model 2"84-S 1¼" iplain 
tube, downdraft type. 

Fuel Pump:-A.C., Type R. . 
Gasoline Gauge :-A.C., Electric type. 

IGNITION:-Coil Model 538-C. Ignition switch assem-
• bled ·as part of coil (connected by.armored cable). 

Ignition Current-4 amperes (engme stopped), 1.9 
amperes (to 40 M.P.H.). 

Distributor Model 622-L. Single breaker. 6 lobe cam, 
full automatic adva,nce type with auxiliary vacuum 
,spark control and Octane Seiector. 
Breaker Gap~et gap at .018". Limits, .018-.024". 
Breaker Arm Suring Tension-17-21 ozs. 
Cam An.i:-les (Distributor Degrees) - Closed, 36°. 
Open, 24°. 

Automatic Advance 
Distributor Engine 

Degrees R.P.M. Deg,rees R.P.M. 
Start .................... 300 2........................ fl00 

16 ........................ 1350 32 ........................ 2700 
Vacuum Suark Control-Model 680-F. Vacuum 
control provides additional spark advan?e exc~pt 
when engine is suddenly accelerated or 1s pulling 
•heavily (when spark will be retarded by return 
soring in unit). Vacuum is cut off by c~rburetor 
thrntt,le valve shaft at high sneed (~1de onen 
throttle) so that spark is ,retarded for high sneed 
oniira,tion. Max. vacmum advance. 12° (engine). 
Octane Selector-Ad.instable at distributor to Pro
vide maximum of 10° ~dvance or retard _fr?m 
starid'IJ.rd setting for var10us fuel charactenstics. 
Shnuld be actiusted to pr-0vide maximum advance 
without spark knock. 
Octane Rating of Fuel Octane SelPcttJr Setting 

.. _ij ::·.· .::.·:.:: ..... :: :.:.::··.:.:::.: :::.:::::J: ~rt: 
78 ................................................ 6° Advance 
80 ................................................ 8° Advance 

IGNJTtON TIMING:- FlywhePl negs. Pistm, P<l«it,ion 
All engines ······················10° BTDC ........ 0337" B'T'DC. 

Timing (using Neon Timinl? Light)~et Octa~e 
Selector at '0'. See that vacuum ··spark control 1s 
in retard position. Connect Neon timing light to 
:/fl snark plug. place Neon light so, that it will 
iUuminat.e flvwheel inspection hole (right frnnt 
face of flywheel housing). Run engine at idling 
speed. loosen distributor advance arm clamn bolt, 
rotate distributor until steel ball on flywheel ap
pP.ars tQ be dirPctlv opnnsite nnintPr on ho,H;i11f!' 
(:t-TP.on light will make rthe lball apnear to . stand 
stm so that position can •be checked), tighten 
clamp bolt. 

Timinl? (without Neon Li1?ht)-The manufar.tnrer 
sta,tes that the Neon Timing Light is an absolute 
necessity to properly time the engine. Setting 
can be checked or temporarily set in emergency 
by revolving crankshaft until steel ball ls directly 
oiJDosiite pointer on housing with #1 piston slie:ht
ly before ton dead center on comnression stroke, 
loosening advance arm clamp bolt, rotating dis-
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tributor untn contacts begin to open, tight~ning 
cla.mp bolt and checking spark plug connections. 

Firing Order:-1-5-3-6-2-4 (see diagram). . 
Spark Plugs:-A.C., Type K-9. 14 MM. Metric ,type. 

Spark Plug Gaps-.032". 
BATTERY:-Delco, Type 13-NW, 13-PW (RHD.), 6 v:olt, 

13 plate, 90 A.H. capacity (20 hou.r rate) .. 
Starting Capacity-102 amperes for 20 rr.unutes. 
Grounded Terminal-Negative (-) terrr.nnal .. 
Location-Under front floor boards on nght side. 

STARTER:-Model 714-L, 734-J (RHD). Armature No . 
816163. . . 
Rotation-Counter-clockwise at commutat,01 end . 
Brush Spring Tension-24-28 ounces each. 
Cranking Performance - (Normal) 175 amperes, 
2000 R.P.M. (,armature speed). 

Performance Data 
Torque R.P.M. Volts Amperes 

O ft. lbs ............. 5000 ................. 5.0 .................. 65 
12 .......... Lock. ................. 3.63 .................. 475 

Starting Switch:-714-L. Starter switch mounted on 
field frame, operated by foot pedal. 734-J-elec
trical solenoid type mounted on field frame con
trolled by pull swit-ch, Delco Type 1378. 

Mounting:-Flange mounted on right front face of 
flywheel housing. To remove, take out flange 
mounting screws. 

GENERATOR:-Model 943-J. Armature No. 817221. 
Third brush control type. 
Charging Rate Adjustment-Loosen smail rou_nd 
lock screw on commutator end plate, shift third 
brush by hand counter-clockwise to increase, or 
clockwise to decrease charging rate, tighten lock
ing screw. 
Standard Charging Rate-12 amperes (hot), 7.,6 
volts, 2200 R.P.M. or 22½ M.P.H . 

Performance Data 
Amperes Volts R.P.M. 

Cold ................ 16-18.............. 8.2 .............. 17_010 50 
Hot .................. 11-13 .............. 7.55-7.85 .............. 1750 8 
Rotation-Counter-clockwise ·at commutator end. 
Shunt Field Current-3.5-4.5 amperes at 6.0 volts. 
'Brush Spring Tension-14-18 ounces each. . 

Mounting:-Pivot mounting at left front of eng!ne . 
Fan belt drive. To remove, take out two pivot 
bolts, one clamp bolt. 
Belt Adjustment:-Loosen pivot bolts. and .clamp 
bo.Lt swing generator out :f.rom engme, tighten 
clamp bolt and pivot bolts. Belt should have small 
.amount of slack. 

RELAY CUT-OUT:-Model 265-G. On generator. 
Contacts Close--7.2 volts or 7½ M.P.H. 
Contacts Open-1 ampere discharge. 
Relay Contact Gap-.015-.025". 
Air Gap-.012-.017" (contacts closed). 

LIGHTING:-Delco-Remy Switch, Model 478-H. Foot 
Control Switch, Model 465-Z, 465-Y (RHD.). Foot 
control switch on toeboard used to control upper 
and lower headlamp beams. 

Bulb Sizes 
Positi,on Candlepower Mazda No. 

Headlights .................................. 21-21 .................... 1110 
Park., Instrument, Tail, Stop 3 .................... 6f 
Dome ............................................ 6 .................... 8 

FUSES :-Lighting-15 ampere capacity o~ switch. . 
Stop Light-15 ampere capacity cartridge type m 
stop light lead. 
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CHEVROLET 
MASTER MODEL, SERIES DA (1934) 
DELCO-REMY ELECTRICAL SYSTEM 

SERIAL NUMBER:-First.number, 1001. Stamped on plate on Iiight front sill. 
ENGINE NUMBER:-Stamped on boss on right side of cylindec block behind 

fuel pump. 

ENGINE:-Six cylinder, overhead va:lve type. 
Dimensions-Bore, 3 5/16". Stroke, 4". Displacement, 206.8 cu. ins. 
Horsepower-Rated, 26.3. Developed, 80 H.P. at 3300 R.P.M. 
Compression-5.45-1. No optional compression ratios. 

Pistons:-Cast-iron 'Cam' ground type wi-th greatest <Clearance across pin 
bosses. Pistons furnished in standard oversizes of .003", .010", .020". Recon
ditioned cylinders to stand-a.rd oversize (hone for .003" oversize or ream and· 
hone for .010" or .020" oversize). Reconditioned cylinders should not be 
out-of-round or tapered more than .001". 
Clearance-.002-.003" (skirt)-see 'Installing New Pistons'. 
Weight-Pistons of same size held to 1/s oz. maximum weight variation in 
manufacturing. 
Removal-Piston and rod assembly removed from top of engine. 
Installing New Pistons-Use feeler gauge in bore at right angles to piston 
pin to check clearance. Piston should pass through bore with .002" feeler 
and should lock with .003" feeler. Finish hone cylinder bore •to provide this 
clearance with standard oversize pistons. 

Piston Rings-Three rings per piston (all above pin). #1 and 2-compression 
rings, #3-oil conrtrol ring. Lower ring groove drilled radially with oil drain 
holes. 

Side Clearance 
Ring Width End Gap in Groove Groove Depth 

Comp. (1 and 2) 1/s" ............. 004-.014" ..................... 0015-.0035" ..................... 17311 

Oil Cont. (3) .......... 3/16" ............. 004-.014" ....... : ............. 0015-,0035" ..................... 173" 
Piston Pin :-Pin is clamped in rod. Pin holes in piston are bronze bushed. 

Servlce pistons are furnished with bushing in place and new pins fitted. 
Pin Fit in Piston-Light thumb push fit. 

NOTE:-Center pin in piston and rod 1between piston 'bosses before tight
ening clamp screw. Clearance between upper end of rod ,and end of piston 
pin bosses must not -be less than .025". 

Connecting Rod:-Length, 7½". Weight-Held to satisfactory weight variation 
tolerance in manufacluring. • 
Big End Bearing-Spun babbitt-lined type. Shims are used. 
Clearance-snap fit (radi,al), .004-.011" (endplay). 
Adjusting Bearings-Bearings are adjusted and rods installed in same manner 
as on Standard Model (see Standard data). Use special dipper height gauge 
for Master Model. 

Crankshaft:-Three main bearing type with integral counterweights. 
Journal Sizes-#1-2.058-2.059", #2-2.120-2.121", #3-2.123-2.124". 
Bearing Type-Steel-backed, •babbitt-lined type. Shims are used. 
Clearance-.002" (radial), .004-.007" (endplay). 
Adjustment-Remove shims until there is heavy drag on cr·ankshai\t, then 
replace one .002" shim. Shims should be equal on each side of cap (if un
equal number must be used for correct clearance, place extra shim on 
camshaft side). , 
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End Thrust-Taken by #2 (center) bearing. Endplay, .004-.007". Clearance 
between oil deflector on rear of crankshaft and oil groove in cylinder block 
back of rear main bearing also controlled by center main bearing. Clear
ance, .002-.032" with crankshaft in extreme rear position. 

DASH UNIT 

NOTE:-Check crankshaft for alignment when taken out of engine. Max
imum allowable run-out at center bearing, .002". If more than .002", 
straigiten shaft. Check crankshaft journal.g for out-of-round and taper. If 
more than .001", replace shaft. 

Camshaft:-Three bearing type. Camshaft drive-helical gears. Center bearing 
on camshaft is r.emovable steel-backed, babbitt-lined type. Bearing is staked 
in the block and reamed to clear distributor drive shaft -and gear (drive gear 
located in center of bearing). 
Clearance (Center Bearing)-.002-.004" (radial). 
Journal Sizes-#1-1.808-1.809", #2-1.776-1.777", #3-1.620-1.621". 
End Thrust-Taken by thrust plate in back of camshaft gear. Endplay sho~ld 
be Free to .003". Adjustable by chang-ing position of gear on shaft (gear is 
press fit, in installing gear, press on gear hub, not on the gea,r itself).~ 
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Camshaft Gears-Check gears for alignment when 
anstalled. Maxdmum allowable (!."Un-out, .003" 
(crankshaft gear), .004" (camshaft gear). Re
place gears if run-out is excessive and can no.t 
be corrected (when not due to bur.rs on shaft or 
gear, etc.). Backlash between gears, .002-.005". 
Camshaft Setting-Tooth on crankshaft .gear and 
space between teeth on camshatlt gear are punch 
marked. Mesh ge-a,rs with marks together. 

NOTE:-Check camshiaf,t for alignment when 
taken out of engine. Maximum allowable run-out 
at center bearing, .002". If more rthan .002", 
straighten shaft. Check bearing journals for out
of-round. If more than .001", replace camshaft. 

Head Stem Seat 
Valves:- Diameter Diameter Ang-le Seat Width 

Intake .... 1 41/64" .......... 11/32" .......... 45° ........ 1/16-3/32" 
Exhaust 1 15/32" .......... ll/32" .......... 45° ........ 1/16-3/32" 
Stem-to-Guide Clearance- .001-.003" (intake), 
.002-.004" (exhaust). . 
Installing New Guides-Finish ,ream new guides 
to .343" inside diameter. This will provide correct 
clear-ance (valve stem sizes •above nominal, check 
with special 'No Go' gauges). 
Tappet Clearance-.006" (intake), .013" (exhaust) 
engine hot and idling. 
Valve Springs- P,ressure Length 

Valve Closed ...................... 45 lbs ..................... l 3/s" 
Valve Open .. , .. - ................. 98 lbs ..................... 1 9/16" 

Valve Timing-l;ntake valves open 4° B.T.D.C. (see 
Camshaft Setting). 

Lubrication:-See preceding page on Standard Model 
for complete description of oHing system. 
Oil Pump Celarances-Replace pump when shaft 
and oil pump body exceeds .009". Assemble taper 
end of oil pump. blades tn direction of rotation. 
Capacity and Oil-5 qts. (re.fill). Use SAE. #30 
(summer-af.t.er 2000 miles, use #20-W for first 
2000 miles with new engine), #20-W (winter 32° 
to 0°F.), #10-W (winter 0° .to -15°F.). 

CARBURETION:-(Fuel System). See Carburetion 
Sec·tion for complete data on carburretor, Fuel 
Pump, a:nd Gasoline Gauge). 

Carburetor:-Carte-r Wl, Model 285-S, 1¼" pla,in 
tube, downdraf,t rtype. 

Fuel Plimp:-A.C., Type R (right side of crankcase). 
Gasoline Gauge :-=-A.C., Electric type. • 

IGNITION :-Coil Model 538-C. Ignition switch is part 
of coil assembly (connected by armored cable). 
Ignition Current-4 amperes (engine stopped), 1.5 
amperes (to 40 M.P.H.). 

Distributor Model 644-R. Single breaker, 6 lobe cam, 
full automatic advanee type with auxiliary Vac
uum Spark Advance and Octane Selector. 
Breaker Gap-Set gap at .018". Limi·ts, .018-.024". 
Breaker Arm Spring Tension-17-21 ounces. 
Cam Angles (Distributor Degrees) - Closed, 36°. 
Open, 240_. 

Automatic Advance 
Distributor Degrees • . Distr•ibutor R.P.M. 

Start .......................................................... 300 

~g~ :::::::::::::::::::::::::::::::::::::::::::::::::~:·:::::~~gg 
Engine Deg.rees Engine R.P.M. 

1½ ........................................................ 600 
11½ ........................ . ........................... 2200 
37 ........................................................ 3100 

Vacuum Spark Control:-Model 680-L. v,acuum 

CHEVROLET 
MASTER MODEL, SE~IES DA (1934) 
DELCO-REMY ELECTRICAL SYSTEM 

control provides additional spark advance except 
when engine is suddenly acceler-at.ed or is pulling 
heavily (when spark i-s reta.rded by retu,rn spring 
in unit). Vacuum is cut off by carburetor throttle 
valve shafot at high speed (wide open throttle) so 
that spark is retarded for high speed operation. 
Maximum vacuum spark advance, 17° (engine). 
Octane Selector :-Adjustable at distributor to 
provide maximum of 10° advaIJ.ce or iretard from 
stand•ard ignition setting for various fuel charac
teristics. Should be adjusted to provide maximum 
advance without spark knock (correct setting, 
slight 'ping' under heavy load). Set at '0' for 
fuel of 64-66 octane rating (Selector must be set 
at '0' when checking or setting timing). Each 
scale division is 2° (engi-ne). 
Octane Rating of Fuel Octane Selector Setting 

40 .......................................... 8° .retard 
52 .......................................... 6° retard 
58 .......................................... 4° re.tard 
64-66 .......................................... 0 on scale 
72 .......................................... 3° advance 
78 .......................................... 6° advance 
80 .......................................... 8° advance 

IGNITION TIMING:- Flywheel Degs. Piston Position 
All engines ................ 1-0° BTDC ............ 0385" BTDC. 
Timing (using Neon Timing Light) :-Set Octane 
Selector at '0'. See that Vacuum Spark Control is 
in retard position. Connect Neon timing light to 
#1 spark plug, place Neon light so tha,t it will 
muminate flywheel inspection hole (right front 
face flywheel housing). Run engine at idling 
speed, loosen distributor advance arm clamp bolt, 
rota:te distriburtor until steel ball on flywheel ap
,pears to be directly opposite pointer on housing 
(Neon light will make ball ,appear to stand still 
so that posLtion can :be checked), tighten clamp 
bolt. 
Timing (without Neori Light): -Manufacturer 
states that Neon Timing Li.ght is an absolute 
necessLty ,to properly time the engine. Setting. 
ean be checked or ,set in an emergency by turn
ing engine over until steel ball on .flywheel is 
dtrectly opposi•te poinJtei:r on housing with #1 pis
ton slightly before top dead center entering power 
stroke. Then loosen advance arm clamp bolt, 
rotate distributor until contacts begin to open 
(use a timing light), tighten clamp bolt, see tha..t 
rotor is opposite #1 segment in distributor cap, 
check spark plug cable connections (see diagram). 

Firing Order:-1-5-3-6-2-4 (see diagram). 
Spark Plugs:-A.C., Type K-10. 14 MM. Metric type. 

Spark Plug Gaps-.-032". 
BA'J;'TERY:-Delco, Type 15-PW, 15-Q, 6 volt, 15 plate, 

94 A.H. capacity (20 hour rate). 
Starting Capacity-115 amperes for 20 minutes. 
Grounded Terminal-Negative (-) terminal. 
Location-Under front floor boards, right side. 

STARTER:-Model 734-S, 734-V (RHD.). Armature 
No. 1847432. 
Rotation-Counter·clockwise .-at commutator end. 
Brush Spring Tension-24-28 ·ounces each. 
Cranking Performance.-(Normal) 175 amperes, 
1750 R.P.M. (armature ,speed). 

Performance Data 
Torque R.P.M. Volts ·Amperes 

0 f:t. lbs ........... : .. 5000 .................... 5.0 ................ 65 
12 " .......... Lock .................... 3.63 ................ 475 

• PAGE 122, 

Starting Switch:-734-S-Chev.rolet St!l!rterator with 
Delco-Remy Type 1575 Vacuum Untt. See Equip
ment Section for oomple:te data. 734-V-Electrical 
solenoid type mounted on star,ter field frame con
trolled by pull-type switch on instrument panel, 
Delco-Remy Type 1378. 

Mounting :-Flange mounted on flywheel housing, 
right front side. To remove, •take out flange 
mounting cap screws. 

GENERATOR:-935-B (Std.). Armature No. 1854856. 
Thi,rd brush regulation, lighting switch control. 
Field resistance on lighting swi>tch is shorted out 
,by switch when lamps are turned on, increasing 
generator output. See 'Lamp Contvol' generators 
in Equipment Section. 
Field Resistance.-Standard, 1 ohm. Optional units, 
¾ ohm ,and 1½ ohm. Change uni•t only for un
usual dQ·iving conditions, such as night .operation. 
Charging Rate Adjustment-Ground field terminal 
on generator .to frame. Use itest ammeter to check 
output, shift third brush counter-clockwise to 
increase, or clockwise to decrease charging r-ate. 
Standard setting should be approximately 2 com
mutator bars (exposed) between third brush and 
nearest main brush. Charging •rate will ordinarily 
not require adjustment. 
Standard Charging Rate-12 amperes (hot), 7,7 
volts, 2400 R.P.M. or 23 M.P.H. 

Performance Data 
Amperes Volts R.P.M. 

Cold .......... 16-19 .................... 8.0-8.4 ........................ 2400 
Hot ............ 13-15 ............ : ....... 7.7-8.0 ........................ 3000 
Rotation-Counter-clockwi\'Se at commutator end. 
Shunt Field Current--2.3-2.6 amperes at 6.0 volts. 
Brush Spring Tension-22-26 ozs. (main), 16-20 
ozs. (third brush). 

Mounting:-Pivot mounted at left frnnt of engine. 
Driven by fan belt. To ,remove, •take out two pivot 
bolts and one clamp bolt. 
Belt Adjustment-Loosen mounting bolts, swing 
generator away from engine, tighten calmp bolt 
before slacking off on gene.rator, tighten pivot 
bolts. Belt should have slight amount of slack. 

RELAY CUT-OUT:-Model 265-H (used on 935-B, 
967-E). Mounted on generator. 
Cuts in-7.2 volts, 7 M.P.H. 
Cuts out--1 ampere discharge. Limits; 0-2.5 am
peres. 
Relay Contact Gap-.015-.025". 
Air Gap-.012-.017" (contacts closed). 

LIGHTING:-Light Switch Model 478-P. Foot Con
trol Switch Model 465-Z, 465-Y (RHD.). Stop 
Light Switch Model 474-L. Foot control sw1tch on 
toeboard used to -control upper •and lower head
lamp beams. Headlight bulbs are pre-focused type. 

Bulb Sizes 
Posi.tion Candlepower Mazda No. 

Headlights ........................ 32-21 ........................ 2320-C 
Parking, Cowl, Instl'ument 3 ........................ 63 
Stop, Tail, Dome ..... .-..... 3 ........................ 63 

FUSES :-Lighting-15 amps. ( on lighting switch). 
Stop Light--15 ampere capacity, cartridge type, 
in stop light lead. 

HORNS :-Klaxon, Model K-26-L, vibrator type. 

...... ·~ . 
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CHRYSLER 
SIX CYLINDER, MODELS CA AND CB (1934) 

DELCO-REMY ELECTRICAL SYSTEM 

SERIAL NUMBER:-First number, (CA) 6,650,001, (CB) 6,700,001. On right front 
door hinge pillar post. 

ENGINE NUMBER :-Stamped on boss on left hand side of cylinder blockJ be
tween #1 and #2 cylinders. 

ENGINE:---Si:io cylinder, 'L' head type. Cylinders cast enbloc. 
Dimensions-Bore, 33/a". Stroke, 4½". Displacement, 241.5 cu. ins. 
Horsepowe1·-Rated, 27.34. Developed (Std. 5.4 cast-iron head), 93 H.P. at 
3400 R.P.M. (-Optional aluminum head), 100 H.P. at 3400 R.P.M. 
Compression-Std. Cast-1.ron head-5.4-1. Optl. H.C. Al. head-6.2-1. 

NOTE:-Special cylinder head gaskets, studs, and special length spark 
;plugs must be used on the optional aluminum (H.C.) head. Aluminum 
heads must always be tightened cold. 

Pistons:-Aluminum alloy, 'T' slot, cam ground type. Pistons have aluminum 
oxide finish which provides hard wearing surface on skirt. Pistons cannot 
lbe ground because of this oxide finish, and 'cam ground' design and cyl
inders must be reconditioned to standard oversize. Finished pistons furnished 
in standard oversizes of .003", .005", .010", .015", .020", .023", .025", .030", .040", 
.050", .060". Reconditioned cylinders must not be out-of-round or tapered 
more than .0005". Finish all cylinders to same size to maintain balance. 
Weight-P-istons of same size held to 1/10 oz. maximum weight variation. 
Removal-Piston and rod assembly removed from top of engine. 
Clearance-.025" (top), .0015" (at bottom of piston skirt). 
Installing New Pisto•ns-Install pistons with slot to left (opposite side from 
camshaft and valves). 

Piston Rings:-Four rings per piston, #1 •and #2-compression rings, #3-
undercut oil wiper ring, #4-oil control ~ing. Lower ring grooves are drilled 
11adially with oil drain holes. 

Ring Width End Gap Side Clearance in Groove 
Comp. (#1 & 2) .............. %" ................... 007-.015" ................... 003" maximum 
Comp. ( #3-Undercut) .... %" ................... 007-.015" ................... 003" maximum 
Oil Cont. ( #4) .............. 3/16" ................... 007-.015" ................... 003" maximum 

Piston Pin:-Diameter, 55/64". Length, 2%". Pin floats in piston and rod (re
taining rings used). To install pins, heat piston in boiling water, this will 
allow pin to be centered easily. Pin hole in rod is bronze bushed. 
Pin Fit in Piston-Tight thumb push fit with piston at 120°F. 
Pin Fit in Rod Bushing-Light thumb push fit at room temperature (70oF.). 

Connecting Rod:-Length, 83/4". Weight, held to 1/10 oz. maximum weight 
variation in manufacture. 
Big End Bearing-Remova,ble steel-backed, babbitt-lined type. No shims. 
Clearance-.001-.00275" (radial), .003-.009" (sideplay). 
Adjustment-No shims used. Replace bearings when clearance e~ceeds max
imum. Do not file bearing caps. Install new bearings with small boss on 
bearing registering with groove in rod and bearing cap. Bearings .010" 
undersize available for service. 

NOTE:-Connecting rod lower bearings are offset. Install rods with widest 
half of bearing toward rear of engine (cylinders #1, 3, 5) or toward front 
of engine cylinders #2, 4, 6). Oil hole in upper half -0f lower bearing must 
be towa,rd camshaft side of engine on all rods. 

Crankshaft :-Four main bearing type with integral counterweights. 
Journal Sizes-2½" diameter (all bearings). 
Bearing Type-Removable steel-backed, babbitt-lined type. No shims. 
Clearance-.001-.002" (radial), .003-.007" (sideplay). 
Adjustment-No shims used. Replace bearings. Do not file bearing caps. 
Bearings .010" undersize available for service. 
End Thrust-Taken by #4 (rear main bearing). 

NOTE:-Check crankshaft for alignment. Maximum allowable run-out at 
center main bearing, .001". 

Camshaft:-Four bearing type. Camshaft drive, non-adjustable chain. 
Bearing Type-Remova,ble steel-backed, babbitt-lined type except #4 (rear), 
which is machined in crankcase. End thrust taken by front bearing. 
Clearance-.0015-.0025" (o."adial), .003-.005" (endplay). 
Chain-Width, 1". Length, 1234. Pitch, .500". 
Camshaft Setting-Sprockets are marked. Mesh chain with sprockets turned 
so that marks are adjacent and in line with a straightedge across the shaft 
cent.ers. 
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Head Stem Seat 
Valves:- Diameter Diameter Angle Lift 

Intake ........ 1 17/32" ......... 340-.341" ........ 45° ........ 11/32" 
Exhaust .... 1 15/32" ......... 340-.341" ....... .45° ........ 11/32" 
Stem-to-Guide Clearance - .001-.003" (intake), 
.003-.005" (exhaust). 
Installing New Guides-Top of guide must •be 
1 3/16" below top of block. Finish ream new 
guides to inside diameter of .342-.343" (intake), 
.344-.345" (exhaust). 
Tappet Clearance-.005" (intake), .007" (exhaust) 
engine hot. 
Valve Springs-Variable pitch type. Install springs 
with close coils at the top. Do not compres.s 
springs to i)Ver-all length of less than 1½". 

Spring Pressure Spring Length 
Valve Closed ........ 45-50 lbs ......................... 2 1/16" 
Valve Open ...... 104-110 lbs ....................... l 23/32" 

NOTE:---Special alloy exhaust valve seat inserts 
are used. Inserts cannot be recut and must be 
reground. 

Valve Timing 
Intake Valves open at TDC. Close 50° ALDC. 
Exhaust Valves open 48° BLDC. Close 2° ATDC. 
To Check Valve Timing-Use regula,r timing gauge 
installed over #6 piston. Set tappet clearance #6 

intake valve at .010". This valve should open 
~ith piston on top dead center with gauge read
mg. zero when center '0' mark on impulse neu
trallzer at front of engine registers with pointer 
on chain case. Reset tappet cleamnce at .005" 
with engine hot. 

Lubrication:-Pressure type. Gear type oil ·pump 
located on lower end of inclined accessory shaft 
at right of engine. 
Oil Pressure-30-60 lbs. at normal driving speeds. 
Oil Pressure Relief Valve-Operates at 45 lbs. Lo
cated under plug on left hand side of crankcase. 
Adjustable by replacing spring. Standard spring 
unpainted. Lighter spring (to decrease oil pres
sm,e) painted red. Heavier spring (to increruse 
pressure) painted green. 
Capacity and Oil-6 qts. Use SAE. #30 (summer), 
#40 (summer-temperatures in excess of l00°F. 
or high speed dr,iving), #20-W (winter down to 
0°F.), #10-W (0° to -15°F.). 

CARBURETION:-(Fuel System). See Carburetion 
Section for complete data on Carburetor, Auto
matic Choke (optional equipment), Fuel Pump, 
Gasoline Gauge. 

Carburetor:-Carter, Model E6Cl, l½" plain tube, 
downdraft type. 
Automatic Choke-Sisson (special equipment). 

Fuel Pump :-A.C., Type P (right hand side of 
crankcase). 

Gasoline Gauge:-Motometer, Electric type. 
IGNITION :-Coil Model 540-.J, K. Ignition switch is 

part of coil assembly. 
Distributor Model 640-U. Single breaker, 6 lobe 
cam, full automatic advance type. Manual •ad
justment (at distri-butor), 20° (engine). 
Breaker GaP-Set gap at .020". Limits, .018-.024". 
Breaker Arm Spring Tension-19-23 ounces (be
hind contacts). 
Cam Angles (Distributor Degrees) - Closed 36°. 
Open 24°. 

CHRYSLER 
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Automatic Advance 
Degrees Distributor R.P.M. 

Start ........................................................................ 250 
7 ••••••••••••••••••••••••·••••••••••••••••••••••••••••••••••••••••••••••••••••• 400 

15 ··············································································1400 Degrees Engine R.P.M. 
1 ·································································-··········· 500 

14 ···································••········································· 800 
30 ·································································••·•·········2800 

IGNITION TIMING:- Flywheel Degs. Piston Position 
Std. (Cast-iron) head ...... AT TDC .............. 0000" TDC. 
H.C. (Aluminum) head .... 3° ATDC ........ 004" ATDC. 
Timing (using Ti.ming Light)-Connect timing 
light between distributor terminal and live ter
minal of generator relay. Turn engine over until 
#1 piston is on compression, stop with piston on 
top dead center when '0' center mark on impulse 
neutralizer at front of engine lines up with 
pointer on chain case (Std. Cast-iron head en
gines), or with piston slightly past top dead cen
ter when 3° mark on impulse neutralizer lines up 
with pointer (H.C. Aluminum head engines), 
loosen hold-down screw in advance arm, center 
pointer on scale, tighten hold-down screw, loosen 
advance arm clamp bolt, rotate distributor until 
timing lamp just goes out (contacts opening), 
tighten clamp bolt, see that rotor is opposite #1 
segment in distributor cap, check spark plug 
connections (see diagram). 
Timing (using Gauge) :-All cars can .be timed 
using a motor gauge installed in timing plug hole 
over #6 piston. 

NOTE:-Impulse neutralizer is marked in 1° 
graduatons for a total of 15° on ea-ch side of the 
'0' or dead center point. 

Firing Order:-1-5-3-6-2-4 (see diagram). 
Spark Plugs :-A.C., Type S-9 (Std. Cast-iron head), 

Type SL-9 (Aluminum head), 14 MM. Metric type. 
Type SL-9 plugs have a longer (7/16") thread 
length. 
Spark Plug Gaps-.025". 

BATTERY:-Willard, Type WH-2-15, 6 volt, 15 plate, 
119 A.H. capacity '(20 hr. rate). 
Starting Capacity-140 amperes for 20 minutes. 
Grounded Terminal-Positive ( +) terminal. 
Location-On left hand side under driver's seat. 

STARTER:-Model 727-M. Armature No. 823881. 
Manual pinion shift type. Starting switch mounted 
on starter field frame. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-24-28 ounces each. 

Performance Data 
Torque R.P.M. Volts Amperes 

0 f.t. lbs ............. 5500 .................. 5.0.................. 65 
15 " ............ Lock .................. 3.0 .................. 600 

Starting Switch:---Starting switch pedal and accel
erator are interconnected so that throttle is 
opened ¼-1/3 when pedal is depressed to start 
engine (see Equipment Section). 

Mounting:-Flange mounted on left hand front 
face of flywheel housing. To remove, take out 
flange mounting cap screws. 

GENERATOR:-Model 935-D. Armature No. 1854856. 
Third brush control type with external voltage 
regulation (regulator combined with cut-out relay 
in case on generator field frame. 
Charging Rate Adjustment (using Meters) :-Use 
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test ammeter and voltmeter to check generator 
output. Connect jumper wire between 'F' gener
ator terminal and ground (important as Voltage 
Regulator must be shorted out while adjustment 
being made). With generator at room tempera
ture, ,remove commutator cover band, loosen small 
round lock screw on commutator end plate, shift 
third brush by hand, counter-clockwise to increase 
or clockwise to decrease charging rate until out
put is 21 amperes at 8.6 volts, tighten lock screw, 
remove jumper wire. See Equipment Section for 
complete data on Voltage Regulator. 
Commutator Bar Method: - Remove generator 
from car, mount so that commutator can be 
seen, loosen lock screw on commutator end plate, 
shift third brush so that there are exactly 1 % 
commutator bars exposed between third brush 
and nearest main brush, tighten locking screw. 
This setting provides maximum safe output and 
must not be exceeded. 

Performance Data 
Amperes Volts R.P.M. 

Hot ................ 12-15 .................... 7.6-8.0 .................... 2900 
Cold ................ 18-21 .................... 8.2-8.5 .................... 2600 
Rotation-Counter-clockwise at commutator end. 
Shunt Field Current-2.3-2.6 amperes at 6.0 volts. 
Brush Spring Tension-22-26 ozs. (main), 16-20 
ozs. (third brush). 
Field Fuse-6 ampere capacity (in regulator case). 

Mounting:-Pivot mounted at left f-ront of engine. 
Driven by fan belt. To remove, take out two pivot 
bolts, one clamp bolt. 
Belt Adjustment-Loosen pivot bolts and clamp 
bolt, pull generator away from engine, tighten 
clamp bolt before slacking off on generator, 
tighten pivot bolts. 

RELAY REGULATOR (CONTROL UNIT) :-Model 5542. 
Consists of cut-out relay and voltage regulator 
in case on generator field frame. See Equip
ment Section for data on Voltage Regulator. 

Cut-out Relay 
Cuts in-6.6-6.8 volts. 
Cuts out-3 ampere discha,rge maximum. 
Relay Contact Gap-.015-.025". 
Air Gap-.012-.017" (contacts closed). 

Voltage Regulator 
Contacts Close-7.2 volts. Contacts Open-8.3 volts. 
Regulator Contact Gap-.008-.013". 
Air Gap-.038" between armature and core (ar

matme down against lower stop). 
.028" armature travel (between arma
ture and lower stop). 

LIGHTING :-Clum Switch, Model 9556. Delco-Remy 
Foot Control Switch 465-S. Foot control switch 
on toeboard used to control assymetric 'passing 
beam' (upper beam right hand headlight, lower 
beam left hand headlight). 

Bulb Specifications 
Lamp Candlepower Mazda No . 

Headlights .................................. 32-21 ................ A-1116 
Park., Instr., Comptmt. .......... 3 ................ 63 
Stop and Tail... ......................... 21-2 ................ 1158 
Dome -........................................ 15 ................ 87 

FUSES :-Lighting-20 amps. (on back of ammeter). 
Generator Field-6 ampere capacity in regulator. 

HORN:-Klaxon, K-26L, Type 1610. Vi-brator type. 
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AIRFLOW EIGHT, MODEL CU-IMPERIAL EIGHT, MODEL CV (1934) 
DELCO-REMY ELECTRICAL SYSTEM 

SERIAL NUMBER:-First number (CU)-6,593,001, (CV)-7,010,001. On right 
front door hinge pillar post. 

ENGINE NUMBER:-Stamped on boss left hand side of cylinder block between 
# 1 and 2 cylinders. 

ENGINE:-Model CU Eight. Eight cylinder In Line, 'L' head type. 
Dimensions-Bore, 3¼". stroke, 4½". Displacement, 298.6 cu. ins. 
Horsepower-Rated, 33.80. Developed, 122 H.P. at 3400 R.P.M. 
Compression-Std. Al. head-6.5-1. No optiona.l compression ratios. 

ENGINE :-Imperial Eight, Model CV. Eight cylinder In Line, 'L' head type. 
Dimensions-Bore, 3¼". Stroke, 43/a". Displacement, 323.5 cu. ins. 
Horsepowe.r-Rated, 33.80. Developed, 130 H.P. at 3400 R.P.M. 
Compression-Standard aluminum head-6.5-1. 

NOTE:-Cylinder head is aluminum alloy. Special gaskets, studs, and 
special length spark plugs (7/16" thread length) are used. Aluminum heads 
must always be tightened cold. 

Pistons:-Aluminum alloy, 'T' slot, cam ground type. Pistons have oxide finish 
which provides hard wearing surface on skirt. Pistons cannot be ground 
because of this oxide finish and 'cam ground' design and cylinders should 
b~ reconditioned to st,andard oversize. Finished pistons furnished in stan
dard oversizes of .003", .005", 010", .015", .020", .023", .025", .030", .040", .050", .060". 
Reconditioned cylinders must not be out-of-round or tapered more than 
.0005". Finish all cylinders to same size to maintain balance. 
Weight-Pistons of same size held to 1/10 oz. maximum weight variation. 
Removal-Piston and rod assembly removed from top of engine. 
Clearance-.025" (top), .0015" (bottom of piston skirt). 
Installing New Pistons-Install pistons with slot to left (opposite side from 
camshaft and valves). 

Piston Rings:-Four rings per piston, all above .piston pin. #1 and 2-com
pression rings, #3-undercut oil wiper ring, #4-oil control ring. Lower 
ring groov,es drilled radially with oil drain holes. 

Rings Width End Gap Side Clearance in Groove 
Comp. ( #1 and 2) ........ 1/8" ............. 007-.015" ....................... 003" maximum 
Comp. ( #3 Unde,rcut) .... 1/a" ............. 007-.015" ....................... 003" maximum 
Oil Cont. (#4) ................ 3/16" ............. 007-.015" ....................... 003" maximum 

Piston Pin:-Diameter~ 55/64". Length, 23/4". Piston floats in piston and rod 
(retaining rings used). To install or remove pins, first heat pistons in boil
ing w,ater. Pin hole in connecting rod is bronze bushed. 
Pin Fit in Piston-Tight thumb push fit with piston at 120°F. 
Pin Fit in Rod Bushing-Light thumb push fit at room temperature (70°F.). 

Connecting Rod:-Length, 9". Weight-Held to 1/10 oz. maximum weight var.i
ation in manufacture. 
Big End Bearing-Removable .steel-backed, babbitt-lined type. No shims. 
Clearance-.001-.00275" (radtal), .003-.009" (sideplay). 
Adjustment-No shims used. Replace bearings when clearance exceeds max
imum. Do not file, bearing caps. Install new bearings with small boss on 
bearing registering with machined groove in rod and bearing cap. Bearings 
.010" unde.rsize available for service. 

NOTE:-Connecting rod lower bea1in.gs offset. In.stall rods with widest 
half of bearing toward rear of engine (#1, 3, ,5, 7) or toward front of engine 
#2, 4, 6, 8). Oil hole in upper half of lower bearing must be toward cam
shaft side of engine on all rods. 

Crankshaft :-Five main •bearing type with integral cunterweights. 
Journal Sizes-2 45/64" ddameter (all bearings). 
Bearing Type-Removable steel-backed, babbitt-lined type. No shims. 
Celarance-.001-.002" (radial), .002-.005" (endplay). 
Adjustment-No shims used. Replace bearings. Do not file bearing caps. 
Bearings .010" undersize available for service. 
End Thrust-Taken by #5 (rear) main bearing. 

NOTE :....:..Check crankshaft for alignment. Maximum allowable run-out at 
center main bearing, .001". 
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DELCO-REMY ELECTRICAL SYSTEM 

Camshaft:-Six ,b~ring type. Camshaft drive
Non-adjustable chain. 
Bearing Type-Removable steel-backed, baibbitt
lined type except #6 (rea,r bea,ring), which is 
machined in crankcase. End thrust taken by #1. 
Clearance-.0015-.0025" (radial), .003" -.005" (end
play). 
Chain-Width, 1¼". Length, 123. Pitch, .500". 
Camshaft Setting :-Sprocke,ts are marked. Mesh 
chain with spr-0ckets turned so that marks are 
adjacent and in line w1th a str:aightedge across 
the shaft centers. 

Head Stem 
Valves:- Diameter Diameter Seat Angle Lift 

Intake .... 1 15/32" ........... 340-.341" .......... 45° ........ 11/32" 
Exhaust 1 13/32" ........... 340-.341" .......... 45° ........ 11/32" 
Stem-to-Guide Clearance - .001-.003" (intake), 
.003-.005" (exhaust). 
Installing New Guides-Top of guide must be 
13/16" below top of block. Finish ream new 
guides to inside diameter of .342·.343" (intake), 
.344-.345" (.exhaust). 
Tappet Clearance-.0'05" (intake), .007" (.exhaust), 
engine hot. 
Valve Springs-Viariable pitch type. Install springs 
with close coils at top. Do not compress springs 
,t-0 ,over-all lengith of less than 1 ½ ". 

Spring Pressure Spring Length 
Valve Closed ............ 46-50 Ibs ......................... 2 1/32" 
Valve Open ............ 104-110 lbs ......................... 1 11/16" 

NOTE:-Special alloy exhaust valve seat inserts 
are used. Seat insei,ts cannot be recut ,and must 
,be reground. 

Valve Timing 
Intake Valves open 2° BTDC. Close 44° ALDC. 
Exhaust Valves open46° BLDC. Close 4° ATDC. 
To Check Valve Timing-Use regular timing 
gauge installed o,ver #8 piston. Set tappet clear
ance #8 intake valve at .011". This valve should 
open with piston .002" before top dead centelI'. 
Reset tappet clearance at .005" with engine hot. 

Lubrication:-Pressure type. Gear type oil pump 
located on lower end of inclined accessory shaft. 
Oil Pressure-30-60 lbs. at normal driving speeds. 
Oil Pressure Relief Valve-Operates at 45 lbs. 
Located under plug on left hand side of crank
case. To adjust, remove cap, withdraw locking 
wire, turn slotted plug clockwise to increase oil 
pressure, or counter-clockwise to decrease oil 
pressure, replace locking wire and cap. 
Capacity and Oil-6 qts. Use SAE. #30 (summer), 
#40 (summer-temperatures in excess of 100°F. 
or high speed driving), #20-W (winter down to 
0°F.), #10-W (winter 0° to -15°F.). 

CARBURETION:-(Fuel System). See Carburetion 
Section for complete data on Carbu,retor, Auto
matic Choke, Fuel Pump, and Gasoline Gauge. 

Carburetor:-Stromberg, Model EE-22, 1¼" plain 
tube, dual, downdraft type. 
Automatic Choke--Sisson. 

Fuel Pump:-A.C., Type D. 
Gasoline Gauge:-Motometer, Electric type. 

IGNITION:-Coil Model 540-F. Ignition switch is 
part of coil assembly. 

Distributor Model 661-S (Model CU), 661-T (Model 
CV). Single breaker, 8 lobe cam, full automaitic 
advance rtype. No synchronization required. 

Breaker Gap-Set gap at .018". Limits, .017-.022". 
Breaker Arm Spring Tension-19·23 ozs. 
Cam Angles (Distributor Degrees) - Closed 31 °. 
Open 14°. 

Model 661-S-Automatic Advance 
Distributor Engine 

Degrees R.P.M. Degrees R.P.M. 
Start ...................... 250 2 .................... 500 

7.6 ...................... 420 15.2 .................... 840 
13 ...................... 1100 26 .................... 2200 

Model 661-T-Automatic Advance 
Sta,rt ...................... 250 4 ........................ 500 

7 ........................ 400 14 ........................ 800 
13 ........................ 1300 26 ........................ 2600 

IGNITION TIMING:- Flywheel Degs. Piston Position 
Aluminum Head engines .... at TD.C. .. ... 0000" TDC. 
Timing (using Light) :---Connect timing light be
tween distributor termLnal and live terminal on 
generator relay. Turn engine over until # 1 pis
rton is on compression, stop when piston reaches 
top dead center when '0' mark on impulse neu
tralizer at front of engine lines up with pointer 
on chain case, loosen advance arm clamp bolt, 
rotate distributor until timing light goes out 
(contacts opening), tighten cl-amp bolt, see that 
rotor is opposLte #1 segment in distributor cap, 
check spark plug connections (see diag,ram). 
Timing (using Gauge:-All engines can be timed 
using a Motor Gauge. installed in ,timing plug 
hole over #1 piston. 

Firing Order:-1-6-2-5-8-3-7-4 (see diagram). 
Spark Plugs:-A.C., Type SL-9. 14 MM. Metric. 

Spark Plug Gaps-.025". 
BATTERY:-Willard, Type WH-4·17, 6 volt, 17 plate, 

136 A.H. capacity (20 hr. rate). 
Starting Capacity-160 ,amperes for 20 minutes. 
Grounded Terminal-Positive (+) terminal. 
Location-On leflt hand side unde,r drive.r's seait. 

STARTER:-Model 727-J. Armature No. 823881. Sol
enoid operated pinion shifrt type. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-24-28 ounces each. 

Performance Data 
Torque R.P.M. Volts Amperes 

0 ft. lbs ............. 5500 .................... 5.0 .................. 65 
15 " .......... Lock .................... 3.0 .................. 600 

Starting Switch:-Solenoid Switch, Type 1516. Vac
uum Switch Type 1592. Starting switch and pin
ion shift operated by solenoid on starter field 
:kame. Solenoid citrcuit operated by solenoid relay 
and controlled by vacuum switch. Vacuum switch 
opera,ted by accelera,tor pedal. See Equipment 
Section for -complete data. 

Mounting:-Flange mounted on left hand front face 
of flywheel housing. To remove, take out flange 
mounting cap screws. 

GENERATOR:-Model 935-G. Armature No. 1854856. 
Thi-rd brush control type with emernal voltage 
regulation (regulator combined with cut-out relay 
in case on generaitor field frame) . Third brush 
setting adjusted by using test meters or :by 'Com
mutator Bar' method. 
·Charging Rate Adjustment (using Meters) :-Use 
-test ammeter and voltmeter to check generator 
output. Connect jumper wire between 'F' ter
minal of generator and g,round (important, as 
Voltage Regulator must be short,ed out while ad-

ju.stment i'S being made). With generaitor at room 
temperature, remove commutator cover band, 
loosen small •round lock screw on commutator 
end plate, shift third brush by hand counter
•clockwise to increase, or clockwise to decrease 
charging rate until output is 21 amperes at 8.6 
volts, tighten lock screw, remove jumper wire. 
Commutator Bai· Method :-Remove generaitor 
f.rom car, mount so that commutator can be 
seen, loosen lock screw on commutator end plate, 
shift third brush so that •there are exactly 1 % 
commutator bM's exposed between third brush 
e.nd nearest main brush, tighten locking screw. 
This setting provides maximum safe output and 
must not be exceeded. 

Performance Data 
Amperes Vol-ts R.P.M. 

Cold .............. 18-21 .................... 8.2-8.5 .................... 2600 
Hot ................ 12-15 .................... 7.6-8.0 .................... 2900 
Rotation-Counter-clockwise at commutator end. 
Shunt Field Current-2.3-2.6 amperes at 6.0 volts. 
Brush Spring Tension-22-26 ozs. (main), 16-20 
ozs. (third brnsh). 
Field Fuse-6 ampere capacity (in regula,tor case). 

Mounting:-Pivot mounted at left front of engine. 
Driven by water pump belt. To remove, take out 
two piv,ot bo1ts, one clamp bolt. 
Belt Adjustment-Loosen pivot bol-ts and clamp 
bolt, ·swing generator out or away f-rom engine, 
tighten damp bolt before slacking off on gener
ator, tighten pivot bolts. 

RELAY REGULATOR (CONTROL UNIT) :-Model 5544. 
Consists of Cut-out Relay and Voltage Regulator 
in case mounted -0n gener.atm: field frame. Relay 
has e~tr•a set of contacts for control of starter 
solenoid switch. See Equipment Seotion for com
plete data on Voltage Regulator. 

Cut-out Relay 
Cuts in-6.6-6.8 volts. 
Cuts out-3 ampe,re discharge (maximum). 
Relay Contact Gap-.015-.025". 
Air Gap-.012·.017" (contacts closed). 

Voltage Regulator 
Contacts Close-7.2 volts. Contacts Open-8.3 volts. 
Regualtor Contact Gap-.008-.013". 
Air Gap-.038" between armature and core (arm

ature down against lower stop. 
.028" armature ,travel (between arma
,ture and lower stop). 

LIGHTING:-Clum Switch, Model 9556. Delco-Remy 
Foot Control Switch 465-S. Foot control switch 
-0n toeboard used to control assymetric 'passing 
beam' (upper beam right hand headlight, lower 
•beam (left hand headlight). 

Bulb Specifications 
Lamp Candlepower Mazda No. 

Headlights ............................ 32-21. ....................... 2320-C 
Stop and Tail ...................... 21-2 ..... - ................. 1158 
Dome .................................... 15 ........................ 87 
All others .......................... 3 ........................ 63 

FUSES:-Lighting-20 amperes on back of ammeter. 
Horn-20 ampere capacity cartridge type in horn 
lead near ·starter solenoid. 
Generator Field-6 amperes in regulator c·ase. 

HORNS:-Klaxon, Model K-26G, Type 1779 (low note), 
1780 (high note). Matched set, blended tone, vi
brator type. Horn .current, 6.0-8.5 amperes a,t 6.0 
volts (1779), 5.0-6.5 amperes at 6.0 volts (1780). 
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SERIAL NUMBER:..,..-On right front door hinge pillar post. 
ENGINE NUMBER:-Stamped on boss left hand side of engine block between #1 

and 2 cylinders. 
ENGINE :-Eight cylinder, In Line, 'L' head type. Cylinders cast enbloc. 

Dimensions-Bore, 3½". Stroke, 5". Displacement, 384.8 cu. ins. 
Horsepowe1·-Rated, 39.20. Developed, 150 H.P. at 3200 R.P.M. 
Compression-Std. 6.5-1. No optional compression ratios. 

NOTE:-Standard 6.5-1 cylinder head is aluminum. Washers are used under 
cylinder head nuts and cylinder head must always be tightened cold. 

Pistons:-Aluminum alloy, Invar strut, slotted skirt type. Piston length, 4¼". 
Weight-All pistons of same size held to 2 gram (1/10 oz.) maximum weight 
variation in manufacture.· Unnecessary to classify pistons. 
Removal-Piston and rod assembly removed through top of engine. 
Clearance-.002" {at top of skirt). 
Fitting New Pistons-Use .002" feeler stock ½" wide to check clearance. Recon
dition cylinders when taper or out-of-round is .0015" {maximum). Recondi
tioned cylinders must not be tapered or out-of-round more than .0005". 

NOTE :-Install pistons with slot to right {camshaft side of engine). 
Piston Rings :-Five rings per piston, all above pin. Compression rings installed 

in upper grooves are 'Tungtite' tongue-and-groove type. A slotted oil control 
ring is used in the lower groove. 

Ring Width End Gap 
Comp. {all) .......................................... 5/32" ..................... v••······ .................... 007-.015" 
Oil Control (#5) ................................ 3/16" ................................................... 007-.015" 

Piston Pin:-Diameter, 55/64". Length, 3". Pin floats in pilston and rod and is 
held in place by retaining rings. Heat piston in boiling water to install or 
remove pins. Pin hole in connecting rod is bronze-bushed. 
Pin Fit in Piston-Tight thumb push fit with piston at 160°F. 
Pin Fit in Rod Bushing-Light thumb push fit rut room temper.ature {70°F.). 

Connecting Rod:-Length, 10". Weight held to 2 g.r. {l/'10 oz.) maximum varia
tion in manufacture. Not necessary to classify rods as to weight. 
Big End Bearing-Removable steel-backed, babbitt-lined type. No shims. 
Clearance-.001-.00275" {radial), .003-.009" (sideplay). 
Adjustment-None (no shims). Replace bearings when clearance exceeds max
imum. Do not file bearing caps. Install new bearings with small boss on 
bearing registering with machined groove in rod and cap. 

NOTE:-InstaU connecting rods with oil hole in lower bearing upper half 
toward camshaft side of engine. 

Crankshaft:-Nine main bearing type with eight counterweights. 
Journal Sizes-23/4" diameter (all bearings). 
Bearing Type-Removable steel-backed, babbitt-lined type. No shims. 
Clearance-.001-.002" (radial). 
Adjustment-None (no shims). Replace removable bearings. Do not file caps. 
End Thrust-Taken by #9 (rear) main bearing. ,Endplay, .0015-.0045". 

NOTE:-Check crankshaft for ali!lnment. Maximum allowable run-out at 
center main bearing, .001". 

Camshaft:--Six bearing type. Camshaft driv,e-Non- adjustable chain. 
Bearing Type-(#1) bnmze-backed, babbitt-lined (all others) steel-backed. 
babbitt-lined type. Distributor drive ,gear integ,ral with shaft at center. 
Chain-Width, 1½". Pitch, .500". 
Camshaft Setting-Sprockets are marked. Mesh chain with sprockets turned 
so marks are adjacent and in line with a straightedge across shaft centers. 

Valves:- Head Diameter Stem Diameter Seat Angle Lift 
Intake .............. 1 23/32" ............................. 340-.341" ............................ 45° ................ 11/32'" 
Exhaust ............ 1 21/32" ............................. 340-.341" ............................ 45° ................ 11/32" 
Stem-to-Guide Clearance-.001-.003" (intake), .002-.004" (exhaust). 
Installing New Guides-Top of guides must be 3/s" below top of block. Finish 
ream new guides to inside diameter of .342-.343" (intake), .344-.345'' (exhaust). 
Tappet Clearance-.006" (intake), .008" (exhaust) engine warm. 
Valve Springs- Spring Pressure Spring Length 

Valve Closed ....................................... 50-55 lbs ......................................... 23/4" 
Valve Open .......................................... 80-85 lbs ........................................... .. 

NOTE:-Special alloy exhaust valve seat inserts are used. Seat inserts can
not ,be recut and must be ground. 

• 
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Valve Timing 
Intake Valves Open-2° BTDC. Close--44° ALDO. 
Exhaust Valves Open-46° BLDC. Close 4° ATDC. 
To Check Valve Timing-Use regular timing gauge 
installed over #1 piston. Set tappet clearance #1 
intake valve at .008". This valve should open with 
piston 2° or .002" before top dead center. Rese-t 
tappet clearance at .006" with engine warm. 

Lubrication :-Pressure type. Gear type oil pump lo
cated in crankcase. 
Normal Oil Pressure-30-60 lbs. at normal driving 
speeds. 
Oil Pressure Relief Valve-Located under plug on 
left hand side of crankcase. Adjustabl-e type. To 
adjust, remove cap, withdraw locking wire, turn 
slotted plug olockwise to increase, or couniter
clockwise to decrease oil pressure, replace locking 
wire and cap. 
Capacity and Oil-8 qts. (refill). Use SAE #30 
(summer-normal conditions), #40 (summer-high 
speed driving or temperatures above 100°F.), #20-
W (winter-down to o°F.), #10-W (winter-0° to 
-15°F.). 

CARBURETION: - (Fuel System). See Carburetion 
Section for complete data on Carburetor, Auto
matic Choke, Fuel Pump, and Gasoline Gauge. 

Carburetor: -Stromberg, Model E,E-3. Dual, 1½" 
plain tube, downdraft type. 
Automatic Choke-Sisson. 

Fuel Pump:-A.C., Type I. Combination fuel and 
vacuum pump. 

Gasoline Gauge:-Motometer, electric type. Com
bination fuel and oil gauge. Oil level reading ob
tained by pressing button on instrument panel. 

IGNITION:-Coil Model 540-L. Igntion switch is part 
of coil assembly. 

Distributor Model 661-Z. Single breaker, 8 Jobe cam, 
full automatic type. No synchronization required. 
Manual advance consists of adjustment at distri'b
utor. 
Breaker Gap-Set gap at .018". Limits, .017-.022". 
Breaker Arm Spring Tension-19-23 ounces. 
Manual Advance-20° (engine-adjustment only). 
Cam Angles (Distributor Degrees) - Closed 31 °. 
Open 14°. 

Automatic Advance 
Distributor 

Degrees R.P.M. 
Start .................. 250 

Engine 
Degrees R.P.M. 

4 ........................ 500 
7 ........................ 400 14 ........................ 800 

16 ························1800 32 ........................ 3600 
IGNITION TIMING:- Flywheel Degs. Piston Position 

Aluminum Hed. engines 2° ATDC .......... 002" ATDC. 
Timing (Using Timing Light): - Connect timing 
light between distributor terminal and live ter
minal on generator relay. Turn engine over with 
#1 piston on compression, stop with piston 2° 
after top dead center when 2° mark on impulse 
neutralizer at front of engine lines up with pointer 
on chain case, loosen advance arm clamp bolt, 
rotate distributor until timing lamp goes out 
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(contacts just opening), tighten clamp bolt, see 
that rotor is opposite #1 segment in distributor 
cap, check spark plug cable connections (see dia
gram). 
Timing (Using Gauge) :-All engines can be timed 
using a motor gauge installed in timing plug hole 
over # 1 piston. Ignition setting is .002" after top 
dead center. 

Firing Order:-1-6-2-5-8-3-7-4 (see diagram). 
Spark Plugs:-A.C., Type KL-9. 14 MM. Metric type. 

These plugs have special longer (7/16") thread 
length. 
Spark Plug Gaps--.025" (use wire drill or wire 
gauge to gauge gap). 

BATTERY:-Willard, Type RH-21, 6 volt, 21 plate, 170 
A.H. capacity (20 hour rate). 
Starting Capacity-200 amperes for 20 minutes. 
Grounded Terminal-Positive (+) terminal. 
Location-On left hand side under driver's seat. 

STARTER:-Model 728-W. Four pole type. Starter drive 
-through reduction gears and overrunning clutch 
to solenoid operated pinion gear. 
Rotation - Clockwise (armature) at commutator 
end. 
Brush Spring Tension-24-28 ounces. 

Performance Data 
Torque R.P.M. Vo1ts Amperes 

0 ft. lbs ........... 2500 .................... 5.0 .................... 70 
28 " ........ Lock .................... 3.0 .................... 600 

Starting Switch:-SOlenoid Switch, Type 1518. Push
button Switch type. Starting switch and pinion 
shift operated by solenoid on starter field frame. 
Solenoid circuit operated by solenoid relay and 
controlled by pushbutton on instrument panel. 
Operative only with ignition on. See Equipment 
Section for complete data. 

Mounting:-Sleeve mounted on lef.t hand front face 
of flywheel housing. To remove, take out sleeve 
mounting pilot screws. 

GENERATOR:-Model 967-P. Armature No. 1836971. 
Third brush control type with external voltage 
,regulation (voltage control relay combined with 
cut-out relay in case on generator field frame). 
Use test meters or commutator bar method to set 
third brush. 
Charging Rate Adjustment (using Meters) :-Use 
test ammeter and voltmeter to check generator 
output. Connect jumper wire from 'F' generator 
terminal to ground (this is important as voltage 
control relay must ,be shorted out while adjust
ment is being made). With g-enerator at room 
,temperature, remove cover band, loosen lock screw 
on commutator end plate, shift thi,rd brush ,by 
hand counter-clockwise to increase, or clockwise to 
decrease charging raite until output is 19 amperes 
a,t 8.6 volts, tighten lock screw, remove jumper 
wire. See Equipment Section for complete data on 
Voltage Control Relay. 
Commutator Bar Method:-Remove generator 
from car, mount so that commutator can be seen, 
loosen lock screw on -end plate, shift third brush 
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so there are exactly 2¼ commutator bars exposed 
between third brush and nearest main brush, 
<tighten locking sorew. This setting provides max
imum safe output and must not be exceeded. 

Performance Data 
Amperes Volts R.P.M. 

Cold ............ 22-25 ...................... 8.7-9.0 ...................... 1800 
Hot ............ 13-16 ...................... 7.8-8.1 ...................... 2000 
Rotation-Counter-clockwise at commutator end. 
Shunt Field Current-2.8-3.5 amperes at 6.0 volts. 
Brush Spring Tension-22-26 ozs. (main), 16-20 
ozs. (third brush). 
Field Fuse-6 ampere capacity (.in regulator case). 

Mounting:-Pivot mounted at left f,ront of engine. 
Driven by water pump belt. To remove, take out 
two pivot .bolts, ·one clamp bolt. 
Belt Adjustmeut-.Loosen pivot bolts and clamp 
,bolt, swing generator out or away from engine, 
tighten clamp ,bo1t •before slacking off on gener
ator, tighten pivot ,bolts. 

RE.LAY-REGULATOR (CONTROL UNIT) :-Model 5550. 
Consists of Cut-out Relay and Voltage Control 
Relay in case on generator field frame. See Equip
ment Section for complete data on Voltage Control 
Relay. 

Cut-out Relay 
Cuts in-6.6-6.8 volts. 
Cuts out-3 ampere discharge (maximum). 
Relay Contact Gap-.015-.025". 
Air Gap-.012-.017" (contacts closed). 

Voltage Control Relay 
Contacts Close-7.2 vo1ts. Contacts Open-8.3 volts. 
Contact Gap-.008-.013". 
Air Gap-.038" between armature and core (arm

ature down ,against lower stop). 
.028" armature travel (between armature 
and lower stop) . 

LIGHTING:-Clum Switch, Model 9556. Delco-Remy 
Foot Control Switch, Model 465-S. Foot control 
switch on toeboard used to control assymetrical 
'passing beam' (lower beam left hand headlight, 
upper beam right hand headlight), operative only 
with ,light switch in driving position. Headlights 
are aimed straight ahead. Headlight bulbs are pre
.focused type. 

Bulb Specifications 
Lamp Candlepower Mazda No. 

Headlights .......................... 32-21 ........................ 2320-C 
Stop and Tail .................... 21-2 ........................ 1158 
All others ............................ 3 ........................ 63 

FUSES:-Lighting-20 ampere ,capacity, one mounted 
on back of ammeter, one mounted in cartridge be
hind instrument board. 
Horn-20 amper-e capacity cartridge type in horn 
lead near starter solenoid. 
Generator Field-6 ampere capacity in ,regulaitor 
case. 

HORNS:-Klaxon, Model K-26G, Type 1783 (low note), 
1784 (high note). Matched set, blended tone, vibra
tor type. Horn current, 6.0-8.5 amperes at 6.0 volts 
(Type 1783), •5.0-6.5 amperes at 6.0 ·volts (Type 
1784). 
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FOUR CYLINDER, MODEL 41 (1934) 
AUTO-LITE ELECTRICAL SYSTEM 

SERIAL NUMBER:-First number, 1001. On plate on lower ,toeboard. 
ENGINE NUMBER:-On plate on left hand side of cylinder -block. 
ENGINE:-Continent,al, Model C400. Four cylinder, 'L' head type. 

Dimensions-Bore, 3%". Stroke, 4". Displacement, 143.12 cu. ins. 
Ho1·sepower-Rated, 18.22. Developed, 38 H.P. at 2600 R.P.M. 
Compression-Std. 5.05-1. No optional compression ratios. 

Pistons :-Nickel-iron (cast-iron) type. 
Removal-Piston and rod assembly removed through top of engine. 
Clearance-Top-.014". Skirt, .003". 

Piston Rings:-Three rings per piston, #1 and 2-compression rings, #3-
Draino,il coilltr,o~ ring. 

Ring Width End Gap Wall Thickness 
Comp. (#1, 2) ...................... 1/8"............................ .010" ............................. 145" 
Oil Cont. ( #3) .................. 3/16" ............................. 010-.015" ............................. 145" 

Piston Pin:-Diameter, 55f64". Pin floats in piston and rod and is held by snap 
rings. 

Connecting Rod :-Length, 7". 
Big End Bearing-Spun babbitt-lined type. 
Clearance--.0015" (radial), .005" (sideplay). 

Crankshaft:--Three main bearing type. 
Journal Sizes-1 ¾" diameter (all bearings). 
Bearing Type-Bronze-backed, babbitt-lined (bimetal) type. 
Clearance-.0015" (radial). 
End Thrust-Endplay, .006". 

Camshaft:-Three bearing type. Camshaft drive-Non-adjustable chain. 
Camshaft Bearing Diameters-#1-1¾", #2-1 11/16", #3-1¼". 
Chain-Link belt. Width, l". Length, 46 links. Pitch, .500". 
Camshaft Setting-Sprockets are marked. Correct setting "9 links" is stamped 
on front end plate in chain case. Mesh chain with sprockets turned so there 
are exactly 9 links or ten chain pins (inclusive) between the marks on the 
sprockets. 

Valves:- Head Diameter Stem Diameter Length Seat Angle Li-ft 
Intake .......... 1 21/64" .................... 5/16" .................... 4 27/64" ................ 30° ................ 9/32" 
Exhaust ...... 1 17/64" .................... 5/16" .................... 4 27/64" ................ 30° ................ 9/32" 
Tappet Clearance-.006-.008" (·all valves-engine hot). 
Valve Springs-73 lbs. tension (valves open). 

Valve Timing 
Intake Valves Open-At TDC. Close-40° ALDC. 
Exhaust Va,lves Open-35° BLDC. Close- 5° ATDC. 
To Check Valve Timing-Set tappet clearance #1 exhaust valve at .010". This 
valve should colse with piston 5° past top dead center when flywheel mark 
',EX.CL.#1' lines up with indicator in inspection hole in left hand f.ront face 
of flywheel housing. Reset tappet clearance at .006-.008" with engine hot. 

Lubrication:-Pressure type. Gear •type oil pump located in crankcase. 
Oil Pressure-IO lbs. minimum at 500 R.P.M., 35-40 lbs. at 2500 R.P.M. with 
hot oil. 
Capacity and Oil-4 qts. Use SAE. #30 (summer), #20 (winter). 

CARBURETION:-(Fuel System). See Carburetion Section for complete data on 
carburetor, Fuel Pump, and Gasoline Gauge. 

Carburetor:-Marvel, Type AC 10-1530, %" updraft type. 
Fuel Pump:-A.C., Type P, on right hand side of crankcase. 
Gasoline Gauge:-K-S Telegauge, hydrostatic type. 

IGNITION :-Coil Model IG-4606. Coil mounted on dash, a:ssembled as unit with 
ignition switch. 
Ignition Current-1-3 amperes (running), 3-4.5 amperes (stopped). 
Ignition Switch-Electrolock, Type 16-S. Unit with cold (connected by ar
mored cable). See Equipment Section for complete data. 

Distributor Model IGB-4202. Single breaker, 4 lobe cam, full automatic advance 
type. 
Breaker Gap-Set at .020". Limit·s, .018-.020". 
Breaker Arm Sp1·ing Tension-16-22 ounces. 
Cam Angle-41 ° ·(closed), 49° (open) distri'butor degrees. 
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Automatic Advance 
Di'stributoc Engine 

Degrees R.P.M. Degrees R.P.M. 
Start .................... 250 0 .......................... 500 

3 .......................... 340 6 .......................... 720 
5 .......................... 400 10 .......................... 800 
8 ........................ 700 16 .......................... 1400 

10 .......................... 900 20 .......................... 1800 
12 .......................... 1100 24 .......................... 2200 
13 .......................... 1200 26 .......................... 2400 

IGNITION TIMING:- Flywheel Degs. Piston Position 
All engines .................. 7° BTDC .............. 0192" BTDC. 
To Set Timing-Wi<th #1 piston on compression, 
turn engine over by hand until piston is 70 before 
top dead center, stop when flywheel mark '#1 IGN' 
lines up with indicator in inspection hole in left 
f,roIJJt face of flywheel housing. This mark is 7° 
or .610" before top dead center mark 'TDC'. Then 
loo~ advance arm clamp bolt, rotate distributor 
until contacts begin to open, tighten clamp bolit 
see that rotor is opposi.te # 1 segment in distrib~ 
u~r cap, conneot spark! plugs as indicated on 
diagram. 

Firing Order:-1-3-4-2 (see di.ag,mm). 
Spark Plugs:-A.C., Type G-12. 18 MM. Metric type. 

Spark Plug Gaps-Set gaps at .025-.030". 
BATTERY:-U.S.L,, Frontier Type A-13A 6 volt 13 

plate~ 78 A.H. capacity (20 hour rate).' ' 
Startmg Capacity-90 amperes for 20 minutes. 
Gro~ded Terminal-Negative (-) terminal. 
Location-Under tiront floor boards on left side. 

STARTER:-Model MZ-4034. Armature No. MZ-2053. 
Starter drive-Inboard Bendix 
Rotation-_counter-clockwise rut commutator end. 
Brush Spring Tension-44-56 ozs. (new brushes). 

CONTINENT AL 
FOUR CYLINDER, MODEL 41 (1934) 
AUTO-LITE ELECTRICAL SYSTEM 

Cranking-1325 R.P.M., 200 amperes, 5 volts. 
Performance Data 

Torque R.P.M. Volts Amperes 
O ft. lbs ............. 5000 .................... 5.5.................... 60 

.65 " ............ 2500 .................... 5.5 .................... 100 
2.55 " ............ 1325 .................... 5.0 .................... 200 
4.95 " ............ 750 .................... 4.5 .................... 300 
7.65 " ............ 220 .................... 4.0 .................... 400 
7.8 .......... Lock .................... 3.0 .................... 420 

11.8 '' ..... _____ I.iock .................... 4 .. 0 .................... 560 
Starter Switch:-Model SW-4001. Foot plunger .type 

mounted on toeboard. 
Mounting :-Fllange mounted on left hand front face 

of flywheel housing. To remove, take out two 
flange mounting s,crews. 

GENERATOR:-Model GAM-4505. Armature No. GAM-
2081, Third brush control type. 
Charging Rate Adjustment-Take off commutator 
cover band, shift ithi-rd brush by hand by prying 
on mounting stud, counter-clockwise to increase, 
or clockwise to decrease charging rate. Third 
brush hreld in any position by friction. 
Maximum Charging Rate-17 ,amperes (cold), 8.0 
volts, 2400 R.P.M. 

Performance Data 
Amperes Volts R.P.M. 

0 ................................ 6.4 .............................. 700 
4 ................................ 6.9 .............................. 880 
7 ................................ 7.0 .............................. 1000 

10 ................................ 7.2 .............................. 1180 
14 ................................ 7.8 .............................. 1520 
17 ................................ 8.0 .............................. 2375 
15.2 ................................ 7.9 .............................. 3200 
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Rotation-Counter-clockwise at commutator end. 
Field Current-4.08-4.52 amperes at 6.0 volts. 
Motoring Current-4.94-5.46 amperes at 6.0 volts. 
Brush .Spring Tension-18-22 ozs. (new brushes). 

Mounting:-Cradle mounted at left front of engine. 
Fan belt drive. Water pump driven by generator 
sh-aft extension. To remove, disconnect water 
pump driv,e coupling, slack off belt adjustment, 
loosen mounting ,clamp band. 

Belt Adjustment-.:.Loosen large nut holding fan 
on bracket, move fan up until belt can just be 
turned with fan held stationary, tighten mounting 
nut. 

RELAY:-Model CB-4014. Mounted on generator field 
frame. 
Cuts in-7.0-7.5 v,ol<ts. 
Cuts out-.5-2.5 amperes discharge. 
Relay Contact Gap-.025-.035". 
Air Gap-.010-.030" (-contacts closed). 

LIGHTING:-Soreng-Manegold Switches. Light Switch 
Model 5670-AA. Foot Control Switch Model C-
2100-A. Light switch on instrument board. Foot 
control swttch used .to control headlight upper and 
lower beams. 

Bulb Specifications 
Lamp ' Ca,ndlepower Mazda No. 

Headlights .......................... 21-21 ........................ 1110 
Stop and Tail Light .......... 21-2 ........................ 1158 
All others ............................ 3 ........................ 63 

FUSES :-20 ampere capacity lighting fuse on lighting 
switch. 

HORN:-Schwartze Model 093000. Vibrator type. 
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DE SOTO 

AIRFLOW MODEL SE (1934) 
DELCO-REMY ELECTRICAL SYSTEM 

SERIAL NUMBER:-First number, 5,068,501. Located on right front door hinge 
pillar post. 

ENGINE NUMBER:---\.Stamped on boss .on left side of cylinder block between #1 
and #2 cylinders. 

ENGINE:-Six cylinder 'L' head type. Engine mounting, Floating Power. 
Dimensions-Bore, 33/s". Stroke, 4½". Displacement, 241.5 cu. ins. 
Horsepower-Rated, 27.34. Developed, 100 H.P. at 3400 R.P.M. (Al. Head). 
Compression-Std. Al. head-6.2-1. No optional compression ratios. CUTOUT RELAY 

,-----·---ii 
i j NOTE:-Special cylinder head gaskets, studs, and special length spark 

plugs (7/16" thread length) are used with the aluminum head. &luminum 
heads must always be tightened cold. 

Pistons:-Aluminum alloy 'T' slot type with aluminum .oxide finish. Pistons 
are ',cam' ground with greatest cleairance a,cross piston ,pin ends. Special 
equipment necessary to finish pistons and cylinders should be reconditioned 
,to standard oversize. Pistons furnished in standard oversizes of .003", .005", 
.010", .015", .020", .023 ", .025", .030", .040", .050", .060". Reconditioned cylinders 
must not be out-of-round or tapered more than .0005". All cylinders should 
be finished to same size to maintain balance. 

IS~~.....,....., __ ..,._ ______ .., ______ ~ 

.,. __ ,. ■.r==illL!VOLTACE CONTROL RELAY 1sn 

~ENERATOR PliLD FUSE 

Clearance-.025" (head), .0015" (at bottom o-f piston sk,irt). 
Weight-All pistons -of same size held to 2 gr. (1/10 oz.) weight variation 
in manufacturing. 
Removal-Piston and rod assembly -removed from top of engine. 
Installing New Pistons-Install new pistons witli slot to left (opposite side 
from camshaft and valves). 

Piston Rings:-Four rings per piston, #1 and 2 compression rings, #3 under
cut oil wiper ring, #4 speciail oil control ring. Lower ring grooves are drilled 
radially with oil drain holes. 

Side Clearance 
Ring Width End Gap in Groove 

Comp. (1 and 2) .................... 1/8" ......................... 007-.015" ........................... 003" 
Comp. (3-Undercut) .............. ¼" ......................... 007-.015" ........................... 003" 
Oil Cont. (4) ........................ 3/16" ......................... 007-.015" ........................... 003" 

Piston Pin:-Diameter, 55/64". Length, 23/s". Pin floats in piston and rod 
(retaining rings used). When installing pins, piston can be heated in boil
ing water whic,h will allow pin to be installed and centered easily. 
Pin Fit in Piston-Tight thumb push fit with piston at 120°F. 
Pin Fit in Rod-Lig,ht thumb push flt with piston at room temperature 
(70°F.). 

NOTE :-Pin hole in upper end of conneeting rod is bronze bushed. 
Connecting Rod:-Length, 83/4". Weight variation, rods held to 2 ,gr. (1/10 oz.) 

variation from standard weight in manufacture. 
Big End Bearing-Removable steel-,backed babbitt lined type. No shims. 
Clearance-.001-.0027" (radial), .003-.009"· (sideplay). 
Adjustment-No shims used. Replace ,removavle bearings when clearance 
e~ceeds maximum. Install new bearings with small ·boss on bearing regis
tering with machined rgroove in connecting rod. Service bearings available 
.010" undersize. 

NOTE:-Lower bearings are pffset. Install rods with offset (widest half 
of bearing) .toward rear of engine (#1, 3, 5- cylinders) or toward front of 
engine ( #2, 4, 6 cylinders). Oil hole in upper half of bearing must be to
ward camshaft side of engine on all rods. 

Crankshaft:-Four main bearing type with integral counterweiglhts . 
.Journal Sizes-2½" diameter (all bearings) . 

. Bearing Type-Steel-backed, babbitt-lined type. No shims. 
Clearance-.001-.002" (radial), .003-.007" (endplay). 
Adjustment-No shims used. Replace bearings. Do not file bearing caps. 
End Thrust-Taken by rear (#4) bearing. 

Camshaft:-Four bearing type. Camshaft ·dr-ive, non-adjustable chain. 
Bearing Type-Removable steel-backed, babbitt-lined type (except rea,r 
bearing, which is machined in crankcase). 
Clearance-.0015-.0025" (radial), .003-.005" (endplay). 
Chain-Width, 1". Length, 48 links. Pitch, .500". 
Camshaft Setting-Sprockets are marked. Mesh chain with sprockets ,turned 
so that marks are adjacent and in line with a straightedge across the shaft 
centers. 
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Valves:- Head Diameter Stem Diameter 
Intake .................... 1 ·17/32" ....................... 340-.341" 
Exhaust .................. 1 15/32N······················ .340-341" 
Seat Angle-45° (all valves). Lift, 11/32". 
Stem-to-Guide Clearance - .001-.003" (intake), 
.003-.005" (exhaust). 
Installing New Guides-When new guides are in
stalled, ream inside diameter to .342-.343" (in
take), .344-.345" (exhaust). Top of guide to top 

. of cylinder block distance must be 1 3/16". 
Tappet Clearance-.005" (intake) .007'' (exhaust) 
with engine hot. 
Valve Springs- Pressure Length 
Valve Closed ................ 46-50 lbs ....................... 2 1/16" 
Valve Open .................. 104-110 lbs. 

NOTE:-Do not compress valve springs to less 
than l½" length. Special alloy exhaust valve seat 
inserts used. Seat inserts cannot be recut and 
must ,be ground. 

Valve Timing 
Intake Valves open at TDC. Close, 50° ALDC. 
Exhaust Valves open, 48° BTDC. Close 2 ° ATDC. 

To Check Valve Timing-Use regular timing 
gauge. Set tappet clearance #6 intake valve at 
.010". This valve should open with piston on top 
dead center. Reset tappet clearance at .005" with 
engine hot. 

Lubrication :-Pressure type. Gear type oil pump 
located at right of crankcase on lower end of 
inclined accessory shaft. 
Oil Pressure-30-60 lbs. at normal driving speeds. 
Oil Pressure Relief Valve-Operates at 45 lbs. 
Located under plug on left hand side of crank
case. Adjustable by replacing spring. Standard 
springs unpainted. Heavy spring (to increase oil 
pressure) painted green. Lighter spring (to de
crease oil pressure) painted red. 
Capacity and Oil-6 qts. Use SAE. #30 (summer), 
#20-W or 10-W (winter). 

CARBURETION :-(Fuel System). See Carburetion 
Section for complete data on Carburetor, Fuel 
Pump, Gasoline Gauge, and Automatic Choke. 

Carburetor:-Carter, Model E6Bl, l½" plain tube, 
downdraft type. 
Automatic Choke-Sisson. 

Fuel Pump :-A.C., Type P on right hand side of 
crankcase. 

Gasoline Gauge:-Motometer electric type. 
IGNITION:-Coil Model 540-E. Ignition switch is 

part of coil assembly (connected to coil by ar
mored cable). 

Distributor Model 644-W. Single breaker, 6 lobe 
cam, full automatic advance type. 
Breaker Gap-Set gap at .020". Limits, .018-.024". 
Breaker Arm Spring Tension-19-23 ozs. 
Cam Angles (Distributor Degrees) - Closed 36°. 
Open 24°. 

Automatic Advance 
Distributor Degrees Distributor R.P.M. 

Start ................................................................ 250 
7 ................................................................... 400 

15 .................................................................. 1600 
Engine Degrees Engine R.P.M. 

4 ••••••••••••••••••••••••••••••••••••••••••••····· ................. 500 
14 .................................................................. 800 
30 .................................................................. 3200 

DESOTO 
AIRFLOW MODEL SE (1934) 

DELCO-REMY ELECTRICAL SYSTEM 

Mounting :-On left hand side of crankcase. Held 
in place by hold-down screw in advance arm. 

IGNITION TIMING:-Flywheel Degs. Piston Position 
Aluminum Head 3o ATDC ...................... 004" ATDC. 

Timing (using Timing Light)-Connect. timing 
light between distributor terminal and live ter
minal of generator relay. '!_'urn engine .over :until 
#1 piston is on compression, stop with piston 
slightly past top dead center when 4° mark on 
crankshaft impulse ne~tralizer at .front of en
.gine is directly under pointer on chain case, l~osen 
hold-down screw in advance arm, center pointer 
on scale tighten hold-down screw, loosen clamp 
bolt on advance arm, rotate distributor until tim
ing light just goes out, tighten cl3:mp . bol.t, see 
that rotor is opposite #1 segment m distributor 
cap check spark plug connections (see diagram). 
The Impulse Neutralizer is marked in 1 ° grad
uations for a total of 15° on each side of the •~• 
or top dead center point. The ignition mark 1s 
the third graduation to the left of the center or 
'O' mark (facing front of engine). . 

Timing (using Gauge)-All cars can be timed 
using a Motor Gauge installed over #1 J?iston. 

Firing Order:-1-5-3-6-2-4 (see diagram). 
Spark Plugs:-A.C., Type SL-9 (aluminum heads 

only). 14 MM. Metric type. 
Spark Plug Gap-.025". 

BATTERY:-Willard, Type WS-4-17, 6 volt, 17 plate, 
115 A.H. capacity (20 hour rate). 
Starting Capacity-140 amperes for 20 minutes. 
Grounded Terminal-Positive <+) terminal. 
Location-Under left front seat. 

STARTER:-Model 727-L. Armature No. 823881. 
Rotation-Counter-clockwise at commutat-or end. 
Brush Spring Tension-24-28 ounces. 

Performance Data 
Torque R.P.M. Volts Amperes 

0 ft. lbs ............... 5500 .................... 5.0.................... 65 
15 " ............ Lock .................... 3.0 .................... 600 

Starting Switch:--Solenoid Switch No. 1516. Push
button Switch No. 1387. Starter pinion shift op
erated by solenoid on starter field frame. Con
trolled by relay (on solenoid switch case) oper
ated by pushbutton switch on instrument panel. 
Operative only with ignition 'on'. See Equipment 
Section for complete data. 

Mounting:-Flange mounted on left hand front 
face of flywheel housing. To ·remove, take out 
.flange mounting screws. 

GENERATOR:-Model 935-D. Armature No. 1854856. 
Third brush current control with external volt
age regulation (regulator combined with re~ay 
cut-out in case on generator field frame). Third 
l>rush setting should be adjusted by using test 
-meters or by 'Commutator Bar' method. 

Charging Rate Adjustment (using Meters)
Use test ammeter and voltmeter to check gener
ator output. Connect jumper wire from 'F' gen
erator terminal to ground {important as voltage 
regulator must be shorted out while adjustment 
is being made). With generator at room temper
ature, remove commutator cover band, loosen 
small round lock screw on commutator end plate, 
shift third brush by hand, counter-clockwise to 
increase, or clockwise to decrease charging rate 

PAGE 1233 

until output is 21 amperes at 8.6 volts, tighten 
lock screw, remove jumper wire. See Equipment 
Section for complete data on Voltage Regulator. 

Commutator Bar Method-Remove generator 
from car, mount so that armature can be seen, 
loosen lock screw on commutator end plate, shift 
third brush by hand so that there are exactly 
1 % commutator bars exposed between third brush 
and nearest main brush. This setting provides 
maximum safe output and must not be exceeded . 

Performance Data 
Amperes Volts R.P.M. 

Cold .............. 18-21 .................. 8.2-8.5 .................. 2400 
Hot ................ 12-15 .................. 7.6-8.0 .................. 2900 
Rotation-Counter-clockwise at commutator end. 
Shunt Field Current-2.3-2.6 amperes at 6.0 volts. 
Brush Spring Tension-22-26 ozs. (main brushes), 
16-20 ozs. (third brush). 
Field Fuse:-6 ampere capacity (in regulator case). 

Mounting:-Pivot mounting at left front of engine. 
Driven by fan ,belt. To remove, take out two 
hinge bolts and one clamp bolt. 

Belt Adjustment:-To adjust belt, loosen pivot 
bolts and clamp bolt, swing generator away from 
engine, ,tighten clamp bolt before slacking off on 
generator, tighten pivot bolts. Belt should be just 
tight enough to drive generator and water pump 
without slipping. 

RELAY REGULATOR (CONTROL UNIT) :-Model 
5542. Consists of relay cut-out and voltage reg
ulator in case on generator field frame. See 
Equipment Section for complete data on Voltage 
Regulator. 

Relay Cut-out 
Cuts in-6.6-6.8 volts. 
Cuts out-3 ampere discharge (max). 
Relay Contact Gap-.015-.025". 
Air Gap-.012-.017" (contacts closed). 

Voltage Regulator 
Contacts Close-7.2 volts. Contacts Open-8.3 volts. 
Regulator Contact Gap-.008-.013". 
Air Gap-.038" between armature and core (ar

mature down again lower stop). 
.028 a..rmature travel (between arma
ture and lower stop). 

LIGHTING :-Clum Switch, Model 9556. Delco Remy 
Foot Control Switch, Model 465-S. Foot control 
switch on toeboard used to provide assymmetrical 
'passing' ,beam (upper beam right hand head-· 
light-lower beam left hand headlight). 

Bulb Specications 
Lamps Candlepower Mazda No. 

Headlights ........................ 32-21 ........................ 2320-C 
Parking, Instrument...... 3 ........................ 63 
Stop and Tail... ................. 21-2 ........................ 1158 
Dome .................................. 15 ........................ 87 

FUSES :-Lighting-20 ampere capacity on back of 
ammeter. 
Horn-20 ampere capacity in fuse connector in 
horn lead near sta,rter . 
Generator Field-6 ampere capacity under reg
ulator cover on generator. 

HORNS :-Klaxon, Model K-26-G (matched set, blen
ded tone) Vibrator type. Current draw, 5.0-6.5 
amperes at 6.0 volts (high note), 6.0-8.5 amperes 
at 6.0 volts (low note). 
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DODGE· 
NEW SIX, MODEL DR, DE LUXE SIX, MODEL DS (1934) 

DELCO-REMY ELECTRICAL SYSTEM 

SERIAL NUMBER:-First number, (DR) 3,680,001, CDS) 4,528,651. Located on 
right front door hinge pillar post. 

ENGINE NUMBER:-Stamped on boss on le•& hand side of cylinder block be
tween #1 and #2 cylinders. 

ENGINE:-Six cylinder, 'L' head type. Engine mounting, Floating Power. 
Dimensions-Bore, 3¼". Stroke, 43/s". Displacement, 217.8 cu. ins. 
Horsepower-Rated, 25.35. Developed, 82 H.P. at 3600 R.P.M. (cast-iron 
head), 87 H.P. at 3600 R.P.M. (aluminum head). 
CompressiQn-Cast-iron head-5.6-1. High compression Al. head-6.5-1. 

NOTE:-Cast-iron head standard on Model DR. Aluminum head optional 
on Model DR and standard on Model DS. Special cylinder head gaskets, 
studs and special length spark plugs (7/16" thread length) used with alum
inum heads. Aluminum heads must always be tightened cold. 

Pistons:-Aluminum alloy, steel strut, 'T' slot type. Finished pistons furnished 
in standard oversizes of .003", .005", .010", .015", .020", .023", .025", .030", .040", 

.050", .060" (recondition cylinders to standard oversize). Semi-flnishe~ 
pistons furnished in two sizes: (1) cylinders from standard to .023" over
size, (2) f~om .025" to .050" oversize. These pistons should be slotted and 
then turned to finish size (.001" smaller diameter at bottom of skirt than 
at top). Reconditioned cylinders should not be out-of-round or tapered 
more than .0005". Finish all cylinders .t,o same size to retain balance. 
Weight-Maximum allowable weight variation ¼ oz. 

LT ACE CONT'-OL RELAY 
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Clearance-Fit pistons with .002" feeler s4ock ½" wide on side opposite 
slot. Use spring scale to check feeler tension. Scale should register 7-14 
pounds tension when feeler is withdnwn. More than 14 pounds indicates 
piston is too tight. Less than 7 pounds indicates piston is too loose. 
Removal-Piston and rod assembly removed from top of engine. 

:,--~:: .... ., ......... , ........ ,, ,,,, 

Installing Pistons-Install pistons with slot to left (opposite side from cam
shaft and valves). 

Piston Rings:-Four rings per piston, #1-plain compression ring, #2 and 
#3-tongue and groove type with lower ~ing undercut to act as an oil 
wiper, #4-special oil control ring. 

Ring Width End Gap Side Clearance in Groove 
Comp. (#1) ................... 1/s" ............................. 007-.012" ............................. 003" 
Comp. (#2, 3) ............ 1/8" ............................. 007-.015" ............................. 003" (see note) 
Oil Cont. (#4) ............ 5/32" ............................. 007-.015" ............................. 003" 

NOTE:-Clearance between rings in pair of tongue-and-groove rings, 
.003-.005". 

Piston Pin:-Diameter, 55,A6411
• Pin floats in piston and rod (retaining rings 

used). When installing rods, piston can be heated in boiling water which 
will allow pin to be installed and centered easily. . 
Pin Fit in Piston-Tightl thumb push fit with piston heated to 160°F. 
Pin Fit in Rod-Light thumb push fit, piston at room temperature (70°FJ. 

NOTE:-Pin hole in upper end of connecting rod is •bronze-bushed. 
Connecting Rod:-Length, 7 15/16". Weight variation, ¼ oz. maximum. 

Big End Bearing-Removable steel-backed, babbitt-lined type. No shims. 
Clearance-.001-.00275" (radial), .003-.009" (sideplay). 
Adjustment-No shims used. Replace removable bearings when cleairance 
exceeds maximum. Install new bearings with small boss on bearing reg
istering with machined groove in connecting rod. Service bearings available 
.010" undersize. 

NOTE:-Lower bearings are offset. Install rods with offset (widest hJ3.lif 
of bearing) toward rear of engine (#1, 3, 5 cylinders), or toward front of 
engine (#2, 4, 6 cylinders>. Oil ho'ie in upper half of bearing must be 
toward camshaft side of engine on all rods. 

Crankshaft:-Four main bearing type with integral counterweights. 
Journal Sizes-2½" diameter (all bearings). 
Bearing Type-Steel-backed, babbitt-lined type. No shims. 
Clearance-.001-.002w (radial), .003-.00r (endplay). 
Adjustment-No shims used. Replace bearings. Do not file bearing caps. 
End Thl'Ul>t-Taken by #~ Crear) bearing. 
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• Camshaft:-Four bearing type. Camshaft drive
non-adjustable chain. 
Bearing Type-Removable steel-backed rbabbitt
lined type (e~cept rear bearing which is ma
chined in crankcase). 

Clearance-.0015-.0025" (radial), .003-.005" (endplay). 
Chain-Width, l", Length, 48 links. Pitch, .500" 
Camshaft Setting-Sprockets are marked. Mesh 
chain with sprockets turned so that marks are 
adjacent and in line with a straightedge across 
the shaft cente;rs. 

Valves:- He-ad Di-ameter Stem Diameter 
Intake .................... 1 15/32".·····-··············· .340-.341" 
Exhaust ................ 1 15/32" ....................... 340-.341" 
Seat Angle-45° (all valves). Lift-5/16". 
Stem-to-Guide Clearance - .001-.003" (intake), 
.003-.005" (exhaust). 
Installing • New Guides - When installing new 
guides, ream inside diameter to .342-.343" (in
take), .344-.345" (exhaust). Top of guide to top 
of cylinder block distance must be %". 
Tappet Clearance-.005" (intake), .007" (e:l!/haust) 
with engine hot. 
Valve Springs Pressure Length 
Valve Closed ................ 34-38 lbs ......................... 13/4" 
Valve Open .................. 77-85 lbs. 

NOTE:-Do not compress valve springs to less 
than 1 7/16" length. Special alloy exhaust valve 
seat inserts used. Seat inserts cannot be recut 
and must be reground. 

Valve Timing 
Intake Valves open 6° ATDC. Close 46° ALDC. 
Exhaust Valves open 42° BLDC. Close 8° ATDC. 

To Check Valve Timing:-Use regular timing 
gauge. Set tappet clearance #6 intake valve at 
. 011" (cold). This valve should open with piston 
. 015" past top dead center. Reset tappet clearance 
at .005" with engine hot. 

Lubrication:-Pressure type. Gear type pump loca
ted at right of crankcase. 
Oil Pressure-30-60 lbs. at normal driving speeds. 
Oil Pressure Relief Valve-Operates at 40 lbs. 
Located under plug on left hand side of crank
~as_e. Adjustable by replacing spring. Standard 
sptings unpainted. Heavy spring (to increase oil 
pressure) painted green. Lighter spring (to de
x:rease oil pressure) painted red. 
_Capacity and Oil-5 qts. Use SAE. #30 (summer), 
#20-W or 10-W (winter). 

CARBURETION:-(Fuel System). See Carburetion 
Section for complete data on Carburetor, Fuel 
Pump, Gasoline Gauge, and Automatic Choke. 

Carburetor:-Stromberg, Model EX-22, 1¼" plain 
tube downdraft type. 
Automatic Choke-S.isson (special equipment). 

Fuel Pump :-A.C., Type B on right hand side. 
Gasoline Gauge:-Motometer, Electric type. 

IGNITION:_;_Coil Model 540-C (sedan), 540-D (coupe), 
540-A (DT-Canadian). Ignition switch is part of 
. coi! assembly (connected by armored cable). 

Distributor :-Model 644-U (Cast-iron Head), 644-W 
(H.C. AL. Head), 644-K CDT-Canadian). Single 
breaker, 6-lobe cam, full automatic advance type. 
Breaker Gap-Set gap at .020". Limits, .018-.024". 
Breaker Arm Spring Tension-19-23 ounces. 
Cam Angles (Distributor Degrees) - Closed 360. 
Open 24°. 

. DODGE 
NEW SIX, MODEL DR, DE LUXE SIX, MODEL DS (1934) 

DELCO-REMY ""ELECTRICAL SYSTEM 

644-U Automatic Advance 
Distributor Engine 

Deg,rees R.P.M. Degrees R.P.M. 
Star.t .... -............... 250 1.. ...................... 500 

7 ...................... 400 14 ........................ 800 
15 ...................... 1400 30 ........................ 2800 

644-W Automatic Advance 
Star.t .................... 250 4 ........................ 500 

7 ...................... 400 14 ........ ·-····· ........ 800 
15 ······ .. -· .. · ......... 1600 30 ........................ 3200 

644-K Automatic Advance 
1 .................. 250 4........................ 500 
7.5 .................. 400 15 ........................ 800 

16 .................. 1200 32 ........................ 2400. 
lGNITION TIMING:- Flywheel Degs. Piston Position 

DR. (Cast-iron Hd.) ........ 2° ATDC .......... 0017" ATDC. 
DR., DS. (Al. Hd.) ............ 4° ATDC .......... 0067" ATDC. 

Timing (using Timing Light) :-Connect timing 
light between distributor terminal and live ter
minal of generator relay. Turn engine over until 
#1 piston is on compression, stop with piston 
slightly past top dead center when 2° mark 
(Cast-iron Hd.), or 4° ma1k (Aluminum Hd.) on 
crankshaft impulse neutralizer at front of engine 
is directly under pointer on chain case, loosen 
hold-down screw in advance arm, center pointer 
on scale, tighten hold-down screw, loosen advance 
arn clamp bolt, rotate distributor until timing 
J.ight just goes out, tighten clamp bolt, see that 
r,otor is direetly opposite #1 segment in distrib
utor cap, check spark plug connections (see 
diagram). Impulse neutralizer is marked in 1 ° 
graduations for a total of 15° on each side of 
the 'O' or top dead center point. 

Timing (using Gauge) :-All cars can be timed 
using a Motor Gauge installed in timing plug 
hole over # 6 piston . 

Firing Order :-1-5-3-6-2-4 (see d.iagram). 
Spark Plugs:-A.C., Type S-9 (Cast-iron Hd.), Type 

SL-9 (Aluminum Hd.). 14 MM. Metric type. Type 
SL-9 has a longer (7/16") -thread length. 
Spark Plug Gaps-.025". 

BATTERY:-Willard, Type WT-1-15, 6 voI.t, 15 plate, 
90 A.H. capacity (5 ampere r-ate). 
Starting Capacity-117 amperes for 20 minutes. 
Grounded Terminal-Positive (+) terminal. 
Location-Under left hand front seat. 

STARTER:-Model 734-H. Armature No. 823881. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-24-28 ounces each. 

Performance Data 
Torque R.P.M. Volts Amperes 

0 ft. lbs. . ............. 5000 ................ 5.0 ................ 65 
12 " ............ Lock ................ 3.63 ................ 475 

Starting Switch:-Manual pinion shift connected to 
rsta,rting switch lever. Interconnected wj,th throttle 
cross shaft to provide ¼-1/3 .throttle opening 
while cranking (\See Equipment Section). 

Mounting:-Flange mounted on left hand front face 
of flywheel housing. 

GENERATOR:-Model 937-P. Armature No. 1838448. 
Third ·brush control type with external voltage 
regulation (regulator combined with relay cut-out 
in case on generator field frame. 

Charging Rate Adjustment (using Meters):
Use -test ammeter and voltmeter to check gener
ator output. Connect jumper wire from 'F' gen-
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erator terminal to ground (this is important as 
voltage regulator must be shorted out while ad
justment is being made). With generator at room 
temperature, remove commutator cover band, 
loosen small round lock screw on commutator end 
plate, shift third brush by hand, counter-clock
wise to increase, or clockwise to decrease charging 
rate until output is 21 amperes at 8.6 volts, tighten 
locking screw, remove jumper wire from voltage 
regulator. See Equipment Section for complete 
data on Voltage Regulator. 

Commutator Bar Method :-Remove generator 
from car, mount so that armature can be seen, 
loosen lock screw on commutator end plate, shift 
thi,rd brush so there are exactly 2½ commutator 
bars exposed between third brush and nearest 
main brush, tighten locking screw. This setting 
provides maximum safe output and must not be 
exceeded. 

Performance Data 
Amperes Volts R.P.M. 

Cold ............ 19-22 .................... 8.3-8. 7 .................... 2400 
Hot ............ 12-15 .................... 7.6-8.0 .................... 2600 
Rotation-Counter-clockwise at commutator end. 
Shunt Field Current-3.5-4.5 amperes at 6.0 volts. 
Brush Spring Tension-22-26 ozs. (main brushes), 
16-20 ozs. (third brush). 
Field Fuse-6 ampere capacity (in regulator case). 

Mounting:-Pivot mounting at left front of engine. 
Drive by fan belt. To remove, take out two pivot 
.bolts, one clamp bolt. 

Belt Adjustment:-Loosen pivot bolts and clamp 
bolt, use spring scale to pull generator horizon
tally away from engine until belt tension (scale 
reading) is 45-50 lbs., tighten clamp bolt and 
pivot bolts before slacking off scale tension . 

RELAY REGULATOR (CONTROL UNIT) :-Model 5540. 
Control unit consists of relay cut-out and voltage 
regulator in case on generator field frame. See 
Equipment Section for complete data on Voltage 
Regulator. 

Relay Cut-out 
Cuts in-6.6-6.8 volts. Cuts out-3 amps. disch., max. 
Relay Contact Gap-.015-.025". 
Air Gap-.012-.017" (·contacts closed). 

• Voltage Regulator 
Contacts Close-7.2 volts. Contacts Open-8.3 volts. 
Regulator Contact Gap-.008-.013". 
Air Gap-.038" between armature and core (ar

mature down ,against lower stop). 
.028" armature travel (between armature 
and lower stop). 

LIGHTING :-Clum Switch, Model 9556. Delco-Remy 
Foot Control Switch Model 465-Z. Foot control 
switch used to provide assymmetrical 'passing' 
beam (beam from right hand head lamp -tilted). 

Bulb Specifications 
Lamps Candlepower Mazda No . 

Headlights.. . ..................... 32-21 ........................ 2320-C 
Parking, Instrument ...... 3 ........................ 63 
Stop and TaiL. ................. 21-2 ........................ 1158 
Dome .................................. 15 ........................ 87 

FUSES :-Lighting-20 amperes on back of ammeter. 
Generator Field-6 ,amperes in regulator case. 

HORNS:-Klaxon, Model K-31 or Model K-26M 
(Matched Set). Vibrator type. 
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MODEL J (1934) 
DELCO-REMY ELECTRICAL SYSTEM 

SERIAL NUMBER:-First number, 2125. Located on left hand front side o:1' dash. 
ENGINE NUMBER:-Stamped on left rea,r engine support. First number, J-099. 
ENGINE:-Eight cylinder, 'In Line', valve-in-head type (two intake and two 

exhaust valves per cylinder driven by camshafts on cylinder head). 
Dimensions-Bore, 3¾". Stroke, 43/4". Displacemenrt, 420 cu. ins. 
Horsepower-Rated, 45. Developed, 265 H.P. at 4200 R.P.M. 
Compression-Std. Oast-iron head-5.20-1. 

Pistons:-Ray-Day aluminum alloy split full skirt type. Skirt is separated 
from head by horizontal slot. 
Weight-20 ounces. Length-4%", 
Clearance-Top, .022". Second, third, fourth lands, 018". Bottom, .0035". 
Removal-Piston and rods removed from bottom of engine (rotate crank
shaft while withdrawing pistons). 

Piston Rings:-Four rings per piston-#1, #2, #3, compression rings, #4, oil 
control ring. Lower .ring groove drilled radially wi-th oil drain holes. 

Groove Depth 
Ring Width End Gap Wall Thickness (piston) 

Comp. (all) ............ 1/8" ................. 014-.016" ................. 140-.150" ................. 161" 
Oil cont. . ............... 3/16" ................. 014-.016" ................. 140-.150" ................. 166" 

Wrist Pin:-Diameter, 1 1/16". Length, 3 17/64". Pin floats in piston and rod 
locking rings used at each end). Pin hole in upper end of connecting rod 
is Diamond bored. 
Pin Fit in Piston-Slight driving fit (hole size, l.06225-1.06175") at room 
temperature. 
Pin Fit in Rod-Free push fit (bushing Diamond bored to 1.0625"). 

Connecting Rod:-Du,ralumin forging with steel bearing cap. 
Weight-18 ozs. (without cap, bolts or bushing). Length, 9 13/16". 
Big End Bearing-Poured 'Mogul Alloy' type. No shims. 
Clearance-.0015-.002" (radial). • 
Adjustment-No ·shims used. Bearings should not require adjustment. Caps 
can be reduced with fine emery cloth on a surfa,ce plate if neces.sary. 

Crankshaft:-Five main bearing type with integral counterweights and special 
mercury cartridge type damper. 
Journal Sizes-2¾" diameter (all bearings). 
Bearing Type--Separate 'Mogul Alloy' lined type. No shims. 
Clearance-.0015" (radial), .0015" (endplay). 
Adjustment-No shims used. Bearings should not require adjustment. Bear
ing caps can be reduced with fine emery on a surface plate if necessary. 
End Thrust-Taken by #1 bearing. Endplay, .0015-.003". 

Camshaft :-Five bearing type. Two camshafts (intake a,t left, exhaust at 
right) mounted on cylinder head, driven in tandem by •chain from transfer 
sprocket on front of engine. Transfer sprocket driven by chain from crank
shaft. Automatic idler sprocket take-ups used on each ohain. 
Bearing Type-'Mogul Alloy' lined type. 
Clearance-.0015" (radial), .002-.003" (endplay) taken by #1 bearing. 
Chain-(Upper)-Link Belt. Width, 1 11/16". Length, 513/4". Pitch, %". 
(Lower)-Link Belt. Width, 2". Length, 47¼". Pitch, %". 
Camshaft Setting-To change or set valve timing, -turn engine over (by pry
ing on flywheel ring ,gear with pry-bar inserted •through -inspection plate 
hole in housing) until #8 piston is slightly .before top dead center entering 
power stroke (distributor rotor will be opposite #8 segment in distributor 
cap), stop when flywheel mark 'No. 1 and 8 Top' <is exaotly %" before refer
ence line on housing. Take off upper chain case cover, release idler sprocket 
by taking off cotter pin and plain washer, pry forward on sprocket bushing 
and spring until •spring is nearly released, use special tool #J-7016 to re
lease spring tension, allow spring to unwind, wLthdraw .bushing, lift chain 
off sprocket, ,remove 5procket, block chain up at lower end to prevent it 
dropping off transfer sprocket. 

Intake Camshaft:-T,ake off 6 capscrews, remove intake camshaft sprocket, 
set tappet clearance #1 intake valve at .025" (see note under Valves), turn 
intake camshaft in direction of rotation (<:lockwise facing f,ront of engine) 
until #1 intake valv•e begins to open (use straddle olamp to twist valve 
tappet, valve opens when clearance is ,taken up and cam grips valve tap
pet), mesh sprocket in chain, keep driving side of chain taut, slip chain on 
sprocket one tooth at a ,time until sprocket can be mounted on camshaft 
without disturbing position of camshaft or transfer sprocket, insert cap 
screws. Reset ignition timing. 
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Exhaust Camshaft:-With #8 piston slightly 
past top dead center entering power stroke and 
flywheel mark 'No. 1 and 8 Top' 1 ¼" past reference 
line on housing, take off 6 cap screws, remove 
exhaust camshaft sprocket, set tappet clea,rance 
#1 exhaust valve at .025", turn exhaust camshaft 
in direction of rotation (clockwise) until #1 ex
haust valve begins to close (use straddle clamp 
to twist valve tappet, valve closes when tappet is 
just released by cam so that tappet can be turned 
easily), mesh sprocket in chain, keep driving side 
of chain taut, slip chain on sprocket one tooth at 
a time until sprocket can be mounted on camshaft 
without disturbing position of camshaft or trans
fer sprocket, insert cap screws. 

Idler Sprocket Assembly:-Mesh idler sprocket 
in chain, insert bushing and spring, use special 
tool to wind up spring 12 notches or two com
plete turns, assemble washer and cotter pin. 
Turn engine over with starte,r to allow chain to 
assume normal running position, then release 
spring tension, change setting to 9 notches or 
1 ½ turns. See Equipment Section for complete 
data on Link Belt automatic idler sprockets. 

Valves:- Head Diam. Stem Diam. Stem Lgth. 
Intake ............ l½" .................. 11/32" .................. 5.002" 
Exhaust .......... 1 7/16" .............. 11/32" .................. 4.992" 
Seat Angle-30° (all valves). Lift, .360". 
Stem-to-Guide Clearance-.001". 
Valve Springs-Double springs used on all valves. 
Inner Springs- P.ressure Length 

Valve Closed ............ 26 lbs ..................... l 15/16'~ 
Valve Open ............ 36-40 lbs ..................... l 19 '32" 

Outer Springs- P-ressure Length 
Valve Closed ............ 35-40 lbs ................... 21/4" 
Valve Open .............. 65-70 lbs ................... l 29/32" 

Tappet Clearance-.025" (cold) all valves. 
NOTE:-To change or set tappet clearance, use 

feeler gauge and check actual tappet clearance 
of each valve (clearance between heel of cam 
and tappet). Remove camshafts, tappets, tappet 
adjusting nuts. Use shims of various thickness 
to change length of .adjusting nut 'SO that clear
ance when assembled will be .025" (measure length 
of adjusting nut with l" micrometer, add or re
move shims as necessary, recheck adjusting nut 
with micrometer). Reassemble camshafts, check 
Valve Timing and Ignition Timing. 

Valve Timing 
Intake Valves open 6° BTDC. Close 40° ALDC. 
Exhaust Valves open 40° BLDC. Close 14° ATDC. 

To Check Valve Timing:-Oheck tappet clear
ance #1 intake and emaust valves (set at .025" 
cold). #1 intake valve should open with #8 pis
ton slightly before top dead -center entering power 
stroke with flywheel mark 'No. 1 and 8 Top' ex
actly ¾" before the reference line on the housing. 
#1 exhaust valve should close with #8 piston 
slightly past top dead center with flywheel mark 
'No. 1 and 8 Top' 1 ¼" past line on housing. 

Lubrication :-Pressure type. Gear type oil pump 
located in oil pan. 
Oil Pressure-2-10 lbs. (low idling speeds) in
creasing approximately 1 lb. per M.P.H. Maximum 
pressure, 80-100 lbs (high speed operation>. 
Oil Pressure Relief Valve-Built into oil pump. 
Controlled by adjustment nut located on lower 

DUESENBERG 
MODEL J (1934) 
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left hand side of crankcase directly in front of 
oil float gauge indicator. Turn adjustment nut 
clockwise to increase, or counter-clockwise to de
crease pressure. 
Cap~city-12 qts. 

CARBURETION: - (Fuel System). See Carburetion 
Section for complete data on Carburetor, Fuel 
Pump, Gasoline Gauge. 

Carburetor :-Stromberg, Model EE-3 Dual down
draft type (Model J), UJJ-3 dual updraft type 
Model SJ Supercharged). 

Fuel Pump:-Mechanical bellows type pump (on 
left side of crankcase) and Stewart-Warner, Type 
398-C Electric type booster pump. 

Gasoline Gauge:-K-S Telegauge, hydrostatic type. 
IGNITION:-Coil Model 553-A (2 coil unit). Consists 

of two coils on bracket with ignition switch. 
Distributor Model 4094. Double breaker, 4 lobe cam, 

semi-automatic advance type. Contacts open al
ternately at regular 45° intervals corresponding 
to 90° firing interval of engine. Contacts must be 
synchronized (see Timing). 
Breaker Gap-Set gap at .020". Limits, .018-.024". 
Breaker Arm Spring Te.nsion-17-21 ounces. 
Manual Advance-20° (engine-maximum). 

Automatic Advance 
Distributor Engine 

Degrees R.P.M. Degrees R.P.M. 
Start ........................ 400 2 ............................ 800 
18½ ........................ 1400 37 ............................ 2800 
21 ........................ 2000 42 ............................ 4000 

IGNITION TIMING:- Flywheel Degs. Piston Position 
All engines ...... l½" or 12° BTDC .............. 0645" BTDC. 
Timing (Stationary Contacts) :-Synchronize con
tacts before setting timing if synchronizing tool 
is used (timing disturbed by synchronizing oper
ation). With #8 piston on compression, turn en
gine over by prying on flywheel ring gear with 
prybar, stop when flywheel mark 'Spark Adv./' 
which is 1 ½" before top dead center mark 
'l &8.1CL') lines up with reference line on hous
ing, loosen taper lock screw in center of breaker 
cam, carefully locate cam so that stationary con
tacts (mounted directly on breaker plate) are 
beginning to open, tighten lock screw, see that 
rotor is in position to fire #8 spark plug. 
Synchronization-Using Gauge:-Use special syn
chronizing tool (dummy cam), Duesenberg #6965. 
Loosen taper lock screw, remove regular firing 
,cam, install synchronizing tool on distributor 
shaft, turn tool until stationary contact breaker 
arm rubbing block drops into slot in tool and 
rests against shoulder, loosen lock screws on 
.movable sub-plate (carrying second set of con
tacts), turn eccentric adjusting screw until second 
breaker arm rubbing block is against shoulder of 
second slot, tighten locking screws, rremove tool, 
replace regular firing cam, check timing. 
Synchronization-On Engine:-Turn engine over 
90° from firing position of piston #8 to firing 
position for piston #3 (l½" on flywheel before 
top dead center position). Loosen lock screws on 
movable sub-plate, turn eccentric adjusting screw 
until second set of contacts (mounted on plate) 
,begin to open, tighten lock screws, check contact 
.gap. 

Firing Order:-1-6-2-5-8-3-7-4 (see diagr;i,m). 
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Spark Plugs:-Champion, Type C-7 or #18 (Model 
J), Type R-1 (SJ-Supercharged) 18 MM. Metric. 
Spark Plug Gaps-Set at .025". Limits, .022-.028". 

BATTERY:-Exide, Type XR-21-ER, 6 volt, 21 plate, 
164 A.H. capacity (20 hr. rate). 
Starting Capacity-123 amperes for 20 minutes. 
Grounded Terminal-Negative {-) terminal. 
Location-On right hand side under dust shield. 

STARTER:-Model 429. Armature No. 37895. 
Six pole type. Starter drive-Bendix. 
Rotation-Counter-clockwise at commutator end. 
Brush Spl"ing Tension-36-40 ounces each. 

Performance Data 
Torque R.P.M. Volts Amperes 

0 ft. lbs ............... 3000 .................... 5.0 .................... 70 
19 " ............ Lock .................... 3.0 .................... 500 

Mounting:-Flange mounted on ,right hand front 
face of flywheel housing. To remove, take out 
flange mounting bolts. 

GENERATOR:-Model 428. Armature No. 827753. 
Third brush regulation, thermostat control. Ther
mostat contacts open at 165°F. reducing gener
ator output approximately 40%. 
Charging Rate Adjustment:-Take off commuta
tor cover band, loosen small round lock screw on 
commutator end plate, shift third brush counter
clockwise to increase, or clockwise to decrease 
charging rate, tighten locking screw. 
Maximum Charging Rate:-12 amperes (,hot), 7.6 
volts, 1450 R.P.M. 

Performance Data 
Amperes Volts R.P.M. 

Cold .............. 19-21 ......... ·-····· ... 8.3-8.7 .................... 1200 
Hot ................ ll-13 .................... 7.5-7.8 .................... 1450 
Rotation-Counter-clockwise at commutator end. 
Shunt Field Current-3.2-4.1 amperes at 6.0 volts. 
Brush Spring Tension-20-24 ounces each. 

Mounting:-Cradle mounted on left hand side of 
engine. To remove, disconnect drive coupling, 
loosen mounting clamp band. 

CUT-OUT RELAY:-Model 265-B. On generator. 
Cuts in-7.0-7.5 volts, 500 R.P.M. (generator). 
Cuts out-0-2.5 amperes discharge. 
Relay Contact GaP-.015-.025". 
Air Gap-.012-.017" (contacts closed). 

LIGHTING :-Switch Model 486-D. Mounted at lower 
end of steering column. 

Bulb Specifications 
Lamp Candlepower Mazda No. 

Headlights (Std.) ................ 21-21... ................. 1110 
Stop and Backing................ 21 .................... 1129 
Tail, Cowl, Instr., Step ........ 3 .................... 63 
Dome and Corner.................. 3 .................... 64 
Signal Lights ........................ 1.5 .................. 2B-G6-10 

CURRENT LIMIT RELAY:-Model 5759. Consists of 
vibrating and lock-out circuit breaker. 

Vibrating Unit 
Starts to operate with current 1-oad of 35-40 am
peres, limiting load to 5-20 amperes. 
Contact GaP-,012-.030". 
Air Gap-.015-.025" (contacts closed). . 
Spring Tension-5 ozs. minimum at brass button. 

Lock-out Unit 
Contacts open with current load of 25-30 am
peres, limiting current to less than 1 ampere. 
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FORD 
MODEL V-8-112 (1934) 

SERIAL NUMBER:-Same as Engine Number. Stamped on top of clutch hous-
ing and on left frame side member in front of dash.bracket. 

ENGINE NUMBER:-See Serial Number. 
ENGINE:-Eight cylinder, 90 degree V, 'L' head type. 

Dimensions-Bore, 3 1/16N. Stroke, 33/4". Displacement, 221 cu. ins. 
Horsepower-Rated, 30. Developed, 90 H.P. at 3800 R.P.M. 
Compression-6.3·1. Compression pressure, 138 lbs. at 1600 R.P.M. or 125 lbs. 
at cranking speed. 

Pistons:-Aluminum, split skirt, cam ground type. Piston diameter is slightly 
less across piston pin bosses. Skirt also tapered from top to bottom (ap
proximately .001" greater diameter at bottom of skirt). Recondition cylln
ders to standard oversize. Pistons furnished in standard oversizes of .0025N, 
.005", .015", .030", .045". 
Weight-28'7-291 grams (stripped), 389.5-396.9 grams (with rings and pin). 
Removal-Piston and ,rod assembly removed from top of engine. 
Clearance-Skirt, 002" minimum, .003" maximum (see Fitting New Pistons). 
Fitting New Pistons-Use micrometer gauge to check pistons size and cyl
inder bore. Measurement on piston should be be made at top of skirt (di
rectly below slot and to left of piston skirt split). Measurement of cylinder 
bore should be made at right angles to crankshaft at point 2" above bottom 
of cylinder bore. Piston selected for cylinder should show correct clearance 
(difference between two measurements). Pistons cannot be ground and 
cylinders should be reconditioned to take standard replacement piston. New 
pistons should be measured before installing pin. Do not use feeler gauges. 

NOTE:-Install pistons with slot to left (facing front of engine). 
Piston Rings:-Three rings per piston, #1 and 2-compression rings, #3-oil 

control ring. All rings above piston pin. Lower ring groove drilled radially 
with oil drain holes. 

Ring Width End Gap Wall Thickness Groove Depth in Piston 
Comp. (all) ....... 0915-.092" ......... 009-.015" ............. 140" ........................... 154-.159" 
OU Cont .......... 1545-.155" ......... 005-.009" ............. 140" ........................... 154-.159" 

Piston Pin:-Diameter, .7501-.7504". Length, 2.77". Pin floats in piston and 
rod and is held by retainer ring in rod (engages slot in center of pin). Piston 
should be heated ,to 200°F. (dip in boiling water for one minute) to remove 
or install pins. 
Pin Fit in Piston-Slight drag with piston heated to 200°F. 
Pin Fit in Rod-.0002". Pin hole in rod is diamond-bored to provide this 
clearance. WLth cor.rect clearance, rod should rock on pin of ,its own weight 
but piston should not rock (check r,etainer ring to make sure that retainer 
does not affect test by binding-make test before retainer is in-stalled). 

NOTE:-Use a taper pilot inserted ahead of piston pin to expand retainer 
ring when pins are installed. 

Connecting Rod:-Weight, 469-473 gr.ams. Leng-th, 7" (center-to-center). 
Big End Bearing-Separate babbitted bearing sleeves assembled, on crankpin. 
Bea.ring diameter, 2" (inside), 2.218" (outside). Length, 1.937" (on crankpin). 
Clearance-.003" (radial), .010-.022" (sideplay). No shims used. 
Adjustment-None (no shims used). Replace bearing~. 

NOTE:-A new tool, Part #V·131, has been developed to test bearings 
with connecting rod caps tightened. Tool is used to grasp bearing flanges 
and test fit by rotating bearings. Bearings should rotate freely. If bearings 
cannot be turned, or turns ha:rd, check for bent connecting rods, distorted 
or burred bearings. 

Crankshaft:-Three bearing, 90° type with integral counterweights. 
Journal Sizes-2" diameter (all bearings). 
Bearing Type-Baibbitt bearing surface integral with cap and case. 
Clearance--.001- .003" (radial). 
Adjustment-None (no shims used). 
End Thrust-Taken by #3 (rear) main bearing. Endplay, .002-.006". 

Ca.msbaft:-Three bearing type. Camshaft drive-Gears. 
Camshaft Bearings-1.812# diameter (all bearings). 
Gears-Crankshaft g,ea,r, steel. Camshaft gear, Bakelized Fabric. 
Camshaft Setting-Gears are marked. Mesh marked tooth on crankshaft 
gear opposite space between .gears marked <by straight line on camshaiit gear. 

NOTE:-Backlash between gears should not exceed .004". 
Valves:- Head Diameter Stem Diameter Length Seat Angle Lift 

All valves .... 1.537" ................ _ .3105" -.3115" ........... ,4.750-.4.751 " .... ., ...... 45°•, ........... .295" 
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• Stem-to-Guide Clearance--.0015-.0035" all valves. 
NOTE:-New split-type valve guide bushings, 

Part #40-9510, formed with a flange on the lower 
end are now used. To remove valves, use new 
Type V-78, bar type valve lif-ter, insert tongue of 
valve lifter between valve spring coils so as to 
engage flange on valve guide bushing, pull bush
ings down sufficiently to withdraw valve guide 
bushing retainer, remove valve, guides, and spring 
as a unit through top of engine. A new fixture, 
Type V-130, is used to disassemble valve units. 
Tool holds valve in position while spring is com
pressed to permit withdrawal of valve spring re
tainers. Valve head acts as stop to prevent exces· 
sive compression of springs. 

FORD 
MODEL V-8-112 (1934) 

Automatic Advance-High Vacuum 
Brake Inoperative 

Distributor Engine 
Degrees R.P.M. Degrees R.P.M. 

Start ........................ 200 0 ........................ 400 
2 ........................ 325 4 ........................ 650 
3 ........................ 425 6 ........................ 850 
5 ........................ 850 10 ........................ 1700 
8 ........................ 1475 16 ........................ 2950 

NOTE:-Dis,tributor shaft and Governor Weight 
assemblies with above advance characteristics used 
only on engines with dual carburetor. They may 
identified by figure '34' or '40-B' stamped on rear 
end of shaft (beside coupling tongue) and on 
outside rim of advance weight (remove vacuum 
.brake piston, sight down brake cylinder). 

Mounting :-Complete ignition unit . mounted on 
front of engine. To remove, disconnect vacuum 
connection, take out 3 flange mounting cap screws. 

Tappet Clearance-.0125-.0135" (all valves-not 
adjustable). Special two-step feeler available as 
Go-No Go gauge. First step (.0125") should pass 
between valve stem end lifter with lifter on heel 
of cam. Second step (.0135") should be 'no go'. 
Replace valves if clearance is excessive, or grind 
off end of valv,e stem if clearance is insufficient. IGNITION TIMING:- Flywheel Degs. Piston Position 

Valve Timing. All engines .................. 4° BTDC .............. 0058" BTDC. 
Intake Valv,es.open 9030' BTDC. Close 54030' ALDC. NOTE:-Ignition coil must not be r-emoved from 
Exhaust Valves " 57030' BLDC. Close 5030' ATDC. ignition unit when setting contact gap or timing 

Lubrication:-Pressure type. Gear ,type oil pump distributor. The Ford Motor Company recommend 
that this practice be discontinued. . 

located in crankcase and driven by gears at rear Timing :-No flywheel marks. Ignition designed to 
of camshaft (·under cover back of rear bearing). be set with piston on top dead center. With pis-
Normal Oil Pressure-30 lbs. at 55 M.P.H. 
Oil Pressure Relief Valve-Operates at 30 Ibs. Loca- ton #1 (front cylinder, right hand block) on top 

dead center of compression stroke, loosen timing 
ted under plug directly rubove camshaft ft. bearing. adjusting screw on left hand r-ide of ignition unit, 
Capacity and Oil-5 qts. Use SAE. #49 (summer place screw in retard position at lower end of 
32° to 90°-use #50 for temperatures above slot, then move screw upward slowly until con-
90°F.), #20 (winter 32° to 0°), # 10 (winter be- tacts begin to open, note position of screw with 
low 0°F.). reference to timing graduations on edge of slot, 

CARBURETION:-(Fuel System). See Car•buretion move screw up one •additional graduation, tighten 
Section for complete data on Carburetor, Fuel screw. This will give correct setting of 4° before 
Pump, and Gasoline Gauge. top dead center. Determine top dead center po-

Carburetor:-Stromberg, Model EE-1, 1" dual, plain sition of piston by inserting gauge rod in cylinder 
tube, downdraf,t type. # 1 or measure dis·tance from top -Of block to top 

Fuel Pump:-A.C., Type R. of pistons #2 and 3 (with head off). This dis-
Gasoline Gauge:-K-S Telegauge, hydrostatic type. tance shou}d be the same. 

IGNITION:-Mallory Special Coil. Part of ignition Vacuum Brake Setting:-Vacuum •brake can be 
unit at front of engine. A resistor unit mounted set for individual fuel characteristics or operating 
on back of instrument board is connected in the conditions by loosening lock nut and backing off 
.coil prima,ry circuit. vacuum brake adjusting screw until engine 'pings' 
Ignition Current-2.8 amperes (idling), 4 amperes under load and then turning screw in just 
(stopped). enough to remove 'ping'. Tighten lock nut after 
Ignition Switch - Co-incidental ignition switch making adjustment. 
and steering post lock. Firing Order:-1-5-4·8-6-3-7-2. Cylinders numbered 
Distributor Ford Type 40-12127-B. Double breaker, 8 as shown on diagram. · · 
lobe cam, full automatic •advance type with vacu- . Spark Plugs:-Champion, Type C-7. 18 MM. Met. rlc. 
um brake control. One set of contacts (rjght ••• ,, 
hand) are· used for timing. Second set of con- s.par~ ~lug Gaps-.025 • 
tacts Oef·t hand) used· to load eoil (the~e con- • BATTERY·:=-Ford, Type 40-17;: ·Pa,rt· No. 40.~10655-B, 
paots .close:fir~ ~nd open· first but spark does I_lO~ 6 volt, 17 plate, 96 A.H. capacity {20, hou,r .rate). · 
occur unt~l t1mmg contacts -0pen). See· .Eqm:p- . - starting Capacity-120 amperes for io minutes. 
.ment Section for complete data on Mallory dis· Grounded Terminal-Positive (+) ten'nina1. 
·tributors. B···tt • s· • -W1'dth 711" Length 10 9/16" ' B k G 012 014" (b th t ) St _., a ery ize • 14 -· • - , • rea e~ • a}>-'-. -. . o se s . lhlonary· • • Height, 71/s". . 
e-0ntact studs access1?le ,by taking out .rub?er Location-Under front floor board, left hand side. 
plugs on side of housmg. Studs held by lockmg 
screws in stationary contact bracket. STARTER:-No. 18-11002. Armature No. 18-11005. 
Breaker Arm Spring Tension-22-27 ozs. Starter Drive-Inboard Bendix. 
Cam Angles (Distributor Degrees) - Closed 34 °. Rotation-C-Ounter-clockwise at commutator end·. 
Open 11 °. Both sets with correct lead for coil load- Brush Spring Tension-2 pounds each. 
ing contacts. Cranking Performa.nce-225 amperes at 3 volt.,. 

PACE 1239 

Performance Data 
Torque R.P.M. Volts Amperes 

4 f,t. lbs ............. 1070 .................... 4.6 .................. 200 
8 ............ 660 .................... 4.3 .................. 340 

12 ............ 300 .................... 3.65 .................. 465 
14 .......... Lock ............................................. . 

Mounting :-On front of flywheel housing, right 
hand side. To remove, take out two bolts on 
starter ,end plate. 

GENERATOR:-Part No. 40-10000-B. Armature No. 
18-10005 or 40-10005. Air cooled type. Third brush 
control wi-th voltage regulator or two-stage charg· 
ing rate (some cars). See Equipment Section. 
Charging Rate Adjustment:-Take off commu
,tator cover band, shift third brush by prying on 
<brush mounting stud counter-clockwise to in
crease, or clockwise to decrease charging rate. 
Brush held in position by f.riction. Be sure reg
uJa,tor contacts are closed when checking output. 
Maximum Charging Rate-Maximum rated capac
i.ty of generator i,s 18 amperes (cold) at 1500 R.P.M. 
or 20 M.P.H. when voltage regulator is used, or 12 
amperes without vo1tage regulator. 

Generator Performance (Bot) 
Amperes Vol-ts R.P.M. M.P.H. 

0 .................... 6.1 .................... -660 .................... 8.8 
4 ·····••·············6.25.................... 795 .................... 10.6 
8 ····················6.5 ···················· 960 .................... 12.8 

12 .................... 6.7 .................... 1150 .................... 15.2 
16 .................... 6.95 .................... 1500 .................... 20.0 
18 .................... 7.1 ············ .. ······1875 .................... 25.0 

Rotation-Counter-clockwise at commutator end. 
Field Current-5 amperes maximum. 
Brush Spring Tension-16 ounces. 

Mounting:-On bracket between cylinder banks at 
front of engine. Fan mounted on end of gener
ator shaft. Driven in tandem with two water 
pumps by Vee belt. To remove, take off nut on 
:bracket flange mounting stud. 
Belt Adjustment:-Loosen nut on bracket flange 
mounting bolt, move generator up until total 
sideplay on belt at point midway between water 
pump and crankshaft pulley is ¾-1", tighten nut. 

RELAY REGULATOR:-Part No. 40-10505, A. (Std. on 
first cars with 40-10000-B generators, used only 
when radio installed on later cars). C-Onsists of 
cutout relay and Voltage Regulator or Two-Rate 
Relay. See Equipment Section for complete data. 

Cut-out Relay 
Cuts in-7 volts or 10 M.P.H. 
Cuts out-3 ampere discharge .current. 
Relay Contact GaP-.015-.020". 
Air Gap-.010· .015" (contacts closed). 

CUTOUT RELAY:-Part No. B-10505. (Used on late 
• cars with 40-10000-B generator when radio not 

installed). This cutout relay is similar to previous 
·units except tha·t location of terminals has •been 
• changed (see illustration). 

LIGHTING:-Essex Switch, Ford Part No. 40-3616-B . 
Lighting switch mounted at lower end of steering 
column, controlled by lever on steering wheel. 
• Bulb Specifications 

Lamp Candlepower Mazda No. 
Headlights ............. : .......................... 32-32 ................ 1000 
Parking, Cowl, Instrument,Dome 3 ................ 63 
Stop and T,ail ................................ 21-2 ................ 1158 

F.USES:-Lighting-20 ampere capacity on fuse block. 
Z5·ampere· ~apacity (cars with radio) ... • •• •• •• .. ., 
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GRAHAM 
STANDARD AND SPECIAL SIX, MODEL 68 (1934) 

DELCO-REMY ELECTRICAL SYSTEM 

SERIAL NUMBER:-First number, 1,615,001. On plate under floor mat near right 
rear door or under front seat cushion. 

ENGINE NUMBER:-First n,umber, 1,620,001. On plate on side of engine block. 

ENGINE:-Six cylinder, 'L' head type. Cylinders cast enbloc. 
Dimensions-Bore, 3¼". Stroke, 4½". Displacement, 224 cu. ins. 
Horsepower-Rated, 25.35: Developed, 85 H.P. at 3400 R.P.M. 
Compression-6.5-1. Compression pressure, 110 lbs. at cranking speed. 

NOTE:-Cylinder head is aluminum. 
Pistons:-Nelson Bohnalite, Invar strut, split skirt type. 

Weight-17 ozs. (stripped). Length, 3 23/32". 
Removal-Piston and rod assembly removed through bottom of engine. 
Clearance-.0015" (skirt). 

Piston Rings:-Three rings per piston, #1 and 2-compression rings, #3-oil 
control ring. 

Ring Width End Gap Wall Thickness 
Comp. (#1, 2) ...................... 1/s" ........................... 008-.012" ........................... 145" 
Oil Cont. ( #3) .................. 3/16" ........................... 008-.012" ........................... 145" 

Piston Pin:-Diameter, 13/16". Length, 2 13/16". Pin.s .are clamped in r-0d. 
Pin Fit in Piston-Push fit. 

Connecting Rod:-Length, 9¼". 
Big End Bearing-Babbitt-lined type. Shims used. 
Clearance-.002" (radial), .005" (sideplay). 
Adjustment-shims provided for adjustment. 

Crankshaft:-Seven main bearing type. 
Journal Sizes-2½" diameter (all bearings). 
Bearing Type-Removable steel-backed, babbitt-lined type. 
Clearance-.002" (radial). 
Adjustment-None (no shiµis). 
End Thrust-Taken by #1 (front) main bearing. Endplay, .006". 

Camshaft:-Four bearing type. Camshaft drive-Non~adjustable chain. 
Chain-Link Belt. Width, 1 ¼". Length, 52 link.s. Pitch, ½". 
Camshaft Setting-Sprockets are marked. Mesh chain so there are exactly 
ten links or eleven teeth (inclusive) between marks on sprock.ets. 

Valves:- Head Diameter Stem Diameter Length Seat Angle Lift 
Intake ...... 1.567-1.557" ................. 341- .3405" ............ 5.515-5.485" ............ 30° ............. 318" 
Exhaust .... 1.255-1.245" ................. 341-.3405" ............ 4.906-4.876" ............ 45° ............. 327" 
Tappet Clearance-.010" (all valves-engine hot). 
Valve Spl"ings-1 %" with load of 94-96 pounds. 

Valve Timing 
Intake Valves Open-At TDC. Glose-40° ALDC. 
Exhaust Valves Open-40° BLDC. Close-10° ATDC. 
To Check Valve Timing-Set tappet clearance #6 exhMist valve at .012". This 
valve should close with piston 10° after top dead center when flywheel mark 
'EC-1' lines up with pointer on housing in inspection hole right front face of 
flywheel housing. Reset tappet cleal:'ance at .010". 

Lubrication:-Pressure type. Gear type oil pump located in crankcase. 
Normal Oil Pressure-50 lbs. at 30 M.P.H. 
Oil Pressure Relief Valve-Operates at 50 lbs. Located under plug on side of 
crankcase (oil pressure signal switch built in regulator case). Adjustable by 
adding or removing shims or washers above relief valve .spring in plug. • 
Oil Pressure Signal-See section on Signal Lights. 
Capacity and Oil-6 qts. Use SAE #50 (summer above 70°F.), #40 (40° to 
70°F.), #30 (winter 20° to 40°F.), #20-W (winter 0° to 20°F.). 

CARBURETION:-(Fuel System). See Carburetion Secition for complete da.ta on 
Carburetor, Fuel Pump, and Gasoline Gauge. 

Carburetor:-Stromberg, Model EX-22, 1¼" plain tube, downdraft type. 
Fuel Pump :-A.C., Type R. 
Gasoline Gauge:-K-S Telegauge, hydrostatic type. 
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IGNITION:-Coil Model 536-L (.Std.), 536-M,K (Deluxe). 
Ignition Current--2 amperes (running), 4 amperes 
(stopped). 
Ignition Switch-Unit with coi-1 (connected by 
armored cable). 

Distributor Model 632-Z.-Single breaker, 6 lobe cam, 
full automatic advance type. Manual advance con
sists of adjustment at distributor. 
Breaker Gap-Set gap at .018". Limits, .018-.024". 
Breaker Arm Spring Tension-17-21 ounces. 
Manual Advance-30° {engine-adjustment only). 
Cam Angles (Distributor Degrees) - Closed 36 °. 
Open 24°. 

Automatic Advance 
Distributor 

Degrees R.P.M. 
Start .................... 500 

Engine 
Deg.rees R.P.M. 

2 .................... 1000 
10½ .................... 1950 21 .................... 3900 

IGNITION TIMING:- Flywheel Degs. Piston Position 
All engines .............. 3° BTDC ................ 003r BTDC. 
Timing:-With #1 piston on compression, crank 
eng~ne over until piston is 3° or 5/16" before top 
dead center, stop when flywheel mark '/SA-1' 
lines up with pointer on housing (inspection hole 
in right front face of flywheel housing), loosen ad
vance arm <:lamp bolt, rotate distrl~utor until 
contacts begin to open tighten clamp bolt, see 
.that rotor is opposite #1 segment in distributor 
cap, check spark plug cable connections {see dia
gram). 

Firing Order:-1-5-3-6-2-4. See diagram. 
Spark Plugs:-Champion #4, '1/s SAE. Std. type. 

Spark Plug Gaps-.025". Limits, .023-.027". 

BATTERY:-(Standard). Williard, Type WS-1-13. 6 
volt, 13 plate, 86 A.H. capacity (20 hour. rate). 
Starting Capacity-105 amperes for 20 minutes. 
Special-cars with radio). Willard, Type WH-2-15. 
6 volt, 15 plate, 119 A.H. capacity (20 hour ,rate). 
.Starting Capacity-140 amperes for 20 minutes. 
Grounded Terminal-Posi,'tive ( +) terminal. 
Location-Under r-ig1ht hand front sea,t. 

STARTER:-Model 734-U, 738-D. Armature No. 823881. 
Model 738-A, 738-E (R.H.D.). Solenoid type start
ing switch used only with 734-U (Solenoid Switch 
Type 1517) and 738·A {Solenoid Sw,itch Type 1512). 
Rotation-C-Ounter•clockwise at commutator end. 

Brush Spring Tension-24-28 ounces. 

GRAHAM 
STANDARD AND SPECIAL SIX, MODEL 68 (1934) 

DELCO-REMY ELECTRICAL SYSTEM 

Performance Data 
Torque R.P.M. Volts Amperes 
0 ft. lbs ................. 5000 ................... 5.0 .................... 65 

12 " .................. Lock .................... 3.63 .................. 475 
Starting Switch:-Solenoid Switch Type 1517. Push

button Switch Type 1388 {std.), 1386 {special). 
Starting switch and pinion shift operated by 
solenoid on starter field frame. Solenoid operated 
through relay and controlled by pushbutton switch 
on instrument panel. See Equipment Section for 
complete data. 

Mounting:-Flange mounted on right hand front 
face of flywheel housing. To remove, take out 
flange mounting capscrews. 

GENERATOR:-Model 935-E. Armature No. 1854856. 
Third brush control type. 
Charging Rate Adjustment--T,ake off commutator 
cover band, loosen lock:screw on commutator end 
plate, shift thi,rd brush by hand counter-clock
wise to increase, or clockwise to decrease charging 
ra,te, tighten lockscrew. 

Performance Data 
Amperes Volts R.P.M. 

Cold .............. 16-19 .................... 8.0-8.4 .................... 2400 
Hot ................ 13-15 .................... 7.7-8.0 .................... 3000 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-22-26 ozs. (main), 16-20 ozs. 
(third brush). 
Field Current--2.3-2.6 amperes at 6.0 volts. 

SPECIAL GENERATORS :-Model 935-J. Used on cars 
equipped with radio. See Equipment Section for 
complete data. 

Mounting :-Pivot mounted at right front of engine. 
Fan belt drive. T-0 remove, take out two pivot bolts, 
one clamp bolt. 
Belt Adjustment----iLoosen pivot bolts and clamp 
bolt, swing generator away from.engine until side• 
play on belt midway between fan and cra,nckshaft 
pulleys is 1", tighten clamp bolt before slacking off 
on generator, tighten pivot bolts. 

CUTOUT RELAY:-Model 265-S (935-E Generator). 
Relay has an extra set of grounding contacts above 
armature for generator charging indicator signal 
light control. See Signal Lights. 
Cuts in-6.75-7.5 volts. 
Cuts out--0-2.5 ampere discharge. 
Relay Contact GaP-,015-.025". 
Air Gap-.012-.017" (contacts closed). 
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LIGHTING :-Clum Switch Model 9463. Switch mount
ed at lower end of steering column cont-rolled by 
lever on steering wheel. Special 'passing' position 
of switch provided between '-city driving• (de• 
pressed beam) and 'country driving' (bright beam). 
Passing position provides assymmetrical passing 
beam (depressed beam· left hand headlight, bright 
beam right hand headlight). Headlights aimed 
straight ahead. Headlight bulbs are prefocused 
type. 

Bulb Specifications 
Lamp Candlepower Mazda No. 

Headlight ............................ 32-21 ................ 2320·0 
Parking, Instrument ........ 3 ................ 63 
Stop and Tail ...................... 21·2 ................ 1158 
Signal Lights .................... 3 ................ 64 (DC) 

SIGNAL LIGHTS:-Consist of Generator Charging In
dicator (left hand) and Oil Pressure Indicator 
(right hand) si-gnal lights in instrument cluster, 
Signal lights are standard double • contact 3 cp. 
'bul!bs Mazda 64. 
Generator Charging Indicator. Signal should light 
when ignition is turned on and should go out when 
generator begins t,o charge battery. If lamp does 
not light with ignition on and engine not running, 
ground signal lamp lead at generator relay to 
ground. If lamp does not light, replace bulb. If 
signal does not go out at driving speeds, see that 
auxiliary contacts on cutout relay open when main 
oontacts close. 
Oil Pressure Indicator. Signal should light with 
engine idling and should go out when oil pressure 
reaches 25 pounds. If signal remains lighted or 
flashes at speeds a,bove idling, check for excessive 
oil dilution, lack of ,oil or no oil pressure. To chec.k 
signal lamp, ground signal lamp lead at oil pres
sure regulator on side of crankcase. Lamp should 
light with engine running at idling speed or faster. 
If lamp does not light, replace bulb . 
If lamp does no,t light, replace bulb. 

FUSES :-Lighting-Two 20 ampere Type 3AG-20 fuses 
on fuse block under dash. One extra fuse mounted 
on block. 
Generator Field-(935-J Generiator). 6 amperes in 
.r•egulator case. 

BORNS:-Klaxon, Model K-26L, Type 1608. Single horn 
or matched pair, blended tone. 
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GRAHAM 

STANDARD AND SPECIAL EIGHT, MODEL 67 (1934) 
DELCO-REMY ELECTRICAL · SYSTEM 

NOTE :-Supercharged Special Eights use the Custom Eight Model 69 engine. 
See data on Custom Eight for Engine Specifications, Carburetor, Distributor, 
and Ignition Timing for Supercharged Model 67. 

SERIAL NUMBER:-First number, 1,805,001. On plate under floor mat near right 
rear door or under front seat cushion. 

ENGINE NUMBER:-First number, 1,810,001. On plate on side of crankcase. 
ENGINE:-Eight cylinder, In Line, 'L' head type. Cylinders cast enbloc. 

Dimensions-Bore, 31/s". Stroke, 4". Displacement, 245.5 cu. ins. 
Horsepower-Rated, 31.25. Developed, 95 H.P. at 3400 R.P.M. 
Compression-Std. 6.7-1. Compression pressure, 110 lbs. ait cranking speed. 
Cylinder head is aluminum. 

Pistons:-Nelson Bohnalite, Invar strut, split ski,rt type. 
Weight-16 ozs. {stripped). Piston length, 3 19/32". 
Removal-Piston and rod assembly removed through bottom of engine. 
Clearance-.0015" {skirt). 

Piston Rings:-Three rings per piston, #1 and 2-compression rings, #3-0il 
control ring. 

Ring Width End Gap Waill Thickness 
Comp. (#11,_ 2) ...................... 1/s" ........................... 008-.012" ........................... 140" 
Oil Cont. ( 11'3) ...................... 3/16" ........................... 008-.012": .......................... 140" 

Piston Pin:-Diameter, 13/16". Length, 2%". Pin is clamped in rod. 
Pin Fit in Piston-Push fit. 

Connecting Rod:-Length, 8%". 
Big End Bearing-Spun babbitt~lined type. Shims used. 
Clearance-.002" (radial), .005" (sideplay). 
Adjustment-Shims provided for adjustment. 

Crnnkshaft :-Five bearing type. 
Journal Sizes-2½" diameter-all bearings. 
Bearing Type-Removable bronze-backed, bwbbitt-lined type. 
Clearance-.002" (radial). 
Adjustment-None (no shims). 
End Thrust-Taken by #1 (front) main bearing. Endplay, .006". 

Camshaft:-Six -bearing type. Camshaft drive-Adjustable chain. 
Chain-Link belt. Width, 1¼". Length, 67 links. Pitch, ½". 
Camshaft Setting-Sprockets are marked. Mesh chain so there are exactly 
ten links or eleven teeth (inclusive) between marks on sprockets. 
Chain Adjustment-Chain adjusted by shifting accessory sprocket (water 
pump bracket). To adjust, loosen two flange mounting screws, back off ad
justment set screw lock nut, turn up adjustment set screw until chain hums 
with engine running, back off set screw unttl chain runs noiselessly, tighten 
lock nut and mounting screws. 

Valves:- Head Diameter Stem Diameter .Length Sewt Angle Lifrt 
Intake .... 1.380-1.370" ................. 341-.3405" ................ 4.906-4.876" .......... 45° ........... 3145" 
Exhaust .. 1.255-1.245" ................. 341- .3405" ................ 4.906-4.897" ........... 45 ° .......... 3195" 
Tappet Clearance-.010" (all valves-engine hot). 
Valve Springs-lo/a" with load of 103-109 pounds. 

Valve Timing 
... Intake Valves Open-AT TDC. Close-40° ALDC. 

Exhaust Valves Open-40° BLDC. Olose-10° ATDC. 
To Check Valve Timing-Set tappet clearance #8 exhaust va:Ive at .012". This 
valve should close with piston 10° past top dead center when flywheel mark 
'EC-1' lines up with pointer in inspeotion hole in right hand front face of 
flywheel housing. Reset tappet clearance at .010". 

Lubrication :-Pressure type. Gear type oil pump located in c-rankcase. 
Normal Oil Pressure-50 lbs. at 30 M.P.H. 
Oil Pressure Relief Valve-Operates at 50 lbs. Located under plug on side of 
crankcase (oil pressure signal switch ,built in regulator case). Adjustable by 
adding or removing shims ·or wwshers above relief valve spring under plug. 
Capacity and Oil-6 qts. Use SA,E. #50 (summer above 70°F.), #40 (summer 
40° to 70°F.), #30 (winter 20° to 40° F.), #20-W (winter 0° to 20°F.). 
Oil Pressure Signal-See section on Signal Lights. 

CARBURETION:-(Fuel System). See Carburetion Section for complete data on 
Carburetor, Fuel Pump, and Gasoline Gauge. 

Carburetor:-Stromberg, Model URO-2, 1½" plain tube, updraft type. 
Fuel Pump :-A.C., Type R. 
~asoline Gauge:-K-S Telegauge, ·llydr.ostatic type. 
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IGNITION :-Coil Model 536-L (Std.), 536-M,K (Deluxe). 
Ignition Current--2 amperes (,running), 4 amperes 
(stopped). 
Ignition Switch-Unit with coil connected by 
a,rmored cable). 

Distributor Model 661-X. Sing,Ie breaker, 8 lobe cam, 
full auoomatic advance type with auxiliary vacuum 
spark control. No synchronization required. 
Breaker Gap:-Set gap at .018". 
Breaker Arm Spring Tension-19-23 ounces. 
Cam Angles (Distributor Degrees) - Closed 31 °. 
Open 14°. 

Automatic Advance 
Distri-butor Engine 

Degrees R.P.M. Degrees R.P.M. 
Start .................... 500 2 .................... 1000 

8½ .................... 2050 17 .................... 4100 
Vacuum Spark Control Model 680-N. Provides ad
ditional spark advance fur intermediate speed 
range except when car is suddenly accelerated or 
operated with wide open throttle when spark will 
be retarded by return spring in unit. Vacuum unit 
not effective at idling (closed throttle positions) 
a.s vacuum connection on carburetor is below 
throttle valve. 

Vacuum Spark Advance 
Advance (eng. Degs.) Vacuum (Ins. of Mevcury) 

Start ........................................ 7 minimum. 
10-12 ........................................ 9-13 

IGNITION TIMING:- Flywheel Degs. Piston Position 
All engines ................ 3° BTDC ............. 0034" BTDC. 
Timing:-With #1 piston on compression turn en
gine over until piston is 3° or 5/16" before top 
dead center, stop when flywheel mark '/SA-1' lines 
up with pointer on housing (inspection hole in 
right hand front face of flywheel housing), loosen 
advance arm clamp bolt, rotate distrdbutor until 
contacts begin to open, tighten clamp bolt, see that 
rotor is opposite #1 segment in di-stributor cap, 
check spark plug cable connection (see diagram). 
Synchronization-No synchronization required. 

Firing Order:-1-6-2-5-8-3-7-4. See diagram. 
Spark Plugs:-Champion Type C-7. 18 MM. Metric 

type. 
Spark Plug Gaps-.025". Limits, .023-.027". 

BATTERY:-(Standard) Willard, Type WS-2-15. 6 volt, 
15 plate 100 A.H. capacity (20 hour rate). 
Starting Capacity-122 amperes for 20 minutes. 
(Special-cars with radio). Willard, Type WH-2-15. 
6 volt, 15 plate, 119 A.H. capacity (20 hour rate). 

GRAHAM 
STANDARD AND SPECIAL EIGHT, MODEL 67 (1934) 

DELCO-REMY ELECTRICAL SYSTEM 

Starting Capacity-140 amperes for 20 minutes. 
Grounded Terminal-Positive ( +) terminal. 
Lo.cation-Under rig-ht front seat. 

STARTER:-Model 734-U, 738-D. Armature No. 823881. 
Model 738-A, 738-E (R.H.D.). Solenoid ,type start
ing switch used only with 734-U- (Solenoid Switch 
Type 1517) and 738-A (Solenoid Switch Type 1512). 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-24-28 ounces. 

Performance Data 
Torque R.P.M. Volts Amperes 
0 ft. tbs ................. 5000 .................... 5.0.................... 65 

12 " .................... Lock .................... 3.63 .................. 475 
Starting Switch:-SOlenoid Switoh Type 1517. Push

lbutton Switch Ty.pe 1388 (std.) 1386 (special). 
Sta;rting swi.tch and pinion shift operated by sole
noid on star,ter field frame. Solenoid operated 
through relay and controlled by pushbutton switch 
on instrument panel. See Equipment Section for 
complete data. 

Mounting :-Flange mounted on right hand front face 
of flywheel housing. To remove, take out flange 
mounting capscrews. 

GENERATOR:-Model 967-M. Armature No. 1844827. 
Third brush control type. 
Charging Rate Adjustment:-Take off commutator 
cover band, losen lockscrew on commutator end 
plate, •shift ,third -brush by hand, counter-clockwise 
to inorease, or clockwise .to decrease charging rate, 
tighten lockscrew. 

Performance Data 
A-mperes Volts R.P.M. 

Cold ................ 17-19 ................ 8.2-8.4 ................ 1900· 
Hot .................. 13-15 ................ 7.7-8.0 ................ 1800-2000 
Rotation-Counter-clockwise at oommutator end. 
Brush Spring Tension-20-28 ozs. (all ,brushes). 
Field Current--1.75-2.25 amperes at 6.0 volts. 

SPECIAL GENERATORS:-Model 967-N. Used only on 
cars equipped with radio. See Equipment Section 
for complete data. 

Mounting:-Cradle mounted on right hand side of 
crankcase. Driven through hose coupling by water 
pump shaft. To remove, disconnect drive coupling, 
.Joosen mounting clamp band. 

CUTOUT RE,LAY:-Model 265-S (967-M Generator). 
Relay has an extra set of grounding contacts above 
armature for generator charging indicator signal 
light control. See Signal Lights. 
Cuts in-6.75-7.5 volts. 
Cuts out-0-2.5 ampere discharge. 
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Relay Contact Gap-.015-.025". 
Air Gap-.012-.017" (contacts closed). 

LIGHTING :-Clum Switch Model 9463. Switch mount
ed at lower end of steering column controlled by 
lever on steering wheel. Special 'passing' position 
of switch provided 1between 'city driving' (de
pressed beam) and 'country driving' (bright beam). 
Passing position provides assymmetrical passing 
1beam (depressed beam left hand headlight, bright 
•beam right hand headlight). Headlights aimed 
straight ,ahead. Headlight bulbs are prefocused 
type. 

Bulb Specifications 
Lamp Candlepower Mazda No. 

Headlight ............................ 32-21 ................ 2320-C 
Parking, Instrument ........ 3 ................ 63 
Stop and Tail ...................... 21-2 ................ 1158 
Signal Lig-hts .................... 3 ................ 64 (DC) 

SIGNAL LIGHTS :-Consist of Generator Charging In
dicator (left hand) and Oil Pressure Indicator 
(.right hand) signal lights in instrument cluster, 
Signal lights are standard double contact 3 cp. 
buibs Mazda 64. 
Generator Charging Indicator. Signal should light 
when ignition is turned on and should go out when 
generator begins to charge battery. If lamp does 
not liwht with ignition on and engine not running, 
ground signal lamp lead at generator relay to 
ground. If lamp does not light, replace bulb. If 
signal does not go out at driving speeds, see that 
auxiliary contacts on cutout relay open when main 
contacts close. 
Oil Pressure Indicator. Signal should light with 
engine idling and should go out when oil pressure 
reaches 25 pounds. If signal remains lighted or 
flashes at speeds above idling, check for excessive 
oil dilution, Iack of oil ior no oil pressure. To check 
signal lamp, ground signa.J lamp lead at oil pres
sure regulator on side of crankcase. Lamp should 
light with engine running at idling speed or faster. 
If lamp does not light, replace bulb. 

FUSES :-Lighting-Two 20 ampere Type 3AG-20 fuses 
on fuse block under dash. One extra fuse mounted 
on block. 
Generator Field-(967-N Generator). 6 amperes in 
.regulator case. 

HORNS :-Klaxon Model K-26L. Type 1603 and 1604, 
'!'win horns with blended tone. Vibrator type. 
Horn ourrent 6.0-8.5 amperes at 6.0 volts (low 
note), 5.0-6.5 amperes at 6.0 vol-ts (high note). 
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NOTE:-Engine •specifications, Carburetor, Distributor, and Ignition Timing data 
given below apply also to the Model 67 Supercharged Special Eight, See pre
ceding page for remainder of data on Model 67 Supercharged Special Eight 
and for all data on Model 67 (not supercharged). 

SERIAL NUMBER:-First number, 1,025,001. On plate under floor mat near right 
rear door or under front seat cushions. 

ENGINE NUMBER:-First number, 1,030,001. On plate on side of crankcase. 
ENGINE:-Eight cylinder, In Line, 'L' head type. Cylinders cast enbloc. 

Dimensions-Bore, 3¼". Stroke, 4". Displacement, 2'65.4 cu. ins. 
Horsepower-Rated, 33.8. Developed, 135 H.P. at 4000 R.P.M. 
Compression-Std. 6.7-1. Compression pressure, 110 pounds at cranking speed. 
Cylinder head is aluminum. 

Pistons:-Nelson Bohnalite, Invar strut, split skirt type. 
Weight-17 ozs. (stripped). Piston length, 3 23/32". 
Removal-Piston and rod assembly removed through bottom of engine. 
Clearance-.0015" (skirt). 

Piston Rings:-Three rings per piston, #1 and 2--compression rings, #3-oil 
control ring. 

Ring Width End Gap Wall Thickness 
Comp (#1, 2) ........................ 1/s" ........................... 008-.012" ........................... 140" 
Oil Cont. ( #3) .................... 3/16" ........................... 008-.012" ........................... 140" 

Piston Pin:-Diameter, 13/16". Length, 2 13/16". Pin is clamped in rod. 
Pin Fit in Piston-Push flt. 

Connecting Rod:-Length, 8%". 
Big End Bearing-Spun babbitt-lined type. Shims -used. 
Clearance-.002" (radial), .005" (sideplay). 
Adjustment-Shims provided for adjustment. 

Crankshaft:-Five main bearing type . 
.Journal Sizes--2½" diameter-all bearings. 
Bearing Type-Removable ibronze-backed, balbbitt-lined type. 
Clearance-.002" (radial). 
Adjustment-None (no shims). 
End Th.J:ust-Taken by #1 (front) main bearing. ;Endplay, ,006". 

Camshaft:-Six bearing type. Camshaft drive-Adjustable chain. 
Chain-Link •belt. Width, 1½". Length, 68 links. Pitch, ½". 
Camshaft Setting-Sprockets are marked. Mesh chatn so there are exactly 
ten links or eleven teeth (inclusive) between marks on sprockets. 
Chain Adjustment-Chain is adjusted manually by ,shifting accessory sprocket 
(water pump bracket). To adjust, loosen two flange mounting screws, back 
off locknut on adjustment set screw, turn up adjustment set screw untiJ chain 
hums with engine running, back off set screw until chain runs noiselessly, 
tighten locknut and mounting screws. 

Valves:- Head Diameter Stem Diameter Length Seat Ang.le Lift 
Intake .... 1.505-1.495" ................. 3410-.3405" .............. 4.906-4.876" .........• 45° ........... 3145" 
Exhaust 1.380-1.370" ................. 3410-.3405" .............. 4.906-4.876" ........... 45° .......... 3195" 
Tappet Clearance-'-.010" (.all valves)-engine hot). 
Valve Springs--!%" with load of 103-109 pounds. 

Valve Timing 
Intake Valves Open-At TDC. Close-40° ALDC. 
Exhaust Valves Open-40° BLDC. Close-10° ATDC. 
To Check Valve Timing-Set tappet clearance #8 exhaust valve at .012". This 
valve should close with piston 10° past top dead center when flywheel mark 
'EC-1' lines up with pointer in inspection hole in right hand front face of 
flywheel housing. Reset tappet clearance at .010". 

Lubrication:-P,ressure type. Gear type oil pump located in crankcase. 
Normal Oil Pressure-50 pounds at 30 M.P.H. 
Oil Pressure Relief Valve-Operates at 50 lbs. Located under plug on side of 
crankcase (oil pressure signal switch built in regulator case). Adjustable by 
adding or removing shims or washers above .relief valve spring under plug. 
Oil Pressure Signal-See section on Signal Lights. 
Capacity and Oil-6 qts. Use SAE. #50 (summer above 70°FJ, #40 (summer 
40° to 700F.), #30 (winter 20° to 40°F.), #20-W (winter 0° to 20°F.). 

CARBURETION:-(Fuel System). See Carbureti.on Section for complete data on 
Carburetor, Fuel Pump, and Gasoline Gauge . 

. Carbureto'f:-Stromberg, Model EX-32, 1½" plain tube, downdraft type. 
Fuel Pump:-A.C., Type R. 
Gasoline Gauge:-K-S Telegauge, hydrostatic type. 
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Supercharger:--Supercharger consists of a centrif
ugal fan or blower mounted directly below the 
carburetor (downdraft type) which takes the fuel 
mixture from the carburetor and delivers it to the 
intake manifold. Supercharger is driven through a 
worm and gear from the accessory shaft at the 
right of the crankcase. Lubrication is entirely au
tomatic. The upper half of the supercharger rotor 
casing is water-jacketed to control mixture tem
perature. Car.buretor is -adjusted in the usual 
manner. 

IGNITION :-Coil Model 539-F. Assembled as unit with 
switch. 
Ignition Current-2 amperes (running) 4 amperes 
(stopped). 

Distributor Model 661-Y. Double breaker, 8 lobe cam, 
full automatic advance type with auxiliary Vacuum 
Spark Control. Stationary contacts are used to 
time ignition. Movable contaets are used to load 
coil (open and close 10° before stationary set). 
Contacts must be synchronized-See Timing. 
Breaker Gap-Set at .015". Limits, .0125-.0175" 
Breaker Arm Spring Tension-19-23 ounces. 
Cam Angles (Distributor Degrees) - Closed 37°. 
Open 8°. With movable contacts properly set to 
load coil (see Synchronizing directions). 

Automatic Advance 
Distributor Engine 

Degrees R.P.M. Degrees R.P.M. 
Start .................... 200 1 ½ .................... 400 

5¼ .................... 1000 10½ .................... 2000 
7¾ .................... 2000 15½ .................... 4000 

Vacuum Spark Control Model 680-P. Provides ad
ditional spark ·advance for intermediate speed 
.range except when car is suddenly accelerated or 
is operated with wide open throttle when spark will 
be retarded by return spring in unit. Vacuum unit 
not effective at idling speeds (closed throttle posi
tion) as vacuum connection on ca,x,buretor is above 
throttle valve. 

Vacuum Advance 
Degrees (engine) Vacuum (Ins. of Mercury) 

Start ............................................ 10" minimum 
10-12 ............................................ 16" maximum 

IGNITION TIMING:- Flywheel Degs. Piston Position 
Timing Contacts ................ 6° BTDC .......... 0135" BTDC. 
Loading Contacts ........ 14-16° BTDC......... .. ...... 
Timing (Stationary Contacts) :-With #1 piston 
on compression, turn engine over until piston is 
6° or 5/it before top dead center, stop when fly
wheel mark '/SA-1' lines up with pointer on hous
ing (inspection hole in right hand front face of 
flywheel housing), loosen advance arm clamp 
bolt, rotate distributor until stationary contacts 
(mounted directly on breaker plate) begin to open, 
tighten clamp bolt, see that rotor is opposite #1 
segment in distributor cap, check spark plug cable 
connections (see diagram). 
Synchronization (Movable Contacts): - Movable 
contacts are set to open and close s-100 before 
stationary or timing contacts. Use Delco-Remy 
special tool, Part #1838182, place tool in position 
on top of breaker cam, rotate distributor until sta
tionary contacts just open, note poin.t on center 
scale of tool directly opposite fixed point on dis-

GRAHAM 
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tributor cup, then rotate distributor 35° so that 
point on end scale 8-10° less than original read
ing on center scale is opposite the same point on 
the distributor cup, loosen lockscrews on movable 
sub-plate carrying second set of contacts, turn 
eccentric adjusting screw until contacts just open, 
tighten lockscrew. This tool (#1838182) was de
veloped for use in synchronizing Type 660 and 662 
distributors (4 lobe cam-alternate opening) but 
can be used to set 661-Y distributors for this spe
cial irregular opening and dosing inte.rval. 

Firing Order:-1-6-2-5-8-3-7-4. See diagram. 
Spark Plugs:-Chammpion, Type C-7. 18 MM. Metric. 

Spark Plug Gaps:-.023". Limits, .023-.027". 
BATTERY:-(Std.) Willard, Type WS-2-15. 6 volt, 15 

plate, 100 A.H. capacity (20 hour rate). 
Starting Capacity-122 amperes for 20 minutes. 
(Cars with radio). Willard, Type WH-2-15. 6 volt, 
15 plate, 119 A.H. capacity (20 hour rate). 
Starting Capacity-140 amperes for 20 minutes. 
Grounded Terminal-Positive <+> terminal. 
Location-Under .right hand front seat. 

STARTER:-Model 734-U. Armature No. 823881. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-24-28 ounces. 

Performance Data 
Torque R.P.M. Volts Amperes 

0 ft. lbs. .. .......... 5000 .................... 5.0 .................... 65 
12 " ............ Lock .................... 3.63 .................. 475 

Starting Switch:-Solenoid Switch Type 1517. Push
,button Switch Type 1388 (Std.), 1386 (Special). 
Starting switch and pinion shift operated by sole
noid mounted on starter field frame. Solenoid 
operated through relay and controlled by push
~utton switch on instrument panel. See Equip
ment Section for complete data. 

Mounting:-Flange mounted on right hand front 
f.ace of flywheel housing. To remove, take out 
flange mounting capscrews. 

GENERATOR:-Model 967-L. Armature No. 1855966. 
Third brush control type with external voltage 
regulation. Voltage Control Relay combined with 
Cutout Relay in case on generator field frame~ 
See Equipment Section for complete data. 
Charging Rate Adjustment:-Use test meters to 
check generator output. Connect jumper wire from 
'F' generator terminal to ground-important as 
voltage regulator must be shorted out while -ad
justment being made. Take off commutator cover 
'band, shift third brush by hand, counter-clock
wise to increase or clockwise to decrease charging 
rate, tighten locking screw, remove jumper wire. 

Performance Data 
Amperes Volts R.P.M. 

Cold .............. 19-22 .................... 8.3-8.7 .................... 2'100 
Hot ................ 12-15 .................... 7.6-8.0 .................... 2800 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-24-28 ozs. (all brushes). 
Field Current-2.1-2.5 amperes at •6.0 volts. 
Field Fuse-6 ampere (in regulator cose). 

Mounting:-Flange mounted on rear face of Super
charger gear housing at right of crankcase. To 
remove, take out flange mounting capscrews, pull 
generator to rear to disengage drive ooupling. 
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RELAY-REGULATOR (CONTROL UNIT) :-Model 5544 
(967-L Generator). ,Consists of Cutout Relay and 
Vol-tage Control Relay in case on generator field 
frame. Cutout Relay has extra set of grounding 
contacts above armature for generator charging 
indicator signal light -conti10l. See Signal Lights. 
See Equipment Section for complete data on Volt
age Control Relay. 

Cutout Relay 
Cuts in-7.0 volts. Cuts out-0-2.5 amp. disoharge. 
Relay Contact Gap-.015-.025". 
Air Gap-.012-.017" (·contacts closed). 

Voltage Control Relay 
Contacts Close-7.2 volts. Contacts Open-8.3 volts. 
Contact Gap-.-008-.013". 
Air Gap-.038" between armature and core (,arma

ture down against lower stop). 
.028" armature travel (between armature 
and lower stop). 

LIGHTING:-Clum Switch Model 9463. Switch mount
ed at lower end of steering column cont1101led by 
lever on steering w.heel. Special 'passing' position 
of switch provided •between 'city driving' (de
pressed beam) and ',country driving' (bright beam). 
Passing position provides assymmetrical passing 
beam (depressed beam left hand headlight, bright 
beam right hand headlight). Headlights aimed 
straight ahead. Headlight bulbs are prefocused 
type. 

Bulb Specifications 
Lamp Candlepower Mazda No. 

Headlight ............................ 32-21 ................ 2320-C 
Parking, Instrument ........ 3 ................ 63 
Stop and Tail ...................... 21-2 ................ 1158 
Signal Lights .................... 3 ................ 64 (DC) 

SIGNAL LIGHTS:-Consist of Generator Charging In
dicator (left hand) and Oil Pressure Indicator 
(,right hand) sign-al lights in instrument cluster, 
Signal lights are standard double •contact 3 cp. 
!bulbs Mazda 64. 
Generator Charging Indicator. Signal should light 
when ignition is turned on and should go out when 
generator begins to charge battery. If lamp does 
not light with ignition on and engine not running, 
ground signal lamp lead at generator relay to 
ground. If lamp does not light, replace bulb. If 
signal does not ,go out ,at driving speeds, see that 
auxiliary contacts on cuto0,t relay open when main 
contacts close. 
Oil Pressure Indicator. Signal should light with 
engine idling and should go out when oil pressure 
reaches 25 pounds. If -signal remains lighted or 
flashes at speeds above idling, <:heck for excessive 
oil dilution, lack of oil ior no oil pressure. To check 
signal lamp, ground signal lamp lead at oil pres
sure regulator on side of crankcase. Lamp should 
light with engine running at idling speed or faster. 

FUSES:-Lighting-Two 20 ampere Type 3AG-20 fuses 
on fuse block under dash. One extra fuse mounted 
on block. 
Generator Field-6 ampere in regulator case. 

HORNS:-Klaxon Model K-26G. Types 1781, 1782 or, 
1779, 1778. Matched horns, blended tone. VibratoD' 
type. Current draw-6.0-8.5 amperes at 6.0 volts 
(low note), 5.0-6.5 amperes at 6,0 volts (high note). 
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STANDARD MODEL LL-116"WB. DE LUXE MODEL LT-123"WB (1934) 

AUTO-LITE SYSTEM 

SERIAL NUMBER:---Stamped on plate on engine side of dash (under hood). 
First number, Model LL 252,000. Model LT 950,000. 

ENGINE NUMBER:-Stamped on left hand side of engine block opposite No. 1 
cylinder. First number, 30,000. 

ENGINE:-Elght cylinde:r, in line, 'L' head type. 
Dimensions-Bore, 3". Stroke, 4½". Displacement, 254.47 cubtc inches. 
Horsepower-Rated, 28.8 H.P. Developed- (5.75 head), 108 H.P. at 3200 
R.P.M. (6.25 head), 113 H.P. Sit 3800 R.P.M. (7.00 head), 121 H.P. at 3800 
R.P.M. 
Compression-LL Std.-5.75-1. Compression pressure, 80 lbs. at 125 R.P.M. 

LT Std.-6.25-1. LL and LT Optional-7.00-1. 
NOTE:-The 5.75-1 cylinder head is cast-iron. Both 6.25-1 ,and 7.00-1 heads 

are aluminum composite. Ethylized fuel must be used in eng,ines with 7.00-1 
bead. 

Pistons:-Own. A•luminum alloy, 'T' slot type. Pistons are 'cam' ground with 
greater clearance across pin bosses. Finished replacement pistons furnished 
as follows: B, D, F.,J-standard bore (3.000-3.004"), BO, DO, FO, JO-ten
thousandths oversize (3.010-3.014"), BB, DD, FF-,twenty-thousandths oversize 
(3.020-3.022"). Recondition cylinders to standard size as given above. 
Weight-Piston only, 9.6 ounces. Complete, 14½ ounces. • 1 

Clearance-Top, .016". Bottom, .0005". 
Removal-Piston and ,rod assembly removed from top of engine. 
Fitting New Pistons-Use .feeler gauge .0015-.002" thick to check clearance. 
It should be possible to withdraw feeler with thumb and forefinger from be
tween piston and cylinder wall at point exactly opposite 'T' slot. 

NOTE:-Install pistons with 'T' slot to left. 
Piston Rings:-Two compression, .two oil .rings used per piston. Lower (oil 

ring) groove is drilled radially. 
Ring Width End Gap Wall Thickness Groove Depth 

Comp. (2) ................ 3/32" ............. 006-.016" ....................... 123" ....................... 156" 
Oil Ring (Upper) 1/s" ............. 006-.016" ....................... 128".··-················· .156" 
Oil Ring (Lower) 3/16" ............. 006-.016" ....................... 128"·····-··············· .156" 

Wrist Pin:-Diame<ter, 3/4". Length, 2 7}16". P,in floats in piston andi rod. 
Clearance in Rod Bushing-.0003". Pin hole in connecting r-0d is broached, 
and diamond-bored in piston. Bearing in rod is bronze -bushing. 
Pin Fit in Piston-Snugj fit w1th piston at 200°F. 

Connecting Rod:-Weight, 29.44 ozs. Length, 8 3/16" center-to-center. 
Big End Bearing Type-Spun babbitt. Diamond-bore finish. 
Clearance-.001'' (radial), .006-.010" (sideplay). 
Adjustment---13hims (laminated type). 

NOTE:-Connecting rod lower bearings are offset. InstaH ·rods with right 
hand offset in cylin'ders # 1, 3, 5, 7 and left hand offset in cylinders #2, 4, 6, 8. 

Crankshaft:-Five main ,bearing type with eight counterweights. 
Journal Sizes--#1-2 9/32". #2-2 5/16". #3-2 11/32". #~2%". #6-213/32". 
Bearing Type--Separate babbitt-lined, •bronze-backed type. 
Bearing Clearance-.001". 
Adjustment----J3hims O,aminated ty,pe). 
End Thrust-Taken ,by #3 (center) bearing. End clearance, .006-.012". 

Camshaft :-Gear driven from crankshaft. 
Gear Type-Crankshaft gear, steel. Camshaft gear, GE. BakeUte. 
Camshaft Setting-Gears are marked. Mesh marked tooth on crankshaft 
gear between two xv,.arked teeth on camshaft:. gear. 
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Exhaust .............. 1%" ...................... 5/16" ...................... 5 3/32" .............. 45° .............. 11/32" 
Stem-to-Guide Clearance-.0015-.003" (intake), .003-.005" (exhaust). 
Tappet Clearance- Running (hot) Timing 

Intake ................................................... 006" ..................................................... 010" 
Exhaust ................................................. 008" ..................................................... 010" 

Valve Springs:- Spring Pressure . Spring Length 
Valve Closed ..... ~ ......................... 44 pounds ................................................ 2" 
Valve Open ·················-···············l02 pounds ................................................ l 21/32" 

Valve Tintlng 
Intake Valves Open-10°40' BTDC. Close--60° ALDC. 
Exhaust Valves Open-50° BLDC. Close-18°44.' ATDC. 

NOTE:-Timing figures are correct for .010" tappet clearance. 
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HUDSON 
• MODEL LTS (1934) 

STANDARD MODEL LL-116"WB. DE LUXE MODEL LT-123"WB (1934) 
AUTO-LITE SYSTEM 

Lubrication :-Duo-flow (splash) system with positive 
pump feed to oil troughs and timing gears by os
cillating plunger type pump. Pump mounted on 
right hand side of crankcase. 
Normal Oil Pressure-3 pounds. 
Oil Pressure Relief Valve-Operates at 3 lbs. Loca
ted on right hand side of crankcase at rear (com
bined with oil pressure signal light switch). See 
Signal Lights under Lighting for data. 
Capacity and Oil-9 qts. (dry), 7 qts. (refill). Use 
SA,E #30 (above 40°F.), #20-W (40° to 0°F.). 

CARBURETION: - (Fuel System). See Carburetion 
Section for complete data on Carburetor, Auto
mati-c Choke (Climatic Control), Fuel Pump, and 
Gasoline and Oil Level Gauge. 

Carburetor:---Carter, Model 282-S (LL, LT), 299-S 
(LTS). l¼" 'Plain tube, downdraft type. 
Automatic Choke-Carter Climatic Control (282-S). 

Fuel Pump :-A.C., Type R .. 
Gasoline Gauge:-Motometer, electric type. 

IGNITION :-Coil Model CE-4304. Lock coil type. Re
sistor mounted on distributor. 
Ignition Current-2.5 amperes (running), 4.5 am
peres (stopped). 

Distributor Model IGP-4001-A. Single breaker, 8 
lobe cam, full automatic adv,ance type. No syn
chronization ,required. 
Breaker Gap-Set gap at .020". Limits, .018-.020". 
Breaker Arm Spring Tension-18 ozs. (minimum), 
20 ozs. (maximum). 
Cam Angles (Distributor Degrees) - Closed 29°. 
Open 16°. . 

Automatic Advance 
Distributor Engine 

Degrees R.P.M. Degrees R.P.M. 
Start ...................... 400 0 ........................ 800 
4 ........................ 760 8._ ..................... 1520 
8 ........................ 1120 16 ........................ 2240 

12 ........................ 1500 24....·-····· ............ 3000 
17½ ........................ 2000 35 ........................ 4000 

IGNITION TIMING:- Flywheel Degs. Piston Position 
Initial Setting "(all engines) at TDC ........ 0000" TDC. 
Timing (Initial Setting) :-With #1 piston on 
compression, turn engine over until piston reaches 
top dead center, stop when flywheel mark 'U.D.C.' 
registers with pointer in inspection hole (left 
hand f.ront face of flywheel housing above start
er), loosen hold-down screw in advance arm, 
rotate distributor elockwise to limit of advance 
·arm slot, then rotate distributor ·slowly counter
c.lockw_ise until contacts begin to open, tighten 
hold-down screw, check rotor position and spark 
plug connections (see diagram). This top dead 
center setting should be chec~ed by ,road-testing 
car ·and spark advanced as much as operating 
conditions and fuel rating will allow (see below). 
Timing (Final Setting) :-With engine at normal 
operating temperature and running at 8 M.P.H. 
in high gear on level road, .accelerate engine rap
idly an~ note performance from 10 to 15 M.P.H. 
With correct setting a slight spark knock should 
be noti-ced. If no knock is heard, loosen hold
down screw in advance arm -and rotate distrib
utor one graduation counter-clockwise. If knock 
is too severe, rotate distributor one gr,aduation 
clockwise. Final setting must not be beyond 

maximum advance mark on flywheel (¾" before 
top dead center mark ('U.D.C.'). 

Firing Order:-1-6-2-5-8-3-7-4 (see diagram). 
Spark Plugs:-Champion, Type J-7. 14 MM. Metric. 

Spark Plug Gap-.022". 
BATTERY:-Exide, Type XTL-19-17F, 6 v-o1t, 19 -plate, 

120 •ampere hour capacity. . 
Starting Capacity-106 amperes for 20 ??mutes. 
Grounded Terminal-Positive (+) terminal. . 
Location-Under front floor boards, left hand side. 

STARTER :-Model MAB-4061. Armature No. MAB-2113. 
Staner drive-Inboard Bendix. 
Rotation---Counter-Clockwise at commutator end. 
Brush Spring Tension--44-56 ozs. (new brushes). 
Normal Cranking Speed-150 R.P.M. 

Performance Data 
Torque R.P.M. Volts Amperes 

0 ft. ,lbs ............... 3700 .................... 5.5 .................... 60 
.6 " .............. 1910 .................... 5.5 .................... 100 

3.4 " .............. 1100 .................... 5.0 .................... 200 
6.6 " ········· ..... 695 .................... 4.5 .................... 300 

10.15 " .............. 420 .................... 4.0 .................... 400 
15.8 " ............ Lock .................... 3.0 .................... 582 
22.5 '" ............ Lock .................... 4.0 .................... 775 
NOTE :-Lock torque figures col'rect without 

swi.tch. 
Starting Switch: - Type SS-4001. Solenoid type 

switch mounted on starter field frame and con
•trolled •by pushbutton switch on instrument panel. 

Mounting :-Flange mounted on le1t hand front fa.ice 
of flywheel housing. To remove, take out two 
flange mounting <bolts. 

GENERATOR: -Model GBK-4602. Armature No. 
GBK-2055. Ventilated, .third brush control type 
with ex,ternal voltage ,regula,1 ·,r. See Equipment 
Section for complete data on Voltage Regulator. 
Charging Rate Adjustment:-Use .test meters to 
check generator output. Short out voltage reg
ulator by connecting ·short jumper wire from 
'F' termina-1 on ,generator to g,round. Take off 
commutator cover iband, shift third brush by 
hand counter-clockwise to increase, or clockwise 
to decrease charging rate. Remove jumper wire. 
Maximum Charging Rate-22 amperes (cold), 8.0 
volts, 2400 R.P.M. or 28 M.P.H. 

Performance Data 
(Cold-wi1Jhout regulator field resistance) 

Amperes Volts R.P.M. 
0 .................................. 6.4 ................................ 800 
4 .................................. 6.7 ·········· ...................... 980 
8 ············ ...................... 7.0 ................................ 1140 

12 .................................. 7.3 ................................ 1300 
16 .................................. 7.55 ................................ 1500 
22 .................................. 8.0 ................................ 2200 

Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-18-22 ounces. 
Field Current-3.75-4.15 amperes at 6.0 volts . 
Motoring--4.46-4.94 amperes -at 6.0 volts. 
Field Fuse-7½ ampere capacity in knurled cup 
unde,r regulator case. 

Mounting:-Pivot mounted at left f,ront of engine. 
Dr-iven by fan belt. To remove, take out two pivot 
bolts and one clamp bolt. 
Belt Adjustment-Loosen pivot bolts and clamp 
'bolt, swing generator out or away f.rom engine 

until slight pull is felt on belt, tighten clamp 
bol-t before slacking off on generator, tighten 
pivot ·bolts. 

CUT-OUT RELAY:-Model CBA-4002. Mounted on 
dash. Relay has extra set of contacts above 
armature for charge tell-tale light control. •. . 
Cuts in-6.4 volts, 750 R.P.M. or 8 M.P.H. L~m1,ts, 
6.75-7.5 volts. 
Cuts out-.5-2.5 ampere discharge. 

VOLTAGE REGULATOR:-Model TC-4102-A. Voltage 
regulator contacts open when generator voltage 
reaches 8.6 volts, reducing charging rate approx
imately 50%. Maximum ·charging rate 22 am
peres (r,eguiator contacts closed), 10 amperes 
(contacts open). See Equipment Section for com
iplete data on Regulator. 

LIGHTING :-Soreng-Manegold Switch, Model 5640-A, 
C-5640-A (without windshield wiper fuse). Soreng 
Manegold Foot Control Switch. Foot control switch 
provides assymetric 'meeting' beam (lowe-r beam 
left hand headlight, upper beam right hand head
Hght). Operative only with lighting switch in 
((Jountry Driving' position. Headlight bulbs are 
pre-focused ,type. 

Bulb Specifications 
Lamp Candlepower Mazda No. 

Headlights ............................ 32-21 ................ 2320-C 
Parking, Instrument, Flood 3 ................ 63 
Dome, Vestibule .................... 15 ................ 87 
Stop and Tail... ..................... 21-2 ................ 1158 
Signal ...................................... 3 ................ 64 (DC.) 

SIGNAL LIGHTS:-Battery charge tell-tale and oil 
pressure tell-tale light mounted on instrument 
panel. Light bulbs '.ire standard 3 cp. DC. bulbs, 
Mazda No. 64. To remove bulbs, turn light coun
ter-clockwise slightly to release bayonet socket pin. 

Battery Charge Tell-tale. At left of instrument 
cluster. Tell-tale should light with ignition turned 
on and should go out when gentrator begins to 
charge battery (relay contacts closed). If tell
,tale does not ,burn when Ignition turned on, check 
.bulb by ,grounding tell-•tale terminal on relay to 
,generator field f,rame. If tell-tale does not light, 
replace bulb. If lamp lights, check auxiliary con
tact spring, contacts and ground resistor. See 
that auxiliary contacts are closed with main 
contacts open. If tell-tale lights at speeds above 
idling (8 M.P.H.), generator or relay is defective. 

Oil Pressure Tell-tale. At right of instrument 
cluster. Tell-tale should light with ignition turned 
on but should ,go out when engine , is operated 
(light should flash at idling speeds). Tell-tale 
should not light or flash at speeds above idling. 
If tell-tale does not light when ignition is turned 
on, check bulb by grounding terminal on oil pres
sure cheek valve (right side of crankcase) to 
engine. If tell-tale does not light, replace bulb. 
If tell-ta:le does not flash at idling speeds, d,is
assemble check valve and -clean out by-pass hole 
behind plunger, see ·that terminal pin is straight 
and clean, and that plunger is free. 

FUSES:-Lighting-Two 20 ampere capacity fuses on 
,back of lighting switch. 
Windshield Wiper-7½ ampere capacity fuse on 
lighting switch (not used on all cars). 
Generator· Field-7½ ampere capacity. 
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HUPMOBILE 
MODEL 417, SERIES W (1934) 

AUTO-LITE ELECTRICAL SYSTEM 

SERIAL NUMBER:-First number, W-5001. On right hand side of dash under 
hood. 

ENGINE NUMBER:-Stamped on left hand side of crankcase. 
ENGINE:-Six cylinder, 'L' head type. Cylinders cast enbloc. 

Dimensions-Bore, 3½". Stroke, 33/s". Displacement, 224 cu. in',;. 
Horsepower-Rated, 29.42. Developed, 80 H.P. at 3400 R.P.M. 
Comp1·ession-Std. 5.32-1. No optional compression raitios. 

Pistons:-Bohn, aluminum a,lloy, Invar strut, split skirt type. 
Removal-Piston and rod assembly removed through top of engine. 
Clearance-Skirt, .002" (see Fitting New Pistons). 
Fitting New Pistons-Use .002" feeler stock to check clearance. Pull required 
to withdraw feeler from between piston and cy,linder wall should be 6-10 }bs. 

NOTE:-Install pistons with -slot to right. 
Piston Rings:-Four rings per piston, all ,a;bove pin. #1 and 2-Compression 

rings, #3 and 4-oil control rings. Both oil control ring g-rooves drilled ra
dially with oil drain holes. 

Ring Width End Gap Wall Thickness 
Comp. ( #1, 2) ............................ 1/s" ......................... 007-.012" ......................... 150" 
Oil Cont. ( #3, 4) ............... 1545-.1550" ................... 007-.015" ......................... 150" 

Piston Pin:-Diameter, %". Length, 2 15/16". Pin floats in piston and rod. 
NOTE:-Pin hole in piston is offset 1/16". 

Connecting Rod:-Length, 8 7/16" (center-to-center). 
Big End Bearing-Removable steel-backed, babbitt-lined type. 
·Clearance-.0015-.002" (radial), .005-.010" (sideplay). 
Adjustment-None (no shims). Replace removable bearings. 

NOTE :-Connecting rod 1'ower bearings are offset. Install rods with widest 
half of bearing away from nearest main bearing. 

Crankshaft :-Four main •bearing type with integr,al counterweights. 
Journal Sizes-#1-2.580". #2-2.560". #3-2.540". #4-2.520". 
Bearing Type-Bronze-backed, babbitt-lined type. No shims. 
Clearance-.0017-.0022" (radial). 
Adjustment-None (no shims). Replace ,bearings. 
End Thrust-Taken by #2 main bearing. Endpl-ay, .004-.005". 

Camshaft:-Drive-Non-adjustable chain. , 
Chain-Morse. Width, l". Length, 51 Unks. Pitch, .500". 
Camshaft Setting-Sprockets are marked. Mesh chain with sprockets turned 
so that marks are adjacent and in line with a straightedge across the shaft 
centers. 

Valves:- Head Diameter Stem Diameter Seat Angle Seat Width Lift 
Intake .... 1.651-1.661" ............... 3405-.3415" .............. 45° ............ 1/16-5/64" ............ 11/32" 
Exhaust 1.526-1.536" ............... 3405-.3415" .............. 45° ............ 3/32-7/64" ............ ll/32" 
Tappet Clearance-Running, .010" (intake), .013" (exhaust). 

Valve Timing 
Intake Valves Open-2° BTDC. Close-51° ALDC. 
Exhaust Valves Open-44° BLDC. Close- 3° ATDC. 

To Check Valve Timing:-Set tappet clearance #1 valves at .014" (intake), 
.021" (exhaust). With #6 piston on top dead center entering power stroke 
and flywheel mark 'DC/1-6' in line with finished bosses on right front face 
of clutch housing, #1 intake and exhaust valves sh.ould be closed. Reset 
tappet clearance at .010" (inrtake), .013" (exhaust). 

Lubrication:-Pressure type. Gear type oil pump located at front of engine. 
Normal Oil Pressure-3-5 lbs. (idling), 30 lbs. at 30 M.P.H. with warm engine. 
Oil Pressure Relief Valve-Adjustable type. Turn adjusting screw on relief 
valve c·over in or clockwise to increase pressure and out or counter-clockwise 
to decrease pressure. Screw controls relief valve spring tension. 
Capacity and Oil-6 qts. Use SAE. #30 (normal summer weather), #40 (ex
tremely warm temperatures), #20 (winter). 

CARBURETION:-(Fuel System). See Carburetion Section for complete data on 
Carburetor, Fuel Pump, and Gasoline Gauge. 

Carburetor :-Stromberg, Model EX-32, 1 ½" plain tube, downdraft type. 
Fuel Pump:-Stewart-Warner, Type 706-E. 
Gasoline Gauge :-Stewart Electric ,type, 
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IGNITION:-Coil Model IG-4608. Ignition switch as
sembled as part of coil 
Ignition Current-1-3 amperes (,running), 3-4.5 
amperes (stopped). 
Ignition Switch-Electrolock, Tyue 16-B, Lock No. 
5644-S. See Equipment Section for complete data. 

Distributor Model IGB-4319. Single breaker, 6 lobe 
cam, full automatic advance type. 
Breaker Gap-Set gap at .018". Limits, .015-.018". 
Breaker Arm Spring Tension-16-22 ounces. 
Cam Angles (Distributor Degrees) - Closed 40 °. 
Open 200. 

Automatic Advance 
Distributor 

Degrees R.P.M. 
Start .................... 400 
2 •••••••••••••••••••••••••• 685 
4 •••••••••••••••••••••••••• 975 6 .......................... 1265 
7 ··························1400 

Engine 
Degrees R.P.M. 

0 .............. : ........... 800 
4 .......................... 1370 
8 .......................... 1950 

12 .......................... 2530 
14 .......................... 2800 

IGNITION TIMING: Flywheel Degs. Piston Position 
All engines .................. 7° BTDC .............. 0195" BTD.C. 
Timing:-With #1 piston on compression, turn 
engine over until piston is 7° before top dead cen
ter, stop when ignition mark on flywheel (located 
7° before top dead center mark 'DC/1-6' lines up 
with finished bosses on front face of clutch housing 
at right of engine, loosen advance arm clamp bol-t, 
rotate distributor until contacts begin to open, 
tighten clamp bolt, see that rotor is opposite #1 
segment in distributor cap, check spark plug cable 
connections (see diagram). 

Firing Order:-1-5-3-6-2-4 (see diagram). 
Spark Plugs:-Champion, Type C-7. 18 MM. Metric 

type. 
Spark Plug Gaps-.028". Limits, .026-.030". 

BATTERY:-Willard, Type WMB-17, 6 volt, 17 plate, 
90 A.H. capacity (20 hour rate). 
Starting Capacity-120 amperes for 20 minutes. 
Grounded Terminal-Positive (+) terminal. 
Location-On left hand side under floor boards. 

HUPMOBILE 
MODEL 417, SERIES W (1934) 

AUTO-LITE ELECTRICAL SYSTEM 

STARTER:-Model MAB-4065. Armature No. MAB-2047. 
\Starter drive-Inboard Bendix. 
·Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-44-56 ozs. 

Performance Data 
Torque R.P.M. Volts Amperes 

O ft. lbs ........... 3700 .................... 5.5 .................... 60 
. 6 " .......... 1910 .................... 5.5 .................... 100 

3.4 " .......... 1100 .................... 5.0 .................... 200 
6.6 " .......... 695 ..................... 4.5 .................... 300 

10.15 " .......... 420 .................... 4.0 .................... 400 
15.8 " ........ Lock .................... 3.0 .................... 582 
22.5 " ........ Lock .................... 4.0 .................... 775 
NOTE:-Lock torque figures correct without 

switch. 

Starting Switch:-Type SS-4001. Solenoid type switch 
mounted on starter field frame and controlled by 
pushbutton on instrument panel. 

Mounting:-Flange mounted on left hand front face 
of flywheel housing. To remove, take out twio 
mounting cap screws. 

GENERATOR:-Model GBK-4603. Armature No. GBK-
2055. Third brush control. Ventila,ted type. 
Charging Rate Adjustment:-Take off commutator 
cover band, shift third brush by prying on brush 
mounting plate, counter-clockwise to increase, or 
clockwise to decrease charging rate. Brush held in 
position by friction. 

Performance Data 
(Generator Cold) 

Amperes Volts R.P.M. 
0 .................................. 6.4 ····························· ... 850 
4 ··································6.7 •••••••·•·•·····• ............... 1000 
8 ··································7.05 ................................ 1160 

12 ··································7.4 ................................ 1320 
1·6 ··································7·7 ................................ 1550 
20 .................................. 8.0 ... . ........................ 2250 
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Rotation-Counter-,clockwise at commutator end. 
Brush Spring Tension-18-22 ounces. 
Field Current-3.94-4.36 amperes at 6.0 volts. 
Field Fuse-7½ ampere capacity (under cov-er on 
top of field frame. 
Motoring C.urrent-4.56-5.04 amper.es at 6.0 volts. 

Mounting:-Pivot mounted .at left front of engine. 
Fan belt drive. To remove, take out two pivot bolts 
and one clamp bolt . 
Belt Adjustment-Inspect belt at 1000-mile inter
vals. To adjust, loosen pivot bolts and clamp bolt, 
pull generator away f,rom engine until all slack 
in belt has been taken up, tighten clamp bolt be
lfore releasing generator, tighten pivot bolts. 

CUTOUT RELAY:-Model ·CB-4021. Mounted on gen
erator field frame. 
Cuts in-7.0-7.5 volts. 
Cuts out-.5-2.5 ampere discharge current. 
Relay Contact GaP-.025-.035". 
Air Gap-.010-.030" (contacts closed). 

LIGHTING :-Clum Switch, Model 9526. Clum Foot 
Control Switch, Model 9505. Foot Control Switch 
provides assymetrical passing beam (lower beam 
left hand headlight, upper beam right hand head
light). Headlights are aimed straight ahead. Head
light bulbs are prefocused type. 

Bulb Specifications 
Lamp -Candlepower Mazda No. 

Headlights ................................ 32-21 .................. 2320-C 
Parking, Instrument, Tail.... 3 .................. 63 
Stop Light .............................. 15 .................. 87 
Dome Light .............................. 6 .................. 81 

FUSES :-LIGHTING-Two 20 ampere fuses on fuse 
block behind instrument board. 
Horn-20 ampere fuse on junction ·block near 
steering gear. 
Generator Field - 7½ ,ampere on generator field 
frame . 
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HUPMOBlLE 

AERODYNAMIC SIX, MODEL 421~ SERIES J (1934) 
AUTO-LITE ELECTRICAL SYSTEM 

SERIAL NUMBER:-First number, J-12001. On plate on right hand side of dash 
under engine hood. 

ENGINE NU~ER:-Stamped on left hand side of crankcase. 
ENGINE:-Six cylinder, 'L' head type. Cylinders cast enbloc. 

Dimensions-Bore, 3½". Stroke, 4¼". Displacement, 245.3 cu. ins. 
Horsepower-Rated, 29.42. Developed, 93 H.P. at 3400 R.P.M. 
Compression-Std. 5.75-1. No optional compression ratios. 

Pistons:-Bohn, aluminum alloy, Invar strut, split skirt type. 
Removal-Piston and rod assembly il'emoved through top of engine. 
Clearance-Skirt, .002" (see Fitting New Pistons). 
Fitting New Pistons-Use .002" feeler stock to check clearance. Pull required 
to withdraw feeler from -between piston and cyUnder wall should be ,6-10 lbs. 

NOTE:-Install pistons with •slot to right. 
Piston Rings:-Four rings per piston, all aJbove pin. #1 and 2-compression 

rings, #3 and 4-oil control rings. Both oil control ring g,rooves drilled ra
dially wtth oil drain holes. 

Ring Width End Gap Wall Thickness 
Comp. ( #1, 2) ............................ 1/8" ......................... 007-.012" ......................... 150" 
Oil Cont. ( #3, 4) ............... 1545-.1550" ................... 007-.015" ......................... 150" 

Piston Pin:-Diameter, 3/s". Length, 2 15/16". Pin floats in piston and rod. 
NOTE:-Pin hole in piston is offset 1/16". 

Connecting Rod:-Length, 8¼" (center-to-center). 
Big End Bearing-Removable steel-backed, babbitt-lined type. No shims. 
Clearance-.0015-.002" (radial), .005-.010" (sideplay). 
Adjustment-None (no shims). Replace removable bea,rings. 

NOTE:-Connecting rod lower bearings are offset. Install rods with widest 
half of bearing away from nearest main bearing. 

Crankshaft :-Four main bearing type with integral counterweights. 
Journal Sizes--#1-2.580". #2-2.560". #5-2.540". #4-2.520". 
Bearing Type-Removable bronze-backed, babbitt-lined type. 
Clearance-.0017-.0022" (radial). 
End Thrust-Taken by #2 main bearing. Endplay, .004-.005". 

Camshaft :-Drive-Non-adjustable chain. 
Chain-Morse. Width, 1". Length, 51 .Unks. Pitch, .500". 
Camshaft Setting-Sprockets are marked. Mesh chain with sprockets turned 
so that marks are adjacent and in line with a straightedge across the s):laft 
centecr:s. 

Valves:- Head Diameter Stem Diameter Seat Angle Seat Width Lift 
Intake .... 1.651-1.661" ............... 3405-.3415" .............. 45° ............ 1/16-5/64" ............ 11/32" 
Exhaust 1.526-1.536" ............... 3405-.3415" .............. 45° ............ 3/32-7/\64" ............ 11/32" 
Tappet Clearance-Running, .010" (intake), .013" (exhaust). 

Valve Timing 
Intake Valves Open-2° BTDC. Close-510 ALDC. 
Exhaust Valves Open-44° BLDC. Close- 3° ATDC. 

To Check Valve Timing:-Set tappet clearance #1 valv•es at .014" (intake), 
.021" (exhaust). With #6 piston on top dead center entering power stroke 
and flywheel mark 'DC/1-6' in line with finished bosses on right hand front 
face of clutch housing, #1 intake and exhaust valves should be closed. Reset 
tappet clearance at .010" (intake), .013" (exhaust). 

Lub1·ication :-Pressure type. Gear type oil pump located at front of engine. 
N01·mal Oil Pressure-3-5 lbs. (idling), 30 lbs. at 30 M.P.H. with warm engine. 
Oil Pressure Relief Valve-Adjustable. Turn adjusting screw on relief valve 
cover in or clockwise to increase oil pressure and out or counter-clockwise 
to decrease pressure. Adjusting screw controls relief valve -spring tension. 
Capacity and Oil-6 qts. Use SAE. #30 (normal summer weather, #40 (ex
tremely warm temperatures), #20 (winter). 

CARBURETION:-(Fuel System). See Carburetion Section for complete data on 
Carburetor, Fuel Pump, and Gasoline Gauge. 

Carburetor:-Stromberg, Model EX-32, 1½" plain tube, downdraft type. 
Fuel Pump :-A.C., Type F. Combination fuel and vacuum pump. 
Gasoline Gauge :-Stewart Electric type. 

IGNITION:-Coil Model CE-4602. Ignition switch assembled as part of coil. 
Ignition Current-1-3 amperes (running), 3-4.5 amperes (stopped). 
Ignition Switch:-Electrolock, Type 16-B, Lock No. 15588-S. See Equipment 
Section for complete data. 
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Distributor Model IG-C-4058. Single breaker, 6 lobe 
cam, full automatic advance type. 
Breaker GaP---Set gap at .018". Limits, .015-.018". 
Breaker Arm Spring Tension-16-22 ounces. 

Cam Angles (Distributor Degrees) -Closed 41.5°. 
Open 18.5°. 

Automatic Advance 
Distributor 

Degrees R.P.M. 
Start .................... 400 

2 .......................... 685 
4 •••••••••••••••••••••••••• 975 
6 ··························1265 
7 ··························1400 

Engine 
Degrees R.P.M. 

0 .......................... 800 
4 .......................... 1370 
8 .......................... 1950 

12 .......................... 2530 
14 .......................... 2800 

IGNITION TIMING: Flywheel Degs. Piston Position 
All engines ............... 7° BTDC .................. 022" BTDC. 

Timing-With #1 piston on compression, turn en
gine over until piston is 7° or .022" before top dead 
center, stop when ignition mark on flywheel (Joca
ted 7° before top dead center mark 'DC/1-6') lines 
up with finished bosses on right hand front face of 
clutch housing, loosen advance arm clamp bolt, 
rotate distributor until contacts begin to open, 
tighten clamp bolt, see that rotor is opposite # 1 
segment in distributor cap, check spark plug con
nections (see diagram). 

Firing Order:-1-5-3-6-2-4 (see diagra,m). 
Spark Plugs:-Champion, Type C-7. 18 MM. Metric 

type. 
Spark Plug Gaps-.028". Limits, .026-.030". 

BATTERY:-Willard, Type WST-2-17, 6 volt, 17 plate, 
112 A.H. capacity (20 hour rate). 
.Starting Capacity-134 amperes for 20 minutes. 
Grounded Terminal-Positive (+) terminal. 
Location-On left hand side under floor boards. 

HUPMOBILE 
AERODYNAMIC SIX, MODEL 421, SERIES J (1934) 

AUTO-LITE ELECTRICAL SYSTEM 

STARTER:-Model MAB-4065. Armature No. MAB-2047. 
~tarter drive-Inboard Bendix. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-44-56 ozs. 

Performance Data 
Torque R.P.M. Volts Amperes 

O ft. lbs ........... 3700 .................... 5.5 .................... 60 
.6 " .......... 1910 .................... 5.5 .................... 100 

3.4 " .......... 1100 .................... 5.0 .................... 200 
6.6 " ·········· 695 .................... 4.5 .................... 300 

10.15 " .......... 420 .................... 4.0 ................ : .... 400 
15.8 " ........ Lock .................... 3.0 .................... 582 
22.5 " ........ Lock .................... 4.0 .................... 775 
NOTE:-;J,ock torque figures correct without 

switch. 
Starting Switch:-Type SS-4001. Solenoid type switch 

mounted on starter field frame and controlled by 
pushbutton on instrument panel. 

Mounting :-Flange mounted on left hand front face 
of flywheel housing. To remove, take out two 
mounting cap screws. 

GENERATOR:-Model GBK-4603. Armature No. GBK-
2055. Third brush control. Ventilated type. 
Charging Rate Adjustment:-Take off commutator 
cover ,band, shift third brush by prying on brush 
mounting plate, counter-clockwise to increase, or 
clockwise to decrease charging rate. Brush held in 
position by friction. 

Performance Data 
(Generator Cold) 

Amperes Volts R.P.M. 
0 ··································6.4 ................................ 850 
4 ··································6.7 ································1000 
8 ··································7.05 ................................ 1160 

12 ··································7.4 ................................ 1320 
1'6 ··································7.7 ................................ 1550 
20 .................................. 8.0 ................................ 2250 
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Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-18-22 ounces. 
Field Current-3.94-4.36 amperes ,at 6.0 volts. 
Field Fuse-7½ ampere capacity (under cov,er on 
top of field frame. 
Motoring Current-4.56-5.04 amperes at 6.0 volts. 

Mounting:-Pivot mounted at left front of engine. 
Fan belt drive. To remove, take out two pivot bolts 
and one clamp bolt. 
Belt Adjustment-Inspect belt at 1000-mile inter
vals. To adjust, loosen pivot bolts and clamp bolt, 
pull generator away from engine until all slack 
in bel-t has been taken up, tighten clamp bolt be
lfore releasing generator, tighten pivot bolts. 

CUTOUT RELAY:-Model CB-4021. Mounted on gen
erator field frame. 
Cuts in-7.0-7.5 volts. 
Cuts out-.5-2.5 ampere discharge current. 
Relay Contact Gap-.025-.035". 
Air Gap-.010-.030" (contacts closed). 

LIGHTING:-Clum Switch, Model 9526. Clum Foot 
Control Switch, Model 9505. Foot Control Switch 
provides assymetrical passing beam (lower beam 
left hand headlight, upper beam right hand head
light). Headlights are aimed straight ahead. Head
light bulbs are prefocused type. 

Bulb Specifications 
Lamp Candlepower Mazda No. 

Headlights ................................ 32-21 .................. 2320-C 
Parking, Instrument, Tail.... 3 .................. 63 
Stop Light .............................. 15 .................. 87 
Dome Light ···················-t······· 6 .................. 81 

FUSES:-LIGHTING-Two 20 ampere fuses on fuse 
block behind instrument board . 
Generator Field - 7½ •ampere on generator field 
frame. 
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HUPMOBILE 
AEIJ.ODYNAMIC EIGHT, MODEL 427, SERIES T (1934) 

AUTO-LITE ELECTRICAL SYSTEM 

SERIAL NUMBER:-First number, T-5001. On plate on right hand side of dash 
under engine hood. 

ENGINE NUMBER:-Stamped on left hand side of crankcase. 
ENGINE:-Eight cylinder, In Line, 'L' head type. Cylinders cast enbloc. 

Dimensions-Bore, 3 3/16". Stroke, 4¾". Displacement, 303.2 cu. ins. 
Horsepower-Rated, 32.51. Developed, 115 H.P. at 3500 R.P.M. 
Compression-Std. 5.80-1. No optional compression ratios. 

Pistons:-Ray Day, aluminum alloy, split skirt type. 
Removal-Piston and rod assembly removed through bottom of engine. 
Clearance-.002" (skirt)--see Fitting New Pistons. 
Fitting New Pistons-Use .002" feeler stock to check clearance. Pull required 
to withdraw feeler from between piston and cylinder wall should be 6-10 lbs. 

NOT.E:-Install pistons with slot to cright. 
Piston Rings:-Four rings per piston, all a•bove pin. #1 and 2-compression 

rings, #3 and 4-oil control rings. Both oil ring grooves drilled radially w1th 
oil drain holes. 

Ring Width End Gap Maximum Wall Thickness 
Comp. ( #1, 2) .................... 1/a" ..................... 007-.012" ................................. 140" 
Oil Cont. ( #3, 4) ............ 5/32" ..................... 007-.015" ................................. 140" 

Piston Pin:-Diameter, 3/a". Length, 2 23/32". Pin floats in piston and rod. 
NOTE:-Pin hole in piston is offset 1/16". . 

Connecting Rod:-Length, 9½" (center-to-center). 
Big End Bearing-Removable, steel-backed, babbitlt-lined type. 
Clearance-.0015-.002" (radial), .005-.010" (sideplay). 
Adjustment-None (no shims). Replace removable bearings. 

NOTE:-Connecting rod lower bearings are offset. Install rods with widest 
half of bearing away from nearest main bearing. 

Crankshaft:-Five main bearing type with integral counterweights. 
Journal Sizes-#1-2.705". #2-2.685". #3-2.665". #4-2.645". #5-2.625". 
Bearing Type-Removable, bronze-backed, babbitt-lined type. 
Clearance-.0017-.0022" (radial). 
Adjustment-Shims are used. Do not file bearing caps. 
End Thrust-Taken by #3 (center) main bearing. Endplay, .003-.005". 

Camshaft:-Drive-Two sprocket non-adjustable chain drive. 
Chain-Morse #766 double slide guide type. Width, l¼". Length, 66 links. 
Pitch, .375". 
Camshaft Setting-Sprockets are marked. Mesh chain so there are exactly 
15 open links between marks on sprockets. With correct setting, #1 intake and 
exhaust valves should be closed with #8 piston on top dead center entering 
power stroke when flywheel mark 'lo8' lines up with indicator on edge of 
insptction hole in flywheel housing-on right hand side. Tappet clearance for 
checking valve timing should be .020" (intake), .026" (exhaust). 

Valves:- Head Diameter Stem Diameter Seat Angle Seat Width Lift 
Intake ...... 1.526-1.536" ............... 3405-.3415" .............. 45° ............ 1 16-5/64" ............ 11/32" 
Exhaust 1.401-1.411" ............... 3405-.3415" ............. .45° ............ 3/32-7/64" ............ 11/32" 
Tappet Clearance-Running, .018" all valves. 

Valve Timing 
Intake Valves Open-3° ATDC. Close-49° ALDC. 
Exhaust Valves Open-41 ° BLDC. Close- 5° ATDC. 

To Check Valve Timing:-Set tappet clearance #1 valves at .020" (intake), 
.026" (exhaust). With #8 piston on top dead center entering power stroke 
and flywheel mark 'lo8' lined up with indicator on edge of inspection hole 
in right hand side of flywheel housing, #1 intake and exhaust valves should 
be closed. Reset tappet clearance at .018". 

Lubrication:-Pressure type. Gear type oil pump ,located in crankcase. 
Normal Oil Pressure-3-5 lbs. (idling), 30 lbs. at 50 M.P.H. with warm engine. 
Oil Pressure Relief Valve-Adjustable. Turn adjusting screw on relief valve 
cover in or clockwise to increase oil pressure and out or counter-clockwise to 
decrease pressure. Adjusting screw controls relief valve spring tension. 
Capacity and Oil-8 qts. Use SAE. #30 (normal summer weather), #40 (ex
treme warm weather), #20 (winter). 
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CARBURETION:-(Fuel System). See Carburetion Sec,tion for complete data on 

carburetor, Fuel Pump, and Gasoline Gauge. GASOLINE CAUGE TANK UNIT 

Carburetor:-Srtromberg, Model EE-22, l¼" dual, downdraft type. 
Fuel Pump :-A.C., Type F. Combination fuel and vacuum pump. 
Gasoline Gauge:--Stewart Electric type. 
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IGNITION:-Coil Model CE-4602. Ignition switch as
sembled as part of con. 
Ignition Current-1-3 amperes (,running), 3-4.5 
amperes (stopped). 
Ignition Switch-Electrolock, Type 16-B, Lock No. 
.558~-S. See ;Equipment Section for complete data. 

D1str1butor Model IGP-4003. Single breaker 8 lobe 
cam, full automatic advance type. No synchroni
zation required. 
Breaker GaP-Set gap at .020H. Limits, .018-.020". 
Breaker Arm Spring Tension-18 ozs. (min.), 20 
ozs. (max.). 
Cam Angles (Distributor Degrees) - Closed 29°. 
Open 16°. 

Automatic Advance 
Distributor Engine 

Degrees R.P.M. Degrees R.P.M. 
Start .................... 400 0 .......................... 800 

: 
1 
::::::::::::::::::::::::::1I:g t ..................... J~:g 

6 ½ ...................... 1600 13 .......................... 3200 
IGNITION TIMING: Flywheel Degs. Piston Position 

A!} engines .................. 7° BTDC .............. 0221" BTDC. 
T1ming:-With #1 piston on compression, turn 
engine over until piston is 7° before top dead cen
ter, stop when straight line mark '/' on flywheel 
(located 7° before top dead center mark 'lo8') Unes 
up with indicator in inspection hole in flywheel 
housing on right hand side, loosen advance arm 
clamp bolt, rotate distributor until contacts begin 
to open, tighten clamp bolt, see that rotor is op
posite #1 segment in distributor cap, check spa.rk 
plug cable connections (see diagram). 

. s.ynchronization-No synchronization required. 
Fmng Order:-1-4-7-3-8-5-2-6 (see diagram). 
Spark Plugs:-Champion, Type C-7. 18 M:M. Metric 

type. 
Spark Plug Gaps-.028". Limits, .026-.030". 

BATTERY:-Willard, Type WB-2-15, 6 volt, 15 plate, 
119 A.H. capacity (20 hour rate). 
Starting Capacity-140 amperes for 20 minutes. 
Grounded Terminal-Positive ( +) terminal. 
Location-On left hand side under driver's seat. 

HUPMOBILE 
AERODYNAMIC EIGHT, MODEL 427, SERIES T (1934) 

AUTO-LITE ELECTRICAL SYSTEM 

STARTER:-Model MAB-4066. Armature No. MAB-2046. 
Starter drive-Outboard Bendix. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-44-56 ounces. 

Performance Data 
Torque R.P.M. Volts Amperes 

0 ft. l-bs ........... 3700 .................... 5.5 .................... 60 
.6 " .......... 1910 .................... 5.5 .................... 100 

3.4 " .......... 1100 .................... 5.0 .................... 200 
6.6 " .......... 695 .................... 4.5 .................... 300 

10.15 " ·········· 420 .................... 4.0 .................... 400 
15.8 " ........ Lock .................... 3.0 .................... 582 
22.5 " ........ Lock .................... 4.0 .................... 775 
NOTE:-Lock torque figures correct without 

switch. 
Starting Switch:-Solenoid type mounted on starter 

field frame. Controlled by pushbutton on instru
ment board. 

Mounting: -Sleeve -mounted in flywheel housing, 
right hand front face. To •remove, take out large 
pilot mounting screw in flywheel housing. 

GENERATOR: -Model GAR-4606-3. Armature No. 
GAR-2089. Ventilated, third brush control type with 
external voltage regulator. See Equipment Section 
for complete. data on Voltage Regulator. 
Charging Rate Adjustment- Use test meters to 
check generator output. Short out voltage regula
tor by connecting short jumper wire between 'F' 
generator terminal and ground. Take off commu
tator cover band, shift third brush by prying on 
,brush mounting plate, counter-clockwise to increase 
or clockwise to decrease charging rate. Third 
brush held in any position by f,riction . 

Performance Data 
(Cold-without regulator field resistance) 

Amperes Volts R.P.M. 
0 .................................. 6.4 ·················· .............. 760 
4 .................................. 6.75 ................................ 920 
8 .................................. 7.05 ................................ 1100 

12 .................................. 7.35 ................................ 1300 
16 .................................. 7.7 ................................ 1560 
20 ············ ...................... 8.0 ................................ 2300 
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Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-24-36 ozs. (new brushes). 
Field Current-3.70-4.10 amperes at 6.0 volts. 
Field Fuse-7½ amperes (in voltage regulator case). 
Motoring-4.65-5.15 amperes at 6.0 volts. 

Mounting:-Pivot mounted at left front of engine. 
Fan belt drive. To remove, take out two pivot 
bolts, one clamp bolt. 
Belt Adjustment-Inspect belt at 1000-mile inter 
vals. To adjust, loosen pivot ·bolts and clamp bolt, 
puH generator away from engine until all slack 
has been taken up, tighten clamp ,bolt before re
leasing generator, tighten pivot bolts. 

CUTOUT RELAY:-Model CB-4021. Mounted on gen
erator field frame. 
Cuts in-7.0-7.5 volts. 
Cuts out- .. 5-2.5 ampere discharge current. 
Relay Contact Gap-.025-.035". 
Air Gap-.010-.030" (contacts closed). 

VOLTAGE REGULATOR:-Model TC-4101-A. Regula
tor contacts open when generator voltage reaches 
8.6 volts, reducing charging rate approximately 
50%. This provides 'two-stage' charging with a 
lower rate when battery is charged. See Equip
ment Section for complete data on Regulator. 

LIGHTING :-Clum Switch, Model 9526. Foot Control 
Switch Model 9505. Foot Control Switch provides 
assy-metrical passing ,beam (lower beam left hand 
headlight, upper beam right hand headUght). 
Headlights are aimed straight ahead. Headlight 
bulbs -are prefocused type. 

Bulb Specifications 
Lamp Candlepower Mazda No. 

Headlights ................................ 32-21 .................. 2320~0 
Parking, Instrument, Tail.... 3 .................. 63 
Stop Light ................................ 15 .................. 87 
Dome Light .............................. 6 .................. 81 

FUSES:-Lighting-Two 20 ampere fuses on fuse block 
behind instrument ·board. 

Generator Field-7½ amperes in plug under reg
ulator case. 

HORNS :-Sparton Twin horns. V1•brator type. 
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LA FAYETTE 

SERIES 110 (1934) 
AUTO-LITE ELECTRICAL SYSTEM 

SERIAL NUMBER:-First Number L-1001. On right hand side of frame under 
engine hood. 

ENGINE NUMBER:-On plate on right hand side of crankcase •below valve cover 
plate at front of engine. 

ENGINE:---Six cylinder, 'L' head type. Cylinders cast Enbloc. 
Dimensions-Bore, 3¼". Stroke, 4%". Displacement, 217.7 cu. ins. 
Horsepower-Rated, 25.35. Developed, 75 H.P. at 3200 R.P.M. 
Compression-5.54-1. No optional compression ratio. 

Pistons:-Aluminmum alloy, Invar strut type. 
Weight-18¼ ounces. 
Removal-Piston and rod assembly removed through top of engine. 
Clearance-.002" (skirt). Use feeler stock to check cleara,nce. 

Piston Rings:-Four rings per pistion, #1 and 2, compression rings; #3 and 4, 
oil control rings. 

Ring Width End Gap 
Oomp. (1 and 2)..................... 1/8" ................................• 010-.025" 
Oil Cont. (3) .......................... 1/s" ................................. 010-.025" 
Oil Cont. ( 4) .......................... 3/16" ................................. 010-.025" 

Piston Pin:-Diameter, %". Pin floats in piston and rod. 
connecting rod is bronze-bushed. 
Pin Fit in Piston-Light push fit with piston heated. 
Pin Fit in Rod-Light push fit. 

Piston pin hole in 
• 

Connecting Rod:-Weight, 36½ ozs. Length, 8¾" (center-to-center). 
Big End Bearing-Removable steel-backed, babbitt-lined type. 
Clearance-.001-.003" (radial), .008-.012" (sideplay). 
Adjustment-One shim used on camshaft side of bearing only. Replace bear
ings. Do not file bearing caps. 

Crankshaft :-Seven main bearing type with integral counte-rweights. 
Journal Sizes-2 31/64" diameter (all bearings). 
Bearing Type-Removable steel-backed, ,babbitt-lined type. No shims. 
Clearance-.002" (radial). 
Adjustment-None (no shims). Replace bearings. Do not file bearing caps. 
End Thrust-Taken by #4 (center) main ,bearing. Endplay, .004-.007" 

Camshaft:---Six bearing type. Camshaft drive, non-adjustable chain. 
Bearing Type-Removable steel-backed, babbitt-lined type. 
Chain-Diamond 'double strand' roller chain. Length, 22½" or 60 links. 
Pitch,%". 
Camshaft Setting-Remove and install chain endless. Use gear pullers and 
pushers, keep sprockets lined up so as to avoid sidestrain on chain and 
sprockets. Sprockets are marked. Mesh chain with sprockets turned so that 
marks are adjacent and in Une with straightedge across shaft centers. 

Valves:- Head Diam. Seat Angles Seat Width Lift 
Intake .................... 1 21/32" ........................ 45° ........................ 1/16" ........................ 5/16" 
Exhaust .................. 1 17/32" ........................ 45° ........................ 1/16" ........................ 5/16" 
Tappet Clearance-.012" (all valves-engine hot or cold). 

Lubrication:-Pressure type. Gear type oil pump located in crankcase. 
Normal Oil Pressure-20 lbs. at 20 M.P.H. 
Oil Pressure Relief Valve-Opens at 20 lbs. 
Capacity and Oil-7 qts. Use SAE. #30 (summer normal temperatures), #40 
(summer-very hot weather), #20-W (winter). 
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CARBURETION:-(Fuel System). See Ca.rburetion Sec
tion for compete data on Carburetor, Fuel Pump, 
and Gasoline Gauge. 

Carburetor:-Marvel, Model B-2. l¼" plain tube, 
downdraft type. 

Fuel Pump :-AC. Type R. 
Gasoline Gauge:-Stewart-Warner Electric type. 

IGNITION :-Coil Model CE-440L Mounted on dash. 
Ignition Switch- Oakes 'Hershey' co-incidental 
ignition switch and steering post lock. 

Distributor Model IGB-4317. Single breaker, 6 lobe 
cam, full automatic advance type. 
Breaker Gap-Set gap .at .020N. Limits, .018-.020", 
Breaker Arm Spring Tension-16-20 ounces. 
Cam Angles (Distributor Degrees) - Closed 40.5°. 
Open 18.5°. 

Automatic Advance 
Distributor Engine 

Degrees R.P.M. Degrees R.P.M. 
Start.. ...................... 300 0........................ 600 

2 ........................ 500 4 ........................ 1000 
4 ........................ 700 8 ........................ 1400 
6 ........................ 900 12 ........................ 1800 
8 ........................ 1100 16 ........................ 2200 

10 ........................ 1300 20 ........................ 2600 
Advance is 1 ° for each 100 R.P.M. (distributor). 

Mounting:-Distrlbutor mounted on cylinder head. 
To remove, loosen locknut, take out mounting 
screw on side of cylinder head. 

IGNITION TIMING:-With #1 p~ston on compression, 
turn engine over until 'IGN' mark (first line) on 
vibration dampener at front of engine &es up 
with pointer on chain case cover, loosen locknut 
and mounting set screw on side of cylinder head 
below dlstribultor, rotate distributor until contacts 
begin to open, tighten screw and lock nut, see that 
rotor ls opposite #1 segment in distributor cap, 
check spark plug connections (see diagram). 

The second line on the vibration dampener is 
t;he top dead center mark for cylinders #1 and #6. 

Firing Order:-1-5-3-6-2-4. See diagram. 
Spark Plugs:-Champion Type C-15. 18 MM. Metric 

type. 
Spark Plug Gaps-.025" (.030" on cars with radio). 

LA FAYETTE 
SERIES 110 (1934) 

AUTO-LITE ELECTRICAL SYSTEM 

BATTERY:-Globe, Type No. 7L 6 volt, 13 plate, 102 
A.H. capacity (20 lb.our rate). 
Starting Capacity-120 amperes for 20 minutes. 
Grounded Terminal-Positive <+> terminal. 
Location-On left hand side under driver's seat. 

STARTER:-Model MAB-4062. Armature No, MAB-2057. 
Starter Drive-Inboard Bendix. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension--44-56 ozs. (new brushes). 

Performance Data 
Torque R.P.M. Volts Amperes 

0 ft. lbs ........... 3700 .................... 5.5.................... 60 
. 6 .......... 1910 .................... 5.5 .................... 100 

3.4 .......... 1100 .................... 5.0 .................... 200 
6.6 .......... 695 .................... 4.5 .................... 300 

10.15 " .......... 42-0 .................... 4.0 .................... 400 
15.8 ....... .Lock .................... 3.0 .................... 582 
22.5 ....... .Lock .................... 4.0 .................... 775 

Starting Switch:-Mounted on starter field frame. 
Controlled by button on instrument boa,rd through 
flexible ca:ble. Pull required to close starter switch 
contacts must be not less than 2.3 pounds (meas
ured at right angles to switch lever at extreme 
tip). 

Mounting:-Flange mounted on left hand front face 
of folywheel housing. To remove, take out 2 flange 
mounting capscrews. 

GENERATOR:-Model GAR-4205, Armature No. GAR-
2214. Third brush control type. 
Charging Rate Adjustment-Take off commutator 
cover band, shift third ·brush by prying on brush 
mounting stud, counter-clockwise to increase or 
clockwise to decrease charging rate. Third brush 
held in position by f,riction. 
Maximum Charging Rate-17 amperes (hot), 1700 
R.P.M. 

Performance Data 
Amperes Volts R.P.M. 

2 .................................... 6.4 .................................... 750 
6 .................................... 6.9 .................................... 885 

10 .................................... 7.3 .................................... 1030 
14 .................................... 7.65 .................................. 1230 
17 .................................... 8.0 .......................... - ........ 1700 
14 .................................... 7.65 ................................. 2200 
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Rotation-Counter-clockwise at commutator end. 
Field Current--4.46-4.94 amperes at 6.0 volts. 
Motoring-5.13-5.67 amperes at 6.0 volts. 
Brush Spring Tension-24-36 ounces each. 
Field Fuse-7½ ampere capacity. 

Mounting:-Cradle mounted at left front of engine. 
Driven 1by fan belt. Drives water pump through 
6haft extension. To remove, disconnect water 
pump drive coupling, slack off fan belt, loosen 
mounting .clamp band. When mounting generator 
see that dowel in field frame ls in place to pre
vent generator moving in cradle . 
Belt Adjustment-Loosen two cap screws on fan 
bracket, move bracket upward until fan belt can 
be moved 1" (sideplay) at point midway between 
pulleys, tighten bracket screws. 

CUT-OUT RELAY:-Model CB-4021. Mounted on gen
erator field frame. 
Cuts in-7.0-7.5 volts or approximately 750 R.P.M. 
Cuts out-.5-2.5 ampere discharge current. 
Relay Contact Gap-.025-.035#. 
Air Gap-.010-.030• (contacts closed). 

LIGHTING:-Delco-Remy Switch Model 478-N. Foot 
Control Switch Model 465-Z. Lighting switch 
mounted on back of instrument board. Foot con
trol switch controls upper or driving beam and 
lower depressed or passing beam .. 

Bulb Specifications 
Lamp • Candlepower Mazda No. 

Headlights ............................ 32-21 .................... 1116 
Parking, Instrument ........ 3 .................... 63 
Stop and Tall ........................ 21-2 .................... 1158 
Dome .................................... 4 .................... 64 (DC) 

FUSES :-Lighting-20 ampere on lighting switch. 
Accessory-20 ampere capacity on fuse 1block (con
nected in stop light and gasoline gauge circuits). 
Generator Field-7½ ampere under fuse cover on 
generator. 
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LA SALLE 

MODEL 350, SERIES 50 (1934) 
DELCO-REMY ELECTRICAL SYSTEM 

SERIAL NUMBER:-Same as engine number. Located on top of left kame side 
member in front of dash. 

ENGINE NUMBER:-First number, 2,100,-001. Located on left side of cylinder 
block at top front corner (.below cylinder head). 

ENGINE:-Eight cylinder 'in line', 'L' head type. 
Dimensions-Bore, 3". Stroke, 4¼". Displacement, 240.3 cu. -ins. 
Horsepower-Rated, 28.8. Developed, 95 H.P. at 3700 R.P.M. 
Compression-Std. 6.5-1. Compression pressure, 158 ~bs. at 1000 R.P.M. or 
176 lbs. at 2500 R.P.M. No optional compression ratios. 

Pistons:-Lynite Lo-Ex aluminum alloy cam ground, 'T' slot type. Pistons 
finished by special 'Alumite' process (special hard oxide deposited on bear
ing surface). Pistons cannot be ground. Recondition cylinders to standard 
oversize. Standard oversize pistons .0-03", .005", .015", .030". 
Piston Weight-(complete assembly) 18.160 ozs. 
Piston Weight-(without rings, pin, or locking screw) 12.048 ozs. 
Clearance-Top, .016". Skirt (bottom), .0017-.0019" (at 70°F.). 
Removal-Pistons ,and rod assembly removed from bottom of engine. 
Installing New Pistons-Pistons should n,ot be fitted with a fee1er gauge. 
Use micrometer gauge to oheck cylinder bore and piston. Merumrement on 
piston should be made at point on skirt below and to left of 'T' slot junc
tion midway between pin ,bosses with piston at 70°F. Finish cylinder bore 
to size giving correct clearance. 

NOTE:-Install pistons with slot toward left of engine (opposite side from 
camshaft and valves). 

Piston Rings:-Tw.o notched compression rings, two oil rings used Call above 
piston pin). Lower grooves ,drilled radially with oitl drain holes. 

Ring Width End Gap Wall 'J.1hickness Groove Depth 
Comp. (all) ............. 1235-.1240" ................. 007-.012" ................. 130" ................. 135" 
Oil ( #3) ................. 1235-.1240" ................. 007-.015" ................. 130" ................. 130" 
Oil ( #4) ................. 1545-.1550" ................. 007-.015" ................. 130" ................. 130" 

NOTE:-Install compression rings with notch or 5tep downward. 
Wrist Pin:-Diameter, 3/s". Length, 2 11/16". Pin is locked in ,piston by lock

ing screw. To remove pins, first heat piston in h,ot water. 
Clearance-(Piston)-.0005" press fit (locking screw end), .0003" clearance 
(-Opposite or free end). 
Installing New Pins--Lubrioate pins with oil. Albove clearan<:es allow light 
thumb push. fit in piston with piston heated to 200-210°F. (locking screw 
end), and with piston at normal (70°F.) temperature (opposite end). 

Connecting Rod:-Weight, 29.565 ozs. Length, 9" (center-to-center). 
Big End Bearing-Removable steel-backed, babbitt-lined bearing. No shims. 
Clearance-.0015" (radial), .005" (sideplay). 
Adjustment-No shims used. Replace removable bearings. 

NOTE :-Install rods with oil hole in top of lower ,bearing toward rig>ht 
1 of engine (camshaft side of engine). 
Crankshaft-Five main bearing type with eight counterweights . 

.Journal Sizes--#1-2%", #2-2 9/16", #3-2%", #4-2 11/16", #5-2¾". 
Bearing Type-Bronze-backed, babbitt-lined type. No shims used. 
Clearance-.002" (radi,al), .004" (endplay). 
Adjustment-No shims used. Replace bearings. Do not file bearing caps. 
End Thrust-Taken by upper half of #1 bearing (bearing end flanged and 
steel thrust washer installed on shaft ,behind sprocket). 

Camshaft:-Ohain driven (two sprocket non-adjustable type). 
Chain-Whitney #CL-205. Length, 23" or 46 Unks. Pitch, ½". 
Camshaft Setting-Sprockets are marked. Install chain with sprocke.ts 
turned so that mairks are adjacent and in line with a straightedge across 
the shaft centers. 

Valves:- Head Diameter Stem Diameter Length Seat Angle Lift 
Intake ............ 1 9/16" ................ 11/32" ................ 5 9!32" ........ :. ....... 30° ................. 291" 
Exhaust ........ 1 7/16" ................ 11/32" ................ 5 9/32" ................ 30° ................. 289" 

Stem-to-Guide Clearance-.002" (intake), .003" (exhaust). 
Ta.ppet Clearance-Running, .006" (intake), .009" (exhaust). 

Timing, .015" (all valves-engine cold). 
Valve Spring Cages-Spring oages are installed at top of valve springs. 
Cages exert slight pressure on valve springs and new cages shou•ld be used 
whenever new springs are installed. Pressure required to withdraw cages 
from springs should be 3-6 lbs. 

• 
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Valve Timing 
Intake Valves open 6° ATDC. Close 37° ALDC. 
Exhaust Valves open 34° BTDC. Close 5° ATDC. 

Lubrication :-Pressure type. Gear type pump lo
cated in oil pan. 
Oil Pressure-30 lbs. at 60 M.P.H. 
Oil Pressure Relief Valve-Operates at 30 lbs. 
Capacity and Oil-7 qts. Use SAE. #30 (summer), 
20-W or 10-W (winter). 

CARBURETION:-(Fuel System). See Carburetion 
Section for complete data on Carbu~etor, Fuel 
Pump, Gasoline C;iauge, and Automatic Choke. 

Carburetor:-Stromberg, Model EE-23, 1¼" dual, 
downdraft type. 

. Automatic Choke-Stromberg. 
Fuel Pump :-A.C., Type I combination fuel and 

vacuum pump. • 
Gasoline Gauge :-A.C., Electric type. 

IGNITION:-Coil Model 539-B. Lock coil type. 
Ignition Current-2.2 amperes (idling), 4.4 am
peres (engine stopped). 
Ignition Switch-Model 431-G (part of coil as
sembly). Switch and coil connected •by armored 
cable protecting primary lead. 

Distributor Model 662-P. Two breaker, 4 lobe cam, 
semi-automatic advance type (manual advance 
adjustable at distributor only). Contacts must 
·be synchronized as part of timing operation (see 
Ignition Timing). 
Breaker Gap-Set gap at .020". Limits, .018-.024". 
Breaker Arm Spring Tension-17-21 ounces (at 
tip of breaker arm). 
Manual Advance-20° (engine) adjustment only. 
Cam Angles (Distributor Degrees) -Closed 34 °. 
Open 11°. Both sets together when properly syn
.chronized. 

Automatic Advance 
Distriibutor Degrees Distributor R.P.M. 

Start ................................................................ 500 
4.75 ................................................................ 1200 

14 ••••••••••••••••••••••••••••••••••••••••••••••··•••••·•····•• ... 1850 
Engine Degrees Engine R.P.M. 

1 ................................................................ 1000 
9.5 ••••••••••••••••••••••••••••••••••••••••••••• .. ·················2400 

28 ··························· ... · ................................. 3700 
Mounting-On top of cylinder head. To remove, 
take out hold-down screw. 

IGNITION TIMING:-
Flywheel Degrees Piston Position 

All -engines ............ 8° BTDC .................... 0255" BTDC. 
To Set Timing :-Crank engine by placing 

transmission gears in 'high', jack up one rear 
wheel, turn wheel by hand. Wibh No. 1 piston on 
compression, turn engine over untH 'IGA' mark 
on harmonic balancer at front of engine (which 
is 8° before TDC. mark for cylinder #1) is di
rectly under pointer on chain case, loosen advance 
arm clamp bolt, rotate distributor until stationa,ry 
contacts (mounted directly on breaker plate), begin 
to open, tighten clamp bolt, see that rotor is di
rectly opposite #1 segment in distributor cap, 
check spark plug connections <see diagram). Sec
ond or movable set of contacts checked by syn
chronizing. 

Synchronization of Contacts-After timing sta
tionary contacts (above), turn engine over 90° 
or ¼ revolution to firing point for cylinder #6, 
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stop when 'IGA #6' mark on harmonic ,balancer 
registers with pointer, loosen lock screws on mov
able sub-pla..te, turn eccentric adjusting screw 
until contacts just open, tighten lock screws. 

Synchronization (using Tool)-Use Delco-Remy 
synchronizing tool, Part No. 1838182. See Equip
ment Section for complete data. 

Firing Order:-1-6-2-5-8-3-7-4 (see diagram). 
Spark Plugs:-A.C., Type G-9. 18 MM. Metric type. 

Spark Plug Gaps-Set at .026". Limits, .025-.027". 
BATTERY:-Delco, Type· 17-DW, 6 volt, 17 plate, 130 

A.H. capacity (20 hour rate). 
Starting Capacity-156 amperes for 20 minutes. 
Grounded Terminal-Positive (+) terminal. 
Location-Under right front seat. 

STARTE.R:-Model 727-N. Armature No. 823881. Four 
pole mechanical shif,t (solenoid type). 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-24-28 ounces. 

Performance Data 
Torque R.P.M. Volts Amperes 

0 ft. lbs ............. 5500 .................... 5.0................ 65 
15 " .......... Lock .................... 3.0 ................ 600 

Starting Switch:-Solenoid Switch, Model 1516. 
Pushbutton Switch, Model 1379. Solenoid (start
ing switch and pinion shift) mounted on starter 
field frame. Controlled by relay (on switch case) 
operated by pushbutton switch on instrument 
panel. Operative only with igni.tion 'on'. See 
Equipment Section 'Starter Controls' for com
plete data. 

Mounting :-Starter flange mounted on left hand 
front face of· flywheel housing. To remove, take 
out flange mounting screws. 

GENERATOR:-Model 961-C. Armature No. 1836971. 
Straight shunt type with external current regula
tion (regulato1· mounted on generator field frame). 
Genera,tor is air cooled by fan incorporated in 
drive pulley. Lamp load capacity, 11 amperes 
(do not exceed this figure). 
Adjustment-See Control Unit paragraph and 
complete data in Equipment Section. Generator 
is two brush type-no thi,rd brush used. Lamp 
load mus-t not exceed 11 amperes. Do not con
nect lamps or a,ccessories in excess of this amount 
to 'L' terminal of generator or lighting switch. 
Charging Rate-Constant rate at all speeds above 
1200 R.P.M. or 16 M.P.H. 

Performance Data 
Amperes Amperes 

Lamps off Lamps on Volts R.P.M. 
Cold ............ 13-16 ............ 19-22 ............ 7.7-8.1.. ......... .1300 
Hot .............. 9-11. ............................... 7.7-8.1. ........... 1400 
Rotation-Counter-clockwise at commutator end. 
Shunt Field Current-1.7-1.9 amperes at 6.0 volts. 
Brush Spring Tension-22-26 ounces. 
Field Fuse-6 ampere capacity (in control unit). 

Mounting:-Pivot mounted at left front of engine. 
Driven by fan belt. To remove, take out two 
pivot bolts and one clamp bolt. 

Belt Adjustment :-Loosen pivot bolts and clamp 
bolt, swing generator away from engine, tighten 
clamp bolt before slacking off on generator, 
tighten pivot bolts. 

RELAY REGULATOR (CONTROL UNIT) :-Model 5541. 
Consists of relay cut-out, current regulator, field 
fuse, field resistance, and thermostat. See Equip-
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Section for complete data. 
Adjustment-Increase current regulator spring 
tension to increase genera,tor output, decrease 
spring tension to decrease output. 
Setting-13-16 amperes at 7.7-8.1 volts (cold
lamps off), 19-22 amperes (cold-lamps on). 
'Lamps on' figure correct with 11 ampere lamp 
load. Setting must be checked w1th cover on 
uni-t. 

Relay Cut-out 
Cut in-6.75-7.25 volts or 12 M.P.H. 
Cuts out-2.5 amperes discharge current at 6.3 
volts. 
Relay Contact ,GaP-,015-.025". 
Air GaP-.012-.017" (contacts closed). 

Current Regulator 
Contact GaP-.015-.040". 
Air GaP-.055-.075" ,between armature and center 

of core (armature down and fibre bum
per just touching stop). 
.006-.008" between fibre bumper and 
stop (armature up). 

LIGHTING:-Delco-Remy Switch, Model 487-J, 487-G 
(RHD.). Foot Control Switch Model 465-Z. Light
ing switch mounted at lower end of steering col
ulmn, foot control switch on toeboard at left of 
clutch pedal. 
Headlight Indicator-Illuminated dial on instru
ment panel indicates position of lighting switch 
-'Pass' (see below), 'City' (lower beam-upper 
filaments), 'Drive' (high beam-lower filaments). 
Assymetrical passing beam (depressed beam from 
left hand headlight only) controlled by foot 
switch in 'Country' or Driving Position. 
Headlight Adjustment-Pre-focused type bulb 
with flanged base. No focusing operation re
quired. Headlamps aimed straight forward (with 
lenses removed), adjustable by turning lamps on 
ball and socket mounting. Lenses marked 'Right' 
and 'Left' a,re not interchangeable. 
Headlight Thermostat Relay:-Thermostatic arm 
type current limit relay (no winding) in control 
unit. Contacts open with cuNent of 20 amperes 
at210°F. (air thermostatic arm temp., 375°-385°F.). 

Bulb Specifications 
Lamps Candlepower Mazda No. 

Headlights (Pre-focused type) .... 32-32 ............ 2330-L 
Rear Signal (Stop) ........................ 15 ............ 87 
Rear (Tail), Map, Park., Inst. ...... 3 ............ 63 
Dome, Quarter, Deck, Tonneau .... 6 ............ 81 
Headlight Indicators ...................... .... ............ 40 

THERMOSTAT RELAY:-Model 411-A. New type cur
rent limit relay operated by thermostatic arm 
(no winding). Adjustment is sealed and complete 
unit should be replaced if found to be defective. 
Contacts will remain closed with current of 25 
amperes but will open in one minute with current 
of 38 amperes at temperature of 70-80°F. 

FUSES :-Generator field fuse, 6 ampere capacity (in 
Control Unit case on generator). 

HORNS :-Klaxon, Model 33-B. Matched set air-tone 
type. Current draw, 24-28 amperes. Horns oper
ated ,by horn relay. 

Horn Relay, Model 266-T. Relay requires .25 am
peres to close contacts. 
Relay Contact GaP-.015-.025". 
Air GaP-.012-.017" (contacts closed). 
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SERIAL NUMBER:-First number, (136) 1501, (145) 3001. On plate on dash. 

ENGINE NUMBER:-Stamped on center left hand side of crankcase. 

ENGINE:-Twelve cylinder, 67 degree 'V,' 'L' head type. Cylinders of each bank 
are cast EnbJoc .and separate from crank"Case. 
Dimensions-Bore, 31/s". Stroke, 4½". Displacement, 414 cu. ins. 
Horsepower-Rated, 46.8. Developed, 150 H.P. at 3400 R.P.M. 
Compression-Std. Aluminum head-6.1-1. 

Pistons:-Lynite, aluminum alloy, split skirt type. Pistons have oxidized surface. 
Weight-12.5 ozs. (stripped-without rings, pin or locking screw). 
Removal-Piston and rod assembly removed through bottom of engine. 
Clearance-(Top) .015-.018", (skirt) .002". 

NOTE:-Install pistons with slot to right (viewed from drivers seat), all 
pistons-both banks. 

Piston Rings:-Four rings per piston, #1 and 2-compression rings, #3 and 4-
oil control i·ings. 

Ring Width End Gap 
Comp. (both) .................................... 1/8" ..................................... 007-.012" 
Oil Cont. (both) ................................ 5/32" ..................................... 007-.012" 

Piston Pin:-Diameter, %". Pin is clamped in piston. 
Pin Fit in Rod-Tight thumb push fit. 

Connecting Rod:-Weight, 34½ ozs. Length, 10%" (centlli'-to-center). 
Big End Bearing-Diameter, 2½". Length, 1". 
Bearing Type-Removable 'aerotype' lead-bronze type. 
Clearance-.0015" (radial), .006-.015" (endplay). 
Adjustment-Shims are provided for adjustment. 

Crankshaft :-Four main bearing type with integral counterweights. 
Bearing Type-Bronze-backed, ba,bbitt-lined type. Shims used. 
Clearance-.002" (radial). 
Adjustment-Shims provided on all ·bearings. Do not file bearing caps. 
Journal Sizes-2%" diameter (all ·bearings). 
End Thrust-Taken by #4 (rear) main bearing. Endplay, .003". 

Camshaft:-Five bearing type. Camshaft drive, chain with automatic idler 
take-up. See Equipment Section for Morse Automatic Idler take-up. 
Chain-Morse. Width, 1½". Length, 104 links. Pitch, 3/s". 
Camshaft Setting:-Sprockets are marked. Mesh chain with sprockets turned 
so that marks are adjacent and in line with a straightedge across the shaft 
centers. See Equipment Section for data on assembly and setting of auto
matic idler sprocket. 

Valves:- Head Diam. Stem Diam. Length Seat Angle Lift 
All Valves .................. 1 11/16" ................ 5/16" ................ 6 ¼ 0 

.•.• , ........... 45 ° ................ 5/16" 
Tappet Clearance-.003" (intake), .005" (exhaust) cold. 
Valve Springs-Spring pressure, 63 lbs. (valve closed). 

Valve Timing 
Intake Vailves Open-21 ° Before TDC. Close-49° After LDC . 
.Exhaust Valves Open-57° Before LDC. .Close-11 ° After TDC. 

Lubrication :-Pressure type. Gear type oil pump located in crankcase. 
Oil Pressure-40 lbs. with engine a·t normal temperature. 
Oil Pressu.re Relief Valve-Operates at 40 1bs. Located under plug on right 
hand side of crankcase. Not adjustable. 
Capacity and Oil-13 qts. Use SAE. #40 {summer), #30 (winter). 

CARBURETION:-(Fuel System). See Car,buretion Section for complete data on 
Carbu-retor, Fuel Pump, and Gasoline Gauge. 

Carburetor:-Stromberg, Model EE-22, Dual, 1½" plain tube, downdraft type. 
Fuel Pump :-AC. Type I combination fuel and vacuum pump. 
Gasoline Gauge:-K-S Telegauge, hydrosta,tic type. 

A• AUTOPHOHE LEAO. 
8- BODY FEED (LIVE WIRE). 

• 
z 

3 

s 

'7 8 

q 

RED 

• 



• 

• 

IGNITION:-Coil Model CE-4001-L (2 used). Coils 
mounted on dash. 
Ignition Current-1.25 amperes (engine running), 
4.5 amperes (stopped) per coil. 
Ignition Switch-Oakes 'Hershey' type combina
tion ignition switch and steering post lock. 

Distributor Model IGM-4002,A. Double breaker, 6 
lobe cam, semi-automatic advance type. Contacts 
open alternately at 33½ and 26½ degree intervals 
corresponding to unequal 67 and 53 degree firing 
intervals of the engine (caused •by 67° included 
angle between cylinder banks). Contacts must be 
synchronized-see Timing. Manual advance is 
controlled by lower left hand ,button on instrument 
panel. 
BreakerGap-Set gap at .020". 
Breaker Arm Spring Tension-20-22 ounces. 
Manual Advance-20° (engine-maximum). 
Cam Angles (Distributor Degrees) - Closed 36°. 
Open 24°. Each 1Set operates independently and 
control,s one coil. 

Automatic Advance 
Distributor 

Degrees R.P.M. 
Start ........................ 300 

2 ........................ 600 
4 ........................ 900 

Engine 
Degrees R.P.M. 

0 ........................ 600 
4 ........................ 1200 
8 ........................ 1800 

·6 ························1200 
8 ........................ 1500 

10 ........................ 1800 
ll½ ........................ 2000 

12 ........................ 2400 
16 ........................ 3000 
20 ........................ 3600 
23-........................ 4000 

IGNITION TIMING:- Flywheel Degs. Piston Position 
All engines .................. 7° BTDC ............... 020" BTDC 
Timing (Stationary Contacts) :-Stationary con
tacts (right hand-mounted directly on breaker 
plate) control right hand coil and fire spark plugs 
of right cylinder bank. To set timing, first see that 
spark control button on instrument panel is ad
vanced and distributor rotated clockwise to extent 
of advance arm slot, take off cover plate over in
spection hole in flywheel housing. With #2 (front 
cylinder-right hand bank) on compression turn 
engine over until flywheel mark 'A-2' lines up with 
pointer on housing. This mark is 7° ·before top 
dead center mark 'D-2/12C'. Then loosen tapper 
lockscrew in center of breaker cam, carefully lo
cate cam so that right hand contacts are beginning 
to open, tighten lockscrew, check rotor position 
and spark plug cable connections (see diagram). 
Check synchronization of second or movaib-le con
tacts. They should open 33½ 0 (distributor) or 67° 
(engine) after this point. 
Synchronization (Movable Contacts) :-After set
ting stationary c-ontacts (above), turn engine over 
67° to firing position for piston #1 (front cylinder 
-left hand bank) with flywheel mark 'A-1' lined 
up with indicator on housing. This mark is 7° 
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before top dead center mark 'Dl/llC'. Then loosen 
lockscrews on movable sub-plate (carrying second 
set of contacts), shift plate by turning eccentric 
adjusting screw until contacts •begin to open, 
tighten lockscrews. This will orovide correct 33 ½ 0 

interval between opening of stationary and mov
able contacts. 

If distributor is synchronized by using rotary 
spark gap or other service equipment, set movable 
contacts to open 33½ 0 after first or stationary 
set. Firing interval is unequal 33½-26½-33½ (dis
tributor degrees). 

Firing Order:-1-4-9-8-5-2-11-10-3-6-7-12 with cylin
ders numbered as shown on diagram (right bank-
2, 4, 6, 8, 10) 12. Left ,bank, 1, 3, 5, 7, 9, 11). 

Spark Plugs:-Champion Type C-7, 18 MM. Metric 
type. 
Spark Plug Gaps-.022". 

BATTERY:-Exide, Type LX-15-21L. 6 volt, 15 plate, 
148 A.H. capacity (20 hour rate). 
Starting Capacity-155 amperes for 20 minutes. 
Grounded Terminal-Negative (-) terminal. 
Location-Right hand side under front floor 
boards. 

STARTER:-(V-12-136) Model MAO-4003. Armature 
No. MAO-2006 . • (V-12-145) Model MAO-4001, 3, 5. 
Armature No. MAO-2006. 
Starter Drive-Outboard Bendix. 
Rotation-'Counter-clockwise at commutator end. 
Brush Spring Tension-24-32 ounces measured at 
right angle bend at extreme end of spring over
hang beyond ,brush. 

Performance Data 
Torque R.P.M. Volts Amperes 

0 ft. •lbs. . ....... 2700 .................... 5.5 .................... 44 
1.5 " ........ 1360 .................... 5.5 .................... 100 
5.7 " ........ 740 .................... 5.0 .................... 200 

11.1 " ........ 500 .................... 4.5 .................... 300 
16.8 " ........ 320 .................... 4.0 .................... 400 
22.3 " ........ 180 .................... 3.5 .................... 500 
34.0 " ........ Lock .................... 3.0 .................... 715 
48.5 " ........ Lock .................... 4.0 .................... 975 . 

Starting Switch:-Owen-Dyneto Type. Electric sole
noid type switch mounted on starter field frame 
and controlled iby button on instrument •board. 

Mounting:-Flange mounted on right hand front 
face of flywheel housing. To remove, take out 3 
flange mounting screws. 

GENERATOR:-(V-12-136) Model GBC-4101. Arma
ture No. GBC-2035. (V-12-145) Model GBC-4001, 
4101. Armature No. GBC-2006 (4001). Third brush 
control type. 
Charging Rate Adjustment-Take off commutator 
cover band, shift third brush by prying on brush 
mounting stud, counter-clockwise to increase, or 
clockwise to decrease charging rate. Third brush 
held in position by friction. 
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Maximum Charging Rate-18 amperes, 1300 R.P.M. 
or 20 M.P.H. 

Performance Data 
Amperes Volts R.P.M. 

0 .................................... 6.4 ··············· ..................... 400 
4 .................................... 6.9 ·······•···· ........................ 460 
8 .................................... 7.0 .................................... 520 

12 .................................... 7.3 .................................... 600 
16 .................................... 7.5 .................................... 725 
20 .................................... 7.8 ··············· ..................... 940 
21 .................................... 8.0 .................................... 1250 
13 .................................... 7.3 ·································· .. 2800 

Rotation-Counter-clockwise at commutator end. 
Shunt Field Current-2.75-3.05 amperes at 6.0 volts. 
Motoring-5.32-5.88 amperes at 6.0 volts. 
Brush Spring Tension-22-27 ounces. 
Field Fuse-7½ ampere capacity in plug on com
mutator endplate. 

Mounting :-Flange mounted on ,right hand rear face 
of timing chain case. Water pump and oil tem
perature regulator mounted on commutator end 
of generator. To remove, drain radiator, discon
nect hose couplings and oil leads or remove water 
pump, take out three f.lange mounting screws, pull 
generator to rear to disengage drive coupling. Do 
not disturb intermed.iate plate carrying drive 
sprocket. 

CUT-OUT RELAY: -Model CB-4014-B (V-12-136), 
CB-4014-L (V-12-145). Mounted on .generator field 
frame. 
Cuts in-7.0-7.5 volts. 
Cuts out-.5-2.5 ampere discharge. 
Relay Contact Gap-.025-.035", 
Air Gap-.010-.030" (contacts closed). 

LIGHTING:-Lighting switch mounted at lower end of 
steering column controlled by lever on steering 
wheel. Special 'Passing' position of switch provides 
assymmetrical passing beam (lower beam left 
hand headlight, upper beam right hand head
light). Headlights are aimed straight ahead. 

Bulb Specifications 
Lamp Candlepower Mazda No. 

Headlights .............................. 32-21... ..................... 1116 
Fender, Instrument, Tail .... 3 ........................ 63 
Stop and Backing ................ 15 ........................ 87 
Dome, Corner ........................ 6 ........................ 81 

CIRCUIT BREAKER:-Auto-Lite design. Consists of 
two vibrating and one lock-out •circuit breaker on 
dash (see diagram for circuits). Vibrating circuit 
breakers begin to operate with current load of 
25-30 amperes limiting load to 10-15 amperes. 
Lock-out ·circuit breaker begins to -operate with 
current load of 25-30 amperes limiting load to 
approximately 1 ampere. 

HORNS :-Sparton Twin horns . 
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SERIAL NUMBER:-Flrst number, R-278,901. On right hand side of frame under 
engine hood. 

ENGINE NUMBER:-On plate on ,right hand side of crankcase. 
ENGINE :-Six cylinder, Valve-in-head, Twin-Ignition type. Cylinders cast enbloc. 

Dimensions-Bore, 3¾". Stroke, 4r3/4". Displacement, 234 cu. ins. 
Horsepower-Rated, 27.34. Developed, 88 H.P. at 3200 R.P.M. 
Compression-Std. 5.25-1. No optional compression ratios. 

Pistons:-Aluminum alloy, Invar strut, sp-lit skirt type. Length, 33/s". 
Weight-191/ 8 ozs. (stripped). 
Removal-Piston and rod assembly removed through top of engine. 
Clearance-.002" (skirt)--see Fitting New Pistons. 
Fitting New Pistons-Use .002" feeler stock to check piston clearance. 

NOTE:-Install pistons with slot toward camshaft side of engine. 
Piston Rings:-Four rings per piston, #1 and 2-compression ~ings, #3 and 4-

oil control rings. 
• Ring Width End Gap 

Comp. ( #1, 2) ...................................... 1/s" ......................................... 010-.025" 
Oil Cont. (#3) ..................................... 1/s" ......................................... 010-.025" 
Oil Cont. ( #4) .................................... 3/16" ......................................... 010-.025" 

Piston Pin:-Diamet·er, 3/s". Pin floats in piston and rod. 
Pin Fit in Piston-Light push flt with piston heated. 
Pin Fit in Rod-Light push flt with both parts cold. 

Connecting Rod:-Weight, 35 ozs. Length, 83/4" (center-to-center). 
Big End Bearing-Removable steel-backed, babbitt-lined type. 
Clearance-.002" (radial), .006-.012" (sideplay). 
Adjustment-None (no shims). 

Crankshaft :-Seven main -bearing type. 
Journal Sizes---2 31/64" diameter (all bearings). 
Bearing Type-Steel-backed, babbitt-lined type. No shims. 
Clearance-.002" (radial). 
Adjustment-None (no shims used). 
End Thrust-Taken by #4 (center) main bearing. Endplay, .004-.007". 

Camshaft:-Drive-Double strand roller chain. 
Chain-Diamond double roller chain. Length, 22½" or 60 links. Pitch, %". 
Camshaft Setting-Remove and install chain endless. Use special gear pullers 
and pushers, keep sprockets ,lined up to avoid sidestrain on chain and sprock
ets. Sprockets are mark•ed. Mesh chain with sprockets turned so that marks 
are adjacent and in line with a straightedge across the shaft centers. 

Valves:- Head Diameter Seat Angle Seat Width Lift 
Intake .................... 1 ¾" ............................ 45° ............................ 1/16" ................ ll/32" 
Exhaust ............ 1 19/32" ............................ 45° ............................ 1/16" ................ ll/32" 
Tappet Clearance-.015". Set tappet clearance with engine hot and idling. 

Lubrication :-Pressure type. Gear type oil pump located in crankcase. 
Normal Oil Pressure-25 pounds. 
Oil Pressure Relief Valve-Operates at 25 lbs. Located in oil pump cover. Ad
justable by turning screw. 
Capacity and Oil-7 qts. Use SAE. #30 (summer), #20-W (winter). 

CARBURETION:-(Fuel System). See Carburetion Section for complete data on 
Carburetor, Fuel Pump, and Gasoline Gauge. 

Carburetor:--Stromberg, Model EX-32, 1 ¼" plain tube, downdraft type. 
Fuel Pump :-A.C., Type R. 
Gasoline Gauge :--Stewart Electric type. 

IGNITION :-Coil Model CE-4402 (2 used). Coils mounted on dash. 
Ignition Current-2 amperes (running), 4 amperes (s·topped). 
Ignition Switch-Delco-Remy Dual Lock Model 425-U. Co-ind1dental ignition 
switch and transmission lock (see Equipment Section). 

Distributor Model IGE-4012. Double breaker, 6 lobe cam, full automatic advance 
type. Each set of contacts controls one coil and fires one spark plug in each 
cylinder (Twin Ignition engine). Contacts must be synchronized (see Timing). 
Breaker Gap-.020". Limits, .018-.020" (.020-.024" first 1000 miles wi:th new 
contacts). 
Breaker Arm Spring Tension-16-20 ounces. 
Cam Angles (Distributor Degrees)-Closed 35°. Open 25°. Each set inde
pendently-double ignition type. 

CORNER UGHT 

FOOT DIMMER 
SWITCH 

• 

• 



• 

• 

Automatic Advance 
Distributor 

Degrees R.P.M. 
Start ........................ 200 

3 •••••••••••••••••••••••• 360 
6 •••••••••••••••••••••••• 520 
9 ........................ 680 

12 ........................ 840 
15 ........................ 1000 

Engine 
Degrees R.P.M. 

0 ........................ 400 
6 ........................ 720 

12 ........................ 1040 
18 ........................ 1360 
24 ........................ 1680 
30 ........................ 2000 

IGNITION TIMING:-With #1 piston on compression, 
turn engine over until piston is slightly before top 
dead center, stop when 'IGN' line on vibration 
dampener at front of engine lines up with pointer 
on chain case cover (second line is top dead center 
point). Loosen advance arm clamp bolt, rotate 
distributor until fixed contacts (mounted directly 
on breaker plate) begin to open, tighten clamp 
bolt. See diagram for spark plug cable connections. 
Synchronization :-After timing distributor (above) 
and without disturbing position of distrtbutor or 
crankshaft, loosen lock screws on movable sub
plate (carrying second set of contacts), shift plate 
(by inserting screwdriver in slot on plate) until 
second set of contacts begin to open, tighten lock
ing screws. With correct adjustment both sets of 
contacts should open simultaneously. See Equip
ment Section for data on Synchronziation. 

Firing Order:-1-5-3-6-2-4. See diagram for distrib
utor connections. 

Spark Plugs:-A.C., Type K-12. 14 MM. Metric type. 
Spark Plug Gaps-.022" (.030" cars with iradio). 

BATTERY:-U.S.L., Type KW-13A, 6 volt, 13 plate, 96 
A.H. capacity (20 hour rate). 
Starting Capacity-106 amperes for 20 minutes. 
Grounded Terminal-Positive (+) terminal. 
Location-Under right hand front seat. 

STARTER:-Model MAB-4053. Armature No. MAB-2057. 
Starter Drive-Inboard Bendix. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-44-56 ozs. (new brushes). 

NASH 
BIG SIX, SERIES 1220 (1934) 

AUTO-UTE ELECTRICAL SYSTEM 

Performance Data 
Torque R.P.M. Volts Amperes 

0 ft . .Ibs ........... 3700 .................... 5.5 .................... 60 
.6 " ··········1910 ................... :5.5 ... - ............... 100 

3.4 " .......... 1100 .................... 5.0 .................... 200 
6.6 " .......... 695 .................... 4.5 .................... 300 

10.15 " ·········· 420 .................... 4.0 .................... 400 
15.8 " ........ Lock .................... 3.0 .............. ·-···582 
22.5 " ........ Lock .................... 4.0 .................... 775 

Starting Switch:-Type VC-4002. Mounted on starter 
field frame. Operated by depressing clutch pedal. 
Controlled by vacuum. See Equipment Section for 
complete data. 

Mounting:-Flange mounted on left hand front face 
of flywheel housing. To remove, take out flange 
mounting cap screws. 

GENERATOR: - Model GAR-4601-3. Armature No. 
GAR-2214. Third brush control type. 
Charging Rate Adjustment-Take off commutator 
cover band, shift third brush by prying on brush 
mounting pla.te, counter-clockwise to increase, or 
clockwise to decrease. charging rate. Third brush 
held in position by friction. 
Maximum Charging Rate-15 amperes (normal), 
may be increased to 25 amperes (total including 
ignition) on cars equipped with heater or radio 
(generator is air-cooled). 

Performance Data 
Generator cold 

Amperes Volts R.P.M. 
0 ··································6.4 •••••••••••••••••••••••••••••••• 760 4 .................................. 6.75 ................................ 920 
8 .................................. 7.05 ................................ 1115 

12 .................................. 7.35 ................................ 1300 
16 .................................. 7.7 ································1560 
20 .................................. 8.0 ................................ 2300 
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Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-24-36 ozs. (new brushes). 
Field Current-4.46-4.94 amperes at 6.0 volts. 
Field Fuse-7½ ampere (under cover on g•ener
a;tor). 
Motoring Current-4.89-5.41 amperes at 6.0 volts. 

Mounting :-Cradle mounted at left front of engine. 
Fan belt drive. Water pump driven by generator 
shaft extension. To remove, disconnect water pump 
drive coupling, slack off belt adjustment, slip off 
drive belt, loosen mounting clamp band. 
Belt Adjustment-Adjust belt when sideplay at 
point midway between generator and fan pulleys 
exceeds 1½". To adjust, loosen two cap screws on 
fan bracket, raise bracket until sideplay is about 
l", tighten cap screws. 

CUTOUT RELAY:-Model CB-4021. Mounted on gen
erator field frame. 
Cuts in-7.0-7.5 volts or 750 R.P.M. 
Cuts out-.5-2.5 ampere discharge. 
Relay Contact Gap-.025-.035". 
Air Gap-.010-.030" (contacts closed). 

LIGHTING: - Soreng-Manegold Light Switch, Model 
5620-A, Delco-Remy Foot Control Switch, Model 
465-Z. Foot control switch provides assymetrical 
passing beam (lower beam right hand headlight, 
upper beam left hand headlight). Headlights 
(without .lenses) are aimed straight ahead, but 
lenses cause beams to cross. 

Bulb Specifications 
Lamp Oandlepower Mazda Na. 

Headlights .......................... 32-21 ........................ 1116 
Fender, Instrument ........ 3 ........................ 63 
Stop and Tail .................... 21-2 ........................ 1158 
Dome, Corner .................... 3 ........................ 63 

FUSES :-Lighting-20 ampere on lighting switch. 
Body and Accessory-Two 20 ampere on fuse block. 
Generator Field-7½ ampere (under cover on gen
erator) . 



PACE 1262 
NASH 

ADVANCED EIGHT, SERIES 1280 (1934) 
AUTO-LIT£ ELECTRICAL SYSTEM 

SE.RIAL NUMBER:-First number, B-70,801. On frame on right hand side under 
engine hood. 

ENGINE HOOD :-On plate on right hand side of crankcase. 

ENGINE:-Eight cylinder, 'In Line', valve-in-head, twin-ignition type. 
Dimensions-Bore, 31/s". Stroke, 4¼". Displacement, 260.8 cu. ins. 
Horsepower-Rated, 31.25. Developed, 100 H.P. at 3400 R.P.M. 
Compi-ession-Std. 5.25-1. No optional compression ratios. 

Pistons:-Aluminum alloy, Invar strut, split skirt type. 
Weight-19 ounces (stripped). 
Removal-Piston and rod assembly ,removed through top of engine. 
Clearance-.002" (skirt). See Fitting New Pistons. 
Fitting New Pistons-Use .002" feeler sliock to check clearance. 

NOT.E :-Install pistons with slot toward camshaft side of engine. 
Piston Rings :-Four rings per piston, all above pin. # 1 and 2-compression 

rings, #3 and 4-oil c•ontrol rings. 
Ring Width ,End Gap 

Comp. (#1, 2) ...................................... 1/s" ......................................... 010-.025" 
Oil C-0nt. ( #3) .................................... 1/s" ......................................... 010-.025" 
Oil Cont. ( #4) .................................. 3/16" ......................................... 010-.025" 

Piston Pin:-Diameter, %". Pin floats in pis·ton and rod. 
Pin Fit in Piston-Light push fit with piston heated. 
Pin Fit in Rod-Light push fit with both parts cold. 

Connecting Rod:-Weight, 34 ozs. Length, 83/4" (center-to-center). 
Big End Bearing-Remova,ble steel-backed, babbitt-lined type. 
Clearance-.002" (radial), .006-.012" (endplay). 
Adjustment-None (no shims). 

Crankshaft :-Nine main bearing type . 
.Journal Sizes---2 31/64" diameter (all bearings). 
Bearing Type-steel-backed, babbitt-lined type. No shims. 
Clearance-.002" (radial). 
End Thrust-Taken •by #5 (center) main bearing. Endplay, .004-.007". 

Camshaft:-Drive-Double strand roller chain. 
Chain-Diamond double roller chain. Length, 22½" or 60 links. Pitch,%". 
Camshaft Setting-Remove and install. chain endless. Use special gear pullers 
and pushers, keep sprockets lined up to avoid sidestrain on chain and sprock
ets. Sprockets are marked. Mesh chain with sprockets turned so that marks 
are adjacent and in line with a straightedge across the shaft centers. 

Valves:- Head Diameter Seat Angle Seat Width Lift 
Intake ......................... 1 21/32" ....................... .45° ........................ 1/16" .................... 11/32" 
Exhaust .................... 1 15/32" ........................ 45° ........................ l/16" .................... 11/32" 
Tappet Clcarance-,015". Set with engine hot and idling. 

Lubrication:-Pressure type. Gear type oil pump located in crankcase. 
Normal Oil Pressure-25 pounds. 
Oil Pressure Relief Valve-Operates at 25 •lbs. Located on oil pump cover. Ad
justable by turning screw. 
Capacity and Oil-8 qts. Use SAE. #30 (summer), #20-W (winter). 

CARBURE'J:'ION:-(Fuel System). See Carburetion Section for complete data on 
CarbUl'etor, Fuel Pump, and Gasoline Gauge. 

Carburetor:-Strnmberg, Model EE-22, l¼" plain tube, dual, downdraft type. 
Fuel Pump :-A.C., Type R. 
Gasoline Gauge:-Stewart Electric type. 

IGNITION :-Coil Model CE-4402 (2 used). Coils mounted on dash. 
Ignition Current-2 amperes (running), 4 amperes (stopped) each coil. 
Ignition Switch-Delco-Remy Dual Lock, Model 425-V. Co-incidental ignition 
switch and transmission lock (see Equipment Section). 

Distributor Model IGK-4101. Double breaker, 8 lobe cam, full automatic advance 
type. Each set of contacts controls one coil and fires one s,park plug in each 
cylinder (Twin Ignition engine). Contacts must be synchromzed (see Timing). 
Breaker GaP-.013-.017" (.015-.019" first 1000 miles with new contacts). 
Breaker Arm Spring Tension-20 ounces. 
Cam Angles (Distributor Degrees)-Closed 28°. Open 17°. Each set inde
pendently-double ignition type. 

FOOT DIMMER 
SWITCH 

• 

• 



• 

• 

Automatic Advance 
Distributor 

Degrees R.P.M. 
Star,t ........................ 200 

Engine 
Degrees .R.P.M. 

0 ........................ 400 
3 ........................ 360 6 ........................ 720 
6 ........................ 520 
9 ........................ 680 

12 ........................ 840 

12 ........................ 1040 
18 ........................ 1360 
24 ........................ 1680 

15 ........................ 1000 30 ........................ 2000 
IGNITION TIMING:-With #1 piston on compression, 

turn engine over until piston is slightly before top 
dead center stop when 'IGN' line on vibration 
dampener at front of engine lines up with pointer 
on chain case cover (second line is top dead center 
point). Loosen advance arm clamp bolt, rotate 
distributor until fixed contacts (mounted directly 
on breaker plate) begin to open, tighten clamp 
bolt. See diagram for spark plug cable connections. 
Synchronization:-After timing distributor (above) 
and without disturbing position of distributor or 
crankshaft, loosen lock screws on movable sub
plate (carrying second set of contacts), shift plat_e 
(by inserting screwdriver in slot on plate) until 
second set of contacts begin to open, tighten lock
ing screws. With correct adjustment •both sets of 
contacts should open simultaneously. See Equip
ment Section for data on Synchronziation. 

Firing Order:-1-6-2-5-8-3-7-4. See diaga-am for dis
tri-butor connections. 

Spark Plugs:-AC., Type K-12. 14 MM. Metric type. 
Spark Plug Gaps-.022" (.030" cars with radio). 

BATTERY:-U.S.L., Type KW-15A, 6 volt, 15 plate, 115 
A.H. capacity (20 hour rate). 
Starting Capacity-127 amperes for 20 minutes. 
Grounded Terminal-Positive ( +) terminal. 
Location-Under right hand front seat. 

STARTER:-ModelMAB-4054. Armature No.MAB-2047. 
Starter drive-Inboard Bendix. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-44-56 ozs. (new brushes) . 

NASH 
ADVANCED EIGHT, SERIES 1280 (1934) 

· AUTO-LITE ELECTRICAL SYSTEM 

Performance Data 
Torque R.P.M. Volts Amperes 

0 ft. Jbs ........... 3700 .................... 5.5.................... 60 
.6 " .......... 1910 ................... :5.5 .................... 100 

3.4 " .......... 1100 .................... 5.0 .................... 200 
6.6 " .......... ·695 .................... 4.5 .................... 300 

10.15 " .......... 420 .................... 4.0 .................... 400 
15.8 " ........ Lock .................... 3.0 .................... 582 
22.5 " ........ Lock .................... 4.0 .................... 775 

Starting Switch:-Type VC-4003. Mounted on starter 
field frame. Operated by depressing clutch. pedal. 
Controlled by vacuum: See Equipment Section for 
complete data. 

Mounting:-Flange mounted on right hand f,ront 
face of flywheel housing. To remove, take out 
three flange mounting cap screws. 

GENERATOR :-Model GAR-4601-3. Armature No. GAR-
2214. Third brush control type. 
Charging Rate Adjustment-Take off commutator 
cover band shift third brush by prying on brush 
mounting plate, counter-clockwise to increase, or 
clockwise to decrease charging rate. Third brush 
held in position by friction. 
Maximum Charging Rate-15 amperes ~nor~!), 
may be increased to 25 amperes (total mcludu~g 
igntion) on cars equipped with heater or radia 
( generator is air-cooled). 

Performance Data 
Generator cold 

Amperes Volts R.P.M. 
O .................................. 6.4 ................................ 760 
4 .................................. 6.75 ................................ 920 
8 .................................. 7.05 ................................ 1115 

12 .................................. 7.35 ................................ 1300 
16 .................................. 7.7 ................................ 1560 
20 ................................... 8.0 ................................ 2300 
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Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-24-36 ozs. (new brushes). 
Field Current-4.46-4.94 amperes at 6.0 volts. 
Field Fuse-7½ ampere (under cover on ,gener
ator). 
Motoring Current-4.89-5.41 amperes at 6.0 volts. 

Mounting :-Cradle mounted at left front of engine. 
Fan ,belt drive. Water pump driven by ·generator 
shaft extension. To remove, disconnect water pump 
drive coupling, slack off belt adjustment, slip off 
drive belt, loosen mounting clamp band. 
Belt Adjustment-Adjust ,belt when sideplay at 
point midway between generator and fan pulleys 
exceeds 1½". To adjust, loosen two cap screws on 
fan bracket, raise bracket until sideplay is about 
1", tighten cap screws. 

CUTOUT RELAY:-Model CB-4021. Mounted on gen
-erator field frame. 
Cuts in-7.0-7.5 volts or 750 R.<P.M. 
Cuts out-.5-2.5 ampere discharge. 
Relay Contact Gap-.025-.035". 
Air Gap-.010-.030" (contacts closed). 

LIGHTING: - Soreng-Manegold Light Switch, Model 
5620-A. Delco-Remy Foot Control Switch, Model 
465-Z. Foot control switch provides assymetrical 
passing beam (lower beam right hand headlight, 
upper beam left hand headlight). Headlights 
(without lenses) are aimed straight ahead, but 
lenses eause beams to cross. 

Bulb Specifications 
Lamp oandlepower Mazda Na. 

Headlights .......................... 32-21 ........................ 1116 
F.ender, Instrument ........ 3 ........................ 63 
Stop and Tail .................... 21-2 ........................ 1158 
Dome, Corner .................... 3 ........................ 63 

FUSES :-Lighting-20 ampere on lighting switch. 
Body and Accessory-Two 20 ampere on fuse block. 
Generator Field-7½ ampere (under cover on ,gen
erator). 
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NASH 

AMBASSADOR EIGHT, SERIES 1290 (1934) 
AUTO-LITE ELECTRICAL SYSTEM 

SERIAL NUMBER:-First number, 521,801. On frame on right hand side under 
engine hood. 

ENGINE NUMBER:-On plate on right hand side of crankcase. 
ENGINE :-Eight cylinder, 'In Line', valve-in-head, twin-ignitipn type. 

Dimensions-Bore, 3%". Stroke, 4½". Displacement, 322 cu. ins. 
Horsepower-Rated, 36.45. Developed, 125 H.P. at 3600 R.P.M. 
Compression-Std. 5.25-1. No optional compression ratios. 

Pistons:-Aluminum alloy, Invar strut, split skirt type. 
Weight-191/s ounces (stripped). 
Removal-Piston and rod assembly removed through bottom of engine. 
Clearance-.002" (skirt). See Fitting New Pistons. 
Fitting New Pistons-Use .002" feeler stock to check piston clearance. 

NOTE:-Install pistons with slot toward camshaft side of engine. 
Piston Rings:-Four rings per piston, all above pin. #1 and 2--compression 

rings, #3 and 4-oil control .rings. 
Ring Width End Gap 

Comp. (#1, 2) ...................................... 1/s" ......................................... 010-.025" 
Oil .Cont. ( #3) ..................................... 1/s" ......................................... 010-.025" 
Oil Cont. (#4) .................................... 3/16" ......................................... 010-.025" 

Piston Pin:-Diameter, %". Pin floats in piston and rod. 
Pin Fit in Piston-Light push fit with piston heated. 
Pin Fit in Rod-Light push flt with both parts cold. 

Connecting Rod:-Weight, 32 ozs. Length, 9 1/16" (center-to-center). 
NOT,E:-Connecting rod is aluminum aUoy with steel bearing cap. 

Big End Bea.ring-Spun babbitt-lined type. 
Clearance-.002" (radial), .006-.012" (sideplay). 
Adjustment-None (no shims). 

Crankshaft :-Nine main bearing type. 
Journal Sizes--2%" diameter (all bearings). 
Bearing Type-Removable bronze-backed, .baibbitt-lined type. 
Clearance-.002" (radial). 
Adjustment-None (no shims). 
End Thrust-Taken by #5 (center) main bearing. Endplay, .004-.007". 

Camshaft:-Drive-Roller chain. 
Chain-Diamond Triple roller chain. Width, 1". Length, 22½" or 60 links. 
Pitch,%". 
Camshaft Setting-Remove and install chain endless. Use special gear pullers 
and pushers, keep sprockets lined up to avoid sidestrain on chain and sprock
ets. Sprockets a,re marked. Mesh chain with sprockets turned so that marks 
are adjacent and in line with a straightedge across •the shaft centers. 

Valves:- Head Diameter Seat Angle Seat Width Lift 
Intake .......................... 1 24/32" ........................ 45° ........................ 1/16" ................ ll/32" 
Exhaust ........................ 1 19/32" ........................ 45° ........................ 1/16" ................ ll/32" 
Tappet Clearance-.015" all valves. Set with engine hot and idling. 
Valve Timing-See Camshaft Setting above. 

Lubrication :-Pressure type. Gear type oil pump located in crankcase. 
Normal Oil Pressure-25 pounds. 
Oil Pressure Relief Valve-Operates at 25 lbs. Located in oil pump cover. Ad
justable by turning •screw. 
Capacity and Oil-10 qts. Use SAE. #30 (summer), #20-W (winter). 

CARBURETION :-(Fuel System). See Carburetion Section for complete data on 
Carburetor, Fuel Pump, and Gasoline Gauge. 

Carburetor:-Stromberg, Model UUR-2, 1¼" plain tube, dual, updraft type. 
Fuel Pump:-A.C., Type T. 
Gasoline Gauge :-Stewart Electric type. 

IGNITION:-Coil Model CE-4402 (2 used), Coils mounted on dash. 
Ignition Current-2 amperes (running), 4 amperes (stopped) each coil. 
Ignition Switch-Delco-Remy Dual Lock, Model 425-V. Co-incidenta,l ignition 
swi:tch and transmission lock (see ,Equipment Section). 

Distributor Model IGK-4005. Double breaker, 8 lobe cam, full automatic ad
vance type. Each set of conta,cts controls one coil and fi-res one spark plug in 
each cylinder (Twin-Ignition engine). Contacts must •be synchronized (see 
Timing). 
Breaker Gap-.013-.017" (.015-.019" first 1000 miles with new contacts). 
Breaker Arm Spring Tension-20 ounces. 
Cam Angles (Distributor Degrees)-Closed 28°. Open 17°. Each set inde
pendently-double ignition type. 

FOOT DIMMER 
SWITCH 

• 

• 



•• 

• 

Automatic Advance 
Distributor Engine 

Degrees R.P.M. Degrees R.P.M. 
Start .................. 220 0 ........................ 440 
2 ........................ 410 4 ........................ 820 
4 ........................ 600 8 .. ·-···················1200 
6 ........................ 800 12 ........................ 1600 
8 ........................ 990 16 ........................ 1980 

IGNITION TIMING:-With #1 piston on compression, 
turn engine over until piston is slightly before top 
dead center, stop when 'IGN' line on vibration 
dampener at front of engine lines up with pointer 
on chain case cover (second line is top dead center 
point). Loosen advance arm clamp bolt, rotate 
distributor until fixed contacts (mounted directly 
on breaker plate) begin to open, tighten clamp 
bolt. See diagram for spark plug cable connections. 
Synchronization:-After timing distributor (above) 
and without disturbing position of distributor or 
crankshaft, loosen lock screws on movable sub
plate (carrying second set of contacts), shift plate 
(by inserting screwdriver in slot on plate) until 
second set of contacts begin to open, tighten lock
ing screws. With correct adjustment both sets of 
contacts should open simultaneously. See Equip
ment Section for data on Synchronziation. 

Firing Order:-1-6-2-5-8-3-7-4. See diag.ram for dis
tributor connections. 

Spark Plugs:-A.C., Type J-9. 18 MM. Metric type. 
Spark Plug Gaps-.022" (.039" cars with radio). 

BATTERY:-U.S.L., Type KR-17A, 6 volt, 17 plate, 133 
A.H. capacity (20 hour rate). 
Starting Capacity-152 amperes for 20 minutes. 
Grounded Terminal-Positive <+> terminal. 
Location-Under right hand front seat. 

STARTER:-Model MAB-4055. Armature No. MAB-2073. 
Starter drive-Outboard Bendix. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-44-56 ozs. (new brushes) . 

NASH 
AMBASSADOR EIGHT, SERIES 1290 (1934) 

AUTO-LITE ELECTRICAL SYSTEM 

Performance Data 
Torque R.P.M. Volts Amperes 

O ft. Jbs ........... 3700 .................... 5.5 .................... 60 
.6 •• . ......... 1910 .................... 5.5 .................... 100 

3.4 " .......... 1100 .................... 5.0 ......... - ......... 200 
6.6 " .......... 695 .................... 4.5 .................... 300 

10.15 " .......... 420 .................... 4.0 .................... 400 
15.8 " ........ Lock .................... 3.0 .................... 582 
22.5 " ........ Lock .................... 4.0 .................... 775 

Starting Switch :-Type VC-4003. Mounted on starter 
field frame. Operated by depressing clutch pedal. 
,Controlled by vacuum. See Equipment Section for 
complete data. 

Mounting: -Sleeve mounted in flywheel housing 
,right hand front side. To remove, take out pilot 
mounting screw in housing above starter sleeve. 

GENERATOR: -Model GAR-4601-3. Armature No. 
GAR-2214. Third brush control type. 
Charging Rate Adjustment-Take off commutator 
cover band, shift third brush by prying on brush 
mounting plare, counter-clockwise to increase, or 
clockwise to decrease charging rate. Third brush 
held in posi-tion by friction. 
Maximum Charging Rate-15 amperes (normal), 
may be increased to 25 amperes (.total including 
igntion) on cars equipped with heater or radia 
(generator is air-,cooled). 

Performance Data 
Generator cold 

Amperes Volts R.P.M. 
0 ··································6.4 •••••••·••·•·•••••••••••·•·••••• 760 
4 ··································6.75 ................................ 920 
8 .................................. 7.05 ................................ 1115 

12 .................................. 7.35 ................................ 1300 
16 •••·•·• .. ·························7.7 ································1560 
20 ··································8.0 ································2300 
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Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-24-36 ozs. (new brushes). 
Field Current-4.46-4.94 amperes at 6.0 volts. 
Field Fuse-7½ ampere (under cover on gener
rutor). 
Motoring Current-4.89-5.41 amperes at 6.0 volts. 

Mou.nting:-Cradle mounted at left front of engine. 
Fan belt drive. Water pump driven by generator 
shaft extension. To remove, disconnect water pump 
drive coupling, slack off belt adjustment, slip off 
drive belt, loosen mounting clamp band. 
Belt Adjustment-Adjust belt when sideplay at 
point midway between generator and fan pulleys 
exceeds 1½". To adjust, loosen two cap screws on 
fan bracket, raise bracket until sideplay is about 
1", tighten cap screws. 

CUTOUT RELAY:-Model CB-4021,. Mounted on gen
erator field frame. 
Cuts in-7.0-7.5 volts or 750 R.P.M. 
Cuts out-.5-2.5 ampere discharge. 
Relay Contact Gap-.025-.035". 
Air Gap-.010-.030" (contacts closed). 

LIGHTING: - Soreng-Manegold Light Switch, Model 
5620-A. Delco-Remy Foot Control Switch, Model 
465-Z. Foot control switch provides assymetrical 
passing beam (lower beam right hand headlight, 
uppe,r beam left hand headlight). Headlights 
(without lenses) are aimed straight ahead, but 
lenses cause beams to cross. 

Bulb Specifications 
Lamp Candlepower Mazda Na. 

Headlights .......................... 32-21 ........................ 1116 
Fender, Instrument ........ 3 ........................ 63 
Stop and Tail .................... 21-2 ........................ 1158 
Dome, Corner .................... 3 ........................ 63 

FUSES:-Lighting-20 ampere on lighting switch. 
Body and Accessory-Two 20 ampere on fuse block. 
Generator Field-7½ ampere (under cover on gen
erator). 
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OLDSMOBILE 

SIX CYLINDER MODEL F-34 (1934) 
DELCO-REMY ELECTRICAL SYSTEM 

SERIAL NUMBER:-First number, 51,001. On plate on right hallld side front 
compartment floor in front of seat (sedans) or under seat (coupes). 

ENGINE NUMBER:-On car serial number plate. 
ENGINE:-Six cylinder, 'L' head type. 

Dimensions-Bore, 3 5/16". Stroke, 41/8". Displacement, 213.3 cu. ins. 
Horsepower-Rated, 26.3. Developed, 84 H.P. at 3200 R.P.M. 
Compression-5.7-1. Compression pressure, 114 lbs. at 1000 R.P.M. 

Pistons:-Electro-plated cast-iron. Pistons are tin-plated after being finished 
and cannot be ground. Replacement, pistons furnished in standard oversizes 
of .003", .005", .0075", .010", .015", .020", .025", .030". Cy1inders must •be recon
ditioned to standard ovei•size,. Piston length, 33/s". 
Weight-28 ozs. (stripped), 34 ozs. (with bushings, pin andi rings). 
Removal-Piston and rod ,assembly removed from top of engine. 
Clearance-.013-.020" (top), .0015-.0025" (skirt). 
Fitting New Pistons-Use .002" feeler stock ½" wide to check piston clear
ance. Pull required to withdraw feeler stock from between piston and cyl
•inder wall should be 4-15 lbs. 

NOTE:-Piston pin hole in piston is offset 3/32". Install pi.~tons with this 
offset toward camshaft (.right side of engine). 
Piston Rings:-Three rings per piston, #1 and 2-compression rings, #3- oil 

control ring. Lower ring -groove is drilled radia,lly with oil drain holes. 
Groove Depth 

Ring Width End Gap Wall Thickness (Piston) 
Comp. (all) ....... 124" ............. 009-.014" ......................... 145" ......................... 163" 
on cont. . .......... 1865" ............. 009-.014".................. . .. 145" ......................... 183" 

Piston Pin:-Diameter, .8558-.8554". Length, 3 1/16". Pistelli pin i~ locked in 
piston by •locking screw ,and oschllates in connecting rod. 
Pin Fit in Piston-Press fit. 
Pin Fit in Rod-.0001-.0008" clearance. 

Connecting Rod:-Weight, 29 ozs. Length, 7 13/16" (center-to-center). 
Big End Bearing-Steel-backed, babbitt-lined type. No shims used. 
Clearance-.0015-.003" (radial), .006-.010" (sideplay). 
Adjustment-No shims used. Replace bearings. 

Crankshaft:-Four main <bea·ring type. • 
Journal Sizes-#1-2 15/32", #2-2 35/64", #3-2 21/32", #4-~ 23/32". 
Bearing Type-Steel-backed, babbitt-lined type. No shims used. 
Clearance-.001-.003" (radial). 
Adjustment-No shims used. Replace bearings. 
End Thrust-T,aken by #2 main bearing. Endplay, .0035-.0075". 

Camshaft:-Camshaft dr,ive-Non-adjustable chain. 
Chain-Whitney. Width, 1¼". Length, 23½" or 47 links. Pitch, .500". 
Camshaft Setting-Sprockets are marked. Mesh chain with sprockets turned 
so that marks aire ,adjacent -and in line with a straightedge across .the shaft 
centers. . 

Valves:- Head Diameter Stem Diameter Length Seat Angle Lif.t 
Intake ................ 1 9/16" .................. 11/32" ........................ 5 27/32" ............ 30° ............. 300" 
Exhaust ............ 1 7/16" .................. 11/32" ........................ 5 27/32" ............ 30° ............. 300" 
Stem-to-Guide Clearance-.00125-.00325" (intake), .00225-.00425" (exhaust). 
Tappet Clearance-.008" (intake), .010" (exhaust) cold, running clearance. 
Valve Springs- Pressu1·e Length 

Valve Closed .......................................... 43 lbs ................................................. 2¼" 
Valve Open ............................................ 96 lbs ................................................. 1 29/32" 

Valve Timing 
Intake Valves Open-At TDC. Close-50° ALDC. 
Exhaust Valves Open---40° BLDC. Close-10° ATDC. 

NOTE:-Timing figures correct with .010" tappet clearance. 
To Check Valve Timing:-Set tappet clearance #1 intake valve at .012". 
This valve should open with pi-ston on top dead center when mark (TDC. 
Line) on vibration dampener at front of engine lines up with pointer on 
chain case. Reset tappet clearance at .008". 

Lubrication:-Pressure type. Gear type oil pump located on lower end of in
clined accessory shaft (right of crankcase). 
Oil Pressure-30-35 lbs. (normal driving speeds). 
Oil Pressure Relief Valve-Operates at 33 lbs. Not adjustable. 
Capacity and Oil-6 q,ts. (refill). Use SAE. #30 (summer-normal driving 320-
sooF.), #40 (summer-high speed driving-above 80°F.), #20-W (wi,nter 320 
to 0°F.), #10-W (winter 0° to -15°F.). 
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CARBURETION :-(Fuel System). See Carburetion See
tion for complete data on Carburetor, Automatic 
Choke (optional equipment), Fuel Pump, and 
Gasoline Gauge. • 

Carburetor:--Stromberg, Model EX-22 (Std.), EX-23 
(optional), 1 ¼" plain tube, downdraft type. 
Automatic Choke -Stromberg (optional equip
ment). 

Fuel Pump :-A.C., Type V Combination fuel and 
vacuum pump (Std.), Type T fuel pump (optl.). 

Gasoline Gauge :-A.C., Electric type. 
IGNITION:-Coil Model 534-N. Lock coil type. 

Ignition Current-0-2 amperes (idling), 4 am
peres (stopped). 

Distributor Model 622-S. Single breaker, 6 lobe cam, 
full automatic advance type. Distributor fitted 
with manual adjustment (10° advance and retard 
from center '0' position). Adjustment ·should be 
placed at '0' point on scale in checking and 
setting timing. 
Breaker Gap-Set gap at .022". Limits, .018-.024''. 
Breaker Arm Spring Tension-17-21 ounces. 
Manual Advance-20° engine (adjustment oniy). 
Cam Angles (Distributor Degrees) - Closed 36°. 
Open 24°. 

Automatic Advance 
Distributor Degrees Distributor R.P.M. 

Start ................................................................ 300 
13 .................................................................. 1500 
15 .................................................................. 1900 

Engine Degrees Engine R.P.M. 
.5 .............................. ··••' ................... 600 

26 .............................................................. 3000 
30 ··································································3800 

IGNITION TIMING:- Flywheel Degs. Piston Position 
All engines ........................ At TDC .............. 0000" TDC. 
Timing (using Timing Light) :-Connect timing 
light between distributor terminal and ground. 
Turn on ignition, loosen hold-down screw, center 
pointer on scale ('O' center mark), tighten hold
down screw, turn engine over with #1 piston on 

OLDSMOBILE 
SIX CYLINDER MODEL F-34 (1934) 
DELCO-REMY ELECTRICAL SYSTEM 

compression, stop wit,h piston at top dead center 
when mark on vibration dampener at front of 
engine lines up with pointer on chain case, loosen 
clamp bo1t in advance -arm, rotate distributor 
until •timing lamp just lights (contact opening), 
tighten clamp bolt, see that rotor is opposite # 1 
segment in distl1ibutor cap, cheek spark plug 
connections (see diagram). 

Spark Plugs:-A.C., Type G-9. 18 MM. Metriic type. 
Spark Plug Gap-.025". 

BATTERY:-Delco, Type 15-RW, 6 volt, 15 plate, 94 
A.H. capacity (20 hour rate). 
Starting Capacity-115 amperes for 20 minutes. 
Grounded Terminal-Negative (-) terminal. 
Location-Left hand side under driver's seat. 

STARTER:-Model 734-K. Armature No. 823881. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-24-28 ounces each. 

Performance Data 
Torque R.P.M. Volts Amperes 

0 ft. lbs ............. 5000 .................... 5.0 ................ 65 
12 " .......... Lock .................... 3.63 ................ 475 

Mounting:-Flange mounted on left hand f.ront face 
of flywheel housing. To remove, take out flange 
mounting cap screws. 

GENERATOR:-Model 935-F. Armature No. 1854856. 
Third brush reg1,1lation, lighting switch control. 
Field resistance on lighting switch is shor,ted out 
,by switch when lamps are turned on, increasig 
gener-ator output. See 'Lamp Control' generators 
in Equipment Section. 
Charging Rate Adjustment-Ground field terminal 
on generator to f.rame. Use test ammeter to check 
output, shift third brush counter-clockwise to 
increase, or dockwise -to decrease charging rate. 
Tighten locking screw after making ·adjustment. 
Standard Charging Rate-17-19 amperes (cold), 
8.4 volts, 2500 R.P.M. or 34 M.P.H. 
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Performance Data 
Amperes Volts R.P.M. 

Cold .............. 16-19 .................... 8.0-8.4 .................... 2400 
Hot .............. 13-15 .................... 7.7-8.0 .................... 3000 
Rotation-Counter-clockwise at commutator end. 
Shunt Field Current-2.3-2.6 -amperes at 6.0 volts. 
Brush Spring Tension-22-26 ozs. (main), 16-20 
ozs. (third brush). 

Mounting :-Pivot mounted at left front of engine. 
Driven by fan b,elt. To remove, take out two pivot 
bolts, one calmp bolt. 
Belt Adjustment - Loosen mounting bolts and 
clamp bolt, pull generator out (away from en
gine), tighten clamp bolt before slacking off on 
generator, •tighten pivot bohts. 

CUT-OUT RELAY:-Model 265-H. Mounted on gen
erator field frame. 
Cuts in-6.75-7.5 volts or 12½ M.P.H. 
Cuts out-0-2.0 ampere discha,rge current. 
Relay Contact Gap-.015-.025". 
Air Gap-.012-.017" (contacts dosed). 

LIGHTING :-Switch Model 478-V. Foot Control Switch 
Model 465-W. Foot contr-01 switch used to control 
-headlight,s (driving or uppe·r beams, and passing 
or lower or 'depressed' beams). Headlight bulbs 
are pre-focused t,ype. 

Bulb Specifications 
Lamps Candlepower Mazda No. 

Headlights .......................... 32-21 ........................ 2320-'C 
Dome Lamp .................... 6 ··-···················· 81 
All others .......................... 3 ........................ 63 

FUSES :-20 ampere capacity cartridge type assem-
1bled in ammeter-to..Jight switch lead on back of 
instrument board. 

HORNS:-Klaxon, Mode.I K-33D or K-26L matched 
set, .twin horns. Vibrator type. Horns are oper
ated •by Horn Relay. 
Horn Relay Model 268-L. Horn relay requires .25 
amperes to close contacts. Current draw, .8 amps. 
Contact Gap-.015-.025". 
Air Gap-.012-.017" (conta,cts closed) . 
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EIGHT CYLINDER MODEL L-34 (1934) 
DELCO-REMY ELECTRICAL SYSTEM 

SERIAL NUMBER:-First number, 18,001. On plate on right hand side front 
compartment floor in front of seat (sedans), or under seat (coupes). 

ENGINE NUMBER:-On car serial number plate. 
ENGINE:-Eight cylinder, 'L' head type. Cylinders cast enbloc. 

Dimensions-Bore, 3". Stroke, 4¼". Displacement, 240.3 cu. ins. 
Horsepower-Rated, 28.8. Developed, 90 H.P. at 3200 R.P.M. 
Compression-Std. 5.7-1. Compression pressure, 114 lbs. at 1000 R.P.M. 

Pistons:-Electro-plated cast-iron. Piston are tin plated after being finished 
and cannot be ground. Replacement pistons furnished in standard oversizes 
of .003", .005", .0075", .010", .015", .020", .025", .030". Recondition cylinders to 
standard oversize. Piston length, 3 11/16": 
Weight-24½ ozs. (stripped), 30 ozs. (with bushings, rings and pin). 
Removal-Piston and rod assembly removed at bottom of engine. . 
Clearance-.012-.019" (top), .0015-.0025" (skirt). . 
Fitting New Pistons-Use .002" feeler stock ½" wide to check clearance. Pull 
required to withdraw feele.r from between piston and cylinder wall should 
be 4-15 lbs. 

NOTE :-Piston pin hole in piston is offset 3/32". Install pistons with this 
offset toward right side of engine. 

Piston Rings:-Four rings per piston, #1 and 2-compression rings, #3 and 
4---oil control rings. Lower r~ng groove drilled radially with oil drain holes. 

. Groove Depth 
Ring Width End Gap Wall Thickness in Piston 

Comp. ( #1, 2) ......... 124" ............. 007-.012" ..................... 135" ......................... 155" 
Oil Cont. ( #3) ....... 124" ............. 007-.015" ..................... 135" ......................... 170" 
Oil Cont. ( #4) ....... 1865" ........... 007-.015" ..................... 135" ......................... 170" 

Piston Pin:-Diameter, .8558-.8554". Length, 2 11/16". Pin is locked in piston 
and oscillates in connecting rod. 
Pin Fit in Piston-Press fit. 
Pin Fit in Connecting Rod-.0003-.0007" clearance. 

Connecting Rod:-Weight, 32 ozs. Length, 9" <center-to-center). 
Big End Bearing-Steel-backed, babbitt-lined type. No shims. 
Clearance-.0015-.003" (radial), .006-.010" (sideplay). 
Adjustment-None (no shims used). Replace removable bearings. 

Crankshaft:-Five main bearing type wlth integral counterweights. 
Journal Sizes-#1-23/s", #2-2 9/16", #3-2%", #4-2 11/16", #5-23/4". 
Bearing Type-Removable steel-backed, babbitt-lined type. No shims. 
Clearance-.001-.003" (radial). 
Adjustment-None (no shims used). Replace removable bearings. 
End Thrust-Taken by #1 (front) main bearing. Endplay, .003-.006". 

Camshaft:-Camshaft drive-Non-adjustable chain. 
Chain-Whitney. Width, 1¼". Length, 23" or 46 links. Pitch, .500". 
Camshaft Setting-Sprockets are marked. Mesh chain with sprockets turned 
so that marks are adjacent and in line w<ith a straightedge across the shaft 
centers. 

Valves:- Head Diameter Stem Diameter Length Seat Angles Lift 
Intake ............ 1 9/16" ...................... 11/32" ...................... 5 9/32" ............ 30° ............. 300" 
Exhaust ........ 1 7/16" ... : .................. 11/32" ...................... 5 9/32" ............ 30° ............. 300" 
Stem-to-Guide Clearance-.00125-.00325" (intake), .00225-.00425" (exhaust). 
Tappet Clearance-.008" (intake), .010" (exhaust)' cold running clearance. 

Valv~af ::ii,~d ....................... ~~~.~~.~ .. rnt~~~ ............... - ............ , ... ~~~1~,, Length 
Valve Open ........................................ 96 lbs ............................................. l 29/32" 

Valve Timing 
Intake Valves Open-At TOO. Close--:42° AoLDC. 
Exhaust Valves Open-40° BLDC. Close-10° ATDC. 

NOTE:-Timing figures correct with .010" tappet clearance. 
To Check Valve Timing:-Set tappet clearance #1 intake .valve at .012". 
This valve should open with piston on top dead center when second mark 
(TDC. line) on vibration dampener at front of engine lines up w,Ith pointer 
on chain case. Reset tappet clearance at .008". 

Lubrication :-Pressure type. Gear type oil pump located in ,crankcase. 
Normal Oil Pressure-30-35 lbs. 
Oil Pressure Relief Valve-Opens; at 35 lbs. Not aidjusta•ble. 
Capacity and Oil-7 qts (refill). Use SAE. #30 (summer-normal driving-
32°-8o°F.), #40 (summer-high speed driving above 80°F.), #20-W (winter 
32° to 0°F.), #10-W (winter 0° to -15°F.). 
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• CARBURETION: - (Fuel System). See Carburetion 
Section for complete data on Carburetor, Auto
matic Choke, Fuel Pump, and Gasoline Gauge. 

Carburetor:-Stromberg, Model EE-1, dual, l" plain 
tube, downdraft type. 
Automatic Choke-Stromberg, Model H. 

Fuel Pump:-A.C., Type V combination fuel and 
vacuum pump (std.), Type T fuel pump (optl.). 

Gasoline Gauge:-A.C., Electric type. 
IGNITION:-Coil Model 534-N. Lock coil type. 

Ignition Ourrent-2.5 amperes (idling), 4.5 am
peres (stopped). 

NOTE :-Coll has extra e.ccessory terminal for 
starter solenoid switch and gasoline gauge control. 

Distributor Model 662-N. Double breaker, 4 lobe 
cam, full automatic advance type. Cont-acts open 
alternately at regular 45° intervals, cor,responding 
to 90 ° firing interval of engine. Contacts must 
be synchronized (see Timing). 
Breaker Gap-Set gap at .022". LLmits, .018-.024". 
Breaker Arm Spring Tension-19-23 ounces. 
Cam Angles (Distributor Degrees) -Closed 34°. 
Open 11 °. Both sets together when properly syn
chronized. 

Automatic Advance 
Distributor Engine 

Degrees R.P.M. Degrees R.P.M. 
Start .................... 300 4........................ 600 

13½ ·············-·····1630 27 ........................ 3260 
IGNITION TIMING:- Flywheel Degs. Piston Position 

All engines ···--············.See Timing ......... 005" BTDC. 
Timing (using Timing Light)-Stationary Con
tacts:-On cars after Serial No. 18081 stationary 
.contacts fire even cylinders and distributor must 
be synchronigzed before timing distributor to 
engine. On cars before Serial No. 18081 distrib
utor, can be synchronized before or after timing, 
as desired. Connect timing light between distrib
utor terminal and ground. Turn on ignition. 
Crank engine with #1 piston on compression, 
stop with piston .005" before top dead center 
when first mark (IGN line) on vibration damp
ener at front of engine lines up with pointer on 
chain case, loosen advance arm clamp bolt, rotate 
distributor until timing lamp just lights, indi
cating contacts are openin_g, tighten clamp bolt, 
see that rotor is opposite # 1 segment in distrib
utor cap, check spark plug connections (see dia
gram). 

OLDSMOBILE 
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Synchronization-Movable Contacts :-No flywheel 
marks provided. Use special synchronizing tool, 
Oldsmobile Part #HM-J-185, Delco-Remy Part 
#1838182, follow complete directions in Equipment 
Section. Contact opening-regular 45-45-45 (dis
tributor degrees. 

Firing Order:-1-6-2-5-8-3-7-4 (see diagram). 
Spark Plugs:-A.C., Type G-9. 18 MM. Metric type. 

Spark Plug Gaps-.025"'. 
BATTERY:-Delco, Type 17-GW, 6 volt, 17 plate, 107 

A.H. capacity (20 hour rate). 
Starting Capacity-131 amperes for 20 minutes. 
Grounded Terminal-Negative (-) terminal. 
Location-On lef,t hand side under driver's seat. 

STARTER:-Model 727-H. Armature· No. 823881. Sol
enoid operated manual ,pinion shift type. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-24-28 ounces each. 

Performance Data 
Torque R.P.M. Volts Amperes 

0 ft. lbs ...... _ ....... 5500 .................... 5.0.................... 65 
15 " ............ Lock .................... 3.0 .................... 600 

Starting Switch:-Solenoid Switch, Type 1514. Push
button Switch Type 1385. Starting switch and 
pinion shift operwted by solenoid on starter field 
fxame. Solenoid circuit controlled through sol
enoid relay by pushbutton on instrument panel. 
Oper,ative only with ignition 'on'. See Equipment 
Section 'Starter Controls'. 

Mounting:-Flange mounted on left hand front 
face of flywheel housing. To iremove, take out 
flange mounting cap screws . 

GENERATOR:-Model 935-F. Armature No. 1854856. 
Model 935-M. Armature No. 1853593. Third brush 
~egulatfon, lighting switch control Field resist
ance on lighting switch is shorted out by switch 
when .}amps are turned on, increasing charging 
rate. See 'Lamp Control Generators' in Equip
ment Section. 
Charging Rate Adjustment:-Ground field ter
minal on generator to frame. Use test ammeter 
to check output, shif.t third brush counter-clock
wise to increase, or ·clockwise to decrease charging 
rate, tighten locking •screw after making adjust
ment. 
Maximum Charging Rate-19 amperes (cold), 8.4 
volts, 2500 R.P.M. or 34 M.P.H. 
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Pe.rformance Data 
Amperes Vo1ts R.P.M. 

Cold ............ 16-19 ...................... 8.0-8.4 ...................... 2400 
Hot ............ 13-15 ...................... 7 .7-8.0 .. ·-·················3000 

Rotation-Counter-clockwise at commutator end. 
Field Current-2.3-2.6 amperes at 6.0 volts. 
Brush Spring Tension-22-26 ozs. (main), 16-20 
ozs. (third brush). 

Mounting:-Pivot mounted at left front of engine. 
Driven by fan belt. To remove, take out two 
pivot bolts, one clamp bolt. 
Belt Adjustment:-Loosen pivot bolts and clamp 
bolt, pull generwtor away from engine, tighten 
clamp bolt \before slacking off on generator, 
,tighten pivo.t bolts. 

CUT-OUT RELAY:-Model 265-H (used on 935-F Gen
erator), 
Cuts in-6.75-7.5 volts or 12½ M.P.H. 
Cuts out-0-2.5 ampere discharge. 
Relay Contact GaP-.015-.025" (contacs closed). 
Air GaP-.012-.017" (contacts closed). 

Model 265-T (used on 935-M Generator). This 
mode]; has extra set of contacts above armature 
for starter solenoi-d relay circuit control (see 
diagram). All data same as 265-H. 

LIGHTING :-Switch Model 478-R. Foot Control Switch 
Model 465-W. Foot control switch operative with 
lighting switch in 'Country' position, provides as
symetrlcal passing beam (right hand headlight 
beam depressed-headlights aimed so that beams 
cross). Headlight ibulbs are Pre-focused type. 

Bulb Specifications 
Lamp Candlepower Mazda No. 

Headlights ........................ 32-21 ........................ 2320-C 
Dome .................................. 6 ........................ 81 
Al!l others ···-····················~ 3 ........................ 63 

THERMOSTATIC RELAY: -New type thermostatic 
arm current limit relay (no winding). Moun-ted 
on lighting swttch, protects lighting circuits. Con
tacts open· with current load of 30 amperes. 

HORNS:-Klaxon, Model K-33D matched set, blended 
,tone. Type K-26-L (optional). Vibraitor type. 
Hoxns operated bY' horn relay. 

Horn Relay Model 266-T, 268-L:-Horn relay re
quires .25 amperes to close contacts. Current 
draw, .8 amperes. 
Contact Gap:-.015-.025". 
Air Gap :-.012-.017" (.contacts closed). 
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SERIAL NUMBER:-First number-374,001. On plate on left band front side of 
dash 

ENGINE NUMBER:-On top of left hand front engine support arm. 
ENGINE :-Eight cylinder In Line, 'L' head type. Cylinders cast enbloc. 

Dimensions-Bore, 3 3/16". Stroke, 5". Displacement, 320 cu. tns. 
Horsepower-Rated, 32.5. Developed, 120 H.P. at 3200 R.P.M. 
Compression-Std. 6.0-1. Compression pressure, 95-100 lbs. at 125 R.P,M. 

Optl. 6.36-1. Compression pressure, 123 lbs. at 125 R.P.M. 
Pistons:-Aluminum alloy, Invar strut, split skirt type. 

Removal-Piston and rod assembly removed through bottom of engine. 
Clearance-.0015" (skirt). 

NOTE:-Istall pistons with slot toward valve side of engine. 
Piston Rings:-Four rings per piston, all above pin. #1 to 3, compression rings. 

#4, oil control ring. Lower ring groove drilled radially with twelve 1/s" oil 
drain holes. 

Ring Width End Gap Groove Depth 
Comp, (all) ............................ 1/8" ............................. 007" min .............................. 1575" 
Oil Cont. (#4) ...................... 5/32" ......................... 007" min .............................. 1575" 

Piston Pin:-Diameter, '1/s". Length, 2 47/.64". Pin floats in piston and rod. 
Pin Fit in Piston-Push fit. 
Pin Fit in Rod-Hand push fit. End play, ¼(. 

Connecting Rod:-Weight, 2 ~bs., 63/4 ozs. Length, 103/s". 
Big End Bearing-Poured ba,bbitt type. 
Clea1·ance-.0015" (radial), .003" (•sideplay). 
Adjustment-None (no shims). 

NOTE:-Rods now installed with oil ,bleed holes (upper half lower bearing) 
towa,rd valve side of engine. 

Crankshaft :-Nine main bearing type . 
.Journal Sizes-2%" diameter (all beaDings). 
Bearing Type-Removable steel-backed, brubbitt-lined type. 
·Clearance-.001" (radial). 
Adjustment-None (no shims). Replace removable bearings. 
End Thrust-Taken by #7 main bearing. Endplay, .003" 

Camshaft :-Drive adjustable chain. Eight bearing type. 
Chain-Morse #1866. Width, l½". Length, 32" or 64 links. Pitch, .500". 
Camshaft Setting---Sprokets are marked. Mesh chain with sprockets turned 
•so that marks are adja,cent and in line with a straightedge across the shaf.t 
centers. 
Chain Adjustment-See Generator Mounting. 

Valves:- Head Dia. Stem Dia. Length Seat Angle Lift 
Intake .............. 1 21/32" ................... 3405" .................. 73/s" .................. 45° ................... 358" 
Exhaust ............ 1 15/32" ................... 3405" .................. 'r-l/4" .................. 45° ................... 358" 
Stem-to-Guide Clearance-.0025" (intake), .004" (exhaust). 
Tappet Clearance-.004" (intake), .006" (exhaust) warm. 
Valve Springs-73 lbs. at 3 1/16" (valve closed). 

Valve Timing 
Intake Valves Open-30° Before TDC. Close-65' 0 After LDC. 
Exhaust Valves Open-65° Before LDC. Close-30° After TDC. 

Lubrication :-Full pressure type. Gear type oil pump located in crankcase. 
Normal Oil Pressure-35 lbs. 
Oil Pressure Relief Valve-Operates at 35 •lbs. Located on left hand side of 
crankcase. Adjustable by turning screw. 
Capacity and Oil-8 qts. Use SAE #30 (normal .temperatures-30° to 100°F) 
#40 (above 100°F), #20-W (0° t;o •60°F), #10-W (-15° to 40°F). 

CARBURETION:-(Fuel System). See Carburetlon !Section for complete data on 
Carburetor, Automatic Choke, Fuel Pump, -and Gasoldne Gauge. 

Carburetor:-Stromberg, Model EE-22, 1 15/16" dual, downdraft type. 
Automatic Choke---8tromberg. 

Fuel Pump:-AC. Type F combination fuel and vacuum pump. 
Gasoline Gauge :-M-0tometer Electric type combination gasoline and oil gauge. 

Oil reading secured by pressing button of selector switch. 
IGNITION :-Coil Model 5033449. Two coil unU assembled with ignition switch. 

Ignition Current--1.3 ,amperes (running), 5 amperes (stopped) each coil. 
Ignition Switch-Eleetrolock Type 16-S, Lock No. 5002. See Equipment Sec
tion for complete data. 

l' 
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PACKARD 

EIGHT, MODELS 1100, 1101, 1102 (1934) 
OWEN-DYNETO ELECTRICAL EQUIPMENT-DELCO-REMY IGNITION 

Distributor Model 5033450. Two breaker, 4 lobe cam, 
full automatic advance type. Contacts open alter
nately at regular 45° intervals corresponding to 
90° firing interval of engine. Contacts must be 
synchronized-see Timing. Each set of contacts 
controls one coil and fires spark plugs in four 
cylinders. • 
Breaker Gap-Set gap at .020". Limits, .018-.022". 
Breaker Arm Spring Tension-15-19 ounces. 
Cam Angles (Distributor Degrees) - Closed 45 °. 
Open 45°. Each set of contacts operates indepen
dently and controls one ignition coll. 

Automatic Advance 
Distributor 

Degrees R.P.M. 
Start ..•..• ·-····· .. ···-·- 300 

Engine 
Degrees R.P.M. 

O •••••••••• ·-····-····· 600 
7½ ....................... .1400 15 ...................... ..2800 

IGNITION TIMING:- Flywheel Degs. Piston Position 
Std. (6-1) Engines ........ 6° BTDC ............... 0168" BTDC 
H.C. (6.36-1) Engines .. 8° BTDC ............... 0299" BTDC 
Timing (Stationary Contacts), all engines:-Vibra
tion dampener at front of engine marked 'D.C.-1-8' 
at top dead center point for piston #1 and has 
15 one-degree graduations before .this point. To 
set timing with #1 piston on compression, turn 
engine over until pistion reaches firing position 
with correct mark on vibration dampener in line 
with pointer on chain case cover (sixth mark 
standard engines, eighth mark H.C. engines). 
Loosen advance arm clamp bolt, rotate distributor 
until first or stationary contacts (mounted directly 
on breaker plate) begin to open, tighten clamp 
bolt. Second or movable set of contacts should 
then be timed by synchronizing distributor. 
Synchronization (Movable Contacts) :-After tim
ing distributor (above), turn engine over 90° or 
¼ revolution to firing position for piston #6, stop 
with correct line on vibration dampener at front 
of engine lined up with pointer (sixth line stand
ard engines, eighth line H.C. engines before dead 
center mark for piston #6). Loosen lockscrew on 
movable plate carrying second set of contaicts 
shift plate by inserting screwdriver in slot and 
prying on plate until contacts begin to open 
tighten lockscrew. ' 

Synchronization, second method:-If distributor is 
synchronized on rotary spark gap or other test 
equipment, set firing intervals at regular 45-45-45 
(distributor degrees). 

Firing Order:-1-6-2-5-8-3-7-4. Spa,rk plug cables 
not connected in this order on distributor. See 
diagram. 

Spark Plugs:-AC. Type K-7. 14 MM. Metric Type. 
Spark Plug Gaps---.025" (all engines). 

BATTERY:-Prest-O-Lite, Type 619-ST. 6 volt, 19 
plate, 144 A.H. capacity (5 ampere rate). 
Starting Capacity-170 amperes for 20 minutes. 
Grounded Terminal-Positive (+) terminal. 
Location-Under left front seat. 

STARTER:-Model Dl-1034, Dl-1161. Armature No. 
13292. 
Starter Drive-Outboard Bendix. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tensicm-26-28 ounces. 

Performance Data 
Torque R.P.M. Volts Amperes 

0 ft. lbs. .. ........ 3500-4000 ....... --·····6.0 ................ 60 
27 " ·······-· Lock ................ 3.6 ................ 650 

Starting Switch, Model 21518. Electro-magnetic 
(solenoid) type mounted on starter field frame and 
controlled lby pushbutton on instrument panel. 

Mounting:-Sleeve mounted in flywheel housing left 
hand front side. To remove, take out pilot mount
ing sorew in fl~heel housing. 

GENERATOR:-Model CO-1177. Armature No. 23661. 
'l'hlrd brush control used in conjunction with Bat
tery Charge Regulator. See ,Equipment Section for 
complete data on Regulator. 
Charging Rate Adjustment-Third brush shifted 
through rack-and-pinion control ,by slotted ad
justing screw on endplate. To adjust, take off 
commutator end cover, turn adjusting screw .to 
right or clockwise to increase, or left or counter
clockwise to decrease charging rate. 

Performance Data 
Amperes Volts R.P.M. 

0 .................................... ,6.5 .................................... 475 
20 ..................................... 7Ji ····································1000 
24 .................................... 8.0 ··--·····························1400 
13 .................................... 8.0 ···-··-···························5000 

Field Fuse-3 -ampere capacity (in plug in regula
tor case). 

Mounting:-Flange mounted on right hand rea,r face 
of timing chain case. To remove, take out three 
mounting screws, slide generator to rear to dis
engage drive coupling, lift out. Do not disturb 
:intermediate flange carrying drive sprocket. 
Chain Adjustment - Loosen generator flange 
mounting screws, pull generator away from engine 
until chain sideplay as measured at chain inspec
tion plug hole. in top of chain case cover ls ¼", 
tighten mountmg screws. Adjust chain whenever 
sideplay exceeds ½". 

RELAY-REGULATOR:-Model 21262. Mounted on gen
erator field frame. Consists of Cut-out Relay and 
Battery Chairge Regulator. 

Cut-out Relay 
Cuts in-6.5 volts or 475 R.P.M. 
Cuts out-0-2 ampere discharge current. 
Relay Contact Gap-.015". 
Air Gap-.010" (contacts closed). 

Battery Charge Regulator 
Set to operate. at 8.0 volts (cold), 7.6 volts (hot). 
Reduces chargmg rate approximately ½ by cutting 
in a field resistance unit. See Equipment Section 
for complete data. 

LIGHTING :-R.B.M .. Lighting Switch. Switch mounted 
at lower end of steering column and controlled 
by lever on steering wheel. Switch has special 
passing position providing assymmetrical passing 
beam. Headlight bulbs are special triple filament 
type. 

Bulb Specifications 
Lamp Candlepower Mazda No. 

Headlights ............................ 32-32-32 .................... 3003 
Parking, Instrument, Tail 3 .................... 63 
Stop light .............................. 15 .................... 87 
Body Lights •••••••••••••••·•••••••·•• 6 ···-··············· 81 

FUSES:-Lighting-20 ampere capacity on block on 
dash. A resistor ls connected across the lighting 
fuse to limit current load after fuse blows out 
Generator Field-3 a,mpere in plug in regulator 
case. 

HORNS :-Sparton twin ·horns. Horns operated by horn 
relay . 
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SUPER EIGHT, MODELS 1103, 1104, 1105 (1934) 
OWEN-DYNETO ELECTRICAL EQUIPMENT-DELCO-REMY IGNITION 

SERIAL NUMBER:-First number, 752001. On plate on left hand front side of 
dash. 

ENGINE NUMBER :-On top of front left hand engine support a:rm. 
ENGINE:-Eight cylinder, In Line, 'L' head type. Cylinders cast Enbloc. 

Dimensions-Bore, 3½". Stroke, 5". Displacement, 384.8 cu. ins. 
Horsepower-Rated, 39.2. Developed, 145 H.P. at 3200 R.P.M. 
Compression-Std. 6.0-1. Compression pressure, 95-100 lbs. at 125 R.P.M. 

Optl. H.C. 6.38-1. Compression pressure, 123 lbs. at 125 R.P.M. 
Pistons:-Aluminum alloy, Invar Strut, split skirt type. 

Removal-Piston and rod assembly removed through ,bottom of engine. 
Clearance-.0015" (skirt). • 

NOTE-Install pistons with slot toward valve side of engine. 
Piston Rings:-Four rings per piston, all above pin, #1 to 3---compression rings, 

#4---oil control ring. Lower ring groove drilled radially with twelve 1/s" oil 
drain holes. 

Ring Width End Gap Groove Depth 
Comp. (all) ............................ 1/s" ............................. 007" min .............................. 1585" 

Pi~l~
Oir~~_!._tr~met"er: .. yl:··f~!!iii;··~··3;54;<· .. pi~7;1:~ .. in·p·1ston .. and· r~~5" 

Pin Fit in Piston-Push flt. 
Pin Fit in Rod-Hand push flt. End play, 1/s". 

Connecting Rod:-Weight, 2 lbs., 13¾ ozs. Length, 103/s". 
Big End Bearing-Poured babbitt type. 
Clearance-.0015" (,radial), .003" (sideplay). 
Adjustment-None (no shims). 

NOTE:-Rods now installed with oil ,bleed holes (upper half lower bearing) 
toward valve side of engine. 

Crankshaft :-Nine main bearing type. 
Journal Sizes-2%" diameter (all beartngs). 
Bearing Type-Removable steel-backed, baibbitt-lined type. 
Clearance-.001" (radial). 
Adjustment-None (no shims). Replace removable 1bearings. 
End Thrust-Taken by #7 main bearing. Endplay, .003". 

Camshaft:-Eight bearing type. Camshaft drive-Adjusta:ble chain. 
Chain-Morse #1866. Width, 1½". Length, 32" or 64 links. Pitch, .500". 
Camshaft Setting-Sprockets are marked. Mesh chain with sprockets turned 
so that marks are adjacent and in line with straightedge across .the •shaft 
centers. 
Chain Adjustment-See Generator Mounting. 

Valves:- Head Dia. Stem Dia. Length Seat Angle Lift 
Intake .............. 1 13/16" ................... 3405" .................. 73/s" .................. 45° ................... 358" 
Exhaust ............ 1 11/16" ................... 3405" .................. 73/s" .................. 45° ............. , ..... 358" 
Stem-to-Guide Clearance-.0025" (intake), .004" (exhaust). 

• Tappet Clearance-.004" (intake), .006" (exhaust) warm. 
Valves Springs-73 pounds at 3 1/16" (valve closed). 

Valve Timing 
Intake Valves Open-30° BTDC. Close-65° ALDO. 
Exhaust Valves Open-65° BLDC. Close-30° ATDC. 

Lubrication:-Full pressure type. Gear type oil pump located in crankcase. 
Normal Oil Pressure-35 lbs. 

Oil Pressure Relief Valve-Operates at 35 l1bs. Located on left hand side of 
crankcase. Adjustable by turning screw. 

Capacity and Oil-10 qts. Use SAE. #30 (normal temperatures-30° :to 100°F), 
#40 (above 1000F), #20-W (0° to 60°F), #10-W (-15° to 40°F). 

CARBURETION:-(Fuel Sy-stem). See Cal"buretion Section for complete data on 
Carburetor, Automatic Choke, Fuel Pump, and GasoUne Gauge. 

Carburetor:-Stromberg, Model EE-22, 2 1/16" dual, downdraft type. 
Automatic Choke-Stromberg. 

Fuel Pump :-AC. Type F combination fuel and vaicuum pump. 
Gasoline Gauge:-Motometer electric type gasoline and oil gauge. Oil read
ing obtained ,by pressing selector switch button. 

IGNITION :-Coil Model 5033449. Two coil unit assembled with ignition switch. 
Ignition Current-1.3 amperes (running), 5 amperes (stopped) each coil. 
Ignition Switch-Electrolock Type 16-S, Lock No. 5002. See Equipment Sec
tion for complete data. 

• 

• 
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SUPER EIGHT, MODELS 1103, 1104, 1105 (1934) 
OWEN-DYNETO ELECTRICAL EQUIPMENT-DELCO-REMY IGNITION 

Distributor Model 5033450. Two breaker, 4 lobe cam, 
full automatic advance type. Contacts open alter
nately at regular 45° intervals corresponding to 
90° firing interval of engine. Contacts must be 
synchronized-see Timing. Each set of contacts 
controls one coil and fires spark plugs in four 
cy,linders. 
Breaker Gap-Set gap at .020". Limits, .018-.022". 
Breaker Arm Spring Tension-15-19 ounces. 
Cam Angles (Distributor Degrees) - Closed 45 °. 
Open 45°. Each set of contacts operates indepen
dently and controls one ignition coil. 

Automatic Advance 
Distributor 

Degrees R.P.M. 
Start ........................ 300 

Engine 
Degrees R.P.M. 

0 ........................ 600 
7½ ........................ 1400 15 ........................ 2800 

IGNITION TIMING:- Flywheel Degs. Piston Position 
Std. (6-1) Engines ........ 6° BTDC ............... 0168" BTDC 
H.C. (6.38-1) Engines .. 8° BTDC ............... 0299" BTDC 
Timing (Stationary Contacts), all engines:-Vibra
tion dampener at front of engine marked 'D.C.-1-8' 
at top dead center point for piston # 1 and has 
15 one-degree g,raduations before this point. To 
set timing with #1 piston on compression stroke, 
.turn engine over until piston reaches firing posi
tion, stop when -sixth graduation (standard en
gines), eighth graduation (H.C. engines) before 
top. dead center mark lines up with pointer on 
oham cast: coyer. Loosen .advance arm clamp bolt, 
rotate d1stnbutor until stationary contacts 
(mounted directly on breaker plate) begin to 
open, tighten clamp bolt. Second or movable set 
of contacts timed by synchronizing distributor. 
Synchronization (Movable Contacts) :-After tim
ing distributor (above), turn engine over 90° or 
¼ revolution to firing position for piston #6 stop 
when sixth graduation (standard engine) eighth 
graduation (H.C. engine) before top dead center 
mark for piston #6 lines up with pointer, loosen 
lockscrews on movable sub-plate (carrying second 
se~ of .contacts), shift plate ,by inserting screw
dnver m slot and prying on pJatJe until contacts 
begin to open, tighten lockscrews. 

Synchronization, second method :-If distributor is 
synchronized on rotary spark gap or other test 
equipment, set firing intervals at regula1· 45-45-45 
( di·stributor degrees). 

Firing Order:-1-6-2-5-8-3-7-4. Spark plug cables 
not connected in this order on distributor. See 
diagr,am. • 

Spark Plugs:-AC. Type K-7. 14 lVIM. Metric Type. 
Spark Plug Gaps-.025" (all engines). 

BATTERY:-Prest-O-Lite, Type 619-ST. 6 volt, 19 
plate, 144 A.H. capacity (5 ampere rate). 
Starting Capacity-170 amperes for 20 minutes. 
Grounded Terminal-Positive <+> terminal. 
Location-Under left front seat. 

STARTER:-Model DN-1107, DN-1162. Armature No. 
13409. 
Starter Drive-Outboard Bendix. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-26-2.8 ounces. 

Performance Data 
Torque R.P.M. Volts Amperes 
0 ft. lbs ............. 3000 .................... 6.0 .................... 50 

35 " ............ Lock .................... 3.5 .................... 650 
Starting Switch, Model 21518. Electro-magnetic 

(solenoid) type mounted on starter field frame and 
controlled lby pushbutton on instrument panel. 

Mounting :-Sleeve mounted in flywheel housing left 
hand front side. To remove, .take out pilot mount
ing sorew in flywheel housing. 

GENERATOR:-Model CO-1177. Armature No. 23661. 
Third brush control used in conjunction with Bat
tery Charge Regulator. See ,Equipment Section for 
complete data on Regulator. 
-Charging Rate Adjustment-Third brush shifted 
through rack-and-pinion control by slotted ad
justing screw on endplate. To adjust, take off 
commutator end cover, turn adjusting screw to 
right or clockwise to increase, or left or counter
clockwise to decrease charging rate. 

Performance Data 
Amperes Volts R.P.M. 

0 .................................... 6.5 .................................... 475 
20 .................................... 7.5 .................................... 1000 
24 .................................... 8.0 .................................... 1400 
13 .................................... 8.0 .................................... 5000 

Field Fuse-3 ,ampere capacity (in plug in regula
tor case). 

Mounting:-Flange mounted on right hand rear face 
of timing chain case. To remove, take out three 
mounting screws, pull generator away from engine 
engage drive coupling, lift out. Do not disturb 
intermediate flange carrying drive sprocket. 
Chain Adjustment - Loosen generator flange 
mounting screws, pull generator away from engine 
until chain sideplay as measured at chain inspec
tion plug hole in top of chain case cover is ¼", 
tighten mounting screws. Adjust chain whenever 
sideplay exceeds ½". 

RELAY-REGULA'.l'OR:-Model 21262. Mounted on gen
erator field frame. Consists of Cut-out Relay and 
Battery Cha,rge Regulator. 

Cut-out Relay 
Cuts in-6.5 volts or 475 R.P.M. 
Cuts out---0-2 ampere discharge current. 
Relay Contact Gap-.015". 
Air Gap-.010" (contacts closed). 

Battery Charge Regulator 
Set to operate at 8.0 volts (cold), 7.6 volts (hot). 
~educes char~ing rate approximately ½ by cutting 
m a field resistance umt. See ,Equipment Section 
for complete data. 

LIGHTING :-R.B.M. Lighting Switch. Switch mounted 
at lower end of steering column and controlled 
by !_ever o~ ,steering. "'.heel. Switch has special 
passmg pos1t~on prov1dmg assyl!lmetrical passing 
beam. Headlight ,bulbs are special triple filament 
type. 

Bulb Specifications 
Lamp Candlepower Mazda No· 

Headlights ............................ 32-32-32 .................... 3003 • 
Parking, Instrument, Tail 3 .................... 63 
Stop light .............................. 15 .................... 87 
Body Lights ......................... 6 .................... 81 

FUSES :-Lighti~g-20_ ampere capacity on block on 
dash. A resistor is connected across the lighting 
fuse to limi~ cur~ent load after fuse ,blows out. 
Generator Field-3 ampere in plug in regulator 
case. 

BORNS :-Sparton twin horns. Horns operated ,by horn 
relay . 
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TWELVE CYLINDER, MODELS 1107, 1108 (1934) 
OWEN-DYNETO ELECTRICAL EQUIPMENT-AUTO-LITE IGNITION 

SERIAL NUMBER:-First number, 901,601. On plate on left front side of da·sh. 
ENGINE NUMBER:-On left hand cylinder block below cylinder head. 
ENGINE:-Twelve cylinder, 67 degree, Modified 'L' head type. Both cylinder banks 

and crankcase cast enbloc. 
Dimensions-Bore, 3 7/16". Stroke, 4". Displacement, 445.5 cu. ins. 
Horsepower-Rated, 56.7. Developed, 160 H.P. at 3200 R.l".M. 
Compression---{ltd. 6.0-1. Compression pressure, 95-100 lbs. at 125 R.P.M. 

Optl. H.C. 6.33-1. compression pressure, 123 lbs. at 125 R.P.M. 
Pistons:-Aluminum a.Uoy, Invar strut, split skirt type. 

Weight-1½ pounds (with rings and pin). 
Removal-Pistons removed through top; rods through ,bottom of engine. 
Clearance-.0015" (skirt). 

NOTE:-Install pistons with slot toward valve side of engine. 
Piston Rings:-Four rings per piston, all above pin. #1 to 3, compression rings; 

#4, oil control ring. Lower ring groove drilled radially with twelve 1/s" oil 
drain holes. 

Ring Width End Gap Groove Depth 
Comp. (all) ........................ 1/a" ............................. 007" min .............................. 1582" 
Oil Cont. (#4) .................. 5/32" ............................. 007" min .............................. 1582" 

Piston Pin:-Diameter, '1/s". Length, 2 63/64". Pin floats in piston and rod. 
Pin Fit in Piston-Push fit. 
Pin Fit in Rod-Hand push fit. Endplay, 1/a". 

Connecting Rod:-Weight, 2 lbs. 5 ozs. Length, 91/a" (center-to-center). 
Big End Bearing-Poured babbitt type. 
Clearance-.0015" (radial), .003" (sideplay). 
Adjustment-None (no shims). 

NOTE:-Rods now installed with oil bleed hole (upper ha,lf lower bearing) 
toward valve side of engine. 

Crankshaft :-Four main bearing type. 
Journal Sizes-2¾" diameter (all bearings). 
Bearing Type-Removable steel-backed, babbitt lined type. 
Cleat·ance-.001" (radial). 
Adjustment-None (no shims). Replace remov81ble bearings. 
End Thrust-Taken by #1 (front) main bearing. Endplay, .oor: 

Camshaft:-Four bearing type. Camshaft drive, non-adjustable chain. 
Chain-Whitney Type 595-X. Width, 1½". Length, 28" or 56 links. Pitch, .500". 
Camshaft Setting-Sprockets are marked. MesQ chain with sprockets turned 
so that marks are adjacent and in line with a straight edge across the shaft 
centers. 

Valves:-Valves are mounted at 20° angle to horizontal and are operated di
rectly by rocker arms which bear on cam face. Camshaft is mounted between 
cylinder banks directly above crankshaft. Hydraulic valve tappet take-up is 
built in rocker arm shaft. 
Valve Head Diam. Stem Diam. Length Seat Angle Lift 

Intake ............ 1 21/32" ................. 3405" ................. 6 35/64" ................ 45° ................ 5/16" 
;Exhaust ........ 1 21/32" ................. 338" ................. 6 35/64" ................ 45° ................ 5/16" 
Stem-to-Guide Clearance-.0025" (intake), .005" (exhaust). 
Tappet Clearance-None in service (hydraulic take-up used). 
Valve Springs--70 lbs. at 2 7/32" (valves closed). 

Valve Timing 
Intake valves open 9° before TDC. 

Lubrication :-Full Pressure type. Gear type oil pump located in crankcase. 
Normal Oil Pressure-50 pounds. 
Oil Pressure Relief Valve-Under plug on left hand side of crankcase below 
oil filler. Adjustable by turning screw. 
Capacity and Oil-10 qts. Use SAE #30 (normail temperature ,ranges, 30° to 
100° F), #40 (above 100° F), #20-W (0° to 60° F), #10-W (-15° to 400 F). 

G,. EEH • 8Jttc.. .. r OR oc.,v,110, 

C.A,.OUNO - 8L.AC.K 

• 

DOOR SWITCH • 
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TWELVE CYLINDER, MODELS 1107, 1108 (1934) 

OWEN-DYNETO ELECTRICAL EQUIPMENT-AUTO-LITE IGNITION 

CARBURETION: - (Fuel System). See Cavburetion 
.3ection for complete data on Carburetor, Auto
n1atic Choke, Fuel Pump, and Gasoline Gauge. 

Carburetor:-Stromberg. Model EE-3, 1½" dual, 
downdraft type. 
Automatic Choke-Stromberg. 

Fuel Pump :-AC. Type I combination fuel and 
vacuum pump. 

Gasoline Gauge :-Motometer electric type gasoline 
and oil gauge. Oil reading obtained by pressing 
button of selector switch. 

IGNITION :-Coil Model CE-4022. Two coil unit as
sembled with ignition switch. 
Ignition Current-6 amperes (running), 10 am
peres (stopped) maximum current for both coils. 
Ignition Switch-Electrolock Type 15-S, Lock No. 
5039. See Equipment Section for complete data. 

Distributor Model IGO-4001. Double breaker, 6 lobe 
cam, full automatic advance type. Contacts open 
alternately at 33½ and 26½ degree intervals cor
responding to irregular 67 and 53 degree firing in
tervals of engine (irregular firing interval caused 
,by 67° included angle between cylinder ,banks). 
Contacts must be synchronized-see Timing. 
Breaker Gap-Set gaps at .020". Limits, .018-.022" 
Breaker Arm Spring Tension-20 ozs. at tip of arm. 
Cam Angles (Distributor Degrees) - Closed 40°. 
Open 20 °. ,Each breaker operates independently 
and controls one coil. 

Automatic Advance 
Di:stributor Engine 

Degrees R.P.M. Degrees R.P.M. 
Start .................... 300 0...................... 600 

2 .................... 575 4 ...................... 1150 
4 ···················· 850 8 ...................... 1 700 
6 .................... 1125 12 ...................... 2250 
8 .................... 1400 16 ...................... 2800 

IGNITION TIMING:- Flywheel Degs. Piston Position 
Std. (6.Q-1) Engines .... 8° BTDC ............... 0237" BTDC 
H.C. (6.33-1) Engines .. 4° BTDC ............... 0060" BTDC 
Timing (Stationary Contacts), all engines:-Vibra
tion dampener at front of engine marked 
'lR-UDC' at top dead center point for piston 
#IR and has fifteen one degree graduations be
fore this point. To set timing with #lR piston 
on compression, turn engine over until piston 
reaches firing position with correct mark on 
dampener lined up with pointer on chain case 
cover (eighth mark standard engines, fourth 
mark H.C. engines before .dead center mark). 
Loosen clamp screw on mounting bracket, rotate 
distributor until stationary conta•cts (mounted di
rectly on breaker plate) 'begin to open, tighten 

clamp screw. Second or movable contacts should 
then be timed by synchronizing distributor . 
Synchronization (Movable Contacts) :-After tim
ing distributor (above), crank engine over exactly 
570 to firing position for piston #6L, stop when 
correct mark on vibration dampener lines up with 
pointer (eigl;.lth mark standard engines, fourth 
mark H.C. engines before dead center mark 
'6L-UDC'). Loosen lockscrews on movable subplate 
carrying second set of contacts, turn eccentric ad
justing screw until contacts begin to open, tighten 
lockscrews. 
Synchronization (Second Method) :-If distributor 
is synchronized on rotary spark gap or other test 
equipment, set movable contacts to open 26½0 
after first or ·stationary se.t. Distributor intervals 
are irregular 26½-33½-2£½ (distributor degrees). 

Firing Order: - 1R-6L-5R-2L-3R-4L-6R-1L-2R-5L-
4R-3L. #1 cylinder nearest radiator and cylinder 
,banks <fight (R) and left (L) as viewed from 
driver's seat. Spark plug cables not connected in 
this order-see diagram. 

Spark Plugs:-AC. Type K-7. 14 MM. Metric type. 
Spark Plug Gaps-.025" (all engines). 

BATTERY:-Prest-O-Lite, Type 619-ST. 6 volt, 19 plate, 
144 A.H. capacity (5 hour rate). 
Starting Capacity-170 amperes for 20 minutes. 
Grounded Terminal-Positive ( +) terminal. 
Location-Under left hand front seat. 

STARTER:-Model DN-1107, DN-1162. Armature No. 
13409. 
Starter Drive-Outboard BendiX. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-26-28 ounces. 

Performance Data 
Torque R.P.M. Volts Amperes 

0 ft. lbs. . ........... 3000 .................... 6.0 .................... 50 
35 ............ Lock .................... 3.5 .................... 650 

Starting Switch:-Model 21518. Electro-magnetic 
(solenoid) type mounted on starter field frame and 
controlled by pushbutton on instrument panel. 

Mounting :-Sleeve mounted in flywheel housing 
right hand front face. To remove, take out pilot 
mounting screw in flywhel housing. 

GENERATOR:-Model CO-1166. Armature No. 23566. 
Third brush control used in conjunction with Bat
tery Charge Regulator. See Equipment Section for 
complete data on Regulator. 
Charging Rate Adjustment-Third brush shifted 
through rack-and-pinion control by slotted ad
justing screw on end plate. To adjust, take off 
commutator end cover, turn adjusting screw to 
right or clockwise to increase, or to left or coun
ter-clockwise to decrease charging rate. 

Performance Data 
Amperes Volts R.P.M. 

0 .................................... 6.5 .................................... 475 
20 ............ , ....................... 7.5 .................................... 1000 
24 .................................... 8.0 ····································1400 
13 .................................... 8.0 ····································5000 

Field Fuse-3 ampere capacity in plug in regulator 
case. 

Mounting:-On sliding bracket at left front of en
gine. Driven by fan belt. To remove, loosen nuts 
on two studs on mounting slide, slide generator 
toward engine, slip off drive belt, take off nuts on 
studs. 
Belt Adjustment-Attach spring scale by wire 
looped over generator at slide bracket. Loosen 
bracket stud nuts, pull generator away from en
gine until scale reading is 180 pounds, tighten nuts. 

RELAY-REGULATOR:-Model 21262. Mounted on gen
erator field frame. Consists ,of Cut-out Relay and 
Battery Charge Regulator. 

Cut-out Relay 
Cuts in-6.5 volts or 475 R.P.M. 
Cuts out-0-2 ampere discharge. 
Relay Contact Gap-.015". 
Air Gap-.010" (contacts closed). 

Battery Charge Regulator 
Set to operate at 8.0 volts (cold), 7.6 volts (hot). 
Reduces charging rate approximately one-half by 
cutting in field resistance. See Equipment Section 
for complete data. 

LIGHTING :-R.B.M. Lighting Switch. Lighting switch 
mounted at lower end of steering column and con
trolled by lever on steering wheel. Switch has spe
cial passing position providing assymmetrical 
passing beam. Headlight bulbs are special triple
filament type. 

Bulb Specifications 
Lamp Candlepower Madza No. 

Headlights ................................ 32-32-32 ................ 3003 
Parking, Instrument, Tail.... 3 ................ 63 
Stop light .................................. 15 ................ 87 
Body •lights .................................. 6 ................ 81 

FUSES :-Lighting-20 ampere capacity on block on 
dash. Resistor connected across lighting fuse 
limits cur,rent load after fuse blows out. 
Generator Field-3 ampere in plug in regulator 
case. 

HORNS :-Sparton Twin horns. Vibrator type. Oper
ated by horn relay. 
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SERIAL NUMBER:-First number-(136"WB.) 1,080,001, (144"WB.) 1,560,001. On 
plate on right hand frame member behind right front spring rear shackle. 

ENGINE NUMBER:--Stamped on left hand side cylinder block below head at 
center. 

ENGINE:-Eight ,cylinder In Line, 'L' head type. Cylinders cast enbloc. 
Dimensions-Bore, 3½". Stroke, 43/4". Displacement, 366 cu. ins. 
Horsepower-Rated, 39.2. Developed, 135 H.P. at 3400 R.P.M. 
Compression-Standard 5.5-1. No optional compression ratios. 

Pistons :-Bohn Bohnalite, In var strut type. Pistons furnished in standard 
oversizes of .002", .004", .010", .020". 
Weight-No variation allowed in complete set. 
Removal-Piston and rod assembly removed from top of engine. 
Clearance-Top, .019-.026". Bottom, .001-.007" (across bosses), .000-.005" (at 
right angles to bosses). 
Fitting New Pistons-Pistons should be snug on .0015" feeler and locked on 
.002" feeler. 

Piston Rings:-Four rings per piston, #1 and 2-compression rings, #3--0il 
scraper ring, #4----0il control ring. Lower ring groove is. drilled rndially with 
oil drain holes. 

Side Clearance 
Ring Width End Gap Wall Thickness in Groove 

Comp. ( # 1 & 2) ....... 1235" ............. 015-.020" ................. 145" ................. 001-.002" 
Scraper ( #3) ........... 1235" ............. 015-.020" ................ 145" ................. 001-.002" 
Oil Cont. (#4) ....... 186" ............. 028" " .............. 145" ................. 001-.002" 

Piston Pin:-Diameter, .937". Length, 3 1/16". Pin is locked in rod. 
Piston Pin Fit in Piston-Thumb push fit. Clearance, .0005-.0008''. 

Connecting Rod:-Weight, 21.89 ozs. Length, 9.029" (center-to-center). 
Big End Bearing-Centrifugally cast babbitt-lined type. No shims. 
Clearance-.001-.0025" (radial), .006-.009" (sideplay). 
Adjustment-None (no shims used). Bearings .010" and .020" undersize fur-
nished for service. 

NOTE :-Oil spray holes are drilled in both sides of the connecting rod 
lower bearing upper half. 

Crankshaft :-Nine main bearing type with integral counterweights. 
Journal Sizes-2%" diameter (all bearings). 
Bearing Type-Removable steel-backed, babbitt-lined type. No shims. 
Clearance-.0015-.003" (radial). 
Adjustment-None (no shims used). 
End Thrust-Taken by #1 (front) main bearing. Endplay, .002-.004". Ad-
justable by adding or o:emoving shims. 

Camshaft:-Six bearing type. Camshaft drive-Non-adjustable chain. 
Bearing Type-Steel-backed, babbitt-lined type. 
Clearance-.002" (radial), .003-.009" (endplay). 
Chain-Whitney. Width, 1½". Length, 50 links. Pitch, ½". 
Camshaft Setting-Sprockets ar,e marked. Mesh chain with sprockets 
turned so that marks are adjacent and in line with a straightedge across 
the shaft centers (center the two ·'0' marks on camshaft sprocket on 
straightedge). 

Valves:- Head Diameter Stem Diameter Length Seat Angle Lift 
Intake ........ 1 21/32" ................... 37!5" .................. 4¾" .................. 45° ................... 359" 
Exhaust .......... 1 9 '16" ................... 3715" .................. 4¾" .................. 45° ................... 359" 
Stem-to-Guide Clearance-.002-.003" (intake and exhaust valves). 
Tappet Clearance-.004" (intake), .006" (exhaust). engine hot. 
Valve Springs-Install springs with small end up. 
. Spring Pressure Spring Length 
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"::" TWO WAY ~-Valve Open .......................................... 100-125 lbs ............................................. 1¾" 
Valve Closed ........................................ 60-64 lbs ............................................. 2 1/16" 
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Intake Valves Open-5° ATDC. Close-45° ALDC. 
Exhaust Valves Open-40° BLDG. Close-12° ATDC. 
To Check Valve Tirning:-Set tappet clearance #1 intake valve at .006". 
This valve should open with piston slightly past top dead center when fly
wheel mark 'IN.OP/1-8' registers with indicator on flywheel housing. This 
mark is 5° after top dead center mark 'UDC/,1-8'. Reset tappet clea,rance 
at .004" with engine hot. 
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• Lubrication:-PressUJre type. Gear type oil pump 
located in crankcase. 
Oil Pressure-123 lbs. at 123 R.P.M. 
Oil Pressure Relief Valve-Located at pump. Ad
justed by adding or removing spacing washers. 
Capacity and Oil-10 qts. (dry), 9 qts (refill). Use 
SAE. #30 (summer or above 30°F.), #20-W (30° 
·to 0°F.), #10-W (below 0°F.). 

CARBURETION: - (Fuel System). See Carburetion 
Section for complete data on Carburetor, Auto
matic Choke, Fuel Pump, and Gasoline Gauge. 

·Carburetor:--Stromberg, Model EE-3, 1 11/16" plain 
tube, dual, downdraft type. 
Automatic Choke-Stromberg type. 

Fuel Pump:--Stewart-Warner, Type 414-Z. 
Gasoline Gauge:-K-S Telegauge, hydrostatic type. 

BATTERY:-Willard, Type WH-4-17, 6 volt, 17 plates, 
136 A.H. capacity (20 hr. rate). 
.Starting Capacity-160 amperes for 20 minutes. 
Grounded Terminal-Positive ( +) terminal. 
Location-On left hand side under front floor 
1boards. 

IGNITION:-Coil Model 537-E. Mounted on engine 
side of dash. 
Ignition Current-½-1½ amperes (idling), 4 am
peres (stopped). 
Ignition Switch-Oakes Hershey type co-incidental 
ignition switch ,and steering post lock. 

Distributor Model 662-J. Double breaker, 4 lobe cam, 
semi-automatic advance type. Contacts open al
ternately at 45° intervals corresponding to 90° 
firing intervals of engine. Contacts must be syn
chronized (see Timing). 
Breaker Gap-Set gap at .018". Limits, .018-.024". 
Breaker Arm Spring Tension-17-21 ozs. (at tip 
of breaker arm). 
Cam Angles (Distributor Degrees) - Closed 34°. 
Open 11 °. Both sets together when properly syn
chronized. 
Manual Advance-33° (engine-maximum). SJ)ark 
is retarded for hand cranking or heavy pulling 
by pulling out spark control button on instru
ment panel. 

Automatic Advance 
Distributor Engine 

Degrees R.P.M. Degrees R.P.M. 
Start ...................... 300 2 ........................ 600 

9 ...................... 1550 18 ........................ 3100 
IGNITION TIMING:- Flywheel Degs. Piston Position 

All engines ...................... 5° BTDC .......... 0115" BTDC. 
Timing (Stationary Contacts) : - Take off cover 
pl-ate over inspection hole in flywheel housing, 
disconnect and tape wire on 'IGN' terminal of 
Startix to avoid automatic cranking (if ignition 
turned on or timing light is used), advance spa,rk 
control button (push button in -toward dash). 
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With #4 piston on compression, turn engine over 
until :flywheel mark 'IGN/5-4' (whieh is 5° ·before 
top dead center mark 'UDC/5-4') lines up with 
indicator on housing,, loosen advance arm clamp 
bolt, rotate distributor until stationary contacts 
(mounted di•rectly on breaker plate) begin to 
open, tighten clamp •bolt, see that rotor is oppo
site #4 segment in distri•butor cap, check spark 
plug connections (see diagram). Then synchronize 
second or mova'ble ,contacts. 
Synchronization (Movable Contacts)-First Meth
od-Turn engine over 90° or ¼ revolution to :fir
ing point for cylinder #1, stop with flywheel 
mark 'IGN/1-8' (which is 5° before top dead 
center mark 'UDC/1-8') in lLne with indicator on 
housing, loosen lock screws -0n movable sub-plate 
(carrying second set of contacts), turn eccentric 
adjusting screw until contacts begin to open, 
tighten locking screws . 
Synchronization - Second Method - Use special 
synchronizing tool, Delco-Remy Part #1838182, 
and follow -compl-ete directions in Equipment Sec
tion. 

Firing Order :-1-6-2-5-8-3-7-4 (see diagram). 
Spark Plugs:-Champion, Type C-45. 14 MM. Metric 

typ.e 
Spark Plug Gaps-.025". Limits, .022-.025". 

STARTER:-Model 497. Armature No. 1843420. Six 
pole type, Bendix drive. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-36-40 ounces each. 

Performance Data 
Torque R.P.M. Volts Amperes 

0 ft. lbs ........... 3000 .................... 5.0.................... 70 
19 " ........ Lock .................... 3.0 .................... 500 

Starting Switch:-Startix automatic starting con
trolled ,by ignition switch. See Equipment Section 
for complete data. 

Mounting :-Flange mounted on left hand f.ront face 
of flywheel housing. To remove, take out three 
flange mounting cap screws. 

GENERATOR: -Model 927-V (Std.). Armature No. 
1839078. Third brush regulation with thermostat 
control. Thermostat ,contacts open at 200°F., re
ducing g.enerator output approximately 40%. 
Charging Rate Adjustment-Take off commutator 
cover band, loosen small round -lock screw on 
commutator end plate, shift third brush •by hand 
counter--clockwise to increase, or clockwise to de
crease charging rate, tighten locking screw, 
Maximum Charging Rate-12-14 amperes (hot), 
7.6 volts, -1800 R.P.M~ 

Performance Data 
Amperes Volts R.P.M. 

Cold .......... 20-22 .................... 8.5-8.7 .................... 1600 
Hot ............ 12-14 .................... 7.6-7.9 .................... 1800 
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Rotation-Counter-clockwise at commutator end. 
Shunt Field Current-1.8-2.3 amperes at 6.0 volts. 
Brush Spring Tension-20-28 ounces each. 

Mounting:-Cradle mounted at left front of engine. 
Fan belt Double Vee Belt) drive. To remove, 
slack off beit, disconnect water pump drive coup
ling, loosen mounting clamp band. 
Belt Adjustment-To adjust, loosen clamp bolt on 
fan ,bracket, turn eccentric shaft spindle, tighten 
clamp :bolt. Additional adjustment secured by 
taking bracket off engine and moving bracket up 
until mounting -bolts engage lo.wer holes. Cor
rect adjustment secured when 10-lb, pull neces
sary to deflect belt l" at center (midway between 
pulleys). 

SPECIAL GENERATORS: - Model 929-A. Optional 
equipment on standard models. Standard equip
ment .on Salion models. See Equipment Section for 
complete data. 

CUT-OUT RELAY:-Model 265-B (927-V Generato1·). 
Mounted on generator field frame. 
Cuts in-6.75-7.5 volts, 450 R.P.M. or 7 M.P.H. 
(cold), 9 M.P.H. (hot). 
Cuts out-0-2.5 ampere discharge. 
Relay Contact Gap-.015-.025". 
Air GaP-.012-.017". 

LIGH'!'.ING: -R.B.M. Lighting Switch. The lighting 
switch has 'Country Passing' position providing 
,a,ssymetric passing beam (uppe,r beam left hand 
headlight, lower beam right hand headlight). 
Center of road is illuminated by right hand head
light. 

Bulb Specifications 
Lamp Candlepower Mazda No. 

Headlights .......................... 32-32 ........................ 1000 
Auxiliary Headlights, Tail 6 ........................ 81 
Stop and Backing.............. 21 ........................ 1129 
Dome .................................... 15 ........................ 87 
Instrument, Lock .............. 3 ........................ 63 

CURI_tEN'.l' LIMIT RELAY:-Model 410-F. Vibrating 
c1rcmt breaker. Starts to operate with load of 
25-30 amperes, limiting load to 2-15 amperes. 
Contact GaP-.012-.030". 
Air Gap-.015-.025" (contacts closed). 
Spring Tension-5 ozs. minimum at br,ass button. 

HORNS: -Klaxon, Model K-24, Type 1914 (Std.). 
K-26G, Type 1775 (low note), 1776 (high note) 
De Luxe). Horns are vibrator type. K-26 matched 
set, blended tone operated by horn relay. Horn 
current, 6.0-8.5 amperes at 6.0 volts (Type 1775), 
5.0-6.5 amperes at 6.0 volts (Type 1776). 

Horn Relay:-Model 266-T. Relay requires .25 am
per-es to close contacts. Current draw, .8 amperes. 
Relay Contact Gap-.015-.025". 
Air Gap-.012-.017" (contacts closed). 
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DELCO-REMY ELECTRICAL SYSTEM 

SERIAL NUMBER:-First number-(138"WB.) 2,080,001, (144"WB.) 2,580,001. On 
plate on right hand frame member behind right front spring rear shackle. 

ENGINE NUMBER:-Stamped on left hand side cylinder block below head at 
center. 

ENGINE :-Eight cylinder In line
1 

'L' head type. Cylinders cast en bloc. 
Dimensions-Bore, 3½". StroKe, 5". Displacement, 385 cu. ins. 
Horsepower-Rated, 39.2. Developed, 140 H.P. at 3500 R.P.M. 
Compression-Standard 5.5-1. No optional compression ratios. 

Pistons:-Bohn Aluminum Bohnalite, Inva,r Strut type. Pistons furnished in 
standard oversizes of .002", .004", .010", .020". 
Weight-No variation allowed in complete set. 
Removal-Piston and rod assembly removed from top of engine. 
Clearance-Top, .019-.026", bottom, .001-.007" {across bosses), .000-.005" Cat 
right angles to bosses). 
Fitting New Pistons-Pistons should be snug on .0015" feeler and locked on 
.002" feeler. 

Piston Rings:-Four rings per piston, #1 and 2--compression rings, #3-oil 
scraper ring, #4--0il control ring. Lower ring groove drilled radially with 
oil drain holes. 

Side Clearance 
Ring Width End Gap Wall Thickness in Groove 

Comp. {#1 & 2) ...... .1235" ............. 015-.020" ................. 145" ................. 001-.002" 
Scraper { #3) ........ '. .. 1235" ............. 015-.020" ................ 145" ................. 001-.002" 
Oil cont. { #4) ....... 186" ............. 028" .............. 145" ................. 001-.002" 

Piston Pin:-Diameter, .937". Length, 3 1/16". Pin is locked in rod. 
Piston Pin Fit in Piston-Thumb push fit. Clearance, .0005-.0008". 

Connecting Rod:-Length, 8.904". Weight, 1/8 oz. variation allowed in entire 
set. . 
Big End Bearing-Centrifugally cast babbitt-lined type. No shims. 
Clearance-.001-.0025" (radial), .006-.009" {sideplay). 
Adjustment-None {no shims used). Bearings .010" and .020" undersize 
furnished for service. 

NOTE:-Oil spray holes a.re drilled in bothl sides of connecting rod lower 
bearing upper half. 

Crankshaft:-Nine main bearing type with integral -counterweights. 
Journal Sizes-2%" diameter (all bearings). 
Bearing Type-Steel-backed, babbitt-lined type. No shims. 
Clearance-.0015- .003" {radial). 
Adjustment-None {no shims used). 
End Thrust-Taken by #1 {front) main bearing. Endplay, .002-.004". Ad
justable by adding or .removing shims. 

Camshaft:-Six bearing type. Camshaft drive-Non-adjustable chain. 
Bearing Type-Steel-backed, babbitt-lined type. 
Clearance-.002" (radial), .003-.009" (endplay). 
Chain-Whitney No. E-206. Width, 1½". Length, 50 links. Pitch, ½". 
Camshaft Setting:-Sprockets are marked. Mesh chain with spr-0ckets 
turned so that marks are' adjacent and in line with a straightedge across 
the shaft centers {center the two '0' mairks on camshaft sprocket on 
straightedge). 

Valves- Head Diameter Stem Diameter Length Seat Angle Lift 
Intake .......... 1 21132" ................... 3725" .................. 43/4" .................. 4S0 •••••.••.••.•.••••• 359" 
Exhaust ...... 1 9/16" ................... 3725" .................. 4¾" .................. 45° ................... 359" 
Stem-to-Guide Clearance-.002-.003" {intake and exhaust valves). 
Tappet Clearance-None in service. Hydraulic valve lifters used (see data 
on valve lifters under Valve Timing Check). 
Valve Springs-Install springs with small end up. Flat coil spring type 
dampener assembled on outside of •all springs at top. 

Spring Pressure Spring Length 
Valve Closed ...................................... 60-64 lbs ............................................. 2 1/16" 
Valve Open ........................................ 120-125 lbs ............................................. l¾" 

Valve Timing 
Intake Valves Open-5° ATDC. Close-45° ALDC. 
Exhaust Valves Open--40° BLDC. Close-12° ATDC. 
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To Check Valve Timing:-Remove #1 intake hy
draulic valve lifter, pull out plunger, remove 
spring, wash lifter assembly in gasoline, replace 
plunger, install lifter in bracket. Check clearance 
,between end of plunger and valve stem (valve 
closed-clearance will be about .070"). Insert suf
ficient feeler stock to take up all except .010" 
clearance, turn engine over until piston #1 is 
slightly past top dead center, stop when flywheel 
mark 'IN.OPll-8' lines up with indicator on hous
ing, #1 intake valve should begin to open at this 
point. Remove feeler stock, reassemble hyd;raulic 
valve lifter as directed below. 
Hydraulic Valve Lifters:-Use spring clamp on top 
of each lifter when lifter assemblies are being 
removed or installed to prevent lifters falling out. 
Plung-ers are selective fit in body and must not 
be interchanged. Lifters should be free flt in 
guides (they should fall through bracket hole of 
own weight with lifters and brackets dry). Lifter 
bracket/ gasket should be lined up so that there 
is no oil leakage between case and bracket and 
oil supply and bleeder holes are not covered 
(gasket is 1/16n wider than bracket). Do not 
tighten bracket attaching bolts so that bracket is 
distorted, causing lifters to stick. Lifters should 
spin in brackets with engine running. Shift 
bracket to front or rear until lifter assemblies 
spin. Lifter plunger must not rotate in lifter 
body (this may cause sticking of plunger). Plun
ger spring should be tight fit and square with 
plunger. Spring should be tight fit in lifter body bore 
when nearly compressed and should offer con
siderable resistance to rotation of plunger. If 
hydraulic valve lifters are noisy, check for leak
ing check ball seat. To test, clean oil from lifter 
assembly, put a drop of gasoline on ball and ball 
seat, attach air line to bottom of plunger, im
merse plunger in gasoline, note air bubbles. 
Installing Hydraulic Valve Lifters: - Hydraulic 
lifters should always be installed without oil. Oil 
in lifter will retard escape of air and delay qui
eting of lifter when engine operated. Remove 
plunger from lifter body and wash out all oil 
with clean gasoline. Important-do not inter
change plungers, they are selective fit in lifter 
bodies. When lifters are installed (new or after 
grinding valves), check mechanical clearance 
with lifter d'l"y (all oil removed from assembly). 
Clearance should be not less than .015". To check 
clearance, compress plunger spring by prying be
tween plunger cap and valve stem, use feeler 
to check clearance between these points. If clea,r
ance is insufficient, remove lifter from bra:cket, 
grind end of plunger to give correct clearance. 
Do not grind into check ball retaining pin. 

Lubrication :-Pressure type. Helical gear type oil 
pump located in crankcase. 
Oil Pressure Relief Valve-Located at pump. Ad
just by adding or removing spacing washers. 
Capacity and Oil-10 qts. (dry), 9 qts. (refill). 
Use SAE. #30 (summer or above 30°F.), #20-W 
(30° to o°F.), #10-W (below 0°F.). 

CARBURETION: - (Fuel System). See Carburetion 
Section for complete data on Carburetor, Auto
matic Choke, Fuel Pump, and Gasoline Gauge. 
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Carburetor:-Stromberg, Model EE-3, 1 11/16" plain 
tube, dual, downdraft type. 
Automatic Choke-Stromberg type. 

Fuel Pump:-Stewart-Warner, Type 407-BW. 
Gasoline Gauge:-K-S Telegauge, hydrostatic type. 

BATTERY:-Willard, Type WH-4-17, 6 volt, 17 plates, 
136 A.H. capacity (20 hr. rate). 
Starting Capacity-160 amperes for 20 minutes. 
Grounded Terminal-Positive ( +) terminal. 
Location-On left hand side under .front floor. 

IGNITION:-Coil Model 537-E. Mounted on dash. 
Ignition Current-½-1½ amperes (idling), 4 am
peres (stopped). 
Ignition Switch-Oakes Hershey type co-incidental 
ignition switch and steering post lock. 

Distributor Model 662-J. Double breaker, 4 lobe cam, 
semi-automatic advance type. Contacts open al
ternately at 45° intervals corresponding to 90° 
firing intervals of engine. Contacts must be syn
chronized (see Timing). 
Breaker Gap-Set gap at .018". Limits, .018-.024". 
Breaker Arm Spring Tension-17-21 ozs. 
Cam Angles (Distributor Degrees) - Closed 34°. 
Open 11 °. Both sets together when properly syn
chronized. 
Manual Advance-33° (engine-maximum). Spark 
is retarded for hand cranking or lieavy pulling 
by pulling out button on instrument panel. 

Automatic Advance 
Distributor Engine 

Degrees R.P.M. Degrees R.P.M. 
Start ...................... 300 2........................ 600 

9 ······················1550 18 ........................ 3100 
IGNITION TIMING:- Flywheel Degs. Piston Position 

All engines ...................... 5° BTDC ................ 0115" BTD. 
Timing (Stationary Contacts): -Take off cover 
plate over inspection hole in flywheel housing, 
disconnect and tape wire on 'IGN' terminal of 
Startix to avoid automatic cranking (if ignition 
turned on or timing light is used), advance spark 
control button (push button in toward dash). 
With #4 piston on eompression, turn engine over 
until flywheel mark 'IGN/5-4' (which ls 5° before 
top dead center mark 'UDC/5-4') lines up with 
indicator on housing, loosen advance arm clamp 
bolt, rotate distributor until stationary contacts 
(mounted di•rectly on breaker plate) begin to 
open, tighten clamp bolt, synchronize. 
Synchronization (Movable Contacts)-First Meth
od-Turn engine over 90° or ¼ revolution to fl.r
ing point for cylinder #1, stop with flywheel 
mark 'IGN/1-8' (which is 5° before top dead 
center mark 'UDC/1-8') in line with indicator on 
housing, loosen lock screws on movable sub-plate 
(carrying second set of contacts), turn oocentric 
adjusting screw until contacts begin to open, 
tighten locking screws. 
Synchronization - Second Method - Use special 
synchronizing tool, Delco-Remy Part #1838182, 
and follow directions in Equipment Section. 

Firing Order:-1-6-2-5-8-3-7-4 (see diagram). 
Spark Plugs:-Champion, Type C-45. 14 MM. Metric. 

Spark Plug Gaps--.025". Limits, .022-.025". 
STARTER:-Model 497. Armature No. 1843420. Six 

pole type, Bendix drive. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-36-40 c,unces each. 

PAGE 1279 

Performance Data 
Torque R.P.M. . Volts Amperes 

0 ft. lbs ........... 3000 .................... 5.0 .................... 70 
19 " ........ Lock .................... 3.0 .................... 500 

Starting Switch:-Startix a..utomatic starting con
trolled by ignition switch. See Equipment Section 

Mounting :-Flange mounted on left hand front face 
of flywheel housing. To remove, take out three 
flange mounting cap screws. 

GENERATOR: -Model 927-V (Std.). Armature No. 
1839078. Third brush regulation with thermostat 
control. Thermostat contacts open at 200°F., re
ducing generator output approximately 40%. 
Charging Rate Adjustment-Take off commutator 
cover band, loosen small round lock screw on 
commutator end plate, shift third brush by hand 
counter-clockwise to increase, or clockwise to de
crease charging rate. 

Performance Data 
Amperes Volts R.P.M. 

Cold .......... 20-22 .................... 8.5-8.7 .................... 1600 
Hot ............ 12-14 .................... 7.6-7.9 .................... 1800 
Rotation-Counter-clockwise at commutator end. 
Shunt Field Current-1.8-2.3 amperes at 6.0 volts. 
Brush Spring Tension-20-28 ounces each. 

Mounting:-Cradle mounted at left front of engine. 
Fan belt Double Vee Belt) drive. To remove, 
slack off belt, disconnect water pump drive coup
ling, loosen mounting clamp band. 
Belt Adjustment-To adjust, loosen clamp bolt on 
fan bracket, turn eecentric shaft spindle, tightep, 
clamp bolt. A<lditional adjustment secured by 
taking bracket off engine and moving bracket up 
until mounting bolts engage lower holes. Cor
rect adjustment secured when 10-lb. pull neces
sary to deflect belt 1" midway between pulleys. 

SPECIAL GENERATORS: - Model 929-A. Optional 
equipment on standard models. Standard equip
ment on Salon models. See Equipment Section. 

CUT-OUT RELAY:-Model 265-B (927-V Generator). 
Cuts in-6.75-7.5 volts, 450 R.P.M. or 7 M.P.H. 
Cuts out-0-2.5 ampere discharge. 
Relay Contact Gap-.015-.025". 
Air Gap-.012-.017". 

LIGHTING: - R.B.M. Lighting Switch. The lighting 
switch has 'Country Passing' position providing 
assymetric passing beam (upper beam left hand 
headlight, lower beam right hand headlight). 

Bulb Specifications 
Lamp Candlepower Mazda No. 

Headlights .......................... 32-32 ........................ 1000 
Auxiliary Headlights, Tail 6 ........................ 81 
Stop and Backing.............. 21 ........................ 1129 
D01ne .................................... 15 ........................ 87 
Instrument, Lock .............. 3 ........................ 63 

CURRENT LIMIT RELAY:-Model 410-F. Vibrating 
circuit breaker. Starts to operate with load of 
25-30 amperes, limiting load to 2-15 amperes. 
Contact Gap-.012-.030". 
Air Gap-.015-.025" (contacts closed). 

HORNS:-Klaxon, Model K-26G. Type 1775 (low 
note), 1776 (high note). Matched set, blended 
tone, vibrator type, operated by horn relay. 

Horn Relay:-Model 266-T. Relay requires .25 am
peres to close contacts. Current draw, .8 amperes. 
Relay Contact Gap-.015-.025". 
Air Gap-.012-.017" (contacts closed). 
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SERIAU NUMBER:-First number (1240A, 138"WB.), 3,110,001, (1240A, 144"WB.), 
3,530,001. (1248A, 147"WB.), 3,560,001. On plate on right hand frame mem-
ber behind right front spring rear shackle. 

ENGINE NUMBER:-Stamped on left side of engine below cylinder head at 
center. 

ENGINE:-Twelve cylinder, 80° V, 'L' head type. Cylinders ,cast enbloc for ea<:h 
bank. 
Dimensions-Bore, 3½". Stroke, 4". Displacement, 462 cu. ins. 
Horsepower-Rated, 58.8. Developed, 175 H.P. at 3800 R.P.M. 
Compression-Standard 6.0-1. No optional compression ratios. 

Pistons:-Bohn Aluminum, Bohnalite, Invar Strut type. Pistons furnished in 
,standard oversizes of ·.002", .004", .010", .020". 
Weight-No variation allowed in complete set. 
Removal-Piston and rod assembly removed from top of engine. 
Clearance-Top, .019-.026". Bottom, .001-.007" (across :bosses), .000-.005" (at 
right angles to 1bosses). 
Fitting New Pistons-New pistons should be snug on .0015" feeler and locked 
on .002" feeler. 

Piston Ring·s:-F1<mr .rings per piston, #1 and 2-compression rings, #3-oil 
scraper ring, #4-oil ,control ring. Lower ring groove drilled radially with 
oil drain holes. 

Side Clearance 
Ring Width End Gap Wall Thickness in Groove 

Comp. (#1 & 2) ....... 1235" ............. 015-.020" ................. 145" ................. 001-.002" 
Scraper ( #3) ........... 1235" ............. 015-.020" ................. 145" ................. 001-.002" 
Oil Cont. ( #4) ......... 186" ............. 028" ................. 145" ................. -001-.002" 

Piston Pin:-Diameter, .875". Length, 2.750". Pin floats in rod and piston and 
is held in place by two locking rings. Pin hole in upper end of connecting 
rod is bronze bushed. 
Pin Fit in Piston-Thumb push fit at 160°F. Clearance, .0004-.0006". 
Pin Fit in Rod-Bushing reamed to provide cleruran<:e of .0004-.0006". 

Connecting Rod:-Length, 9.936". Weight, 1/s oz. variation allowed in entire set. 
Big End Bearing-Centrifugally cast babbit-lined type. No shims. 
Clearance-.001-.002" (radial), .006-.009" (sideplay). 
Adjustment-None (no shims used). Bearings .010" and .020" undersize fur
nished for service. 

NOTE:-Oil spray holes are drilled in both sides of connecting rod lower 
bearing upper half. 

Crankshaft:-Seven main ,bearing type with integral counterweights. 
Journal Sizes-2.49" diameter (all bearings). 
Bearing Type-Removable steel-backed, babbitt-lined type. No shims. 
Clearance-.0015-.003" (radial). 
Adjustment-None (no shims used). 
End Thrust-Taken ,by #1 (front) main bearing. Endplay, .002-.004". Ad
justable by adding or removing shims. 

Camshaft:-Four .bearing type. Camshaft drive, non-adjustable chain. 
Bearing Type-Steel-backed, babbitt-lined type. 
Clearance-.002" (radial), .003-.009" (endplay). 
Chain-Whitney, Type CL-206-G. Width, 1½". Length, 53 links. Pitch, .500". 
Camshaft Setting-Sprockets are marked. Mesh chain with sprockets turned 
so that marks are adjacent ,and in line with a straightedge -across the shaft 
-centers. 

Valves- Head Diameter Stem Diameter Length Seat Angle Lift 
Intake ............ 1 21/32" ................... 3725" .................. 4¾" .................. 45° ................... 312" 
Exhaust ........ 1 9/16" ................... 3725" .................. 43/4" .................. 45° ................... 312" 
Stem-to-Guide Clearance-.002-.003" (all valves). 
Tappet Clearance-None in service. Hydraulic Valve Lifters used-see data 
on Valve Lifters under Valve Timing Check. 
Valve Springs-Install springs with small end up. Flat coil type. dampener 
assembled on outside of all springs at top. 

Spring Pressure Spring Length 
Valve Closed .............................. 60-64 lbs ............................................. 2 1/16" 
Valve Open ................................. 120-125 lbs ............................................. l¾" 
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•• Valve Timing 
Intake Valves Open-19° BTDC. Close-690 ALDC. 
Exhaust Valves Open-560 BLDC. Close-28° ATDC. 
To Check Valve Timing:-Remove #1 intake hy
dr3:ulic valve. lifter, pull out plunger, remove 
sprm~, wru.5h llf.ter assembly in gasoline to remove 
all 011, replace plunger, install lifter in •bracket. 
Check clearance between end of plunger and 
valve stem (valve closed-clearance will be about 
.070"). Insert sufficient feeler stock to take up all 
e~cept .004" clear,ance, turn engine over with #11 
piston on compression, stop when flywheel mark 
'IN.OP.#1/' lines up wi-th indicator on housing 
# ~ intake valve should begin to open at this 
pomt. .Remove fyeler stock, reassemble hydraulic 
valve lifter; as directed bel-ow. 
Hydraulic Valve Lifters:-See data on Model 8-40A 
for ~omplete description. Hydraulic valve lifters 
are mterchangea:ble ·between 8 and 12 cylinder 
models except for plunger cap or plug. Short caps 
are used on 12 cylinder models and a longer cap 
on 8 cylinder models. 
l.nstalling Hydraulic Valve Lifters: - Hydraulic 
~1fte.rs should always be installed without oil. Oil 
m lifter will retard escape of air and delay qui
eting of lifter when engine operated. Remove 
plunger from lifter body and wash out all oil 
with clean gasoline. Important-do not inter
change plungers, they are selective flt in lifter 
ho.die~. When lifters are installed (new or after 
grmding valves), check mechanical clearance 
with lifter dry (all oil removed from assembly). 
Clearance should be not less than .015". To check 
clearance, compress plunger spring by prying be
tween plung-er cap and valve stem use feeler 
to che.ck .cleara~ce between these poin'.ts. If clear
ance is msuffic1ent, remov,e lifter from -bracket 
pull plunger out, remove spring, grind off lowe~ 
en.d of. plunger to give correct clearance. Do not 
grmd mto check ball r-etaining pin. 

Lu~rication:-Full ~ressure type. Helical gear type 
011 pump located m crankcase. 
O~l Pressure-123 lbs. at 123 R.P.M. 
011. Pressure Relief Valve-Located at oil pump. 
AdJustable by adding or removing spacing wash
ers. 
Capacity and Oil-14 qts. (dry), 12 qts. (refill). 
Use SAE. #30 (summer or aibove 30°F.), #20-W 
(30° to 0°F.), #10-W (below 0°F.). 

CARBURETION :-(Fuel System). See Ca1,buretion 
Section for complete data on Carburetor, Auto
matic Choke, Fuel Pump, and Gasoline Gauge. 

Carburetor :-Stromberg, Model EX-3 (2 used) 1 
11/16" plain tube, downdraft type. One ca,rbu~e
tor used for each cylinder bank with connected 
throttles. 
Automatic Choke-Stromberg. 

Fuel Pump:-Stewart-Warner Type 407-BZ 
Gasoline Gau~e:-K-S Telegauge, hydrostatic type. 

IGNITION:-Coil Model 537-E (2 used). Coils mount
ed on engine side of dash. 
Ignition Current-½-1½ amperes (running), 4 
amperes (stopped) each. 
Ignition Switch-Oakes Hershey Type co-inciden
tal ignition switch and steering post lock 

Distributor Model 4105. Double breaker, 6 lobe cam, 
semi-automatic type. Contacts open alternately 
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at 20° and 40° intervals corresponding to 40° 
and 80° (unequal firing interval caused by 80° 
included angle between cylinder banks). Con
tacts must be synchronized (see Timing). 
Breaker Gap-Set gap at .018". Limits, .018-.024". 
Breaker Arm Spring Tension-17-21 ounces. 
Cam Angles (Distributor Degrees) -Closed 36°. 
Open 24°. Each set operates independently. 
Manual Advance-33° (engine-maximum). Re
tard only. Spark is retarded by pulling out button 
on instrument panel. 

Automatic Advance 
Distr1,butJor Engine 

Degrees R.P.M. Degrees R.P.M. 
Start ........................ 400 2........................ 800 
7 ........................ 1400 14 ........................ 2800 

IGNITION TIMING :-Flywheel Degs. Piston Position 
All engines ................ 5° BTDC. . ............ 0092" BTDC. 
Timing (Stationary Contacts) :-Take off cover 
plate over inspection hole in flywheel housing, 
disconnect and tape wire on 'IGN' terminal of 
Startix to avoid automatic cranking (if ignition 
turned on or timing light used to check contact 
opening), advance manual spark .control (push 
button in toward dash}. With #1 piston on com
pression, turn engine over until flywheel ma,rk 
'IGN.#1/' (which is 5° before top dead center 
mark 'UDC/No.l') lines up with indicator on 
:housing, take off distributor cap and rotor, loosen 
locking screw in center of breaker cam, carefully 
locate cam so that stationary contacts (mounted 
directly on breaker plate) are beginning .to open, 
tighten locking screw, check rotor position and 
spark plug connections. Then synchronize. 
Synchronization (Movable Contacts}-First Meth
od :-T~rn engil:~e over .4P0 or approximately 1/9 
revolution to firmg position for piston #4 ( #2-
right hand bank), stop when flywheel mark 
'IGN.#4/' (which is 5° before top dead center 
mark 'UDC/No.4'} lines up with indicator on 
housi!lg, loosen lock screws on movable sub-plate 
carrymg second set of contacts, turn eccentric 
adjusting screw until contacts begin to open 
tighten locking screws. ' 
Synchronization - Second Method: - Synchronize 
with synchronizing tool or rotary •Spark gap shift 
sub-plate until movable contacts open exactly 
20° after first or fixed -set. Fixed contacts should 
open 40° after this point. Firing intervals are 
. 2p-40-20 (distributor degrees). 

F1~m.g Order:-1-4-9-8-5-2-11-10-3-6-7-12 with cyl
inders numbered as shown on diagram (right 
1bank-2, 4, 6, 8, 10, 12; left bank-1, 3, 5, 7. 9, 11). 

Spark Plugs:-Champion, Type JN-5. 14 MM:. Metric. 
Spark Plug Gaps--.025". Limits, .022-.025". 

BATTERY:-Willard, Type WH-5-19, 6 volt 19 plate 
153 A.H. capacity (20 hr. rate). ' ' 
Starting Capacity-180 amperes for 20 minutes. 
Grounded Terminal-Positive (+) terminal 
Location-On left hand side under front flo·or. 

STARTER:-Model 498. Armature No. 1843420. Six 
pole type. Bendix drive. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-36-40 ounces each. 

Performance Data 
Torque R.P.M. Volts Amperes 

O ft. lbs ........... 3000 .................... 5.0.................... 70 
19 " ........ Lock .................... 3.0 .................... 600 

PACE 1281 

Starting Switch:-Startix automatic starting con
trolled by ignition switch. See Equipment Section. 

Mounting:-Flange mounted on right hand front 
face of flywheel housing. To remove, take out 3 
flange mounting cap screws. 

GENERATOR: - Model 927-V (Std.). Armature No. 
1839078. Third brush regulation with thermostat 
control. Thermostat contacts open at 200°F., re
ducing generator output approximately 40%. 
Charging Rate Adjustment-Take off commutator 
cover band, loosen small round lock screw on 
commutator end plate, shift third brush by hand 
counter-clockwise to increase, or clockwise to de
crease charging rate. 

Performance Data 
Amperes Volts R.P.M. 

Gold .......... 20-22 .................... 8.5-8.7 .................... 1600 
Hot ............ 12-14 .................... 7.6-/7.9 .................... 1800 
Rotation-Counter-clockwise at commutator end. 
Shunt Field Current-1.8-2.3 amperes at 6.0 volts. 
Brush Spring Tension-20-28 ounces each. 

Mounting:-Cradle mounted at left front of engine. 
Fan belt Double Vee Belt) drive. To remove, 
slack off belt, disconnect water pump drive coup
ling, loosen mounting damp band. 
Belt Adjustment-To adjust, loosen clamp bolt on • 
fan bracket, turn eccentric shaft spindle, tighten 
clamp :bolt. Additional adjustment secured by 
taking bracket off ,engine and moving bracket up 
until mounting bolts engage lower holes. Cor
r.ect adjustment secured when 10-lb. pull neces
sary to deflect belt l" at .center (midway between 
pulleys). 

SPECIAL GENERATORS:-Model 929-A. See Equip
ment Section for complete data when this gener
ator installed as special equipment. 

CUT-OUT RELAY:-Model 265-B (927-V Generator). 
Cuts in-6.75-7.5 volts, 450 R.P.M. or 7 M.P.H. 
(cold), 9 M.P.H. (hot). 
Cuts out-0-2.5 ampere discharge. 
Relay Contact Gap-.015-.025". 
Air Gap-.012-.017". 

LIGH1:'ING :-R.B.M. Lighting Switch. The lighting 
switch has 'Country Passing' positi-on providing 
assymetric passing beam (upper beam left hand 
headlight, lower beam right hand headlight). 

Bulb Specifications 
Lamp Candlepower Mazda No . 

Headllghts ··························32-32 ........................ 1000 
Auxiliary Headlights, Tail 6 ........................ 81 
Stop and Backing.............. 21 ........................ 1129 
Dome .................................... 15 ........................ 87 
Instrument, Lock .............. 3 ........................ 63 

CUR~EN'.[' LIMIT RELAY:-Model 410-F. Vibrating 
circuit breaker. Starts to operate with load of 
25-30 amperes, limiting load .to 2-15 amperes. 
Contact Gap-.012-.030". 
Air Gap-.015-.025" (contacts closed). 
Spring Tension-5 ozs. minimum at brass button. 

HORNS :-Klaxon, Model K-26G, Type 1775 (low note) 
1776 (high note). Matched set, blended tone, v.i~ 
brator type. Operated by horn relay. 

Horn Relay :-Model 266-T. Relay requiires .25 am
peres to dose contacts. Current draw, .8 amperes. 
Relay Contact Gap-.015-.025". 
Air Gap-.012-.017" (oontacw closed). 
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SERIAL NUMBER:-First number, 1,859,001. Located on right front door hinge 
pillar post. 

ENGINE NUMBER:-Stamped on boss on left side of cylinder block between 
#1 and #2 cylinders. 

ENGINE:-Six cylinder, 'L' head type. Engine mounting, Floating Power. 
Dimensions:-Bore, 3¼". Stroke, 43/4"'. Displacement, 201.3 cu. ins. 
Horsepower:-Rated, 23.44. Developed, 77 H.P. at 3600 R.P.M. (Std. 5.S head), 

or 82 H.P. at 3600 R.P.M. (optional 6.5 aluminum head). 
Compression-Std. Cast-iron head-5.8-1. Optional high compression alum
inum head-6.5-1. 

NOTE:-Standard 5.8-1 head is ca-st-iron. The special 6.5-1 head 1s alum
inum alloy. Special cylinder head gaskets, studs, and special length spark 
plugs (7/16" thread length) are used with the aluminum head. Aluminum 
heads must always be tightened cold. 

Pistons:-Aluminum alloy 'T' slot type. Pistons are 'cam' ground Mth great
est clearance at ends of ui'S'ton pin. Speci<al equipment necessary to finish 
pistons and cylinders should be reconditioned ,to standard oversize. Pistons 
furnished in standard oversizes of .003", .005", .010", .015", .020", .023u, .025", 
.030", .040", .050", .060". Reconditioned cylinders must not be out-of-round 
or tapered more than .0005". All cylinders should be finished to same size 
to maintain balance. 
Cl<>ar:u1c1>-.022" (head), .001" (at •bottom of piston skirt). 
Weight-Maximum allowable weight variation, ¼ oz. 
Removal-Piston and rod assembly removed from top of engine. 
Installing New Pistons-Install pi.ston-s with slot to left {opposite side from 
camshaft and valves). 

Piston Rings:-Four rings _per piston, #1 and #2-compressfon rings, #3-
undercut oil wiper ring, #4---,,special oil control ring. Lower ring grooves are 
drilled radially w1th oil drain holes. 

Ring Width End Gap Side Clearance in Groove 
Comp. (1 and 2) .................. 1/4" ........... 007-.015" ..... , ................... 003" maximum 
Comp. (3-Undercut) ........ 1/s" ........... 007-.015" ......................... 003" maximum 
Oil Cont. (4) .................... 5/32" ........... 007-.015" ..... - .................. 003" maximum 

Piston Pin :-Diameter, 55/64"'. Pins float in piston and rod (retaining rings 
used). When installing pins, pistons can be heated in boiling water which 
will allow pin to be installed and centered easily. 
Pin Fit in Piston-Tight thumb push fit with piston -a•t 120°F. 
Pin Fit in Rod-Light thumb push fit at room temperature (70°F.). 

NOTE:-Pin hole in upper end of ·connecting rod is bronze bushed. 
Connecting Rod:-We1'ght vari<ation allowance, ¼ oz. 

Big End Bearing-Removable steel-backed babbitt lined type. No shims. 
Clearance-.001-.00275" (radial), .003-.009" (sideplay). 
Adjustment-No shims used. Replace removable bearings when clearance 
exceeds maximum. Install new bearings with small boss on bearing regls
terHHr with machined groove in connecting rod. 

NOTE:-Lower bearings are offset. Install rods with offset (widest half 
of bearing) toward rear of engine (Cvlinders #1, #3, #5), or toward front 
of engine (Cylinders #2, #4, #6). Oil hole in upper half of bearing must 
be toward camshaft side of engine on all rods. 

Crankshaft:-Four main bearing type with integral counterweighoo. 
Journal Sizes-2¼" diameter (all bearings). 
Bearing Type-Steel-backed, babbit lined type. No shims used. 
Clearance-.001-.002" (radial), .003-.007" (endplay), 
Adjustment-No shims used. Replace bearings. Do not file bearing caps. 
End Thrust-Taken by rear { #4) main bearing. 

Camshaft:-Four bearing type. Camshaft drivP non-adjustable chain. 
Chain-Width, l". Length, 48 links. Pitch, .500". 
Camshaft Setting-Sprockets are marked. Mesh chain with sprockets turned 
so that marks are adjacent and in line with straightedge across the 
shaft centers. 

Valves:- Head Diameter Stem Diameter Seat Angle Lift 
Intake .............. 1 15/32" ....................... 340-.341" ...................... 45° ...................... 5/16" 
Exhaust .......... 1 15/32" ....................... 340-.341" ...................... 45° ...................... 5/16" 
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Stem - to - Guide Clearance - .001-.003" (intake), 
.003-.005" (exhaust). 
Guide Inside Diameter (new)-.342-.343" (intake), 
. 344-.345" (exhaust). 
Tappet Clearance-.005" (intake-hot), .007" (ex
haust-hot). 
Valve Springs- Pressure Length 
Valve Closed ................ 34-38 lbs ............................... 1¾" 
Valve Open .................. 77-85 lbs. (do not compress 
springs to less than 1 7/16"). 

NOTE:-Special valve seat inserts a.re used for 
exhaust valves. The .seat inserts cannot be recut 
and must be reground. 

Valve Timing 
Intake Valves-open 6° ATDC. Close 450 ALDC. 
Exhaust ValveS-Open 42° BLDC. Close go ATDC. 
~o Check Valve Timing-Set tappet clearance #6 
intake valve at .011 ". Ui::P. ree:nlar tin1ine: e:aue:e. 
This valve should open with piston .015" past top 
dead center. Reset tappet clearance at .005" (hot). 

Lubrication.:-Pressure type. Oil ;,ump located at 
right of crankcase on lower end of inclined ac
c-essorv drive shaft. 
Oil Pressure-30-60 lbs. at normal driving speeds. 
Oil Pressure Relief Valve-Operates at 45-55 lbs. 
Located under plug on left hand side of crank
c~. Adjustable by replaclrig spring. Standard 
sprmgs unpamtea. Heavy sprmg (to increase oil 
pressure) painted green. Lighter spring (to de
crease oil pressure) painted rPd. 
Capacity and Oil-5 qts. Use SAE. #30 (summer), 
#2'J-W or 10-W (winter). 

CARBURETION: - (Fuel System). See Carburetion 
Section for complete data on Carburetor Fuel 
Pump, Gasoline Gauge, and Automatic 'choke 
(special equipment). 

Carburetor:-Carter, Model C6Bl, 1¼" plain tube, 
downdraft type. 
Automatic Choke-Sisson (special equipment). 

Fuel Pump :-A.C., Type B, on right hand side of 
crankcase. . 

Gasoline Gauge :-Motometer, Electric type, 
IGNITION:-Coil Model 540-A. Ignition switch is part 

of coil assembly (connected to coil by armored 
cable). 

Distributor Models 622-H, 622-U. Single breaker 6-
lo'li>e cam, full automatic advance type. ' 
Breaker Gap-Set gap at .020". Limits, .018-.924". 
Breaker Arm Spring Tension-19-23 ounces. 
Cam Angles (Distributor Degrees) -Closed 36 o. 
Open 24ei. 
Automatic Advance- Model 622-H 
Degrees Distributor R.P.M. 
Start ............................................. -- .. ---·· 400 

8.75 ................................... ________ 1100 
9 ................................ ,___ ---- ....... ._ .... 1200 

Degrees Engine R.P.M. 
2 ................ ·-·-----··-···-···-····-····-· 800 

17.5 ·····-············ .. ··········-·---- 2200 18 ---------'·•·-·- ...... , .. ·-·-···-·2400 

Model 622-U 
Degrees Distributor R.P.M. 
Start ............................................................................ 400 
10 ··············································································1200 

Degrees Engine R.P.M. 

2 ················································---············· 800 
20 ························································-·················2400 
Mounting-On left hand side of crankcase. Held 
in place by hold-down screw in advance arm. 

IGNITION TIMING:- Flywheel DP.e:s. Pistnn PMi+.i.nn 
Stan<lard (cast-Iron) head go BTDC ...... 0342" BTDC. 
High Cornn. (H.C. Al. Head). 6° BTDC .. 0152" BTDC. 
Timing (Using Timing Light)-Connect timing 
light between distributor terminal and live ter
.minal of generator relay. Turn engine over until 
No. 1 piston is on compression, stop when 'D/C' 
mark on flywheel registers with ignition (upper) 
,pointer in inspection hole on left front face of 
flywheel housing, loosen advance arm clamp bolt, 
rotate distributor until timing light goes out, 
tighten clamp bolt, see that rotor is opposite No. 
1 segment in distributor cap, check spark plug 
cable connections (see diagram). 
High Comp. (Aluminum Head)-Ignition pointer 
correctly set for all cars with high compression 
aluminum heads when installed at factory. 
Timing (using Gauge)-All cars can be timed 
using a Motor Gauge installed in timing plug 
hole over No. 6 piston. 

Firing Order:-1-5-3-6-2-4 (see diagram). 
Spark Plugs:-A.C., Type S-9 (Std. cast-Iron head), 

Type SL-9 (aluminum head). 14 MM. Metric type. 
Type SL-9 plugs have a longer (7/16") thread 
length. 

Spark Plug GaP-.025" (all engines). 
BATTERY:-Willard, Type WS-1-J.~, 6 volt, 13 plate, 

86 A.H. capacity (5 ampere rate). 
Starting Capacity-105 amperes for 20 minutes. 
Gnmnded Terminal-Positive (+) terminal. 
Location-Under left front seat. 

STARTER:-Model 734-H. Armature No. 823881. 
Rotation-Counter-clockwise (commutator end). 
Brush Spring Tension-24-28 ounces each. 

Performance Data 
Torque R.P.M. Volts Amperes 
0 ft. lb.s ......... -5000 ....... - ........... !;.0 .................... 65 

12 " ........ Lock. ..... ·-···········3.63 .................... 475 
Starting Switch :-Manual pinion shift connected to 

starting switch lever. Switch mounted on starter 
field trame. Shirt pedal and accelerator linJ:tage 
interconnected so that thr.ottle is opened ¼-1'3 
when starting pedal is depressed to start engine. 
See Equipment Section 'Starter Controls' for ad
justment. 

Mounting:-Flange mounted on left hand front 
face of .flywheel housing. 

GENERATOR:-Model 937-G. Armature No. 817221. 
Third brush control type. Third brush setting 
should be adjusted by using test ammeter or by 
'commutator bar' method (see below) . 
Charging Rate Adjustment (Ammeter)-Use test 
ammeter to check generator output. With gener
ator at room temperature, remove commutator 
cover band, loosen small round lock screw on 
commutator end plate, shift third brush by hand 
,counter-clockwise to increase, or clockwise to 
decrease, charging rate until output is 17 am
,peres at 8.2 volts. Tighten lock screw. 
Commutator Bar Method-Remove generator from 
car, mount so that commutator can be seen, 
•loosen lock screw on commutator end plate, shift 
third brush by hand so that there are exactly 
23/4 commutator bars exposed between third brush 
and nearest main brush, tighten lock screw. This 
setting provides maximum safe output and must 
not be exceeded. 
Standard Setting-17 amperes (cold), 8.2 volts. 

Performance Data 
Amperes Volts R.P.M. 

Cold- ............ 15-17 ................ 7.95-8.15 ................ 1900 
Hot- ............ 10-13 ................ 7.45-7.75 ................ 2100 
Rotation-Counter-clockwise at commutator end. 
Shunt Field Cunent--3.5-4.5 amperes at 6.0 volts. 
Brush Spring Tension-14-18 ounces each. 
Mounting-Pivot mounting at left front of en
gine. Driven by fan belt. To remove, take out 
two hinge bolts and one clamp bolt. 
Belt Adjustment-Loosen hinge bolts and clamp 
bolt. Use spring scale to pull generator horizon
tally away from engine until belt tension (scale 
ireading) is 45-50 lbs., tighten clamp bolt and 
pivot bolts before slacking off scale tension. 

RELAY CUT-OUT:-Model 265-G. Mounted on gen
erator field frame. 

Cuts in Relay Cuts out 
6.5-7.3 volts 0-3 amperes discharge. 
Relay Contact GaP-.015-.025". 
Relay Air Gap-.012-.017" (.contacts closed). 

LIGHTING :-Clum Switch, Model 13786. Switch is 
mounted on instrument panel. 

Bulb Sizes 
Position Candlepower Mazda No. 

Headlights ·····-··················21-21 ........................... -.1110 
Parking and Instrument 3 ···························-· 63 
Stop and Tail .................. 21-2 .............................. 1158 
Dome .....•..•........•..............•• 15 ···············-···········- 87 

FUSES :-20 ampere capacity lighting fuse on back 
of ammeter. 

HORNS :-Klaxon, Model K-31 or K-26M (matched 
set blended tone). Vibrator type. Current draw, 
4.0-6.5 amperes at 6.0 volts (K-31), 3.0-6.5 am
peres at 6.0 volts (K-26 high note), 6.0-8.5 am
.peres a.t 6.0 volts (K-26 low note). 
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PLYMOUTH 

DE LUXE SIX, MODEL PE (1934) 
DELCO-REMY ELECTRICAL SYSTEM 

SERIAL NUMBER:-First number, 2,188,001. Located on right front door hinge 
pillar post. 

ENGINE NUMBER:-Stamped on ,boss on le:tt side of cylinder block between 
#1 and #2 cylinder&. 

ENGINE :-Six cylinder, 'L' head type. Engine mounting, Floating Power. 
Dimensions:-Bore, 3¼". Stroke, 4¾". Displa;cement, 201.3 cu. ins. 
Horsepower:-Rated, 23.44. Developed, 77 H.P. at 3600 R.P.M. (Std. 5.8 head), 

or 82 H.P. at 3600 R.P.M. (optional 6.5 aluminum ihead). 
Compression-Std. Cast-iron head-5.8-1. Optional high compression alum
inum head-6.5-1. 

NOTE:-Standard 5.8-1 head is caist-iron. The special 6.5-1 ihead i$ alum
inum alloy. Special cylinder head gaskets, studs, and! special length spark 
plugs (7/16" •threa;d length) are used with the ailuminum head. Aluminum 
heads must always be tightened oold. • 

Pistons:-Aluminum alloy 'T' slot type. Pistons are 'cam' ground with great
est clearance at ends of piston pin. Special equipment necessary to finish 
pistons and cylinders should be reconditioned to standa,rd oversize. Pistons 
furnished in standard oversizes of .003", .005", .010",- .015", .020", .023", .025", 
.030", .040", .050", .060". Reconditioned cylinders must not be out-of-round 
or tapered more than .0005". All cylinders should be finished to same size 
to maintain balance. • 
Clearance-.022" (head), .0015" (at bottom of piston skirt). 
Weight-Maximum allowab1'e weight varJation, ¼ oz. 
Removal-Piston and rod assembly removed f,rom top of engine. 
Installing New Pistons-Install pistons with slot to left (opposite side from 
camshaft and valves). 

Piston Rings:-Four rings .Per pi:ston, #1 and #~ompression rings, #3-
undercut oil wiper ring, #4-special oil control ring. Lower ring grooves are 
drilled radially wtth oil drain holes. 

Ring . Width End Gap Side Cleamnce in Groove 
Comp. (1 and 2) .................. 1/s" ............. 0U7-.01:i·' ....................... 003" maximum 
Comp. (3-Unde11cut) ........ 1/8" ............ 007-.015" ....................... 003" maximum 
Oil Cont. (4) .................... 5/32" ............ 007-.015" ....................... 003" maximum 

Piston Pin:-Diamet;er, 55/64". Pins float in piston and rod (retaining rings 
used). When installing pins, pistons can be heated:-•-in boiling water which 
will allow pin to be installed and {!entered easily. 
Pin Fit in Piston-Tight thumb push fit with piston at 120°F. 
Pin Fit in Rod-Light thumb push fit at room :temperature (70°F.). 

NOTE:-Pin hole in upper end of connecting rod is bronze bushed. 
Connecting Rod:-Weight variation allowance, ¼ oz. 

Big End Bearing-Removable steel-backed babbitt lined -type. No shims. 
Clearance-.001-.00275" (radial), .003-.009" (sid-eplay). 
Adjustment-No shims used. Repla,ce removable bearings when clearance 
exceeds maximum. Install new bearings with small boss on bearing regis
tering with machined groove in connecting r.od. 

NOTE:-Lower bearings are offset. Install rods with offset (widest half 
of bearing) toward rear of engine (Cylinders #1, #3, #5), or toward front 
of engine (Cylinders #2, #4, #6). Oil hole in upper half of bearing must 
be toward camshaft side of engine on all rods. 

Crankshaft:-Four main bearing type with integr.al counterweights. 
Journal Sizes-2¼" diameter (all bearings). 
Bearing Type-Steel-backed, babbit lined type. No shims used. 
Clearance-.001-.002" (radiial), .003-.007" (endplay). 
Adjustment-No shims used. Replace bearings. Do not file bearing caps. 
End Thrust-Taken by rear ( #4) main bearing. 

Camshaft:-Four bearing type. Camshaft drive, non-adjustable chain. 
Chain-Width, 1". Length, 48 links. Pitch, .500". 
Camshaft Setting-Sprockets are marked. Mesh chain with sprockets turned 
so ,,naG marKs are actJacent and in line with stra1gnteage across the 
shaft ,centers. 

Valves:- Head Diameter Stem. Diameter Seat Angle Lift 
Intake .............. 1 15/32" ....................... 340-.341" ...................... 45° ...................... 5/16" 
Exhaust .......... 1 15/32" ....................... 340-.34111 
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Stem - to - Guide Clearance - .001-.003" (intake), 
. 003-.005" (exhaust). 
Guide Inside Diameter (new)-.342-.343" (intake), 
.344-.345" (exhaust). 
Tappet Clearance-.005" (intake-hot), .007" (ex
haust-hot). 
Valve Springs- Pressure Length 
Valve Closed ................ 34-38 lbs ............................... 1 ¾" 
Valve Open ·······-·········77-85 lbs. (do not compress 
springs to less than 1 7/16"). 

NOTE:-Special valve seat inserts -a.re used for 
exhaust valves. 'Dhe seat inser-ts cannot be recut 
and must be reground. 

Valve Timing 
Intake Valves-open 6° ATDC. Close 46° ALDC. 
Exhaust Valves-open 42° BLDC. Close 8° ATDC. 
'!o Check Valve Timing-Set tappet clearance #6 
mtake valve at .011". Use reguia.r timing gau~e. 
This valve ·should open with piston .015" past top 
dead center. Reset tappet clearance at .005" (hot). 

Lu~rication:-Pressure type. Oil pump located at 
right of crankcase on lower end of inclined ac
cessory drive shaft. 
Oil Pressure-30-60 lbs. at normal driving speeds. 
Oil Pressure Relief Valve-Operates at 45-55 lbs. 
Located under plug on left hand side of crank
intake valve at .011". Use regular timing gauge. 
case. Adjustable ,by replacing spring. Standard 
springs unpainted. Heavy spring (to increase oil 
pressure) painted green. Lighter spring (to de
crease oil pressure) painted red. 
Capacity and Oil-5 qts. Use SAE. #30 (summer), 
#'L.0-W or 10-W (winter). 

CARBURETION: - (Fuel System). See Carburetion 
Section for complete data on carburetor, Fuel 
Pump, Gasoline Gauge, and Autom-a:tic Choke 
(special equipment). 

Carburetor:-Carter, Model C6Bl, 1¼" plain tube, 
downdraft type. 
Automatic Choke-Sisson (special equipment). 

Fuel Pump :-A.C., Type B, on right hand side of 
crankcase. 

Gasoline Gauge :-Motometer, Electric type. 
IGNITION:-Coil Model 540-A. Ignition switch part 

of coil assembly (connected by armored cable). 
Distributor Model 644-K:-Single breaker, 6-lobe 

cam, full automatic advance type. 
Breaker Gap-Set gap at .020". Limits, .018-24". 
Breaker Arm Spring Tension-19-23 ounces. 
Cam Angles (Distributor Degrees) -Closed 36°. 
Open 24°. 

Automatic Advance Data 
Distributor Degrees Distributor R.P.M. 

Start ................................................................ 250 
7.5 .................................................................... 400 
16 .................................................................. 1200 

Engine Degrees Engine R.P.M. 
4 ................................................... ......... 500 

15 .................................................................. 800 
32 .................................................................. 2400 

Mounting-On left hand side of crankcase .. To 
t"emove, take out hold-down screw in advance 
arm. 

PLYMOUTH 
DE LUXE SIX, MODEL PE (1934) 

DELCO-REMY ELECTRICAL SYSTEM 

IGNITION TIMING:- Flywheel Degs. Piston Position 
Standard (east-iron head) 3° ATDC .. 0038" ATDC • 
High Comp. (H.C. Al. Head) 6° ATDC .. 0152" ~T~C. 
Timing (using Timing Light)-Connect. tmung 
light between distributor terminal :a,nd live tei:
minal on generator relay. Turn engme over until 
# 1 piston is on compression, stop with piston 
slightly past top dead center when 3° mark (cast
iron head) or 6° mark (aluminum head) on 
orankshaft impulse neutralizer (at front of en
gine) is directly under pointer on chain case 
cover. Loosen hold-down screw in advance plate, 
center pointer on scale, tighten hold-down screw, 
loosen clamp bolt in advance arm, rotate distrib
utor· until timing light just goes out, tighten 
claimp bolt, see that rotor is opposite #1 segment 
·in distributor cap, check spark plug connections 
(see diagraJID) . 
Timing (using Gauge)-All cairs can be timed 
using a Motor Gauge installed in .timing plug 
hole over #6 piston. 

Firing Order :-1-5-3-6-2-4 (see diagram). 
Spark Plugs:-A.C., Type S-9 (Std. cast-iron head), 

Type SL-9 (aluminum head. 14 MM. Metr-ic type. 
Type SL-9 plugs have a longer (7/16") ·thread 
length. 
Spark Plug Gap-.025" (all engines). 

BATTERY:-Willard, Type WS-1-13, 6 volt, 13 plate, 
86 A.H. oapacity (5 ampere rate). 
Starting Cavacity-105 amperes for 20 minutes. 
Grounded Terminal-Positive ( +) terminal. 
Location-Under left hand f,ront seat. 

STARTER:-Model 734-H. Armature No. 823881. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-24-28 ounces each. 

Performance· Data 
Torque R.P.M. Volts Amperes 
0 ft. lbs. . ............. 5000 .................... 5.0 .................... 65 

12 " ............ Lock .................... 3.63 .................... 475 
Starting Switch :-MaI11ual .pinion ohif.t connected to 

starting switch lever. Switch mounted on starter 
field frame. Shift pedal and accelerator linKage 
interconnected so that throttle is opened ¼-1/3 
when pedal is depressed to start engine. See 
Equipment Section Starter Controls for adjust
ment. 

Mounting:-Flange mounted on left hand f.ront face 
of flywheel housing. To remove, -take out flange 
mounting screws. 

GENERATOR:-Model No. 937-P. Armature No. 1234. 
Third brush current control with external voltage 
r,egulator (regulator combined with relay cut-out 
in case on generator field frame). Third brush 
setting should be adjusted by using test -ammeter 
or by 'Commutator Ba.r' method. 
Charging Rate Adjustment (Ammeter)-Use test 
ammeter to check generator output. Connect 
jumper wire from 'F' generator terminal to 
ground (this is important as voltage regulator 
must be shorted out while adjustment is being 
made). With generator at room temperature, re
move commutator cover band, loosen small round 
lock screw on commutator end plate, shift third 
brush by hand, counter-clockwise to increase, or 
clockwise to decrease cha.rging rate until output 
kl 21 amperes at 8.6 volts, tighten lock screw, 
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remove jumper from voltage regulator. See Equip
ment Section for compelte data on Voltage Reg
ulator. 
Commutator Bar Method-Remove generator from 
ear, mount so that commutator can be seen, 
•loosen lock sorew on commutator end ,plate, shifit 
,third brush by hand so there are exactly 2½ 
commutator bars exposed between edge of third 
brush and nearest main brush, tighten lock screw. 
This setting provides maximum safe output and 
must not be e~ceeded. 

Performance Data 
Amperes Volts R.P.M. 

Cold- .......... 19-22 .................. 8.3-8.7 .................. 2400 
Hot- ............ 12-15 .................. 7.6-8.0 .................. 2600 
Rotation-Counter-clockwise at c-ommuttor end. 
Shunt Field Current-3.5-4.5 amperes -a:t 6.0 volts. 
Brush Spring Tension - 22-26 ounces (main 
brushes), 16-20 ounces {third brush). 
Field Fuse-6 ampere capacity (in regulator case). 

Mounting:-Pivot mounting at left front of engine. 
Driven by fan belt. To remove, take out twp 
hinge bolts and one clamp bolt. 

Belt Adjustment :-Loosen pivot ,bolts and clamp 
bolt, use spring scale to pull generator horizon
.tally ,away from engine until belt tension (scale 
reading) is 45-50 lbs., ti.g,hten clamp bolt and 
,pivot bolts before slacking off scale. 

RELAY REGULATOR (CONTROL UNIT) :-Model 5540. 
Control unit consists of ,relay cut-out and voltage 
regulator in case on ,generator field frame. See 
Equipment' Section for complete data on Voltage 
Regulator. 

Relay Cut-out 
Cuts in-6.6-6.8 volts. 
Cuts out-3 amperes discharge (max.). 
Relay Contact Gap-.015-.025". 
Air Gap-.012-.017" (contacts closed). 

Voltage Regulator 
Contacts Close-7.2 volts. Contacts Open-8.3 volts. 
Regulator Contact Gap-.008-.013". 
Air Gap:-.038" (between armature and core
armature down against lower stop). 
.028" (arma.ture travel-between armature and 
lower stop). 

LIGHTING :-Clum Switch. M'lclel 13786. Delco.;Rem:v 
Foot Control Switch, Model 465-Z. Foot control 
Gwitch on toeboard used to control driving and 
passing light (upper and lower beams). 

Bulb Sizes 
Position Candlepcwer Mazda No. 

Headlights .......................... 32-21 .......................... Alll6 
Parking, Instrument ...... 3 .......................... 63 
Stop and Tail .................... 21-2 .......................... 1158 
Dome .................................... 15 .......................... 87 

r'USES :-Lighting-20 ampere capacity on back of 
ammeter. 
Gene.rator Field-6 ampere capacity (under reg
ulator cover on -generator. 

HORNS:-Klaxon, Model K-31 or K-26M (matched 
set blended tone). Vibrator type. Current draw, 
4.0-6.5 amperes at 6.0 volts (K-31), 5.0-6.5 am
peres at 6.0 volts (K-26 high note), 6.0-8.5 a.m
rperes rut 6.0 volts (K-26 low note). 
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PONTIAC 

MODEL 603, EIGHT CYLINDER (1934) 
DELCO-REMY ELECTRICAL SYSTEM 

SERIAL NUMBER:-F.irst number, 838,501. On left hand frame side r-ail under 
left front fender. . 

ENGINE NUMBER:-First number, 987,401. On :top lef,t hand corner cylinder 
block. 

ENGINE:-Elght cylinder 'In Line', 'L' head type. 
Dimensions-Bore, 3 3/16". Stroke, 3½". Displacement, 223.4 cu. ins. 
Horsepower-Rated, 32.52. Developed, 84 H.P. at 3600 R.P.M. 
Compression--Standard 6.2-1. No optional compression ratios. 

Pistons:-Electro-plated cast-iron. Pistons are tin-plated after being finished 
and cannot be ground. Cylinders must be reconditioned to standard over
size. Oversize pistons (up .to .030") are held to standard weight and can be 
installed in one or more cylinders without destroying balance of engine. 
Weight-Pistons held to 1/8 oz. weight variation in manufacturing. 
Removal-Pistons and r-Od assembly •removed kom top of engine. 
Clearance-(Skirt), .0015-.002" (see Fitting New Pistons). 
Fitting New Pistons-Check clearance with feeler stock ½" wide. Piston 
should pass thr,ough cylinder with .0015" feeler and hold on .002" feeler. The 
.002" feeler should require 10-20 lb. pull to withdraw feeler from between 
piston and cylinder wall. Pistons should not .be out-of-round more .than 
.0005". 

Piston Rings:-Four rings per piston, 3 compression rings above piston pin, 
1 oil control ring below piston pin. Oil ring groove is drilled radially with 
ten 1/s" oil drain holes. 

Side Clearance 
Ring Width End Gap in Groove Groove Depth 

Comp. (all) .............. 1/s" ................. 007-.017" ................. 0010-.0025" ................. 148" 
Oil Cont ................... 3/16" ............... 007-.017" ................. 0010-.0025" ................. 148" 

Piston Pin :-Diameter, 15/16". Pin is locked in piston and oscillates in bronze 
bushing in connecting rod. Free end of piston pin is slotted and should be 
a light press fit in the piston. 
Clearance in Rod-.0003-.0005" (radial). Finish ream bushing to provide 
this clearance. Bushings are split type and burnishing bar must be used 
to expand bushing when installed. 
Fitting New Pins-Coat inside of plain boss in pi'ston with ga-aphite. Insert 
pin in lock side (slotted end first). Use special HM-412 to insert pin. Gauge 
reading of tool should be 150-263 for pressure required to force pin into 
both piston bosses. 

Connecting Rod:-Length, 7 11/16". Weight, he1cl. to 1/s oz. maximum weight 
variation in manufacturing. 
Big End Bearing--Spun babbitt type. No shims used, 
Clearance-.0005-.002" (radial), .005-.010" (total sideplay). 
Adjustment-No shims used. Replace rods. Do not file bearing caps. 

NOTE:-Connecting rod lower bearings are offset. Install rods with offset 
(larger half) toward front of engine, #2, 4, 6, 8) or toward rear of engine 
(#1, 3, 5, 7). In all cases narrow side of bearing should be toward nearest 
main bearing, 

Crankshaft:-Five main bearing type with integ.ral counterweights. 
Journal Sizes--#1-2¼", #2-2 9/32", #3-2 5/16", #4-2 11/32", #5-23/s". 
Bearing Type--Steel-backed, babbitt-lined type. No -shims. 
Clearance-.001-.0'03" (.radial), .003-.008" endplay on #3, center). 
Adjustment-No shims used. Replace bearings. Do not file bearing caps., 
New bearings should be line-reamed to correct clearance when installed. 
End Thrust-Taken by #3 (.center). Endplay, .003-.008". 

Camshaft:-Five-bearing type. Camshaft dirive, non-adjustable chain. 
Bearing Type---,Steel-backed, babbitt-lined type. Line reamed. 
Clearance-.0015-.0025" (radial), .002-.005" (endplay). 
Chain-Morse. Side-guide type. Width, 27/32".- Length, 56 links. Pitch, ¾". 
Camshaft Setting--Sprockets are marked. Mesh chain with sprockets turned 
so that marks are adjacent and in line with a straightedge across the shaft 
centers. 

Valves:- Head Diameter Stem Diameter Seat Angle Lift 
Intake .................... 1 13 132" ....................... 310-.311" .................... 30° ...... - ............ 19/64" 
Exhaust ................ 1 11/32" ....................... 310-.311" .................... 45° .................... 19/64" 
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Stem-to-Guide Clearance-Free flt to .0006n (all 
valves). 
Tappet Clearance-.009-.011" (all valves with en
gine hot). 
Valve Springs- Pressure Length 
Valve Closed ................ 45-51 lbs ......................... 1 29.132" 
Valve Open .................. 74-82 lbs ......................... 1 19/32" 

NOTE :-Springs are installed wi:th two closed 
coils at top and single closed coil at bottom. 
Valve spring dampeners installed on top of each 
valve spring. Install new dampeners whenever 
dampener is removed from spring. 

Valve Timing 
Intake Valves open 5° BTDC. Close 39° ALDC. 
Exhaust Valves open 45° BLDC. Close 5° ATDC. 

NOTE:-Valve timing figures are correct with 
.0125" tappet clearance. 

Lubrication:-Pressure type. Gear type pump loca
ted at right of crankcase on lower end of in
clined accessory shaft. 
Oil Pressure-20-30 lbs. at normal driving speeds. 
Oil Pressure Relief Valve-Built in oil pump cover. 
Not adjustable. Relief valve ball clearance should 
be .0145-.0165". 
Pump Clearances-.006-.008" (backlash between 
gears), .002-.006" (end clearance between gears 
and housing). 

CARBURETION: - (Fuel System). See Carburetion 
Section for complete data on Carburetor, Fuel 
Pump, and Gasoline Gauge. 

Carburetor:--Carter, Model 283-S, 1¼" plain tube, 
downdraft type. 

Fuel Pump :-A.C., Type R. 
Gasoline Gauge :-A.C., Electric type. 

IGNITION:-Coil Model 539-Z. Lock coil type mounted 
on back of instrument panel. 
Ignition Current-3.5 amperes at 6.2 volts. 
Ignition Switch-Part of coil assembly. Switch 
has special position (key turned to lef.t and held 
against spring) which allows engine to be cranked 
by sta11'ter with igni.tion 'off'. Regular running 
position wi.th ignition 'on' secured by turning key 
to right. 

Distributor Model 663-B. Single breaker, 8 lobe cam, 
full automatic advance type with auxiliary 
Vacuum Spark Advance and Gaselector. 
Breaker Gap-Set at .018". Limits, .0125-.0175". 
Breaker Arm Spring Tension-19-23 ozs. 
Cam Angles (Distributor Degrees) - Closed 31 °. 
Open 140. 
Manual Adjustment (Gaselector)-20° (engine)
See Gaselector data. 

Automatic Advance 
Distributor Degrees Distributor R.P.M. 

Start ................................................................ 300 
5 .................................................................. 600 

11 .................................................................. 1700 
Engine Degrees Engine R.P.M. 

3 .................................................................. 600 
10 ................................................................... 1200 
22 .................................................................. 3400 

Gaselector:-Consists of manual adjustment at 
distributor with graduated scale marked for 10° 
advance and retard from center '0' position. 
Should be used to compensate for special fuels 
or driving conditions, such as high altitude (Gas
elector must always be set at '0' when checking 
or setting ignition timing). 

PONTIA·c 
MODEL 603, EIGHT CYLINDER (1934) 
DELCO-REMY ELECTRICAL SYSTEM 

Vacuum Spark Control:-Vacuum unit on distrib
utor provides additional advance except when 
engine is accelerated or is pulling heavily when 
spark will be retarded by return spring in unit. 
Maximum vacuum advance, 20° (engine). 

IGNITION TIMING:-
Flywheel Degrees Piston Position 

AU engines ............ 9° BTDC ................ 0264" BTDC. 
Timing (using Timing Light) :-Use a timing 

light connected across contacts to check contact 
opening (connect light between distrtbutor ter
minal and ground). TUrn on ignition. Set Ga-s
elector at '0' by loosening thumbnut and moving 
indicator (tighten thumbnut after adjusting). 
Turn engine over with # 1 piston on compression, 
stop when first line of ignition mark '/IGN.1&8/' 
is in line with pointer on flywheel housing (in
spection hole in left front face of flywheel hous
ing). Loosen advance arm clamp bolt, rotate 
distriibutor until timing lamp just lights (con
itacts opening), tighten clamp bolt, see that rotor 
is opposite #1 segment in distributor cap, check 
spark plug connections (see diagram). The two 
lines of the igni.tion mark on the flywheel indi
cate the allowable timing range (first mark 9 ° 
BTDC., second mark 4° BTDC.). 

Timing (using Synchroscope) :-See Equipment 
Section for complete data. Ignition mark on fly
wheel (9° line) should be marked with white 
chalk or paint so as to be easily distinguished. 
Idle engine at 6 M.P .H. 

Firing Order:-1-6-2-5-8-3-7-4 (see diagram). 
Spark Plugs:-A.C., Type K-7. 14 MM. Metric type. 

Spark Plug Gaps-.025" (cars with .radio, .022"). 
BATTERY:-Delco, Type 17-GW, 6 volt, 17 plate, 107 

A.H. capacity (20 hour rate). 
Starting Capacity-131 amperes for 20 minutes. 
Grounded Terminal-Negative (-) terminal. 
Location-Under front floor boards on left side. 

STARTER:-Model 734-W. Armature No. 1847432. 
Model 738-B. Armature No. 123456. 
Model 734-W with Bendix drive and magnetic 
switch used on approximately first 5000 cars. 
Model 738-B wi,th solenoid switch pinion &hift) 
used on later cars. See Starting Switch data. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-24-28 ounces each. 

Performance Data 
Torque R.P.M. Volts Amperes 

0 ft. lbs ............. 5000 .................... 5.0 .................. 65 
12 " .......... Lock .................... 3.63 .................. 475 

Starting Switch:-734-W-Magnetic Switch, Type 
1503. Vacuum Switch Type 1588, 1593 (RHD.). 
Magnetic switch mounted on starter field frame 
controlled by vacuum switch on manifold oper
ated by accelerator pedal with ignition turned 
'on'. 
738-B-Solenoid Switch, Type 1513. Vacuum 
Switch Type 1588, 1593 (RHD.). Solenoid (switch 
and pinion shift) mounted on starter field frame 
controlled by vacuum switch operated by accel
erator pedal. Generator relay (265-T) has extra 
set of contacts for solenoid relay circuit (see 
diagram). See Equipment Section for complete 
data on Starter controls. 

Mounting:-Flange mounted on left. hand front 
face of flywheel housing. To remove, take out 
two cap screws. 
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GENERATOR:-Model 935-C. Armature No. 1854856. 
Third brush control type. No, thermostat. 
Charging Rate Adjustment-Take off commutator 
cover band, loosen small round lock screw on 
commutator end plate, shift third brush by hand 
counter-dockwise to increase, or clockwise to 
decrease charging rate, tighten locking screw. 
Maximum Charging Rate-14 amperes (hot) max
imum, 7.7 volts, 3000 R.P.M. or 28 M.P.H. 

Performance Data 
Amperes Volts R.P.M. 

Cold ............ 16-19 ...................... 8.0-8.4 ...................... 2400 
Hot ............ 13-15 ...................... 7.7-8.0 ...................... 3000 
Rotation-Counter-clockwise at commutator end. 
Shunt Field Current-2.3-2.6 amperes at 6.0 volts. 
Brush Spring Tension-22-26 ozs. (main), 16-20 
ozs. (third •brush). 

SPECIAL GENERATORS:-Model 931-R. See Equip
ment Section for complete data on this type gen
eiiator when installed as special equipment. 

Mounting :-Pivot mounted at left front of engine. 
Driven by fan belt. To remove, take out two 
pivot bolts, one clamp bolt. 
Belt Adjustment-Loosen pivot bolts and clamp 
,bolt, pull generator out or away from engine, 
ti-ghten mounting bolts. 

RELAY CUT-OUT:-Model 265-H (734-W Starter), 
265-T (738-B Starter). Mounted on generator field 
frame. Model 265-T has an extra set of contacts 
used to control starter solenoid relay (738-B 
starter only). 
Cuts in-6.75-7.5 volts. 
Cuts out-0-2.5 amperes discharge. 
Relay Contact Gap-.015-.025". 
Air Gap-.012-.017" (contacts closed). 

LIGHTING:-Light Switch Model 478-W. Headlight 
Selector Switch Model 1384. Foot Control Switch 
Model 465-Z, 465-Y (RHD.). Light switch (right 
hand button on panel) controls instrument, fen
der indicator, tail and headlamps (on and off 
only). Selector switch (left hand button on 
panel) and foot control switch control headlamps 
providing city and country driving and passing 
,beams (passing beam is assymmetrical and 'dims' 
right hand lamp only). Fender indicator lamps 
are lighted with switch in city passing and coun
try passing positions. Headlight bulbs are pre
focused type. 

Bulb Specifications 
Lamps Candlepower Mazda No. 

Headlights ........................ 32-21 ........................ 2320-C 
All others .......................... 3 ........................ 63 

FUSES :-Lighting-20 ampere capacity fuse (on 
lighting switch) for stop light and gas gauge 
circuit. 20 ampere capacity (in wiring harness at 
left of coil) in Instrument, Fender, and Tail Lamp 
circuit. 

HORNS :-Klaxon, Model 33-B. One horn standard. 
Twin set matched tone optional. Horns operated 
by horn relay mounted on horn bracket under 
engine hood. Horn current, 12-14 amperes (each) 
at 6.0 volts. 

Horn Relay Model 266-T, 268-L:-Relay requires .25 
amperes to close contacts. Current draw, .8 am
peres. 
Relay Contact Gap-.015-.025". 
Air Gap-.012-.017" (contacts closed). 



PACE 1288 

REO 
FLYING CLOUD, MODEL S-4 (1934) 
DELCO-REMY ELECTRICAL SYSTEM 

SERIAL NUMBER:-Loca,ted on top of left frame member near steering gear. 
ENGINE NUMBER:-Located on upper left hand corner of cylinder ,block. 
ENGINE:-,Six cylinder, 'L' head type. Cylinders cast enbloc. 

Dimension-Bore, 33/a". Stroke, 5". Displacement, 268 cu. ins. 
Horsepower-Rated, 27.3. Developed, 85 H.P. at 3200 R.P.M. 
Compression-5.4-1. Compression pressure, 95 lbs. at 1000 R.P.M. or 78·82 
}bs. at cranking speed. 

Pistons:-Aluminum, Lo-Ex, 'T' slot, cam ground type. Pistons cannot be 
ground and cylinders should be finished to standard oversize. Finished pis
tons for service furnished in standard1 oversizes of .005", .010", .020", .030", 
.040". Exact size of piston stamped on top. 
Weight-.81 lb. (stl'ipped), 1.29 lbs. (with rings and pin). 
Removal-Pistons removed from top of engine, oonnecting r-0ds f.rom bot
tom of engine. To remove assemblies, take off connecting rod bearing caps, 
install brass guards on rod bolts (this is important to avoid marring crank
pin surface), push piston up in cylinder far enough to expose piston pin, 
remove locking ;rings, push pin out, remove piston from top of engine, re
move connecting rod from ,bottom. Use new locking rings when installing 
pistons. 
Clearance-.030" (top), .0006"-.0014" (bottom at right angles to piston pin 
bosses). 
Fitting New Piston-use standard oversize piston (size stamped on head), 
recondition cylinder to finish size which will provide correct clearance. Pis
ton clearance cannot be checked with feeler stock. 

NOTE :-Pistons must be installed with slot to left (piston marked with 
arrow and word 'Front', ar,row must point toward front of engine on all 
pistons). 

Piston Rings:-Four rings per piston, all above piston pin, #1 and 2---com
pression rings, #3 and 4--0il control rings. Lower ring groove drilled ra
dially with oil drain holes. 

Ring Width End Gap Wall Thickness Groove Depth 
Comp. ( #1, 2) .......... 3/32" ................. 007-.015" ....................... 145" ....................... 160" 
Oil Cont. (3) .............. 5/32" ................. 007-.015" ....................... 145" ....................... 180" 
Oil Cont. (4) ........... __ 3/16" ................. 007-.015" ....................... 145" ....................... 180" 

Piston Pin:-Diameter, .9834". Length, 2.903". Pin floats in piston and rod 
and is held in place by locking rings. 
Pin Clearance in Rod and Piston-.0003". 

Connecting Rod:-Weight, 2.47 lbs. Length, 10½" (center-to-center). 
Big End Bearing-Babbitt-lined (integral with rod and cap). No shims. 
Clearance-.0015·.0025" (radial), .003-.007" (sideplay). 
Adjustment-None (no sims). Do not file bearing c•aps. 

STOP LIGHT 
SWITCH 

Crankshaft :-Seven main bearing type with integral counterweights. STARTING SWITCH 

Journal Size-2.625" diameter (all bearings). 
Bearing Type-Precision type removable steel-'backed, babbitt-lined ,bearings. 
No shims used. 
Clearance-.002" (radi-al). 
Adjustment-None (no shims). Replace removable bearings. Bearings held 
from rotating by lip on bearingi shell engaged in slot in rod and cap. When 
installing bearings see that lip is engaged in slot. It is not necessary to 
line ream bearings. Replace all bea;rings as a set. 
End Thrust-Taken -by #7 (rea,r) main bearing. Endplay, .003-.007". 

Camshaft:-Four bearing type. Camshaft drive-Non adjustable chain. 
Bearing Type-Steel-backed, babbitt-lined type. 
Clearance-.0015" (radial). 
End Thrust-Taken by plunger or thrust plug in cam.shaft sprocke,t. 
Chain-Morse, Type 766 'Bushed J•oint. Width, 1 ½". Length, 24" or 48 links. 
Pitch, .500". 
Camshaft Setting-Sprockets are marked. Mesh chain with sprockets turned 
so that marks are adj,acent and in line with straightedge across shaft cen
ters. One cap screw for camshaiit mounting is dowel type with ground 
shoulder which fits into reamed-top hole on camshaft. This screw must be 
inser-ted first to center camshaft sprocket. Cap screw holes are ·offset so 
that sprocket oo.nnot be assembled incorrectly. 

Valves:- Head Diameter Stem Diameter Length Seat Angle Lift 
All Valves .............. 1 13/16" ................. 3437" ...................... 53/4" .............. 45° .............. 5/16" 

BATTERY 
AMMETER 

DOME LIGHT 

FUSE BLOCK 

DOME LIGHT 
SWITCH 

• 

• 



• Stem-to-Guide Clearance-.002-.004" (a11 valves). 
Tapet Clearance-.007" (,intake), .008" (exhaust) 
engine warm. 
Valve Springs- Spring Pressure Spring Lgth. 

Valves Closed .................. 58-62 lbs ..................... 2%" 
Valves Open ·····-··········· 90 l<bs ..................... 2 1/16" 

Valve Timing 
Intake Valves open-at TDC. Close-50° ALDC. 
Exhaust Valvesopen-48° BLDC. Close- 20 ATDC. 
To Check Valve Timing:-Set tappet clearance #1 
intake valve at .012". This valve should open 
wiith piston on top dead center when flywheel 
mark 'UDC.#1' lines up with indicator in inspec
tion hole in flywheel housing (right hand side of 
engine). Reset ,tappet clearance at .007" with 
engine warm. 

Lubrication :-Pressure type. Gear type oil pump 
located in oil pan. 
Normal Oil Pressure-30 lbs. at 35 M.P.H. 
Oil Pressure Relief Valve-Operates rut 30-35' lbs. 
Locaited under nut on left hand side of • crank
case. Adjustable by tunning nut. Turn nut in 
(clockwise) to increase, or out (counter-clock
wise) to decrease oil pressure. 
Capacity and Oil-6 qts. Use SAE. #30 (summer), 
#20 (winiter). 

CARBURETION: - (Fuel System). See Ca,rburetion 
Section for complete data on carburetor, Auto
matic Choke, Fuel Pump, and Gasoline Gauge. 

Carburetor:-Stromberg, Model EX-32, 1½" plain 
tube, downdraf.t type. 
Automatic Choke-Stromberg (standard on De 
Luxe models only). 

Fuel Pump :-A.C .. 
Gasoline Gauge:-K-S Telegauge, hydrostatic type. 

IGNITION :-Coil Model 538-B. Coil assembled as unit 
with ignition switch. 
Ignition Current-1½·2 amperes (idling), 5 am
peres (stopped). 
Ignition Switch-Model 429-Z. Electrolock type 
swi<tch. 

Distributor Model 644-M. Single breaker, 6 lobe 
cam, :full automatic advance type. Manual ad
vance consists of adjustment rut distributor only. 
Breaker Gap-se.t gap at .020". Limits, .018-.024". 
Breaker Arm Spring Tension-17-21 ozs. (a,t tip 
o:f breaker arm). 

REO 
FLYING CLOUD, MODEL S-4 (1934) 
DELCO-REMY ELECTRICAL SYSTEM 

Manual Advance-25° (engine-adjustment only). 
Cam Angles (Distributor Degrees) -Closed 36°. 
Open 24°. 

Automatic Advance 
Distributor 

Degrees R.P.M. 
Start ...................... 300 

Engine 
Degrees R.P.M. 

2 ........................ 600 
9 ........................ 1450 18 ........... - ........... 2900 

IGNITION TIMING:- Flywheel Degs. Piston Posi,tion 
All engines ........ 8½ 0 or 3 teeth BTDC ...... 031" BTDC. 
Timing (using Timing Light) :-Connect timing 
light be-tween distributor terminal and ground, 
itur,n on .ignition, rturn engine over with #1 piston 
on compression, stop when ignition mark on fly
wheel, which is 8½ 0 or three teeth before top 
dead center mark 'UDC.#1' lines up with refer
ence, mark on flywheel housing (right hand side 
of engine), loosen advance airm clamp bolt, rota.te 
distributor un,til timing light just lights, indicat
ng .that oontac;ts are opening, tighten clamp bolt, 
see that rotor is opposite #1 segment in distrib
utor cap, check spark plug connections (see dia
g:ram). 

NOTE:-Oar can be road tested and ign1tion 
timing changed slightly for best performance in 
iaccordance with special fuel characteristics OT 
operating conditions of the car. Setting should 
be just under ,the detonating or spark knock 
point On general ,this will be 2-3 teeth or .012-
.031" piston travel before top dead center). 
Timing (using Gauge) :-All engines .can be timed 
using a motor gauge installed in # 1 cylinder 
spark plug hole. See above for settings. 

Firing Order:-1-5-3-6-2-4 (see diagmm). 
Spark Plugs:-Champion, Type C-7A. 18 MM. Metric 

type. 
Spark Plug Gaps-Set gaps at .025". 

BATTERY:-Willard, Type WH-1-13, 6 volt, 13 plate, 
102 A.H. capacity (20 hour r,ate). 
Starting Capacity-120 amperes for 20 minutes. 
Grounded 'J,'erminal-Negative (-) terminal. 
Location-On left hand side under driver's seat. 

STARTER:-Model 736-G. Armature No. 818002. 
Starter Drive-Bendix. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-24-28 ounces each. 

Performance Data 
Torque R.P.M. Volts Amperes 

0 iit. lbs ............. 6000 .................... 5.0 ................ 65 
15 " .......... Lock .................... 3.15 ................ 570 
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Starting Switch:-Located on top of brake master 
cylinder. Oper-ated by clutch pedal. 

Mounting:-Flange mounted ,on left hand front 
face of flywheel housing. To remove, :take out 3 
flange mounting cap sorews. 

GENERATOR:-Model 955-R. Armature No. 817807. 
Third brush regulation, thermostat control. Ther
mostat contacts open at 200°F., reducing gener
evator output approximately 40%. 
Charging Rate Adjustment:-Take off commu
tator cover band, loosen small round 1ock sorew 
on commutator end plrute, shift third brush by 
hand counter-clockwise to increase, or clockwise 
to decrease charging rate, tighten locking screw. 
Maximum Charging Rate:-18 •amper,es (cold), 8.5 
volts, 1550 R.P.M. 

Performance Data 
Amperes Volts R.P.M. 

Cold ............ 19-22-.. ................. 8.3·8.7.................. 1550 
Hot ............ 9-12 .................... 7.3-7.7 .................. 1800-2000 
Rotation--Counter-clockwise at commutator end. 
Field Curi:ent-4.0-6.1 amperes at 6.0 volts. 
Brush Spring Tension-14-18 ounces each. 

Mounting:-Piv,ot mounted •at left fr.ont of engine. 
Fan •bel,t drive. To remove, take out two pivot 
bo1ts, <and one calmp bolt. 
Belt Adjustment-Loosen clamp •bolt and pivot 
bolts, pull generator away fr.om engine until belt 
is snug, tighten clamp bolt, and pivot bolts. 

CUT-OUT RELAY:-Model 265-G. Mounted on gener
aitor field f.rame. 
Cuts in-6.75=-7.5 volts, 6.5-7 M.P.H. 
<Juts out-0-2.5 ampere dlscha,rge. 
Relay Contact Gap-.015-.025". 
Air Gap-,012·.017" (contacts closed). 

LIGHTING :-Switch Model 486-X. Lighting swLtch 
mounted at low& end of steering column oon
,trolled by lever on steering wheel. Double fila
ment headlight bulbs controlled by lighting switch. 

Bulb Specifications 
Lamp Candlepower Mazda No. 

Headlights .......................... 32-21 ........................ 1116 
Stop ........................................ 15 ........................ 87 
All others .......................... 3 ........................ 63 

FUSES:-Lighting-Two 20 ampere capaci,ty on fuse 
block in back of instrument board under cowl. 

HORNS :-E.A. B:madway Model Vibrator ,type (stan
dard). Spartan tuned, ,twLn ho,rns Model CL-5 
(special De Luxe equipmen.t). Horn current, 17 
ampe.res total ,at 6 volts (Model CL-5). 
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STUDEBAKER 
DICTATOR SIX AND DE LUXE DICTATOR, MODEL A (1934) 

YEAR AHEAD DICTATOR MODEL-AFTER JUNE 26, 1934 
AUTO-LITE ELECTRICAL SYSTEM 

SERIAL NUMBER:-Fi<l\St number, 5,145,001 (first Model A), 5,200,001 (Yerur 
Ahead Model A}. On plate on left frame member under front fender. 

ENGINE NUMBER:-Stamped on left hand side of cylinder block at center. 
ENGI~.E:-Six cylinder, 'L' head type. Cylinders cast enbloc. 
• Drmensions-Bore, 3¼". Stroke, 41/s". Displacement, 205.3 cu. inches. 

Herscpower-Rated, 25.4. Developed, 88 H.P. at 3600 R.P.M. 
Compression-6.3-1. Compression pressure, 137 lbs. at 1200 R.P.M. or 109.5-116 
Ibs. at 150 R.P.M. (cranking speed). 

NOTE:-The standard 6.3-1 cylinder head is aluminum. 
Pistons:-Lynite aluminum alloy, slotted skirt, cam ground type. Piston diam

eter is smallm- (.00825-.01075") across pin bosses. Piston skirt is also tapered 
from top to bottom (.000-.001" larger diameter at bottom). Service pistons 
stamped with exact size as measured at right angles .to piston pin bosses 
¼" up from bottom of ski,rt. Standard oversizes, .002", .004", .010", .015", 
.020", .030". 
Weight-15 ozs. (stripped), 22.08 ozs. (with rings and pin). 
Removal-Piston and rod assembly removed from top of engine. 
Clearance-Top, .082-.036", bottom, .0015" selective fit. 
Installing New Pistons-Use .003" feeler stock l" wide inserted in cylinder 

• at right angles to piston pin boss on side opposite slot (invert piston, insert 
in bore with pin parallel to crankshaft). Use spring scale to measure feeler 
tension. Pull required to withdraw feeler should be 7-13 lbs. Piston selected 
for bore should be within this range. 

NOTE:-Install pistons with slot on minimum pressure side (away from 
camshaft}. 

Piston Rings:-Four rings per piston, all above piston pin, #1 to #3, com
pression rings; #4, oil control ring. Lower ring g.roove drilled radially with 
ten 5/32" oil drain holes. 

Ring Width End Gap Wall Thickness Groove Depth in Piston 
Comp. (all) ........ 1/8 " ••..•...• 013-.018" ............. 135-.145" ....................... 146-.153" 
Oil Cont. (#4) 3/16" ......... 013-.018" ............. 125-.135!: ....................... 184-.190" 

NOTE:-Compression rings are Perfect Circle '70' ,and should be installed 
with the step downward. Oil control ring is Perfect Circle '85'. 

Piston Pin:-Diameter, .8741-.8745". Length, 23/a". Pin is damped in rod. 
Piston pin hole in piston is line-reamed and burnished. 
Pin Fit in Piston-Light -push fit. Clearance, .0001-.0003". Wlith this clear-
ance, rod should rock -0n piston of tt,s own weight. . 

NOTE:-New pins are fitted and furnished with all replacement pistons. 
Connecting Rod:-Weight, 33.44 ozs. Length, 8¼". 

Big End Bearing-Spun babbitt-lined type. No shims used. 
Clearance-.0005-.002" (radial), .005-.009" (sideplay). 
Adjustment-None (no shims used). Do not file bearing caps. 

Crankshaft:-F-0ur main bearing type with integral counterweights. 
Journal Sizes-2.2495-2.2500 (2 ¼") diameter ( all bearings). 
Bearing Type-Steel-backed, babbitt-lined type. No shims. 
Clearance-.0005-.0025" (radial). 
Adjustment-None (no shims used). Do not file bearing caps. Replaee re
movable bearings. 

End Thrust-Taken by #1 (front) ,bearing. Endplay, .003-.006". Adjusted by 
shims. 

Camshaft:-Four bearing type. Camshaft drive-non-adjustable chain. 
Bearing Type-Split, steel-backed, ,babbitt-lined type. 
Ciearance-.00075-.00225" (radial-front), .002-.00375" (all others). 

H 

....... ::-----;:.,,,..., 

Camshaft Endplay-Controlled by spring loaded plug in camshaft hub bear
ing on thrust plug plate on chain case cover. Thrust taken by thrust plate 
behind camshaft hub. Not adjustable-do not stretch or tamper with thrust 
plug spring. See that thrust plug is in place when replacing cover. 
Chain-Morse #1866. Width, 1¼". Length, 23" or 46 links. Pitch, .500". 
Camshaft Setting-Sprockets are marked. Mesh chain with sprockets turned 
so that marks are· adjacent and in line with straightedge across shaft 
centers. GASOLINE CAUCE TANK UNIT 

Valves:- Head Diamet-er Stem Diameter Length Seat Angle Lift 
Intake ···-·····1 15132" .................. 11/32" .................... 5 7/32" ........... .45° ............. 34375" 
Exhaust ...... 1 9/32" .................... 11/32" .................... 5 7/32" ........... .45° ............. 34375" 

\ 
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STUDEBAKER 

DICTATOR SIX AND DE LUXE DICTATOR, MODEL A (1934) 
YEAR AHEAD DICTATOR MODEL-AFTER JUNE 26, 1934 

AUTO-LITE ELECTRICAL SYSTEM 

Stem-to-Guide Clearance-.001-.003" (all valves). 
Tappet Clearance-.004" (intake), .006" (exhaust) 
engine hot. 
Valve Springs-Taper type. Install springs with 
small end up. Flat coil type damper installed on 
all valve springs beginning with engine #D-1305. 
Damper should be threaded down over spring 
from top to provide minimum celarance of 7 132" 
betv,:een top of damper and top of valve spring 
(sprmg not compressed). Dampers can be in
stalled on engines built previously without chang
ing valve springs. 

Spring Pressure Spring Length 
Valve Closed .............. 59-64 lbs ........................ 2 3/32" 
Valve Open ................ 98-108 lbs ....................... l¾" 

Valve Timing 
Intake Valves Open-15° BTDC. Close-43° ALDC. 
Exhaust Valves Open-48° BTDC. Close-10° ATDC. 
To Check Valve Timing-Set tappet clearance #1 
intake valve at .010". This valve should open 
with piston #1 15° or .0876" before top dead 
center when flywheel ma,rk 'IN.OP./1-6' registers 
with indicator on housing (inspection hole in 
left front face of flywheel housing below starter). 
Reset tappet clearance at .004". 

Lubrication:-Pressure type. Gear type oil pump 
located on lower end of inclined accessory shaft. 
Oil Pressure-40 lbs. at 26.8 M.P.H. 
Oil Pressure Relief Valve--Operates at 40 lbs. 
Capacity and Oil-5 qts. Use SAE. #30 (summer 
45°F. and up-Use #40 for high speed above 
90°F.), #20 (45°F.), #10 (winter below I0°F.). 

CARBURETION:-(Fuel System). See Carburetion 
Section for complete data on Carburetor, Auto
matic Choke, Fuel Pump, and Gasoline Gauge. 

Carburetor:-Stromberg, Model UR-23, l¼" plain 
tube, updraft type. 
Automatic Choke--Stromberg. 

Fuel Pump :-A.C., Type R. 
Gasoline Gauge:-A.C., Electric type. 

IGNITION:-Coil Model IG-4607. Lock coil type on 
back of instrument panel. 
Ignition Current-½-!½ amperes (idling), 4.5 am
peres (stopped). 
Ignition Switch:-Two 'on' positions provided. 
Turn key to right for regular operation. Turn 
key to left for timing or operation with. Startix 
inoperative. 

Distributor Model IGB-4393. Single breaker, 6 lobe 
cam, full automatic advance type with auxiliary 
vacuum spark control. 
Breaker Gap-Set at .020". Limits, .020-.024" new), 
.018-.ll20" (after 1000 miles). 
Breaker Arm Spring· Tension-16-20 ozs. (at tip 
of arm). 
Cam Angles (Distributor Degrees) - Closed 40°. 
Open 20°. . 

Automatic Advance 
Distributor 

Degrees R.P.M. 
0 ........................ 400 
4 •••••••••••••••••••••••• 600 8 ........................ 1000 

10.5 ........................ 1400 

Engine 
Degrees R.P.M. 

0 ............................ 800 
8 ............................ 1200 

16 ............................ 2000 
21 ............................ 2800 

Vacuum Spark Control, Model VC-4001. Vacuum 
unit provides additional spark advance except 
when engine is accelerated, pulling heavily, or 
operated with wide open throttle when spark will 
be retarded by return spring in unit. vacuum 
advance, 6° (engine-maximum). 

Mounting:-On left hand side of crankcase. Driven 
by inclined accessory shaft. To remove, loosen 
advance arm clamn bolt (not necessary to take 
off vacuum connections). 

IGNITION TIMING:- Flywheel Degs. Piston Position 
All engines .................. At TDC. .... . .... 0000" TDC. 
Timing:-Use left hand 'on' position of ignition 
switch to avoid automatic cranking when turning· 
on ignition to check contact opening. With #1 
piston on compression, turn engine over until 
piston reaches top dead center, stop when fly
wheel mark 'UDC./1-6' registers with indicator on 
housing (inspection hole in left hand front face 
of housing below starter), loosen hold-down screw 
in advance arm, shift arm until center line of 
graduations lines up with reference line on en
gine, tighten hold-down screw, loosen advance 
arm clamp bolt, rotate distributor until contacts 
begin to open, tighten clamp bolt, see that rotor 
is opposite #1 segment in distributor cap, check 
spark plug connections (see diagram). 

Car can be road-tested and setting changed 
slightly for best performance by loosening hold
down screw and rotating advance arm toward 
'A' (to advance) or 'R' (to retard) end of scale. 

Firing Order:-1-5-3-6-2-4 (see diagram). 
Spark Plugs:-Champion #7. 18 MM. Metric type. 

Spark Plug Gaps-.025". Limits, .0225-.027". 

BATTERY:-Willard, Type WH-1-13 (RH-1-13 Export), 
6 volt, 13 plate, 102 A.H. capacity (20 hour rate). 
Starting Capacity-120 amperes for 20 minutes. 
Grounded Terminal-Positive (+) terminal. 
Loc.ation-On left hand side under fr-ont floor. 

STARTER:-Model MAN-4002. Armature No. MAD-
2083. Starter drive-Outboard Bendix. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-44-56 ozs. (new brushes). 
Cranking Performance--90 R.P.M. (1050 arma
ture), 240 amperes. 

Torque 
0 ft. 
.4 

3.0 
6.1 
9.4 

15.0' 
23.0 

Performance Data 
R.P.M. Volts Amperes 

lbs ............. 4000 .................... 5.5 .................... 65 
" ............ 2400 .................... 5.5 .................... 100 
" ······-----·1280 .................... 5.0 .................... 200 
'' ............ 790 .................... 4.5 .................... 300 

............ 470 .................... 4.0 .................... 400 
'' ........... Lock .................... 3.0 ...................... 580 

. ......... Lock .................... 4.0 .................... 820 
Starting Switch:-Startix automatic starting con

trolled by ignition switch. Startix circuit breaker 
or 'back-fire' unit used. See Equipment Section 
for complete data. 

Mounting:-Flange mounted on left hand front 
face of flywheel housing. To remove, take out 
two cap screws. 

GENERATOR: -Model GAM-4601. Armature No. 
GAM-2055. Third brush control type. 
Charging Rate Adjustment-Take off commutator 
cover band. Shift third brush by prying on brush 
mounting stud, counter-clockwise to increase, or 
clockwise to decrease charging rate. Brush held 
in position by friction. 
Maximum Charging Rate-16½ amperes (,cold), 
2000 R.P.M. or 18 M.P.H. 

Performance Data 
Amperes . Volts R.P.M. 

0 ······························6.4 .................................... 700 
4 .............................. 6.9 .................................... 880 
7 .............................. 7.0 .................................... 1000 

10 .............................. 7.2 .................................... 1180 
14 .............................. 7.8 .................................... 1520 
16-18 ··························8.0 .................................... 2400 

Rotation-Counter-clockwise at commutator end. 
Field Current-4.08-4.52 amperes at 6.0 volts. 
Motoring-4.94-5.46 amperes at 6.0 volts. 
Brush Spring Tension-18-22 ozs. each. 
Field Fuse--7½ ampere capacity on field frame. 

SPECIAL GENERATORS :-Model GAR-4605. Used on 
cars equipped with radio. See ,Equipment Section 
for complete data. 

Mounting:-Pivot mounted at left front of engine. 
Driven by fan belt. To remove, take out two 
pivot bolts, one clamp bolt. 
Belt Adjustment-Loosen pivot bolts and clamp 
bolt, swing generator away from engine until fan 
can just be turned with belt held stationary, 
tighten mounting bolts. 

CUT-OUT RELAY:-Model CB-4021. Mounted on gen
erator field frame. 
Cuts in-6.4 volts, 700 R.P.M. (generator), 6.3 
M.P.H. Cut-in limits, 6.75-7.5 volts. 
Cuts out-.5-2.5 ampere discharge. 
Relay Contact Gap-.025-.035". 
Air Gap-.010-.030" (contacts closed). 

LIGHTING :-Clum Switches. Light Switch Model 
9236. Foot Control Switch 9505. R.B.M. Beam 
Control Switch. Lights are turned on and off by 
lighting switch. Headlight system provides six 
beam patterns. Three driving beams (primary 
or clear road beam, seconda,ry or lower beam, 
city or low beam) are controlled by Beam Con
trol switch on instrument panel. A passing or 
deflected beam for each of the driving beams is 
provided by operation of the foot control switch. 

Bulb Specifications 
Lamp Candlepower Mazda No. 

Headlights .................... : ..... 32-32 ........................ 1000 
Parking, Instrument ...... 3 ........................ 63 
Stop and Tail .................... 21-2 ........................ 1158 
Dome .................................... 6 ........................ C81 

FUSES:-Lighting-20 ampere capacity (on lighting 
switch). 
Generator Field-7½ ampere capacity (on gen
erator). 

HORNS :-Spartan, Type RA. Vibrator type. Horn 
current, 6 amperes. 
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STUDEBAKER 

DICTATOR, YEAR AHEAD DICTATOR, DELUXE DICTATOR, MODEL A (1934) 
DELCO-REMY ELECTRICAL SYSTEM 

SERIAL NUMBER:-First number, 5,145,001 (Year Ahead Model) 5,200,001. On 
plate on left frame side member under left front fender. 

ENGINE NUMBER:---Stamped on left hand side of cylinder block at center. 
ENGINE:-Six cylinder, 'L' head type. Cylinders cast enbloc. 

Dimensions-Bore, 3¼". Stroke, 4¼". Displacement, 205.3 cu. ins. 
Horsepower-Rated, 25.4. Developed, 88 H.P. at 3600 R.P.M. 
Compression-6.3-1. Compression pressure, 137 lbs. at 1200 R.P.M. or 109.5-116 
lbs. at 150 R.P.M. (cranking speed). . . 

Pistons:-Lynite, aluminum alloy, slotted skirt, cam ground type. Piston dia
meter is smaller (.00825-.01075") across pin bosses. Piston skirt is also 
tapered from top .to bottom (.000-.001" larger diameter at bottom): Servi~e 
pistons stamped with exact size as measured a:t right angles to piston pm 
bosses ¼" up fr,om bottom of skirt. Standard oversize pistons, 002", .004" 
.010", .015", .020", .030". 
Weight-15 ozs. (stripped), 22.08 ozs. (with rings -and pin). 
Removal-Piston and rod ,assembly removed f,rom top of engine. 
Clearance-Top, .032-.036". Bottom, .0015" selective fit. 
Installing New Pistons-Use .003" feeler stock ½" wide to check clearance. 
insert feeler in cylinder at right angles to pin bosses on side opposite slot 
(invert piston, insert in bore with pin ·parallel to crankpin). Pull required 
to withdraw feeler .should be 7-13 lbs. Piston selected for bore should be 
within this range. 

NOTE:-Install pistonsi wit-h slot on minimum pressure side (away from 
camshaft). 

Piston Rings:-Four rings per piston, all above piston pin, #1 to 3-compres
sion rings, #4--oil control ring. llower ·ring groove drilled radially with ten 
5/32" oil drain holes. 

Ring Width End Gap Wall Thickness Groove Depth 
Comp. (all) ............ 1/8" ............. 013-.018" ................. 135-.145" ................... 146-.153" 
Oil Cont. ( 4) .......... 3/16" ............. 013-.018" ................. 125-.135" ................... 184-.190" 

NOTE:-Compression rings are Perfect Circle '70' and should be installed 
with the step downward. Oil control ring is Perfect Circle '85'. 

Piston Pin :-Diameter .8741-.8745". Length, 23/s". Pin is clamped in rod. 
Piston pin hole in piston i.:; line reamed ,and burnished. 
Pin Fit in Piston:-Light push fit. Clearance, .0001-.0003". With this clear
ance rod should rock on piston of its own weight. 

NOTE:-New pins are fitted and furnished with all replacement pistons. 
Connecting Rod:-Weight, 33.44 ozs. Length, 8¼" 

Big End Bearing-Spun babbitt-lined ,type. No shims. 
Clearance-.0005-.002" (radial), .005-.009" (sideplay). 
Adjustment-None (no shims). Do not file bearing caps. 

Crankshaft:-Four main bearing type with integral counterweights . 
.Journal Sizes-2.2495-2.5000" (2¼") diameter (aU bearings:). 
Bearing Type~teel-backed, babbitt-lined type. No shims. 
Clearance-.0005-.0025" (radial). 
Adjustment-None (no shims). Replace removable bearings. Do not file 
bearing caps. 
End Thrust-Taken by #1 (front) main bearing. Endplay, 00•3-.006". Ad
justed by shims. 

Camshaft:-Four bearing type. Camshaft drive-Non-adjustable chain. 
Bearing Type-Split, steel-backed, •babbitt-lined type. 
Clearance-.00075-.00225" (radial-front), .002-.00375" (all others). 
Camshaft Endplay--OontroHed by spring loaded plug in •camshaft which 
bears on thrust plug plate on chain case cover. Thrust taken by thrust plate 
behind camshaft hub. Not adjustable. Do not stretch or tamper with ,thrust 
plug spring. See that thrust plug is in place when replacing cover. 
Chain-Morse #1866. Width, l¼". Length, 23" or 46 links. Pitch, .500". 
Camshaft Setting-Sprockets are marked. Mesh chain with sprockets turned 
so that marks are adjacent and in line with a straightedge across ithe 
shaft centers. 

Valves:- Head Diameter Stem Diameter Length Seat Angles Lift 

STOP LIGHT 
SWITCH 

~ 
z 
:: / ,, ,, 
:: ,. 
\ \ 
\ 

,_---:; ... , 

I 
I 
I 
I 

Intake ........ 1 15/32" ...................... 11/32" ...................... 5 7/32" ............ 45° ........... 3437" GASOLINE e>,UGE TANK UNIT 

Exhaust .... 1 9/32" ...................... 11/32" ....................... 5 7/32" ............ 45° ........... 3437" 
Stem-to-Guide Clearance-.001-.003" (all valves). 
Tappet Clearance-.004" (intake), .006" (exhaust) engine hot. 

• 
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STUDEBAKER 
DICTATOR; .YEAR AHEAD DICTATOR, DELUXE DICTATOR, MODEL A (1934) 

DELCO-REMY ELECTRICAL SYSTEM 

Valve Springs-Taper type with flat coil type 
damper installed on •all springs at top. Thread 
damper down over spring from top to provide 
minimum clearance of 7/32" between top of 
damper and top of spring (,spring not com
pressed). Install springs with small end up. 

Spring Pressure Spring Length 
Valve Closed ................ 59-64 lbs ................. 2 3/32" 
Valve Open .................... 98-108 lbs ............... 1 ¾'' 

NOTE:-Va,lve lifter guides are integral with 
crankcase. Special support tools or clamps 
(HMJ-593) can be used to hold lifters up while 
camshaft is ·being removed. Valve lifters are re
moved fr:om bottom oil engine. 

Valve Timing 
Intake Valves Open-15° BTDC. Close--43° ALDC. 
E,chaust Valves Open-48° BLDC. Close-10° ATDC. 
To Check Valve Timing-Set tappet clearance #1 
intake v,alve at .010". This valve should open 
with piston #1 15° or .0876" before top dead 
center when flywheel mark 'IN.OP./1-6' ll'egisters 
wi,th indicator on housing (inspection hole on left 
hand front face of flywheel housing below 
starter). Reset tlappet clearance at .004". 

Lubrication :-Pressure type. Gear type oil pump 
located on lower end of inclined accessory shaft 
,a,t right of crankcase. 
Oil Pressure-40 lbs . .a.t 26.8 M.P.H. 
Oil Pressure Relief Valve-Operates at 40 lbs. Ad
justable. 
Capacity and Oil--5 qts. Use SAE. #30 (summer 
45° and up-use #40 for high speed driving 
above 90°F), #20 (45° to 10°F), #10 (winter be
low 10°F). 

CARBURETION:-(Fuel System). See Carburetlon 
Section for complete data on Carburetor, Auto
matic Choke, Fuel Pump, and Ga,so1ine Gauge. 

Carburetor:-Stromberg, Model UR-23, l¼" plain 
tube, updraft type. 
Automatic Choke-Stromberg. 

Fuel Pump:-A.C., Type R. 

Gasoline Gauge :-A.C., Electric type. 

IGNITION:-Coil Model 538-A. Ignition switch and 
coil assembled as single unit. 
Ignition Current-½ to 1½ amperes (idling), 4-5 
amperes (stopped). 
Ignition Switch-Two 'on' positions provided. 
Turn key to right for regular operation (Startix 
operative). Turn key to left .to check timing or 
for operation without Startix. 

Distributor Model 622-X. Single breaker, 6 .Jobe 
cam, full automatic advance type with auxiliary 
vacuum spark control. 
Breaker Gap-Set gap at .020". Limits, .018-024". 

Breaker Arm Spring Tension-19-23 ounces. 
Cam Angles (Distributor Degrees) - Closed 36°. 
Open 24°. 

Automatic Advance 
Distributor Engine 

Degrees R.P.M. Degrees R.P.M. 
Star.t .................... 400 2 ........................ 800 
6 .................... 700 12 ........................ 1400 
12½ .................... 1500 25 ........................ 3000 

Vacuum Spark Control-Vacuum Unit provides 
additional advance except when engine is ac
celerated, is pulling heavily, or operated with 
wide open throttle when spark will be retarded 
by return spring in unit. 
Vacuum Advance-6° (engine-maximum). 

Mounting:-On left hand side of crankcase. To 
remove, lo:osen advance arm camp bolt (not 
necessary t·o take off vacuum connections). 

IGNITION TIMING:- Flywheel Degs. Piston Position 
All engines ...................... At TDC .............. 0000" TDC. 
Timing:-Use left hand 'on' position of ignition 
switch to avoid automatic cranking when turn
ing on ignition to check timing. With # 1 pis
ton on compression, turn engine over until pis
:tion reaches top dead center, stop when flywheel 
mark 'UDC/1-6' registers with indicator on hous
ing (inspection hole dn left hand front face of 
housing below starter), loosen hold-down screw 
in advance arm, shift -arm until center line of 
graduation lines up with reference J.ine on en
gine, tighten hold-down screw, loosen advance 
arm clamp bolt, rotate distributor until contacts 
•begin to open, tighten clamp bolt, see that ~otor 
is opposite #1 segment in distributor cap, check 
spark plug connections (see diagram). 

Firing Order:-1-5-3-6-2-4. See diagram. 
Spark Plugs:-Champion #7 (first cars), #8 (Year 

Ahead Model). 18 MM. Metric type. 
Spark Plug Gaps-.025". Limits, .0225-.0275". 

BATTERY:-Williard, Type WH-1-13 (RH-1-13 Ex
port). 6 volt, 13 plate, 102 A.H. cpacity (20 hour 
ll'ate). 
Starting Capacity-120 amperes for 20 minutes. 
Grounded Terminal-Positive (+) terminal. 
Location-On left hand side under front floor. 

STARTER:-Model 736-R. Armature No. 1357578. 
Starter Drive-Outboard Bendix. 
Rotation-Counter-clockwise .at commut-ator end. 
Brush Spring Tension-32-36 ounces each. 

Performance Data 
Torque R.P.M. Volts Amperes 

0 f,t. lbs ............... 6000 .................... 5.0.................... 65 
15 " ............ Lock .................... 3.15 .................. 570 

Starting Switch :-Startix automa:tic star.ting con
trolled 'by ignition switch. Startix circuit breaker 
or 'back-fire' unit used. See ,Equipment Section. 

Mounting :-Flange mounted on left hand front 
face of flywheel housing. To remove, take out 
:two flange .mounting capscrews. 

GENERATOR:-Model 937-U. Armature No, 1841027. 
Third brush control type. 
Charging Rate Adjustment:-Take off commuta
tor cover band, loosen lockscrew on commuta,tor 
end plate, shift third brush by hand counter
clockwise to increase, or clockwise to decrea,se 
charging ra:te, tighten locking screw. 

Performance Data 
Amperes Volts R.P.M. 

Cold ............ 16-18 ................ 8.05-8.25 ................ 2000 
Hot .............. 11-13 ................ 7.5-7.8 ................ 2000-2100 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-14-18 ounces each. 
Field Cun-ent-3.5-4.5 amperes at 6.0 volts. 

Mounting:-Pivo.t mounted ,at Ien front of engine. 
Driven by fan belt. To remove, :take out two 
.pivot bolts, one clamp bolt. 
Belt Adjustment:-Loosen pivot bolts and clamp 
,bolt, swing generator away from engine until fan 
can just ·be turned with belt held stationery, 
tighten clamp bolt before slacking off on genera
.tor, tighten pivot bolts. 

SPECIAL GENERATORS :-Model 935-R. Used on cars 
equipped with radio or heaters. See Equipment 
Section for complete data. 

CUT OUT RELAY:-Model 265-G (937-U). Mounted 
on genemtor field frame. 
Cuts in-6.75-7.5 volts. 
Cuts out-0-2.5 amperes discha,rge. 
Relay Contact Gap-.015-.025". 
Air Gap-.012-.017" (contacts closed). 

LIGHTING: - Clum Switches. Light Switch Model 
9236. Foot Control Switch Model 9505. R.B.M. 
Beam Control Switch. Lights •are turned on and 
off by lighting switch. Headlight system provides 
six beam patterns. Three driving beams (pri
mary or clear roa,d beam, secondary or lower 
,beam, ci-ty or low beam) are controlled by Beam 
Control switch on instrument panel. A passing 
or deflected bsam for each of the driving beams 
is provided by operation of the foot control 
switch. 

Bulb Specifications 
Lamp Candlepower Mazda No. 

Headlights ............................ 32-32 .......................... 1000 
Parking, Instrument ........ 3 .......................... 63 
Stop and Tail ........................ 21-2 .......................... 1158 
Dome ...................................... 6 .......................... C81 

FUSES :-Lighting-20 ampere (on lighting switch). 
Generator Field-6 ampere (in regulator case). 

HORNS :---Sparton Type RA. Vibra,tor type. Horn 
current 6 amperes . 
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STUDEBAKER 
COMMANDER MODEL BAND YEAR AHEAD COMMANDER MODEL (1934) 

DELCO-REMY ELECTRICAL SYSTEM 

SERIAL NUMBER:-F1rst number, 8,045,001 (first Model B), 8,100,001 (Year 
Ahead Model B). On plate on lef,t hand f.rame side member under lef-t front 
fender. 

ENGINE NUMBER:-Stamped on boss on upper left center of engine block. 
ENG~E:-~ight cylinder In Line, 'L' head type. Cylinders cast enblock. 

D1mens1ons-Bore, 3 1/16". Stroke, 33/4". Displacement, 221 eu. ins. 
Horsepower-Rated, 30. Developed, 103 H.P. at 4000 R.P.M. 
Compression-6.3-1. Compression pressure, 128 lbs. at 1200 R.P.M. or 101.5-106 
lbs. at 150 R.P.M. (cranking espeed). 

NOTE:-The standard 6.3-1 cylinder head is aluminum. 
Pistons:-Lynite aluminum alloy, slotted skirt, cam ground type. Piston diam

eter 1s smaller (.00825·.01075") across pin bosses. Piston skirt also tapered 
from top to bottom (000-.001" larger d~ameter at bottom). Service pistons 
stamped with exact size as measured at right angles to piston pin -bosses 
¼" up from bottom of skirt. Standard oversize pistons, .002", .004", .010", 
.015", .020", .030". 
Weight-13.44 JOOO. (stripped), 19.68 ozs. (with ,rings .and pin). 
Removal-Piston an<$ rod a'5sembly removed from top of engine. 
Clearance-'Dop, .030-.G36". Bottom, .0015" selective fit. 
Installing New Pistons-Use .003" feeler stock 1" wide to check clearance 
(invert piston, insert in bore with pin parallel to crankshaft and feeler on 
side opposite slot). Use spring scale to check feeler tension. Pull required 
to withdraw feeler should 7-13 lbs. Piston selected for ,bore should be 
within this range. 

NOTE:-Install pistons with slot on minimum pressure side (to left or 
away f.rom camshaft). 

Piston Rings:-Four rings per piston, all above piston pin, #1 to 3-compres
sion rings, #4-oil control ring. Lower ring groove drilled radially with ten 
5/32" oil drain holes. 

Groove Depth 
Ring Width End Gap Wall Thickness in Piston 

Comp. (all) ...... 1/s" ............. 013-.018" ....................... 125-.135" ....................... 137-.143" 
Oil Cont. ( #4) 3/16" ............. 013-.021" ...................... .115-.125" ....................... 173-.178" 

Compression rings are Perfect Circle '70' and should be installed with the 
step downward. Oil Control ring is Perfect Circle '85'. 

Piston Pin:-Diameter, .8741-.8745". Length, 2%". Pin is clamped in rod. Pis
ton pin hole in piston is line-reamed and burndshed. 
Pin Fit in Piston-Light push fit. Clearance, .0001-.0003". With this clear
ance, connecting rod should rock freely on piston of its own weight. 

NOTE:-New pdns a,re :fitted and furnished with all replacement pistons. 
Connecting Rod:-Weight, 28.96 ozs. Length, 8¼". 

Big End Bearing-Spun babbitt-lined type. No shims used. 
Clearance-.0005-.002" (radial) .. 005-.010" (sideplay). 
Adjustment-None (no shims used). Do not file bearing caps. 

Crankshaft:-Nine main bearing type with bolted-on counterweights. 
Journal Sizes-2.3435-2.3440" (2 11/32") diameter ( all bearings). 
Bearing Type-Steel·backed, babbitt-lined or lead-br<mze (Clevite) type. No 
shims used. 
Clearance-.0005-.0025" (1,adial). 
Adjustment-None (no shims used). Do not file bearing caps. Replace re
movable bearings. 
End Thrust-Taken by #1 (front) main bearing. Endplay, .003-.006". Ad
justable by adding or removing shims. 

Camshaft:-Six bearing type. Camshaft drive, helical gears. 
Bearing Type-Split, steel-backed, ,babbitt-lined type. 
Clearance-.00075-.00225" (radial-front), .002-.00375" (all others). 
Camshaft Gears-Cast-i,ron (crankshaft), Bakelite and Fabric (camshaf-t). 
Camshaft Setting-Gears are marked. Mesh marked tooth on crankshaft 
gear between two marked teeth on camshaft gear. Use gear pullers and 
pushers to remove and install gears. 

Valves:- Head Diameter S-tem Diameter Length I Seat Angle 
Intake ................ 1 13/32" ...................... 11/32" ...................... 5 7/32" ...................... 45° 
Exhaust .............. 1 9/32" ...................... 11/32" ...................... 5 7/32" ...................... 45° 
Valve Lift-.34375" (Model B), .28125" (after June 26, 1934). 
Stem-t0-Guide Clearance-.001-.003" (all valves). 
Tappet Clearance-.004" (intake), .006" (exhaust) engine hot. 

II 

HORN BUTTON 
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COMMANDER MODEL B AND YEAR AHEAD COMMANDER MODEL (1934) 
DELCO-REMY ELECTRJCAL SYSTEM 

Valve Springs- Spring Pressure Spring Length 
Valve Closed .................. 59-64 lbs ..................... 2 3/32" 
Valve Open .................... 98-108 lbs ................... 13/4" 

Valve Timing-Model B 
Intake Valves open 15° BTDC. Close 43° ALDO. 
Exhaust Valves open 48° BLDC. Close 10° ATDC. 

Valve Timing-:-Year Ahead Model 
Intake Valves open at TDC. Close 40° ALDO. 
Exhaust Valves open 45° BLDC. Close 11 ° ATDC. 
To Check Valve Timing (Model B) :-Set tappet 
clearance #1 intake valve at .010". This valve 
should open with piston #1 15° or .0876" before 
top dead center when flywheel ~ark 'IN.OP./1-8' 
lines up with indicator on housing. Reset tappet 
clearance at .004" with engine hot or cold. 
Year Ahead Model-Set tappet clearance #1 in
take valve at .010". This valve should open with 
piston #1 on top dead center when flywheel 
mark 'UDC/1 ·8' lines up with indicator. Reset 
tappet clearance at .004". 

Lubrication:-Pressure .type. Gear ,type oil pump 
located in crankcase. 
Oil Pressure-40 lbs. at 26 M.P.H. 
Oil Pressure Relief Valve-Under plug on ldt 
hand side of orankcase in front of oil filler. 
Operates at 40 lbs. 
Capacity and Oil-6½ qts. Use SAE. #30 (sum
mer 45°F. and UP-Use #40 for high speed ,above 
90°F.), #20 (45° to 10°F.), #10 (winter below 
10°F.). 

CARBURETION :-(Fuel System). 
Sec·tion for complete data on 
matic Choke, Fuel Pump, and 

Carburetor :--Stromberg, Model 
tube, downdraft type, 
Automatic Choke--8tromberg. 

See Carburetion 
Carburetor, Auto
Gasoline Gauge. 
E-33, l½" plain 

Fuel Pump:-A.C., Type T (right side of crank
case). 

Gasoline Gauge:-A.C., Electric type. 
IGNITION:-Coil Model 538-A. Ignition switch and 

coil assembled as single unit. 
Ignition Cnrrent-½-1½ amperes (idling), 4-5 
amperes (stopped). 
Ignition Switch, Type 430-A. Two 'on' positions 
provided. Turn key to right for regular operation 
(Startix operative). Turn key to left rto check 
timing or for operation w.iithout Sta1'tix. 

Distributor Model 662-M. Double breaker, 4 lobe 
cam, full ,automatic advance type wlth auxiliary 
vacuum spark control. Contacts open alternately 
at regular 45° intervals, corresponding to goo 
firing interval of engine. Contacts must ,be syn
chronized (see Timing). 
Breaker Gap--8et gap at .020". Limi-ts, .018-.024". 
Breaker Arm Spring Tension-19-23 ounces. 
Cam Angles (Distributor Degrees) - Closed 34 °. 
Open 11 °. Both sets together when properly syn
chronized. 
Manual Advance-25° engine (adjustment only). 

Automatic Advance 
Dlstributor Engine 

Degrees R.P.M. Degrees • R.P.M. 
Start .................... 300 2.5.................... 600 

14½ .................. 1800 29 .................... 3600 

Vacuum Spark Control, Model 680-J:-Vacuum 
unit provides additional advance except when 
engine is accelera,ted, pulling heavily, or oper· 
ated with wide open throttle whep spark will be 
iretarded by return spring in unit. Vacuum Ad
vance-6° (engine-maximum). 

Mounting:-On cylinder head. To remove, loosen 
advance arm clamp bo1t (not necessary ·to •remove 
vacuum connections). 

IGNITION TIMING:- Flywheel Degs. Piston Posi,tion 
All engines ...................... At TDC .............. 0000" TDC. 
Timing (Stationary Contacts) :-Use left hand 'on' 
position of ignition switch if ignition turned on 
Ito check contact opening to avoid automatic 
cranking. Wi,th # 1 piston on compression, turn 
engine over un,til piston reaches top dead center, 
stop when flywheel mark 'UDC./1-8' lines up wi•th 
indicator on housing, loosen advance arm clamp 
,bolt, rotate distributor until stationary contacts 
(mounted directly on breaker plate) begin to 
open, tighten clamp bolt, see that rotor is oppo
site #1 segment in distributor cap, check spark 
plug connections (see diagram). Then synchro
nize second or movable contacts. 
Synchronization (Movable Contacts)-First Meth
od:-Turn engine over 90° to firing position for 
piston #6, stop when flywheel mark 'UDC./3-6' 
lines up wi.th indicator on housing. Loosen lock 
screws on movable sub-plate carrying second set 
of contacts, turn eccentric adjusting screw until 
contacts open, tighten lock screws, check contact 
gap. 
Synchronization-Second Method: - Use special 
synchronizing ,tool, Delco-Remy Pact; #1838182, 
follow complete direction.s in Equipment Section, 
or synchi'onize distributor on rotary spark gap. 
Contact opening interval is regular 45-45-45 (dis
trlbutor degrees). 

Firing Order:-l-6-2·5-8-3-7-4 (,see diagram). 
Spark Plugs:-Champion #7 (Model B), #8 (Year 

Ahead Model), 18 MM. Metric type. 
Spark Plug Gaps-.025", Limits, .0225-.0275". 

BATTERY:-Willard, Type WH-1-13 (RH-1-13 Ex
port), 6 volt, 13 plate, 102 A.H. capacity (20 hour 
.rate). 
Starting Capacity-120 amperes for 20 minutes. 
Grounded Terminal-Positive <+) terminal. 
Location-On lef-t hand side under front floor 
,boards. 

STARTER: - Model 736-H, Armature No. 1838663. 
Starter drive-Outboard Bendix. 
Rotation-Counter-clockwise a,t commutator end. 
Brush Spring Tension-24-28 ounces each. 

Performance Data 
Torque R.P.M. Volts Amperes 

O ft. lbs ............. 6000 .................... 5.0 ................ 65 
15 " .......... Lock .................... 3.15 ................ 570 

Cranking Performance-90 R.P.M. (1050 arma
ture), 180 amperes. 

Mounting :-Flange mounted on left hand front 
face of flywheel housing. To remove, take out 
flange mounting cap screws. 

Starting Switch:--Startix automatic starting switch 
and Startix circuit breaker (Anti-backfire unit) 
used. Controlled by ignition switch. See Equip· 
ment Section for complete data. 

GENERATOR:-Model 955-C. Armature No. 820370. 
Third brush regulation, thermostat control. Ther· 
mos.tat contacts open at 200°F., reducing gener
ator output approximately 40%. 
Charging Rate Adjustment-Take off commutator 
covell' band, loosen small ,round lock screws on 
commutaitor end plaite, shift third brush by hand 
counter-clockwise to increase, or clockwise to de
er.ease charging rate, tighten locking screws. 
Maximum Charging Rate-20 amperes (cold), 8.4 
volt-s, 1450 R.P.M. or 18.5 M.P.H. 

Performance Data 
Amperes Volts R.P.M. 

Cold ............ 19-21... ............... 8.35-8.5 .............. 1450 
Hot .............. 9-12 .................. 7.35-7.65 .............. 1800-2000 
Rotation-Counter-clockwise at commutator end. 
Shunt Field Current-4.0-6.1 amperes rut 6.0 volts. 
Brush Spring Tension-14-18 ounces each. 

SPECIAL GENERATORS :-Model 935-H. Used on cars 
equipped with radio. See Equipment Section for 
complete data. 

Mounting:-Cradle mounted at left front of engine. 
Fan Belt drive. To remove, slack off belt, discon
nect water pump driive coupling, loosen mounting 
clamp band. 
Belt Adjustment:-Loosen nut back of fan brack
et, Iif.t up fan assembly until fan can just be 
turned with belt held sta,tionary, tighten nut. 

CUT-OUT RELAY:-Model 265-B. Mounted on gen
erator. 
Cuts in-6.4 volts, 700 R.P.M. (generator), 7.6 
M.P.H. Cut·in limits, 6.75-7.5 volts. 
Cuts out-0-2.5 amperes discharge, 
Relay Contact Gap-.015-.025". 
Air GaP-.012-.017" (contacts closed). 

LIGHTING:-Clum Switches. Light Switch Model 9498. 
Foot Contl·ol Switch 9492. R.B.M. Beam Control 
Switch. Lights are turned off and on by lighting 
switch. Headlight system provides six beam pat
terns. Three driving beams (Primary or Clear 
Road Beam, Secondary or Lower Beam, City or 
Low Beam) are controlled by Beam Control Switch 
on instrumtm.t panel. A passing or deflected beam 
for each of the dt1iving beams is provided by 
operation of the foot control switch. 

Bulb Specifications 
Lamp Candlepower Mazda No. 

Headlights .......................... 32-32 ........................ 1000 
Parking, Instrument........ 3 ........................ 63 
Stop and Tail.. ................... 21-2 ........................ 1158 
Dome ...................................... 6 ........................ 081 

CURRENT LIMIT RELAY:-Model 410-L. Vibra,ting 
circuit breaker in lighting circuits. Starts to op
erate with load of 30-35 amperes, limiting load to 
5-18 amperes. 
Contact GaP-.012-.020". 
Air GaP-.015-.025" (contacts closed). 
Spring Tension-5 ozs. min. (,at brass button). 

BORNS :--Sparton, Type RA. Vibra;tor .type. Hor,n 
current,· 6 amperes. 
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STUDEBAKER 

PRESIDENT MODEL C AND YEAR AHEAD PRESiDENT MODEL (1934) 
DELCO-REMY ELECTRICAL SYSTEM 

SERIAL NUMBER:-First number, 7,045,001 (first Model C), 7,100,001 (Year 
Ahead Model C). On plate on left hand frame side member •under lef.t front 
fender. 

ENGINE NUMBER:-Stamped on boss on upper left center of engine block. 
ENGINE:-Eight cylinder In Line, 'L' head type. Cylinders cast enblock. 

Dimensions-Bore, 3 1/16". Stroke, 4¼". Displacement, 250.4 cu. ins. 
Horsepower-Rated, 30. Dev•eloped, 110 H.P. at 3600 R.P.M. 
Compression-6.3-1. compression pressure, 137 lbs. at 1200 R.P.M. or 114-117 
lbs. at 150 R.P M. (cranking speed). 

NOTE:-Standard 6.3-1 cylinder head is aluminum. 
Pistons:-Lymte aluminum alloy, slotted skirt, cam ground type. Piston diam

eter is smaller (.00825-.01075") across pin bosses. Piston skirt is also tapered 
from top to bottom (.000-.001" larger diameter at bottom). Service pistons 
are stamped with exact size as measured at right angles to piston pin 
bosses ¼" up from bottom of piston skirt. Standard overaize pistons, .002", 
.004", .010", .015", .020", .030". 
Weight-13.44 ozs. (stripped), 19.68 ozs. (with rings and pin). 
Removal-Piston and rod assembly removed from top or engine. 
Clearance-Top, .030-.036". Bottom, .0015" selective fit. 
Installing New Pistons-Use .003" feeler stock l" wide inserted .between 
piston and cylinder wall on pressure side (opposite side from slot) with 
piston inverted in bare and pi-ston pin bosses parallel to slot. Use spring 
s~le to check feeler tension. Pull required to withdraw feeler should ,be 
7-13 lbs. Piston selected for •bore should •be within this range. 

NOTE :-Install pistons with slot on mtnimum pressure side (to left or 
away from camshaft). 

Piston Rings:-Four rings per piston, all above piston pin, #1 to 3-com
pression rings, #4-oil control ring. Lower ring groove is drilled radially 
with .ten 5/32" oil drain holes. 

Groove Depth 
Ring Width End Gap Wall Thickness in Piston 

Comp. (,all) ...... 1/s" ............. 013-.018" ....................... 125-.135" ....................... 137-.143" 
Oil uont. ( #4) 3; 16" ............. 013-.021" ........... - .......... 115-.125" ....................... 173-.178" 

NOTE:-Compression rings are Perfect Circle '70' and should be installed 
with step downward. Oil Control Ring is Perfect Circle '85'. 

Piston Pin:-Diameter, .8741-.8745". Length, 25/s". Pin is clamped in rod. Pis
ton pin hole in piston is line-reamed and burnished. 
Pin Fit in Piston-Light push fit. Clearan~e, .0001-.0003". With this clear
ance, rod should rock freely in piston of its own weight. 

NOTE:-New pins are fitted and furnished with all I"eplacement pistons. 
Connecting Rod:-Weight, 32 ozs. Length, 8" (center-to-center). 

Big End Bearing-Remo•vable lead-bronze (Clevite) bearings. No shims. 
·Clearance-.00075-.00275" (radial), .005-.010" (sideplay). 
Adjustment-None (no shims). Do not file bearing ,caps. Replace removable 
bearings. Bearings furnishe~ for service in standard, .005", .010", .020" un
dersize. Bearings cannot be ll'eamed and crankshaft journals must be 
.turned down to provide -0orrect clear,ance (.0005-.002") when new 'bearings 
ar.e installed. . 

NOTE:-Bearings ,are provided with small integral tongue which fits into 
recess in rod and bearing cap. In installing new bearings, see tha1'. tongue 
enters recess so that bearings are restrained from turning, see that oil holes 
line up, and that ,bearings do not project beyond edges of rod and bearing 
.cap after bearings have been pressed into place. \ 

Crankshaft:-Nine main bearing type with bolted-on ~ounterweights. 
Journal Sizes-2.3435-2.3440" (2 11/32") diameten (all bearings). 
Bearing Type-Removable lead-bronze (Clevite) type. No shims used. 
Clearance-.001-.003" (radial). 
Adjustment-None (no shims). Do not file bearing eaps. Replace removable 
bearings. 
End Thrust-Taken by #1 (front) main bearing. Endpl~Y .. 003-.006". Ad
justable by adding or removing shims. 

Camshaft:-Six bearing type. Camshaft drive, helical gears. 
Bearing Type-Split, steel- backed, babbitt-lined type. 
Clearance-.00075-.00225" (radial-front), .002-.00375" (all others). 
Camshaft Gears--Cast-iron (crankshaft), Bakelite and Fabric (camshaft). 
Camshaft Setting-Gears are marked. Mesh marked tooth on crankshaft 
gear between •two marked teeth on camshaft gear. Use gear pullers and 
pushers to remove and install gears. 
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STUDEBAKER 
PRESIDENT MODEL C AND YEAR AHEAD PRESIDENT MODEL (1934) 

DELCO-REMY ELECTRICAL SYSTEM 

Valves:- Head Diameter Stem Diameter Length 
In.bake ........ 1 13/32" .................. 11/32" .................. 5 7/32" 
Exhaust .... 1 9/32" .................. 11/32" .................. 5 7/32" 
Seat Angle-45 ° (all valves). Lift, .34375". 
Stem-to-Guide Clearance-.001-.003" (all valves). 
Tappet Clearance-.004" (intake), .006" (exhaust) 
engine hot. 
Valve Springs- Spring Pressure Spring Leng.th 
Valves Closed ................ 59-64 lbs ................... 2 3/32" 
Valves Open .................. 98-108 lbs ................... l¾" 

Valve Timing 
Intake Valves open 15° BTDC. Close 430 ALDC. 
Exhaust Valves open 48° BLDC. Close 10° ATDC. 
To Check Valve Timing:-Se,t tappet clearance 
#1 intake valve at .010". This valve should open 
with piston #1 15° or .0915" before top dead cen· 
ter when flywheel mark 'IN.OP./1-8' lines up with 
indicator on housing. Reset .tappet cleaTance a,t 
.004" with engine hot or cold .. 

Lubrication:-Pressure type. Gear type oil pump 
lOC'c!.,ted in crankcase. 
Oil Pressure-40 lbs. at 27.4 M.P.H. 
Oil Pressure Relief Valve-Under plug on left 
hand side of crankcase in front of oil filler. Op
erates a.t 40 lbs. 
Capacity and Oil-6½ qts. Use SAE. #30 summer 
45° ,and up-Use #40 for high speed driving 
above 90°F.), #20 45° to 10°F.), #10 (winter 
.below 10°F.). 

CARBURETION:-(Fuel System). See Carburetion 
Section for complete data on Carburetor, Auto
matic Choke, Fuel Pump, and Gasoline Gauge. 

Carburetor :-Strombevg, Model EE-22, 1 ¼" dual, 
.plain tube, downdraft type. 
Automatic Choke-Stromberg. 

Fuel Pump:-A.C., Type J Combination fuel and 
vacuum pump. 

Gasoline Gauge :-A.C., Electric type. 
IGNITION:-Coil Model 538-A. Ignition 6witch and 

coil assembled as single unit. 
Ignition Current-½-!½ amperes (idling), 4-5 
amperes (stopped). 
Ignition Switch, Type 430-A. Two '-0n' pos-itions 
provided. Turn key •to right for regular oper,ation 
(Startix operative). Turn key to left to check 
timing or for operation without stavtix. 

Distributor Model 662-M. Double breaker, 4 lobe 
cam, full automatic advance type w..ith auxiliary 
vacuum spark control. Contacts open alternately 
at regular 45° il'lltervals, corresponding ,to 90° 
fuing interval of engine. Contacts must .be syn
chronized (see Timing). 
Breaker Gap-Set gap at .020". Limits, .018-.024". 
Breaker Arm Spring Tension-19-23 ounces. 
Cam Angles (Distributor Degrees) - Closed 34°. 
Open 11 °. Both sets together when properly syn
chronized. 
Manual Advance-25° engine (adjustment only). 

Automatic Advance 
Distributor Engine 

Degrees R.P.M. Degrees R.P.M. 
St8!I't .................... 300 2.5.................... 600 

14½ .................. 1800 29 ····················3600 
Vacuum Spark Control, Model 680-J:-Vacuum 
unit provides .additional advance except when 

engine is acceler.aited, pulling heavily, or oper· 
ated with wide open throttle when spark will be 
,retarded by return spring in unit. Vacuum Ad
vance-Bo (engine-maximum). 

Mounting:-On cylinder head. To remove, loosen 
adv·ance arm clamp bolit (not necessary to remove 
vacuum ,connections). 

IGNITION TIMING:- Flywheel Degs. Piston Posiition 
All engines ...................... At TDC .............. 0000" TDC. 
Timing (Stationary Contacts) :-Use left hand 'on' 
position of ignition switch if ignition turned on 
Ito check contact opening to avoid automatic 
cronking. With #1 piston on compression, turn 
engine over until piston ,reaches top dead center, 
stop when flywheel mark 'UDC./1-8' lines up with 
indicator on housing, loosen advance arm clamp 
,bo1t, rotate ,distributor ul'lltil sta,tionary contacts 
(mounted di-rec,tly on :breaker plate) begin to 
open, tighten clamp bolt, see •that rotor is oppo
site #1 segment in distributor cap, check spark 
plug connections (see diagram). Then synchro
nize second or movable contacts. 
Synchronization (Movable Contacts)-First Meth
od:-Turn engine over 90° to firing position for, 
,piston #6, stop when flywheel mark 'UDC./3-6' 
lines up with indicator on housing. Loosen lock 
screws on movable. sub-plate carry.ing second set 
of contacts, ,turn eccentric adju.sting screw until 
.contacts open, tighten lock screws, check contact 
gap. 
Synchronization-Second Method: - Use special 
synchronizing tool, Delco-Remy Pa:rlt # 1838182, 
follow complete directions in Equipme,nt Section, 
or synchronize distributor on rotary spa,rk gap. 
Contact opening interval is regular 45-45-45 (dis
tr.ibutor degrees). 

Firing Order:-1-6-2·5-8-3-7-4 (see diagram). 
Spark Plugs:-Champion #7 (Model B), #8 (Year 

Ahead Model), 18 MM. Metric •type. 
Spark Plug Gaps-.025". Limi.fis, .0225-.0275". 

STUDEBAKER PRES., MODEL C 
BATTERY:-Willard, Type WH-4-17 (RH-4-17 Ex

port), 6 v,olrt, 17 plwte, 136 A.H. capacity (20 hour 
ra,te). 
Starting Capacity-160 amperes for 20 minutes. 
Grounded Terminal-Positive (+) terminal. 
Location-On lef·t hand side under front floor 
bOM'dS. 

HORNS :-Sparton SOS, Type A2. Vibrator type. Horn 
currel'llt, 6 amperes 

STARTER: -Model 736-H. Armature No. 1838663. 
Starter drive-Outboard Bendix. 
Rotation-Counter-clockwise art commutator end. 
Brush Spring Tension-24-28 ounces each. 

Performance Data 
Torque R.P.M. Volts Ampe,res 

0 ft. lbs ............. 6000 .................... 5.0 ................ 65 
15 " .......... Lock .................... 3.15 ................ 570 

Cranking Performance-90 R.P.M. (1050 arma
ture), 180 amperes. 

Mounting:-Flange mounted on left hand front 
face of flywheel housing. To remove, .take out 
flange mounting cap screw6. 

Starting Switch:-Startix automatic starting switch 
and startix circuit breaker (Anti-backfire unit) 
used. controlled by ign1tion switch. See Equip· 
ment Section for complete data. 

GENERATOR:-Model 955-C. Armature No. 820370. 
Third brush reguiation, thermostat c•ontrol. Ther· 
mostat contaots open a,t 200°F., reducing gener-
ator output approximately 40%. , 
Charging Rate Adjustment-Take off commutator 
cover bamd, loosen small •round 1ock screws on 
C•ommU;tator end plwte, shift third brush by hand 
c,ounter-clockwise to increase, or clockwise to de
crease charging mite, tighten locking screws. 
Maximum Charging Rate-20 amperes (cold), 8.4 
vo1ts, 1450 R.P.M. or 18.5 M.P.H. 

Performance Data 
Amperes Volts R.P.M. 

Oold ............ 19-21... ............... 8.35-8.5 .............. 1450 
Hot .............. 9-12 .................. 7.35-7.65 .............. 1800-2000 
Rotation-Counter-clockwise at commutator end. 
Shunt Field Current-4.0-6.l amperes at 6.0 volts. 
Brush Spring Tension-14-18 ounces each. 

SPECIAL GENERATORS:-Model 935-H. Used on cars 
equipped with radio. See Equipment Section f.or 
complete data. 

Mounting:-Cradle mounted a,t left frorut of engine. 
Fan Belt drive. To ,remove, slack off belt, discon
nect water pump dllive coupling, loosen moul'llting 
clamp band. 
Belt Adjustment:-Loosen nut back of fan brack
et, lifit up 1\am assembly until fan can just be 
turned with belt held stationary, tighrten nut. 

CUT-OUT RELAY:-Model 265-B. Moun.ted on gen
erator. 
Cuts in-6.4 .voits, 700 R.P.M. (g.enerator), 7.6 
M.P.H. Cu,t·1n limits, 6.75-7.5 volts. 
Cuts out-0-2.5 amperes discharge. 
Relay Contact Gap-.015-.025". 
Air Gap-.012-.017'' (contacts dosed). 

LIGHTING :-Clum Switches. Light Switch Model 9498. 
Foot Control Switch• 9492. R.B.M. Beam Control 
Switch. Lights are turned off and on by lighting 
switch. Headlight system provides six beam pat
terns. Three driving beams (Primary or Clear 
Road Beam, Soocmdary or Lower Beam, City or 
Low Beam) are controlled by Beam Control Switch 
on instrument panel. A passing or deflected beam 
for each of the diriving beams is provided by 
operation of ·the foot control switch. 

Bulb Specifications 
Lamp Candlepower Mazda No. 

Headlights .......................... 32-32._ ...................... 1000 
Barking, Instrument........ 3 ··················-··-·· 63 
Stop and Tail... ................... 21-2 ··················-·-•··ll58 
Dome ...................................... 6 ........................ C81 

CURRENT LIMIT RELAY:-Model 410-L. Vibrating 
circuit breaker in light.lug circuirts. Starts to op
erate with load of 30-35 amper,es, limiting load ;to 
5-18 amperes. 
Contact Gap-.012-.020". 
Air Gap-.015-.025" (contacts closed). 
Spring Tension-5 ozs. min. (at brass button). 

HORNS :-Sparton SOS, Type A2. Vibrator type. Horn 
current, 6 amperes. 
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TERRAPLANE 

CHALLENGER SERIES, MODEL KS (1934) 
STANDARD MODEL K-112"WB. DE LUXE MODEL KU-116"WB. (1934) 

AUTO-LITE ELECTRICAL SYSTEM 

SERIAL NUMBER:-First number (K), 373,000. (KU), 21,500. (KS), 396,727. On 
plate on dash (under hood). 

ENGINE NUMBER:-Stamped on lef.t hand side of cylinder opposite #1 cylinder. 
First number, 48000. 

ENGINE:-Six cylinder, 'L' head type. Cylinders cast enbloc. 
Dimensior.is-Bore, 3". Stroke, 5". Displacement, 212 cu. ins. 
Horsepower-Rated, 21.6. Developed-(5.7§-1 head), 80 H.P. at 3600 R.P.M. 
(6.25-1 head), 85 H.P. at 3600 R.P.M. (7.00-1 head), 89½ H.P. at 3600 R.P.M. 
Compression-Std. 5.75-1. Compression pressure, 80 lbs. at 125 R.P.M. 

Opt. 6.25-1 and 7.00-1. Both these heads are aluminum com
posite. Ethyl,ized fuel must be used• in engines with the high 
compression 7.00-1 'Super Power Dome' head. 

Pistons:-Own. Aluminum alloy, 'T' slot, 'Cam' g.round type with greater 
greater clearance across pin bosses. Finished replacement pistons furnished 
as follows: B, D, F.,J-standard bore (3.000-3.004"), BO, DO, FO, JO-ten
thousandths oversize (3.010-3.014"), BB, DD, FF~twenty-thousandths oversize 
(3.020-3.022"). Recondition cylinders to standard size as given above. 
Weight-Piston only, 9.6 ozs. Complete assembly, 14½ ozs. 
Removal-Piston and rod assembly removed through top of engine. 
Clearance-Top, .016". Bottom, .0005". 
Fitting New Pistons-Use feeler gauge .0015-.002" thick to check clearance. 
It should be possible to withdraw feeler with thumb and forefinger from be
tween piston and cylinder wall at point exactly opposite 'T' slot. 

NOTE:-Install pistons with 'T' slot to left. 
Piston Rings:-Two compression, two oil rings per piston, all above pin. Lower 

(oil ring) groove drilled radially with oil drain holes. 
Ring Width End Gap Wall Thickness Groove Depth 

Comp. (both) ............ 3/32" ............. 006-.016" ....................... 123" ....................... 156" 
Oil Cont. (Upper) ...... ¼" ............. 006-.016" ....................... 128" ....................... 156" 
Oil Cont. (Lower) .... 3/16" ............. 006-.016" ....................... 128" ....................... 156" 

Piston Pin:-Diameter, ¾". Length, 2 7/16". Pin floats in piston and rod and 
is held by retaining rings. Pin hole in connecting rod is bronze-bushed. 
Pin Fit in Piston-Snug ,fit with piston heated, to 200°F. 
Pin Clearance in Rod Bushing-.0003". 

Connecting Rod:-Weight, 29.44 ozs. Length, 8 3/16" (center-to-center). 
Big End Bearing-Spun babbitt -type. Laminated shims used. 
Clearance-.001" (radial), .006-.010" (sidepla.y). 
Adjustment-Shims (laminated, type). 

NOTE:-Connecting rod lower bearings are offset. Install -rods with right 
hand offset in cylinders #1, 2, 4 and left hand offset in cylinders #3, 5, 6. 

Crankshaft:-Three main bea,ring type with integral counterweights. 
Journal Sizes-#1-2 11/32", #2-2.'%", #3-2 13/32" diameter. 
Bearing Type-Removable •bronze-backed, babbitt-lined ,type. Shims used. 
Bearing Clearance-.001" (radial). 
Adjustment-Shims (lamina.ted type). 
End Thrust-Taken by #2 (center) main ,bearing. Endplay, .006-.012" 

Camshaft :-Gear driven from crankshaft. 
Gear Type-Crankshaft gear-steel. Camshaft gear-GE. Bakelite. 
End Thrust-Taken by spring and plunger on front end of shaft. 
Camshaft Setting-Gears are marked. Mesh marked tooth on crankshaft 
gear between •two marked teeth on crankshaft gear. 

Valves:- Head Diameter Stem Diameter Length Seat Angle Lift 
Intake ................ 1%" ...................... 5/16" ...................... 5 11/32" .............. 45° .............. 11/32" 
Exhaust ............ 1:'%" ...................... 5/16" ...................... 5 11/32" .............. 45° .............. 11/32" 
Stem-to-Guide Clearance-.0015-.003" (intake), .003-.005" (exhaust). 
Tappet Clearance- Running (engine hot) Timing 

Intake ................................................... 006" ..................................................... 010" 
Exhaust ................................................. 008" ..................................................... 010" 

Valve Springs- Spring P.ressure Spring Length 
Valve Closed .......................................... 44 lbs ................................................. 2" 
Valve Open .......................................... 102 lbs ............ ~ ................................... 1 21/32" 

Valve Timing 
Intake Valves Open-10°40' BTDC. Close-60° ALDC. 
Exhaust Valves Open-50° BLDC. Close-18°44' ATDC. 

NOTE:-Timing figures are correct for .010'1 tappet clearance. 
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TERRAPLANE 

CHALLENGER SERIES, MODEL KS (1934) 
STANDARD MODEL K-112"WB. DE LUXE MODEL KU-116"WB. (1934) 

AUTO-LITE ELECTRICAL SYSTEM 

Lubrication:-Duo-flow (splash) system with positive 
pump feed to oil troughs and timing gears by os
cilla·ting plunger type pump. Pump mounted on 
right hand side of .crankcase. 
Normal Oil Pressure-3 pounds. 
Oil Pressure Relief Valve-Operates at 3 lbs. Loca
ted on right hand side of crankcase at rear (com
bined with oil pressure signal light switch). See 
Signal Lights under Lighting for data. 
Capacity and Oil-7 qts. (dry), 6 qts. (refill). Use 
SAE #30 (above 40°F.), #20-W (40o to o°F.). 

CARBURETION: - (Fuel System). See Oarburetion 
Section for complete data on Carburetor, Auto
matic Choke (Climatic Control), Fuel Pump, and 
Gasoline and Oil Level Gauge. 

Carburetor:-Carter, Model 281-S (K, KU), 295-S 
(KS), 1¼" plain tube, downdraft type. 
Automatic Choke-Carter Climatic Control (281-
only). 

Fuel Pump :-A.C., Type R. 
Gasoline Gauge:-Motometer, electric type. 

IGNITION:-Coil Model IG-4311. Lock coil type. Re
sistor mounted on distri-butor. 
Ignition Current-2.5 amperes (idling), 4.5 am
peres (stopped). 

Distributor Model IGB-4301-A. Single breaker, 6 
lobe cam, full automatic advance type. 
Breaker Gap-Set gap at .020". Limits, .018-.020". 
Breaker Arm Spring Tension-16-22 ounces. 
Cam Angles (Distributor Degrees)---Closed 40.5°. 
Open 18.5°. 

Automatic Advance 
Distributor Engine 

Degrees R.P.M. Degrees R.P.M. 
Start .................... 400 0........................ 800 
3 ..... - ................. _ 720 6 ........................ 1440 
6 ............................ 1040 12 ........................ 2080 
9 .......................... 1360 18 ........................ 2720 

12 .......................... 1680 24 ........................ 3360 
15 .......................... 2000 30 ....................... .4000 

IGNITION TIMING:- Flywheel Degs. Piston Position 
Initial Setting (all engines) at TDC. . ...... 0000" TDC. 
Timing (Initial Setting) :-With #1 piston on 
compression, turn engine over until piston reaches 
top dead .center, • stop when flywheel mark 
'UDC.1-6/' registers with pointer in inspection 
hole (left hand front face of flywheel housing 
above star,ter), loosen hold-down screw in ad
vance arm, rotate distributor clockwise to limit 
of advance arm slot, then .rotate distributor 
slowly counter-clockwise until contacts begin to 
open, tighten hold-down screw, check rotor po
sition and spark plug connections (see diagram). 
This top dead center setting should be checked 
by road-testing car and spark advanced as much 
as operating conditions and fuel rating will al-
low (see below). . . 
Timing (Final Setting:-With engine at normal 
operating temperature and running ait 8 M.P.H. 
in high gear on level road, accelerate engine 
rapidly and note performance from 10 to 15 
M.P.H. With correct setting a slight spark knock 
should be noted under these conditions. If no 
knock is heard, loosen hold-down screw in ad
vance arm and rotate distribufor one graduation 
co~~ter-,clockwjse (~dvance). ;Jf kl)ock is too se-

vere, rotate distributor one graduation colckwise 
(retard). Repeat test until satisfactory setting is 
secill'ed. Final setting must not be beyond max
imum advance mark on flywheel (¾" .before top 
dead center mark 'UDC.1-6/'). 

Firing Order:-1-5-3-6-2-4 (see diagram). 
Spark Plugs:---Champion, Type J-7. 14 MM. Metric. 

Spark Plug Gaps-.022". 
BATTERY:-National, Type S'l'-3-17X, 6 volt, 17 plate, 

100 ampere hour capacity. 
Starting Capacity-122 amperes for 20 minutes. 
Grounded Terminal-Positive ( +) terminal. 
Location-Left hand side under front floor boards. 

STARTER:-Model MAB-4060. Armature No. MAB-2114. 
Starter drive-Inboard Bendix. 
Rotation-Counter-Clockwise at commutator end. 
Brush Spring Tensien-44-56 ozs. (new brushes). 
Normal Cranking Speed-150 R.P.M. 

Performance Data 
Torque R.P.M. Volts Amperes 

0 ft. lbs ............... 3700 ..................... 5.5 .................... 60 
.6 " .............. 1910 ..... _ ............. 5.5 .................... 100 

3.4 " ······ .. ······1100 ..... _ ............. 5.0 .................... 200 
6.6 " ······ ........ 695 .................... 4.5 .................... 300 

10.15 " .............. 420 .................... 4.0 .................... 400 
15.8 " ............ Lock .................... 3.0 .................... 582 
22.5 " ............ Lock .................... 4.0 .................... 775 
NOTE:-Lock torque figures cor,rect without 

switch. 
Starting Switch: -Type SS-4001. Solenoid type 

switch mounted on starter field frame and con
trolled by pushbutton switch on instrument panel. 

Mounting:-Flange mounted on left hand front face 
of flywheel housing. To remove, take out two 
flange mounting bolts. 

GENERATOR: -Model GBK-4602. Armature No. 
GBK-2055. Ventilated, thi::d brush control type 
with external voltage ,regulator. See Equipment 
pection for complete data on Voltage Regulator. 
Charging Rate Adjustment:-Use test meters to 
check genera.tor output. Short out voltage reg
ulator by connecting short jumper wi,re from 
'F' terminal on generator to g,round. Take off 
commutator cover band, shift third brush by 
]land counter-clockwise to increase, or clockwise 
to decrease charging rate. Remove jumper wire. 
Maximum Charging Rate-22 amperes (cold), 8.0 
volts, 2400 R.P.M. or 28 M.P.H. 

Performance Data 
(Cold-without regulator field resistance) 

4mJ'eres··························Viits ..... • .... • ................... RS~cr· 
: ................................... ;·i ........................ ~······1~!g 

12 ...................... ........ 7.3 ................................ 1300 
16 ··································7·55 ........ • ...................... 1500 
22 ··································8.0 ...............•................ 2200 

Rotation-Counter-clockwise at commutator end. 
Brush $pring Tension-18-22 9unces. 
Field Current-3. 75-4.15 amperes at 6.0 volts. 
Motoring-4.46-4.94 amperes at 6.0 volts. 
Field Fuse--7½ ampere capacity in knurled cup 
under regulator case. 

Mounting:-Pivot mounted at left front of engine. 
Driven by fan belt. To remove, take out two pivot 
bolt$ and one, clamp ~It. 

Belt Adjustment-Loosen pivot bolts and clamp 
bolt, swing generator out or away from engine 
until slight pull is felt on belt, tighten clamp 
bolt before slacking off on generator, tighten 
pivot bolts. 

CUT-OUT RELAY: -Model CBA-4002. Mounted on 
dash. Relay has extra set of contacts above 
armature for charge tell-tale light control. 
Cuts in-6.4 volts, 750 R.P.M. or 8 M.P.H. 
Cuts out-,5-2.5 ampere discharge. 

VOLTAGE REGULATOR:-Model TC-4102-A. Voltage 
regulator contacts open when generator voltage 
reaches 8.6 volts, reducing charging rate approx
imately 50%. Maximum charging rate 22 am
peres (regulator contacts closed), 10 amperes 
(contacts open). See Equipment Section for com
plete data on Regulator. 

LIGHTING :-Soreng-Manegold Switch, Model 5640-A, 
C-5640-A (without windshield wiper fuse). Soreng
Manegold Foot Control Switch. Foot contre>l switch 
provides assymetric 'meeting' beam (lower beam 
right hand headlight, upper beam left hand head
light). Headlight beams are crossed (left hand 
headlight lights right side of road). Operative 
only with lighting switch in 'Country Driving' 
position. Headlight bulbs are pre-focused type. 

Bulb Specifications 
Lamp Candlepower Mazda No. 

Headlights ............................ 32-21 ........ ·-·····2320-C 
Parking, Instrument, Flood 3 ................ 63 
Dome, Vestibule .................... 15 ........... _... 87 
Stop and Tail... ..................... 21-2 ................ 1158 
Signal ...................................... 3 ................ 64 (DC.) 

SIGNAL LIGHTS:-Battery charge tell-tale and oil 
pressure tell-tale light mounted on instrument 
panel. Light bulbs are standard 3 cp. DC. bulbs. 

Battery Charge Tell-tale. At left of instrument 
cluster. Tell-tale should light with ignition turned 
on and should go out when gentrator begins to 
charge battery (relay contacts closed). If tell
tale does not burn when ignition turned on, check 
bulb by grounding tell-tale terminal on relay to 
generator field :trame. If tell-tale does not light, 
replace bulb. If lamp lights, check auxiliary con
tact spring, contacts and ground resistor. See 
that auxiliary ccmta,cts are closed with main 
contacts open. If tell-tale lights at speeds above 
idling (8 M.P.H.), generator or relay is defective. 

Oil Pressure Tell-tale. At ri~ht of instrument 
cluster. Tell-tale should light with ignition turned 
on but should go out when engine is operated 
(light should flash at idling speeds). Tell-tale 
·should not light or flash at speeds above idling. 
If tell-tale does not light when ignition is turned 
on, check bulb by grounding terminal on oil pres
sure check valve (right side of crankcase) to 
engine. If tell-tale does not light, replace bulb. 
If tell-tale does not flash at idling speeds, dis
assemble check valve and clean out by-pass hole 
behind plunger, see that terminal pin is straight 
and clean, and that plunger is free to move. 

FUSES:-Lighting-Two 20 ampere capacity fuses on 
back of lighting switch. 
Windshield Wiper-7½ amr;,ere capacity fuse on 
lighting switch (not used on all ca.rs). 
Generator· Field-7½ ampere capacity. 
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WILLYS 

FOUR CYLINDER, MODEL 77 (1934) 
AUTO-LITE ELECTRICAL SYSTEM 

SERIAL NUMBER:-On plate on left hand frame side member near front spring 
rear shackle and on body sill at left door opening. 

ENGINE NUMBER:-Stamped on right front upper corner of cylinder block. 
ENGINE:-Four cylinder, 'L' head type. CyUnders cast enbloc. 

Dimensions-Bore, 31/s". Stroke, 43/s". Displacement, 134.2 cu. ins. 
Horsepower-Rated, 15.6. Developed, 48 H.P. at 3200 R.P.M. 
Compression-5.13-1. No optional compression ratios. 

Pistons:-Llght weight cast-Iron, relieved at piston pin bosses. 
Removal-Piston and rod assembly -removed through bottom of engine. 
Clearance-Skirt, .002-.003". 

Piston Rings:-Four rings per piston, all above piston pin, #1 to 3-compres
sion rings, #4--slotted oil control ring. Lower ring groove is drilled radia,lly 
with oi-1 drain holes. 

Ring Width End Gap 
Comp. (all) ................................ 3/32" ..................................... 007-.012" 
Oil Cont ....................................... 3/16" ..................................... 007-.015" 

Piston Pin:-Diameter, %". Pin floats in piston and ,rod and ls retained by 
locking rings. Pin hole in connecting rod is bronze bushed. 

Connecting Rod:-Length, 9 3 116" (center-to-center). 
Big End Bearing-Removable centrifugally cast babbitt-lined type. 
Clearance-.001" (radial), .004-.009" (sideplay). 
Adjustment-None (no shims). 

NOTE:-Connectlng rod lower bearings are offset. Install rods with shortest 
side of bearing toward nearest main bearing (short side forward on #1 and 
#3 rods, toward rear of engine on #2 and #4 rods) . Oil hole in upper half 
of connecting rod lower bearing must be toward right of engine (opposite 
side from camshaft) on all rods. 

Crankshaft:-Three main bearing type. 
Journal Sizes-2 3/16" diameter (al bearings). 
Bearing Type-Removable steel-backed, babbitt-lined type. No shims used. 
Clearance-.002" (radial). 
Adjustment-None (no shims). 
End Thrust-Taken by #1 (front) main bearing. Endplay, .005". 

Camshaft:-Four bearing type. Camshaft drive-Non-adjustable chain. 
Camshaft Setting-Sprockets are punchmarked. Mesh chain with sprockets 
turned so that marks are adjacent and in line with a straightedge across the 
shaft centers. 

Valves:- Head Diameter Stem Diameter Seat Angle Lift 
Intake .................. 1 17/32" ......................... 372" ........................ 45° .................... 21/64" 
Exhaust ·········-·····1 15/32".··············-······· .371 ".··-···················45° .................... 21/64" 
Tappet Clearance--.004" (intake), .006" (exhaust) engine hot. 
Valve Springs-Spring pressure, 85 lbs. Length, 1 15/16". 

Valve Timing 
Intake Valves Open-At TDC. Close-45° ALDC. 
Exhaust Valves Open-40° BLDC. Close- 5° ATDC. 
To Check Valve Timing-Set tappet clearance #1 intake a,nd e.xhaust valves 
at .010". Intake valve should open with piston on top dead center when fly
wheel mark 'T.C. I.O.1-4' llnes up with pointed end of inspection hole cover 
plate screw (top left hand surface of flywheel housing). ;Exhaust valve closes 
with piston 5° or .0103" past top dead center when flywheel mark 'E.C./' lines 
up with indicator. Reset tappet clearance at .004" (inta~e), .006" (exhaust) 
with engine hot. . . 

Lubrication:-Pressure ,type. Gear type oil pump located at lower end of in
clined accessory 6haft at -left of crankcase. . 
Normal Oil Pressure-30 lbs. at 1500 R.P.M. or 30 M.P.H. 
Oil Pressure Relief Valve-Operates at 30-35 ·lbs. Located in oil pump cover. 
Adjustable by adding or removing shims in plug above spring. 
Capacity and Oil-4 qts. Use SAE. #30 (normal summer temperatures), #20 
(normal winter temperatures), #10 (extreme winter temperatures and first 
1000 miles with new engine). 

CARBURETION:-(Fuel System). See Carburetion Section for complete data on 
Carburetor, Fuel Pump, and Gasoline Gauge. 

Carburetor:-Tillotson, Model D-lA, 11/s", plain tube, downdraft type. 
Fuel Pump:-A.C., Type P (left hand side of crankcase). 1 

Gasoline Gauge,:-National Elec_tric type. 
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IGNITION :-Coil Model IG-4406. Mounted on right 
hand side of engine block. 
Ignition Current-3.1 amperes (running), 4.98 am
peres (stopped). 
Ignition Switch-Electrolock, Type 17-A (new 
type-no cable). See Equipment Section. 

Distributor Model IGB-4078. Single breaker, 4 lobe 
cam, full automatic advance type, 
Breaker Gap-Set at .018". Limits, .018-.020" 
Breaker Arm Spring Tension-16-22 ounces. 
Cam Angle-46.5° (closed), 43.5° (open) distrib
utor degrees. 

Automatic Advance 
Distributor Engine 

Degrees R.P.M. Degrees R.P.M. 
Start .................... 300 o ..... _................... aoo 

2 •••••••••••••••••••••·•••• 510 4 .......................... 1020 
4 .......................... 750 8 .... ·-···················1500 
6 .......................... 970 12 .......................... 1940 
8 .......................... 1190 16 .......................... 2380 

10 ········•·••· ............. 1415 20 .......................... 2830 
12½ ······················1700 25 .......................... 3400 

IGNITION TIMING:- Flywheel Degs, Piston Position 
All engines ...................... 4° BTDC .......... 0066" BTDC. 
Timing-Take off cover plate over inspection hole 
(top surface left hand side flywheel housing). 
Turn engine over w1th # 1 piston on compression, 
stop with piston 4° or .0066" before top dead cen
ter when flywheel mark 'IGN' lines up with pointed 
end o-f inspection plate screw, loosen advance arm 
clamp bolt, rotate distributor until contacts begin 
to open, tighten clamp bolt, see that rotor is 
opposite # 1 segment in distributor cap, check 
spark plug connections (see diagram). Flywheel 
mark 'IGN' is 4° before .top dead center mark 
'T.C./I.O.1-4'. 

WILLYS 
FOUR CYLINDER, MODEL 77 (1934) 
AUTO-LITE ELECTRICAL SYSTEM 

Firing Order :-1-3-4-2 (see diagram). 
Spark Plugs:--Champion, Type C-7. 18 MM. Metric 

type. 
Spark Plug Gaps-.025". 

BATTERY:-'u.S.L., Type CW-llA, 6 volt, 11 plate, 84 
A.H. capacity (20 hour mte). . 
Starting Capacity-96 amperes for 20 minutes. 
Grounded Terminal-Negative (-) terminal. 
Location--On 'X' member under right front seat. 

STARTER:-Model MZ-4033. Armature No. MZ-2089. 
Starter Drive-Special outboard Bendix. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-44-56 ozs. (new brushes). 

Performance Data 
Torque R.P.M. Volts Amperes 

0 f<t. lbs ............. 4900 .................... 5.5 .................... 47 
.65 " ............ 2500 .................... 5.5 .................... 100 

2.55 " ............ 1325 .................... 5.0 .................... 200 
4.95 " ............ 750 .................... 4.5 .................... 300 
7.65 " ............ 220 ................... .4.0 .................... 400 

10.1 .......... Lock .................... 3.5 .................... 470 
12.25 " .......... Lock .................... 4.0 .................... 545 

Starting Switch:-Model SW-4191. Foot plunger type 
mounted on toeboard. 

Mounting :-Flange mounted on right hand front 
face of flywheel housing. To remove, .take out two 
flange mounting screws. 

GENERATOR:-Model GAM-4504. Armature No. GAM-
2055. Third brush control type. 
Charging Rate Adjustment-Take off commutator 
cover band, Shift third brush by hand by prying 
on brush mounting stud, counter-clockwise to in
crease, or c-lockwise .to decrease charging rate. 
Third brush is held in position by friction. 
.Maximum Charging Rate-17 amperes (cold), 8.0 
volts, 2400 R.P.M. 

PACE r301 

Performance Data 
Amperes Volts R.P.M. 

0 ································6·4 .............................. 700 
4 ................................ 6.9 .............................. 880 
7 ................................ 7.0 .............................. 1000 

10 ................................ 7.2 .............................. 1180 
14 ................................ 7.8 .............................. 1520 
17 ................................ 8.0 .............................. 2375 
15.2 ................................ 7.9 .............................. 3200 

Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-18-22 ozs. (new brushes). 
Field Current-4.08-4.52 amperes at 6.0 volts. 
Motoring Current-4.94-5.46 amperes at 6.0 volts. 

Mounting:-Pivot mounted at right front of engine. 
Flan belt drive. To remove, take out two pivot bolts, 
one clamp bo1t. 
Belt Adjustment-Loosen ,two pivot bolts and ad
justment clamp bolt, pul,l generator away from 
engine unrtil fan can just be turned with belt held 
stationary, tighten clamp bolt and pivot bolts. 

RELAY:-Model CB-4008. Mounted on top of right 
hand frame side rail near generator. 
Cuts in-7.0-7.5 volts, 700-800 R.P.M. of gener,a.tor. 
Cuts out-.5-2.5 amperes discharge. 
Relay Contact Gap-.025-.035". 
Air Gap-.010-.030" (contacts closed). 

LIGHTING ; ....... Lighting switch mounted on instrument 
panel. Soretng-Manegold Foot Control Switch, 
Model D-2100-A, used to control headlights (upper 
and lower beams). 

Bulb Specifications 
Lamp Candlepower Mazda No. 

Headlights .......................... 21-21 ........................ 1110 
Stop and 'I1ail Light .......... 21-2 ·····················-·1158 
All others ............................ 3 ........................ 63 

FUSES :-20 ampere capacity lighting fuse mounted on 
fuse block on right hand side lower cowl under 
hood. 

HORNS:-Schwartze vibrator ,type disc horn . 




