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Step No. 3-PtopeUu ShCLft cmd Reduction Geoz A.emhly 
6-0e:ar, Rcductloo On.r Accaootieo Drive 
7-0car, J>ropdlcr Shalt Rcductlou 
1-sbaft. Ptooocller Drive 
9-Rcta!Mr "-mbly, Propeller Shaft Thi'Wit 

Bcarina 

10-Bcarlfta. Propdlu Shaft Thi'Wit 
11-Sllnett. Propdlu Shaft Tbl\llt Bcarioa, 

Oil 
12-Nut. Propdlu Shaft TbtuJt Bcarioa Rc­

taloer 

Warm pinion gear roller bearings (1) and {3) to 
not more than 150° F. and install on hub of pinion 
gear {2) 

Install pinion gear assembly in the front case (7) 
STEP No. 5-The assembled propeller shaft is 

next installed in the reduction gear front case. For 
guiding the thrust bearing retainer into its stud 
holes, two X"-28 x 12"' drill rods, each threaded X"' 
on one end, are required. Screw these rods into the 
two tapped holes in the retainer. By sighting prop­
erly the propeller shaft is then inserted into the re­
duction gear front case so that the two guide rods 
enter the countersunk screw holes in the thrust 
bearing cover flange of the case. The shaft assembly 
is then moved into position until the thrust bearing 
is in position in its cage. Careful handling at this 
point is necessary to avoid cocking the bearing in its 

cage. When the bearing is fully seated, pull the two 
guide rods through the front of the case until the 
bearing retainer studs have come through their holes 
and the retainer is in place. Remove one rod at a 
time, replacing 'them with the two M'"-28 flat head 
screws. 

Coat both sides of propeller thrust bearinJt cover 
gasket (1) aluminum only, with gasket paste, 
align stud and dowel holes properly and place in 
position. Ir.stall �t�h�r�u�~�t� bearing cover (2) on front of 
case, taking-care to sec that its dowel hole registers 
with the dowel in the case. Attach sixteen cover stud 
spacers (3), 7/ 16" plain washers (4), 7/ 16"'-20 plain 
nuts (5) and pal nuts (6). The thrust bearing 
retainer nut (12), Step No. 3, is then tightened to 
600 ft./lbs., using Wrench No. 2173. Wrench No. 
2172 is used to hold the shaft. 
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Step No. 4-Irutallation of Propeller S haft in Front Co.ae 
1-C .. Icct, Propeller Shah Thnut Burinc Cover 
2-C~.ver, Propeller Short ThNOt Bc8tinc 
J - SIJ<IC'CI"', Propeller Shah T hnlll Bcarinc Cover Stud 
4-Walhcr. 7 ( 16' Plain 
S-Nut. 7 16•-20 Plain 
6-N ut. 7 16•-20 Pal 

STEP No. 6-lnstall new oil seal (20) in the 
pressure body (15}. Slip idler gear (13) onto shaft 
(14). Insert new seals (11) and (18) in the separator 
plalc (10). l u::.t.all lhc inlej;lill dl'i vc l>hilfl·pr<::>::.urc 
pump gear (19) in the pressure body (15). 

Lightly coat each side of separator plate (10) with 
gasket paste and place in position on pressure body 
(15) by slipping it down over the !;hafts. Make sure 

2 3 

stud and dowel holes are properly aligned before 
plate is pushed all the way onto the shafts. Press 
separator plate (10) home on its dowel ·. Place 
scavenger idler gear (9) on its shaft. Install scaven· 
gcr drive gear (17) on the splinecl dri\·e shaft. 
Install scavenger body (7) with its four studs 
through the separator pla te and pressure body. 
Secure with four Y.f' plain washers and )1.("'.28 castle 
nuts. Safety with 1/16" x ~· coltcr pins. 

Gear backlash should be: Min .. 0035', Max . 
. 0075', and replace at .oo9•. 

Place oil pump check va lve a ·scmbly (6) wi th the: 
Aange of the valve to the rear. Insert \'alve spring 
(5}, pring retainer (4) and . nap ring (3) over the 
\'alve from the front. Place gasket (2) on the oil 
pump s trainer assembly ( I) and screw into sca\'en· 
ger bodr. Install yg" square-head pipe plug {8) in 
oil pressure connection. Tighten plug and strainer 
nut and safety together with lock wire. 

T he oil pump is installed with complete pump 
unit in reduction gear front ea c. using gasket (16). 
T he pump bodies are a snug fit in fronr case and it 
mar be necCJ ary (0 tap the pump into position 
with a plastic mallet or fibre drift . Install and 
tighten the seven x· plain wa. hers, Yt"-28 plain 
nuts and pal nut.<;. 

CAUTION : The pinion gear and reduction 
gear teeth are marked and must be properly 
matched, the marked p inion gear tooth 
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Stop No. 5-Reduction Gear Oil Pump ANembly 

1- Strolncr Auembly. R~uction Ccor Oil 
Pump 

2-C .. kct. Red. Cur Oil Pump SttAlMr 
3-Rinr. R~. Cur Oil Pump Chc<:k Volvc 

Retainer 
4-Reuincr, R~. C car Oil Pump Chc<:lc 

Valve 
5--Sprlnc. Rcd. Ocor 0.1 Pump Cbc<:k Valve 

6-Valvc, Red. Ccar Oil Pump Chcdc: 
7-Body Auembly. Red. Gear Sc:avcncer Oil 

Pump 
8-~· Pipe Plua 
9-C ur, R~. C ur Scav<ftcc.r Oil Pump 

tdl<r 
t O-Plate, Rcd. Ocat Oil Pump Sc110ratlna 
11-Scal, Rcd. Our Oil Pump Smoll Oil 
12-Dowd 

13-Gur. Red. Gear Prcuu<e Oil Pump Idler 
14-Shon, Red. Gear Oil Pump Idler 
IS-Body, Red. Our Oil Pump Drive 
16-Culcct. R~. Cur 0.'1 Pump 
17-Ccar, Red. Gear Scavcnaer Oil Pump 

Drive 
18-Scal. Red. Gear Oil Pump Larae Oll 
19-Shaft. Red. Gear Oil Pump Drive 
20-Scal, R~. Gear Oil Pump Larce Oil• 

• 

• 
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Step No. 6-Reduc:tion Oeor Pinion Auembly 

1-Bcatlnr. Reduction Gear Pinion. R.oll« 
2-Piftloo, Reduction Gear 
3-Bcarinr, Reduction Gear Pinion, Roller 

4-Ra~. Reductjoo Gear Pinion Bcarinr 
5-Balllc, 'Raluctjoo Gear Pinion, Oil 

6-500A·I0·6 Scrntw, FilllJtn' Head 
7-Caae.. Reduction Our. Ft'Oftt 

falling between two marked reduction gear 
teeth. It is imperative that the gears be a 
matched ~et. The serial number and part 
number of the pinion gear will appear on 
the reduction gear, and those of the reduction 
gear will, likewise, be on the pinion gear. 

Care must be used in guiding the roller bearing 
into its race. The drive slot of the pinion gear plug 
must b~ properly aligned with the tongue of the oil 
pump drive shaft. After installation of the pinion, 
do not rotate the overhaul stand swivel before 
installing rear case, otherwise pinion may fall out 
of the front case and be damaged. 

STEP No. ?-Install reduction gear extension 
shaft seal (I 0) in rear half of reduction gear case (8) 
from the FRONT (inside) with groove in oil seal 
flange to the rear and lip to fron t. 

Assembly of Hydraulic Mechanism Oil 
Pump Drive-Place bearing rctai,ner plate (2) over 
shaft (1) . Next place bearing (J ) on shaft, followed 
by spacer (4) and bearing (5). Install tab washer 
(6) and bearing retainer nut (7). Tighten retainer 
nut (7} with Wrench No. 2187. Lock nut by bending 
one of the washer tabs into nearest slot. Press oil 
seal (9) into case from REAR with lip of ~;eal facing 
the front. By careful handling, the shaft assembly is 

INSIDE Of' CASE 

Step No. 7-Auembly o£ Reduction Oe<lr Recn Caae 

1-SI!.ft Aoaanbly, Hydraulic 'Mccbo.nltm Oil 
Pu.rnp Drive 

2-RrtalDcr, Hydraulic MccbanlJm Oil Pump 
Shaft Bcarlnr 

3-Bcarinr, 2' Bell 

4-Spaccr. Hydraulic Mccho.nlJm OU Pu.rnp 
Drive Sluo(t: Bcarinr 

s-Bcarlnr. 2· s.u 
6-Wubcr. Spo.nncr Nut Loclclna 

1-Nut, 1·20 Thread. Spanner 
8- C..C. Reduction Gco.r, Rco.r 
9-5cal, ~· " I >S• " 2S/ 64• Oil 

10-Scal, ReductiOn Gcer EztcnJion SWt, OU 
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pressed into position fro.n the FRONT of the case. 
If cocking of the entering bearing is avoided, suffi­
cient pressure can be exerted by hand, but care 
must be taken to obtain proper entry of the shaft 
into and through the oil seal. Install four ~· -28 x 
%' long he;l( head drilled screws through bearing 
retainer plate, tighten aud safety with lock wires. 

All pan numbers, etched on .the outer races of 
bearings, should face the rear, e.xcept in such cases 
where the:;e surfaces contact the cover plate. 

STEP No. 9-Install ball bearing (6) on the gun 
synchronizer drive shaft (7), snug against shaft 
flange. Then install bearing spacer (S) and bearing 
(4). Install assembly in gear case and secure bearing 
retainer plate (3) with four ~'-20 x ~,long fillister 
head drilled cap screws and safety with two lock 
wires. Install gun synchronizer drive shaf.t gear (2) 
on shaft (7) and secure with nut (1). Lock with 
cotter pin. 

The gun synchronizer impulse generator drives 

St.p No. 8-Pro~ller Go9..-nor Drift A.embly 

STEP No. 8-Place bearing retainer (2) over 
shaft of governor drive gear (1). Install bearing (3), 
spacer (4) and other bearing (S)on gear. Install lock 
washer (6) and spanner nut (7), using Wrench No. 
2187 to tighten. The shaft is held with Tool No. 
2318. Bend washer tab to lock. Install assembly in 
ca.se, using four ~, -28 x %' hex drilled head cap 
screws to secure. Tighten and safety with two lock 
wires. The cap screws are inserted through lighten­
ing holes in the governor drive gear (1). 

6-WMbcr. 8- Nut Locldq 
7-Nut, 1·20 Thread, 8peMU 

are identical. Synchronizer drive covers are NOT 
installed at this time. 

STEP No. 10-lnstall pinion gear rolle.r bearing 
race (2) in rear case (1), lip to rear. Apply a light 
coating of gasket paste to the parting surfaces of 
front and rear case. Set the overhaul stand swivel so 
that the propeller shaft is in horizontal position. 
Carefully guide the rear case into place over the 
roller bearings on the shafts. The oil nozzle must be 
properly entered in its pilot hole in the rear case and 

Step No. 9-Gun Synohronisar ImpW.. Generator Drl9e AaMmhly 
1-Nut, w•.2o Sbc:u C..td 
2-0ear,-Ouo S)'IIChroclzer JmpuiK Oeoerator 

Drive 
J-Retaiacr, Oun S)'Dchtooiztt Jmpuloc Oea­

enator Drive Sbaft Bc&rlnc 

6-Bc.riq, 47 m / m Ball 
7-sbaft, OWl S)'Dduocalrcr J mpuloc Gener­

ator Driw 

• 

• 
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Step No. 10-Auembly of Front a.nd Reo.r 
Reduc:tion Geo.r Co.ae 

1-Ruluctlon Oeot R~at c .. c 
2-Ra«. Pi<lloa Ocat Roll..- Burinc 

it may be necessary to turn the propeller shaft 
slight!}' until gear mesh has been effected between 
the accessory drive gear and the synchronizer gears. 
When this has been done the rear case can be 
pushed home against the Aange of the front case. 

The case Oangcs are secured by sLxteen U" studs 
and sixteen 5/ 16" shoulder bolts. All shoulder bolts 
are inserted with shoulders to the rear and aligned 
so that the cotter pin holes will align as in diagram, 
Step No. lOA. Select shoulder bolts to fit tight, and 
tap them into position to properly align the two 
cases before tightening the sixteen u· nuts on the 
studs of the case flanges. 

The No. 2181 Lifting Plate is secured by the two 
5/ 16" shoulder bolts at top of the case. 

NOTE: Eight of the sixteen shoulder bolts 
have shanks that are 1/e" longer than the re­
maining eight to allow for the heavier mount­
ing brackets at the points indicated in the 
diagram, Step No. lOA. 

The cotter pin holes are aligned for installa­
tion in the airpla.ne a.s shown by broken 
lines. Later model assemblies will have all 
long shoulder bolts installed at the factory. 

Install the sixteen 5/ 16" plain washers, 5/ 16" 
plain nuts and pal nuts on the bolts. Follow with 
the u· plain washers, u· plain nuts and pal nuts 

CE:NTER LINE--·- ~~_,_ 
INDICATES ALIGNMENT 
OF COTTER PIN HOLES 
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Step No. lOA-S/16• Bolt Cotter Pln Hole All!J>Uftenl 

on all studs. Tighten all nuts evenly. 

STEP No. 11-Inspect and renew if necessary, 
the copper wool filter in breather assembly (1). 
(Approximately .05 ounce is sufficient.) Do not 
pack fi lter too tightly. Install breather assembly in 
top of front case. Tighten and safety the head to 
drilled boss on case with lock wire. 

Install gun synchronizer drive cover gaskets (3) 
and (5), and the two synchronizer drive covers (2) 
and (4), using four ~"-20 x 2M" long drilled hex 
head bolts. Tighten bolts evenly and safety each 
pair with lock wire. 

Insta ll gasket (7) and governor drive cover (6), 
securing with four 5/ 16"' plain washers, 5/ 16'-24 
plain nuts and pal nuts. 

The vacuum pump drive adapter (12) is not 
replaced in the assembly. Install gasket (11) and 
adapter pla te (10), securing with four 5/ 16" plain 
washers, 5/ 16" -24 plain nuts and pal nuts. Install 
gasket (9) and outer plate (8). Secure with four 
~· plain washers, ~· -28 plain nuts and pal nuts. 

Place coupling (13) in pinion gear spline. Coupling 
should be wired to prevent its dropping out during 
handling of reduction gear unit in storage or transit. 

Install gasket (14) on drain plug (15) and screw 
into adapter on bottom of front case. Safety to 
drilled boss with lock wire. 
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1-BrutMr Aumlbly, R«!uction o .. r 
2·~-Covcr, Oun S)'ftdlroniur lmpu~ Om· 

cnotor Drive 
3· 5- 0ukct. Ouo S)'ftchronlur lmpuiK Oen· 

c.rator Drive: COver 
6-Covcr Plate, Oov10mor D rive 

Step No. 11-Fincll Au.mbly OperatioN 

7- 0aokct, Oov10mor Drive Cover Plate 
1- Cov101', Vacuum Pump Drive 
9-0ukct, Vacuum Pump Drive Cov101' 

IO- Adapt10r Aucmbly, Vacuum Pump 
Mountlna 

11- 0ukct. Vacuurll Pump Mountioc 
Adapter 

I2-Adapt10r A.cmblr. Vacuum Pump Drive 
13-Couplloii.·.Outboatd ltatiOIUioo Shaft 
1~-0aokct, P. • Anoular 
IS-Piua. ~ ·11 Oil Drain 

Step No. 12-Extenaion Shclft Center Bearing Assembly 
t -Coupllna. Eztcnolon Shalt Coontcr Bcarinc 

Jnncr Mcmb.-r 
2- Packlog, Propeller Sxtcruion Shalt 

Coupll~ll 
3-Nut. 3)i' ·20 Thread. Spaooer 
4-Pin, 1\ ' Spanner Nut L«k 

5- Covcr, Prop. Ext. Shaft Ball Bcarios 
6-0oulcct . Prop. En. Shaft Ball Bca(ln& 

Covc:r 
7-Siingcr. Ext. Shaft Bcarinc. Oil 
8-Bcarinc. Prop. B11. Shaft. Coontu 
9- Boot, Prop. ltst. Shal\ Coontcr Bcatioc 

• 

• 

• 
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EXTENSION SHAFT CENTER BEARING ASSEMBLY 

STEP No. 12-Piace center shaft (12) in upright 
position, flanged end down. Place housing (11) ove.r 
shaft with studs up. Pack shaft with grease (high 
melting point, Spec. No. 3560, Grade 375) only to 
bottom of coupling splines. Place oil slinger (10) 
with lip down over shaft. Install bearing (8), with 
part number toward rear, on shaft and locate 
slinger (7) with lip up on bearing (8). Install nut 
(3) and tighten with Wrench No. 2223. Line up 
dowel hole in spanner nut (3) with one of the locking 
slots in the shaft. Install lock pin (4) and safety with 
1/16' x ~· cotter pin. 

Install rubber boot (9) on outside of bearing (8) 
and apply a small amount of talcum to outside of 
boot. Raise housing (ll) until boot enters housing. 
When boot has entered far enough to allow studs to 

project through cover (5), the boot and bea.ring can 
be forced into position by tightening two diametri­
cally opposite nuts, drawing the housing and cover 
together. Remove cover, clean it, apply gasket paste 
to both sides of gasket (6). Inspect rubber boot for 
proper seating. Then again install gasket (6) and 
cover (5). Secure with eight ~· -28 plain nuts, plain 
washers and pal nuts. 

Install ~· grease fitting at (13) and lubricate 
with grease gun, using grease, High Melting Point 
Spec. No. 3560, Grade 375. Apply grease until it 
appears at front of housing. 

Install rubber packing (2) in groove of extension 
shaft inner member coupling (1). Apply grease 
(Spec. No. 3560, Grade 375) to splines and install. 
Wire together for safety. 

CRANKCASE FRONT COVER-"E" ENGINE 

Step No. 13-Crcmkco.e Front Cover, Breather, Stub Shaft, a.nd Sc~venger Pump.-"E" Engine 

1-Nut, }{·U" p&l 
2-Nut, }{·28" plain 
3-Wulln-, ~-28" plain 
4-Elbow, Pipe Th....,cl HOK 90° 
5-Stc:m, Front Breath ... V&lve 
5-Body, Front Bruther 
7-Guket, Front Breather 
8-Serecn. Front Breather Upper 
9-Filter, Front B...., lb.., Upper 

tO-Filter, Front Brulb ... Lower 
11--Scrftn, Front Brealb~r Low..-
12-Retainer, Front Brulbcr Low..- Sereen 
13-Rln&. Prt. Breatb~r Lower Scrun Retainer 
14-Hc.ad, Front Braother V&lvc 
IS-Nut, }{·28• Slotted &p..e 
16-PiD, ~ " "'fi• Lona FIJI. Hc.ad 
17-Pin, •,.£, " ~ Lona Con ... 
18-Nut, 1/ 20·20 Shear c .. tle 
19-0car, Front Scavcnce 00 Pump Drlvina: 
20-stws, lt'·28 a !.(.-18 a J H • Lona: 

21-0 .. kct. Fn. Scavcn~ 00 Pump to CoYtt 
22-Slud. J{-28 a ~li-18" l '..fc' Lone 
23- Body, Front Scavcncc Oll Pwnp 
24-Sbaft, Front ScavCDJC Oil Pump Driv~ 
2S-GC1lr, Fronl Scavcncc 00 Pump Drive 
26-0car, Oil Pwnp Idler 
27-Cover Aaoem .. Front Scavcnac Oll Pwnp 
28-Wuhcr, ~ Pla1A 
29-Nut, ~·'18 Plain 
JO-Nut, ~-28 Pal 
31-Wullcr, ~ Plain 
32- Nut. ~·28 Plain 
33-Nut, ~·28 hi 
34-Nut, U"'·28 Pal 
35-Nut, ~·28 Plain 
36-Wuher, }~·28 Plain 
37-Eibow, Prt. Scavcn~ Oll Pump To 011 Pan 
38-0aalcrt, Front Scavru~ 00 Pump t o Elbow 

39-Stud, ~·'18" !.(.• -18" 1!.(.' Lone (Drain 
Elbow) 

•o-Screw, No. 10-24 a J~· Lone Pilllttcr Hcacl 
41- Screcn, Front 00 Drain Elbow 
42-Nut, )~·28 Pal 
43-Nut. )~·28 Plain 
44-Wuher. }(' Plain 
45-Covcr, Prop. Extn. Shaft Ball Burinc 
46-Sbaft, Prop, Ellt.ll, Sbafl: Rear Stub 
46A-Holcs, ',.£,' 
468-Plua, 2~li a ~ W'..Sc Oll ~&I 
47-Silncn-. Bnn. Sban Bcatlna Oll 
48-Bcatinl. Prop. a..tn. Shaft BaU 
49-0 .. kct, Prop. E stn, Sh. Ball Bra:. Cover 
so-stud, l~·28 a ~,· - 18" l )f" Lon1 
SI-t_:~· rnr::; CiF· Sb. Rear Stub Shaft 

52-Pin. ';I- s ' 'A.' Lone F'all. Mud 
53-Nut. Stub Shaft &arioc Retain~ 
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STEP No. 13-Piace the stub shaft bearing cover 
(45) and oil slinger (47) on stub shaft (46). Warm 
the self-aligning ball bearing (48) to about 66° C. 
(150° F.), and install on stub shaft against the oil 
slinger. 

Using gasket paste, coat. both sides of the bearing 
cover aluminum gasket (49) and place on studs (50). 
Install this assembly (45, 46, 47, 48) as a unit 
through the front side of the front cover. Position 
the bearing cover on studs and instaJI eight plain 
washers (44), y.('-28 nuts (43), and pal nuts (42). 

NOTE: Tighten o.ll 1,4•-28 nuts to a wrench 
snug position and then alternating from one 
side to the other, tighten each from 71/i to 81,12 
ft. lbs. (90 to 100 in. lbs.) . All pal nuts are 
tightened from 1f6 to 1/.4 turn from snug. 

Install the inner oil slinger (51) and spanner nut 
(53) on the rear of stub shaft. Make certain that the 
oil slinger is in position on Range of spanner before 
tightening against the rear of the ball bearing with 
Wrench No. 2190. Install a new spanner nut lock 
pin (52) from inside stub shaft and peen the end. 

Place the scavenger oil pump drive gear (25) on 
the splines of the drive shaft (24) and instaJI in the 
pump covea (27). Plac.:c idler gear (26) on the idler 
gear shaft. Install the pump cover, with gears and 
drive shaft in place, onto the pump body (23). Two 
dowels are provided on pump body for positioning 
the cover. Gasket paste is used between the body of 
the pump and the cover. Secure the cover to the 
body With tWO u• plain washers (31), u•-28 nuts 
(32), and pal nuts (33). 

Coat both sides of aluminum gasket (21) with 
gasket paste and place on studs (10). Guide the 
scavenger oil pump assembly onto the four mount­
ing studs and secure with u· plain washers (28), 
U'-28 nuts (29), and pal nuts (30). 

InstaJI the scavenger pump drive gear (1 9), 
extending side of hub forward, on rear splines of the 
pump drive shaft. Secure with ~·-20 shear castle 
nut, and cotter. 

Install into breather body (6) screen (8), one new 
upper (9) and two new lower (10) copper wool 
fillers. Pack fillers tightly so that they completely 
cover the cored opening of the breather body. Install 
the lower screen (1 1), screen retainer (12), and 
secure with a new snap ring (13). Insert valve stem 
(5) inlo the top of breather body and install the 
valve head (14). Secure with U" castle nut (15) and 
cotter (16). Install the elbow hose connection (4) 
into the top of breather body, after applying a small 
quantity of white lead to the threads. 

Install the front cover breather assembly (4 
through 16), on top the crankcase front co,·er, and 

secure with four u· plain washers (3), U'-28 nuts 
(2), and self-locking nuts (1). 

Position the screen (41}, on rear of oil drain elbow 
(37) and secure with two flllister heading screws 
(40). Safety the two screws together. 

NOTE: The oil drain elbow is not installed 
onto the pump body until engine QSSembly. 

CYLINDER BANK 
Inasmuch as coolant jacket, valve guides and 

seats, and spark plug bushings arc installed during 
unit overhaul, assembly procedure of cylinder 
banks, as outlined here, includes only installation 
of valves and valve operating mechanism. 

Valve part numbers are etched on the' upper end 
of each stem. Intake valves must all be of the same 
type and part number and all exhaust valves must 
be of the same type and part number for any one 
engine. Each valve must be installed in its proper 
cylinder and position according to location number. 

Checking Valves with Valve Gauge-It is 
extremely important that uniform valve spring 
height be provided during assembly. After recondi­
tioning of valves and valve seats, spring height may 
vary according to the amount of material that has 
been removed from the valve face and inscal ::.cal 
during regrinding. Therefore each valve must be 
checked with Valve and Spring Height Gauge No. 
2443 during assembly. Spring height may be con-

Fig. !-Checking Val9e o.nd Spring Height 
with Gcuge No. 2443 

• 

• 
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trolled up to certain limits by use of the proper 
upper valve spring retainer which is available in 
three sizes: standard, .017' undersize, and .033' 
undersize. 

Place valve in its port and turn it slightly to be 
sure it is properly seated. Hold the valve by the 
upper end of the stem and gauge the location of the 
upper edge of the keeper groove by use of Gauge 
No. 2443 as shown in Fig. 1. T he three scribe lines 
on the gauge will indicate whether a standard size 
upper spring retainer or an undersize will be neces­
sary to provide proper spring height. 

When keeper groove shoulder falls between two 
lines, use retainer size indicated on gauge for that 
range; when it fa lls exactly on gauge line between 
two ranges, use next undersize. 

If ~auge point falls beyond smallest undersize on 
gauge, either the seat has been pround too deeply 
and must be replaced, or the valve face has been 
ground excessively and valve must be discarded. To 
check which is the case, the valve should be in­
spected to latest drawing (part number etched on 
stem), or a new stock valve of the same part number 
should be inser ted and checked with the gauge. If 
the new valve gauges outside the limits for which a 
retainer can be selected, the seat is unsatisfactory 
and must be replaced. 

At the same time the proper retainer is being 
selected, valve length should be checked to make 
sure that sufficient tappet adjustment will be pro­
vided. After reading on gauge lines "A", Fig. 1, 
note also on gauge line "B" the valve stem length. 
The stem should not extend above the lower gauge 
line. Any portion of thP. stP.m P.\:tenrling heyonrl 
should be ground off. The valve stem has a hard­
ened cobalt steel button, and not more than .040' 
should ever be removed. The space between the 
lower and upper gauge line is .040' and this space 
provides a means for judging how many thou­
sandths must be ground from the valve stem tip to 
bring it to the lower gauge line. 

NOTE : In case the valve stem tip extends 
b eyond the upper gauge line, the valve or 
valve seat inse.rt must be replaced. In other 
words, to gr ind the stem to the lower gauge 
line would mean that more than .040' mate­
rial would have to be removed from the valve 
s tem tip. More than .040' should never be 
removed f rom the valve stem tip. 

Gauge line "D" should be used as shown in Fig. 1 
as a final check to determine if too much material 
has been ground from the stem. When grinding the 
end of the stem, care must be taken to prevent over­
heating which would destroy the temper of the 
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Fig. 2-Rocker Arm Aaembly 

valve tip. The stem must be ground square and a 
1/32' radius added. 
~Vhen the above checks have been mac.le aud parls 

selected accordingly, assemble the valve springs and 
retainer on the valve, making certain the keepers 
are properly seated. 

To check for proper valve spring compression 
length , use the opposite end of the gauge. While 
holding the finger of the gauge under the valve 
spring lower retainer, the spring length should fall 
within the range of the two scribe lines. Refer to 
gauge line "C", Fig. 1. The lower surface of the 
upper retainer is used as the gauge point. If the 
spring length does not fall between the two gauge 
lines, then the valve assembly is in error , indicating 
that the wrong retainer has been installed. 

CAUTION : The upper retainer must be 
changed if spring height ga.uges below the 
lower gauge line. The lower gauge line is the 
limit of s pring compression to avoid b ottom­
ing in the valve open p os ition. 

Assembly the remaining valves following the 
same procedure just outlined. 
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Assembly of Valve Operating Mecha.nism 
-Camshaft bearing numbers are marked on rear 
edge and are designated "t." and "R", respectively, 
and numbered 1, 3, 5, 7, 9, t t, and 12. 

Install the lower halves of the seven camshaft 
bearings according to location numbers. Be sure 
bearing halves are securely placed over the locating 
dowels and with oil slot toward the exhaust side. 
Install the lower half of the Aanged locating bearing 
at the rear and place the camshaft in position on 
the bearings. 

NOTE : For determining the differences be­
tween the right and left head camshaft, 
position the camshaft with the first lobe ex­
tending upward. Should the second lobe be 
o~> the right, it is a right head camshaft. It 
is <1 left head camshaft if the second lobe is 
on the left. 

Assemble rocker arm brackets and place upper 
half of camshaft bearings securely on locating dowel 
in bearing caps. Turn camshaft so that rocker a rm 
rollers of No. lL t.-ylinder are on cam heels and 
install No. lL rocker arm and bracket assembly and 
tighten. Continue the installation of the rocker aml 
assembly on Nos. 2, 3, 4, 5, and 6 cylinders, making 

sure that the rocker arm rollers arc on the cam heels 
for each assembly before tightening. 

CAUTION : The rocker nrm bracket stud nuts 
should not be drawn too tight, or high tem­
perature strain will result. When tightening, 
pull all nuts down firmly, with cam lobes in 
proper position, so C1S to set the bracket and 
cap on the cylinder head boss. 

Start on bracket No. 1 and continue through in 
order, on brackets containing camshaft bearings 
(bracket Nos. 1, 3, 5, 7, 9, 11, and 12), loosen one 
nut, then turn it down to a finger tight position or 
pull it down lightly with a wrench, whichever is 
necessary for the nut to make contact with the 
rocker arm bracket and for the lower face or the 
bracket to make contact with the mounting boss: 
from this position tighten to a 65°-85° angularity 
and cotter in place. Then, loosen and tighten the 
other nut on bracket No. l in the same manner 
before proceeding with bracket No. 3, and so on 
until nuts on all brackets containing camshaft bear­
ings have been tightened. 

Following the same procedure, tighten the stt1d 
nuts of brackets not equipped with camshaft bear­
ings to 55°-70° angularity, starting at bracket 

1-PIIll. Cranlcabal't No. I and No. 7 Main 

Fig. 3-Cra.nbh<lft OU Plug .Aaembly 

s-Tubc. Cranlcabart Oil Trantf<T 8-slcevc. Cranbhall Ccntcr l!tkitl B<arina 
0.1 Plua L«atina B<arinc Oil 

2-Coucr 'Pill. 1',• s Jt• 
3-Sp.ctr. Cranlc:ahart Oil PIU& Short 
4-Piua. Cranlc:ahart Main Barina 0.1 

6-Piur. Cnnlcpln Oil 
7-Dowd, Cranlceball: Centcr Main B<arina 

Oil Plua L«atlac Sleeve 
9-Piua, Cranlcaban Ccntcr Main Bcarlna Oil 

• 
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· INSTALLATION SEQUENCE • 

0 INSTALL 6 CRANXPIN OIL PLUGS 1-"IRST 

0 INSTALL 8 TRANSfER TUBES NEXT IN 
CHEEKS " 2 - 3-4-5-8-9-10 ~ 11 

• • 

0 INSTALL 3 LOCATING DOWELS AND 2 
SLEEVES IN CENTER MAIN 

0 
0 

INSTALL ~ MAIN BRG OIL PLUG AS 
SHOWN 11-1" • 2-4 ·6 · 8 & 10 CHEEKS 

TOOL (' 2217) WITH HEAD USED TO INSTALL 

F~ST ~ MAIN :EARl/ 
TAP OTHER HALt IN PLACE WITH SPACER 
ATTACHED USE ROD AS SHOWN 

CENTER BEARING (NO. 4 MAIN) 
OTHER HALF OF SHAFT SYMMETRICAL 

0<i. ~ 

&l\ 
2 

~ . - .... 1 

T OOL (NO. 2217) WITHOUT HEAD 
USED TO INSTALL SECOND V2 
M AIN BEARING PLUGS 1 

I 
ere -- •7 

........ 
'V/ 

0 
. 
I 

--•G -~ _ .. 4 
J ---·1----

CRANK CHEEK NUMBERS 

Fig. 4-Inatallatlon of Cronkahaft 011 Pluga 

ARROW ON FLANGE 
INDICATES DIRECTION OF 
CRANKSHAFT ROTATION 

No. I AND No. 7 MAIN BEARING 
OIL PLUG. INSTALL COTTER PIN 

en 
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No. 2, and continuing in the order, one nut at a 
time, on brackets Nos. 4, 6, 8, and 10, cottering 
each nut in place. 

Tighten the s tud nuts of the locating camshaft 
bearing cap (large rear, marked "0") from a finger­
tight position to a 30°-50° angularity and cotter 
in place. 

Do not install cam gear or valve covers until 
timing operations have been completed. 

CRANKSHAFT 

Place crankshaft in Crankshaft Overhaul Stand 
No. 2207. 

Crcmkpin Oil Plugs-Referring to Figs. 3 a nd 
4, install crankpin oil plugs (6), Fig. 3, in crankpins 
according to numbers marked on the plugs, with 
the number facing the arrow-end of crankshaft. 
No. 1 plug is installed in crankpin neare t arrow 
end. The oil transfer tubes (5) pilot and retain the 
crankpin oil plugs in position. Insert the oil tube 
from the inside of the main bearing journals. By 
looking through the main journal oil hole the crank­
pin plug can be aligned to receive the oil transfer 
tubes. All tubes must extend 3/ 16" inside the sur­
faces of the main journal bore. 

Mclin Bearing Oil PlugR-1 n!<t;~ll cylindric:ll 
main bearing plugs (1), Fig. 3, in :-.ios. 1 and 7 main 
bearing journals and secure with 3/ 32" x %'' cotter 
pins (2). No oil transfer tubes arc used fo r Nos. 1 
and 7 plugs. No. 1 plug goes in No. 1 journal and 
No. 12 plug goes in No. 7 journal. 

Insert three oil plug locating sleeve dowels (7) in 
the oil lead holes of the center main bearing journal , 
from the inside of the journal. Insert two center 
main bearing oil plug locating sleeves (8) into the 
inside diameter of the cen ter main bearing journal, 
one from the rear and the other from the fron t. Be 
sure the locating sleeves are inserted with the 
shoulder ends facing one another, and that the 
sleeves a re complete!)' seated in position so that the 
shoulders of the sleeves will support the ends of 
the dowels. 

Each half of the main bearing oil plugs (4) is 
numbered to match the twelve cheeks of the crank­
pin throws. The two cylindrical plugs already 
installed are numbered "1" and " 12". The other 
half-plugs arc numbered "2" through " 11". Attach 
the four short spacers (3) to plugs marked Nos. 3, 5, 
9 and 11, and one long spacer to plug No. 7. Install 
%' plain washers, %'-24 castle nuts a nd safety 
with 3/3~' x %''cotter pins. The plugs marked, 2, 4, 
6, 8 and 10 are installed first in the end of the main 
journal bores, matching crankcheeks Nos. 2, 4, 6, 
8 and 10. 

The plugs are assembled in the reverse order of 

disassembly using Crankshaft Plug Assembly Tool 
No. 2217. Fig. 4 shows the sequence of assembly. 
Turn crankshaft in overhaul s tand until No. 1 
crankpin is down, then check the oil transfer tube 
in No. 2 crankcheek to be sure it is completely 
seated in the crankpin plug. It should not extend 
into the main bearing bore more tha n 3/ 16'. Using 
Tool No. 2217, with the head, tap the No. 2 plug 
into position. Then install plugs Nos. 4, 6, 8 a nd 10 
in order, turning the crankshaft each time so that 
the oil transfer tube will not tend to drop down as 
the plug is going into position. Tap each plug in 
until it just makes contact with the end of the oil 
transfer tube. 

The other ha lf of the main bearing oi l plugs, with 
s pacer attached. is ins talled next. Pass the rod of 
Tool No. 2217 through the centers of the half plugs 
just inst.'llled, and tap the No. 3 plug with spacer 
into position. T ap the remaining plugs into place 
observing the same precautions with respect to oil 
tubes. Install the %' plain washers , %'-24 castle 
nuts and 3/ 32 .. x ~· cotter pins. 

OU Leak Test-The next operation is to test the 
crankshaft oil plugs for excessive leaks, using S.A.E. 
No. 10 machine oil or equivalent. Nos. 1, 4 and 7 
plugs are checked individually by installin.~r Clamp 
No. 250356, which is pro\"ided with a connection 
to apply the oi l pressure, on No. 1 main journal 
with the connection hole over the journal oil hole. 
Connect suitable oil pressure hand type pump to 
the clamp connection and pump oil into the plug. 
Bleed the ai r from the plug and then apply a pres-

Fig. 5-Connec:ting Rod cmd Bearing Number LocGtiona 

• 

• 
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sure of 60 lbs./sq. in. Check plug for leakage. 
Leakage from a ny one plug should not exceed five 
drops per second. Remove clamp and check Nos. 4 
and 7 main journals by the same procedure. 

Clamps No. 250320 are then placed on crankpin 
journals Nos. 1, 2, and 3, a nd Clamp No. 250319 on 
No. 3 main journal. Place Clamp No. 250356 on 
No. 2 main journal. Pump oil into the shaft at No. 2 
main journal and loosen the No. 3 crank11in clamp 
to bleed out the air. Tighten No. 3 crankpin clamp 
and apply 60 lbs.fsq. in . pressure. Check Nos. 1, 2 
and 3 crankpin plugs and ~os. 2 and 3 main journal 
plugs for leakage. Shift the clamps to Nos. 5 and 6 
main journals and to Nos. 4, 5, and 6 crankpin 
journals for the last test. 

Do not wash oil from crankshaft with gasoline or 
other solvent. Excess oil may be wiped off with a 
lint free cloth. 

Assembly of Connecting Rods-Install con­
necting rods and bearings with crankshaft still in 
overhaul stand. The serial numbers of all connecting 
rods, as well as the location numbers of all rods and 
bearings, must face the arrow end of the crankshaft 

FORKED ROD 
BOLT HOLDING TOOL 

Fig. 6-Uaing Forked Rod Bolt Holding Tool 
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regardless of engine rotatioP. Install forked rod 
caps so that blade rod end clearance is .005"L­
.012"L as specified in Table of t imits. 

NOTE: Forked rods used must be of the same 
part nurnber and blade rods used must be of 
the sa.rne part number in any one engine. 
All connecting rod bolts must be of the sa.rne 
type. Refer to Section 10, Fig. 23. 

Ins tall bearing shell upper half in upper part of 
forked connecting rod and lower half of bearing 
shell on dowels in caps. Insert bolts in forked con­
necting rod and install Forked Connecting Rod 
Bolt Holding Tool No. 2303 with the fibre block 
resting on the yoke of the forked connecting rod 

BLADE ROD 
BOLT HOLDING TOOL 

Fig. 7- Uaing Blade Rod Bolt Holding Tool 

as shown in Figure 6. Fit the two steel plates into 
the connecting rod bolt slots to prevent bolts turn­
ing. Each place is long enough to engage the slots of , 
two bolt~. Lock the upper edges of the plates in thP 
notches of the spring steel holder. 

In tightening the connecting rod bolts, the follow­
ing procedure must be followed so that the bolts 
will not be overstressed. 

T he spacing of the caps should be checked with 
Spacer 1 o. 2183. 
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Install the nuts on each of the four bolts on the 
six forked connecting rods and tighten evenly, using 
Spacer No. 2183 for checking the <llignment of the 
e<ipS. Loosen and re-tighten each nut individually 
as outlined in Section 4. Page 4. Safety nuts with 
3/ 32"\: %" cotter pins. Remo,·e bolt holding tool. 

Place blade rod connecting rod bolts in blade rod 
and install Blade Rod Connecting Rod Bolt Hold­
ing Tool 1'\o. 2304 so that slots in bolt heads will be 

Fig. 8-Dynomic Bo.lcmce Aa.embly 

1-Nut, }~·-24 Slou~ 8a1lnc 
2-Wdlht. Dynamic Bet.nccr Small 
3-Pins. Dynamic S.t.nccr Wci&J>t 
4-Hub. Dynamic 8&1&nccr 
5-Wclaht. Dynamic Belanccr, 1...-&c 
6-Fianac. C1'11nk•haft 
7-Piatc,_l?.)'!'amlc Balancer Pin Retainer 
8-Boh. 'f" -24 a 1 !.!.' Ground 

engaged and bolts will be held in place as shown in 
Fig. 7. [ nstall blade rod and cap over connecting rod 
bearing and secure with blade connecting rod bolt 
nuts. T ighten nuts, following the procedure as out­
lined in Section 4, Page 4, and safety with 3/ 32" x 
Ys• cotter pins. Remove bolt holding tool. 

NOTE: With one nut tight and other nut just 
in contact with the cap, the cap may spring 
open slightly at the split line. The above tight­
ening angle (1 to 2 castellations) includes the 
angle necessary to spring the cap back into 
contact with the rod at split line. 

Dynamic Balancer Assembly-The three 
small dynamic balancer weights (2), Fig. 8, are 
assembled so that the letters "V" correspond with 
the letters "V" etched on the face of the hub (4). 
The la rge balancer weights (5}, marked with the 

letter .. U", arc assembled to the hub (4) al ternately 
in the spaces between the weights marked " V". All 
pins (3) :tre interchangeable and :trc installed with 
the heads toward the crank haft. 

Insert three %··24 x J-3/ 32" hex head ground 
bolts (8) through each of the three dynamic 
balancer pin retainer plates (i) and then install 
bolts through the flange (6) from the front with 
the bolt head toward the crankshaft. Place a 
dynamic balancer pin retaining plate (7) on each 
of the three crankshaft flange lobes. Install the 
dynamic balancer as embly on the crankshaft end 
flange. The flush face of the dynamic balancer is 
installed toward the front so that the piu retniuer 

....__ 

Fig. 9-Cronlcahoft Front Drive Coupling no..nge 

1-Bolt, J~· .24 a 1'4.' G<OUnd 
2-Fl.on~c. Crankoh•rt Front D rive CoupUn 1 
J-Nut, Jt' -24 Cutlc 

plates (7) will cover the heads of the pins (3), nnd the 
hub Aange extends toward the rear of the engine. 
Secure the dynamic balancer asscmbl}' to the crank­
shaft fla nge with nine % "-24 slotted engine nuts 
(1) and safety with 3/ 3r )( u· cotter pins. 

Tighten nuts alternately, loosen and re-tighten to 
not more than 30+5 ft./lbs. with a torque wrench. 

Front Drive Coupling nange-lnstall cou­
pling Aange (2). Fig. 9; on opposite end of crank· 
shaft with nine % '-24' x 1-3/ 32" hex head grotmd 
bolts (O) and Ys·-24 engine nuts (3). Safety with 
3/32• x %' cotter pins. 

Tighten nuts alternately, loosen a nd re-tighten to 
not more than 30+5 ft./lbs. wi th a torque wrench. 

• 

• 
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Page edit - Some Text Removed 
See Appendix (in Supplemental Data) 
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tion the larger diameter ring (16) up ngainsl 
the flange of the bearing cage and the ring 
( 17) in the narrow groove. 

f. Install di.tributor drive cage nssembly (9 
through 20) into the distributor housing (21), 
and snfcty the three screws (14). install the 
finger (8). making sure thnt it is properly 
seated on the dowel of the finger drive. Note 
that the main electrode leads the booster elec­
t rode in the direction of rota tion. (Arrow on 
finger poiming to left indicates counter· 
clockwise direct ion on this type or clistribmor.) 
Install the plain wa ·her · (7) and slotted 
engine nuts (6). bur don't tighten until after 
the final timing of distributors. Place n 
grommet (24) and (27) in each exhaust and 
in take tube connector from inside the hous­
ing. Also install the booster grommet (26) in 
its position on the inside of the hou ing. 

2. Ignition Shielding As.c;cmbly- Fig. 12. 
a. Cut new ignition cables into lengths listed in 

table below and install six cables in each 
intake and exhausl ignition tube. 

TABLE OF CABLE LENGTHS 
V-1710-F2R, F4R, FlOR, Fl7R, E4, E6. El8, 

and El9 
Cylinder ExhQWII ExhQuat Into.ke In to.lce 

No. R.H. L.H. R.H. L.H. 
l 31' 44Y.(' 46" 30" 
2 34' 4iY2' 44y.f' 32~" 
3 3934' 58' SIX" 387.(" 
4 so· 65y,(" 64;(" 49~' 

s 52Y2' 657.f" 65" sou· 
6 57y.f• 78%" 68%"' S8J1' 

TABLE OF CABLE LENGTHS 
V-l710-F2L, FSL, FlOL, and Fl7L 

Cylinder ExhQWII ExhQuat In to.lce Into.lce 
No. R.H. L.H. R.H. L.H. 
I 26~' 44_!4' 45' 30" 
2 37" 47J1" 46Y2' 32Y2' 
3 37~· ss• so• 38Y.;' 
4 49%'' 6Sy,(" 64J1• 49Y2" 
5 52' 65%' 65' SOY!' 
6 60%' 78~· 70' 58Y2' 

TABLE OF CABLE LENGTHS 
V-1710-F3R, and F2l Engines 

Cylinder ExhQWII ExhQWII lnlo.ke Into.lce 
No. R.H. L.H. R.H. L.H. 
l 33~' 39Y2" 40J1' 30" 
2 37Y2" 48Y2' 38~· 45' 
3 48Y2' 5434" 46%' 38" 
4 52Y2" 60Y2" 58Y2" 61' 
s 62Y2' 66j1!' 5934' 50' 
6 6634" 74' 63J1' ss· 

b. Start at the branch 1 ubc farthest from the 
distributor end of the inrake tubes. and install 
e.tch cable in order, leaving approximately 
I r extending from the branch tu he. Dust all 
cables with ralc o r soapstone to :woid seizing 
and friction. Slip the se,·en m/ m rubber 
bushing (1) and the appropriate marker (2) 
over the distributor end of each cable as it is 
installed. Install the cables in the t."l:haust 
tubes leaving approximately 4• "extending 
from each branch LUhc. 

c. lip the intake ignition hranch ruhe packin~ 
(3), flat side up. over each intake tube cable 
at the br.tnch tube and install the spark plug 
shielding (-t). Cut away approximately .!4' of 
the insulation and install the elbow sleeve (5) 
over the cahle. Then in · tall the elbow pack­
ing, bevel side inward . nnd the spark plug 
contact :.ssembly (6) over the end of the 
elbow sleeve. {The clhow sleeve and packing 
arc one piece on late model engines). Fan out 
the strands of wire extending from the con­
tact assembly and bend over. Pull the c:tble 
from the distributor end of rhe intake tube 
and tighten the hr;;nch tube nut. 

cL I nst;tll Ntrh C'xh::t 11 ~t ieni tinn hm nch tube 
packing (7} and contact washer and ·pring (8) 
a t each connector opening on the exhaust 
tubes. Solder the contact washers as in para­
graph (c) above. Pull the cables in to the 
tubes un til the packing is seated in each 
connector. 

c. Place a rubber slee,·e, large projection toward 
the ignition cable tube, over the cables. Slip 
extension tube (12) o,·er the cable and auach 
to the ignition tube with knurled nut (13). 
Ins tall grommet ( I I), large diameter out-

f. 
ward. 
Install the cross ruhc washers (14), place the 
cross tube ho ·c (l5) inside the cro tube (16), 
and secure to the distributor housings with the 
two spanner nurs (17). Attach the distributor 
housings to the end brackets or Overhaul 
Stand No. 250991. and set the ignition tubes 
in position on the stand. Thread the exhaust 
t11be wble into the distributor housings and 
auach the extension tubes to the housings 
with the spanner nuts ( 18). T hread the in take 
LUbe cables into the distributor housings, 
compressing the large part of the grommet so 
that ir can be worked up into the connector, 
a nd attach by t ightening the spanner nuts 
(19). 

g. Install a new distributor housing packing in the 
grooves on the housing mounting or each dis-

• 
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tributor. The six lefl-lla1zd ~·llausl cables arc 
next entered into the insulating hose (20) at 

the center opening, Lhen parted, run around 
the head, then through the cro~ tuu~ (16) 
into the right-hand dis tributor housing. Wh~n 
parting the cables as they enter the insulating 
hose (15), i\o. 5 and No. 2 cylinder wires gc1 
to the right , while os. I. 4, 6 and 3 wires go 
to the left. The six right-hand exhaust cables 
arc then entered into the insulatin~ hose at 
the center opening, parted , and run around 
the distributor head. X os. I . 2. and 4 crlinder 
wires go to the right while Nos. 3, 5, and 6 go 
nround the head to the left. 

h. The six left-hand intake cables lead straight 
into the left-hand distributor housing. The 
six right-hand intake cables enter the right 
distributor housing and thread throu~h the 
cross rube. The intnke ignitio11 cables should 
always be placed over the exlltmst ignition 
cables wherever it is necessary for the intake 
cables to cross o,·er or run parallel to the 
exhaust cables in the distributor housings or 
in the flexible cross lUbe. This is especiallr 
necessary at the point where Lhc intake cables 
(>ntrr the distributor housini(S from the intake 
extension tubes. This procedure will minimize 
the clamping of cables and eliminate the 
danger or chafing. 

i. Remove M" or insulation, slip the 7m/ m bush­
ing up-flush (1) with the end of the insulation , 
untwist the wires, and fold back over the 
bushing, then install copper cap (2 1) over the 
end. Crimp the cap on the bushing using 
Crimping Tool No. 251283. Remove all 
piercing screws (3) Fig. 1 I from the distributor 
heads. Then place distributor head in position 
in housing. Lead the cables about the dis­
tributor heads and insert each cable end in 
the proper connection as indicated in the 
following paragraphs. 

j. Install magneto cable (22) in shielding (23) 
and install a 9 m/ m bushing, copper gasket 
and magneto terminal. Slip the 9 m/ m bushing 
(24) and cap (25) on distributor end of each 
cable and crimp. Install connector nur (26) 
and packing (27) on cable, and attach the 
assembly to the distributor housing. 

k. In the RIGHT distributor head . wires :--;o. 5. 
!\o. 3 and i\o. 6 from the righ t bank a rc 
in. tailed fi rst, around the left side of the head. 
Next install the ix wires from the left bank 
over these three. Ln t install wires ~o. 2. 
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No. 4 and No. I from the right hank a round 
the right side of head and over the nine 
a lready installed. 

I. In the LeFT distributor head, first install all 
right bank wires, then all left bank wires over 
these. 

m. Install the magneto wire under all ignition 
wires and up between the wires which are in 
contacts No. I and !\o. 2. 

n. Install th~ booster wire under all wires and 
up bet wccn those in contacts No. 1 and No. 
12. 

Wiri11g Arrmzgement- The contacts of each 
head are numbered 1 to 12, and the cables 
should be a~sembled according to the follow­
ing charl. Arrow on top of lzead i ndicates llze 
direction of rotnliou of tlze distributor finger. 

NOTE : On the distributor without C1 gun 
synchronizer drive, a.rrow on ce1p indi­
cCltes counter-clockwise dizection of 
finger. On disbibutor with C1 gun syn­
chronizer drive, a.rrow on the ce1p indi­
CCltes clockwise direction of distributor 
finger. 

DISTRIBUTOR HEAD CABLE 
CONNECTIONS 

V -1710-F2R, F4R, FSR, FlOR, Fl7R, F20R, 
E4, E6, El8, El9, cmd Ell Engines 

Contact No. I 2 3 4 5 6 
Cable No. lL 2R SL 4R 3L lR 

Contact No. 7 8 9 10 11 12 
Cable ~o. 6L 5R 2L 3R 4L 6R 

V-1110-F2L, FSL, FlOL cmd Fl7L Engines 

Contact i\o. I 2 3 4 5 6 
Cable No. IL 6R 5L 2R 3L 4R 

Contact !\o. 7 8 9 10 11 12 
Cable No. 61. lR 2L SR 4l. 3R 

V-1710-F3R Clnd F21 Engines 

Contact No. I 2 3 4 5 6 
Cable (). tL 2R 51. 4R 3L 1R 

Contact No. i 8 9 10 11 12 
Cable No. 6L 5R 2L JR 4L 6R 

o. Install new detachable spark plug shielding 
leads to each exhaust ignition cable tube. • 

p. Install vent and ventilator in distributor 
housing. 

NOTE : Superche1rged Distributor­
InstClll pipe plug with drilled metering 
hole in distributor housing Clt the lower 
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lfaw N .P . T . tapped boss. A plain lfa' square 
shank pipe plug should he installed 
finger-tight in the upper boss to a void 
dirt entering the housing. This plug is 
later removed to install fittings and tubes 
for supercharging the distributor heads. 

q. Install the distributor housing covers, but do 
not tighten the cover screws. 

n. Install the intake (28) and exhaust tube 
brackets (29, 30, 31, and 32). 

CAUTION : The proper positioning of 
brackets is important to prevent damage 

i' 
io 
I o 
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to the ignition tubes. There are two 
different types of exhaust tube brackets. 
Note (29 and 30). One type is u sed in the 
first and third position (29 and 31), and 
second in the second and fourth position 
(30 and 32). The second bracket (30) is 
reversed on the tube so that the bolt and 
nut holding the two halves together are 
on the inside, 'pointing toward the engine. 
The other three clamps (29, 31 , and 32) 
are installed with their bolts and nuts on 
the outside pointing away from the 
engine . 

i __ _ 

- ,.IITI ... 3~M~~J 

Fig . 14-lgnition Datribu tor- With Synchronizer Drives 

! -Screw, )(" -28 " 2 ).( Hu Hd. Drilled 

~=g<'.::Ot,~ s~~b.I~. ~·. ~~:Cover 
4-Adapter, Gun Synch. Imp. ~. 
5-Guket, Gun Synch. Imp. Gen .• Adapt. Cov. 
G- Shaft, Gun Synch. I mp. Gen. Adapt. Drive 
7- Bearinr, 45 m / m Ball 
8 - Rinc. G un Synch. Adapter D rive Shaft 

Burinc R etainer 

~~=~a~~~~~~":.~ynch. Drive , 

11-Nut, ~ Cheek 
12-N ut. !.{, Cheek 
13-Wuher. il." Tab 
14-Fiance. Gun Syncb. Imp. Gen . Drive Cplc. 
IS-Shaft, Gun Syncb. Imp. Gen. Drive 
16-Nut, No. 10-32 Slotted E nr;ine 
17-Wubcr. N o. 10 Plain 
18-Finaer, J)iatributor 
19-N ut, U"-28 Slotted Enr;ine 
20-Wuber, Diat. Fincer Drive 
21-Dowtl. Diat. Finaer Drive Flanae 

22-Fian,e. Diot. Fin'er Drive 

~~=='D;~~~~v:~~t;rmina Cace Ret. 
25- Cace. Drive Shaft Bearinc 

~;::s~~~;;~:. ~~.~t 
28- Screw, Diat. Drive Idler Our Shaft Lock 
29-Wuhcr, ~·Plain 
30- Shaft, Diot. Drive Idler Gear ' 
31-Wuhcr, Dio:. Drive Idler Gear Thruot 
32-0ear, Diot. Drive Idler 

Distributor and Ignition Shielding Assembly With Synchronizer Drives-Fig. 13 

1. Distributor Assembly-Fig. 14. 
a. Install distributor drive idler gear (32), idler 

gear thrust washer (31) on front side of idler 

gear, and idler spindle ~30). This idler gear is 
installed with the spur gear end toward the 
front of housing. Insert the locking dowel (28) 
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• and washer (29) in position (33) and safety. 
b. Press the bearing (7) on the gun srnchronizcr 

adapter drive (6), and instalL as a unit in the 
gun synchronizer impulse generator adapter 
(4). Install new bearing retainer ring (8), gun 
synchronizer drive coupling (9), new tab 
washer (10) and nut (11). Tighten nUl and 
safety by bending the tab from washer. 

c. Install the synchronizer drive shaft ( 15) 
coupling flange (14), new tab washer (13) and 
nut (12). Tighten nut and safety with tab 
washer. 

d. Install the aluminum gasket after coating with 
gasket paste. Position the gun synchronizer 
adapter assembly on the studs of the distribu­
tor housing and secure with Y.t' plain washers, 
~'-28 nuts, and pal nuts. Install the adapter 
cover (2) with a new neoprene asbestos gasket 
(3) and secure with the four stud bolts and 
washers (1). 

c. Press the oil seal (23} into the bearing cage 
(25), with the wide metal flange to the out­
side, seating the narrow Range on the oil seal 
against the shoulder on the inside of the cage. 
Slip the Distributor Finger Drh•e Oil Seal 
Tool No. 2439 over the end of the pilot of the 
distributor finger drive Range :lssembly (22). 
and lubricate the pilot and oil seal tool with 
engine oil. Thread the tool and pilot through 
the oil seal, being careful to prevent the lips of 
the scat from curling under and when the 
pilot of the distributor finger dri,·e Range is 
fully seated in the oil seal, remove the oil scat 
tube from the pilot. 

f. Place the double row ball bearing (26) on a 
bench with ball loading slots down. Place the 
bearing cage, with the oil seal and distributor 
finger drive Range assembled in it, on the ball 
bearing, and press the cage over the bearing 
until the outer race of the hearing is fully 
seated against the shoulder on the inside of 
the bearing cage. Insert the distributor drive 
shaft (2i) into the finger drive nange so that 
the threaded end emerges at the drive flange. 
Install the timing dowel pin (21) and the 
driving washer (20). Secure with a slotted 
engine nut {19} but do not couer, as this nul 
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must he removed for final timing of the 
dist ril>utor. 

g. Ap£lly a small quuntity of gasket p:lste to the 
under side of the flange on the distributor 
drive cage <~nd inst:lll the assembly in the dis­
tributor housing. Install the distributor finger 
(18) making sure that it is properly seated 
over the clowel pin on the finger drive. Note 
that the main electrode leads the booster 
electrode in direction ol rotation. (Arrov,r on 
rotor indicates clockwise direction.) Install 
washers (17) and slotted engine nuts {16) hut 
do not cotter until after the final timing of the 
distributors. Place a rubber grommet in each 
exhaust and intake tube connector from inside 
the housing. 

2. Ignition Shielding A. sembly-Fig. 15. 

a. Follow the procedure a. outlined under Igni­
tion Shielding Assembly Without Synchro­
nizer Drives-Fig. 12. 

b. Use Table of Cable Lengths for F3R and F21 
Engines. 

c. The following procedures should be followed 
when wirinJ! the distributors: 
In the RIGHT distributor head. install the 
wires No. 2. No. 4, and No. 1 from the right 
bank around the left side of the head, and 
wires No. 5, No. 3 and No. 6 from the right 
bank around the rigltt side of the hc.'ld and 
over the first three. Next install all six wire 
from the left bank o\'Cr the right bank wires. 
In the LEFT distributor head, fir t install 
wires No. 2 and No. 4 from the left bank, 
leading them counter-clockwise, to the left, 
around the head; then install wires No. 1, 
No. 5, No. 3 and No. 6 from the left bank 
over these. Nc.xt, install all right bank wires. 
Install the magneto cable under all spark 
plug cables and up between the wires in con­
tacts No. 1 and No. 12. Install the booster 
cable under all cables and up between the 
cables in cont~cts No. I and No. 2. 

d. When making di~tributor head cable connec­
tions follow the procedure as outlined for the 
FJR and F21 engines. 
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Camshaft Turning Wrench ....... .. . .. . No. 2312 • TOOLS REQUIRED 

Cylinder Bank Stand .... . . . ......... No. 200605 
Crimping Tool. .................... . No. 251283 Propeller Shaft Oil Plug Nm Wrench . . .. No. 2309 
Crankshaft Overhaul Stand . . ... . . .. . . .. No. 2207 Propeller Shaft Wrench .......... .. . . No. 250450 

Propeller Shaft Thrust Bearing Nut 
Wrench ... . ........ . ..... . . ..... .. No. 2115 

Camshaft Drive Packing Nm Wrench ... No. 2166 
Breather Tube Wrench ... • ..... . .. .. ... No. 2313 
Oil Seal Puller ........... . . . ... . .... . . >Jo. 2349 
Oil Seal Taper Plug .......... . ........ No. 2435 
Oil Seal Taper Plug . .................. No. 2434 
Oil Seal Taper Plug ..... . ............. No. 2436 
Oil Seal Taper Plug . ... .. ............. No. 2270 
Valve Spring Compressor ............... No. 2315 
Forked Rod Bolt Holding Tool ....... . . No. 2303 
Blade Rod Bolt Holding Tool ....... .. . . No. 2304 
Crankshaft Plug Assembly Tool ......... No. 2217 

Clamp .. . ...... . ... . . . ... . . . . . ... No. 250356 
Clamp . .. . .. .............. .. ..... No. 250319 
Clamp .......... . ..... . ...... . .. Nu. 250320 

Vacuum Pump and Governor Drive 
Shaft Holding Tool. ... ... .. . . .. .. ... No. 2318 

Oil Pump Pressure Relief Valve Tool . . .. No. 2243 
Reduction Gear Lifting Plate .... . . . . . .. No. 2181 
Forked Rod Beating Cap Spacer . . .. .... No. 2183 
Vibration Damper Tool ... ... . ... . . . . .. No. 2237 
Aligning Fixture .. . ....... . ....... . . .. No. 2299 
Finger Drive Oil Se.'ll Tool . .. . . ....... No. 2439 

Reduction Gear Stand .. . ......... .. ... No. 2317 
Accessory Housing Stand ..... . . . .... . . . No. 2346 
M' Socket Wrench, Thin-Wall 
9/ 16' Socket Wrench, Thin-Wall 
U' Socket Wrench, T hin-Wall 
%' .. Fibre Drift 
1' Fibre Drift 
Wrench ....... . . .. ................... No. 2072 
Supercharger lmpcller Clamp Nut 

Wrench .. . .. . ...................... >Jo. 2062 
Propeller Shaft Wrench ....... . .... . .. . No. 2172 
Propeller Shaft Thrust Bearing Nut 

\Vrench . .. ....... . ..... . . . ..... . . . ~o. 2173 
P ressure Relief Valve Cap Wrench . . : . . . ~o. 2244 
Spanner Wrench .. .. ... .. . . .... . . . .... No. 2295 
Spanner Wrench .... . ... . ... . . .... .... No. 2190 
Spanner Wrench .. . ........ ... . . . . . . .. No. 2187 
Spanner Wrench . . . ............ . ... . . . No. 2223 
Spanner Wrench ..... . ... . .... . ....... No. 2059 
Spanner Wrench ..... . ..... .. ........ . No. 2186 
Spanner Wrench .... .. . ... . ... ..... . .. No. 2048 
Spanner Wrench . .. .... .. . . . .. .. . ..... No. 2155 
Spanner Wrench . . .. .. . .. ... . .. . ...... No. 2234 • 
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INTAKE 
DIST'R 

ALLISON V-1710 WIRING DIAGRAM 
RIGHT HAND ROTATION ENGINES 

DISTRIBUTORS WITH GUN SYNCHRONIZER 

OIST'R CONTACT N• I - 2- 3- 4 - 5 - 6- 7- 8 - 9 - 10- 11- 12 
fiRING ORDER IL- 2R-5L-4R -3L- I R- 6L-5R-2L-.3R-4L- 6R 

----, 

----.... 
I 

- --, 

STARTER 
SWITCH 

r---

r---

r---
1 
I 
I.---

EXHAUST 
OIST'R 
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IGNITION 
SWITCH 

STARTER 
MOTOR 

SOLENOID 
BATTERY 
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ALL I SON V-1710 WIRING DIAGRAM 
RIGHT HAND ROTATION ENGINES 

DISTRIBUTORS WITHOUT GUN SYNCHRONIZER 

INTAKE 
OIST'R 

OIST'R CONTACT Na I- 2-3- 4- 5-8- 7-8-9- 10-1 1 -12 

FIRING ORDER IL- 2R-SL-4R- 3L-IR- 8L-SR-2L- 3R-4L-8R 

'*6 

BOOSTER 

STARTER ·11 
MESHING 

SOLENOID 

STARTER 
MOTOR 

·I I 

STARTER 
SWITCH 

~------==~sTAgRTER~IIIIII u-ilt·· 
MOTOR 

SOLENOID 
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ALLISON V-1710 WIRING DIAGRAM 
LEfT HAND ROTATION ENGINES 

DISTRIBUTORS WITHOUT GUN SYNCHRONIZER 

5 -47 

OIST'R CONTACT NR I - 2- 3 - 4 - S - 6 - 7- 6- 9 - 10 - 11 - 12 

INTAKE 
DIST'R 

BOOSTER 

FIRING ORDER I L-6R-5L- 2R-3L-4R-6L- IR-2L-SR - 4L-3R 

---, 

-- -1 

I 
I 

--, 1 
11 
11 
11 

-11 1 

STARTER 
SWITCH 

EXHAUST 
DIST'R 

IGNITION 
SWITCH 

~---t::d:=r--~1111111 h 
~----' STARTER 

MOTOR 
SOLENOID 

BAT TERY 
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