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INOENTIFICATION.- This operating manual is applicable to all Eclipse Types 396 , 
397, 398, 400, 401, 402, 403, 404, 602, 756 and 817 Direct Cranking Electric Starters . 
For Air Corps and Navy Type Numbers refer to the index of this catalog. 

GENERAL OESCR I PT I ON.- The units are all of the same basic construction, consisting 
of a series wound electric driving motor , reduction gearing, overload torque re­
lease which consists of an adjustable multiple d isc clutch, automatic engag ing 
device and driving jaw . 

SPECIFICATIONS . - The various types differ mainly with regard to voltage, capacity , 
clutch setting, gear ratio and the presence or absence of an emergency handcrank 
mechanism . The 11nits are furnished either shielded or unshielded, with one grounded 
terminal post or two insulated posts for one wire grounded or two wire insulated 
systems respectively, with either 3 or 12 tooth driving jaws and 5, 6, or 7 inch 
SAE mounting flange . 

ECLIPSE TYPE RHEO VOLTAGE CLUTCH SETTING CAPACITY HAN 0 CRANK 

396 (Y- ltiO) 12 200 lb.ft . 450 cu.in . No 
397 (E-80) 12 300 lb. ft . 750 cu . in. No 
398 (F'-141) 12 350 lb .ft . 1000 cu.in. No 
400 (E-160) 12 350 lb . ft. 1830 cu .in. Yes 
401 (E-160) 24 550 lb. ft . 2600 cu . in . Yes 
402 (E-HiO) 12 550 lb . ft . 1830 cu .in . No 
403 (E-160) 24 550 lb.ft. 2600 cu.in. No 
404 (E-160) 12 550 lb . ft. 1830 cu . in. Yes 
602 (A-160) 24 925 lb . ft. 3350 cu . in . No 
756 (E-80) 24 300 lb.f't. 750 cu. in. No 
817 (E-160) 24 550 lb. ft. 2600 cu.in . Yes 

INSTALLATION.- In order to assure proper operation of' the equipment, the f"ollowing 
procedure should be observed at the time of installation . 

PREPARATION FOR USE AFTER STORAGE . - Starters which have been in storage· for a 
period exceeding one (1) year , should be forwarded to an overhaul base , service 
station or the manufacturer for cleaning, relubrication and t est prior to installa­
tion on the engine . This relubrication is extremely important as failure to take · 
the above precautions will permit dried out lubricants to rema:ln in the starter, 
making cranking difficult with resultant loss in starter performanc e and causing 
serious damage due to improper lubrication. 

MOUNTING STARTER.- Before mounting the starter on the engine , remove the cover 
over the starter jaw which is provided for shipping and storage purposes only. To 
install the starter, remove the engine crankcase plate and g asket covering the 
starter drive and mounting flange. Examine the end of the engine crankshaft and as­
certain if the e ngine jaw and starter jaw are of the same type and are of t he 
correct rotation for proper engagement . With the e ngine gasket r emoved the distance 
from the mounting flange to the outermost part of the engine jaw must be 1-11/16" 
plus or minus 1/32". The c learance between the engine jaw and starter jaw must be 
not less than 1/ 16 " or· more than 1/8" when the la t ter is 1'ully retracted. Wtpe the 
mounting flange clean and repl a c e gasket. The mounting f lange of each starter is 
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provided with a nUJnber of mounting holes to permit locating the starter in different 
positions in order to faci l itate installation . CAUTION : Avoid instal lation of 
Y-150 Starters with motor housing tilted more than-60° from the verUcal as oil 
may seep into motor housing and foul t he commutator. HOTE : When installing Y-150 
Starters on Warner Engines, r~fer to engine manufacturer's instruc t ions for special 
adapt ing parts . 

HAMD CRANK AND E-.XTENSION . - Some E- 160 Star t e rs are furnished with a hand crank 
at t achment (see specification Chart above) b ut due to the gear r a tio of the Starter 
a nd the hig h compression ratios of ~odern engines this h and c rank cannot be used, 
excep t under ideal condi tions , to hand crank e ng ines with a displacement exceeding 
1000 cubic inches. The main purpose of this attachment is to facil itat e magne to 
timing. The hand crank a nd e xtension asseutbly furnished with the E-160 Starte r 
consists of a rod having a pin at the tapered end, . a sleeve that mus t b e assembled 
t o the rod and a pin. The sleeve contains a spiral s l o t and two hol e s , one at each 
end drilled through both sides of sleeve. The extension a ssembly may be mounted 
directly on the starter or it may be permanently at tached to the hand crank so that 
it is removed from the airplane when not in use. The methods of installation which 
gove rn the above choice are outlined bel ow . See figure 1 for general layout of 
h andcrank i ns t allation. 

DETACHABLE EXTENSIOH . - If it is desired that the hand crank and ex t e nsion 
be removabl e as a unit, the external mounting support bearing should be attached to 
a structural membe r of the fuselage. Remove the bolt supplied with the starter crank 
collar. Allowing f o r the fact t hat the extension rod must be inserted a distance of 
1t " i nto the extension sleeve and that the sleeve must project beyond the outer end 
o f tl1e external mount i ng s upport bearing to clear the bolt holding t h e hand crank 
to the extension, d e t e rmine the length of extension required and cut to leng th. 
Using the hole drilled throug h the tapered e nd ~f the sleeve as a pilot , drill 
through ex tension rod and ream extension rod and sleeve to a d iameter of .250" plus . 

. 001n minus .ooon. Press in pin, suppl ied with extension assembly flush with O.D. 
o f s l eeve. Press out pin in handcrank and bolt hnndcrank to s leeve using the bolt 
and nut suppLied with the crank collar of each starter. 

FIXED EXTENSION .- If it is desired that the extension as s embly b e per­
manently attach ed to the starter, the ex ternal mounting support bearing s houl d be 
mounted directly on the e ng ine or shock mounted to a struc t ural member of the f use­
lag e. Remove the bolt supplied with the crank collar of each s tarter. Allowing 
f or· the fact that the extens ion rod must be inserted a distance of 11}" into the 
extension sleeve and that the s l eeve must project b eyond the outer edge of the 
mounting support bearing to clear the spiral s l o t, d etermine l ength of extension 
r e quire d and cu t to l eng th. Make certain tha t the spiral slot in the extension 
sl e eve is correct for the ro tat i on of the starter. Using hole drilled through 
tapered e nd of s l eeve as a pilot, drill through extension rod and ream rod and 
sleeve to a diameter of . 250" plus .001" minus .001". Inse r t pin supplied with ex­
t e nsions assembly flush with O.D. o f sleeve. Press out pin i n tape r e d end of 
ex tension rod a nd bolt assembly to the c r ank c ollar of the starter using the bolt 
and nut suppli e d with starter . 

UNI VERSAL JOINT.- If the c onstruction of the fuselage or engine nace lle 
i s s u ch that it is i mpossible t o use a straight e xtension, a universal joint may 
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I? VOI.T SYSTEM 24 I-OLT SYSTEM 

TABLE BASED ON P V CABLE DROP AT .500 AMPS TAll~£ BASED ON 4 V CABLE DROP AT JOO AMPS. 

urlwrR£ SIZE I c:,;~" 1 ro~'r ~t'f c~~':,c rH LET. ! wiRE SIZE I "~.;J< I TOT.tt t. CABLE LFNCTH 
IIOT TO CXCCCD 

A I ~ 0 105.500 40 FEET c li Z 1>6.370 J J Ffl T 

B 112 66.170 25 FEET D j_ 114 I 417oo I 2 1 FEE T 

I BATTERY 
2 PUSH SWI TCH 
J SOL£N()(0 STARTING SWITCH 
4 STARTER MOTOR 
J FOOT SWI TCH - SOLENOID 

STARTING SW ELIMINATED 

.t!QH, FQ8 Q\1£ WIRE CROON()({) 

SYSTEMS VS( S{CTJONEO L INES 
ONLY FOR TWO WI~ UAG80!/NO£/) 
SYSTEMS Q!SCONNfCT AL4 (j80(/NO 
'fiRES AMJ VS( FVLL LINES IN 
AIJOITION TO S£CTIONEO L IN(S. 

IIU S()LENOIO SWITCH WIRE 
U<X. PERMISSABLE LENGTH .)3FT. 

Jl/6 8QOSTER COIL WIR£ · MAX. 
P£RY!S$A8i.( LfNijTH 50 FT 

, ALL GR(!UNO WIRES MUS T 
CONI{ECT£0 TO THE ENGINE 

ORS F IT TED WI TH TWO TERMINALS MAr fK. 
TEO TO ONE IV~ CROUN0£0 SYSTCMS BY 

· R{PI.ACINC THE INSULA TING WAS/fER ON £/TH{I! 
TCRM/NAL POST WITH A CROUNOI/ofG BUSHIN(i 

Tlt'Q Wlf/E SOLENOID SWI TCHES . 
/IIAY Bf: CONVERTED TO ONE WIRE GROUNp ­
Eo SYSTEMS er REPLACING f:tTH.§.R T{RAIINAI, 
IN SilL A T!NC BUSHING WI Ttl A (jROUMJING WS!:!JMi.. 

IQ_SQNVERT 0,\£ WIRE CROON/JED BOQSTElt 
CQ'L FOR TIKJ WIRE UMiROUNO{D OPERATION R{J.IO'ti 
Tl£ qROUNQINC WASHERS AND 1/VSUL AT{ THE l'flL· 
MARY TERMINAL POS T. 

1>101/NT ALL BOOSTER COILS ON A CRO<!Np1N(j 
BASE AS THE/ SECONDARY W!NptNG IS CRQUNOED 
INT£RNALLY FOR BOTH ()'£ AND TWO WIRE SYSTEI>IS. 

Tit( CROUNO/NC BA$E MUST BE G8Q(JN!J£p TO THE 
(NCIN{. 

figure 2- Typica/ Wiring Diagram for E-80, f - 141, Y -150, and E-160 Starter 

c4 VOI.T SYSTEM 

TABLE BASED ON;> V CABLE lJROP AT 5I)() AMP$ 

LET. )wtRE SIZE I c~t~'' J 
70~r c~l'f~c~~";n' 

A ro 1ossoo I 40 FEET 
{J 112 61>3f0 25 FEET 

!tfll:f.! f'Q1I Q!IE WIR( GffOUN()£0 

SYST(MS USC S£CTJ()N£Q liNES 
CN:Y FOR 7J!Q W!Rf IINCIIOIJNDC/) 
SYS("(,If.S Q/scONNEC r ALL (j/K)UND 
I!IRES A$ US£ [IJLL LI('ES 11>1 
AQQITION ro gcmN£o L 'NES· 

!..H..AENOID SWITCH WIRE 

A+g P{~/SSA81.£ LENGTH JJFT. 

I{§ /l()()ST(R COIL WIR{ ·MAX 
PQiAIISSA/JL ( L fMiTH SO F T 

· ALL GROUND WIRES Mf/S T 
CONN(CT£0 TO THE ENGINE 

S F i TTED WITH T..u TERMINALS MAY tJf 
~[.{0 TO ON£ JIIA?{ CROI/ND£() SYSTC.VS 8r 
~LAQNC THE INSUL A TING WASHER ON EITHER 
TfRMINAL eos r . WI TH A c BOUNDINc BUSHmq · -

nro WIRE S{)LE:NOID' SWITCHES 
MAY Bf: CONVERT£() ro ONE WIRE GROUND-

EO SI"S T{M$ BY REPLACING OTHER TERMINAL 
INSULA TINC 81/SHI NG WITH A GI/OUM}IM; IICISHINC 

lO CONVERT OAE WIRf CRO<INDEp I!OQSTfR 
CQ'L FOR T!!Q WIRE UMiROUI«O OPERATION li!C"'!2n" 
Tt£ GROUNQIN(; WASHERS AN() /N$/JI.AT! THE PRI­
MARY TERMINAL POST: 

MOi,iNT ALL BOOSTER C~LS ON A C~ 
BASE AS THE S(CONPARI" WINDING 1'i ~ 
INTERNALLY FOR 80TH 9'< AND TWO WillE SYSrfAIS. 

Ttl( (jROUNQINC BAS{ l>fVST {!{ CiJIOCW.OCO ro THE 
( NCINE 

Figure 3-Typica/ Wiring Diagram for A-160 Starters 
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EXTERNAL MO UHT ING SUPPORT BEARING.- If the engine is rigidly motmted to 
the f'uselag e or nacelle, the external mounting support bearing should also be rigidly 
mounted regardless of t h e type of extension used . When used on a shock mounted 
engine the bearing c an eithe r be rigidly mounted to th e engine or shock mow1ted on 
the fuselage, (See fi g ure 1.) In any case, it is recommended that a self-aligning 
ball bearing be used on all installations t a king care to provide for lubrication of 
the bearing. Should a pl a in bronze bearing be utilized for supporting t he h and 
crank extension , it is reconunended that t he l ength -of bearing surface be kept as 
short as possible and that a clearance of .005" be maintained between the O.D. of 
the extension sleeve and t he I.D. of the bearing. Ca re should be taken that the 
alig nment of the extension shaft is a s accurate as possible ~n order to facilitate 
hand cranking and prevent undue strain on the starter housing during hand crank 
operation . 

WIRING.- Starters incorporating one terminal post are designed for one wire 
g r·ounded operation only and are g rounded internally. Units having two terminal 
posts are des igne d for either one wire or two wire grounded or two wi re insulated 
operation . When intende d fo r one wire operation, one terminal post incorporates a 
steel grounding washe r , However, prior to making connections examine the motor 
termina l s to dete rrninf! the system utilized. In additi o n , r efer to the nameplate 
date to asc e rtain the proper voltage required. The same precaution s h ould be noted 
whe n installing the accessories us e d with the s tarter and wh en installing g rounded 
systems on airplanes having s h ock mounted e ngin es; be sure engines are securely 
g r ounde d to ai rpl ane structure. Refer to f i gure 2 & 3 for proper cable sizes. 

ACCESSORIES.- A d i r ect starting s witch of the root type or a r emotely con­
t rolled sol enoid switch may be e mpl oyed to control the starters. In either c as e, 
r efer to the typical wi ring diag ram figure 2 & 3 for all wire sizes and connections. 
Details regarding the installation of control switches and the booste r coil, if 
u sed , should be obtained from the instruction sheets covering the individual units. 
A booster c oil is recommended for use with starte rs to suppleme nt the spark of the 
e ngine magnetos to insure a hot spark during the cranking period. 

PRINCIPLE OF OPERATION.- When the battery circuit is closed,torque is transmit,!-ed 
from the driving motor through the reduction gearing to the driving barrel which 
contains the multiple disc clutch, automatic e ngaging mech anism and the driving j a w. 
The purpose of the multiple disc clutch is to provide a r e l ease should the static 
torque of the engine be too large due to climatic conditions or other abnormal 
situations such as e ngine backfire which would damage the starter mechanism. The 
a utomatic engaging me chanism consists of an internally threaded spl ine nut and an 
e xternally threaded screw shaft which moves longitudinally in the spline nut and 
causes the starter jaw to t rave l out at zero R.P.M. until it meshes with the engine 
jaw. When the eng ine starts, the rotation of the engine jaw being faster than that 
ot' the starter jaw causes the latter to automatieally disengage. Return the sta rte r 
cont rol switch to the n e utral posi ti on to open the starter circuit as soon as the 
engine fires. 

OPERATION.- For best results in starting, prepare engine in accor dance with the 
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engine manufacturer's instructions and operate starter either by pressing the foot 
switch or by operating the push switch controlling the solenoid switch, depending 
upon the method employed. CAUTION : Should the engine fail to start readily, the 
cause should be ascertained immediately to avoid running down the storage battery. 

SERVICE MAINTENANCE.- When properly installed and operated,the starters should not 
require any a.ttenUon between major overhaul periods other than that outlined bel ow . 
Starters are properly lubricated prior to shipment from the factory and should not 
require lubrication except at overhaul. 

50 HOUR INSPECTION.-

ELECTRICAL COMMECTIOHS.- After every 50 hours of engine operation the fol­
lowing inspection and maintenance procedure should be observed. Remove window strap 
and examine motor for dirty or loose connections. Clean and tighten all connections . 
Replace all defective wiring. 

BRUSHES.- Examine brushes . They should be a free fit without excessive side 
play. Binding brushes and brush boxes should be wiped clean with a cloth moistened 
with UHDOPED gasoline. Do not use fuels which contain lead compounds as the lead 
will plate on the commutator and cause poor commutation and impair starter efficiency 
Worn brushes should be replaced before their maximum wear limi t is reached to insure 
proper operation between inspection periods. The maxi mum permissable brush wear for 
the various types of starters is as follows: 

STARTER 

E-80 
F'-141 

Y-150 
A-160 
lE-160 

HEW LENGTH 

1/2" 
17/32" (Useful length) 
9/32" (Useful length) · 

11/16" 
1/2" 

~11 HI MUM LENGTH 

11/32" 
9/32" 
3/32" 
1/2" 

11/32" 

Whe re the proper facilities are available new brushes should be run in on the motor 
until a 50% seat is obtained. If the above method is not feasible, brusl1es may b e 
seated by inserting a strip of .ffiOOOO sandpaper between the brush and the coi!Unutator 
with sanded side next to the brushes and pulling in the direction of rotation . Re­
peat until brushes are at least 50% seated. CAUTION: 00 NOT USE COARSE SANDPAPER 
OR EMERY CLOTH. REMOVE SAND OR METAL PARTICLES WITH COMPRESSED AIR. 

BRUSH SPRINGS. - Check brush spring tension and replace springs if tension is 
not within limits as given in the following chart: 

STARTER 

E-80 

F-141 
Y-150 
E-160 

MINIMUM 
PRESSURE (OZ.) 

24 

40 
41 
24 
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HA XI MUM 
PRESSURE (OZ.) 

28 

44 
43 
28 

TEST 

End of spring 1/16" 
above b rush box. 
Compressed to 7/16" 
Compressed to 7/16" 
End of spring 1/W" 
aoove brush box. 
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STARTER 

A-160 

MINIMUM 
PRE~SURE (OZ.) 

24 

MAXIMUM 
PRESSURE (OZ.) 

28 

CHAPTER ~6 

PART A 

TEST 

End of spring 1/8" 
above hrush box. 

COMMUTATOR.- Rough o r dirty commutators should be smoothed and polished with 
#OOOO sandpap e r. DO HOT USE COARSE SA~DPAPER OR EMERY CLOTH. AFTER SANDING, CLEAN 
THOROUGHLY TO RE MOVE ALL SAND PARTICLES OTHE RWISE EXCESSIVE WEAR OF BRUSHES AN D 
COMHU TAT OR WILL RESULT. Very rough or badly pitted commutators must be turned on a 
lathe in accor danc e with instructions in the applicable overhaul manual. 

CRANK EXTENSION SUPPORT BEARING.- After every 50 hours o~ engine o peration 
t he crank extension support bearing should be lubricated with engine oil. 

SERVICE TROUBLES.- In all cases of starter failure or improper operation, the 
trouble s hould be investigat ed immediately to prevent further damage to the unit. 
DO NOT ATTEMPT TO OPERATE A STARTER WHICH IS HOT FUNCTIONING PROPERLY. HOTE: 
Disassembly o f faulty units should only be don e b y properly equipped authorized 
service stations or ove rhaul bases. If no such repair depots are accessible, r eturn 
units to t he manufacturer for inspection, r e pair and test. 

TROUBL E 

1. Starter 
motor fails 
to operate or 
operates at 
too l ow speed. 

POSSIBLE CAUSE 

a. Low voltage due to 
discharged battery. 

b. Loose or corroded 
battery terminals. 

c. Wiring not properly 
connecte d , loose or 
hig h resistance 
connections. 

d. Brushes binding i n 
brush boxes. 

e. Worn brushes (see 
chart under 50 HOUR 
INSPECTION). 

f. Brushes not prope rly 
seated. 

g. Excessive brus h side­
play. 
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REMEDY 

a. Ch eck and recharge if necess­
ary. 

b . Clean, tighten and coat wi th 
pe trolatum (Spec. AN- VV-P236) . 

c. Refer t o wiring dj a g rruu and 
clean and tighte n all 
connections. 

d. Remove and clean as directed 
under 50 HOUR I HSPECT I ON . 

e. Replace ann seat new bru shes 
as instru cted under 50 HOUR 
INSP ECTION . 

f. Reseat as i nstructed unde r 
50 HOUR INSPEC TION using 
# 0000 sandpaper. 

g. Replace and seat as ' in­
structed under 50 HOUR IH­
SPECTIOH. 



 


