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Thes Dulletin proviiles & guide MOF Lhe seirviecing

and maipkenince of mtor-gFeneritor aplts as
ueed #8 amall pagdine eFines. The 0lesr-
genprdtar tlhebrated (Fign 1 and 2 = 2 A%*"
dimmetar oxtrodsd frames onilh. The armatime
6 ppirted on ball Besricg= sl both the drive

and cenmutalor ands. A pulev-sEll dnve (8
useally used for beth the mobor aad gpeners

ator  opssrat o

T motorsgenembor centains a series and a

shent Beld. Hoth felos are effective for de-
veloping iorcune whan the nung performs ae: g
crunbing motor. Flpare 2 [llwetratos the ol

caibry of & Uw'o berminal molor-Eensmmlior wikh
a 2 wunil regolatar. When this ol operabes as

a pemerator. the shurt feld 15 the maie fidd and
the aorle=s NG SCTS A8 A MBEECNE Tl i
tonda ta limit penemator outpt af kigh spoed.

Figure 4 tllusbrates the aamemidiry of 4 5 ermi-
nal meor-generitaor with a8 8 uelt regalator.

Whken thia wnit operates s 1 genetator. the
ahupt Hell 2 the anly feld opersting ard the

== 1.1 1 i hkFE 1.2 18] 93018 18R

|r|||"|l-:-|_l'l|||! |5 by -prssel. Grenler autpin st W
indd high apeed m achioved In thin marsner.

Tho motor-gererntor fanctiane as o ranking

motar when the molar ewilch 2 oosed, ATLer
the engine 15 operating and the motor swikch

spens the oreurt, the wmt functiors oz o gen-
grator, In the two termingd mator-goserstor,
iomtrnl of the pemerator oatpet aped swtom

valbag® 1A achieved OF EIng & SUrrenl-Salspe
regulatar. The operntion of a 2 unit Lor

4 gt
1= discussed 10 serviee bolbetin 1H-111. The
lgrrinal mobor-generitar (3 controlled be a &
il regulabor os dieruaded in sorvico bayallotis
|K=11RA.

IS AL TR

At periodie intervals, thve unit shonld b mspactad
o deberrniing IS capeliion, The Freglusacy wits
whith this shonkd e dorms Wil b= determined by
the typd of serveee In whikth it 15 150d. Uperuting

o LTl ieid. H. e
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Figore 32— ms werimmal viee o nolor-gestralor,

Lhe unul s & gepocrdalor abk high specds. 1 e
cedyve duit or cdirt; Al hipdk temperalares. §aod
ppreraling 2t or e Iall putput most of Ehe Lire

are all Tactlore Whikth Indredse bepbing, Cofirmi-

WRLGr and BrFuan weRr. Preqguent diie [
miTariEa starta and staops,  ewcesalvely Mg

crasking perisds ceuasd by & harl-atarting
elpime conditisvn, exossstrely dirty o molet op-

arating conditione or heavy vibeation, mata n-

Apsclion cnecrs of the MotoT-@aerator Wit
meresary ot more frequent nterva® tham when

pperptmg in lesms severe conkitions.

BLTTERE

nj,fﬂ

CALTION . Noper aperaty £he miotor-grmarmfor
daring eraneRy for fore than S0 arconds af e
mwﬂimﬁlt.fﬁ:ﬂ#ﬁdﬂ]ﬂq.lﬂ[hnm!u i
beral fug mebewies. Cerfoaeiney, ca N X
ceagivply lomg cPexking perioda, weay sertoualy
mrTaAge if

The In Hom predurs sioukd nclsds ot
» check of th

-:nl of The motor “Fﬂ""‘“"“ bt mhowald
|'Il'.! l-El algh & cFreacH of MHHANTITE, WIr-
ing and commeetions, all of which :=|I"u|-l.:|I|:I hie

tg:hl; nnd e good !|:|-|1EJ|:.1r||'| Jrunng imspectsom,

FIGILEE

~ SUHES WIHDeG

MOIOE - GEMERK IR

Flgura E—Yiringy diagras shorwimg ITHrOr-grmer mir, rmeubicor. EFabcry. smmcir ord sewich
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RETOE- 5¥TCH
Mgird =—Thre l-rrl.li-l:n-lll-nr-:-!.-.n'l.ll-:r pred vherre sanls rogree e s sl g

the hrmabkism ahimald be cheekod te ke sure they Erralic penerRLor

Eﬁl‘; Eﬁ.ﬂﬂﬂ- bﬂtmﬂl
s | 1 ke
?jﬂﬁﬂﬂﬂ Ll n.E_BI:lllE IEI::EI Iﬂﬂ ﬂ:r:-:.'t-nnthg;ti ;II: HHIII::I;:H*IE-HH e adj l|:||'l:||d

good firm contact om the eommuintor. The brush rlthu]:-ui'hthmﬂthinﬂlﬂwﬁ:ﬂnm

% maak b an reccoumended by Lhe fasturer
AR (Eafar to Tmt Specifieation
Boaklelg) alnde exfsgsive erglan will crRuss - ..'ll\.

rapid brush ard commnitator wear, while insu-
cient tengisn I.I:Eltl Feault in mﬂtﬁm nErming of
the brushe skl esmsutator. e I-I-I"|.I1l l'-I:In- -

T 8 e cheched with |ﬂj|!li
g-n m?jl:l-rml'l. LI ﬁ?rrmﬂlﬂr

bendding 'H1.e brizh spring #s t'-E-:qu-bﬂ
'['I!' thie SOTIR ce of avertieal-
ingg by pppen |_.|..|=| or harned, 1 meeor EprTagr
ghoiald B 1nﬁtﬁh-ﬂ {Jﬂt'h-i:nﬂiﬂ will canse n |
spring to lee Ls temper, I the raehes mre woen . _
down te one-half thedr orginal le whed cofi- SRR | P
nared with new bruskes, they shoo replacsd. "M‘ e "-!_;:"_,.""_:"':I_:..

S,

T

When | mz the motor-penerasor. alse oobe
the concdetion of £ie commutator. I the commu-
tmbor w plieed or dirdy, ot can be cloined By plae-
g the armatire m a latbe. While Lhe armature o
is potating hdd & stafp of number M} sandpaper o I

lightly agninst the commuetalor, moving the sand- . r,
paper back and forth. [ kg 3) JEI-I-|:|-'|I'I|:rutIJJ-|:I1.|:|I:- .

aftter enrwlimg the commmtator. If the eomamoe- -~

tatar 15 O u-ntu-:!ru-lm:l,]'i-uh.l.l'l:lu.lﬂ,u-ru :
axtrammaly # will roguire ""urmag down' Firurr 3—Sandimg Lo

mn 1 Iathe 'I:hn mica urdercut beteeen the gy
Lirs.

LIRHICATMMN

The drive balt ahould be checked to make sure
It in ogoed] ool A8 hAE The SOFTact Ten-

abon,  Tavw halt will pwe
and resxlt in ra i wegar

The hinge cap ollers sthould be Alded with S-19#
t I!:ﬂﬁ'[:.ﬂ dropas of light engice od every 100 hours of
:I"EI!H':' ar  mator-ganerstor operstion. Some ball eanings

u
o ow
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ire Frimackean, Thoy a'H- lihFicated by an ofl
satarnted felt pad. |:I|::II:|-=I:|]:|'I|:|. of Lhe
ml;ﬂ:-; erntor, H:ll: l]'ll:ll.r.'ll be remnba-

'!rlt]1 h%l F:E‘Hl'lil iim il DO KOT
PACHK THIS TY I:Iu"I.LJ.. HEAKIML: WITH
GREASE. AN ofber ball Tearngs sheonbd e

eleaned HIII:IIE{II.lﬂ:EI:l with Delco-Femy lubacanl
e 118591 whomevesr tha brnashom aro ro

or avery 1MW haurs, whichevar oocyrs ﬁn:t
Alac the grease reeryolf shiouhd De claaiied Lixl

o Hoed ane-half Tall with hobrksant MNo.
128818 CAUTION : D naob avertfil], &% Lhis sy
ramult i gronms borng forcod threogh tha boar-
g sel onto the commutator.

MOTiFR TESTS

If ths moter- ganaratar fails to ornak progporly,
m:ﬂ-:r, thie enhire ersnking sirenit for lonse er
Fises] conppciions sl dsmnaged wir-

ﬂhe-:l-: the batfecy pa optlined in Servioe

Bulktin TD-108 to determine ita sondition. When
the Bafiery e eabtwtfaobkory and thes wniring and

connectons ane o conclityon, close the
motar switch. If the unk fafls to crank, wine
araumed Ehe motor switch wikh & heavy jumper

el 11 the FNCLOF-emeETR IO operates, he noter
gwritel |8 delartive and chasld he replased, 7

e uiit fake tooperaais, trouble can b= attmbubsd
B0 Lhe l:lil.l.l: wr e mular-grocentur, Exceasye

irwction 1n the epging from bight besrmgs or

Hﬂlﬂi. ar from heavy ol opviouslyr makes Lhe
engine kard to erank.

If the amlt atill fava i emnk prapady whes Hhe
enging @ hnowa te be in posd spemaling eondi-
iom, and the pest of the emanbing cirewit 55 Toml

i he satlalactory, the motor-Fenerator choeld le
mnioved Tor Turther crecLing.

With 1w mpdor-generator removed from Bhe

engine. the armaflure shoukd be chesked for
Ireedom of operatios by fuwrmng the  shoft
Tirkt, darty ar worn hearnngs=, s bt armatones

shaltl, or loose pole shoe screws may cause the
aripalwre b ddengg enad fo2 b tuaen foeely. B Bl

arimture does nod ten iregy, the motor must
W clddassembled. Howsver, of ths armatare doss

apwrale fresly, the molor ghimald be given 8 Yo
Dad” tesk before disassembly. Durnmg this et
B moler 1 opomted vwethout the drrre BEmanp

eopectad bo a lodd apd the corrent draw dod Lhe
armmature speed Dbl

o perlsrm the “'pa-losd™ bemt, connect the modar

i serlog with a batfery of Br Ay aad an

umneler dhpatde of i eeveral hundred
U peres. A techormoter o rpum indicitar may

e 1sed to measure ammature revolaobons per
minite ar free spesd. (Flg, 8] With the moor

woerating and the feld srounded. measars the
rurrent driw and pofe= the armstare apead,

LR

Clmnirars theae readinga with the apecifiont oms
found in the ]:I'H:ﬂ-Femr tegt apesifications
beolcs lo dolermine o the molos 8 ofperaling

property.

VAFIARLE
REGIETARCE WILTHETEE

i ﬁ ﬁ} ﬁ
R - mll
. L= - "B - - -
AMMETE R
TERBIMA 5+ || ¢
Fra - "
INDICATOR

RCITDE
|.'.'!| —— GEVERATOE

s 0N P TURMMAL UNITS SOHMECT T4 "4 M RERAL
GH 3 TIAMNAL UNFES CORMNECT TO "N TEREIRAL

Piguee fi A Berc kg s iargenorsioe e g el

L. BRated currert deaw st rated soeed, ns Toand
in specificationg Ingdieatos morme condibuom

0f thes melor-ganarator.
3 Leow free speed and high ¢urrant draw  inci-
cALBE

(e} Ton muckh fretion _taght, darty ar Warn
ranrmgs, hent nrmature shalk or |ehes
pide shives sllvwing srmalore o drog.

fh1 Ehorted armatire, This ean e forther

cheched on & growher aftear disssembly.
{cd Grounded sromeiure or felds.  Chech

further after disassemmbly
3, Fuilure fo operate with high currert cdraw
dicules.
(41 A direet pronnd in the termaimal or felds

4. Mo current draw indicetes:

(a] Open feld circiit. Thie cin be checkad
er disnsmenhbly by napocting wtornnl

comnectionz:. aml tracing clrant with =
tesl Lanp.

(&} COpos mrmature eomls. | the oom.
mirtator for badly hurm after dis-
asapmhly,

Broken brizh speings, bruashas
v J1.|.:'mI:| pnsu A D I:|II:II"|'|'I=.'IE'I!| ﬂmﬂm

by i abher canae whieh wookd prersend
pood tuuLHLl:ﬂt'.'rEEI:i ths broshes and

cormmuatalor.

G Law no-lesd epesd i ow enrrent draw mdi.
W
(2] High inwreal reslstanes duse 0 poor con-
nectnna defective lesds, dirky sommi-
tatnr and causes Ieted apdesr Noo 4.




R

H. Hirh free apead and hlgh cerrent drav 1ol -

calia i ehutf oF seried feld codl. A
sharted alant eofl can be determsined by fol-

lowing paragrapk & under NO QLUTEUT. It
the shank exdl performs properly, repleee the

mrres ol
7. High [re¢ speed and pear normal cerrent
draw indbAles dn open shont coal  BKeplaee

the call and chack Tor irmroved performance.
EEMERATIHE TEATS

IT the meloargrenersior doss ok TiLiedd

Procase T
oAt tha URIe Should be heceed Farther

T check the mWDoP-garecalar «ualpul, some

maans af drwing the inil iz neressary. Also
ATL AmmelEr, vanabl reasiance and woltmator,
cofneided me shown 1In Fip. T, & nosded. The

field oonnectiom must be proandesd with a8 jamper

Fenacl.
VARISELE
EBIETAMCE YOLTWETLER

AMMETER

DRIVE

Figiirr i— Fevhmmgz melorgemsreior ouigoal.

Dierve the nnit &t apecified RPN a& indicated in
toat apeolteation booklcts, adjusl the vwitege by

varving the resistance and read the pmmatar.
The u1}1'ill svmad foncison acepraing to tegt gpwe]-

heatiors. 1T not, aee the following soctine aa =
gukle mnd repsir or repace parts a8 peCeSRry.

My {Rupau

i1 the wil net prodice any outpat.
chesk the sonmusstor, I:-WEEEE and inlzrnal com-
nectioms. Sticking heasbaa, a dirty or ponmmy
commtater |ase Armature Hervice), or poor
conmnecioes mey prevent thie geserabor fros pro-

dunng any outpat. Solder thrown from the com-
rmﬁr ﬁrﬂn IBdicates Lhal the penernfor
has hoomn ovarhbasted from exceaaive mitpnt, Dften
this leads to an open clrowit and barned commu-

A o e L
| , .
E!-E:-Et?'llr St Egi-n-r-u making gooe  oosbaot

with the cemmutsbor, and the espes af - trowba
BOIHIL spparenl, g0 A4 Leal i

oeate the troubde {lesda mnet
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IO otor-generalor temindla) .

L.

Rase the

Check for grounds with test
i termnal to the

Fezwer —2L hrek o prouedbed madsr-genemi b

cales thal the amil 13 tnberpally Frousded
L@l o of EEe cund cen b found Dy dis-

eonmactimg the fekd and brush leads fraom
the Sl ek heddes and CiesCEing the
briah heldere, srmature and Held sepae el

Bepair or replace parts as reqguired. | See
el acclim. )

If the unit is pot prounded, check the field
{for o opom ciraart [ B, O vkl o tewt ]l.l:rl.'El.
The lamp should hght when one test pomt =
placad] o the el termanal and L oller 5
laced oo the armatwre wrminal. On threes

teremnnl motor- s conneet tek am
feoun Ehe fleld termingl ta the modod term

nmal. (Paper gtelp bebwees  nsulated brash
angl commutator.y 1T 14 dees not lght. the

mremb = open. 1T the apen 18 dae to 1 bnkens

=zl or bBad conmeetion, £ cin he El:qi't'us-:l
Fut 1f the apen e inelce oo of the fisld eodle

the eoil must b r-a-:-l:!t-!-d._

tput.  {Seh
- ?th.ﬁT'E:E- are RRE1E-

i flllows oo
¢ ko nect ol

ded brush from the commuy-
Lilor anil msulete with B ples of papes

Trom the

FH IR LT
mo. | Fig., %) M tha baeap Hgkta, it indl-

e
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Fignirs B dhsok fes spea Hald csibs, On chres bermilmal
mrlir-praersiers, commerd freem *F formimel 1w N7
teEralinml wivh s bamg peeila

. i the feld &2 nod open, check for a short
cirenit in tho fisld (Fig. 30} by sonpecting o

battery and an ammeter n seres w1k Che
ekl clremll,. Frooess] withh cdare, slee A
sharted draow ExCEsive curreat
which djiu.n:l:l]'i the¢ nmmeter. [ I'j-|:

ficld ool cErFreat fsTov et wRhin =

catiem fied wakage, 1el -El:l:i.z:
ﬂllhuf:qtj:-?m o i

MOTE: If a shooted sbhunt fsodd m £ound,
thsek the megulater comtact pomtis, sizee a
shiartedl Hekl in hsre Fimitlel exXcissive

eld eqarrent which woukd bave cassed the
repulatar contack posilts o Bum. Tledn or

repans pointe am regu e

i, I the trowlie noat yred leemt e, rhasck
e armsbore Tor open amd shorl circuibs.
Opees cibcwila fp the asmaliie are ussally ob-

vboud mince an sre Wil ooeur at the commai-
llar bars coppescled o Lhe open windimns

¥ Limse Lhey pass under the genecsxber
I:-;mﬁ amnd congeguently become hirned.
I the hara are nal toe Badly Biamesd smd the

apen cireart cam be found and repured, the

armature can asuslly bBe smeesd, n £his
somedtlon 13 found r‘-a;rulnt-:i.' ahosld Be
shiecHes] &bl Pead niatad A6 Lh

seiting 1= wvibtinn cpessrheabame.

Vaiasmily ae Lose Dkl

T the gememlor prdoees A low or asetbendy onts
put, the falowms factors ahistld be commidered ©

1. A losies dFive ball LAAL slipe famd compapueEntly
ORlEss # W ar ussbendy odlpal.

2. Brushes 'I:I1|.n.|: gtick In thar holders, or low

|.|JI;.I.I:I'|I ting Leesion wiich wil prevint good
wien the hreshes and commutator
!'-n||.1.|l'l:|.1'|.|.r mm low and unsteady output, This
will also cpeze arong and bBming of the
brashes and com ;

& A commutater that 1s dirty, ont of round, or
Bias ek mkos Causief pensiralsr vabpil I.|.|I L

loew dmd unsteady. To correct these comda.
tro=, turmn the rommoiator down 1m 4 lathe
HER :rl-ﬂ.lrnl.rl the ez Homeard comminbtnr

rE may mmocale an open carenst comebeon 1o
L armsdlure na alroacly alaled in parngraph
4 nmder "Moo Chutpal™

%

Ll UFTEA

o,

A R VR AELE B S rETA NS

I THETER

1—A heck for dvsried Breld coils @ ibrer Ermi-
e grasratom, et P “F o "W weesd nal.

Exeessive Uhiput

Wwhen & ﬁ-ﬂl‘l:-lT'l'tll:I' PrTHILCES SNCERLIVE: Vi
current, snmnert the dend tram the "F' teErmi-
mel. M the gemernter oatpat remaums high, witk
the "F" tasminal lend dscoxnected. n the

trubdo an i the tor stealf whash must he
further analyzed to locate the souree of troubde.

Since e molor-reneralor  field ciroaft s
rrounded through the remulalor, dcddental 1o

E]fl‘l:ll]:nlll.ﬂ[ of the el arewt will srevend
regidition B that excessne autput =ikl

Ml T
ke pendneed by the pEmeritor On this bepe nd
weik. am mbernally gn.l-lu-ﬂl-l:l feld cimimd which




R

would cause excessive outpat may be located by
conpecting o test between the “F terminal
and the penerator frame. All lends should be
disconnected Trom the “F© terminal amd the
brush to which the feld lead 18 commected inslde
the generator sheuld be raiasd off the commua-
tator before this best 15 macde. 1T the test lamp
lights, the fledd 18 imternally grounded. I the

feld hsas become groandesd becaase of defective
inanlation on & feld lead, ir ean ba mada
by reinsubsting the lead, It = plso possible to

make repalr where g nid has oceurred ot the
pale asheea by pemoving the held codls aond re-
ingulating tham, A ungd at the “F tarminal
stisd can mmlrﬁiwmmlllni new insulating
washars oF bushings,

Excessive Nalse

Maige emanating from & penerator may he
cakss] by & looge mounting of drive palley. It
oo i 1 s e, B

¥ H TEHLY
sametimes be gaved by eleaning and relubric-
thar, but waorn bearings ahouk] be . EX-
ceagive noke may result IF the brush holder is
bent, reaulting In [mproper seating of the brueh.
Such a brush Eﬁrh:ler miuat be peplaced.

DISASSEMBLY

Deglgn Teatures gproatly ﬂmﬁli!'.:.r diapssembly of
thiz unit. The end frames. bHearings, and sFmAa-
ture can be romoved or replsoed ot kst rh-
ing any alectresl comn e, The brasgh hoder
aapembllea are mounted individeally on the walls
of the fialkl Teame.

To disassemble this type motor-generator:

1. Unscrew the thruo bolts amd remove the com-
mutator end frame from the feld Irame

2. Place the srmature In a vise with soft jaws
and remove the shaft not, the pualley the
drive end Trame.

§. Eamove the brush holders if new onegs are to
he Installed, by drilling cut the rivets halding
them to the fhekd frama, Install the mew
holders, securing them to the frame with the
acpewn, natE and washers provided 1n the
replasement package,

4 PField colls ean be removed from the field
frame most easily by the use of a pole shoe
serpwdriver. This tool permits casy ul
and removal of the shid seTews 50 tha
this shies and field eoils cnn be tiken out
of the feld frame. When loosening the pale
shiose serews, 1t s also advisable to use a pole
shine gr, sanes this dastortion
of the feld frame, The pole shoe serewdriver

And hould alsc he used when
m&:ﬂ% nu-:'lunnﬂpu-l-:lﬁ-uu i:|1T-l;
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the firld frame Carefol assembly i85 nesceg-

sary to shorting or grounding of the
ﬂﬁm Lhe |:-u1=:h-numt1rhl.msd
into place.

CLEANING FARTS

i']."I:ua Armatiupe ulitl'-ﬂ-:[ codla th;nMd Jﬁt b clagned
ANV tank or by use of depressng
& () #ince this might damage maulstion
g that & shart or groumnd would subsaguently
develop. Ball bearings should be gerviced ag
covered 1n the LUBRICATION =sstion. Ulher

shaould be cleanesd and 1
Fﬁ-r and other damage. mﬂm
ahould be rad or r-E-:-]iu:ai!-:!F Un reassambly
all poldered alectrical connections showld be made
with FoEin Mus Al Nlax must oever be asesd on

plecirical conmectians.

FIELLDY CiMI. SERVYICE

The held emls should be checkhed for grounds,
of#ns or shorts a5 previously explaamed.
Grounded fedd codls sSOmEtImes I:|-|i|: r-n'p_i::lnl-l;l

nslnted.

by removing them so they cam ba ral

Care must be used to avold exesssive bulkiness
when applying new mmsulptson sinee this mught
-:.uu:-u:ﬁtpu]n:lh-u-ntu-mt through and caese
another ground when the cols are romstslbed,

Laaally, if & fOeld coil BB open or shorted in-
ternally, it muat be replaced zigee it is dificult
Lo renalr agch a defeet,

ARMATURE SERVIUE

The armnture shoowkld be checkad for opens, shorts
e grounds. { Fig. 11 amd 12)

Figure 11— lereking srmaiure [or dhorl circuibs.
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Shoris—ahort circuits are loeated by robat-
i the armature In & growler with s steed
strip {i.e., hacksaw Bladed held on the arens-
ture. The stesd sterpy wiall vibrate on the fres
of the shart ciroart. Shorts between bilrs Are
sometimes produced by brush dwst or copper
hetwesn the bhars. Undercutting the inmsuals-

tlon will aliminate these shorts,

Grrounds—Oraunds 1in tha armatures can be
dotpcted by wse of & test lamp amnd prods,
If the anEE lights when one test prod is
Maced an the commutator and the other test
pr] an the armatare core oF ghaft, the arma-
ture is praunded.

Dpeps—Inepect the points where the con-

duetares are joinsd to 'I;'h.-z commutator for
I-|:||:|-:|_= connectiona. Poor connectlons  cRlises

arcing ard burning of the commwutator, If
the bars are wot badly burned, reaclder the
MRdA B the riser barm. Turm the comm-
BALor down v a lathe. Undercut the inswe-
lation between the commutator bars 102™

IT the cammutator 1s worm, dirty, out of round,

o has h
b e

insalntion, the commutatar shiald bse
wn and undarcut as previoualy de-

Foipwmre |2—{ herhimg armalere for groussds.
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