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I.OJ Thi,., section provides the di~ssembly and re• 
asr.cmbly procedures for miniature, standard, heavy 

duty synchronous motor wtits. a.t1d s.erie.s governed and series 
governed variable speed motor units. It is i$$ued ro describe 
removal and replacement of the motor units from their 

associated tclctypcwrltcr apparatus. 

1.02 Reference should be made co the exploded vieW$ 
fouod in rhc appropriate paru literature for an 

iUustration of the mcch.-mism to be di.saSM:mblcd, for location 
and visual idcntiftc:uio n of p:ms. and dct:1.ilcd di.s:asscmb)y 
and reassembly ft..:aturcs. Rdc-r to maintenance too) Section 
S70-00S.8001'C for necessary tools. 

1.03 When di$a$.$Cmbling ~ motor unit , carefully note 
the location of springs, spring washers. and shims 

on the roto r shaft and other motor components , so chat 
re.assembly can be dooe correcc.ly. 

1.04 Re1aining rlny are made of $pring steel and have a 
tendency to release suddenly when being removed. 

toss of the retainer can be ,n.inimi:tcd as foUows; Hold the 
retaine r with the left hand ro prevent ir from routing. Place 
the blade of a $Uitable screwdriver in one of the slots of the 
retai ner. Ror:ut ,he !iCrcwd:rivcr in a direction to increast tht 
diam,ecer of the retainer for removal~ 

1.05 To help identify the motor unit that is to bt 
disassembled refer to Motor Unit Identification 

Table. f'irst find the motor unit code number on rhe 
idenri-flcation plate located on the motor bracket, then find 
the code number in the table. (For example: 11.1l LMU28 
motor is found under the heading Series GoYerned Motor 
Units.) 

2. MINIATURE SYNCHRONOUS MOTORS 

DISASSEMBLY 

CAUTION, R.EMOVl! ELECTRICAL POWER FROM 
SET BEFORE STARTING DISASSEMBLY . 

2.01 Remove any shaft extension or hardware atuchcd 
to the motor shaft chat ~-ould prevent removal of 

the mo1or uoit. 

2.02 

2.03 

b•se. 

Loosen screws and remove motor power line leads 
from ba.sc. terminal block. 

Rcmovt four screws and lockwashen tltat secure 
the motor unit ,o the base. Lift motor mtit off the 

2.04 To remove the motor from it$ cradJc bracket, 
loosen mounting strap sc::rew on cac.h end of motor 

and remove motor, 

2.05 Loosen air ch1ct screws and rcmOYC a.it duct{$) from 
motor . 
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SECfJON S70-220.702TC 

MOTOR UNIT IDENTIFICATION TABLE 

MINIA TURE SYNCHRONOUS ST AND ARD AND HEAVY 
MOTOR UNITS DITTY MOTOR UNITS 

MU43, LMUI 9, LMUJ, LMUl S, 
LMU20, LMU24, LMUZI, LMUJO, 
LMU26, LMU3l, LMUJJ, LMUJ6, 
1..MU35, LMU4S. LMUJ7, LMUJ8. 
LMUS6 LMU42, LMU46, 

1.MU49, LMUSI. 
LMU52, LMU SS, 
YMU2, YMU3. 
YMU4 

2.06 When the motor i$ compl!'rely removed from du: 
mounting bracke1, the remaining motor com­

ponents can be removed by loosc:ning rhe :k:nws and clamps 
that M:curc them lO the mou nting bracket. 

2.07 To remove end .l.hidds and rotor : 

(1) Remove .&erew and lockwa shcr that mount pinio n 
to tlu.· shaft. Re111ove pinion from shaft . 

(2) Remove the two nuts and the two bolts that secure 
the end ~hields to the S,1ator. 

(J) Retuovc d1c end shields. Remove die rotor and 
note rhe vo:iitioning of spring washer and :;hims on 

che rotor sl\aft so rl1a1 the pares when replaced 2,c 
posi,ioned correct lv. 

REASSEMBLY 

2.08 

2.09 

Note: Ti u: pinion t"":nd or ,he rotor ,s pos itioned 
~$ire t.he: 1ead~ en d of the stator . 

To as$Cmble eootor , rcvc.-rS(' the di.sa~mbl}' 
procedure. 

for the adjustment of moror , componenu, and air 
c.luct(s). refer ,o Scuion 570•220-700TC, 

2.10 When replacing the motor wlit o u the mounri ng 
h:ue . r·evc>rk t he remov3) procedure Jlivcn in 2.01 

through 2.03, ;,,nd m~ke sure che gtouod strap is auached lo 

the: mounnng !>Crew. 

SERIES GOVERNED SERIES GOVERNED VARIABLE 
MOTOR UNITS SPEED MOTOR UNITS 

l,\IU6, LMUl3, LMU47. LMU60 
LMU28 , LMU29. 
LMU39. LMU41, 
LMU57. I.MU61, 
LMU63. LMU6-1. 
YMUS 

3. STANDARD ANI) HEAVY DUTY SYNCHRONOUS 
MOTORS 

DISASSl:MBLY 

J.0 1 

CAUT ION, REMOVE ELECTRICAL POWER FROM 
SET BEFOR£ STARTING DISASSEMBLY. 

ff tfu.· .sc, coniaios a typing uni, it must be removed. 
to gain access 1v die mo to r unir, as follows: 

{1) Rtmove dcctr ic.al c-ablc connector{s) from the 
r~ h, side of tl1e typing unit. 

{2) Rtmove four screws and lift typing unit off the 
baia.e. 

J.02 Remove any shaf l cxt4."ns.ions or h:udwa re atta ched 
co the motor sha(r that would prevent remo val of 

the mo1or u 1nt. 

3.03 Lc.1oscn screws ;md remove mo tor power line leads 
from c he b.ue tcm1in2 I block. 

3.04 RenH.wc four screws and lockw.i.slu:rS that secu re 
llic motor unit to the ba.sc. Kemo\·t motor unit 

from base. 

J .05 To rcme)ve ,uo tor from the cr:ldle: 

{1) l.oo~ n mou nting Strap screw on c:.ch eod of 
mow, ~nc.l remo\·c motor uni1 . 
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(2) Remove che rcm:unmg motor components by 
loosening Lhe screws ind clamps that sec:.ure the m 

to the mounting bracket. On some un its the motor 
Component s arc secured by tension springs. Unhook t he 
ends o f th e sprin!,--S to remove motor compo oent.s. 

(3 ) fo r components mounted ma compar tment below 
th e motor and secured to a mounting plate, loosen 

four screws attd remove mounting plate. The motor 
components a.re now exposed for remo~I. 

To remove end shield$ and rotor : 

(1) Remove fan &om the shaft if furnished. 

(2) Rt'tnovc screw a.nd lotkwasher that mount pinion 
to sha.ft. Remove pinion from ~haft. 

(3) Remove die two nuts and two bolts tha t sec.u.re the 
tud s-hields to ,he stator. Remove eud sh ields, 

rot or. spting, and w:ashcr. 

REASSEMBL Y 

Note: Po:iition the spring with che t.1percd C'nd down. 
Place washer on top of che spring in cbe end shield 
bearin g recess located .u the leads end of the s«ator . The 
pinion end of rhe rotor, whicl1 is tf1t longc $t sh.aft end 
from 1he baJI bearing . is positione ·d opposit e to the leads 

end of the stator. 

3.07 To rc:asstinble motor . reverse 1he disassemb ly 

procedure . 

3.08 For t he adjustment of motor and comp onent s, 
refer to SecrK>n S70-220~700TC. 

3.09 When repl.aci.ng the motor unit on the base, reverse 
the re,uoval procedure shown in 3 .01 through 

3.0'4, and make .sure the ground strap is attache d to the 

mounting screw, 

4. SER!E S GOVERNED MOTORS 

DISASSEMB LY 

4.01 

CA\11'10N: REMOVE ELECTRICAL POWER FROM 
SET BEFOR E STARTING DISASSEMBLY. 

Remove the cyping unit from the base to gain 
acGess to the n\Oto.r uni t , as follows : 

(1) Remove clecuic.a.1 cab)c conJ1ector(s) from the 
right side of typing uni t . 

(2) Remove four screws and life typing unit o ff che 
base. 

4.02 

4 .03 

ISS 1, SECTION 570-220-70 ZTC 

Remove gear guard and <:onr,ection.s that prevent 
removal of 11wtor unit. 

Loosen screws and remove moto r po wer line le-ads 
from base terminal block-. 

4 .04 Ren,ove fout screws and lock washers th.at secure 
che motor mounting bracket to the base and Jift 

moto r unit off the base. 

4 .05 Remove four screws that secure t he screene d cover 
on the motOT end. Remo ve cover, 

4.06 

4.07 

Note: To avoid dam.aging the sueen do not grip cover 
o,•er screened openings . 

Remove two sere~ on the rear face of govetnot 
cover . Removl\ g,ovemOl' covt:r. 

To remove gcwernor. remove. :;crew and loc.kwash« 
ch.it is threaded through ,he shaft. 

4.08 Remove motor brush c-aps and motor bru$hts. Th e 
positionin g of each brush sliould be noted or 

marked so rhat each brush may be insert ed in die same 
holder wit h the same siJe up. Make sure the insulators are 

kept ins.ide each of rhe brush caps. 

4.09 Loosen mounting sttap on governor end and 
unhook from cradle. Do not remo ve mounting 

strap. Loosen iud ren\o\lC mounting smtp on opposit e end of 
ntocor. Remove mom r from cradle. 

4 .10 

Note: (n some unirs the motor can be removed fro m 
the cradle for only :t shore dist~nce due to the length of 
the cable st0red in the bracket compartmen t. 

To remove end ~hiitld and anuatu.re : 

(1) Remove screw and lockwashcr ,hat mount pin ion 
ro che shaft . Remove pmto n from shaft. 

( 2) Remove ,h e two nuts and lockw.uhets secwing the 
end ~icld to the Stator, 

(3) When removing the end s.hield, it may be nece ssary 
to pry it lovse from t he s.-ator. 

(4) Rcfl'l()ve the armature. Remove the washers and 
spring that are found in the e11d sl,.Cld bear ing 

recess on the governor end. The sptiog is posicivned 
wit h the tapered end in tl1e end sh ield bearing recess 
wit h the washt.'fS on top of the spring. 
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SECTION S70-220-70ZTC 

R£ASSEMlll.- V 

4.11 Hold motor in upright positio n being careful not to 
damage governor brushc-.s. Place tapered end of 

spring downward into bearing reeds and place washers o,, 
top of the spring. 

~: Before pu,ihi:ng armature shaft completely 
through end shield on governor end, the governor 
brushes must be pushed into theit respective sprmg 
loaded bni.sh holders and held depressed so thal 
annatu.re shaft can clur the brushes. 

4.12 Place annature into sucor with commutator end 
down and n1ake sute che armatu re sh2ft clears the 

governor brushes as indicated in note ( 4.11 ). 

4.13 A5$Cmblc end shield with ball oilers in line witli 
oilers on governor end. Most of the motor un iu: 

h:..vc ball oilers posi,ioned upward (opposite leads out 
location ) , For inverted mounting, ball oilers arc positioned 
downward (same side :is Jnds out ioc.acioo). Place washer and 

nut on each end shield bolt. Tighten nuu. 

4.14 Place motor 011 cradle mo untin g bracke 1 and 
position but11 mounting sttaps making sure the 

nl()undng strap screw heads face to the right whi.le viewing 
the governor end, Tighten mounting SI.tap screws. Check 
tightness of both screws on gove rnor brush terminals . 

4.1 S Replace momr brusl1es m:iki.ng .sure. they are 
prope rly assembled ($ec 4.08), lns1.1la1ors must be 

in btush caps, Tiu: pigtails of the brus:hts sho uld be frt-e from 
kinks and move frtely in the spring coiJs . 

4.16 When replacing tlu: goven10r, rctr;ict each carbon 
brush ~s chc-govtnior ls pushed on rhc sh3ft. Align 

the- l1ole in the fbt side of I he governor hub witl1 the 
tl,re;aded liole h, 1he shaft. Place loc;l,,:w;uhe1 and sc:.rcw 
through g.ovemor huh ho le and thread into the shaft. •rig ht en 

5erC'W. 

~!: ~\:Ike su re the go,.·crnor bru.sh leads do not 
imcrfcrc with govc:rnor fin~. Push l"ads down to aUow 
ample clearance. Posidon cad, brush piigcail ,ermi.nal to 
aUow free m:avcl of ,he brush in its guide. 

4.17 For the :idju .stmcnt$ of motor and compone nt s 

reCer co Section 570-220-700TC. 

4.18 Assemble go•,.crnor (;Ovc:r .and ,ighten bo th screws. 

4.19 Replace sc-rcened <:over :rnd righten fo ur screws . 

Note: To avoid damaging the screen. do not grip cover 
over screened openings. 
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4.20 

4.21 

4.22 

Assembl e mo1or un it to moo nting base as foUows : 

( 1) Pl.ace, motor un il on mou nt ing base. 

(2) Assemble gro und strap and iour mo unt ing screws 
to base, 'righten screv.-s. 

Rc1>l:tce cyping uni1 3,nd four mo un tin g screws. 
Tig_hten .screws. 

Replace electrical cable connec 1or (s) Ori right side 
of typ ing unir. 

5. SERIES GOVERNED VAR IABLE SPEED MOTO RS 

DISASSEM81.-Y 

CAUT ION: REMOVE ELECT RICAL POWER FROM 
SET BEFORE STARTING DISASS£M BLY . 

5.01 Remove the typing u nit from the b:ise to g:un 
access to nio ror v11i1, .as follows; 

( 1) Remov e electr ical cable co,meccor(s) from the 
rig.ht side of <yµi.n!t un i1. 

(2) Removc four screws ,rnd lift du: typ ing unit off the 
basc. 

5.02 RtmovL" the rc(a unng ring :ind stud from brakt 
sh<>e $.lidt. 

5.03 J{cmovc g.ear gu.i.rd .and co nncclions 1hat wou ld 
prevent removal of motor assembly. 

5.04 LooSt'n screws :and remove moto r power l ine leads 
from balSt' terminal b lock . 

5.05 Remove four sc•·ews and lockwashers tha t se-cwe 

the motor u nit to the h.-ise. R.en,ove tht' mo tOt" u nit 
from t he base. 

S.06 Remove the governo r s.crccne d en d cap by 
loosening but not removing the four $Cl'ew.s. 

5.07 To rcmove governo r brake sl1oe askmbly. loosen 
but do not remove the t\oli'() screws on tht' front 

brakt guide and the rc:u brake guide. Remove governor bra ke 
shoe assernbl)' • 

5.08 Remove access plate from govtTnor covtr by 
loose ning two screws. 

5.09 To remove governor gear train assembly , UK ac«:$$ 

hole to locate scre w by rotating the shaft. Remove 
$Crew an d lock waslier. Remo~·e governor gc.ar tt ain :u.scmbly, 

• 
• 

• 

• 

• 

• 
• 



• 
• 

• 

• 

• 

• 
• 

S.10 Remove four screws and lockwuhcrs around the 
scrc,ened cover. Remove screened cover . 

5.11 Remove motor bruM'I caps and motor brushes. The 
posit ion of each brush should be noted or marked 

ao chat each brush may be insened in che wne holder with 
the same side up. Make sure the insuJatort are kept inside the 
bro.sh caps. 

S.12 Loosen mountlflg strap on governor end and 
unhook from cradJe, bu, do not remove 1nounling 

Strap. Loo&tn and remove mounting strap on opposite end of 
motor. 

S.13 Motor uniu that do n<H ha\lC their motor com-
ponent$ soldered to the bracket compan:me.nt may 

be completely removed by loosening the motor compo nents 
mounting screws, lockwashcrs, :md clamps. 

5.14 To remove end sbicld and armature: 

(l) Remove pinion screw and lockwashe:r. Remove 
pinion from shaft. 

(2) Remove the two nuts and loc.k-waJte:rs securing the 
end shield to the stator. 

(3) When removing t11e end shield it may be necessary 
to pry it loose from the 5tator. 

(4) Remove the :umaNre.. Remove the W'Uhet$ and 
spring that arc nested i.n the end shield bearing 

re:cc-ss on che governo r c-.nd. The spring is positioned, 
tapered end down , with washer on top of the spring. 

REASSEMBLY 

5.15 Hold motor in upright posjtion being careful ooc to 
damage governor brushes. Pbcc capered end of 

spring downward into bearing recess and pbce w.uheu on 
top of $pri.ng. 

Note: Before pushing arm,uure Wft co,npletely 
,1irough end sMeld on govemor eod, the governor 
brushe• must be pu$hed into their respective spring 
loaded brush holders and held depressed so that 
armature shaft can dear the brushes . 

S.16 Place armature into st.a.tor with conunutato r end 
down and make sure rhe umature shaft clears the 

governor brushes as indicated in note (5. 15) . 

5.17 Assemble end shi,ld w;,h ball oiler. in llne wilh 
ball oilers on governor end. Place lockwashers and 

nuts on e.nd 5hield bolts.. Tighten nuts. 

ISS 1, SECTION '>70-i l0-70:?'TC 

5.18 Plaoe mot ·or on cradle and posit.ion both mounting 
straps making su.re the mounting strap JC':rtw heads 

face to the right while viewing the governor end . T'ighteu 
mounting strap screws. Check t:ightnw of both .scre.....s OD 

govemo.r brush tecmin.al$. 

5.19 Replac-e pinio1i on shaft with lockwasher and 
screw. Tighten screw. 

5.20 Replace motor brushes making SU.Ct chey a.re 
properly as!itmblcd (5.11). lnsubt or5 must be in 

brush ~I"- Thr pigtails of 1he brushes ,hould be lice C.om 
kinks and move freely in che spring coils. 

S.21 Replace scr«ned cover with accw hole facing up 
(opposi te from leads ouc location in motor }. 

S.22 When replacing governor gear D"ain assembly. re* 
tr-act each carbon brush a.s governor i.s pushed on 

the .shaft. Align tbe hole in the flat side of the governor hub 
with the threaded hole in the shaft. Use 3 tweezer co position 
lockwasher and screw. Tighten screw. 

Note : Make sure che governor brush leads do not 
int.crfcrc with governor f'ms.. Push Jud, down to :allow 
ainple clearance. Position each brush pigtail tcm1inal co 
allow &ee uavcl of the brush in its guide. 

5.23 for the adjustmenu of motor .i.nd componcnu 
ref« to S=ioo 570-220-?00TC. 

5. 24 Posit:lOn accc-ff plate on screened cover and replace 
four screws, lockwuben. and Oat washers. t'ighten 

screws. 

5.25 Repbce brake shoe slide ...,mbly wi1h brake slide 
lever co the left while viewing governor end . 

Tighten the scn~ws on the &one brake guide and rear brake 
guide frktion tight. Make sure governor gear train assembly 
dears tl1e governor $hoes by rotating motor sh.aft. Adjusr 
brake guides if required . Tighten the screws on front arid rear 
brake guides. 

5.26 Replace governor screened end cap and tighten 
.screws. 

5 .27 To assemble motor unit to mounting base: 

5.28 

5.29 

5.30 

{1) Place motor unit on mounting base. 

(2) Assemble ground strap :and four mounting bohs co 
base. Tighcen moun1ing boles. 

Align the hole in d1c brake Mide levc:r and link. 
AJSCmblc stud and rec.a.iner ring. 

Rcpbce cyping unit and four mounting screws. 
TigJ1ten .screws .. 

Re-place electrical cable connector (s) on cbe right 

s.idc of chc typing unit . 
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