
I I Copyright, 195S, by 
American Telephone and Telegraph Company 

Printed in U. S. A. t I 

BELL SYSTEM PRACTICES 
Tel.,type.niter Statiom 

SECTION P32.004 
luue 3, March, 19SS 
AT&T Co Standard 

TELETYPEWRITER MOTOR UNITS 
AND GOVERNORS 

REQUIREMENTS AND PROCEDURES 

Contents Paragraph.., 

1. GENERAL ..................................... 1.01 to 1.03 
General Requirements ............ See P30.012 
Cleaning ......................... See P30.010 
Lubrication ....................... See P30.011 

2. SYNCHRONOUS MOTORS 
A. General ....................................... 2.01 
B. Single-Contact Starting Switch 

(General Electric Motors) .................. 2.02 to 2.07 
C. Three-Brush Starting Switch 

( General Electric Motors) .................. 2.08 to 2.12 
D. Three-Brush Starting Switch 

(Holtzer-Cabot Motors) .................... 2.13 to 2.16 

3. GOVERNED MOTORS 
A. General ....................................... 3.01 
B. Motor Brushes ................................ 3.02, 3.03 
C. Motor Armature .............................. 3.04 

4. GOVERNORS 
A. General ....................................... 4.01 
B. Requirements and Procedures Common to 

Single-Speed and Two-Speed Governors ..... 4.02 to 4.04 
C. Requirements and Procedures for Single-Speed, 

Center-Contacting and Edge-Contacting-Type 
Governors .................................. 4.05 to 4.15 

D. Requirements and Procedures for Two-Speed, 
Edge-Contacting-Type Governors .......... 4.16 to 4.22..J 

P32.004 
Page 1 

TELETYPEWRITER MOTOR UNITS 
AND GOVERNORS 

REQUIREMENTS AND PROCEDURES 



Page2 

1. GENERAL 
1.01 This section contains the requirements and adjusting 

procedures for the maintenance of teletypewriter motor 
units and governors. 

1.02 This section is reissued to: +i 
(a) Add the two-speed governor. 
(b) Delete information on the speed-adjusting lever and 

wearing strip. 
(c) Specify the use of trichloroethylene per KS-8372 for 

cleaning in place of petroleum spirits. 
(d) Make minor editorial changes. 

Marginal arrows indicate changes from Issue 2. ..I 
1.03 For requirements and procedures for adjusting the rela­

tionship between the motor pinion and the fiber gear, 
refer to the particular section for the type of apparatus 
involved. 

2. SYNCHRONOUS MOTORS 
A. General 
2.01 Rotor Thrust-Spring Tension1 It should require at least 

7 lbs on motors other than those used with 26 TTY 
apparatus, 4 lbs on motors used with 26 TTY apparatus, to push 
the shaft end,vise. Upon releasing the tension, the shaft should 
return to its normal position. See Fig. 1 for location of spring. 

Fig. I 
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Fig. I 
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/THRUST SPRING 

• CUP WASHER 

rPINION END OF I ROTOR SHAFT 

'~--FELT WASHER 

'----THRUST SPRING 
WASHER 

'----BALL BEARING 

Note: All General Electric motors have thrust springs, 
but some Holtzer-Cabot motors do not. 

(a) To gauge, remove the motor from the teletypewriter 
and place the push end of the 12-lb scale against the 

switch end of the rotor shaft and apply the pressure in line 
with the shaft. 
(b) If springs do not meet this requirement, remove the., 

pinion end shield and clean the bearing housing. If 
necessary, replace the spring. Reasse.mble the end shield.+J 
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Note: Requirements contained in the following Para­
graphs B to D, inclusive, need not be checked unless 
there is reason to believe the starting switch is caus­
ing trouble or the motor is disassembled for other 
reasons. 

B. Single-Contact Starting Switch (General Electric Motora) 
2.02 Centrifugal Springs: It sh.ould require min 3-3/4 oz, 

max 4-1/4 oz to extend the spring to a length of 1-3/4". 

CENTRIFUGAi.. ·SPRING-----------, 

CENTRIYUGAI. WEIGHT---------, 

CONTACT BACKSTOP..---------, 

SHIMS -----------1. 
STARTING SWITCH-----4 

' $WITCH MOUNTING SCREW 

RETAINING 
WASHER------"'l'i27,,:?;, 

CONTACT SPRING-.._ 

FIXED CONTACT 

SWITCH ENO OF 
ROTOR SHAFT----

SWITCH MOUNTING SCREW---'· 

SHIMS----------':'.,\ 

SWITCH £NO SHIELD 

STARTING $WITCH BRACKET 

CENTRIFUGAL MEO!ANISM PUSH COLLAR--' 

CENTRIFUGAL MECHANISM MOUNTING SCREW$ ----

Fig. 2 
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• 

Fig.2 
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(a) To gauge: 
(1) Remove the motor unit from the teletypewriter on 

which it is mounted and remove the motor fan and 
pinion. 
(2) At the starting-switch end of the motor, remove 

the switch-bracket mounting screws, the end-shield 
screws and remove the end shield. Care should be taken 
to note the number and thickness of the shims on each 
side of the shield between the shield and the switch 
bracket so that the parts may be reassembled correctly. 
(3) PuU out the rotor until the centrifugal springs are 

easily accessible and unhook one end of each spring. 
( 4) Hook the pull end of the 8-oz scale in the free end 

of each centrifugal spring. 
(b) Springs not meeting the requirement should be re­

placed. 

2.03 Centrifugal-mechaniam puah-collar and· centrifugal 
weight, should operate freely and without bind. 

(a) Gauge by eye and feel. 
Fig.! 

(b) Indications of sluggishness may be caused by a collec­
tion of oily gum or foreign matter which should be re-

moved with KS-8372 trichloroethylene. +-

2.04 The atarting-,witcb contact-,pring should clear the in­
sulating bracket which supports the fixed contact by at 

least .010". 
(a) To adjust, replace the starting switch. Fi1. 2 

2.05 The •tarting-awitch contact•epring tenaion should be 
min 1/2 oz, max 1 oz when the spring is clear of the 

rotor shaft and the centrifugal-mechanism push-collar. Fig. 2 
(a) To gauge, apply the push end of the 8-oz scale to the 

contact spring at the contact and push at right angles 
to the contact spring. 
(b) To adjust, bend the contact spring at the secured end 

of the spring. 
Note: Care 1hould be taken to avoid kinking the con• 

tact 1pring aa thi, may cauae the apring to function 
incorrectly. 

2.06 Contact& should be free from burns or pits. 
(a) If contacts are pitted or burned, replace the starting 

switch. 

P32.004 
Page 5 

TELETYPEWRITER MOTOR UNITS 
AND GOVERNORS 

REQUIREMENTS AND PROCEDURES 



• Page 6 

(b) Slide the end shield on the rotor shaft. Check that the 
starting-switch bracket shim pileup is equal on both 

sides. If not, transfer the shims until equal. Mount the 
starting switch on the end shield, tightening the screws 
alternately, a little at a time, until both are tight. Reassemble 
the end shield and tighten its mounting strews in the same 
manner. 

2.07 Starting-switch operation should be checked in the fol-
lowing sequence using the 0-75-milliampere scale of the 

KS-7468 or other suitable meter, two 800-ohm resistors con­
nected as sho\vn in Fig. 3 and a TP82862 collar which is a tool 
designed for making this test. Fig. 3 

MOTOR LEADS 

8001\ 

IIOV. 
DC 

• 

8001\ 

0 0 0 

Fig. 3 

' • 

(a) Slide the TP82862 collar on the starting-switch end of 
the rotor shaft so that there is 1/ 32" clearance between 

the collar and the end shield and secure the collar by means 
of its set screw. 
(b) Apply pressure to the end of the rotor shaft until the 

collar is against the end shield and slowly turn the shaft 
one complete revolution, observing the needle of the milli­
ampere 1neter. The meter should read zero throughout the 
entire revolution indicating that the contacts have remained 
closed. 

I I I I 
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(1) If the contacts open at any time during one revolu-
tion of the rotor shaft, shims should be added to 

each side between the starting-s,vitch bracket and the 
end shield. (Shims are obtainable in 1 /32", 1/ 16" and 
3/ 32" thickness.) 

(c) Reposition the TP82862 collar so that there is 1/16" 
clearance between the collar and the end shield. Apply 

pressure to the end of the rotor shaft until the collar is 
against the end shield and slowly turn the shaft one com­
plete revolution, observing the needle of the milliampere 
1neter. The meter should read not less than .010 ampere, 
indicating that the contacts have remained open. 

(1) If the contacts close at any ti1ne during one revolu­
tion of the rotor shaft, shims should be removed 

fro1n between the starting-switch bracket and the end 
shield. 

(d) Remove the TP82862 collar from the rotor shaft. 
C. Three-Brush Starting Switch (General Electric Moton) 
2.08 Bruah holders should be mounted by their center mount­

ing holes with the retaining ,vashers and fasteners 
securely in place and the brush holders should be free from bind. 

Fig. 4 
(a) To gauge: 

(1) Remove the motor from the teletypewriter on which 
it is mounted and remove the 1notor fan and pinion. 

(2) At the starting-switch end of the motor, remove 
the switch commutator mounting screws, the end­

shield screws and remove the end shield. 
(3) Pull out the rotor until the starting switch is easily 

accessible and remove the centrifugal-switch spring. 
Fig.4 

( 4) Gauge by eye and feel. 
2.09 Bruah-holder atop-pin• should be safely within the 

elongated holes of the fiber disc on which the brush 
holders are mounted (at least .020"), when all the play has been 
taken up to reduce the engagement to a minimum. 

(a) Gauge by eye. 
(b) To adjust, replace the centrifugal-switch assembly. 

2.10 Centrifugal-Switch Spring Tension: It should require 
min 1-1 /2 oz, max 2-1/2 oz for SO-cycle n1otors, min 3 oz, 

max 3-3/4 oz for 60-cycle motors to extend the spring to a 
length of 5 inches. Fig. 4 

(a) To gauge, secure one end of the centrifugal-switch 
spring and hook the pull end of the 8-oz scale to the 

spring eye of the opposite end using a suitable ruler to 
measure the length. 
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SWITCH COMMUTATOR BRACKET 

CENTRIF"UGAL SWITCH SPRING 

BRUSH HOI.DER STUD 

'--- ROTOR 

'---- BRUSH HOLDER 

'-----COMMUTATOR 

'--- ROTOR SHAF"T • SWITCH END 

Fig. 4 

2.11 The fiber mounting-disc should be securely fastened to 
the metal sleeve that secures the assembly to the rotor 

shaft. Loosening of the fiber disc on the metal sleeve may cause 
failure of the brushes to disengage from the commutator. 

(a) To adjust, replace the centrifugal-switch assembly. 
(b) Reassemble the centrifugal-switch spring, making cer­

tain that the spring eyes are fully engaged with each 
other. 

I ' I I 
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2.12 The 1tarting-1witch commutator should be free from 
excessive burns or pits and its wires securely soldered in 

place and in good condition. Fig, 4 
(a) If the commutator is burned or pitted, remove the rotor 

bearing, unsolder the wires attached to the commutator 
and slip the commutator from the rotor shaft. 
(b) Wrap a piece of 400A Aloxite around the commutator 

and rotate back and forth until the burned spots or pits 
are removed. 
(c) If the burns or pits are too deep, replace the com­

mutator. 
(d) Before reassembling, make sure that the gaps between 

the segments of the commutator are free from metal 
particles and dirt. 
(e) Slide the end shield on the rotor shaft and fasten the 

switch commutator to the end shield, tightening the 
screws alternately, a little at a time, until both are tight. 
(f) Reassemble the end shield, tightening the screws in 

the same manner as above. 

D. Three-Brush Starting Switch (Holtzer-Cabot Motors) 
2.13 Brush-Arm Spring Ten1ion1 It should require min 5 oz, 

max 8 oz to just pull the brush arm against its stop when 
the brushes are resting on the commutator and the rotor is held 
so that the spring being checked is in a horizontal position as 
shown in Fig. 5. Fig. 5 

(a) To gauge: 
(1) Remove the motor from its base or if mounted on 

a 26 teletype,vriter, remove the three mounting 
screws holding the motor to the typing unit and remove 
the motor. 
(2) Remove the motor fan and pinion. 
(3) At the starting-switch end of the motor, remove 

the starting-switch split-ring screws, t.he end-shield 
screws, the bearing-retainer scre,vs and remove the end 
shield. 
( 4) Remove the bearing-retainer screws from the pinion 

end shield of the motor and pull out the rotor until 
the starting switch is easily accessible. 
(5) Hook the 8-oz scale over the brush arm as shown 

in Fig. 5 and pull in line with the· spring. Repeat 
check for each brush-arm spring. Fig, 5 
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INSULATOR 

MOUNTING SCREW 

BRUSH ARM 
STOP 

MICA WASHER 

ROTOR 

MICA INSULATOR 

Fig. 5 

BIW$H ARM SPRING 

BRUSH ARM 

MIN. &OZ. 
MAX.eoz. 

SPLIT RING 

2.14 Brush arms should be free and ,vithout bind, the retain­
ing ·washers in place and the end of the brush-arm 

mounting-post safely riveted to secure the retaining washer. 
Fig.S 

(a) Gauge by eye and feel. 
{b) If retaining washers are missing or the mounting post 

is not safely flattened, do not attempt to flatten the 
mounting post but replace the assembly. 

I I I I 
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2.15 The atarting-awitch aplit-ring should be free from 
excessive pits cir burns, the gap between its segments at 

least 1/32" and the mica insulator on its inner surface securely 
glued and intact. (See note below.) Fig. 5 

Note: Holtzer-Cabot motors manufactured after May, 
1946 are equipped with a ne,vly designed TP86321 split 
ring having a mica insulator glued to its inner surface 
to prevent flash-over from the split ring to the rotor 
shaft. These motors also have a TP113947 mica washer 
mounted between the starting-s,vitch brush-assembly 
and the rotor. When a motor manufactured prior to 
June, 1.946 is being repaired, a new style TP86321 split 
ring containing the mica insulator and a TP113947 mica 
washer should be installed. Care should be taken while 
installing the mica washer to be sure that the fiber 
insulators on the brush-assembly mounting screws are 
within the holes in the mica washer before the mount­
ing scre,vs are tightened. 

(a) If the split ring is burned or pitted, remove the rotor 
. bearing, unsolder the wires attached to the split ring and 

slip the split ring from the rotor shaft. 
(b) Wrap a piece of 400A Aloxite around the split-ring and 

rotate back and forth until the burned spots or pits are 
removed. 
( c) If burns or pits are too deep, the mica insulator is 

loose or mutilated or the gap between the segments is 
less than 1/32", replace the commutator. 
(d) Place the split ring on the rotor shaft and reassemble 

the rotor bearing. 

2.16 

cracks. 
(a) 

Starting-awitch bruah-uaembly mounting acrewa should 
be tight and their fiber insulators free of breaks or 

Broken or cracked insulators should be replaced. 

3. GOVERNED MOTORS 
A. General 
3.01 Rotor Thruat-Spring Tenaion: It should require at least 

7 lbs on motors other than those used with 26 TTY 
apparatus, 4 lbs on motors used with 26 TTY apparatus, to push 
the shaft endwise. Upon releasing the tension, the shaft should 
return to its normal position. Fig. 1 

Note: Electric Sprayitt motors are not equipped with 
thrust springs. 
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(a) To gauge, remove the motor from the teletypewriter 
and place the push end of the 12-lb scale against the 

governor end of the armature shaft and apply the pressure 
in line ,vith the shaft. 
(b) Springs not meeting this requirement should be re­

placed. 

B. Motor Brushes 

3.02 Motor-Brush Spring Tension: It should require min 
S oz, max 8 oz to press the motor-brush spring to its 

normal position (about 1/8" inside the outer edge of the insulator 
on the brush holder). 

(a) To gauge: 
(1) Remove the brush spring cap with a screwdriver. 
(2) \,Vith the brush still in its holder, press the spring 

into its normal position and hold in that position 
with the push end of the 8-oz scale. 

(b) Springs not meeting this requirement should be re­
placed. 

3.03 Motor-Brush Requirements: There should be at least 
7 I 16" of the brush material remaining, the contact 

surface of the brush bearing on the commutator should consti­
tute at least one-third of the brush face and should extend at 
least three-fourths of the long dimension. 

(a) To gauge, remove the brush from its holder, noting 
its position and the side from ,vhich it was removed 

and mark the brush so that it may be reassembled in the 
same position. Where the brush has a number stamped on 
the carbon, this may be used as a guide in puttin,g the 
brush back in place. 
(b) Where it is necessary to reface the brush, the follow­

ing method should be used: 
(1) Wrap a piece of 400A Aloxite around a section of 

the commutator under the brush holder. 
(2) Place the brush in its holder, identified side up, 

and put back the spring cap. 
(3) Turn the armature and Aloxite back and forth by 

hand until the brush face has the proper curvature. 
The last turn should be in the normal direction of rota­
tion. 
( 4) Remove the brush and bevel the edges slightly with 

the 400A Aloxite. 
(5) Extreme care should be taken to remove all traces 

of grit and carbon from the motor after the above 
operation. 

I I I I 
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(6) Wipe off the brush with a KS-2423 cloth slightly 
moistened with trichloroethylene. -

(7) Note that the stranded wire inside the brush spring 
is intact and free from kinks which may prevent 

the spring from extending properly and that the wire 
is securely fastened to the brush and the contact disc. 
(8) Clean out the brush holder with a KS-2423 cloth 

moistened with trichloroethylene and wrapped+­
around a KS-6320 orange stick. 
(9) Insert the brush in its holder with the identified 

side up and, by grasping the spring, move the brush 
in and out. Note that the brush slides freely in the 
holder. 

C. Motor Armature 

3.04 Commutator. A smooth, even, bronze-colored glaze is 
a desirable condition and the commutator should not 

be disturbed unless there is excessive sparking at the brushes 
under load or if it is noted that the com.mutator is grooved due 
to wear in excess of .010" deep, as gauged by eye. Avoid touch­
ing the commutator with the hand or fingers as grease and 
perspiration may cause burned spots or poor contact. 

(a) If excessive sparking under load is noticed, clean the 
commutator with a KS-2423 cloth moistened with 

trichloroethylene turning the shaft by hand with the brushes­
out. 
(b) If sparking is still excessive, remove the armature and 

wrap a piece of 400A Aloxite around the commutator 
and rotate the armature, holding the sandpaper lightly by 
hand. 

CAUTION: Do not attempt to remove any grooves or 
pita from the commutator. If the commutator is 
pitted, or if it ia grooved due to wear in exceaa of 
.010", it should be aent to a repair shop equipped to 
turn down the commutator on a lathe. 

(c) Blow out all cuttings and sand particles from the com-
mutator and drench the ball races with trichloroethyletie­

and blow dry. When thoroughly dry, apply a liberal amount 
of grease to the balls. 
(d) Reassemble the motor. 

4. GOVERNORS 

A. General 

4.01 This section covers 40-, 60-, 75-, and 100-speed gover--
nors, either single-speed or two-speed. -
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B. Requirements and Procedure, Common to Single-Speed 
and Two-Speed Governors 

Governor Contacts 
Note: The requirements for contacts n-cfl not be checked· 

unless there is evidence that the governor contacts are 
causing uneven operation of the motor or when the 
governor is disassembled for other reaaom. 

4.02 Contact Surface: A uniformly roughened surface over 
the greater portion of the contact face is a desirable 

condition. 
(a) Where the contact surfaces are deeply pitted or have 

buildups, no attempt should be made to remove pits or 
buildups, but the contacts should be replaced. 

4.03 Contact-Spring Block: There should be at least .010" 
clearance between the contact-spring block and the 

inner rim of the governor shell. Fig. 8 
(a) Gauge by eye. 
(b) To adjust, position the contact-spring block by means 

of its mounting screws. 
(1) On governors having slip rings, note that this gap 

is free of dirt and metal particles which may tend 
to short the rings and the governor contacts. 

CONTACT SPRING--, 

CONTACTS 

OPTION'2 
.S£E 4.03 ( 4 ) 

I t 

I 

t 

• 

OPTION I 
SEE 4.03 (4) 

Fig. 6 

.----HING£ 

.--CLAMP 

0 

I I 
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4.04 Governor Contact Alignment1 Governor contacts shall 
be in line and meet squarely so that the maximum 

contact surface is provided. 
(a) Gauge by using a .002" gauge (or smaller, if available) 

on all sides of the contacts. If the contacts are adjusted 
correctly, the gauge should not enter between the contacts 
on any side. 
(b) To adjust: 

(1) Adjust the speed-adjusting spring until the contacts 
just make or to the minimum tension allowed by 

the adjusting wheel and its screw. 
(2) Line up the edges of the contacts by loosening the 

screw in the contact-spring clamp and reposition 
the contact spring so that the edge of its contact coin­
cides with the edge of the fixed contact. 
(3) In order to align the contacts so that their faces 

are parallel from front to back as shown in Fig. 6, 
twist the contact-spring hinge with a pair of long nose 
pliers by applying pressure to the contact spring near 
the contact. Fig. 6 
( 4) In order to align the contacts so that their faces 

are parallel side to side as shown in Fig. 6, one of 
the nvo options given below should be used: Fig. 6 
Option 1 

Where the governor shell is provided with elongated 
holes for the fixed-contact block mounting screws, 
loosen -the screws and move the block up or down as 
sho\vn in Fig. 6 until the contact faces are parallel. 
Tighten the mounting screws. Fil'.6 
Option2 

Where the governor shell does not have elongated 
holes for the fixed-contact block mounting screws, 
loosen the screws and move the block from side to side 
as shown in Fig. 6 until the contact faces are parallel 
Tighten the mounting screws. F°JI'. 6 
(5) If the contact faces cannot be made parallel by 

either of the two options given above, remove the 
contact spring and check with the TP95960 tape gauge 
used as a straightedge as shown in Fig. 7. When neces­
sary, bend the contact spring at the first bend from the 
contact. Recheck 4.04 (b) (2). Fi1r.r 
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0 

i-"lf'---- TP9Ss&O TAPt GAUGE:-----!~ 

1.4----BDilO HtRE: IF' NECDSARY--➔-Jai 
TO MAKt CONTACT ~ FLAT 

AGAINST STRAIGHT tDGt 

Fig. 7 

C. Single-Speed, Center-Contacting and Edge-Contacting• 
Type Governors 

Requirements and Procedures 
Note: Paragraphs 4.16 to 4.19 apply also to single-speed, 

edge-contacting-type governors now rated mfr. disc. 
Single-speed governors presently manufactured are 
the center-contacting-type. 

Adjusting-Wheel Friction-Washer 
4.05 Adjusting-Wheel Friction-Washer Tension: It should 

require min 16 oz, max 24 oz to start the friction wheel 
inoving. Fig.8 

(a) To gauge: 
(1) Rotate the adjusting wheel to a point where the 

governor-contact pressure is min 13 oz, max 14 oz 
when the pull end of the 32-oz scale is hooked over the 
contact spring at the contact and pulled parallel to 
the speed-adjusting spring and the contacts jusl opened. 

I I I I 
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(2) Insert a common pin radially into the leather rim 
of the adjusting wheel and hook the pull end of the 

32-oz scale over the pin at the· leather and pull at a 
tangent to the circumference of the adjusting wheel. 

(b) To adjust, remove the friction washer and bend the 
large projections. 

GOVERNOR SHELL -----, 

MIN. 16 OZ.,MAX. 24 OZ.----, 

SPEED AOJUSTING SPRING 

CONTACT SPRING BLOCK----, 

AT LEAST ,010• ---~ 

CLAMP----,. 

◄ 

MIN. 13 oz .. J 
MAX.14 OZ. 

0 

GOVERNOR CONTACTS---' 7"-----r 
F'IXED CONTACT BLOCK-~ 

0 

COMMON PIN--~ 

ADJUSTING WHEEL --­

F'RICTION WASHER ----

Fig. 8 

Note: Old-style adjusting-wheel friction-,vashers are 
round, and because of their shape, are difficult to 
adjust. The ne,ver-style washers have projections that 
permit adjustment. Where the old,style friction 
washer is encountered and in need of adjustment, it 
is preferable that a ne,v-style ,vasher be installed. 
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Center-Contacting-Type Governor, 

4.06 Contact apringa should meet the following general 
requirements : 

(a) The distance from the inner surface of the governor 
cover to the highest point on the contact springs should 

be min 25 / 32", max 27 / 32". Fig. 9 
(b) To adjust, bend the springs. 

•O" SOCKET WRENCH---. 

NUT-------.. 

INNER DISC 
CONTACT SPRING---. 

MIN. 25/32" 
MAX.27/32" 

* 
GOVERNOR COVER 

INNER OISC _ _,, 

OUTER DISC _ _,, 

MIN. MIN. 

17/32", 17/1&• 
MAX. MAX. 

19/32•.-- ...... 112• 

()yTER DISC CONTACT SPRING-----' 

Fig. 9 

4.07 Inner-Diec Contact-Spring: With the TP89955 D socket 
wrench placed over the nut which holds the contact 

springs in place, the distance from the outer surface of 'the 
wrench to a point where the TP95960 tape gauge, used as a 
ruler, touches the curved surface of the inner-disc contact­
spring should be min 17/32", max 19/32". Fla.I 

(a) To gauge, place the end of the TP95960 tape gauge 
against the outer surface of the D wrench so that the 

edge of the 1/32" scale is resting against the curved surface 
of the inner-disc contact-spring. 
(b) To adjust, bend the spring. Recheck 4.06 (a). 

I I 
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4.08 Outer-Diec Contact-Spring: With the D socket wrench 

in position as in 4.07, the distance from the outer sur­
face of the wrench to a point where the tape gauge touches the 
curved surface of the outer-disc contact-spring should be min 
711611

, max 1/2". Fis.9 
(a) To gauge, place the end of the TP95960 tape gauge 

against the outer surface of the D wrench so that the 
edge of the 1/32" scale is resting against the curved surface 
of the outer-disc contact-spring. 
(b) To adjust, bend the spring. Recheck 4.06 (a). 

4.09 Governor Bruah-Spring Plate Bracket: The inner sur­
face of the bracket should be parallel to the governor 

cover. Fig.IO 
(a) Gauge by_ eye. 
(b) To adjust, loosen the brush-spring plate mounting 

screws and reposition the bracket. Tighten the screws. 
4.10 Contact Diaca: A smooth, even, bronze-colored glaze is 

a desirable condition for the contact surfaces of the 
discs and they should not be disturbed unless there is excessive 
sparking under the brushes. 

(a) Gauge by eye. 
(b) When it is necessary to clean the discs, a KS-2423 cloth, 

wrapped around a KS-6320 orange stick and moistened 
with trichloroethylene should be held on each disc while+­
the motor is being rotated by hand and the brushes have 
been removed. If the discs are pitted, a piece of 400A Aloxite 
wrapped around a KS-6320 orang·e stick should be held 
against each disc while the motor is being rotated by hand. 
Badly grooved discs should be replaced. 
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COVERNOR COVER:---, 

COVERNOR AOJUSTINC 
BRACKET---

MIN .020';MAX .080" 

OUTER OISC BRUSH 
SPRINC 

BRUSH----..:. 

MIN -4 1/2 OZ 
MAX!> 1/2 OZ 

BRUSH---' 

NF--+--AOJUSTINC WHEEi.. 

,._-''------SHIMS 

M'---- ENO SHIELO 

M!----COVERNOR SHEi.i.. 

~-------- BRUSH SPRINC. 
PLATE BRACKET 

INNER OISC BRUSH SPRING 

Fig. 10 

• 

OUNTING 
SCREW 

4.11 Governor bruahea should lie flat against their discs 
and there should be at least 3/32" of the brush material 

remaining. 
(a) Gauge by eye. 
(b) To adjust, level off the brush by passing a piece of 

400A Aloxite between the brush and the disc. If there 
is less than 3/ 32" of the brush remaining, replace the brush. 

I I - I I 
• 



• 

I I I I 
4.12 Inner-Disc Brush-Spring Tension: It should require 

min 4--1/2 oz, max 5-1/2 oz to start the brush moving 
away from its disc. Fig. 18 

(a) To gauge, hook the pull end of the 8-oz scale over the 
brush spring at the brush and pull horizontally away 

from the motor. 
(b) To adjust, remove and bend the brush spring. Reas­

semble the spring and recheck 4.11. 
4.13 Outer-Disc Brush-Spring Tension: It should require 

min 4-1/2 oz, max 5-1/2 oz to start the brush moving 
away from its disc. Fig. 18 

(a) To gauge, apply the push end of the 8-oz scale to the 
brush spring at the brush and push horizontally toward 

the motor. 
(b) To adjust, remove and bend the brush spring. Reas­

semble the spring and recheck 4.11. 
4.14 Governor-Brush Alignment: The outer edge of the 

brushes should be ,vithin 3/64" of the outer edge of the 
discs throughout one revolution of the governor and a line 
established by the center of the outer disc and the center of 
one of the brushes should pass through s01ne portion of the 
other brush. Fig. 11 

(a) To gauge, remove the governor-adjusting bracket. 
(b) To adjust, reposition the brush spring by means of its 

mounting slot. Reassemble the governor-adjusting 
bracket. 

4.15 Governor-Adjusting Bracket: There should be a clear-
ance of min .020\ max .060" benveen the adjusting wheel 

and the governor-adjusting bracket. This requirement should+i 
be ignored if the bulge near the center of the adjusting bracket 
is omitted in manufacture. Fig. 10.J 

(a) To gauge, rotate the governor until the adjusting ,vheel 
is opposite the adjusting surface of the governor­

adjusting bracket. 
(b) To adjust, bend the governor-adjusting bracket. 
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GOVERNOR ADJUSTING 8RACl<ET 

COVERNOR COVER 

MOUNTING SCREWS 

OUTER DISC BRUSH SPRING 

Fig. 11 

I I .., 

BRUSH SPRING PLATE 

INNER DISC BRUSH SPRING 

I I 
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D. Two-Speed, Edge-Contacting-Type Governon 

Requirement• and Procedure• 
Fig.12 

Contact screw Block ---Look Hut 
and Washer 

Adjusting 
Wheel --+-1-,1-. 

Detent 
Spring 

Lock Nut 

0 

Contact 
Screw 

~~---'c-+.-Contact 
Spring 

-----'L----Yount1ng 
screw 

Fig. 12 
+l 

4.16 Governor Bruahea: There should be at least 1/4" of the 
brush material remaining on each brush and the 

stranded wire inside the brush spring should be free from kinks 
which may prevent the spring from extending properly and the 
wire should be securely fastened to the brush and the brass 
insert of the brush cap. 

• 

(a) Gauge by eye. 
(b) If the brush has less than 1/4" of its material remain­

ing or if the spring is mutilated, replace the brush. 
4.17 Alignment of Governor Brushes: The governor brushes+i, 

should ride approximately in the center of the governor 
rings. +l 
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4.18 Governor-Brush Spring-Tension: It should require min 
3 oz, max 4 oz to hold the brush in its normal position 

(within min .015n, max .050" of the brush holder). Fig.13 
(a) To gauge, remove the brush holder from the brush-

holder bracket, remove the brushes from the holder 
and clean each brush with a KS-2423 cloth moistened with 
trichloroethylene. Clean out the holes in the holder into+­
which the brushes are placed and reinsert the brushes 
making sure that the brushes ·move freely in the holder. 
Using the push end of the 8-oz scale, depress that portion 
of the brush which extends beyond the holder until the 
end of the brush is within min .015", max .050" of the holder. 

MIN. .OIS~MAX. .oso•--... 
MIN. 3 oz.MAX. 4 oz. TO 
DEl'RESS BRUSH TO ITS 
REQUIRED POSITION---~,------, 

BRUSH HOLOE:R 
BRACK£T----------H 

BRUSH HOLDER 

Fig. 13 

(b) Where springs do not meet the requirement, replace 
the governor-brush-spring assembly. Reassemble the 

brush holder. 

4.19 Brush Holder: There should be min .015", max .050" 
clearance between the brush holder and the rings 

through one complete revolution of the governor. Fig.14 
(a) To adjust, loosen the brush-holder mounting screws and 

reposition the brush holder. Tighten the mounting 
screws. 

I I I I 



.. 
I I 

0 

I I 

MIN.DI$•\ 
MAX..0&0-, 

BRUSH HOLDER BRACKET--' BRUSH HOLDER--

Fig. 14 

4.20 Governor Adjusting- Wheel Detent-Spring Preaaure:.., 
1'he detent spring should rest on the adjusting wheel: 
(1) in all positions of the adjusting ,vheel . 
(2) at the point of minimum pressure with a min 2 oz, 

max 4 oz pressure. Fig. 15 
(a) To gauge the pressure: \.\Tith the detent spring resting 

bet\veen the notches on the adjusting wheel, hook the 
8-oz scale to the spring near the adjusting wheel. With the 
scale in a horizontal position, pull at right angles to the 
spring. To determine the minimum pressure point, the 
check should be made at three points approximately equally 
spaced around the ·periphery ·with the wheel in its final 
revolution at each end of its travel. 
(b) To adjust, loosen the cla1nping scre,v and locknut and 

• shift the detent spring as required. Moving the spring 
higher up on the rim of the ,vheel increases the tension and 
shifting the spring lower on the wheel decreases the ten­
sion. If satisfactory pressure cannot be obtained in this way, 
remove the clamping screw and locknut and bend the detent 
spring as required. Position the spring on the wheel and 
tighten the screw and nut. +J 
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(A) 
Scale---+ 

Detent 
Spring 

High Speed 
Target 

Clamping 
Screw 

Adjusting Wheel 

Fig. 15 

4.21 Governor Rings: A smooth, even, bronze-colored glaze 
is a desirable condition for the contact surface of the 

rings and they should not be disturbed unless there is exces­
sive sparking under the brushes. 

(a) Gauge by eye. 
(b) When it is necessary to clean the rings, a KS-2423 

cloth moistened ,vith trichloroethylene should be held+­
against the rings while the motor is in motion. To remove 
burned spots from the rings, a piece of 400A Aloxite held 
lightly against the rings while the motor is in motion along 
1,vith a KS-2423 cloth to immediately wipe off the cuttings 
and sand may be used. 

4.22 Governor.Brush contact surface should be curved to 
fit the contour of the rings. 

• 

(a) Gauge by eye. 
(b) To resurface the brushes, hold a piece of 400A Aloxite 

around the outer shell of the governor between the 
brushes and the shell and rotate the governor back and 
forth by hand. The last rotation should be in the normal 
direction of travel. 

I I ; _, .. 
---- -· I 
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