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BELL SYSTEM PRACTICES 
Plant Series 

SECTION 155-605-701 
Issue 4-D, May, 1962 

AT&TCo Standard 

MOTOR-GENERATORS 

135-CYCLE SIGNALING, 10.5 AND 40 WATT 

REQUIREMENTS AND ADJUSTING PROCEDURES 

1. GENERAL 

1.01 This section covers the 10.5- and 40-
watt, 135-cycle, KS-5001, KS-5066, 

and KS-5362 signaling motor-generator sets. 

1.02 This sJction is reissued to incorporate 
material from the addendum in its proper 

location. In this process marginal arrows 
have been omitted. 

1.03 Reference shall be made to Section 
020-010-711 covering General Require­

ments and Definitions for additional in­
formation necessary for the proper appli­
cation of the requirements listed herein. 

1.04 Requirements and associated pro-
cedures marked with a number sign (#) 

need not be checked by the installer unless 
it is thought that the requirement is not 
being met or performance indicates that 
such a check is advisable. 

1.05 Requirements and associated procedures 
marked with an asterisk (*) need not 

be checked during maintenance unless the 
apparatus or part is made accessible for 
other reasons, or performance indicates that 
such a check is advisable. 

1.06 Successful commutation for the pur-
pose of this section may be said to 

have been obtained if neither the brushes 
nor the commutator is burned or injured to 
the extent that abnormal mainte~ance is re­
quired. The presence of some visible 
sparking is not necessarily evidence of 
unsuccessful commutation. 

1.07 Each motor and generator field rheo-
stat or resistor has the serial num­

ber of the associated set marked on it and 
should be used only with the motor or gener­
ator set having this same serial number. 
Rheostats or resistors for use in the motor 
field should not be used in the generator 
field and vice versa. 

1.08 The Direction of Rotation when viewed 
from the motor end of the set is clock­

wise for KS-5001, KS-5066, KS-5362, Lists 1, 
2, 3, 4 and 6; and counterclockwise for 
KS-5362, List 5. 

2. REQUIRF..MF.NTS 

/12.01 Lubrication: Ball bear!ngs shall be 
cleaned and repacked with fresh grease 

once every three years. 

2.02 Bearings: The condition of the bear-
ings shall be such as to allow the 

machine to operate satisfactorily under all 
conditions of normal load. If requirements 
2.03 to 2.06 inclusive are met, the bear­
ings shall be considered to be in satis­
factory condition. 

2.03 Freedom of Rotation: The shRft of the 
rotating element shall turn freely in 

the bearings. Gauge by feel . 

*2.04 The end play shall be taken up by the 
thrust spring. Gauge by feel. 

2.05 The noise and vibration under any nor­
mal operating condition shall not be 

excessive. Gauge by sound and feel. 

2.06 Speed 
#(a) The motor speed shall be adjusted 

under office load and voltage condi­
tions to as nearly as practicable to 
2025 rpm (135 cps). Use speed indicator. 

*(b) l'he spe.-~d, under the no load and 
full load conditions in 2.08, shall 

be: 
Minimum 1985 rpm (132.3 cps) 
Maximum 2065 rpm (137.7 cps) 

*#(c) The motor field rheostat or tapped 
resistor shall be so set that with 

the speed regulator brush removed, and 
the machine cold and carrying full load 
(see 2.08), the speed shall be: 

Minimum 2000 rpm 
Maximum 2100 rpm 

Use speed indicator. 
Note (1): The speed values given 

under (c) are based on minimum 
nameplate motor voltages shown be­
low. If these voltages are not 
readily available, the regular of­
fice voltage may be used and for 
each volt that it is above the 
minimum, these speed values should 
be increased for adjusting this 
rheostat or resistor as follows: 

KS-5001, 
KS-5066 

and 
KS-5362, 

List 1, 3, and 6 
Minimum nameplate 

motor voltage 19 volts 
Increase speed for 

each volt above 
minimum 50 rpm 

KS-5362, 
List 2, 
4 and 5 

45 volts 

20 rpm 

Use speed indicator and d-c voltmeter . 
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Note (2): This rheostat or resis­
tor is set at the .factory and 
ordinarily should not require 
readjustment unless it is re­
placed, 

GENERATOR 
END SHIELD 

err··~ 
FELT THRUST SPRING AND 

WASHER RETAINING WASHER 

FELT WASHER OUTER BALL RACE 
RETAINING RING • 

Fig. 1 - Bearing Details - Generator End 

MOTOR END 
SHIELD 

BRUSH HOLDER 
LOCKING SCREW 

BRUSH HOLDER 

J 
BEARING HOUSING 

OUTER BAL F~AND 
RACE RETAINING RING 

Fig. 2 - Bearing Details - Motor End 
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MOTOR BRUSH 
HOLDER 

MOTOR BRUSH HOLDER 
LOCKING SCREW 

SPEED REGULATOR 
BRUSH HOLDER 

Fig. 3 - Brush Holders 

*#2.07 Speed Regulator Contacts 

(a) The contact sur.faces shall be clean 
and smooth. 

(b) The length of each fixed or rotating 
center contact metal shall be: 

Minimum 0,015" 
Gauge by eye. 

(c) The polarity of the rotating speed 
regulator contact of the KS-5362, 

List 5 machine shall be negative to 
minimize contact wear. Use d-c voltmeter. 

2.08 Generator Voltage: The voltage shall 
remain within the minimum and rr.aximum 

limits under no load and full load condi­
tions as follows: 

Generator Voltage 
KS-5001, 

KS-5066 and 
KS-5362, Lists l, KS-5362, Lists 2, 

3 and 6 4 and 5 

Minimum 
Maximum 

30 
40 

Use a-c voltmeter. 

20 
30 

Note (1): The voltage is ordinarily 
adjusted at the factory as close as 
possible to 25 or 35 as the mean of 
the above values under average condi­
tions. The full load resistance val­
ues be~ow are approximately on that 
basis. 

Mo Load Condition on Generator 

Maximum rated motor voltage if readily avail-
able 

Machine cold (see note 3) 
Speed 1985 to 2065 rpm 

PUll Load Condition on Generator 

Minimum rated motor voltage if readily avail­
able 

Machine hot {see note 4) 
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Speed 1985 to 2065 rpm 
KS-5066 load 115 ohms (non-inductive) or one 

50 watt lamp in parallel with two 25 watt 
lamps in series 

KS-5362, Lists 1, 3 and 6 load 30 ohms (non­
inductive) or two 100-watt and one 50-watt 
lamp in parallel 

KS-5362, Lists 2, 4, and 5 load 15 ohms 
(non1nduct1ve) or four 100-watt and one 
50-watt lamp in parallel 

Note (2): The lamps shall be type A 
Mazda 110-, 115- or 120-volt rating. 

Note (3): "Machine Cold" refers to 
machine at approxlmate}y room temp­
erature. For purposes of this sec­
tion, a machine may be considered 
cold if operated for not more than 
five minutes out of each half hour 
or after being stopped for two or 
more hours after operation under any 
load conditions. 

Note (4): "Machlng Hot" re.t'ers to the 
maximum temperature reached at full 
load. For purposes of this sections 
hot readings may be taken after op­
erating for at least an hour, pref­
erably at full-rated load if avail­
able. 

#2.09 Commutating Surfaces: The surface of 
commutator and collector ring shall 

be clean and free from scores, pits or other 
deforma.tlon or the surface or structure ex­
cept that caused by normal wear. Gauge by 
eye. 

2.10 Commutation: The motor shall commutate 
successfully at any voltage within 

nameplate rated range and at any load be­
tween no load and full rated load of the 
generator. 

#2-11 Brush Holders 

(a) Brush holder locking screws shall 
be tight and the clearance between 

a brush holder and its associated com­
mutator or ring shall be approxlaate}y 
1/16". Gauge by eye. 

lfote: '!'he clearance need not be 
checked unless the holder ls pro­
truding so that the shoulder is 
not against the end shield. 

(b) The brush holders shall be so ad-
justed that one side of the square 

brushes and the wide side or the rec­
tangular brushes will be parallel to 
the axis of the shaft. Gauge by eye. 

#2.12 Brush Length: '!'he minimum brush le~ 
not including the spring shall be 

ISS 4-D, SECTION 155-605-701 

Motor 
Speed Regulator 
Interrupter 

Use Scale. 

Minimum 

1/2 11 

1/4" 
1/4" 

2.13 Brush Flt: Brushes shall be free in 
their holders but shall not be loose 

enough to cause binding or unsuccessful com­
mutation. Gauge by eye or by feel. 

2.14 Brush Pressure: With a brush holder 
screw cap removed and the brush in its 

holder and resting against its associated 
commutator, or ring, the brush spring shall 
extend outside of its holder at least 1/8" . 
Gauge by eye. 

•#2.15 Temperature: The temperature shall 
not. exceed: 

Bearlr.gs 
Machine frame and 
windings 

Maximum 

BOC (176F) 

90C (194F) 

If the temperature ls thought to-be exces­
sive, measure by thermometer. 

MOTOR END 

Fig. 4 - Bearing Aase11bl7 
KS-5o66 and JtS-5362 

Page 3 



SECTION 155-605-701 

TERMINAL 
COLLAR---

ROTATING CONTACT 
SPEED REGULATOR 

---- REGULATOR 
BRUSH HOLDER 
SET SCREW 

MOTOR BRUSH HOLDER 
LOCKING SCREW 

Fig. 5 - Motor End 

3. ADJUSTING PROCEDURES 

3.001 List of Tools Gau es and Materials 
Equivalents may be substituted 

Tools 

Bellows, Hand 10" 
Brush, Typewriter, Tooth Brush Type 
Pliers, P-Long-Nose, 6-1/2 11 

Puller, Outer Race, E13-0RP-1 
Screwdriver, 4" Re*ular 
Screwdriver, ~-1/2' KS-6854 

Stud, 309 Tool 
Wrench, Socket, 3/8" Hex. 46 Tool 
Wrench, Hex., Open Double End, Flat, 1/4" 

and 3/8 11
, R-417A Tool 

Gauges 

Indicator, Speed, Hasler Style A or Jones 5B 
Scale, Steel, 6" R-8550 
Thermometer, R-1032, Detail 1 
Voltmeter, A-C/D-C Weston Model 622 (Ther­

mocouple) Range 300-150-30-3 Volts 
Voltmeter, D-C Weston Model 280, Range 

150-60-3 Volts 

Materials - (See 065-330-101 and 065-370-101) 

Cloth, Cleaning, ~~ill Jean, D-98063 
Grease, 260-300P 
011, 130-190 s100 
Pad, i<'elt 
Sandpaper, 4/o 
Spirits, Petroleum 
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3.002 Befcre making any tests or adjust-
ments not requiring power, be sure to 

open the circuit so that the set cannot be 
started and cau3e personal injury while 1t 
is being worked on. 

3.003 In removing brushes note the position 
of each brush in its holder and put 

:!.t back in the same position and same holder 
to insure that the contact will be the same 
as before removal. In replacing a brush 
holder cap after fit t.ing a brush, see that 
the inside of the cap is smooth and clear. so 
that there is no possibility of the pigtail 
becoming twisted as the cap is screwed in 
plaCEl. 

3.004 Whenever the machine is disassembled 
so that the speed regulator contacts 

are accessible, wipe them with a clean dry 
cloth to remove dirt or finger marks. Re­
place the cover in such a position that thE 
contact arm will press against the contact 
post. 

3.JJ5 When the machine :ls disassembled blow 
out with air and wipe off the arma­

ture with a dry cloth, also wipe out the 
machine frame rer,,oving d'..ls t and accumulated 
dirt. The metal oarts such as laminations 
of rotor or stator of some machines are pro­
tected against rusting by a thin film of 
anti-rust compound which is an oil that dries 
semi-hard. It is desirable that removal or 
this film be avoided as much as practicable. 
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#3.0l Lubrication (Rq. 2.01) 

(1) To clean and repack the ball bear-
ings, remove all brushes and insul­

ating covers. Remove the large screw 
cap on the side of the motor and loosen 
the set screws to release the speed reg­
ulator assembly. Remove the screws from 
the bearing housings on both ends of the 
machine which secure the inside bearing 
retainer to the end shields as shown in 
Fig. 4. Remove the nuts from the end 
shields and pry the end shields from the 
fra~e by inserting a screwdriver in the 
small openings on the sides. To avoid 
straining the leads, when removing the 
end shield, support the end shields by 
some means other than by allowing them 
to hang on the leads. Remove the rotor . 

(2) Remove the outer ball races, springs, 
washers, etc., and note their posi­

tions so that they may be replaced prop­
erly. The outer race may be removed 
from the end shield easily with the 
puller. Hold the puller by the knurled 
end and screw the large hand nut close 
to that end. Turn the jack screw in the 
center to allow the collets to close 
together. Place the bridge part against 
the end shield and insert the puller 
until the points of the collets are 
just behind the race. Turn the Jack 

INSULATING COVER 

.. 
ADJUSTING SCREW i 

...._ADJUSTING 
.... KNOB 

FIXED CONTACT 
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screw to expand the collets and then 
turn in on the large knurled nut to re­
move the race. Clean the parts and 
housing with petroleum spirits and wipe 
dry. A typewriter brush will be useful 
for this purpose. 

(3) Pack the ball races with a moderate 
amount of grease and assemble the 

various springs and washers in the end 
shield housings. The outer race will 
slide into the housing without the aid 
of any special tool but should have a 
fairly snug fit. It may be desirable to 
wipe the inside of the bearing chamber 
with a trace of grease on the end of the 
finger before sliding the race into 
place. The screws may be replaced more 
readily if a 309 tool is used. This 
tool is similar to one of the regular 
screws except that the head is removed 
and, therefore, it can be screwed into 
the bearing retainer and through the 
copper gasket and end shield from the 
inside before sliding the end shield 
into place. After the end shield is put 
into place, three of the screws may be 
put in and then the stud :nay be removed 
and the fourth screw put in place. See 
that the shaft turns 1'reel,1. Push the 
shaft toward the thrust spring and re­
lease it to check that the thrust spring 
returns the shaft to its original pos­
ition . 

rREPLACEABLE ROTATING 
I CONTACT 
I 
I 

Fig. 6 - Center-contact Type - Speed Regulator Detail$ 
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BRUSH AND SPRING 
(See 171- 110-802) 

F'IXED GONTACT 
(REMOVABLE) 

HELICAL SF'RING 

ADJUSTING SCREW 

ROTATING ELEMENT 
(HUB. SPRING(.. WE:IGHT AND 
COLLECTOR KING ASSEt,l)----~---i.-i 

F'URNISHED COMPLETE 
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ROTATING CONTACT 
(REMOVABLE) 

INSULATING COVE.R 

Fig. 7 - Center Contact - Speed Regulator Assembly 

SPEED REGULATOR 
CONTACT FILTER 

CAPACl1OR 

Fig. 8 - KS-5362 List 5 Machine 
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(4) In replacing the speed regula~o~ ro-
tating assembly the set screw should 

register on the spot on the shaft pro­
vided for that purpose. Before putting 
on the regulator insulating cover, wipe 
the speed regulator contacts with a dry 
cloth, avoiding touching the contacts 
with the bare fingers. Put on the in­
sulating cover on the speed regulator 
end in such a position that the flat 
contact ar·m on the inside will press 
against the contact post. 

3.02 Bearings (Rq. 2.02) 

(1) Replace worn ball bearings. 

3,03 Freedom of Rotation (Rq. 2.03) 

(1) If binding is present examine the 
machine and remove any foreign mat­

ter. Also check to see that all bolts 
and screws are firm. Tighten if neces­
sary. See that the brushes are free in 
their ho1ders. Binding may be due to 
short brushes, pitted or dirty speed 
regulator collector ring or co!lllllutator 
surfaces; damaged bearings; gummed or 
caked grease in the bearings; or the 
fixed regulator contact being screwed 
in too far counterclockwise against the 
rotating regulator contact. Roughened 
or pitted commutator, speed regulator 
collector ring surfaces should be re­
moved as o~tlined in 3.01 and turned 
down or smoothed with ~andpaper. Gummed 
or caked grease in the bearings sho~ld 
be thoroughly removed, the be¥ings 
~leaned or replaced. Place new grease 
in the bearings. Reassemble the rotor 
and speed regulator in the reverse oroer. 

*3.04 End Play (Rq. 2.04) 

(1) Press the shaft inward against the 
thrust spring which is usually in 

the end opposite the regulator but may 
be in either end of the machine. See 
that the thrust spring (or thrust wash­
er) works freely and returns the rotor 
to its original position when the pres­
~ure is released. If the spring does 
not return the rotor, examine for 
binding. The spring is accessibl~ 
after removing its end shield as cov­
ered under 3.01. 

3,05 Noise and Vibration (Rq. 2.05) 

(1) See that all bolts, nuts and screws 
are firm. Examine for chattering 

brushes. If excessive noise and vibra­
tion continues, the trouble is probably 
due to worn bearings which should be re­
placed, or the matter referr~d to the 
supervisor. 

ISS 4-D, SECTION 155-605-701 

3.06 Soeed (Rq. 2.06) 

#(1) With the speed adjusted to the mean 
of 2025 rpm and the generator volt­

age at the mean for the regular office 
C?nditions, they should ordinarily re­
main withir. limits for no load to full 
load condition. At no load they would 
have a tendency to increase and at full 
load to decrease. 

*(2) If the speed is not within the lim-
its for no-load and full-load con­

ditions, readjust the regulator as re­
quired. If this cannot be done, examine 
the regulator parts and the motor rheo­
stat or resistor for defects. If the 
trouble is not found, check the motor 
rheostat or resistor in accordance with 
2 • 06 ( C). 

*#(3) In case it is necessary to readjust 
the motor field rheostat or resist­

or, remove the regulator brush, apply 
full load and adjust the rheosta.t or 
the taps ort the resistor until the speed 
is within limits of 2.06{c), preferably 
nearer the lcwer limit. When adjusting 
the external regulator resistor, turn 
the speed regulator adjusting knob to 
its maximum clcckwise position to sepa­
rate the regulator contacts during the 
adjustment. Then replace the brush and 
adjust the speed with the regulator un­
der the full-load and no-load test con­
ditions of 2.08. When th~ speed is sat­
isfactory, mark the rheostat setting and 
remove old marking. 

*#3."'#(4) On machines equipped with filters, 
a shorted capacitor would give an 

immediate drop in generator frequency 
to a value approximating the full shunt­
field speed of the motor. If this oc­
curs, the capacitor should be replaced 
and the speed checked and readjusted 
where necessary. 

*#3.07 Speed Regulator Contacts (Rq. 2,07) 

(1) Replace short or badly roughened 
contacts. 

Note: New rotating elements ordered 
for the older machines, and rotat­
ing elements on machines of later 
design, are equipped with replace-
able rotating contacts ( see 155-605-801) . 
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(3) The polarity of the rotating con-
tact may be checked by connecting 

the negative terminal of a d/c volt­
meter to the brush holder of the regu­
lator, under the brush holder cap, 
after backing off the cap one or two 
turns; and connecting the positive 
terminal of the voltmeter to the end 
of the motor regulating tapped tube 
resistor which gives a deflection on 
the voltmeter. A positive reading on 
the voltmeter indicates the proper po­
larity. This check should be made 
with the regulator contacts open. 

(4) Machines of more recent design are 
equipped with a filter consisting 

of a resistor and a capacitor, con­
nected across the contacts, to reduce 
the peak voltage and the regulator con­
tact duty as much as practicable. There 
is little dange~ of the electrolytic 
capacitor short circuiting; but any 
failure will probably be a loss in cap­
acity, which in turn will result in the 
gradual burning of the contacts indica­
ting the capacitor should be replaced. 

3.08 Generator Voltage (Rq. 2.08) 
(1) To check the generator· voltage range, 

set up the no-load and full-load 
test conditions of 2.08. If the voltage 
on the motor is not at the high or the 
low value as desired, it will be satis­
factory to use the voltage available. 
The switchboard voltmeter or a portable 
instrument of the thermocouple type may 
be used to read the generator voltage. 
Do not use ordinary voltmeters on small 
capacity machines. The resistance or 
lamp load indicated should draw suita­
ble full load. However, if a portable 
ammeter of the thermocouple type is 
available, the load could be built up 
on the basis of the current. In this 
case the full-load current is the watt­
age rating of the machine (10.5 or 40) 
divided by the generator voltage while 
full load is being delivered. 

(2) If, with the speed within limits, 
the voltage is outside the limits, 

look for loose connections on the gen­
erator rheostat or resistor and readjust 
the rheostat or refer the matter to the 
supervisor. 

#3.09 Commutating Surfaces (Rq. 2.09) 
(1) The commutator may be cleaned of 

dust with air blown through the 
brush holder or end shield openings. 
Turn the armature slowly by hand while 
blowing o•Jt the dirt. If necessary, 
dismantle the machines as outlined un­
der 3.01 and clean the commutator with 
a cloth moistened with petroleum spirits 
and then wipe dry. If the com.~utator 
surface becomes sufficiently rough or 
pitted to cause poor com.~utation, it will 
be necessary to reface it. 
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(2) The collector ring may be cleaned by 
blowing out the dust or wiping with 

a clean cloth moistened with petroleum 
spirits. Wipe dry after cleaning. If 
nece~sary, remove the rings and smooth 
with 4/o sandpaper. 

3.10 Commutation (Rq. 2.10) 

(1) If the commutation is not satisfac-
tory, see that requirements 2.11 to 

2.15 inclusive are met. If the above 
conditions are met and the commutation 
is still unsatisfactory, replace the 
parts involved. 

#3.11 Brush Holders (Rq. 2.11) 

(1) In case the brush holder locking 
screw loosens, there is a tendency 

for the brush spring to force the brush 
holder outward. In general, the clear­
ance is within limits when the shoulder 
of the holder rests against the end 
shield. The clearance may be checked 
by removing the brush and sighting down 
through the opening, by removing the in­
sulating covers on the end shields or, 
in the case of the motor brush holders, 
by sighting through the opeqings in the 
end shield. If the brush holders are 
once set so that the flat sides of the 
brushes line up with the shaft, there 1s 
little likelihood of their rotating from 
this position. Slight misalignment might 
no: be worthwhile correcting since any 
change would require reseating the brush. 

(2) If any change in the position 9f a 
holder is necessary, first loosen 

the locking screw. In the case of the 
motor brush holder, tap the screw inward 
gently after loosening, to free the wedge 
nut. The wire connection to each brush 
holder is terminated in a collar around 
the holder on the inside of the end 
shield. The collar is secured by a small 
set screw. Consequently, the brush hold­
ers cannot be completely removed or 
turned appreciably without first loosen­
ing these collars from within the hous­
ings. Do not attempt to turn the hold­
ers, other than for slight adjustments, 
unless collars are first loosened as this 
would strain the connections. Check that 
the set screws and lock screws are tight­
ened firmly after adjustments are com­
pleted. 

#3.12 Brush Length (Rq. 2.12) 

(1) Replace loose brushes. Brushes 
which are too tight can usually be 

fitted by cleaning the brush and brush 

3.13 Brush Fit (Rq. 2.13) 

(1) Replace loose brushes. Brushes 
which are too tight can usually be 

fitted by cleaning the brush and brush 
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holder. Remove any burrs or rough places 
in the brush holders. If binding is 
caused by a deformed brush spring, re-

lace the brush. 
(2) Brushes are generally furnished with 

their faces curved to the approxi­
mate curvature of the commutator or ring . 
After inserting new brushes run the 
machine without load for a few hours. 

3.14 Brush Pressure (Rq. 2.14) 

(l) The brush spring should be stretched 
if required to give the desired 

spring extension. Usually a sho~tened 
spring is the result of a twisted pig­
tail and the desired spring extension 

ISS 4-D, SECTION 155-605-701 

may be obtained by untwisting the copper 
pigtail. If this does not give the de­
sired length stretch the spring slightly. 

*#3.15 Temperature (Rq. 2.15) 

(1) The temperature of any part may be 
measured by placing the bulb of the 

thermometer on the part, the temperature 
of which is desired, covering the ex­
posed portion of the bulb with a piece 
of felt, and observing the highest tem­
perature reading. 

(2) If the temperature exceeds the ~pec­
ified limits, refer the matter to 

the supervisor . 
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