
BELL SYSTEM PRACTICES 
Plant Series 

SECTION 163-701-701 
l11ue 5-D, May, 1962 

AT&TCo Standard 
ONE-HALF AMPERE RINGING MACHINES 

KS-5133 AND KS-5133-01 

REQUIREMENTS AND ADJUSTMENT PROCEDURES 

1. GENERAL 

1.01 This section covers the 1/2-ampere 
ringing machines per KS-5133 and 

XS-5133-01 with associated transformers 
and interrupters. The KS-5133 machine has 
oil ring type bearings, end the speed regu­
lator on the d-o machine is outbOard 
.mou,nted. The Jar..5133-01 machine has 11001-
pa~ed bearings, arranged for the admission 
of oil through a hole in the cover plate, . 
with an overflow below the shaft, or in 
earlier models, provided with a combined 
oil-cup end gauge on each bearing, located 
below the ahatt. The speed regulator on 
the d-o machine is mounted in the coupling. 
The a-c machines are not equipped with 
speed regulators. 

1.02 This section is reissu _ed to incorporate 
material from the addendum in it~ 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, tor additional 
information necessary tor the proper appli­
cation or the requirements listed herein. 

1.04 Requirements and associated,.Procec2ures 
marked with a number sign (I) 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 Reguirements marked with an asterisk 
(*) need not be checked during main­

tenance unless the apparatus or part is 
made accessible for other reasons, or per­
formance indicates that such a check is 
advisable. 

1.06 Successt'Ul commutation tor the purpose 
ot this section may be said to have 

been obtained it neither the brushes nor 
the commutator or collector rings are burned 
or injured to the extent that abnormal main­
tenance is required. The presence of some 
visible sparking is not necessarily eviaence 
or unsuccesst'Ul commutation. 

Fig. 1 - KS-~133-01 D-c Motor-driven Machine 
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1.07 When making adjustments of such nature 
that the sudden starting of the d-c 

machine by automatic transfer might cause 
injury to the person or equipment. the d-c 
fuse should be removed. When so removed, it 
should be replaced as promptly as feasible in 
order that the machine may be available to 
take up the load in the case of an a-c power 
failure. 

Caution: Automatic start. Remove 
supply fuse of d-c motor. 

2. REQUIREMENTS 

2.01 Lubrication 

(a) The bearings shall be adequately 
lubricated with oil, 130-190 S 100 

except as otherwise noted. 

Oil Ring Bearings 

(b) Oil rings shall turn and deliver 
oil to the shaft and bearings. 

(c) The oil level in the gauge shall 
be kept between 1/4 and 1/2 full. 

Gauge by sight. 

#(d) The oil shall be replaced with 
fresh oil every two years. 

(e) If it is thought that dirt has 
entered the bearing, it shall be 

flushed with regular lubricating oil and 
the bearing relubricated. 

(f) Oil gauges and drain plugs shall 
be free from leaks. 

Wool-packed Bearings 

(g) A bearing having an oil-cup gauge 
shall have oil added at the gauge. 

every three months, in such quantity as 
to insure there being a trace left in the 
gauge at the time of the next oiling. 
However, at no time shall the gauge be 
more than 1/3 full. Gauge by sight. 

Note: In cases where difficulty is 
experienced with the leakage of 
oil along the shaft of an old ma­
chine, the use of 50-55 S 210 oil 
is recommended. 

(h) A bearing having an overflow hole 
below the shaft, with an oiler or 

oil hole above, shall have oil added 
at the top. every three months, in suffi­
cient quantity to give a trace of oil from 
the overflow before the next oiling. 

Low-Speed Interrupter 

(i) The shaft bearings of the insulated 
cam type low-speed interrupter 

shall be lubricated with a drop of oil 
every two weeks unless local experience 
indicates otherwise. 

#(j) The shaft bearings of the metal cam 
type low-speed interrupter shall be 

repacked with 260-300P grease after 
every five years of service. at such 
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times as the machine is being overhauled 
and after one or more years of storage. 

(k) The worm and wheel shall be lubri-
cated with Lubriplate No. 107 at 

installation and every four to six 
weeks thereafter until local experience 
indicates that another interval will be 
satisfactory. 

(1) Metal spring operating rollers 
shall be lubricated with one drop 

of oil at each end every two weeks, 
unless experience indicates otherwise. 

(m) The co~position spring-operating 
rollers of the low-speed interrupter 

shall not be lubricated. 

*#2.02 ~ed: The speed of the machine 
under all operating conditions of 

temperature, voltage, frequency (if a-c), 
and load, no load to full load, as stamped 
on the nameplate, shall be: 

Min. - 1100 rpm 
Max. - 1200 rpm 

Use speed indicator or other available in­
strument. 

*#2.03 The starting switch in the a-c motor 
shall function satisfactorily to 

start the machine. (Only the later machines 
have the switch. The early models have 
brushes.) 

2.04 Freedom of Rotating Parts: All 
shafts shall rotate freely in their 

bearings but shall not be loose enough to 
cause objectionable noise or to permit the 
armature and field laminations to touch. 

*#2-05 The worm wheel and worm shall operate 
quietly without binding, wear, or ex­

cessive looseness. 

*#2.06 End Play: The armature shall run 
freely under all conditions of load, 

f~om no load to full load, but the end play 
shall not be enough to permit the brushes 
to over-ride the collector rings or the 
ends of the commutators. 

#2.07 The bearing linings shall be free 
from excessive wear. If the set op­

erates satisfactorily under all conditions 
of load, and with requirements 2.04, 2.05, 
2.06, 2.08, and 2.18 met, the bearings 
shall be considered to be in a satisfactory 
condition. 

2.08 The noise and vibration of the machine 
under any normal operating conditions 

shall not be excessive at any load from no 
load to full load. Gauge by sound and feel. 

*#2.09 Commutating Surfaces 

(a) The surfaces of the commutator and 
collector rings shall be clean and 
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Fig. 2 - KS-5133-01 Speed Regulator Fig. 3 - KS-5133 Speed Regulator 

?lg. 4 - Low-speed Interrupter (Metal Cam Type) 
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tree from scoring, pitting, or other 
deformation ot the surface or structure, 
excepting that caused by normal wear. 
Gauge by eye or reel. 

(b) The commutator and collector rings 
shall have no high, low, or loose 

segments, projecting mica, or tlat 
spots. The eccentricity ot the commu­
tator shall not be enough to cause 
poor commutation or poor operation ot 
the machine. 

#2.10 Commutation: Without altering the 
position of the brushes, the motor 

shall commutate successfully at any load 
between no load and tull load, at any 
normal voltage, and with the machine at 
any temperature within the limits speci­
fied in requirement 2.18. Gauge by eye. 

.-,2.li Brush Holders 

Note: The d-c brush holders ot 
these machines are not adjustable 
tor clearance. 

(a) The a-c brush holders ot the gen-
erator and the brush holders ot the 

speed regulator ot the KS-5i33 machine 
shall have a clearance ot approxi­
mately 1/16 inch from the associated 
collector ring. Gauge by eye. 

(b) The a-c brush holders ot the gen-
erator ot the KS-5133-01 machine 

shall have a clearance ot approxi­
mately 1/16 inch trom the associated 
collector ring. Gauge by eye. 

Note: The speed regulator brush 
holders ot this machine are not 
adjustable tor clearance. 

(c) The brush holders ot the high-speed 
interrupters ot all machines and 

ot the speed regulator ot the KS-5133-01 
machine shall be aligned radially to 
the drum, that is, the center line ot 
the holder, it extended, shall pass 
through the axis ot the shatt. Gauge 
by eye. 

*#2.12 Brush-holder yokes associated with 
d-c commutators shall be set so as to 

give sucoesstul commutation. The yoke 
associated with the generator a-c brushes 
shall be set as required to give satis­
factory audible ringing. 

#2.13 Brush Length 

(a) Brushes shall have the following 
lengths, measured over-all,except 

that brushes used in tubular type 
holders shall be measured up to the 
shoulder where the spring ia attached. 
Use scale. 
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A-c motor 
D-c motor 
Generator (commutator) 
Generator (coll.rings) 
High speed interrupter 
Speed regulator 

*At 
Turnover 

Min. 
Inches 

15/16 
l-5/16 
1-3/16 

5/8 
5/8 
5/8 

#During 
Lite 

Min. 
Inches 

3/8 
3/8 
3/8 
1/4 
3/8 
1/4 

Note: Later models ot the a-c 
motor do not have brushes. 

#2.14 Brush Fit 

(a) Brushes shall not bind in their 
holders neither shall they be 

loose enough to cause poor commutation. 

(b) The contact races of the brushes 
shall be fitted to the commutator 

or collector ring so as to insure 
successful commutation. At least 1/2 
ot the area of the face shall be in 
contact with the commutator or collector 
ring. Gauge by eye. 

Note: Requirement (b) does not 
apply to the brushes on the early 
model a-c motor. 

"'#2 .15 Brush Pressure: The brush pressure 
shall be sufficient to insure 

successful commutation. 

•#2.16 Speed Regulator Contacts 

(a) The speed regulator contacts shall 
be clean, parallel, and tree trom 

build-ups. 

(b) The regulator contacts shall be ad­
justed to maintain the speed ot the 

machine within the required limits. 

*#2.17 Low-speed Interrupter 

(a) The end play ot the shatt ot the 
insulated cam type, low-speed 

interrupter shall be: Minimum 1/64 
inch. Gauge by eye. 

(b) The rollers shall turn freely under 
the pressure or the springs as they 

ride under them. Forlubrication or 
rollers see requirement 2.01. 

(cl The contacts shall be clean and 
smooth, and the sequence or opera­

tion shall be as shown in the following 
charts. 

•#2.18 Temperature 

(a) When in continuous operation within 
normal voltage and current limita, 

the temperature ot any part ot the ma­
chine, as measured by reel, shall not 
be exoesaive. It the ti.ogers can be 
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ITEM #1 - FOUR PARTY SUPERD!POSED MACHINE RINGmG - MANUAL AND STEP-BY-STEP OP'l.l'ICES 
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ITEM #2 - FOUR PARTY SEMI-SELECTIVE MA.CHINE RINGING - MANUAL OFFICES 

Revolutions of Motor Shaft 

60 I.P.14. 
60 I.P.U. 
60 I.P. 

120 I.P.K. 
20 I.P.K. 

12 I.P.K. 
120 I.P M. 
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• 
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_I_T __ Et._~ ....... lf.;..3 __ F_O_~ PARTY SEMI-SELECTIVE MACHr.:!: RINGillG - S'EP-BY-S'I'EP OFFICES 

Revolutions of Motor Shaft 

t. 

60 I.P.11. 
60 I.P.K. 

120 I.P.M. 
I.P.M. 

l. 120 revolutions of motor shaft is equivalent to 1 revolution of interrupter cam 
shaft. 

2. Timing based on 1200 R.P.M. for motor. White areas indicate the motor revolutions 
during which contacts are closed. For example Spring Assembly #1, Item #2, the up­
per contacts are closed during the first 20 revolutions ot the motor shaft. the lower 
contacts then close for the next 20 revolutions of the motor shaft. the upper 
contacts close for the next 20 revolutions of the motor shaft, and the lower contacts 
close for the remaining 60 revolutions of the motor shaft. 

3. The periods during which upper and lower contacts of the same spring assembly re­
main closed shall not overlap and the intervals between these periods shall not 
exceed 4 revolutions of the motor shaft. 

4. The periods on separate spring assemblies which are shown as coincident in commenc­
ing shall commence within± 2 revolutions•of each other. 
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held on the bee.ring housing, tre.me, or 
pe.rt under consideration, the machine 
temperatures may be assumed to be 
within specitied limits. 

*#(b) If the temperature is thought to 
be excessive, measure by thermome­

ter. The temperature or the various 
parts shall not exceed the following: 

Bearings 
Windings and frame 
Transformer 

3. ADJUSTING PROCEOORE 

Maximum 

SOC (176F) 
90C (194FJ 
95C (203F) 

3.001 List or Tools, Gauges, and Materials 
(%quivalents may be substituted if 
desired) 

~ 

Bellows, hand, 10" 
Brush, typewriter, toothbrush 
Burnisher, contact, 265C 
File, Pillar, 6" Rl051 
Screwdriver, 3" c~binet 
Screwdriver, 4" regular 
Screwdriver, ottset, No. 40 tool 

Gauges 

Buzzer test set, or flashlight equipped 
with KS-7742 bottom cap 

Indicator, speed, Jones 5B, Hasler, or 
equivalent 

Scale, steel, s• R-8550 
Thermometer, R-1032, Detail l 

lrateriala 

Cloth, cleaning, Twill Jean (D98053) 
Compound, sealing, KS-5824 
1'elt 
Grease, 260-300P 
Grease, J'lske Lubriplate No. 107 
01113o-190 S 100 
011 50-55 S 210 
Pail 
Sandpaper, 4,/o 
Spirits, petroleum 

3.01 Lubrication (Rq.2.01) 

(1) In lubricating a beariq haTing ell 
oil oup gauge below the ahatt, 

whe'ther ot the oil-ring or wool-packed 
type, add the oil slOWly w1 th the ma­
ohine stopped to permit the oil to rise 
in. the bearing ohember at the same rate 
aa in the gauge. 

011-ring Beari.ap 

(2) It an oil ring is bent or 
clamaged, it should be replaced. 

(!) 'l'o replace the oil in a bearing, 
remoTe the drain plug 1n the 
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bottom or the bearing chamber and drain 
the old oil into a pail or other 
rece~taole. Scrape the old sealing 
compound away from around the drain 
hole and clear all threads ot particles 
which might interfere with obtaining a 
perfect seal. Wipe away all trace ot 
bil, using petroleum spirits on a 
cloth. Allow it to evaporate before 
ap~lying the sealing compound to the 
threads or the plug and the tapped 
bole. Replace the plug. 

(4) To flush a bearing chamber, stop the 
machine, remove the drain plug, drain 

out the old oil and replace the plug. 
Fill the bearing chamber with regular 
lubricating oil and bring the machine up 
to speed. Stop the machine and again 
drain out the oil. After the dripping 
has stopped, replace the drain plug as 
outlined in (3) and fill the bearing 
chamber to the proper level with fresh 
lubricating oil. 

(5) It an oil gauge leaks, the oil 
should be drained trom the bearing 

chamber. It the leak occurs at the 
point where the gauge is screwed into 
the machine casting, the gauge should 
be removed, cleaned, and replaced under 
the procedure given in ( 3) above. 
Treat a leaking drain plug in a similar 
manner. 

Wool-packed Bearings 

(6) In following requirement 2.0l(g}, 
it is suggested that ten drops ot 

oil be added initially. During the 
tollOwiI18 1110nth, note whether the oil 
entirely disappears trom the cup. It 
there is no trace or oil at the end ot 
the month, the . amount should be in­
creased, and on the other hand, it oil 
remains in the cup, the amount to be 
added should be reduced. Avoid over­
oiling. 

(7) It following requirement 2.0l(g) 
results in excessiv~ lubrication, 

to the extent that oil leads out ot 
the bearings along the shatt, the ma­
chine may be modified by drilling a 
3/16-inch hole in the center ot the 
plate over the bearing tor admitting 
the oil,and removing the oil gauge, 
letting 1 ta mounting hole serve aa ell 
overflow. The telt and canvas under 
the cover plate ehould be cut away­
trom around the oil hole so that oil 
will be delivered to the waste and not 
to the telt. Since there is danger ot 
wick action 1n the telt, the relative 
size ot the holes through the telt and 
the canTaa should be such that the 
canvas protects the telt trom oontact 
with the waste. 
(8) As an alternative to the aboTe pro­

cedure, set up a local routine baaed 
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on experience with the particular ma­
chine, taking into account operating 
t1me and the tendency of the particu­
lar machine to leak around the shaft. 

(9) To lubricate a wool-packed bearing 
having an overtlow hole in the 

lower part of the bearing housing, add 
sufficient oil in the top of the bear­
ing once a month so that a trace of oil 
will come from the overflow hole some 
time before the next monthly oiling. 
~ excess will probably appear within 
a day after oiling. Since the amount 
of oil necessary to accomplish this re­
sult nries with local oond1t1ons, such 
as the length of time a machine is in 
operation, temperature, etc., it is 
necessary to determine by experience 
the amount of lubricant required in 
each case. As a trial, it is suggested 
tha~ about ten drops be added initially. 
niring the following month, note 
whether ~~l comes from the overflow. 
If no oil appears, increase the amount 
at the next lubrication. If several 
drope come out, the amount may be de­
creased until only- a drop or two shows. 

Low-speed Interrupter 

(10) To lubricate the shaft bearings of 
the insulated cam type, low-speed 

interrupter, apply the oil on the upper 
side of each bearing. 

(11) To lubricate the shaft bearings or 
the metal cam type, low-speed 

interrupter, re.move the two end cams 
from the low-speed interrupter shaft 
(one from each end) and the three cap 
screws Which hold each bearing in place. 
Loosen the nut on the remaining screw, 
remove the bearing sideplate and . the 
tel t washer. Move the bearing con­
tainer in and out on the shaft to 
separate the outer ball race trom the 
ball-bearing oontainer. Clean out the 
old grease with a brush wet with 
petroleum apir1 ta and then wipe the 
parts with a 41'7 010th. Repack the 
bearing with ball- bearing grease and 
re-assemble in the reverse order. 

(12) To clean and lubricate the worm 
and wheel at installation and as 

often thereafter as necessary, clean 
both worm and worm wheel with petroleum 
spirits and allow to dry-. A o_lean, 
hard, nonlint1ng cloth may be used both 
in applying the petroleum spirits and 
in removing exoeH to speed up drying. 
A brush 1• also convenient to use when 
applying the petroleum spirits to the 
worm and in removing excess. 

(13) At periodic relubr1cat1on as well 
as after cleaning, apply Lubri­

plate No. 107 grease to the worm over 
all the area Where it meshes and to the 
teeth ot the bronze wheel. The machine 
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should be disconnected trom the supply 
and turned by hand. The fingers may 
be used when applying the grease, and 
after the machine has run tor a tew 
minutes, the oil dampened cloth may be 
used to remove excess grease. 

(14) Apply a drop ot oil to the top side, 
at each end, ot each metal spring­

operating roller; and turn the roller 
manually a tew turns to allow the oil to 
work along the pin shatt. Use the oil 
sparingly on the metal rollers and wipe 
away any excess with a dry cloth. 

*#3.02 Speed (Rq.2.02) 
(1) In taking readings ot speed with a 

speed indicator, tirst wipe the end 
ot the shatt, including the outer bore. 
Hold the indicator so that its shaft is, 
as nearly as possible, in line with the 
shaft ot the machine and apply suf­
ficient pressure to insure against 
slipping. 

(2) If a frequency meter is available, 
the speed of the machine can be de­

termined :rrom the output frequency. 
Prequenc:, and speed are proportional, 
and the following table should be used 
tor reference. 

Cycles ~ 

18 1080 
19 1140 
20 1200 
21 1260 
22 1320 

( 3) The speed o:r the machine may also 
be obtained by the use o:r a 

Strobotao, it one is available. 

(4) It the apeed 1a not within the re-
quired 11.mits, adJwst the speed 

regulator contacts in accordance with 
procedure 3.16, check the supply 
voltage to the 1110tor and the condition 
of its brushes and the temperature, and 
teat tor freedom ot rotation. It these 
co.D41t1ona meet the requirements and 
the speed is still outside the apeo1-
t1ed limits, the matter sho.uld be re­
ferred to the supervisor. 

*#3.03 Starting Switch on A-c Motor (Rq.2.03) 

(1) If the machine fails to start or 
does not come up to speed, check 

the line 'ft>ltage and if correct, ex­
amine the starting switch. This switch 
is mounted in the 1110tor ettd shield and 
1a designed to close and connect the 
starting winding when the machine is 
stopped. When voltage is applied, the 
machine should start and when nearly 
full speed is reached, the switch 
should open by centrifugal action and 
disconnect the starting winding. :rail­
ure to start, accompanied b:, a alight 



hum, indicates that the starting 
switch contacts are stuck in the open 
position. Clean or replace defective 
parts as required. 

3.04 Freedom of Rotating Parts (Rq.2.04) 

(1) Make sure that no foreign objects 
interfere with the operation of 

any rotating parts. Check the bear­
ings, lubrication, etc., and correct 
as necessary. 

(2) Metal spring-operating rollers that 
are flat, or composition rollers that 

are oil soaked, should be replaced. If 
the composition rollers are sticking but 
have not been oiled, they should be re­
moved and the pin cleaned with sandpaper 
and petroleum spirits. The pin 
should be allowed to dry before replacing 
the roller, as both petroleum spirits and 
oil are detrimental to composition 
rollers. 

*#3.05 Worm Wheel and worm (Rq.2.05) 

(1) To change the alignment of the worm 
wheel and worm on the insulated cam 

type, low-speed interrupter shaft, 
loosen the associated set screws and 
rotate the shaft bearing bushings until 
the worm wheel and the worm are fully 
meshed but do not •bottom•, that is, 
the tips of the teeth on the worm-wheel 
do not strike or rub the bottom of the 
threads on the worm, or vice versa. 
The bearing bushing at each end of the 
shaft shall have approximately the same 
relative position in the frame. 
Tighten .the set screws. Where it is 
impossible to adjust the clearances be­
tween the worm wheel and worm in this 
manner, the low-speed interrupter shall 
be taken down and new bearing bushings 
installed. Realign the worm wheel and 
worm. Firmly tighten the associated 
bearing set screws and make certain 
that the low-speed shaft rotates 
throughout several revolutions without 
binding. 
(2) On the metal cam type, low-speed 

interrupter, the interrupter shaft 
bearings are aligned at the factory and 
no adjustment is provided for changing 
the alignment of the worm wheel .md 
worm. Replace any defective or worn 
parts if necessary. 

*#3.06 End Play (Rq.2.06) 

(1) If there is too much end play, it 
will be necessary to replace the 

bearing linings. (See 3.07) 

#3.07 Beari~ (Rq.2.07) 
(1) Replace any worn bearing linings. 

To do this, it will be necessary 
to dismantle the machine, in which 
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case the matter should be referred to 
the supeniaor. 

3.08 Noise and Vibration (Rq.2.08) 

(1) Where excessive noise or vibration 
is present, see that ell bolts, 

nuts, and screws are tight. Check tor 
loose or worn parts, inoludi -ng bear­
ings, and replace parts as necessary. 
Check the alignment of the machine. 

*A3.O9 Commutating SUrfaces (Rq.2.O9) 

(1) A bronze colored, highly polished 
commutator is very desirable and 

it should not be mistaken for a burn~d 
COill!llutator. If a commutator presents 
this condition, is smooth, and the com­
mutation satisfactory, it should be 
left alone. 

(2) Ir oily, the commutator or col-
lector rings should be cleaned by 

rubbing w1 th a clean hard, nonlinting, 
cloth, moistened with petroleum spirits 
followed by a dry cloth. A:rter being 
so cleaned, they may be polished, with 
the machine running, by the use of a 
commutator polisher such as shown below. 

Fig. 5 - Typical ColDI!lutator Polisher 

The polisher should be made up locally, 
and consists of a hardwood stick of the 
folloWing appro:x:ima te dimensions which 
should be varied as required to meet 
local conditions; length 15", width 1", 
thickness 3/16". It is covered at one 
end, for approximately 6" with several 
layers (6 or 8 are sufgested) of hard 
woven canvas or duck a ounce), suit-­
ably secured. It is applied •end on• 
to the commutator or slip rings w1 th 
heavy pressure to remove surface de­
posits and to produce a polish on the 
surface of the metal. When the outer 
layers of canvas become too dirty tor 
effective use, they can be out away 
successively, near the cord binding and 
removed. 

(3) If the commutator or collector 
rings show tarn1shed spots after 

cleaning and polishing, they should 
be sanded. 
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(4) Never allow a commutator or col-
lector ring to become more than 

slightly rough betore endeavoring to 
correct with tine sandpaper. It a com­
mutator or ring becomes excessively 
rough or develops tlat spots, 4/0 
sandpaper, :tolded sanded side out on a 
wooden block shaped to tit the commu­
tator surtace, may be used tor smooth­
ing. Betore smoothing, mark and re­
move the brushes. 

(5) Atter smoothing the commutator or 
collector rings, the ~urtaces and 

coils shall be cleaned w1 th air or 
wiped with a clean cloth, and the com­
mutator or rings polished. In replac­
ing the brushes, see that they are 
clean and put back in the same holders 
and in the same position in which they 
were originally. 

(6) It loose, high, or low commutator 
segments appear on the commutator, 

or serious eccentricity appears on the 
commutator or rings, it will be neces­
sary to ren¥>ve the armature tor repairs 
or replacement, in which case the 
matter should be referred to the super­
visor. ll'or turning and resurtaoing in­
formation see Section 171-110-801. 

'3.10 Commutation (Rq. 2.10) 

(1) It the commutator is not satisfac-
tory, see that requirements 2.09 

and 2.11 to 2.16, inclusive, are met. 
With these conditions met, the commuta­
tion should be satistactory. 

(2) Slight visible sparking is not 
necessarily an indication ot un­

satistactory commutation. 

•#3.U Brush Holders (Rq.2.11) 

(1) The clearance ot a-c brush holclers 
may be adJuated atter loosening 

the clamping screws. At'ter adJustment, 
be sure the clamping screws are 
tightened tirmly. 

(2) The clearance of the speed regula-
tor brushes in the XS-5133 machines 

may be adJuated atter loosening the 
set screws. 

(3) It a brush holder is only slightly 
ott alignment, this will usually 

not interfere with commutation, and re­
adJustment would not be Justified, sinae 
any change in the position ot the holdtr 
necessitates refitting the brush. It 
the holder is realigned, tighten the 
securing nuts firmly and reseat the 
brush. 

•'5.12 Brush-holder Yoke (Rq.2.12) 

(1) To adjust a brush-holder yoke, 
loosen the associated set or 
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cla ;.,ptng screws, shift the yoke, and 
ti~hten the screws. The tactory mark­
ing will usually give the beat results 
over the range ot operation. 

#3.13 Brush Length (Rq.2.13) 

(1) Replace any short brushes. 

#3.14 Brush Fit (Rq.2.14) 

Note: When removing brushes, note 
their position in the holder and 
mark them, it necessary, to insure 
replacement in the same holder and 
in the same position in the holder. 

(1) Replace any brushes that are too 
loose in their holders4 

( 2) It brushes bind, remon them from 
their holders and wipe them with a 

clean, dry cloth. It there are rough 
proJections, the edges ot the brush may 
be smoothed with abrasive cloth or 
sandpaper betore wiping w1 th a cloth. 

(3) It the contact face ot a brush re-
quires titting, out a strip ot 

sandpaper slightly wider than the width 
ot the brush and at least as long as 
the circumference ot the commutator or 
collector ring. Place the strip ot 
sandpaper under the brush with the 
sanded side next to the brush and hold 
the sandpaper so that it will bear on 
approximately 180 degrees ot the com­
mutator or collector ring surface. 
Draw the.sandpaper back and torth under 
the brush until the brush has the same 
curvature as the oo.D111Utator or collec­
tor ring. The "t'inal cut should be 
made in the direction ot rotation. 
After sancling, blow the dirt away and 
wipe with a dry cloth. 

*#3.15 Brush Pressure (Rq.2.15) 

(1) Bruehes 1n box type holder• may be 
cheoked tor pressure by partly 

withdrawing the brush and seeing that 
it retur.na to good contact with the 
commutator under the influence ot its 
spring. 

(2) Brushes in tubular type holders 
will, in general, haTe satisfactory 

pressure it the spring extends 3/16 
inch or more beyond the bruah holder 
when the brush-holder cap is removed 
and the brush is reating against the 
commutator or oolleotor ring. 

•#3.15 Speed Regulator Contacts (Rq.2.16) 

(1) Any necessary work on the contacts 
should be done before checking the 

speed~ The contacts may be smoothed 
with a tine tile and burnisher and then 
cleaned with air or wip~d with a ole~ 
n1nt:'h 



(8) To adjust the apeed on the 
15-5133 maohine, stop the aaohine, 

remoTe the regulator oover, and looaen 
the olamping screw. Should it be de­
sired to raise the speed range, screw 
out the adjusting screw away f'l'om the 
shaft. 'l'o lower the speed range, 
screw in the adjusting sorew toward 
the ahatt. Move the ad .1usting screw 
in or out only a small 11J110unt, say 1/8 
ot a turn at a time, until the motor 
speed •tays within the speciri~d limits. 

(3) To adjust the speed on a KS-8133-
01 machine, stop it and turn the 

set screw located at the periphery or 
the coupling in or out a small amount 
at a time as required. 

*#3.17 Low-apeed Interrupters {Rq.2.17) 

(1) Where necessary, the end play or 
the low-speed shaft tor the insu­

lated cam type interrupter may be ad­
justed by loosening the associated 
set aorews and shitting the eccentric 
buahinga in or out ot their rremea, 
being care~l not to alter the shaft 
alignment. Be sure to tighten the set 
screws ~ter each adjustment. Where 
it la impossible to adjust the end 
play in the above manner, replacing 
buahings should be installed. 

Note: l"or the metal cam type 
interrupter, the end play 1• 
automatically taken care or by 
a spring in one bearing con­
tainer and is not adjustable. 

(2) '!'he contacts may be s1110othed by 
using a oontact burnisher and then 

wiping with a clean oloth. It the con­
tacts are in bad condition, or it the 
contact springs are badly bent, they 
shall be replaced. 

(3) The springs may be adjusted by 
turning the associated thWllb screw 

in or out as necessary. This adJu.st­
aent may be determined by using a 
buzzer teat set, or equivalent, suoh 
u a tester's receiver or indioating 
lap ooanected acroaa the contacts, 
aD4 then timing ot the illterval noted 

• by oounting the nUJllber ot revoi.utiona 
ot the aoto:r ahat't while turning the 
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tone interrupter 4rua by hand. It is 
suggested that a pencil mark be made 
on the c1rum to taoilitate counting the 
turna. 

•~.18 Temperature (Rq.2.18) 

(1) The temperature ot oil ring bear-
ings should be taken in oae o~ two 

ways with the machine running. One 
method is to place the bulb or the 
thermometer int.he lubricating oil ot 
the bearing tor at least tive minutes, 
taking care that the thermometer does 
not strike the shaft or intertere with 
the proper operation or the oil ring 
in the bearing. '!'his method is to be 
preferred. Where the , bearing con­
struction makes this method impraotio­
able, the following method which ~Y 
also be used tor ball bearings and 
wool-packed bearings is recommended. 

(2) Hold the bulb ot the thermometer 
against the hottest apot on the 

outside ot the bea:t'ing housing aa near 
aa possible to where the bearing ia 
located, coTering that part of the bulb 
whioh is not in contact with the 
housing by a piece ot telt, or the 
equivalent, and observe the highest 
temperature indicated. 

(3) It a wool-packed bearing heata 
excessively and the 11001 con­

tains oil, check to see it the 11001 
is glazed where it is in contact 
with the shatt. Glazed 11001 should 
be removed or replaced as neces­
sary. 

(4) The winding, frame, and trans-
former may be measured tor tem­

perature in a similar manner, but 
with the machine stopped it neces­
sary ror safety. It in any case the 
temperature exceeds the specitied 
limits, see that requirements Z.02 
to 2.07 and 2.09 to 2.15 are met. 
It these requirements are aet and the 
temperature is still outaide the 
speo1:tied limits, the matter should 
be referred to the supervisor, aa 
replacement may be required. 
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