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BELL SYSTEM PRACTICES 
Plant Series 

1 / 50 HORSEPOWER DRIVE MOTOR 
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AT&TCo Standard 
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SECTION 159-413-701 

l. GENERAL 

1.1 This specification covers the test and maintenance requirements 
for the 1/50 horsepower direct current, shunt wound, driTe motor, 
to be used on the #155 tn,e and similar interrupters and on 
diatributore. 

1.2 This section is reissued to incorporate material from the 
addendum in its proper location. In this process marginal 
arrows have been omitted. 

1.3 The seotion ot this specification headed ''Teat Requirements" 
covers the requirements tor operation and th• inspection which 
ma.at be made to determine whether the motor is in proper condition 
for service and delivery to the customer. 

1.4 The section ot this specification headed "Jlaintenanoe·Require­
ments" is intended tor maintenance purposes only. It gives the 
requirements for maintaining the motors in the proper operating 
condition. 

2. TF;>T REQUIRN:ffiN~S 

2.1 Operat1nc ReguitfflDlnta 

2.11 At aey voltage within the limits specified on the nameplate, 
and witb the speed regulator and its resistances connected, 
the motor shall run smoothly and quietly in a counter-clock­
wise direction ( f'aoiJJg the coupling end) at a speed within the 
limits of 1800 rp■ ± 2%, or 1775 rpm± 2%, depending upon its 
speed rating, without overheati11g, when coupled to ita 
associated drive. Before closing the motor switch the 
precaution■ conred in this specification under paragraph 
1.5 should be followed regarding cheoking the speed regulator 
resistance and the speed. reg11lator adjustment. 

2.2 Lubr\paticm 

2.21 The motor shall be properly lubricated in accordance witr 
paragraph 3 .1. 

3 • ¥4 PiWANQI REQUTDQWTS 

3.1 Lubripatlon 
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3.11 Lubricate the bearings once every ■ix months by means of a 
grease gun inaerted in the grease plug hole on the top of each 
bearing bou■i)IS. l'or this purpose use the lubricant "'rule - 2 V1I" 
which mq be obtained from the 'iestem .KJ.ectric Company. It 1B 
sufficient to fil-1 the bearing chamber alaout l/3 full of freaae, 
au amoimt correapondlng to approximatel.J' 0.2 cubic inch o 
~e for MOh bearing. '.911• amount ot lubricant 1a equal 
to 2/3 ot one t'lll"ll from an E. J!lllel.Dmm "Gem" oil and gN&H gun. · 
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ISS 2-D, SECTION 159-413-701 

The correct now ot grease from the gun can only be 

3.12 

assured if the grease is packed in the gan wi:thout 
air pockets. 

The 'bearings are packed with grease. when shipped, and. 
should need no f\lrther attention for aiK months • 

3.13 See tha~ no dirt gets into the bearings and that the 
screw plugs are replaced in the holes after lubricati11g 
the bearings • 

.5.14 Do not place arq lubricant en the COIIBlltator suri'ace. 

3.15 Each motor should be taken from service periodically by 
regular routine, disassembled in accordance with paragraph 
3.4, and the end shields, bearings and bearing chambers 
thoroughly cleaned with commercial petroleum spirits, 
and re-packed with fresh lubricant, as specified in paragraph 
3.11. This cleaning routine should be arranged so that all 
of the motors in the office will be gone over once in every 
18 months. 

1.2 QlWfWM 

3.21 Ev•£7 W,s11 

3.211 Blow ~- d.uat from the willdings of the mtor with dr.y 
eompreaaed air or small bellows. This should be do11e 
whea the machine 1a not rmming. 

3.212 Olean the motor CODllliltator 'Dy removing the commtator 
,rushes and d1rectiJ:1g air through one of the brush 
holders, at the aame time turning the armature slowly 
~ band. Clean brushes carefully by wiping with a 
cotton cloth moistened with petroleum spirits. Be 
careful to replace brushes in original positions. 

3.213 Wipe the exterior of motor w1 th cheese cloth. 

3.214 Ins"ot the oommitator and speed regal.ator brush for 
war • 

3.22 ho: KAASh 

3.221 .._ve the ~om c111 on the left side of the regulator 
housing and force air into the houaiJJg through the hol~ 
ill tba reglllatar ,-Justing knob to relm)Ve the niokel 
ozl4e dust. Bellon can be used for this. 

a.23 IDrx 1s Hqntha 

3.231 Diaaaaemble the motor and thorollghl.7 clean as covered. 
in paragraph 3. us. Re.place the tel t beariDg washer• lt 
won • 
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SECTION 159-413-701 

If the conaatator IIIN8 t111'11111C 4eWl1 1 t IJlaftl.4 
1te 4one at thi■ U•• 

s.za n. rega1a,er eataota &N Hlt-oleamiDC, ~, N­
fJlliN U attemia. m.,.lt IJae npl&tol" be UDll 
aput, it will be notlu4 tba, tbe 111..aal riDC i ■ 
oeYel'N with a grq er 1tlmk ttia. :PP MtJP?W 
thi■ U!P• 

3.233 (1) The wearing depth of the nickel ring is 1/4 
inch and should furnish enough metal for 

several years of continuous operation. When it 
is necessary to replace any part of a ring type 
regulator assembly other than brushes or brush 
holders, order a complete new center contact type 
regulator assembly in accordance with the 
following. 

(2) (One). complete new center contact type regu­
lator assembly per the General Electric Com­

pany's drawing M2062541 G-8. 

(3) Where center contact regulators of this type 
are ordered for replacement the speed read­

ings must be taken at some other point than the 
regulator end of the motor, either from a direct 
connected shaft or from shafts operating through 
reduction gears, applying the known ratio of 
speed reduction in order to obtain the actual 
motor speed. 

s.8 sn,o. Bfn1t:ior 
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3.31 Deacr1pt1cm 
3.111 The motor speed regalator oonai■t• o~ two elemant•~ 

aa follon: 

3.3111 J.n adJuatable ICNW and look-nut, Mntnll7 
JDOUDte4 OJ1 an insulating coTer on the 0OIIIJIUtator 
e:a&l of the a>tor housing. 1!hs screw support• 
the Dickal oontact ring on its inside end, am. 
t~.rmlnates in a small knob on its out114e end. 
The loolt-1111t ii the larger ring out 1ide the 
cover. 

a.s112 A oolleotor ring mounted en the a>ter abaft 
u:tenaion inside the housing, careyi:ng fOUl" 
tungsten oontaots, arrange4. to operate 
centrif'agally t~ make Y1brat1ng oontaot w1 th 
the nickel ring. 

3.312 In normal operation, the contact between the nickel 
ri?Jg and tagaten points is made and broken cont1nuall7, 
•intaining the speed very closely. As the apeed be­
oomea high, the contacts close, ahort-eircuiting the 
regulator reaistanae in aerie■ w1 th the 1110tor field, 
thus ■tnllgtheninc th8 field and ■lowii,g the 1110tor 
down. 1ben the ■peed beoo•• ln, the replator re­
si■tano• is again inserted in the oirouit, thua waken­
iDg the motor field and speecllng the motor~• 
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ISS 2-D, SECTION 159-413-701 
Wvtmtnt ot BMPJtttr 

3.321 When 1 t becomes neoeaaal",Y to change the adjustment o~ 

the epeed regu.lator, ,he look-nut ahould be loo1e11ed. anc! 
the adJusting mob tu!"ll84 in a cloonise direotloa to lower 
the speed, 0.1' tn. a ooater-olooniH dlNOUon to tnor•ae 
the speed. care ahould be taken to hold the aclJllsUng Jmob 
W1Ul one hand whenen·el" the look-mt h loo1enecl with ii. 
•tor nmung •• the regulator contacts tend to turn the ad­
Juatl:ng aorew in a oloabria• direction oauaing the ntokel 
ring to Jam up apinat the rotating oolleotor :ring with oonae­
qant i!Mluiry to the entire regu.lato:r. Ill aklng adJllat•nta, 
the -11 a4Ju1ting nob ahould be turned. onl7 a .. 11 t'rao­
Uon ot a tlU'!l, aay 5 clegNea, the lock-nut tightenecl, ud 
the speed checked, before proceeding further • 

3.322 fh• normal weal" ot the n1aJtel ring cause■ a gradual increase 
in the epeed ot the •tnr. When the speed reaches 1836 rpn at 
the maximam Toltage obtained Within the apeoit1e4 T0ltage 
J'&l'lp, ■iniJIQia load, hot, in the oase ot the 1800 rpm motor, 
or reaohe■ 1811 l"Jlll UJlder these oonditiona in the oase ot the 
1775 PJllll mter, the speed regulator should be adJusted under 
these conditions to 1800 rpm or 1775 rpm respectiTely. 

3.33 car, In 4dJusUng 

3.S31 !he aclJusting aor• and lock-nut should be turned b7 )land. 
po not use pliers or :wrenohee • 

3.M Polarit7 ot B!S!llator Contacts 

3.341 .-1th this type ot speed ngulator, lt is necessary, fnr trat­
iataotory operation, that the direction ot the current 
thl'ou8h the contacts be suoh as to keep the niokel ring posi­
tiTe with respect to the tungsten points. 

3.342 '1'he nickel ring will haTe the proper polarity it the 110tor 
lead tagged"••" 1• connected to the poa1t1Te side or the 
line, and the lead tagged "JI-" 1s oo:zmeoted to the negattn 
aide ot the line • 

3.343 '!'he pressure used on the speed counter in measuring the speed 
ot the motor, should not be greater than necea■ary to obtain a 
correct readings as ezoessiTe pressure will aligbtly increase 
the contact opening ot the regulator, causing the motor to 
J"QJl taster, thus produo111g a slight errol" in the readi11g. 

3.4 Disassembling and 4aaemblipg )f>tor 

3.41 In diaassembilng the motor tor cleaning the bearings, use socket 
wrenoh "• B. 0ode #45 and a soretr driTer. Before removing the motor 
end shield and disassembling the motor, it la neceaeary to remoTe 
the two aoft'll ,mts on the coupling end, the 1pN4 regulator, the 
motor and regulator brushes, and the tour 

Page 5 



SECTION 159-413-701 
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aor•• at each end which hold the steel and copper 
bearing washers in place. In removing the apeed 
regulator, d.o not ohange the adjustment. Remove the 
three regulator cover screw,. take otf the insulating 
cover. remove the screw plug on the side o't the 
regulator houaing. loosen the set screw or screws in 
the collector ring lmb an~ slide the collector ring oft 
the ahatt. 

Note the position ot the collector ring on the shatt before 
removing, so. as to replace in the same position against 
the shoulder on the abatt enension and with the holes in 
the shaft, it provided, regiateri-ng with the scr• holes 
in the collector ring hub. 

3.42 In assembling the motor, to facilitate lining up the tour 
tapped holes in the steel plate and the tour holes in the 
copper gasket, with the tour hole• in the end plate at 
each end, tor the purpose of replacing the tour clamping 
scr91rs, use should be made ot thew. E. Oode #309 tool 
whioh baa been provided tor the purpose. 1'.bis tool i ■ 
a threaded stud which 11 introduced. through one ot the 
holes in the copper gasket and screwed into one ot the 
holes in the steel plate. By introducing this stud into 
one ot the holes ot the end shield. the tour holes in 
each ot the three associated parts are brought into line. 
'!WO or the sol"9W■ on opposite sides are then put in tlaoe 
and set nsarly tight, attar which the stud is removed, 
and the remaining screws replaced. .lll screws should 
then be securely tightened. In replaoing the end shield 
on the coupling end. be sure· that the grease plug is toward 
the top. In aasembling the motor be sure to replace the 
spring washer or spring and keeper arrangement whiohe'Hr 
•'1 be used, in the bearing housing to take up the end 
play. 

3.43 To replace a rinR type regulator assembly with a center 
contact type regulator assembly disassemble the motor as 
outlined in paragraph 3.41. Cut off the shaft extension 
on the regulator end for a total length of 2-1/32 inches 
from the end of the shaft. Place the rotor back in the 
machine frame and reassemble in the reverse order as 
outlined in paragraph 3.42. Mount the new contact assem­
bly on the shaft extension and center the collector ring 
beneath the collector ring brush holder. Align the set 
screw with the spot on the shaft for receiving it and 
tighten the set screw. Readjust the brush-holder clear­
ances if necessary as the ring diameter on the center 
contact type regulator is slightly less than on the ring 
type regulator. Mount the new insulating cover and adjust 
the speed as required. 

3.5 Starting Motor 

3.51 Before starting the motor for the first time or after 
assembling after cleaning the following procedure should 
be carried out: 

• 
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3.511 See that the aupply voltage is within the limits 
stamped. on the JDOtor nameplate, and that the motor 
aerial DWUer and the JllJlll~er on the motor speed 
replaUng rtaeoatat or resistance are the aame. 
If t!w Naiatanoe aupplied tor operation with the 
•tor 11 not •11ted. with the motor HJ"i&l number 
the Talue at the reslstanoe uae4 should be checked 
With tu aaomit •l'kecl 011 the motor, before atartillS 

3.512 Disconnect the regulator resistance leads 
marlted R-1 and 1\-2, from the motor regulator 
resistance, and remove one ot the motor 
commutator brushes. See that the motor line 
switch is open. Connect a battery and busser 
across the ends ot the leads R-1 and R-2. It 
the regulator contacts are closed, the busser 
will ring. Turn the regulator adJuat1~ acrn 
until the regulator contacts Just touch or 
separate as in~icated by the ~uzser. Then turn 
the ad.Justing sorff two-third ot a revolution in 
a countar-olookwisa direction and lock in 
position. The setting is than approxi11&tely 
correct. !ha reg11lator resistance leads should 
then be connected .to the regulator resistance 
and the motor bl"lllh replaced. 

3.513 TUrn the armature by hand and see that it rotates 
treely, and test by lightly pulling and pushing on 
the shaft to determine that the end-play is taken 
up 'by the spring washer or spring and keeper re­
ferred to in paragraph 3.42. 

3.514 Short-circuit the speed regulator resistance or it 
a plate rheostat is tul"llished tul"ll the am as tar 
a, it will go in a oounter-clookWiae direction 
tacing the contacts. Start the aet by olo1ing the 
motor line swt tch. 

3.515 It the operation ia .s&ti1taoto:ry ancl the direction 
ot rotation is oloclcwiae taoing the regulator en4 
ot the motor, remove the short-oircui t trom the 
motor regulating resiatanoe or atJust the rheoatat 
arm to the white mark, it a rheostat ii tumiahecl. 

3.516 fhe speed should than be checked and should be ad­
Justed to 1800 r.p.m. or 1775 r.p.m. depending on 
the nameplate rating, tor the normal motor terminal 
TOltage • 

3.517 In subsequent operation, the machine should come up 
to speed satisfactorily after closing the line switch, 
without short-circuiting the regulator resistance. 

3.518 !he motor is stopped by opening the line •itoh • 
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