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BELL SYSTEM PRACTICES

Plant Series

SECTION 024-406-701
Issue 3, July, 1940
AT&TCo Standard

101 AND 102 REGULATORS
ASSOCIATED WITH 50A DRIVE
REQUIREMENTS AND ADJUSTING PROCEDURES

l. GENERAL

1.01 This section covers the 50A Drive and

its associated 101 and 102 type Regu-
lators which form a part of the twist con-
troller equipment of the type K carrier tele~
phone system.

1.02 This section is reissued to add infor-
mation covering an improvement in the
S0A Drive consisting of the replacement of
thie hexagon nuts and cup washer on the end
of the roller arm drive shaft with two
knurled finger adjustable locknuts. This
provides means for readily disengaging the
indicating wheel from the large bevel gear
so that when the clutch pin is disengaged
the motor and the roller arm drive shaft uay
be rotated independently of each other.
Paragraphs 1.07 and 3.10(2) have been re-
vised accordingly.

1.03 Reference shall be made to Section

020-010-711 covering General Require-
ments and Definitions for additional informa-
tion necessary for the proper application of
the requirements listed herein.

*¥) .04 Asterisk: Requirewents are marked
with an asterisk (*) when to check for
them would necessitate the disuwantling or
dismounting of apparatus ar would affect the
adjustments involved or other adjustments.
No check need be made for these requirements
unless the apparatus or part is made acces-
sible for other reasons or its performance
indicates that such a check is advisagble.

1.05 The 50A drive box is designed to ac~

comnodate 12 Regulators when fully
equipped; 6 101 type and 6 102 typee.
fach two regulators umounted facing each
other constitute a pair connected to a voice
frequency channel or to a pilot wire and
consist in a 101 type regulator mounted on
the left hand side and a 102 type regulator
mounted on the right hand side.

t1.06 Daéger: Checking the requirements and
making the necessary adjustiments to

meet them as outlined in parts 2and 3 below

will cause interference with working cir-

cuits. Requirements are marked witha dagger

(t) when to check or adjust for them would

necessitate disturbing all of the working

circuits in the drive box. These operations

should be performed only when necessary and

if possible during periods of light traffic,

1.07 In order that the roller arm drive

shaft may be rotated freely without
disturbing the position of the driving motor
while adjustments are being made on the reg-
ulator roller arms and studs, the following

precautions should be observed; The two
knurled locknuts on the end of the roller
arm drive shaft shall be loosened. (The

knurled locknuts replace the cup washer and
hexagonal locknuts formerly used.) The
clutch pin in the bevel gear assembly -shall
be disengaged from the indicating wheel.
When adjustments have been completed the in-
dicating wheel shall be rotated by hand un~
til the clutch pin of the bevel gear assem-
bly can be reengaged. With the pin engaged
in the indicating wheel tighten +the two
knurled locknuts securely. The drive is
then in step with the Master Controller.

2« REQUIKRELENTS

Cleani of Regulator Ceontacts -
Fig. I - (A] - Tﬁe contacts of the
regulator springs shall be cleaned when nec-

essary in accordance with the procedures
in this section.

*2.01

t2.02 Lubricating of Gear Teeth The gear

teeth of the drive unit shall be lub-
ricated when the drive is first placed in
service. It is expected that further lubri-
cation of the gear teeth will not be neces-

sary.

2.03 Clutch Pin Requirement - Fig. 1 - (B)

The clutch pin In the bevel gear as-
sembly shall engage and disengage the indi=-
cating wheel without binding. Gauge by fesl.

2.04 Tightness of Assembly The regulator

units, the back guards on the regula-
tor units, the roller brackets, the indica-
tor, the bearing assembly, the spur gear as-
.sembly screw and the drive motor
be fastened securely when mounted
proper positions.

$2.05 Roller Reguirewent - Fig. 2 - (C) =~

The rollers on the regulator roller
arms shall turn freely on their mounting
pins., Gauge by feel.

*2.,06 Contact Spring Clearance - Fig. 1 -

{(C) - The contact springs of the reg-

ulator units in their unoperated position

shall bear lightly against the back guard

with at least one prong and the minimum

clearance between contacts shall be .006".
Use 75E gauge.

in their
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t2.07 Roller Arm Stud Clearance - Fig. 2 -~
(A} = With the roiler of a regulator
unit resting on or travelling aover the reg-
ulator springs, there shall be a clearance
between the atud and the roller arm of:
Max. 1/32"
Gauge by eye.

12.08 Roller Arm Tensiaon - Fig. 2 ~ (B) =~
The tenslon of the roller arms of the

regulator units shall be within the limits
specified below. This tension shall be meas~
ured at the tip of the roller arm with the
roller Jjust touching but not depressing a
contact spring.

Min. 600 grams

Max., 700 grams
Use 62B Gauge

$2.09 Centering of Rollers
ustuent o cator

(a) Fige 2 - (F) - With the indicator

pointing o position 33 cn the indi~-
cating wheel the rollers associated with
the 102 type regulator units (the right
hand units) shall rest in the center of
the regulator spring which is located
just above the center back guard screw
of the regulator. Gauge by eye.

(b) With the indicator pointing ta po-

sition 10 on the indicating wheel
the rollers assocliated with the 101 type
regulator units (the left bhand wnits}
ahall rest in the center of the regula-
tor spring which is located just above
the center back guard screw of the regu-
lator. Gauge by eye.

t2.10 PFreedom of iMovement of Driv Mecha~-
nism With the clubch pin of the bevel
gear assembly engaged with the indicating
wheel and with the electrical connections
the drive motor open, the entire driving
mechanism ineluding the drive shaft, gears
and motor armature shall move freely with-
out binding in any position when the indi-
cating wheel is rotated in either direction.
Gauge by feel. To check for free operation
remove the fuses from the Sl, S2 and S3 leads
to the drive motor, and rotate the indicat-
ing wheel by hand for at least one full revo=-
lution in each direction.

t2.11 Sett Drive Unit in Step With Master

Controller With the ocluten pin en-
gaged ) icating wheel and all elec-
trical connections to the drive motor closed
the indicator on the drive unit shall point
to the same number on the indicating wheel
that is shown by the (TRS KOT) indicator on
the liaster Controller. A tolerance of %
1/32" is permissible. Gauge by eye.

t2.12 liotor Brush Length The brushes on the

driving motor at the time of turnover

shall be minimum 11/16 inch long outside of

the brush spring. They shall be replaced

when their length outside of the brush spring

has been reduced through wear to a minimum
of 3/8 inch. Gauge by eye.
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t12.13 Motor Brush Pressure With the bhrush
er screw cap removed and the brush
in its holder and resting against the com-
mutator the brush spring shall extend out-
side of its holder.
Min. 1/8 inch.
Gauge by eye.

2.14 Regulator Wir Initial Test on New
u nt O s wiring of the
regulators s e so connected that a pro-

gressive change in resistance shall take
place, except as covered below, between ths
comaon terminal for the contact springs and
a resistance terminal, when the contacts on
a regulator are closed one at a time, in
order. Gauge by electrical test.

(a) When the last contact, at the end of

the 101A regulator <farthest from
terminals A, B and C is closed, this
contact will be shorted to the adjacent
contact stud.

(b) The last contact, at the end of the
101B regulator farthest from termi-

nals A, B and C shall haveno wired con-

nection to any part of the regulator.

3. ADJUSTING PROCEDURES

3.001 List of Toolé, Gauges and liaterials

Code No. Descriptioh
Tools

C - 3-1/2" Cabinet Screw~driver
206 Offset Screw-driver

224 Tool

Spring Prong—J
Back Guard Screws

-Back Guards

Code Noe. Description
207 0ffset Screw-driver
265B Contact Burnisher
R1575 Brush, Artist Show Card #4
224 Spring Bender

474A Hex. Wrench, 3/16"
326B Ad juster

486A 0il Gun

Gauges

75E Thickness Gauge, .006"™
62B Gauge (0-700 Grams)
Materials

WE #3 Lubricating Compound
D-98063 Cloth

KS-6232 0il

Test Apparatus

(1 Req'd.) Obmmeter (accurate to 5% at

10 and 2000 ohms)

3.01 g%_i;_li__inLof Regulator Contacts (Rg.
a.

(1) Fige 1 - (A) - When it becomes nec—
essary to clean the contacts of the

Contact
Springs

(A)—

Figure 3
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3.01 (Continued)

regulator springs the regulator unit
shall be removed from the drive box in
order that all of the ocontacts may be
made accessible. This can be accom~
plished by <firsat unsoldering the wires
connected to terminals A, B and C and
then removing the upper and lower mount-
ing screws which hold the regulator in
place. With the regulator resting on a
table or other flat surface, the con-
tacts may be cleaned by sliding a 265B
tool (contact burnisher) back and forth
betwsen the upper end lower contacts as—
sociated with each spring prong at the
same time pressing the spring prong down
with the finger against the burnisher
near the point of contact. Several back
and forth strokes with <the burnisher
should be sufficient to clean each set
of contacts. When all contacts havebesn
cleaned the regulator shall be replaced
in the drive box, the mounting sorews
tightened and the wires resoldered to
terminals A, B and C.

3,02 Lubricating of Gear Teeth (Rq.2.02)

(1) To lubricate the gear teeth of the

drive unit, dip a #4 artist show
card brush in WE Co. #3 lubricating
compound removing the excess lubricant
from the brush before withdrawing it
from the container, and apply it evenly
over the teeth of all of the gears. An
excess of lubricent tending to form a
thick deposit 1is to be avoided. The
large bevel gear shall be turned by hand
during this process in order that all
the teeth may be lubricated. If the mo-
tor is electrically connected to a Mas-—
ter Controller, it will be neceasary to
remove the motor fuses while performing
this operation.

3¢03 Clutch Pin Requirement (Rq.2.03)

(1) FPig. 1 - (B) - To lubricate the

clutch pin of the bevel gear assembly
disengage the pin from the indlcating
wheel and apply 2 or 3 drops of oil per
KS-6232 from a 486A oil gun to the pin.
Engage and disengage the pin several
times and then wipe the surplus oil from
the pin with a clean piece of cloth per
D-98063.

3.04 Tightness of Assembly (Rq.2.04)

(1) The regulator mounting screws, the

indicator set sorews, the Dbearing
assembly mounting sorews, the spur gear
assembly screw and the drive motor mount-
ing screws shall be tightened when nec-
essary with a screw driver.

{2) The regulator back-guard sorews shdl

be tightensd when necessary with
either a 206 or 207 tool (offset sorew
driver).
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(3) The roiivs wiaunsL 06XagONAL SCrews
shall be tightened when necessary
with a 474A wrench. y

3.05 Roller Requirement (Rq.2.05)

(1) Ir the roller does neot turn freely
on the roller mounting pin, it shall
be lubricated with Western Electric Lu-~
bricating Compound No. 3 as follows.
Rotate the drive shaft until the roller
is near the top of the regulator. Dip
a #4 artist show card brush in the lu-
bricant, removing the excess Ilubricant
from the brush before withdrawing it
from the container and apply it at the
top of the roller arm (Fig. 2«B) so that
the lubricant will flow downward betwsen
the inside of the roller and the roller
mounting pin. After lubricating it is
advisable, if service conditions permit,
to allow the roller to remain idle for
approximately 15 minutes so that the
carbon tetrachloride may evaporate.

3.06 Contact Spring Clearance (Rq.2.06)

(1) Pigs 3 - (A) - In order to adjust

the contact springs it is necessary
to remove the regulator from the drive
box as desoribed in Par. 3.01 (1). The
back guard sorews of the regulator shall
then be loocsened and the back guards
swung clear of all the contact springs
as shown in Fig. 3. By means of the 24
spring bender working at the base of the
syring prong, bend the prong back in sach
a manner that 1t will rest lightlyand
approximately flat against the back guard
after the guard has been swung back in-
to place. Swing the back guards into
place and tighten the screws which hold
the guards in position. A check should
be made using the 75E gauge to determine
whether the spring prongs meet +their
clearance requirement. The regulator
shall be placed in the box, the top and
bottom mounting sorews replaced and
tightened, and the wires resoldered to
terminals A, B and C.

3.07 Roller Arm Stud Clearance (Rq.2.07)

(1) Pig. 2 = (A) - In order to adjust

the clearance between the stud and
roller arm rotate the indicating wheel
by band until the stud is in approxi-
mately a vertical position with the roll-
er arm resting against a contact spring.
By means of the 326B adjuster bend the
thin tip of the stud so that the clear-
ance requirements are met.

3,08 Roller Arm Tension (Rq.2.08)

(1) Pig. 2 - (D) - To changs the ten-

sion of the roller arm of the regu-
latar unit turn the roller arm adjusting
sorew with a sorew driver, to the right
to Increase the tension and to the left
to decrease the tension. The required
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3.08 (cContinued)

3.09 (Centeri

tension shall be obtained at the tip of
the roller arm as shown in Fig. 2 (B)
with the roller just touching but not
depressing a contact spring.

of Rollers (Rq.2.09)
AdJustment o cator
(1) If part (a) of the requirement is
not met proceed as follows., Rotate
the indicating wheel by hand until a
majority of the rollers associated with
the right hand regulator units are rest-
ing in the approximate center of the
first spring directly above the center
back guard mounting sorew, Loosen the
indicator set screws - Fig. 1 (D) - and
set the indicator to point to position
33, and tighten the indicator set sorews,
Any rollers which do not rest in the
center of the reference spring after
this adjustment has been made may be
centered by loosening the two hexagonal
screws of the roller bracket - Fig. 2
(E) - with a 474A wrench and moving the
roller to the center of the spring. The
hexagonal screws shall then be tight~
ened.

(2) It part (b) of the requirement is

not met adjust the rollers associated
with the laeft hand regulators by center-
ing them as follows, With the indicator
pointing to position 10 on the indicat-
ing wheel loosen the two hexagonal screws
of the roller bracket associated with
the left hand regulators using the 474A
wrench and move the roller to the center
of the first spring directly above the
center back guard mounting screw. The
hexagonal screws shall then be tightened.
Care should be exercised not to change
the position of the indicator.

3.10 Freedom of Movement of Driving Mecha-
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nism (RqQ.2.10)

(1) It it is found that the driving

mechanism does not turn freely
through all positions of the indicating
wheel proceed as follows in order to
correct the trouble:

(2) Motor: Remove the spur gear assem—

y sorew and 1lift <the spur gear
assembly on its shaft until the teeth
of the large gear no longer engage with
the teeth of the pinion on +the motor
shaft. Note the position of the motor
armature. While holding the spur gear
assembly in this position with one hand,
rotate the motor armature through sev-
eral revolutions. If the motor armature
does not turn freely the motor ahouldbe
replaced. If the armature turns free-
ly rotate it to approximately its orig-
inal position, replace the spur gear
asseumbly so that it reengages with the

pinion on the motor shaft and replace
and tighten the spur gear assembly screw.

™ (3) Drive Shaft: Loosen the two knurled

Yocknuts which hold the bevel gear
tight against the indicating wheel, dis-
engage the clutch pin from the indlcat-
ing wheel and while holding the bevel
gear with one hand so it will not turm,
rotate the indicating wheel through one
full revolution in each direction. Ir
the drive shaft does not turn freely
check that the roller arms meet <their
requirements, If the drive shaft turns
freely, turn the indicating wheel until
the clutch pin of the bevel gear assem-
bly can be reengaged. With the pin en-
gaged in the indicating wheel tighten

[, the two knurled locknuts securely.

(4) Gears: Slightly loosen the four

mounting screws which hold the bear-
ing assembly on the mounting plate. Them
with the handle of the screwdriver tap
lightly on the bearing assembly im order
to alter the position of the assembly
on the mounting plate so that the gears
may turn freely. Tighten the four mount-
ing screws.

3.11 BSett Drive Unit in Step With Masg-
ter éonfroﬁer (Rq.2.1X)

(1) Ir the reading of the indicator on

the drive unit does not agree with
the reading of the (TRS MOT) indicator
of Master Controller this condition
shall be corrected as follows. Remove
the spur gear assembly screw and 1ift
the spur gear assembly on its shaft umn-
til the teeth of the large gear no long-
er engage with the teeth of the pinion
on the motor shaft. Rotate the spur
gear assembly until the indicator read-
ing agrees with the reading of the (TRS
MOT) indicator on the Master Controller.
Allow the spur gear assembly to drop
back into place so that the teeth on the
large gear will mesh with the teeth of
the pinion on the motor shaft. In order
to make these gears engage, 1t may be
necessary to rotate the spur gear as-
sembly through the distance of one half
of a gear tooth. Replace and tighten
the spur gear assembly screw.

3.12 Motor Brush Length (Rg.2.12)

(1) Replace any short brushes.

3.13 Motor Brush Pressure (Rq.2.13)

(1) If this requirement is not met the

coil brush spring shall be length-
ened by hand until the requirement is
met.
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3.14 %g@ator Wiring (Initial Test on New
ul

quipment )

(1) When regulators are being added to
a S50A Drive, comnect terminals A and
B of the 10l1A or 10l1B regulator to ter-
minals A and B respectively of the 1024
or 102B regulator with which it will be
used and proceed as covered below before
the regulators are mounted. When the
regulators are received mounted in the
50A Drive, disconnect the leads from the
regulators to terminals 1 and 2 on the
housing and proceed as covered below.

{2) Connect an ohmmeter between the C
terminals of the two regulators.

(3) When testing 101A and 102A regula-
tors, close the last cortact at the
and of the 102A regulator nearest the A,
B and ¢ terminals. With this contact
closed there is 10.5 ohms In series with
the ohmmeter. Close each next adjacent
contact of the 1024 regulator in turn.
The ohmmeter should indicate an inorease
in resistance for each contact closure.
Close the last contact, at the end of the
101A regulator, nearest the A,B and C ter-
minals. With this contact closed there
13 173 ohms in series with the ohmueter.

Bell Telephone Laboratories, Inc.
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Close each next adjacent contact of the
101A regulator, in turn. The ohmmster
should indicate an increase in resistence
for each contact closure, except that
the indication for the last two contacts
will be the same when the last contact,
at the end of the 102A regulator, nearest
terminals A, B and C is open.

(4) When testing 101B and 102B regula-

tors, close the last contact, at the
end of the 101B regulator, farthest from
terminals A, B and C. With this con-
tact closed there is 153 ohms in serles
with the ohmmeter. Close the next
ad jacent contact on the 101B regula-
tor. The ohmmeter should indicate a
short circuit. Close each next adja-
cent contact, of the 101B regulator in
twrn. The ohmmeter should indicate an
increase in resistance for each contact
closure. Close the last contact, at the
end of the 102B regulator, farthest
from terminals A, B and C. With this
contact closed there is 75 ohms in ser-
ies with the ohmmeter. Close each next
ad jacent contact, of the 102B regulator,
in turn. The ohmmeter should indicate
an increase in resistance for each con-
tact closure.
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