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CALLING APPARATUS 

-FOR­

RAILWAY TRAIN DISPATCHING 


TELEPHONE SYSTEMS 


Instructions for Use 

Western Electric apparatus is at present in general use in rail­
way train dispatching systems. An important part of a dispatching 
system is the Selector Calling Apparatus. The Selector Calling 
Apparatus described in this bulletin enables the train dispatcher to 
call selectively any way station of a large number of stations on the 
same telephone line, without producing a signal at the other stations. 
It can also be used to send standard time signals to all way stations 
at a given time. 

The functions and operation of the Selector Calling Apparatus, 
and the maintenance which it requires, are described in detail in 
this bulletin . 
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The current supply for this cm 
system consists of a line battery CO)' 

of 150 to 400 volts D.C. and a cal 
local battery of 12 or 24 volts teD 
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GENERAL SEQUENCE 

OF OPERATIONS IN 


CALLING A STATION 


; . The sequence of operation of 
various parts of the system 

a call is made is as follows: 
t;'-IlelE~ct(.r key operated by the 
aiDatetter causes three groups of 
ImlDulses to be sent over the line 

a manner that only the 
"lector at the station called will 
.be advanced to its ringing posi­
tion. (Refer to Figure 1 for the 

. sending circuit and Figure 13 for 
the receiving circuit.) On operat­
ing the selector key. contact Kl­
K3 is closed continuously and the 
No. 22IJB Relay is operated, con­

. necting the main battery through 
the contacts of the No. 26A Relay 
and the two No. 152A Retar· 
dation Coils to the line wires L1 
and L2; also, the key contact. 
KI-K2 is closed intermittently, 
operating the pole-changer relay 
(No. 26A) to send a sequence of 
reverseimpu1ses to the line. This 
sequence of impulses, while oper­
ating all selectors on the line, will 
advance only the code wheel of 
the selector at the station called . 
80 as to close its local bell circuit. 
The bell at that station will ring 
for about two seconds, then an­
other impulse from the calling 
key will release the selector and 
open the bell circuit. While the 
bell is ringing a tone or answer­
back will be heard in the receiver 
notifying the dispatcher that the 
bell is ringing. 

CURRENT SUPPLY 
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GENERAL SEQUENCE 

OF OPERATIONS IN 


CALLING A STATION 


The sequence of operation of 
the various parts of the system 
when a call is made is as follows: 
A selector key operated by the 
dispatcher causes thre!i! groups of 
impulses to be sent over the line 
in such a manner that only the 
selector at the station called will 
be advanced to its ringing posi­

" 
tion. (Refer to Figure 1 for the 
sending circuit and Figure 13 for 
the receiving circuit.) On operat­
ing the selector key, cont.act K1­
Ka is closed continuously and the 
No. 22IJB Relay is operated, con­
necting the main battery through 
the contacts of the No. 26A Relay 
and the two No. 152A Retar­
dation Coils to the line wires L1 
and L2: also, the key contact 
KI-K2 is closed intermittently, 
operating the pole-changer relay 
(No. 26A) to send a sequence of 
reverse impulses to the line. This 
sequence of impulses, while oper­
ating all selectors on the line, will 
advance only the code wheel of 
the selector at the station called 
so as to close its local belI circuit. 
The bell at that station will ring 
for about two seconds, then an­
other impulse from the calling 
key will release the selector and 
open the bell circuit. While the 
bell is ringing a tone or answer­
back will be heard in the receiver 
notifying the dispatcher that the 
belI is ringing. 

CURRENT SUPPLY 

The current supply for this 
system consists of a line battery 
of 150 to 400 volts D.C. and a 
local battery of 12 or 24' volts 

D.C. at the dispatcher's station 
and a 4-volt D.C. battery at each, 
way station. 

Line Battery 
The line battery furnishes the 

curreni for operating the selectors 
at the way stations. The voltage 
required depends on the loop re­
sistance of the line wires and the 
location and number of selector 
sets on the line. For standard 
circuits (using No. 160 Type Se­
lector Sets with condensers in the 
sets) the voltage required for nor­
mal operation can be determined 
from the voltage-line selector 
curves of Figure 3. For trans­
former or repeating coil circuits 
the voltage required for normal 
operation can be determined from 
the curves given in Figures 27 or 
28. These curves show the volt­
age required for different length 
lines of No.9 B. & S. copper wire 
--8.3 ohms per loop mile- equip': 
ped with selector sets uniformly 
distributed. The voltage speci­
fied for normal operation is higher 
than the minimum operating volt­
age required. This insures the 
operation of the selectors when 
the line insulation is low during 
wet weather and allows for a 
slight decrease in the potential for 
any reason. The potential should 
in no case be allowed to decrease 
more than 15 per cent. 

Dry cells, storage celIs, a motor­
generator set or a Western Elec­
tric No. 60B Vacuum Tube Rec­
tifier may be used for this line 
current source. When dry cells 
are used, frequent measurements 
should be made to determine the 
potential of the battery when the 
current is flowing under operating 
conditions. This is necessary be­
cause the gradual increase in in­
ternal resistance of the dry cells 
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will lower the voltage available Western Electric No. 214E Vac­
for operating the selectors. uum Tube, and a terminal block 

all mounted in a black finished 
No. 60B Vacuum Tube Rectifier sheet steel box 18 inches high, 

. The No. 60B Vacuum Tube 12 inches wide, and 6~ inches 
Rectifier, Figure 4, is operated deep. It weighs approximately 
from a 11O-volt, 60-cycle, alter­ 60 pound~. 
nating-current source and may 

The 1l0-volt. 60-cycle, alternat­be used instead of dry cells, stor­
ing current is connected throughage cells, or a motor-generator 
the switch block and the two (6set, to furnish the line battery for 
ampere) fuses to the primary ofoperating one or two selector cir­
the repeating coil (see Figure 5).cuits. It does away with the 
The secondary of the repeatingperiodic tests of dry cells, the 
coil is provided with taps (termi­charging of storage cells or the 

continuous large power drain of nals 81-86) for varying the direct 
the motor-generator sets. current voltage output of the set 

at terminals Bl and B2 from 60 The rectifier consists of a fuse­
to 540 volts potential in approxi­and-switch block, No. 72A Re­

peating Coil, No. Fll Relay, 11 mately 60-volt steps. To obtain 
No. 138B Condensers, vacuum these values the two flexible leads 
tube socket for mounting the (black and green) to the No. 72A 

LOOP RESISTANCE OF LINE IN OHMS 
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Figure 4-No. 60B Vacuum 
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available Western Electric No. 214E V c­
uum Tube, and a terminal block 
all mounted in a black finished 
she~t steel box 18 inches high, 
12 Inches wide, and 6 ~'2 inches 

o Derated deep. It weighs approximately 
c1e, alter­ 60 pounds. 
and may 

The 11 O-vol t, 60-cycle, alterna t­eells, s tor­
ing current is connected through-generator 
the switch block a nd the two (6 ttery for 
ampere ) fuses to the primary oflector cir­
the repeating coil (see Figure ).with the 
The secondary of the repeatingcells, the 

lis or the coil is provided with taps (termi­
r drain of nals 81-86) for varying the direct 

current voltage output of the set 
at terminals Bl and B2 from 60 
to 540 volts potential in approxi­
mately 60-volt steps. To obtain 

, vacuum these values the two flexible leads 
ti ng the (black and green) to the No. 72A 
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F/:gure 4- . o. 60 R Vacuum Tube R l!ctifier 

Repeating Coil should be con­
nected to the following terminals: 

81 and 2 for 60 volts 
S2 and 83 for 120 volt::; 
81 and L3 for 180 volts 
S2 and S4 for 240 volts 
S 1 and S4 for 300 volt~ 
S2 and S5 for a60 volts 
S 1 and S5 for 420 volts 
S2 and S6 for 480 volts 
S 1 and S6 for 540 volts 

T he taps permit adjustment of 
the D.C. voltage output of the 
rectifier to the needs of the circuit 
as required for the selector cir­
cuits with which it will be used. 
The above v lue~ of the output 
voltage will be obtained with light 
loads; for greater line loads these 
values will be reduced up to 25 
per cent for maximum line loads. 
Under maximum lo.ad conditions, 
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Figure 5-Schematic Circuit oj No. 60B Vacuum Tube Rectifier 

the maximum direct current out­ before calling impulses are sent 
put is approximately 0.300 am­ out automatically by the key. 
pere at 400 volts potential. This allows the filament to heat 

sufficiently so that the first im­
The No. 214E Vacuum Tube pulse for operating the selectors

which is required for the opera­ will be a full potential impulse. 
tion of this rectifier is not fur­ The average life of the No. 214E 
nished as a part of this set and Vacuum Tube, based on 200 to
must be ordered separately. The 300 calls per day. is approximate­
No. 214E Vacuum Tube is a two­ ly two years. This life is with a
element tube used for half-wave filament current of 3.25 ±0.15rectification. The tertiary wind­ amperes. If the current is in­
ing of the repeating coil supplies creased above this value, the life10 volts potential to heat the of the tube is shortened. 
filament. The filament current 
should be 3.25 ±0.15 amperes. The No. 138B Condensers, 
The filament circuit is completed approximately 15 microfarads ca­
only when the F11 relay is ener­ pacity, bridged ac!;'oss the output 
gized by the operation of a selec­ terminals of the, set are charged 
tor key and is closed a second during the rectifying half-wave 

[ 8 1 

•period of the tube and then dis­ or t'W 
charged during the non-rectifying tuse 
half-wave period into the selector ed to: 
line and thus aid in maintaining 60B 
the D.C. voltage output during asoo 
the latter period. the 

NO.1'
The No. Fll· Relay has a single when

make contact which is for the 
purpose of completing the fila­ WI 
ment circuit of the No. 214E fier &I 
Vacuum Tube when a selector opert
key is operated, so that the direct a tr. 
current potential is delivered to the 
the output terminals of the set 221J1 
only while a selector key is oper­ Sele(l 
ating. - be SI 

norIDThe relay has two windings of relaj!55 ohms each so that it may be 
allo'Woperated by the selector keys of' 
acroltwo selector systems separately the 1I or at the same time. The relay 
at tIshould receive from 0.150 to 0.220 2000)ampere of current through either 
formwinding for normal operation. 
andFor testing purposes the relay 
oftwshould operate on a minimum the atest current of 0.075 ampere 

"through either winding after the 'T1J
following adjustments have been filaID 
made: ThiS! 

The air-gap between the con­ alte!! 
thentact springs when the relay is not 
duri:operated should be minimum 
the0.010 inch and the air-gap be­
wattttween the armature and core 

should be 0.015 inch. The con­ circu 
90 >Itact pressure of the outer contact 

spring should not be less than 10 rate 
grams against its stop. The con­ per 

qui~tact pressure of the spring ten­
sioned against the armature stud 

WIshould be. sufficient to hold the 
armature against the adjusting necu 

in tJlI ,nut. tus 41 

The terminal block has five ter­ voltIJ 
minals for outside connection as be (! 

follows: B1, B2 and B3 to be lead! 
connected to Bl, B2, B3 of one nals 
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reaie of No. 60B Vaeuum Tube Rectifier 

ent out- before calling impulses are sent 
300 am­ out automatically by the key. 
ll. This allows the filament to heat 

sufficiently so that the first im­
m Tube pulse for operating the selectors 
e opera­ will be a full potential impulse.
not fur­ The average life of the No. 214E 
set and Vacuum Tube, based on 200 to

!ly.' .The 300 calls per day, is approximate­
isa two­ ly two years. This life is with a 
aIC-wave filament current of 3.25 ±0.15 
ry wind­ amperes. If the current is in­
supplies creased above this value, the life 
leat the of the tube is shortened. 
. current 

The No. 138B Condensers, 
Impleted approximately 15 microfarads ca­
. is ener­ pacity, bridged across the output 
t a selec­ terminals of the set are charged 
L second during the rectifying half-wave 

~mperes. 
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period of the tube and then dis­ or two No. 60B Selector Appara­
charged during the non-rectifying tus Cases. One K3 to be connect­
half-wave period into the selector ed to the K3 terminal of one No. 
line and thus aid in maintaining 60B Selector Apparatus Case and 
the D.C. voltage output during a second K3 to be connected to 
the latter period. the K3 terminal of the second 

No. 60B Selector Apparatus Case
The No. Fll Relay has a single when used. 

make contact which' is for the 
purpose of completing the fila­ When using the No. 60B Recti­
ment circuit of the No. 214E fier as the line battery supply, and 
Vacuum Tube when a selector operating the selectors through
key is operated, so that the direct a transformer or repeating coil 
current potential is delivered to the line contacts of the No. 
the output terminals of the set 221JB Relay in the No. 60B 
only while a selector key is oper­ Selector Apparatus Case should 
ating. . be strapped so as to bridge the 

normally open contacts of theThe relay has two windings of 
relay. This circuit arrangement55 ohms each so that it may be 
allows the condensers bridgedoperated by the selector keys of . 
across terminals B1 and B2 of two selector systems separately 
the rectifier to become discharged or at the same time. The relay 
at the end of a call through theshould receive from 0.150 to 0.220 
2000-ohm resistance in the trans­ampere of current through either 
former or repeating coil circuit winding for normal operation. 
and thus prevent the possibilityFor testing purposes the relay 
of two preliminary pulses throughshould operate on a minimum 
the selectors on the next call.test current of 0.075 ampere ,...

through either winding after the The set rectifies only when the
following adjustments have been filament of the tube is lighted. 
made: This decreases the drain on the 

The air-gap between the con­ alternating current source during 
tact springs when the relay is not the non-calling period. The drain 
operated should be minimum during non-calling periods when 
0.010 inch and the air-gap be­ the filament circuit is open is 8 
tween the armature and core watts and on the average selector 
should be 0.015 inch. The con­ circuit the drain is approximately 
tact pressure of the outer contact 90 watts while calling. At the 
spring should not be less than 10 rate of 300 calls per day (8 seconds 
grams against its stop. The con­ per call) the rectifier would re­
tact pressure of the spring ten­ quire 250 watt-hours per day. 
sioned against the armature stud 

When the local battery con­should be. sufficient to hold the 
nected to the B3 and B4 terminalsarmature against the adjusting 
in the No. 60B Selector Appara­I ,nut. 
tus Case is 24 volts instead of 12 

The terminal block has five ter­ volts, a 50-ohm resistance should 
minals for outside connection as be connected in series with the 
follows: Bl, B2 and B3 to be leads connecting to the K3 termi­
connected to Bl, B2, B3 of one nals of the rectifier set. 
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Local Battery 

The local bat ry t the dis­
patcher's station (Figure 1) fur­
nishes current for operating the 

o. 26A and o. 22IJB Relays. 
ry cells or sufficient storage celts 

t.o give a voltage of 12 or 24 volts 
should be used. In no case sh uld 
the voltage of this battery be 
allowed to decrease to less t han 
8 volts. 

Way Station Ballery 

The way station battery (F ig­
ure l iS ) furni hes current for op­
eratin the No. 60 R inger. It 
m y consist of prim r y or second­
ary cells. The vol age of this 
battery should be fro m 3 t o 5 
volts. 'l' he t.ransmitter battery 
of the way stati n telephone sets 
may be llsed as a common battery 
for the telephone transmitter and 
for the ringer of one or t wo sel c­
tor sets. 

DI P ATCH ER'S SELE CT R 
C L LING E QUIPMENT 

No. 60B S ELECTOR ApPARATUS 

CASE 

This case (Figure ) contains 
all the calling apparatus at the 
dispatcher's station except the 
selector key::; in ordinary installa­
tion. It is a metal cahinet ap­
proximately 18 inches high hy 16 
inches widp. hy 6 ~~ inches deep, 
arranged for wall mounting. It is 
ompletely wired and provided 

with terminals for connecting the 
battery, line wires and select r 
keys as sh wn in F igure 1. A 
short description of the appara tus 
contained in it follows: 

No. 2B Circuit Breaker 

The funct.ion of the No. 2B 

Ci rcui t 
main I 
excess~ 
fro m t 

The 
breakel 
malty: 
ampert 
ampen 
inerea 
ing the 
t ure all 

a knurl 
of the 
for the 
sornewl 
for eae 

The 
ated cl 
(Figur~ 
euit ca 
to ter 

Onr 
after it 
should 
forcibl~ 
trouble 
cuit brl 
tunity 

No. 221 

The 

again 
of the s 

This 
local b 
of the 
tor ke~ 
op ra t 
tion of 

The 
dosed 
for co 
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Local Battery 
The local battery at the dis­

patcher's station (Figure 1) fur­
nishes current for operating the 
No. 26A and No. 221JB Relays. 
Dry cells or sufficient storage cells 
to give a voltage of 12 or 24 volts 
should be used. In no case should 
the voltage of this battery be 
allowed to decrease to less than 
8 volts. 

Way Station Battery 
The way station battery (Fig­

ure 13) furnishes current for op­
erating the No. 60CG Ringer. It 
may consist of primary or second­
ary cells. The voltage of this 
battery should be from 3 to 5 
volts. The transmitter battery 
of the way station telephone sets 
may be used as a common battery 
for the telephone transmitter and 
for the ringer of one or two selec­
tor sets. 

DISPATCHER'S SELEC TOR 
CALLING EQUIPMENT 

No. 60B SELECTOR ApPARATUS 
CASE 

This case (Figure 6) contains 
all the calling apparatus at the 
dispatcher's station except the 
selector keys in ordinary installa­
tions. It is a metal cabinet ap­
proximately 18 inches high by 16 
inches wide by 6Vz inches deep, 
arranged for wall mounting. It is 
completely wired and provided 
with terminals for connecting the 
battery, line wires and selector 
keys as shown in Figure 1. A 
short description of the apparatus 
contained in it follows: 

No. 2B Circuit Breaker 

The function of the No. 2B 

Circuit Breaker is to open the 
main current supply lead if an 
excessive amount of current flows 
from the main battery. 

,The resistance of the circuit 
breaker is 2 ohms and it is nor­
mally adjusted to operate on 0.6 
ampere and not to operate on 0.4 
ampere. These values can be 
increased or decreased by adjust­
ing the air-gap between the arma­
ture and the magnet by means of 
a knurled nut at the extreme end 
of the magnet. The best setting 
for the circuit breaker will depend 
somewhat on the local conditions 
for each installation. 

The circuit breaker when oper­
ated closes a local contact CI-C2 
(Figure 1). Any local alarm cir­
cuit can be connected as desired 
to terminals CI-C2. 

On resetting the circuit breaker 
after it has been operated, care 
should be taken not to hold it in 
forcibly by hand, so that, if the 
trouble is still on the line, the cir­
cuit breaker will have an oppor­
tunity again to open the circuit. 

No. 221JB Relay 
The function of this relay is to 

connect the sending circuit to the 
line at the beginning of the opera­
tion of the selector key, and to 
disconnect the sending circuit 
again at the end of the operation 
of the selector key. 

This relay is operated by the 
local battery through the closure 
of the KI-K3 contact of the selec­
tor key. This relay should remain 
operated during the whole opera­
tion of the key. 

The relay also has a normally 
closed contact that may be used 
for connecting an extension bell 
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across the line as indicated in 0.160 ampere after the fonowing 
Figure 1. adjustments are made.· 

The resistance of the relay is The air-gap between the con­
335 ohms and it should receive tacts of the middle spring (M) 
from 0.024 to 0.036 ampere of and the contacts of the contact 
current under normal operating screw (0) should be approximate­
conditions. • ly 0.045 inch when the relay is in 
·CAUTION: Before attempting the operated position. When the 

to adjust the relay the main relay is in the unoperated position 
battery switch should be the air-gap between the contacts 
opened. of the middle spring (M) and the 

contacts of the front spring (L) 
Testing Requirement8 should be approximately 0.030 

inch.·
(See Figure 41-Page 78) 

·CAUTION: Before attemptingFor testing purposes the relay 
to adjust the relay the mainshould operate on a current of 
battery switch should be0.018 ampere and not operate on 
opened.a current of 0.015 ampere after 

the following adjustment is made. The air-gap between the bone 
There should be an air-gap of studs (N) in the armature and the 

0.036 inch between the contacts middle contact springs (M) should 
of each set of normally open con­ be 0.030 inch when the relay is in 
tact springs (J.-K) and (K-L) the unoperated position. 
when the relay is in the unoperat­ The air-gap between the arma­
ed position. ture (K) and the cores should be 

approximately 0.020 inch when 
No. .t6A Telegraph Relay the relay is in the operated posi­

(Pole Changer) tion. 

The function of this relay is to 
 The contact pressure between 

reverse the polarity of the main the contact points should be ap­
battery so that each succeeding proximately 35 grams in each case 
impulse sent over the line is in the with the relay in the operated or
opposite direction to the preced­ unoperated position.
ing one. This relay is operated 

by the local battery through the To keep the sparking of the 

closure of the KI-K2 (Figure 1) contacts at a minimum it is im­

contact of the selector key. portant that the tw.o front con­


tacts make or break at the sameThe resistance of the relay is 
time and that the two back con­25 ohms and it should receive 
tacts make or break at the samefrom 0.320 to 0.480 ampere of 
time. Also when the relay iscurrent when operating under 
operated under normal circuitnormal conditions. 
conditions by the short impulses 
from the selector key the timeTesting Requirements 
elapsing while the front contacts 

(See Figure 4.t-Page 80) are made should equal the time 
For testing purposes the relay the back contacts are made, so 

should operate on a current of that the time the potential is 

[ 12 ] 

held on the line for each reversed No. 
current impulse will be equal. T'
This can be determined quite 51,
closely by observation but more 58B!
accurately by use of a zero center­ and.
scale voltmeter or a zero center­ base:
scale milliammeter with a resis­
tance to limit the current. For 2­
this test the meter should be con­ 2­
nected directly across the line 
wires. In either case the swing of 
the needle for the short impulses 2­
from the selector key should be 
the same amount each side of the 
center point. This shows, for 

Texample, that the positive im­
is tc:pulses are of the same duration 
agaiias the negative impulses. If this 
agestest shows that the positive and 
frorr.negative current impulses are not 
an IIequal, the magnets of the No. 26A 

Relay should be adjusted by aWIi 

tiommeans of the knurled nut at the 
grollend of the magnets. Increasing 
peJ'llthe magnetic air-gap will decrease 
eacllthe time during which the front 
videcontacts are made. Decreasing 
CUJ'llthe magnetic air-gap will increase 
gent'this time. 

'll 
is e:

No. 152A Retardation Coil8 and 4 OCCll
No. 138B (1)i mf) Condensers Thll 

The function of these COil8 and proy 

condensers is to smooth out the ofB 
impulses of current used for oper­ the, 
ating the selectors while calling, tUB.. 
so as not to cause an objection­ thel: 
ably sharp click in the receiver, 

'Dbut merely a dull thump that is be (Inot objectionable and does not 
apPJinterfere with the telephone trans­ sholmission. 
The 

The resistance of these coils is neel 
20 ohms each or a total of 40 ohms blo~ 
for the two coils. r: 

The Nos. 138A and 141A Con­ by 
densers with resistances are for age: 
spark "take-up". new 
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licated in 	 0.160 ampere after the following, 
adjustments are made.· 

e r~lay is The air-gap between the con­
Id receive tacts of the middle spring (M) 
ppere of and the contacts of the contact 
pperating screw (0) should be approximate­
r ly 0.045 inch when the relay is in 
ttempting the operated position. When the 
lthemain relay is in the unoperated position 
~uld be the air-gap between the contacts 
t of the middle spring (M) and the 

contacts of the front spring (L) 
should be approximately 0.030 
inch. • ~8) 
·CAUTION: Before attempting~e relay 

to adjust the relay the main~nt of 
battery switch should beperate on 
opened.Mite after 

tis made. The air-gap between the bone 
rlr-gap of studs (N) in the armature and the 
contacts middle contact springs (M) should 

..pen con­ be 0.030 inch when the relay is in 
a (K-L) the unoperated position. 
iUloperat- The air-gap between the arma­

ture (K) and the cores should be 
approximately 0.020 inch when 
the relay is in the operated posi­
tion. 

~lay is to The contact pressure between 
the main the contact points should be ap­
lcceeding proximately 35 grams in each case
eis in the with the relay in the operated or
e preced­ unoperated position.
operated 

ough the To keep the sparking of the 

~gure 1) contacts at a minimum it is im­

ey. portant that the two front con­
, tacts make or break at the same
• relay is time and that the two back con­I receive 

tacts make or break at the samenpere of 
time. Also when the relay isIt . under 
operated under normal circuit 
conditions by the short impulses 
from the selector key the time 
elapsing while the front contacts 

'680) are made should equal the time 
the relay the back contacts are made, so 
Ilrent of that the time the potential is 
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held on the line for each reversed No. 98B Protector 
current impulse will be equal. The No. 98B Protector (Figure
This can 	 be determined quite 51, page 98) replaces the No.
closely by observation but more 58BP Protector for merry used
accurately by use of a zero center­ and consists of a single porcelain 
scale voltmeter or a zero center­ base on which are mounted:
scale milliammeter with a resis­

tance to limit the current. For 2-No. llC Fuses-7 ampere. 

this test the meter should be con­
 2-No. 26 	Protector Blocks­
nected directly across the line Hard Carbon.
wires. In either case the swing of 

the needle for the short impulses 2-No. 30 Protector Blocks­

from the selector key should be Porcelain with carbon in­

the same amount each side of the sert. 

center point. This shows, for 


The function of the protectorexample, that the positive im­
is to protect the inside apparatuspulses are 	of the same duration 
against damage from high volt­as the negative impulses. If this 
ages by providing a shunt pathtest shows that the positive and 
from each side of the line throughnegative current impulses are not 
an air-gap between the blocks toequal, the magnets of the No. 26A 
a well established ground connec­Relay should be' adjusted by 
tion. It is important that thismeans of the knurled nut at the 
ground connection be well andend of the 	magnets. Increasing 
permanently made. A fuse inthe magnetic air-gap will decrease 
each side of the line is also pro­tbe time during which the front' 
vided to guard against ,abnormalcontacts are made. Decreasing 
currents. Seven-ampere fuses arethe magnetic air-gap will increase 
generally used. this time. 

The spacing between the blocks 
is such that a breakdown will

No. 152A Retardation Coils and 4 occur on an average of 700 volts. 
No. 138B (1}i mf) Condensers Thus a low-impedance path is 

The function of these COil8 and provided to lead the high voltages 
condensers is to smooth out the off to ground rather than through 
impulses of current used for oper­ the calling or telephone appara­
ating the selectors while calling, tus. Damage to the apparatus is 
so as not to cause an objection­ thereby avoided. 
ably sharp click in the receiver, 

The No. 98B Protector shouldbut merely a dull thump that is 
be connected between the stationnot objectionable and does not 
apparatus and the line wires asinterfere with the telephone trans­
shown in Figures 1, 31 and 32.mission. 
The fuses should always be con­

The resistance of these coils is nected on the line side, and the 
20 ohms each or a total of 40 ohms blocks on the station side. 
for the two coils. 

If the blocks become grounded 
The Nos. l38A and UlA Con­ by lightning or other high volt­

densers with resistances are for ages, they should be replaced by 
spark "take-up". new ones. 
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III 

SELECTOR KEYS 

The function of the selector key 
is to control the operation of the 
stick relay (No. 22IJB) and the 
pole-changer relay (No. 26A), so 
that the necessary sequence of 
current impulses to operate the 
selector at the station desired will 
be transmitterl to the main line 
wires (See Figures 1, 31 and 32. 

There are three types of keys 
that may be used: (1) the No. 60 
Type Selector Key (Figure 7) re­
quiring an individual key for each 
selector, (2) the No. 61 Type 
Selector Key (Figure 9) provided 
with lever arms for setting the 
code as required when making a 
call, and (3) the Nos. 62 and 63 
Type Selector Keys (Figures 10 
and 11) provided with push-bu17-­
ton keys for setting the code as 
required when making a call. 

Nos. 60A AND 60B SELECTOR 
KEYS 

The No. 60 Type Keys (Figure 
7) are individual keys having a 
clock spring operating an impulse 
wheel through a train of gears, 
with the speed controlled by a 
governor. 

The keys are mounted in oak 
cases (Figure 8) coded the Nos. 
60A, B, C, D and E Selector Key 
Cases for mounting 24, 36, 48, 60 
or 12 No. 60A or No. 60B Selector 
Keys or No. 50A Selector Key 
Spaces, respectively. 

The keys can easily be removed 
from the key cases with a screw­
driver by turning the screw under 
the handle counter - clockwise. 
The keys, when mounted, make 
contact with the springs in the 
hack 9f the key case. These 
springs are connected with the 
binding posts marked Kl, K2, 
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No. ~I 

in Table II, (page 34) and with segm 
the No. 60BP Selector when set totaU 
for the' code numbers given in 19, 21 
Table I for the No. 60BP Selec­

tor when set for the code numbers 

D ce, 
tor. It may be set for any of the 60B]] 
code numbers given in Table II TES7 
or I, by the adjustment of its 
segments in a manner similar 'to 
that explained in detail for the 
No. 60A Selector Key, with the 
exception that the total number 
of impulses is increased by 10 for be w. 
.the 27 step code settings 01 the incm 

Figure 8--No. 60E Sell 

[ 15 I 

Figure 7--No. 60A Selector Key 

K3, at one end of the key case. 
When a key is operated by turn­
ing the handle one-quarter turn 
and then releasing, it returns 
automatically to its normal posi­
tion. The speed at which it 
returns is regulated by a governor 
which can be adjusted by bending 
in or out the springs carrying the 
governor weights to increase or 
decrease respectively the speed 
of the key. 

The No. 60A Selector Key is for 
use with the No. 60AP Selector 
when set for the code numbers 
given in Table I (Page 33). It 
may be set for any of the code 
numbers given in Table I by ad­
justing its segments as described 
in detail hereafter. In this series 
of settings the total number of 
current impulses for any code is 
Eeventeen. 

The No. 60B'Selector Key is 
for use with the No. 60AP Selec­



S 

' Ieetor key 
ion of the 
,) and the 
. 26A), so 
Quence of 
erate the 
sired will 

main line 
1 slld 32. 
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a eall. 

K3, a t on 	 end of the key ca e. 
'LECTOR Wh n a key is operated b t u rn ­

ing the handle ne-q uarter t ur n 
~ (Figure and t hen reI asing, it re tur ns 
having a a.utoma ically to its normal posi­
n impulse tion . The speed a wh ich it 
of gears, returns is regula ted by a governor 

lied by a 	 wh ich can be adjus ed by bend ing 
III or out the :;prings carrying t he 
governor veigh ts t o increas ored in oak 
deer a 'e respec ti ely the speed the Nos. 
of th key.ector Kev 

1:16, 48, (ie) The l\'o. fiO A Selector ey is for 
B Selector use with t he . o. fiO Selector 
,ctor Key when set for t he code numbers 

given in Table r (P age 33 ). It 
may be set for any of the coderemoved 
numbers given in Tabl" I b ad­

I a screw­
j usti ng it:; segmen ts as des('~i bed

PW under 
in d t ail herea fter. In thi:; seriesl ockwi~e. 
of s ing:; the total numher fd, makf. 
current impulses for any code is s in the 
~' evpntee n.These 

wi t h the T he . o. (iOB Select r K y is 
K l , K:!, for use wi t h the . o. 60 P ' elee-

I l-i ! 

. o. SOAP 	 el tor and t h at a ttor when set for the code number ' 
eg ent is 	 used to reduce t he in T ab le II, (p ge 3 ) and with 

t otal num er of i m ulses to 17,the ~ o. ' OBP Selector hen set 
19, 21 or 23 f r the A., B, C a ndfor the ' cod num bers given in 
D con lacts for the 17- te ~o .Table I for the N o. SOBP Selec­


tor. It may be set fOT any of t he 60BP Sel ct.Or. 

code nu mber ' given in Tab le IT TE T REQUT REME TS FOR THE 

or I , by the adjustmen t of its N OS. GOA AND 6 B ELEC­

segments in a man ner simi lar to T R KEY (See F igu re 43­
that e plained in d t il for the 
 Page 82.) 
No. 60 S lector K ey, with the 

In nor mal po itl on t h re shouldexc ption that t h t a l number 
be a clearance of mini mum 0.010 of impll es is i ncreased by 10 for 
inch betwe 	n the end of the inner the 27 tep ode setti ngs of the 

FiYllr e H XI) . aUE Selector K ey C'u~e 
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contact spring (F) and the im­ quately lubricated with No. 3 
pulse wheel (A) and the spring spindle oil or its equivalent once 
should extend minimum 0.015 in every three months. The 
inch in side of the slot towards governor weights should not be 
the center of the wheel. lubricated. 

The preasure of the inner con­ The governor springs for the 
tact spring (F) at the bottom of a No. 60A Selector Key should be 
tooth should be minimum 10 so adjusted that the impulse 
grams and at the top of a tooth wheel will make one revolution 
maximum 110 grams including in not leas than 7 ~ seconds and 
the pressure of the outside con­ not more than 8 seconds. 
tact spring (E) when the key is The governor springs for thein the operated position. No. 60B Selector Key should be 

The contact pressure between so adjusted that the impulse 
the two contact springs (E and F) wheel will make one revolution 
when the inside spring is pressing in not less than 9 seconds and not 
on the top of a tooth should be more than 9 ~ seconds. 
minimum 15 grams. 

Method of SeUing Codes for Nos. These two springs should be so 60A and 60B Selector Keys adjusted that the duration of 
In setting the segments on themake will be 50 per cent and the 

impulse wheel of the key, each duration of break 50 per cent of 
closure of the contacts counts onethe time required for passing over 
and each opening of the contactseach tooth of the wheel. This, of 
counts one. Two styles of seg­course, does not include the time 
ments onewhile the spring is passing over are provided, a flat 
segment which closes the contactsthe large segments. The duration 
while the inner spring passes over of closure of these contacts can be 
it, the other segment with a bent­determined by connecting the 
up part which engages with theterminals KI-K2 in series with a 
insulated piece on the outervoltmeter and across the battery. 
spring, raising this spring suffi­Then the average reading of the 
ciently to keep the contacts openmeter needle, while the contact 
while the outer spring passes over. springs are passing over the small 

teeth of the impUlse wheel, should Each key requires two seg­
be one-half of the steady reading ments to give the three sets of 
of the meter while the contact if! impulses. If the first number in 
held closed by hand or is short­ the code is odd, a flat segment is 
circuited. required, while a segment with 

the bent-up part is required if theThe tension of the main spring 
first number is even. If the last(M) should be such that a force 
number in the code even,of maximum 98 inch-ounces, min­ is a 
flat segment is required, while aimum 60 inch-ounces, will be re­
segment with the bent-up partquired to hold the main shaft at 
is required if the last numberrest at a point approximately 45 
is odd. Thus two like seg­degrees from its normal position. 
ments or one of each kind may

All bearings, worm, pinions, be required to, give the code 
and pinion shafts should be ade- setting. The first segment is set 
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so that the inner contact spring, the c 
in passing over' the first set of tact 
teeth on the impulse wheel, gives two 9 

the number of closures and open­ her iJ 
ings of the contacts represented 

Taby the first number in the code. 
KeyThe other segment is set so that 

the contact springs, in passing tors 
time,over the third set of teeth on the 
flatimpulse wheel, give the number 

of closures and openings of the cen~ 
cent€4contacts as represented by the gives;last number in the code. Since 
22 rethe total number of impulses for 

any three code combination is TH 
always the same in the same set in 
table, it follows that if the first total! 
and the last numbers are correctly for t; 
set the middle one will be auto­ and 
matically determined. sendl 

For example, to set the No. 60A 
Nos.,Selector Key for selecting station 

8-5-4, begin at the first tooth and 
count 8 (first number in code) in TIl 
a clockwise direction, counting Figw
one for each tooth and one for key 
each space, in this case 4 teeth also 
and 4 spaces. As the last count ing .' was a space, set the segment with any, 
the bent-up part so as to keep the TabE 
contact in the same position while setf,. 
passing over the segment., as on thel! 
the last count. This segment is COVel 
set approximately flush with the thea 
edge of the tooth, so that the the II 
outside contact spring will be off autol 
this segment before the inner con­ ting 
tact spring strikes the next tooth. bers.. 

To set the other segment, be­ TE 
gin at the ringing position and is us; 
count 4 (last number in code) Sele(4 
in a counter-clockwise direction, for f! 

counting one for each space and in th: 
one for each tooth, in this case nectl 
two spaces and two teeth. As tors.. 
the last count was on a tooth, set 60BI 
the edge of a flat segment on the toth: 
center of this tooth. The num­ pona 
ber of closures and openings of tion 
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Ithe iro­ quately lubricated with No. 3 
Ie.pring spindle oil or its equivalent once 
In 0.015 in every three months. The 
,towards governor weights should not be 

lUbricated. 

iDer con­ The governor springs for the 
!tom of a No. 60A Selector Key should be 
Dum 10 so adjusted that the impulse 
,a tooth wheel will make one revolution 
Ilcluding in not less than 7 Y2 seconds and 
dde con­ not more than 8 seconds. 
~ key is The governor springs for the 

No. 60B Selector Key should be 
between so adjusted that the impulse 
t and F) wheel will make one revolution 
pressing in not less than 9 seconds and not 
~dbe more than 972 seconds. 
~,:-

Method of Setting Codes for Nos. 
60A and 60B Selector Keys 

In setting the segments on the 
impulse wheel of the key, each 
closure of the contacts counts one 
and each opening of the contacts' 
counts one. Two styles of seg­
ments are provided, one a flatag over 
segment whklh closes the contacts!uration 
while the inner spring passes over 'ean be 
it, the other segment with a bent­Dg the 
up part which engages with the~with a 
insulated piece on the outer~attery. 
spring, raising this spring suffi­t of the 
ciently to keep the contacts opencontact 
while the outer spring passes over. Ie small 

,should Each key requires two seg­
reading ments to give the three sets of 
atact is impulses. If the first number in 
I short- the code is odd, a flat segment is 

required, while a segment with 
the bent-up part is required if the,spring 
first number is even. If the lasta force 
number in the code is even, aIB, min­

. be re- flat segment is required, while a 
segment with the bent - up parthaft at 
is required if the last numbertely 45 
is odd. Thus twn like seg­)Sition. 
ments or one of each kind may

,inions, be required to give the code 
Ie ade- setting. The first segment is set 
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so that the inner contact spring, the contact while the inner con­
in passing over the first set of tact spring 'passes between the 
teeth on the impulse wheel, gives two segments, is the middle num­
the number of closures and open­ ber in the code (5 in this case). 
ings of the contacts represented 

To set the No. 60A Selector by the first number in the code. 
Key so that all No. 60AP Selec­The other segment is set so that 
tors will be advanced to theirthe contact springs, in passing 
time receiving position, place aover the third set of teeth on the 
flat segment bridging from theimpulse wheel, give the number 
center of the first tooth to theof closures and openings of the 
center of the fourth tooth. Thiscontacts as represented by the 
gives, after the first long impulse, last number in the code. Since 
22 regular impUlses in succession. the total number of impulses for 

any three code combination is The No. 60B Selector Key is 
always the same in the same set in a similar manner except the 
table, it follows that if the first total number of impulses is 27 
and the last numbers are correctly for the station codes (Table II) 
set the middle one will be auto­ and 32 total impulses for time 
matically determined. sending: 

For example, to set the No~ 60A 
Nos. 61A AND 61B SELECTORSelector Key for selecting station 

8-5-4, begin at the first tooth and KEYS 

count 8 (first number in code) in The No. 61A Selector Key (see 
a clockwise direction, counting Figure 9) is for use as a master 
one for each tooth and one for key at test and switchboards; 
each space, in this case 4 teeth also at way stations on intercall­
and 4 spaces. As the last count ing circuits. It may be set for 
was a space, set the segment with any of the code numbers given in 
the bent-up part so as to keep the Table I, page 33, for all selectors 
contact in the same position while set for the 17-step code by moving 
passing over the segment., as on the levers, extending through the 
the last count. This segment is cover, to the code desired. As in 
set approximately flush with the the case of the No. 60 Type Keys, 
edge of the tooth, so that the the middle number of the code is 
outside contact spring will be off automatically determined by set­
this segment before the inner con­ ting the first and the third num­
tact spring strikes the next tooth. bers. 

To set the other segment, be­ The first lever on the left side 
gin at the ringing position and is used only with the No. 60BP 
count 4 (last number in code) Selector and normally is placed 
in a counter-clockwise direction, for station A and should be left 
counting one for each space and in this position when med in con­
one for each tooth, in this case nection with the No. 60AP Selec­
two spaces and two teeth. As tors. When used with the No. 
the last count was on a tooth, set 60BP Selectors it should be moved 
the edge of a flat segment on the to the B, C and D position, corres­
center of this tooth. The num­ ponding with the code of the sta­
ber of closures and openings of tion desired. 

[ 17 1 



wound sufficiently so that it will twe(l 
reliably drive the main shaft one whe! 
revolution when the operating saml 
lever (AA) is operated to its mat; 
extreme forward position and puIS! 

tiornreleased. 
T.The pawl spring (Q) should 

sho11exert sufficient pressure on the 
held:pawl (P) to insure that the pawl 
to ttwill relil'.bly engage the ratchet 

wheel (R) at all times. not 
incH 

When the operating lever (AA) (J) j, 

is operated to its extreme forward of tt 
position the pin in the segment 

VIgear, attached to (AA) should 
low!disengage the latch approximately 
maU!is inch from the notch in the 
rup)governor gear (D) so that on 

releasing the operating lever, the corn 
pre!main shaft is free to be driven one 
sprcomplete revolution. At the end 
the!of one revolution the latch should 


drop in the notch in the governor 
 'I 
gear and stop the shaft and asso­ in ii
ciated apparatus. aga; 

preThe locking spring (I) in its 
IDe!normal position should press 
anc!against the teeth of the impulse 
Spr!wheel (R) with a minimum pres­

sure of 150 grams, and should be low 
adjusted lengthwise so as to posi­ to 
tion the impulse wheel (R) and SPI] 

the ratchet wheel (R) so that the 
pawl (P) on leaving the fixed seg­
ment (AD) should engage the COIl 

ed.
ratchet wheel at approximately whthe center of a tooth, with a mini­ dill 
mum pressure of 10 grams. 501 
NOTE--1n the normal position tht 

of the locking spring the rell 

crimps of the spring tOt· 
should lie between two co. 
teeth. tw 

slu 
The upper contact spring (J) 

should be adjusted lengthwise so 
that the bearing spring (J) should edI 
engage evenly in the space be- SOl 
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TG make a call, the second lever 
is placed opposite the first num­
ber of the code of the selector 
desired. The third lever is placed 
opposite the last number of the 
code of the selector desired. The 
right hand lever is then moved 
down to the bottom of its slot and 
released. The key then operates 
to give the same sequence of im­
pulses as the N o. 60A Selector Key 
set for the same code. 

The No. 61A Selector Key may 
be set to call all stations on the 
line equipped with No. 60AP 
Selectors (17-step) and all sta­
tions connected to the A contact 
of the No. 60BP Selectors (17­
step) by setting the second and 
third levers each on zero. The 
key then sends out 17 consecutive 
impulses to step all selectors to 
the first ringing contact. 

~hree terminals on the bottom, 
deSIgnated Kl, K2 and K3, con­
nect to the corresponding termi­
nals in the No. 60B Selector 
Apparatus Case (Figure 1). The 
contact springs connecting to Kl 
and K2 terminal should be ad­
justed to be closed 50 per cent of 
the time as the key is operated. 
This may be determined by the 
method explained under the No. 
60 Type Selector Key (page 14). 

The No. 61B Selector Key is 
similar to the No. 61A Selector 
Key except it is arranged for the 
code numbers given in Table II 
(page 34) for selectors set for the 
27-step code. 

TEST REQUIREMENTS FOR Nos. 
61A AND 61B SELECTOR KEYS 
(See Figure 44-Page 84) 

The main spring (S) should be 

Figure 9-No. 61A Selector Key 
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:~'hree terminals on the bottom, 
desIgnated KI, K2 and K3, con­
nect ~o the corresponding termi­
nals In the No. 60B Selector 
Apparatus ~ase (Figure 1). The 
contact sprIngs connecting to KI 
~nd K2 terminal should be ad­
Juste? to be closed 50 per cent of 
the. tIme as the key is operated. 
ThIS may be determined by the 
method explained under the No 
60 Type Selector Key (page 14): 

. ~he No. 61B Selector Key is 
sImIlar to the No. 61A Selector 
Key except it is arranged for the 
code numbers given in Table II 
(page 34) for selectors set for the 
27-step code. . 

TEST REQUIREMENTS FOR Nos. 
61A A~D 61B SELECTOR KEYS 

(See Figure 44-Page 84) 
The main spring (S) should be 

wound sufficiently so that it will 
reliably drive the main shaft one 
revolution when the operating 
lever (AA) is operated to its 
extreme forward position and 
released. 

The pawl spring (Q) should 
exert sufficient pressure on the 
pawl (P) to insure that the pawl 
will reIiI'.bly engage the ratchet 
wheel (R) at all times. 

When the operating lever (AA) 
is operated to its extreme forward 
position the pin in the segment 
gear, attached to (AA) should 
disengage the latch approximately
!16 inch from the notch in the 
governor gear (U) so that on 
releasing the operating lever, the 
main shaft is free to be driven one 
complete revolution. At the end 
of one revolution the latch should 
drop in the notch in the governor 
gear and stop the shaft and asso­
ciated apparatus. 

The locking spring (I.) in its 
normal position should press 
against the teeth of the impulse 
wheel (R) with a minimum pres­
sure of 150 grams, and should be 
adjusted lengthwise so as to posi­
tion the impulse wheel (R) and 
the ratchet wheel (R) so that the 
pawl (P) on leaving the fixed seg­
ment (AD) should engage the 
ratchet wheel at approximately 
the center of a tooth, with a mini­
mum pressure of 10 grams. 

NOTE-In the normal position 
of the locking spring the 
crimps of the spring 
should lie between two 
teeth. 

The upper contact spring (J) 
should be adjusted lengthwise so 
that the bearing spring (J) should 
engage evenly in the space be­

tween the teeth of the impulse 
wheel (R) and press against the 
same with a pressure of approxi­
mately 10 grams when the im­
pulse wheel is in its normal posi­
tion. 

The lower contact spring (L) 
should in its normal position, be 
held down by the stud connected 
to the main shaft so that it does 
not make contact by at least ~ 
inch with the middle (K) or upper 
(J) contact springs in any position 
of the impulse wheel (R). 

While the key is operating, the 
lower contact spring (L) should 
make a positive and non-inter­
rupted contact with the middle 
contact spring (K) and should 
press against the end of the stop 
spring, except when depressed by 
the upper contact spring (J). 

The middle contact spring (K) 
in its normal position should press 
against the stop spring, with a 
pressure of approximately 5 grams 
measured at the end of the spring, 
and while the key is operating this 
spring should be raised by the 
lower contact spring (L) so as not 
to touch the outer end of the stop 
spring. 

The upper (J) and lower (L) 
contact springs should be adjust'" 
ed to make contact as the impulse 
wheel (R) revolves so that the 
duration of the make should be 
50 per cent and the duration of 
the break 50 per cent of the time 
required for passing over each 
tooth of the impllise wheel. The 
contact pressure between these 
two springs when in contact 
should not be less than 15 grams. 

The pawl (P) should be locat­
ed, when in its normal position, 
so that its. arm will rest on the-No. 61A Selector Key 
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fixed segment (AD) approximate­ opposite the figures will be ap­

ly midway between the upper proximately at the center of each 

edge of the notch (for releasing lever arm respectively. 

impulse) and the upper edge of 


The moveable segments (A),the fixed segment. 
(B) and (R) should be adjusted 

The three position springs (Ae) so that the arm of the driving 
should press against the tooth pawl (P) will pass over them 
part of their respective movable without advancing the segments 
segments, with a minimum pres­ from their set positions. 
sure of 200 grams. 

There should be a clearance of 
The position springs (Ae) approximately 0.050inch between 

should be adjusted so that the the tip of the pawl (P) and the 
movable segments (A), (B) and teeth of the ratchet wheel (R) 
(R), when set according to the when the pawl arm rides over the 
numbers on the cover, will con­ fixed segment (AD). 

trol the impulse wheel (R) in such 
 The interlock arm (e) should 
a manner that the opening and be adjusted on the middle mov­the closing of the main contact a ble segment (B) to engag~ thesprings (J) and (L) should corre­ handle part of the right-handspond to the code setting. movable segment (R) in such a 

manner that it will be impossibleThe movable segments, (A), 
to set the two segments so that(B) and (R) should be adjusted 

so that when the arm of the driv­ the sum of the two numbers set 
ing pawl (P) passes over them, will be greater than 17 for the 

No. 61-A Selector Key, and 27the pawl will be disengaged from 

the ratchet wheel (R) and will not for the No. 61B Selector Key. 

move the ratchet wheel ahead a 	 In attempting to set the movable 

segments to a number greaterpartial step in coming up on the 
than 17 or 27, either segmentsegments. As the pawl leaves the 
should move the other segmentmovable segments, it should en­

gage approximately the middle correspondingly, the interlock 
of the sixth succeeding tooth in arm should also be adjusted so 

as to allow the driving pawl tosuch a manner that the impulse 
wheel will be advanced only in 	 pass under with not less than W2 

inch clearance and to clear thefull steps, that is, from a notch to 
under part of the cover by nota tooth, or vice versa, or a multi­
less than W2 inch.ple of that distance. 

As the arm in the pawl (P) The No. 61A Selector Key 
passes over the notch in the fixed should be adjusted to make one 
segment (AD) the impulse wheel complete operation in 7 Y2 to 8 
(R) should advance one step and 	 seconds. The speed is changed 
open the main contacts (J) and by bending the governor springs, 
(L.) This is called the releasing at the right end, in to increase and 
impulse and is not counted in out to decrease the speed. The
the code. No. 61B Selector Key should be 

Each code plate on the cover adjusted to make one complete 
should be so located that the lines operation in 9 to 9 Y2 seconds. 
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Nos. 62A AND 62B SELECTOR keys 
KEYS each 

EaLNos. 63A AND 63B SELECTOR 
distrii 
chroIl 

KEYS 
These selector keys are master carry7

calling keys arranged to operate a COl 
any or all selectors on a line to smalll
their ringing positions by pushil'g the fi:
one locking key in each of two tion
groups of keys. the 11.4 

The Nos. 62A (Figure 10) and the Sl 

62B Selector Keys are arranged A lall 
for desk or table mounting, and panel 
the main apparatus unit is ar­ is OJ)!' 

ranged so that it can be re­ 1H
moved from its base by means requii
of a jack connection (see Figure Tele«
45, page 86). The overall dimen­ selecl
sions are approximately 12 Y2 diree
inches high, 10:xt' inches wide, 
6 Y2 inches deep. The metal frame 

base 
Sele~

and cover are finished in black. 335H 
63A,The Nos. 63A and 63B (Figure 

11) Selector Keys are arranged the :: 
KeyS!for mounting in the face equip­

ment of a No. 604 PBX Switch­ must! 
is US!board between the stiles (10:xt' inch 

face mounting) and are arranged to 2," 
so that they may be removed specii 

for t; from the face equipment of the 

switchboard either from the front 
 boar' 

arranor rear. The metal ·frame and 

cover are finished in aluminum. 
 voltl£ 

of tillThe overall dimensions of the 
24-wkeys are approximately 10% 

inches high, 9 % inches wide, 6:xt' marY 
inches deep. the' 

mov( 
The Nos. 62A and 63A Selector 

TIlKeys provide means for calling 
1 anIall selectors in the 17-step selector 
necticode as given in Table I. These 
Seleckeys have two groups of 14 keys Sele(1each and one group of 7 keys. 
keys! 

The Nos. 62B and 63B Selector Nos.. 
Keys provide means for calling Key! 
all selectors in the 27-step selector mult 
code as given in Table II. These like' 
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I 
mmate­ opposite the figures will be ap­

upper proximately at the center of each 
~leasing lever arm respectively. 
edge of 

The moveable segments (A), 
(B) and (R) should be adjusted 

18 (AC) so that the arm of the driving 
t tooth pawl (P) will pass over them 
!lovable without advancing the segments 
m pres- from their set positions. 

There should be a clearance of 
(AC) approximately 0.050 inch between 

lat the the tip of the pawl (P) and the 
B) and teeth of the ratchet wheel (R) 
to the when the pawl arm rides over the 

ill con­ fixed segment (AD). 
in such The interlock arm (C) should ng and be adjusted on the middle mov­
~ntact able segment (B) to engage the[ cone-

handle part of the right-hand 
movable segment (R) in such a 

I, (A), manner that it will be impossible 
ljusted to set the two segments so that 
,e driv- the sum of the two numbers set 
them, will be greater than 17 for the 

d from No. 61-A Selector Key, and 27 
rill not for the No., 61B Selector Key. 
~ead a In attempting to set the movable 
on the segments to a number greater 
res the than 17 or 27, either segment 
tId en­ should move the other segment 
middle correspondingly, the interlock 
oth in arm should also be adjusted so 
npulse a9 to allow the driving pawl to 
nly in pass under with not less than ~ 
!tch to inch clearance and to clear the 
'multi- under part of the cover by not 

less than ~2 inch. 

The No. 61A Selector Key"I (P) 
~ fixed should be adjusted to make one 
wheel complete operation in 7 ~ to 8 

!p and seconds. The speed is changed 
r) and by bending the governor springs, 
easing at the right end, in to increase anded in out to decrease the speed. The 

No. 61B Selector Key should be 
Cover adjusted to make one complete 
elines operation in 9 to 9~ seconds. 
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Nos. 62A AND 62B SELECTOR keys have two groups of 21 keys 
KEYS each and one group of 7 keys. 

Nos. 63A AND 63B SELECTOR Each selector key also has a 
KEYS distributor panel with a Tele­

chron motor driving a brush arm,These selector keys are master carrying a brush which wipes over calling keys arranged to operate a commutator consisting of 70 any or all selectors on a line to small segments (Figure 45). Ontheir ringing positions by pushil'g the front of this panel a designa­one locking key in each of two tion card is provided for listing groups of keys. the keys to be operated to make 
The Nos. 62A (Figure 10) and the selector call for each station. 

62B Selector Keys are arranged A lamp is also mounted on this 
for desk or table mounting. and panel to indicate when the key 
the main apparatus unit is ar­ is operated. 
ranged so that it .can be re­ 110-120 volts, 50-60 cycles is 
moved from its base by means required for the operation of the
of a jack connection (see Figure Telechron motor used in these
45, page 86). The overall dimen­ selector keys and is connected
sions are approximately 12 ~ directly to the terminals in the
inches high. 107.4' inches wide, base of the Nos. 62A and 62B
6~ inches deep ..The metal frame Selector Keys, or through a No. 
and cover are finished in black. 335B Transformer for the Nos. 

The Nos. 63A and 63B (Figure 63A and 63B Selector Keys. For 
11) Selector Keys are arranged the Nos. 63A and 63B Selector 
for mounting in the face equip­ Keys, the No. 335B Transformer 
ment of a No. 604 PBX Switch­ must be ordered separately and 
board between the stiles (107.4' inch is used to step down the voltage 
face mounting) and are arranged to 24 volts so as not to require 
so that they may be removed special insulation in the wiring 
from the face equipment of the for the keys in the PBX switch­
switchboard either from the front board. The selector keys are 
or rear. The metal ,frame and arranged to use either 12 or 24 
cover are finished in aluminum. volts D.C. for the local operation 
The overall dimensions of the of the relays and lamp. When a 
keys are approximately 10% 24-volt battery is used, the strap 
inches high. 9% inches wide. 67.4' marked "X" (Figure 2) shunting 
inches deep. the 45-ohm resistor must be re­

moved. 
The Nos. 62A and 63A Selector 

The schematic circuits (Figures Keys provide means for calling 
1 and 2) show the method ofcon­all selectors in the 17-step selector 
necting the Nos. 62 and 63 Typecode as given in Table I. These 
Selector Keys with the No. 60B keys have two groups of 14 keys 
Selector Apparatus Case. Theseeach and one group of 7 keys. 
keys are interchangeable with the 

The Nos. 62B and 63B Selector Nos. 60 and 61 Type Selector 
Keys provide means for calling Keys and may be connected in 
all selectors in the 27-step selector multiple with them by connecting 
code as given in Table II. These like terminals together. 

[ 21] 



FigzU"f 10 -1 fa. 62A Selector Ke !! 

[22 J 

The principle of operation is 
t he same for each of t ese selector 
keys for ei ther t he 7- or 27-step 
selector code. I n the description 
of operation fonowing, t he num­
bers referr ing to the 27-step code 
are put in parenthesis following 
t he numbers for the 17-step code. 

The purpose of the push button 
keys is to set up t he connections 
t o the segments on t he commuta­
tor so that a the brush revolves, 
the No. 26A Relay in the No. 60B 
Selector Apparatus Case ill be 
opera ed so as to tra sroit to the 
line the correct sequence of im­
pulses for operating the selector 
corresponding to t he number 
called. T he push utton keys 
in the first group (red ) correspond 
t o the fi rst number in the selector 
code and the keys in the second 
group (white) correspond to t he 
third or last number in the selec­
tor ode. To make a call, it will 
be necessary t o operate one key 
in each of the first two groups. 
On the operation of the key in the 
second group a common cont act 
8' (Figure 2) on the key unit is 
made momentarily and completes 
the circuit for the No. R-I027 
Relay, and this relay on operat ing 
locks itself in. T he N o. R-1027 
Relay completes connect ions for 
t he No. 2F Lamp, N o. 221.JB 
Relay and the T elechron motor. 
Then as the hru h passes over the 
segments, the N o. 26A R elay is 
operated to give the sequence of 
im ulses required. 

It will be noted that with 110 

keys operated in the first t wo 
groups, a lterna e segments from 
o to 28 (38) are connected to t he 
K-2 terminal leading to the No. 
26A Relay. 1n order to make a 
call, for example 8-5-4 (8-15-4), 
key 8 (red ) should be operated in 
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The principle of operation is 
the same for each of these selector 
keys for either the 17- or 27-step 
selector code. In the description 
of operation following, the num­
bers referring to the 27-step code' 
are put in parenthesis following 
the numbers for the 17 -step code. 

The purpose of the push button 
keys is to set up the connections 
to the segments on the commuta­
tor so that as the brush revolves, 
the No. 26A Relay in the No. 60B 
Selector Apparatus Case will be 
operated so as to transmit to the 
line the correct sequence of im­
pulses for operating the selector 
corresponding to the number 
called. The push button keys 
in the first group (red) correspond 
to the first number in the selector 
code and the keys in the second 
group (white) correspond to the 
third or last number in the selec­
tor code. To make a call, it will 
be necessary to operate one key 
in each of the first two groups. 
On the operation of the key in the 
second group a common contact 
S' (Figure 2) on the key unit is 
made momentarily and completes 
the circuit for the No. R-1027 
Relay, and this relay on operating 
locks itself in. The No. R-1027 
Relay completes connections for 
the No. 2F Lamp, No. 221JB 
Relay and the Telechron motor. 
Then as the brush passes over the 
segments, the No. 26A Relay is 
operated to give the sequence of 
impulses required. 

It will be noted that with no 
keys operated in the first two 
groups, alternate segments from 
o to 28 (88) are connected to the 
K-2 terminal leading to the N:o. 
26A Relay. In order to make a 
call, for example 8-5-4 (8-15-4), 
key 8 (red) should be operated in 

the first group and key 4 (white) 
in the second group, assuming 
that key A in the third group was 
already operated. Then as the 
brush revolves, the No. 26A Relay 
will be operated alternately so as 
to send eight impulses as the 
brush passes the segments from 
o to 7 and will then remain not 
operated from segments 7 to 13, 
thus allowing the selectors to 
release or to be held by a code 
pin in the code wheel. Then, 88 

the brJ1Sh passes over segments 
14 to 18 (14-28) the No. 26A 
Relay will be operated alternately 
so as to send five (15) impulsell 
and be held in an operated posi­
tion as the brush passes over sec­
ments 18 to 24 (28-84) agaia 
allowing the selectors to rele... 
or to be held by a code pin in the _ 
code wheel. Then as the brush 
pasises over segments 25 to 28 
(35-38) the No. 26A Relay will 
be operated alternately so as to 
send four impulses and advance 
the selector to its ringing position. 
The bell will ring until the brush 
leaves segment 48 (54) when the 
No. 26A Relay will be released 
and send out the restoring im­
pulse. Then as the brush passes 
over segment 59 (62), the No. 
R-332 Relay is operated, _ which 
in turn releases the No. R-1027 
Relay to stop the motor, to put 
out the lamp, and -to release the 
No. 22IJB Relay. The lamp 
indicates that the key is operat­
ing and another call should not 
be made while the lamp is lighted. 

All selectors may be advanced 
to their time receiving position 
by operating key 1 (red) in the 
first group and key 1 (white) in 
the second group to transmit 22 
(32) consecutive impulses. All 
selectors may be operated for a 
master call by operating key 0 

,­

lO-No. 62A Selector Key 
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Figure ll --No. 63B S elector K ey 
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(red ) in the fi rst group and key 0 su 
(white) in the second group to bE 
transmit 17 (27) consecutive im­
pulses. The selectors may also 
be operated in various groups by 
operating corresponding keys in 
the first and second groups. 

To ca ll a No. 60BP elector, 
the A, B, C or K ey (bla k) in 
the third g roup should also be 
operated, depending u pon which 
of the four con tac of the selector 
it is to be operated to. 

Of the three black non-locking 
keys in the thir group , the R 
key is fo r operating the reversing s 
(N o. 26A) Relay, the L key for 
operating the line (No. 221JB) 
R elay and the S key for making a 
repeat call without changing the 
keys in the first and second 
groups. Also, if the operator 
desires to continue the time of 
the ringing of the bell at a station 
it can be done by holding the L 

gEand R keys operated when the 
answer back is first heard in the 
recei ver. To stop the answer t 
back, release the R key slightly g
before the L key. If after a call e 
is started and it is witihed to break 
it up, it may be done by operating m 
key R whic h wi ll hold the No. 26A 
Relay operated and prevent the 

aimpulses from being transitted to 
the line. n 

t 
In each case t e last keys oper­ b 

ated will show t he last call made. tn 

TEST REQUIREMENTS FOR THE 6
Nos. 62 AND 63 TYPE SELEC­ t 
TOR KEYS- (See Figure 45­
Page 86) 

In order to ins ure the correct 
tension of the contact spring (G) 
against the segments , the inside 
edges of the open en s of the con­
tact spring should be set to mea­
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I-No. 63B Selector Key 
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(red) in the first ,group and key 0 
(white) in the second group to 
transmit 17 (27) consecutive im­
pulses. The selectors may also 
be operated in various groups by 
operating corresponding keys in 
the first and second groups. 

To call a No. 60BP Selector, 
the A, B, C or D Key (black) in 
the third group should also be 
operated, depending upon which 
of the four contacts of the selector 
it is to be operated to. 

Of the three black non-locking 
keys in the third group, the R 
key is for operating the reversing 
(No. 26A) Relay, the L key for 
operating the line (No. 22IJB) 
Relay and the S key for making a 
repeat call without changing the 
keys in the first and second 
groups. Also, if the operator 
desires to continue the time of 
the ringing of the bell at a station 
it can be done by holding the L 
and Rkeys operated when the 
answer back is first heard in the 
receiver. To st.op the answer 
back, release the~ key slightly 
before the L key. If after a call 
is started and it is wished to break 
it up, it may be done by operating 
key R which will hold the No. 26A 
Relay operated and prevent the 
impulses from being transitted to 
the line. 

In each case the last keys oper­
ated will show the last call made. 

TEST REQUIREMENTS FOR THE 
Nos. 62 AND 63 TYPE SELEC­
TOR KEys-(See Figure 45­
Page 86) 

In order to insure the correct 
tension of the contact spring (G) 
against the segments, the inside 
edges of the open ends of the con­
tact spring should be set to mea­

sure Us inch before being assem­
bled to the contact arm (F). 

The terminal plate (B) and con­
tact spring (G) should be adjusted 
so that the end of the contact 
spring will make positive contact 
in a radial line with the center 
portion of the overlapping ends 
of the segments. In no case 
should either edge of the contact 
spring be less than 0.015 inch 
from the ends of the segments. 
The terminal plate and contact 
spring mounting screws should 
be loosened sufficiently to shift 
the terminal plate and contact 
spring to make this adjustment. 

The gear (I) and pinion (L) 
should be lined up to run freely. 
To reset gear and pinion, release 
the motor mounting screws and 
move the motor with its aBBoci­
ated pinion to obtain sufficient 
clearance between the teeth of 
the pinion and the teeth of the 
gear. 

The bearing of the gear (I) and 
the surfaces of the teeth of both 
gear and pinion should be lubri­
cated with No.3 Spindle Oil or 
it equivalent at least once in three 
months. 

The segments should be cleaned 
approximately every three 
months by means of a small let­
tering brush saturated with car­
bon tetrachloride to dissolve all 
traces of foreign matter. 

With 110 volts ± 10 volts A.C. 
60 cycles connected directly to 
the Bl and B2 terminals for the 
Nos. 62A and B Selector Keys 
and with 110 volts ±10 volts A.C. 
60 cycles connected through a 
No. 335B Transformer for the 
Nos. 63A and B Selector Keys, 
and with the motor operating con­
tinuously by holding the No. 
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R-1027 Relay (Q) operated, the 
brush of each selector key shall 
make one complete revolution in 
10 ± U seconds. 

The Nos. 542 and 543 Type 
Keys (X and Y) used on the Nos. 
62 and 63 Type Selector Keys 
are made up of two and three 
key units respectively mounted 
on a faceplate. Each key unit 
contains a key slide. The slides 
are interlocked by a pin so that 
upon pressing any key to the lock 
position it shall release the plung­
er of any previously locked key 
in either key unit. Should a key 
previously depressed fail to re­
lease upon pressing a second key 
in that particular group, the fol­
lowing procedure should be taken. 
Remove the No. 542 or No. 543 
Type Key giving the trouble from 
the selector key frame and loosen 
the hexagon nuts which mount 
the individual key units to the 
faceplate. Adjust the key units 
so that all the plunger rods are 
free in their respective clearance 
holes in the faceplate, taking care 
to keep the rows of keys in as 
nearly a parallel plane as possible 
so that the pin which interlo~ks 
the slides will not bind when the 
hexagon nuts are tightened. 

Care should be taken when 
adjusting the key units to insure 
that the common contact Sl at 
the end of the Nos. 542B and 
543B Keys (Y) will have a clear­
ance of not less than 0.012 inch, 
or more than 0.025 inch between 
the contact springs when in the 
unoperated position. 

The resistance of the No. 
R-1027 Relay (Q) is 95 ohms and 
it should receive from 0.080 to 
0.120· ampere of current when 
operating under normal condi­

tions. For test purposes the relay 
should operate on a current of 
0.040 ampere after the following 
adjustments are made: The arm­
ature travel should be 0.015 inch. 
The contact springs should have 
a tension of minimum 20 grams 
against their respective stops 
when in the unoperated position. 

The resistance of the No. R-332 
Relay (R) is 375 ohm~ and it 
should receive from 0.021 to 0.032 
ampere current when operating 
under normal conditions. For 
testing purposes the relay should 
operate on a current of 0.015 
ampere after the following adjust­
ments are made: The armature 
travel should be 0.015 inch. The 
contact springs should have a 
tension of minimum 20 grams 
against their respective stops 
when in the unoperated position. 

WAY STATION SELECTOR 
EQUIPMENT 

No. 	160C AND No. 160R SELEC­
TOR SETS 

The No. 160C Selector Set 
replaces the No. 160AC and the 
No. 160BC Selector Sets, and the 
No. 160R Selector Set replaces 
the No. 160AR and No. 160BR 
Selector Sets formerly furnished. 
The No. 160C Selector Set is for 
use on standard circuits where 
condensers are required in series 
with the No. 60AP or No. 60BP 
Selectors. The No. 160R Selec­
tor Set is for use in a repeating 
coil circuit where no condenser 
is required in series with the 
selector, and is the same as the 
No. 160C Selector Set except 
.that the No. 138B Condenser is 
omitted. 

The selector sets equipped with 
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a selector contain all the receiv­ FigUl 
ing appar~tus at the way station tor :: 

No. I(see Figure 12) except the tele­
phone set. They are ~etal cB:bi- in FE 
nets approximately 13 mche.s hIgh a N« 
by 7 inches wide by 5~ mches nectii 

tor Edeep, arranged for wall mounting. 
the II

The sets al'e arranged to· hold 
tedthe 	selector and are completely 
condlwired and provided with termi­
Thenals for connecting the line and 
Selealocal battery wires as shown in 

Figure 1 f-No. 160C Selector Set i~ 
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care 

when 
to insure 

SI at 
2B and 
a clear-

12 inch, 
between 

tion . For test purposes the relay 
should operate on a current of 
0.040 ampere after t he following 
adjustments ar made: The arm­
ature t ravel should be 0.015 inch. 
The contact springs should have 
a tension of minimum 20 grams 
against their respective stops 
when in the unoperated position. 

The resistance of the No. R-332 
Relay (R ) is 375 ohm., and it 
should receive from 0.021 to 0.032 
ampere current when operating 
under normal conditions. For 
testing purposes the relay should 
operate on a current of 0.015 
ampere after the following adj ust­
ments are made: The armature 
travel should be 0.015 inch. The 
contact springs should have a 
tension of minimum 20 grams 
against their respective stops 
when in the unoperated position. 

WAY STATION SELECTOR 
EQUIPMENT 

No. 	160C AND No. 160R SELEC­
TOR SETS 

The No. 160C Selector Set 
replaces the No. 160AC and the 
No. 160BC Selector Sets, and the 
No. 160R Selector Set replaces 
the No. 160AR and No. 160BR 
Selector Sets formerly furnished. 
The No. 160C Selector Set is for 
use on standard circuits where 
condensers are required in series 
wi t h the No. 60AP or No. 60BP 
Selectors. The N o. 160R Selec­
tor Set is for use in a repeating 

en in the coil 	 circuit where no condenser 
is required in series with the 
selector, and is j he same as t he 

the No. No. 160C Selector Set except
ohms and lhat the '0. 138B Condenser is
0.080 to omitted. 
t when 

condi- The selector sets equipped with 
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a selector, contain all the receiv­
ing apparat us at the \ ay st ati n 
(see Figure 12) except the t le­
phone set. T hey are metal cabi­
nets pproximately 13 inches high 
by 7 inches wide by 5Yz inches 
deep, arranged f r wall mounting. 

The sets are arranged to hold 
the sel ctor and are completely 
wired and pro ided with termi­
nals for connecting the line and 
local battery wires as shown in 

Figure 13 for th No. 160C elec­
t or Set when quip ped with a 
N o. 60AP Sele tor and as shown 
in Figure 14 \V en e uip p d with 
a No. 60BP Selector. T he con­
nections f r t he No. 160R Selec­
tor Set are th ame except that 
the No. 138B Condenser is omit­
ted a nd the two wires to this 
condenser are onnected together. 
The No. 160C and No. 160R 
Selector Sets do not in lude the 

F ilj lU(' 12 - , TO. 160C S elector Set includillg :Vo. 6UA. ? Selector 
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NO.flOC' 
RINGEA' 

L2 

...--------­

Figure IS-Schematic Circuit of Ihe No. 160C'Selector Set 

Equipped with a No. 60AP Selector 
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L2----<jC-=--=---------­

_ 

Figure 14-Schematic Circuit of till 
Equipped with a No. 6(1 

Test Requirements jor the thatt 
Np. 60CG Ringer strilt 

ceptt
(See Figur~ 47-Page 90) mat 

colT.'The left-hand contact spring 
shaD(J) should press against the rub­

ber separator (L) on the contact T. 
terminal (M) with sufficient force riDII 
to hold the right-hand contact airll 
spring (K) back positively so that the 
the answer-back contact is opened is ia 
approximately ~ inch. To ac­ the 
complish this the left-hand spring sepa 
(J) is adjusted to press against coot 
the contact on the contact arm the 
(E) on the armature with a force Tiof approximately 20 grams, and 80ithe right-hand spring is adjusted give
to press against the contact on fron
the other side of the contact arm or t 
on the armature with a force of ser"ll
approximately 12 grams. for 1 

The gongs (S) are so adjusted t~ 
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No. 60AP or No. 60BP Selector 
as part of the equipment; the 
selector desired must be ordered 
separately. 

ThefoUowing is a short des­
cription of the apparatus in the 
No. 160C and No. 160R Selector 
Sets: 

No. 60CG Ringer 
The function of the ringer is to 

signal the way station operator 
and also to give the time signals. 
This ringer is a vibrating, direct 
current ringer, operating from the 
transmitter battery, and is pro­
vided with contact springs for 
opening its own circuit intermit­
tently. 

When a selector is operated to 
its ringing position, a local circuit 
through the local battery and the 
bell is completed and the bell 

L2 

w z 
::::i 
o.­

L2 

NO. 1388 
CONOENSER

1.2!>MF 

should ring for approximately 2 
seconds, until the selector is re­
released from the ringing position. 
The bell circuit may be tested by 
making a connection between ter­
minals 1 and 2 on the selector. 

While the bell is ringing, an 
answer-back or tone should be 
heard in the telephone receiver. 
This answer-back circuit is from 
the Llline terminal; through the 
No. 141H Condenser to terminal 
3 (Flgure 13) or 6 (Flgure 14), 
the holding spring, the code pin 
and code wheel to terminal of 
the selector when in the ringing 
position; through the local bat­
tery; through the intermittent 
contact on the ringer made be­
tween the right-hand contact 
spring and the contact on the 
center stop-piece; and through 
the No. 141H Condenser to 
Line 2. 

r 
LI 



should ring for approximately 2 
seconds, until the selector is re­
released from the ringing position. 
The bell circuit may be tested by, 
making a connection between ter­!hart des­
minals I and 2 on the selector.[us in the 

~ Selector While the bell is ringing, an 
answer-back or tone should be 

r 
~, heard in the telephone receiver. 

This answer-back circuit is from ~" 
the Ll line terminal j through the~rer is to 

~operator No. 141H Condenser to terminal 
~ signals. 3 (Figur~ 13) or 6 (Figure 14), 

the holdmg spring, the code pinI" direct 
tfrom the and code wheel to terminal of 
.' pro-

for 
't ­

the selector when in the ringing 
position; through the local bat­
tery; through the intermittent 
contact on the ringer made be­
tween the right-hand contact 
spring and the contact on the 
center stop-piece; and through 
the No. 141H Condenser to 
Line 2. 

:ic Circuit of the No. 160C Sele-ctor Set 
IIl1itk a No. 60AP Selector 
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NO.f388 

CONDENSER
 • NO.14IH CONDENSER CONSISTS 

1.2SMF OF TWO O.02MF UNITSr 
LI 

Figure 14-Schematic Circuit of the N ~1160C Selector Set 

Equipped with a No. 60BlfSelector 
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Test Requirements for the that when the bell clapper (F) 
Np. 60CG Ringer strikes them there will be a per­

- .-. - - - -­ ceptible air-gap between the ar­
(See Figure 47-Page 90) mature and the pole-pieces. The 

corresponding operating contactThe left-hand contact spring 
shall then be open. .(J) should press against the rub­ I 

ber separator (L) on the contact , To insure the starting of the 
terminal (M) with sufficient force . ringer on minimum current, the 
to hold the right-hand. contact air-gap between the armature and 
spring (K) back positively so that the pole-pieces when the ringer 
the answer-back contact is opened is idle should be slightly less on 
approximately !t4 inch. To ac­ the side on which-the rubber 
complish this the left-hand spring separator (L) is mounted (on the 
(J) is adjusted to press against contact terminal [M)), than on 
the contact on the contact arm the other side. 
(E) on the armature with a force The resistance of each spool is of approximately 20 grams, and 8 ohms, and the ringer should the right-hand spring is adjusted give a fair ring on the current
to press against the contact on from one dry cell. However, twothe other side of the contact arm or three cells should be used in on the armature with a force of service. The same battery usedapproximately 12 grams. for the telephone transmitter bat­

The gongs (8) are so adjusted tery may be used for the ringer. 
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Selector is normally set for a total Rela~ 
of 17 steps, which number gives impw 
a total of 78 code settings (see impw 
Table I, page 33). When ~elect- eight; 
ing a station the selector IS not batte 
stepped up by 17 consecutive apprt1 
impulses, but by three ~ts of condtl 
successive impulses totalhng 17 selec~ 

in number as indicated in Table curre 
I. (This number of impulses- selecl1 
17--does not count the restoring tion. 

selecilimpulse.) 
posit; 

The code pins on each selector a COlI 
are located so that after the first posit; 
set ,of impulses, the code wheel to eI 
will be in position for the holding are t; 
spring to engage with the fir~t set 01 
code pin. The second code pm case.. 
is located so that after the second 

Ofset of impulses, the code wheel 
in anwill be in position for the holding 
onlyspring to engage with the second 
a COlcode pin. The third set of im­
engalipulses then advances the code 

wheel so that the permanent code Also" 
tonolpin is'in position to engage with 
pin jjthe holding spring and, at the 
posit;same time, the contact spring is 
helddirectly over, and makes contact 
All 0)with the first ringing terminal, 
norm:thus' completing the bell circuit. 
longEach selector is capable of being 

set for any station number 'given secoIT 
impUlin the Table I without any other 
all Bechange than the location of the 
selecl1two code pins in the code wheel. 
the c: 

The cycle of events in <;alling select 
a station with the selector set for adval 
8-5-4, for example, is as follows: that 

the IT 
(Refer to Figures 1 and 13.), 

On operation of the calling key In 
set for 8-5-4, the No. 221JB Relay tact! 
operates and connects .the sen~- whee: 
ing equipment to the lme. T.hIs first 
relay remains operated durmg conts 
the complete operation of the key. other 
The first set of impulses from the on tl 
calling key operates the No. 26A but ~ 
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No. 60AP Selector (Not included 
with sets) 

The function of the selector is 
to provide a quick and reliable 
means to call selectively one of 
a large number of way stations 
on the same telephone line with­
out producing a signal at the 
other stations. 

The D.C. resistance of the 
selector is 21,000 ohms. The 
selector may be operated in series 
with a 1}i or 1 Y2 mf condenser 
or without a condenser through 
a No. 341A Transformer or a 
No. 70A Repeating Coil. The 
impedance of the selector and 
condenser at the operating fre­
quency of 3 Y2 cycles is approxi­
mately 35,000 oJtms. The im­
pedance of the selector at talking 
frequency (800 cycles per second) 
is approximately 2 megohms. 

Thus the loss in telephone trans­
mission due to the selector bridge 
on the line is negligible. 

The No. 60AP Selector (Figure 
15) is of the step-by-step type 
and is operated by a definite code 
or sequence of alternating or 
reverse current impulses. It con­
sists of a selecting unit mounted 
on a magnet unit with a bakelite 
base and a glass cover. 

The code wheels are set so that 
the same total number of steps 
is necessary to advance the code 
wheel to the ringing position on 
all selectors that are to be used 
on the same line. With the num­
ber of holes provided in the code 
wheel this number of total steps 
may be any number from 8 to 
32, which number would give a 
total of 6 to 378 code settings, 
respectively. The No. 60AP 

Figure 15-No. 60AP Selector 
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I included 	 Thus the loss in telephQ.ne trans­
mission due to the selector bridge 
on the line is negligible. . ector is 

reliable~ The No. 60AP Selector (Figure 
one of 15) .is of the step-by-step type 

I stations and is operated by a definite code 
ine with­ or sequence of alternating or
I at the reverse current impulses. It con­

sists of a selecting unit mounted 
on a magnet unit with a bakelite , of the base and a glass cover. la. The 

fin series The code wh:;ls are set so that 
ondenser ~he same total number of steps
; through IS necessary to advance the code 
ler or wheel to the ringing position ona 
lit The all selectors that are to be used 
ItQr and on the same line. With the num­
~hg fre­ ber of holes provided in the code 
.approxi­ wheel this number of total steps
The im­ may be any number from 8 to 
~·.talking 32, which number would give a 
~seeond) total of 6 to 378 code settings
tegobms. respectively. The No. 60AP 

15-No. 60AP Selector 

[ 80 J 

Selector is normally set for a total Relay so as to give eight reverse 
of 17 steps, which nllmber gives impulses on the line. These eight 
a total of 78 code settings (see impulses advance all the selectors 
Table I, page 33). When select­ eight steps. Then, although the 
ing a station the selector is not battery is held on the line for 
stepped up by 17 consecutive approximately one second, the 
impulses, but by three sets of condenser in series with each 
successive impulses totalling 17 selector bridge stops the flow of 
in number as indicated in Table current and the armatures of all 
L (This number of impulses- selectors return to normal posi­
17~does not count the restoring tion. The code wheels on all 
impulse.) selectors then return to normal 

position, except those that have 
The code pins on each selector a code pin on the code wheel in 

are located so that after the first position for the holding spring 
set, of impulses, the code wheel to engage them. All selectors 
will be in position for the holding are then advanced by the second 
spring to engage with the first set of reverse impulses, 5 in this 
code pin. The second code pin case. 

is located so that after the second 

set of impulses, the code wheel Of the selectors that were held 

will be in position for the holding in an advanced position before, 

spring to engage with the second only the one called will now have 
code pin. The third set of im­ a code pin in position to be 
pulses then advances the code engaged by the holding spring. 
wheel, so that the permanent code Also, the selectors that returned 
pin is in position to engage with to normal before, and have a code 
the holding spring and, at the pin five steps from the normal 
same time, the contact spring is position, will be in position to be 
directly over, and makes contact held up by the holding spring. 
with, the first ringing terminal, All other selectors will return to 
thus completing the bell circuit. normal position during the second 
Each selector is capable of being long period of approximately one 
set for any station number given second. The third set of reverse 
in the Table I without any other impulses, 4 in this case, advances 
change than the location of the all selectors four steps. Only the 
two code pins in the code wheeL selector that had its code pins in 

the code wheel set for 8-S'*-(the 
The cycle of events in calling selector called) will have been 

a station with the selector set for advanced to its'ringing position­
8-5-4, for example, is as follows: that is, a total of 17 steps from 

the normal position.
(Refer to Figures 1 and 13.) 

On operation of the calling key In the ringing position the con­
set for 8-5-4, the No. 22IJB Relay tact spring on the top of the code 
operates and connects the send­ wheel will be directly over the 
ing equipment to the line. This first ringing terminal and make 
relay remains operated during contact with it. Some of the 
the complete operation of the key. other selectors may be held up 
The first set of impulses from the on the first or second code pins, 
calling key operates the No. 26A but will not have been advanced 
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. Figure 16-No. 60BP: 

CODE SETTINGS FOR SELECTORS 

Table I 

Total steps in each code--17. 

Total code settings for the No. 60A~ 


Code settings for the No-:60BP Sele! 

also on the same line are marked with aL 

Additonal code settings for the ~ 
No. 60AP Selectors on the same line are 

2-2-13 
2-3-12 3-2-12 
2-4-11 3-3-11 4-2-11 
2-5-10 t3-4-10 4-3-10 t5-2-10 
2-6-9 t3~5-9 4-4-9 t5-3-9 6-21 
2-7-8 t3-6-8 4-5-8 t5-4-8 6-3: 
2-8-7 t3-7-7 4-6-7 t5-5-7 6-4, 
2-9-6 t3-8-6 4-7-6 t5-6-6 6-51 

6-6;2-10-5 t3-9-5 4-8-5 t5-7-5 
2-11-4 t3-10-4 4-9-4 t5-8-4 6-7! 
2-12-3 t3-11-3 4-10-3 t5-,9-3 6-81 

6-9l2-13-2 t3-12-2 4-11-2 t5-10-2 

*10-2-5 

*10-fl-4 *11-2-4 


*12-2!*10-4-ll *11-3-3 
*10-5-2 *11-4-2 *12-31 
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to the third or ringing code pin. 
During the ringing period of 
approximately two seconds, an 
answer-back or tone is heard by 
the dispatcher or any other 
receiver bridged across the line 
while the bell is ringing. After 
the ringing period, one impulse 
is transmitted to the line by the 
calling key as before, and all 
selectors are advanced one step 
and then return to the normal 
position. A similar sequence is 
followed in the operation of a 
selector with a different code 
setting. 

In order to take care of cases 
where a greater number of code 
settings are required than those 
given in Table I, the code settings 
for a No. 60AP Selector set for 27 
total steps in each code are given 
in Table II, which gives a total 
of 241 code settings. 

The method of changing the 
code of a selector set for a 17-step 
code to a 27-step code is given 
under "Code Wheel," page 36. 

No. 	60BP Selector (Not included 
with gets) 

The No. 60BP Selector (Fig­
ures 14 and 16) is known as the 
multiple contact selector and 
differs from the No. 60AP Selec­
tor in that it is equipped with 
four selective ringing terminals 
instead of one, so that anyone 
of four local signal circuits can 
be closed by the same seleetor 
independently. This selector is 
not equipped with a terminal for 
receiving time signals. 

The method of setting the code 
numbers and the method of op­
eration is the same as described 
in detail for the No. 60AP Selec­

tor. The terminals on the No. 
60BP Selector are known by the 
letters A, B, C, and D. Terminal 
A is the first terminal engaged by 
the contact spring on the code 
wheel as the code wheel is ad­
vanced. The last group of im­
pulses in the code setting for 
selecting the first or A contact 
is increased by two impulses to 
select the B contact, four impulses 
to select the C contact and six 
impulses to select the D contact. 
The numbers marked on the code 
card on the selector indicate the 
code setting for the A contact. 
For example, a selector having 
a code setting 8-5-4 for the first 
contact will be marked 8-5-4, and 
the contacts will be known as 
8-5-4 A, 8-5-4 B, 8-5-4 C, 8-5-4 D. 

The impulses required to select 
the four contacts on a No. 60BP 
Selector with code setting 8-5-4 
will be 8-5-4 for the A contact, 
8-5-6 for the B contact, 8-5-8 for 
the C contact, and 8-5-10 for the 
D contact. 

In Tables I and II all the code 
settings are marked with a star 
which can be used for the No. 
60BP Selector without interfer­
ence when No. 60AP Selectors 
are also connected to the same 
line. Additional code settings 
that may be used when only 
No. 60BP Selectors are used on 
a system are marked with a dot. 

The No. 60BP Selector func­
tions in all other respects in the 
same way as the No. 60AP Selee­
tor. 

Figure 14 shows the wiring con­
nections for the No. 60BP Selec­
-tor in the No. 160C Selector Set 
and the method-of connecting the 
extension bells. 
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mod of 60BP Selector are known by the 
pDds, letters A, B, C, and D. Terminal..,d by 

an 
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Figure 16-No. 60BP Selector 

CODE SETTINGS FOR SELECTORS 

Table I 

Total steps in each code-17. 

Total code settings for the No. 60AP Selector-78. 

Code settings for the No. 60BP Selector with No. 60AP Selectors~ 


also on th'e same line are marked with a star-28. 
Additonal code settings for the No. 60BP Selector with no 

No. 60AP Selectors on the same line are marked with a dag~er-18. 
2-2-13 
2-3-12 3-2-12 
2-4-11 3-3-11 4-2-11 
2-5-10 t3-4-10 4-3-10 t5-2-10 
2-6-9 t3-5-9 4-4-9 t5-3-9 6-2-:-9 
2-7-8 t3-6-8 4-5-8 t5-4-8 6-3-8 *7-2-8 
2-8-7 t3-7-7 4-6-7 t5-5-7 6-4-7 *7-3-7 *8-2-7 
2-9-6 t3-8-6 4-7-6 t5-6-6 6-5-6 *7-4-6 *8-3-6 *9-2-6 
2-10-5 t3-9-5 4-8-5 t5-7-5 6-6-5 *7-5-5 *8-4-5 *9-3-5 
2-11-4 t3-10-4 4-9-4 t5-8-4 6-7-4 *7-6-4 *8-5-4 *9-4-4 
2-12-3 t3-11-3 4-10-3 t5-:9-3 6-8-3 *7-7-3 *8-6-3 *9-5-3 
2-13-2 t3-12-2 4-11-2 t5-10-2 6-9-2 *7-8-2 *8-7-2 *9-6-2 
*10-2-5 
*10-~-4 *11-2-4 
*10-4-~ *11-3-3 *12-2-3 
*10-5-2 *11-4-2 *12-3-2 *13-2-2 
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Table II 

Total steps in each code-27. 

Total code settings for the No. 60AP Selector-241. . 

Code settings for the No. 60BP Selector with No. 60AP Selectors 


also on the same line are marked with a star-147. 
Additonal settings,for the No. 60BP Selector with no No. 60AP 

Selectors on the same hne are marked with a dagger-38. 
2-5-20 t3-4-20 4-3-20 t5-2-20 
2-6-19 t3-5-19 4-4-19 t5-3-19 6-2-19 
2-7-18 t3-6-18 4-5-18 t5-4-18 6-3-18 *7-2-18 
2-8-17 t3-7-17 4-6-17 t5-5-17 6-4-17 *7-3-17 *8-2-17 
2-9-16 t3-8-16 4-7-16 t5-6-16 6-5-16· *7-4-16 *8-3-16 
2-10-15 t3-9-15 4-8-15 t5-7-15 6-6-15 *7-5-15 *8-4-15 
2-11-14 t3-10-14 4-9-14 t5-8-14 6-7-14 *7-6-14 *8-5-14 

. 2-12-13 t3-11-13 4-10-13 t5-9-13 6-8-13 *7-7-13 *8-6-13 
2-13-12 t3-12-12 4-11-12 t5-10-12 6-9-12 *7-8-12 *8-7-12 
2-14-11 t3-13-11 4-12-11 t5-11-11 6-10-11 *7-9-11 *8-8-11 
2-15-10 t3-14-10 4-13-10 t5-12-10 6-11-10 *7-10-10 *8-9-10 
2-16-9 t3-15-9 4-14-9 t5-13-9 6-12-9 *7-11-9 *8-10-9 
2-17-8 t3-16-8 4-15-8 t5-14-8 6-13-8 *7-12-8 *8-11-8 
2-18-7 t3-17-7 4-16-7 t5-15-7 6-14-7 *7-13-7 *8-12-7 
2-19-6 t3-18-6 4-17-6 t5-16-6 6-15-6 *7-14-6 *8-13-6 
2-20-5 t3-19-5 4-18-5 t5-17-5 6-16-5 *7-15-5 *8-14-5 
2-21-4 t3-20-4 4-19-4 t5-18-4 6-17-4 *7-16-4 *8-15-4 
2-22-3 t3-21-3 4-20-3 t5-19-3 6-18-3 *7-17-3 *8-16-3 
2-23-2 t3-22-2 4-21-2 t5-20-2 6-19-2 *7-18-2 *8-17-2 

*9-2-16 
*9-3-J.5 *10-2-15 
*9-4-14 *10-3-14 *11-2-14 
*9-5-13 *10-4-13 *11-3-13 *12-2-13 
*9-6-12 *10-5-12 *11-4-12 *12-3-12 *13-2-12 
*9-7-11 *10-6-11 *11-5-11 *12-4-11 *13-3-11 *14-2-11 
*9-8-10 *10-7-10 *11-6-10 *12-5-10 *13-4-10 *14-3-10 *15-2-10 
*9-9-9 *10-~-9 *11-7-9 *12-6-9 *13-5-9 *14-4-9 *15-3-9 
*9-10-8 *10-9-8 *11-8-8 *12-7-8 *13-6-8 *14-5-8 *15-4-8 
*9-11-7 *10-10-7 *11-9-7 *12-8-7 *13-7-7 *14-6-7 *15-5-7 
*9-12-6 *10-11-6 *11-10-6 *12-9-6 *13-8-6 *14-7-6 *15-6-6 
*9-13-5 *10-12-5 *11-11-5 *12-10-5 *13-9-5 *14-8-5 *15-7-5 
*9-14-4 *10-13-4 *11-12-4 *12-11-4 *13-10-4 *14-9-4 *15-8-4 
*9-15-3 *10-14-3 *11-13-3 *12-12-3 *13-11-3 *14-10-3 *15-9-3 
*9-16-2 *10-15-2 *11-14-2 *12-13-2 *13-12-2 *14-11-2 *15-10-2 
*16-2-9 
*16-8-8 *17-2-8 
*16-4-7 *17-3-7 *18-2-7 
*16-5-6 *17-4-6 *18-3-6 *19-2-6 
*16-6-5 *17-5-5 *18-4-5 *19-3-5 *20-2-5 
*16-7-4 *17-6-4 *18-5-4 *19-4-4 *20-3-4 
*16-8-3 *17-7-3 *18-6-3 *19-5-3 *20-4-3 
*16-9--<2 *17-8-2 *18-7-2 *19-6-2 *20-5-2 
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•
TEST REQUIREMENTS FOR No. 60 The! 

TYPE SELECTORS (See Figure holdin) 
39-Page 74) justedl

give 51
As an aid in testing or checking that t;

at definite intervals. the main againslmechanical adjustments and elec­ theraUtrical tests are outlined below for Care IIthe No. 60 Type Selectors: tensiOl: 

MECHANICAL REQUIREMENTS: Holdin 

Whl'Stepping Pawl revolViThe stepping pawl (V), when part (4in normal position should clear shoulc:all teeth of the ratchet wheel (X). pins «(when revolved by hand, by not inch alless than 0.005 inch. part a: 
The guide post may be bent than 

slightly for this adjustment. ment 
sectior 

The stepping pawl (V) in nor­ cup-sH
mal position should rest against rests 11 
its guide post. it may be changed the rO]
by tensioning the retractile spring 
(W). Care should be taken how­ The 
ever that this tension is not too be ad! 
great. the 101 

eningThe total travel of the stepping thatiipawl (V) should be not less than (C) in1~ nor more than 2 teeth. less tll 

Holding Pawl Aft: 
of theThe tail of the holding pawl (R) 
to the where it touches the rocker arm 
the-hI'stud should be bent so that the 
the t'l'holding pawl clears the teeth of 
enga81the ratchet wheel (X), when re­
retainvolved by hand, by not less than 
positii0.005 inch. 
other' 

The ratchet wheel cam should 
be adjusted so that the ratchet Thl 
wheel (X) is in position for the be aa 
holding pawl (R) to fall reliably the c; 

in the first tooth (before the has II 

ratchet .wheel is advanced) with thatii 
a maximum backlash of 0.005 touch 
inch. rocke: 
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Table II 

pde-27. 
rr the No. 60AP Selector-241. 
;No. 60BP Selector with No. 60AP Selectors 
_ked with a star-147. 
~.the No. 60BP Selector with no No. 60Al' 
~'are marked with a dagger-38. 
~20 t5-2-20 
-19 t5-3-19 6-2-19 
~18
tt'1 

t5-4-18 
t5-5-17 

6-3-18 
6-4-17 

*7-2-18 
*7-3-17 *8-2-17 

-16 t5-6-16 6-5-16 *7-4-16 *8-3-16 
·15 t5-7-15 6-6-15 *7-5-15 *8-4-15 
·14 t5-8-14 6-7-14 *7-6-14 *8-5-14 
....18 t5-9-13 6-8-13 *7-7-13 *8-6-13 
l-12 t5-10-12 6-9-12 *7-8-12 *8-7-12 
t.-ll t5-11-11 6-10-11 *7-9-11 *8-8-11 
HO t5-12-10 6-11-10 *7-10-10 *8-9-10 
1-9 t5-13-9 6-12-9 *7-11-9 *8-10-9 
).-8 t5-14-8 6-13-8 *7-12-8 *8-11-8 
~7 t5-15-7 6-14-7 *7-13-7 *8-12-7 
[-6 t5-16-6 6-15-6 *7-14-6 *8-13-6 
~5 t5-17-5 6-16-5 *7-15-5 *8-14-5 
....4 t5-18-4 6-17-4 *7-16-4 *8-15-4 
'-8 t5-19-3 6-18-3 *7-17-3 *8-16-3 
.-2 t5-20-2 6-19-2 *7-18-2 *8-17-2 

·14 
-18 *12-2-13 
·12 *12-8-12 *13-2--12 
-11 *12-4-11 *13-3-11 *14-2-11 
·10 *12-5-10 *13-4-10 *14-3-10 *15-2-10 
·9 *12-6-9 *13-5-9 *14-4-9 *15-3-9 
·8 *12-7-8 *13-6-8 *14-5-8 *15-4-8 
-7 *12-8-7 *13-7-7 *14-6-7 *15-5-7 
....6 *12-9-6 *13-8-6 *14-7-6 *15-6-6 
.~5 *12-10-5 *13-9-5 *14-8-5 *15-7-5 
t-4 *12-11-4 *13-10-4 *14-9-4 *15-8-4 
1-3 *12-12-3 *13-11-3 *14-10-3 *15-9-3 
l-2 *12-13-2 *13-12-2 *14-11-2 *15-10-2 

·7 
·6 *19-2-6 
-5 *19-3-5 *20-2-5 
~ *19-4-4 *20-3-4 
·3 *19-5-3 *20-4-3 
2 *19-6-2 *20-5-2 
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The retractile spring (S) on theTEST REQUIREMENTS FOR No. 60 
holding pawl (R) should be ad­TYPE SELECTORS (See Figure 
justed by bending its bracket to39-Page 74) 
give sufficient tension to insure

As an aid in testing or checking that the holding pawl will press 
at definite intervals, the main against the face of each tooth as
mechanical adjustments and elec­ the ratchet wheel (X) is advanced. 
trical tests are outlined below for Care should be taken that this
the No. 60 Type Selectors: tension is not unnecessarily great. 

MECHANICAL REQUIREMENTS: Holding Spring 
When the code wheel (E) isStepping Pawl revolved by hand the cup-shaped

The stepping pawl (V), when part of the holding spring (K)
in normal position should clear should clear the inside of the code
all teeth of the ratchet wheel (X), pins (C) by not less than 0.005
when revolved by hand, by not inch and shall clear the shoulder
less than 0.005 inch. part of the code pins by not less 

The guide post may be bent than 0.015 inch. This adjust­
slightly for this adjustment. ment is made by bending the 

section of the spring between the 
The stepping pawl (V) in nor­ cup-shaped part and where it 

mal position should rest against rests against the rubber roller on 
its guide post, it may be changed the rocker arm (T).
by tensioning the retractile spring 
(W). Care should be taken how­ The holding spring (K) should 
ever that this tension is not too be adjusted by shifting it along 
great. the longitudinal holes after loos­

ening the clamping screws (1), so
The total travel of the stepping that it shall clear the code pins 

pawl (V) should be not less than (C) in its outward motion by not
1%: nor more than 2 teeth. less than 0.005 inch. 

Holding Pawl After a given number of steps 
of the code wheel (E), accordingThe tail of the holding pawl (R) 
to the setting of the code pins (C), where it touches the rocker arm 
the holding spring (K) should on stud should be bent so that the 
the release of the armature (P)holding pawl dears the teeth of 
engage with the code pins andthe ratchet wheel (X), when re­
retain the code wheel in thatvolved by hand, by not less than 
position until advanced by an­0.005 inch. 
other step. 


The ratchet wheel cam should 

The holding spring (K) shouldbe adjusted so that the ratchet 

wheel (X) is in position for the be adjusted by bending it near 
holding pawl (R) to fall reliably the clamping plate (H) until it 
in the first tooth (before the has sufficient tension to insure 
ratchet wheel is advanced) with that in normal position it will just 
a maximum backlash of 0.005 touch the rubber stud on the 
inch. rocker arm (T). 
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The slotted end of the No. 145 
Tool should be used for adjusting 
this spring. 

Code Wheel 

The code wheel (E) should be, 
adjusted on its shaft so that after 
17 steps for the 17 step code or 
27 steps for the 27 step code the 
contact spring will make contact 
with the first ringing terminal 
and the permanent code pin will 
be in position to be engaged by 
the holding spring (K). The code 
wheel (E) should be set near the 
top of the shaft 80 that its holding 
screws (F) will clear the spring 
washer under the ratchet cam 
screw. 

To change the setting from the 
17 to the 27 step code, loosen 
slightly the two screws holding 
the code wheel (E) on the shaft, 
then step the ratchet wheel (X) 
up 27 steps and hold it, then slip 
the code wheel on the shaft so 
that the contact.spring will make 
contact with the first ringing ter­
minal and the permanent code 
pin will be in position to be en­
gaged oy the holding spring. 
Tighten firmly the screws hold­
ing the code wheel on shaft. 

Conical Head Stop Screw 

The adjusting screw (N) should 
be adjusted so that as the arma­
ture (P) operates, the stepping 
pawl (V) will advance the ratchet 
wheel (X) sufficiently to allow 
the holding pawl (R) to fall in the 
next tooth reliably. 

The wrench on the end of the 
No. 115 Tool should be used for 
loosening the lock nut of this 
screw, and a small screw-driver 
for tur-ning the screw. The lock 
nut (0) should be tightened after 

each adjustment to prevent any 
further change. 

Contact Spring 

The contact spring should, in 
normal position, be adjusted so 
that it just touches the code 
wheel (E). The slotted end of 
the No. 145 Tool should be used 
for this adjustment. 

The contact spring should be 
raised by the ringing terminals 
when in the ringing position by 
not less than 0.020 of an inch. 
If necessary, bend the terminal 
end of spring slightly. 

The short section of the spring 
into which the contact is fitted 
should be parallel with the code 
wheel. 

The contact spring when one 
step before or beyond the ringing 
terminals should not make con.. 
tact with them. In bending the 
ringing terminals for this adjust­
ment, care should be t2.ken not 
to loosen the terminal rivets. 

Spiral Spring 

The spiral spring (AB) should 
have sufficient tension to restore 
the code wheel (E) to normal 
position both when the code 
wheel is released slowly by hand 
as the contact spring passes over 
the ringing terminals, and al80 
when the code wheel is in any 
position where it is not held by 
the holding spring (K) engaging 
with a code pin (C). 

The button hook on the No. 
145 Tool should be used for ad­
justing the spiral spring by mov­
ing the supporting arm of the 
o.uter end of the spring clockwise 
to increase the tension or counter 
clockwise to decrease the tension. 
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onlyRocker Arm Retractile Spring 
have

The retractile spring (U) on the with II
rocker arm (T) should be adj usted rying 

.by bending its bracket so that its ide to)
tension will be sufficient to restore or ottr 
the rocket arm reliably to normal 
position at all times when no cur­ ThQ 
rent is flowing through the selec­ (T) 'AI 

tor. the pll 

The tension of this spring Thll 
should not be unnecessarily great of thl 
as it will then require a higher come!! 
voltage for operating the selector. Th(1 

(R an: 
Method of Setting Code Th(, 

The code pins in the code wheel (X).
of each selector should be located 
80 that after a number of steps Thl' 
corresponding to the first number (P), .It 
of the code, the code wheel 'Yill (T) m 
be in position for the holdmg (X). 
spring to engage with the first TOI 
code pin. the fii 

The second code pin shall be the 0) 

located so that after a number the aI 

of steps corresponding to the the ell 
second number of the code, the off tol 
code wheel will be in position for 
the holding spring to engage with 
the second code pin. . ELEc: 

The third number of steps cor­ Nm 
responding to the third number Thl
of the code shall then advance 17 am
the code wheel, so the permanent suita!!
code pin shall be in position to selec1l 
engage with the holding spring operm
and at the same time the contact 
spring shall be directly over and Thl 
shall make contact with the first revert 
ringing terminal. selecll 

ing tll
The No. 144 and No. 145 Tools tor, tI

should be used for setting the condii
code pins. dense 

Apply sparingly Eagle No.3 able 
Spindle Oil or its equivalent to sheet 
the selector parts as listed below 7]4 i 
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f 
f 

each adjustment to prevent any 
further change.r:;tl!! 
Contact Spring 

The contact spring should, in 
normal position, be adjusted soU.ld. bet after that it just touches the code 

. e or wheel (E). The slotted end of ~ 
. the the No. 145 Tool should be used ~ 

[contact for this adjustment. 
~nal 

5
The contact spring should be 

raised by the ringing terminals~~~ when in the ringing position by
eeode not less than 0.020 of an inch. . 'r the 

If necessary, bend the terminal 
end of spring slightly. ~.;] The short section of the spring 
into which the contact is fitted 
should be parallel with the code~mthe wheel. , loosen 

~holding The contact spring when one 
~ .shaft. step before or beyond the ringing 

terminals should not make eon-­~~~~ tact with them. In bending the 
lbaft so ringing terminals for thls adjust­
all make ment, care should be taken not 
png ter­ to loosen the terminal rivets. 
~t code 
• be en­ Spiral Spring
.' spring. 

The spiral spring (AB) should rshold­
have sufficient tension to restoreLft. 
the code wheel (E) to normal 
position both when the code 
wheel is released slowly by hand 

jahould as the contact spring passes over 
jearma­ the ringing terminals, and also 
ltepping when the code wheel is in any 
,ratchet position where it is not held by 
ic> .allow the holding spring (K) engaging 
Win the with a code pin (C). 

J 

The button hook on the No. 
i of the 145 Tool should be used for ad­
Wled for justing the spiral spring by mov­
lof this ing the supporting arm of the 
w-driver outer end of the spring clockwise 
lle lock to increase the tension or counter 
ed after clockwise to decrease the tension. 

Rocker Arm Retractile Spring 	 only after these specified parts 
have been thoroughly cleanedThe retractile spring (D) on the 
with a small lettering brush car­rocker arm (T) should be adj usted rying enough carbon-tetrachlor­by bending its bracket so that its 
ide to dissolve any remaining oiltension will be sufficient to restore 
or other matter:the rocket arm reliably to normal 

position at all times when no cur­ The surfaces of the rocker arm 
rent is flowing through theselec­ (T) which come in contact with 
tor. 	 j he phosphor bronze pins. 

The tension of this spring The side of the rounded end 
should not be unnecessarily great of the holding pawl (R) which 
as it will then require a higher comes into contact with the stud. 
voltage for operating the selector. 

The engaging tips of the pawls 
(R and V). 

Method of Setting Code 
The teeth of the ratchet wheel

The code pins in the code wheel (X).
of each selector r.hould be located 
so that after a number of steps The bearings of the armature 
corresponding to the first number (P), pawls (R and V), rocker arm 
of the code, the code wheel will (T) and the ratchet wheel shaft 
be in position for the holding (X). 
spring to engage with the first 

To apply oil sparingly, insertcode pin. the fine end of a toothpick into 
The second code pin shall be the oil reservoir/and then allow 

located so that after a number the amount of oil picked up by 
of steps corresponding to the the end of the toothpick to drain 
second number of the code, the off to the part to be lubricated. 
code wheel will be in position for 
the holding spring to engage with 
the second code pin. 	 ELECTRICAL REQUIREMENTl:) 

The third number of steps cor­ No. 60B Test Set 
responding to the third number The No. 60B Test Set (Figuresof the code shall then advance 

17 and 18) is a small portable setthe code wheel, so the permanent 
suitable for testing selectors orcode pin shall be in position to 
selector sets for their electricalengage with the holding spring 
operation.and at the same time the contact 

spring shall be directly over and The set consists of a relay for 
shall make contact with the first reversing the current 'through the 
ringing terminal. selector, a potentiometer for vary­

ing the current through the selec­The No. 144 and No. 145 Tools 
tor, three small keys to give testshould be used for setting the conditions, a meter and a con­code pins. 
denser, all mounted on a remov­

Apply sparingly Eagle No. 3 able panel in a black finished 
Spindle Oil or its equivalent to sheet steel box 8% inches long, 
the selector parts as listed below 731i inches wide and 5;l4 inches 



deep. Th boo is e uipped with and B2 terminals. The complete 
a carryin handle. set including batteries weigh 14 

pounds. BIThe panel is arranged to mount 
a o. 60 T ype elector Key for The resistance of the No. R-323 
operating t he select or under test Relay is 3600 ohms and it should 
and there is space in the bottom receive from 0.013 to 0.033 am­
of the box for mounting three pere of current when oJ:erating 
No. 768 Eveready Batteries to be under normal conditions. For + 
connected in series and tO,the B1 test purposes the relay should 

KEY 
R 

B2-K1 

S CONSISTS of s'" 
~ 

operate on a current of 0.0085 minals 
ampere after the following adjust­ to termi 
ment;; are made: selector 

the selec 
The armature travel should 12 or 24 

be 0.020 inch. nals B3 

The contact springs should Instea 
have a tension of minimum of Everead 
20 grams against their respec­ external 
tive stops when in the unoper­ may be 
ated position. There should B2 term 
be an air-gap of 0.005 inch be­
tween con tacts . Seleclor 
A No. SOA or SOB Selector Key Thesl 

set to the same code as the selec­ first be 
tor to be tested arid adjusted for chanical 
its mechanical and elpctrical re­ nect. thE 
quirements as outlined on pages the sele 
14 to 17, should be mounted in the No. 
the panel; or a :\0. 61A or )10. Figure
61B Selector Key may be con­
nected to Lhe K1. K2 and K:3 \Vith 
terminal!:> of the test set.; or a the pot 
No. 62A or ~ o. 62B Selector Key current 
may he used by connect.ing ter- indicateFigure 17-No. 60B Test Sct 
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NOTC- KEY 
KEY C CONSISTS OF C' 

Figure 18- Schematic Circuit of the 



r 
t 
! d with 	 and B2 terminals. The complete 

set including batteries weighs 14 
pounds.

mount ~ The resistance of the No. R-323 !:':. Relay is 3600 ohms and it should 
bottom receive from 0.013 to 0.033 am­
, .. three pere of current when operating 
es to be under normal conditions. For ~• :tlie B1 test· purposes the relay should 

~. ,. 

'f. 

te17-No.'60B Test Set 
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-
_11010120 
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SO x 

B2--K1 MI-K3 M2 CI 
MILLIAMMETER 

0-3 

NOTE:- KEY S CONSISTS OF S' AND S .. 
KEY C CONSISTS OF C' AND C· 

Figure 18-Schematic Circuit oj the No. 60B Test Set 

operate on a current of 0.0085 minals K1, K2, K3 of the test set 
ampere after the following adjust­ to terminals B4, K2; K3 of the 
ments are made: selector key. In the latter case 

the selector key will require either 
The armature travel should 12 or 24 volts connected to termi­

be 0.020 inch. nals B3 and B4. 

The contact springs should 
 Instead of using three No. 768 

have a tension of minimum of Eveready Batteries in the set, an
20 grams 	against their respec­ external battery of 60 to 120 volts
tive stops when in the unoper­ may be connected to the BI and
ated position. There should B2 terminals. 
be an air-gap of 0.005 inch be­

tween contacts. 


Selector Operate and Release Testa 
A No. 60A or 60B Selector Key The selector to be tested should 

set to the same code as the selec­ first be adjusted to meet its me­
tor to be tested arid adjusted for chanical requirements; then con­
its mechanical and electrical re­ nect the L1 and L2 terminals of 
quirements as outlined on pages the selector to like terminals in
14 to 17, should be mounted in the No. 60B Test Set as shown in
the panel; or a No. 61A or No. Figure 18.
61B Selector Key may be con­
nected to the K1, K2 and K3 With key C operated adjust 
terminals of the test set; or a the potentiometer so that the 
No. 62A or No. 62B Selector Key current through the selector as 
may be used by connecting ter- indicated by the meter will be 
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2.4 milliamperes. Then on oper­ and turn the core with a screw­
ating the selector key, the selec­ driver in a clockwise direction to 
tor should operate as described decrease the air-gap, and in a 
on page 31. While the selector counter-clockwise direction to in­
key is operating the relay should crease the air-gap. The lock-nut 
give a series of impulses corres­ on the core should be tightened 
ponding to the selector code and before making the release test 
advance the selector code wheel beca'l!se if tightened afterwards, 
so that the contact spring makes the aIr-gap may be changed. The 
contact with the ringing terminal. air-gap between the armature and 
Then after approximately two core when operated should not be 
seconds, the clearing-out impulse greater than 0.005 inch. 
should release the selector and The selectors should be adjust­
allow it to return to the normal ed to meet the operate and release
position. If the selector fails to tests with the same adjustment
operate check the mechanical re­ for both tests. In order to get
quirements and determine what this condition, it may be neces­
change may be made so that the sary to go over the mechanical
selector will meet this operate test. adjustments to see if they have 

not been made severer than neces­With key C operated, adjust 
sary.the potentiometer so that the cur­

rent through the selector as indi­ Test Requirements for No. 160 
cated by the meter will be 0.15 Type Selector Sets 
milliampere. Then with both 
key C and key S operated the To test a selector set without 
selector armature will be attract­ a condenser in series with the 

selector, connect the L1 and L2ed to one side. and as key S is 
terminals of the selector set toreleased, the armature of the 
the L1 and L2 terminals of theselector should release within one 
test set.second. With key R, key G and 

key S operated the selector arma­ To test a selector set with a 
ture will be attracted to the other condenser in series with the selec­

side and as key S is released, the tor in the selector set, connect 

armature of the selector should the L2 and L1 terminals of the se­

release within one second. lector set to the L2 and C1 termi­


nals of the test set and L1 termi­

If the armature fails to release nal of the selector to the L1 ter­

from both sides as key S is re­ minal of the test set and discon­
leased in both cases described, nect lead X from terminal C1 in 
increase the tension of the retrac­ the test set.
tile spring on the rocker arm. 

Then for either of the above 
If the armature fails to release conditions the same tests should 

from one side only as key S is be made for the selector set as 
released, the core on that side given for the selector above. As 
should be adjusted so that the the selector key set for the code 
air-gap is sufficient to allow the of the selector in the selector set 
armature to release. To adjust is operated, the selector should 
the air-gap, loosen the lock-nut advance and ring the belL If the 
on the opposite end of the core bell fails to ring, first determine 
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if the selector functions properly; with 
if so, the trouble is in the bell Figur 
circuit, probably due to poor con­ Thl' 
tacts, batteries exhausted or bell descril
adjustment. By connecting ter­
minals 1 and 2 on the selector the 
bell should ring. Refer to page NOI 
28 for bell adjustment and an­
swer-back circuit. 

In 
If the selector fails to function seleett 

properly, it may be due to the for t~ 
condenser in the selector set. By selectt 
disconnecting the L1 lead from or til 
the selector set, and connecting receiv; 
lead X to terminal C1 in the test a tim 
set, the condenser in the the test conne 
set may be substituted for test is use! 
for the cOQdenser in the selector Appal 
set. time II 

The IE 
No. 127-J Extension Bell andaL 

This bell consists of a No. 60CG and : 
ringer and a condenser mounted moulD 
in an oak box and is used as an ease a 
extension signal in connection 6>4 in 
with the No. 60BP Selector. The 

Thl'No. 60CG Ringer in the No. 160C of thft or 160R Selector Set in which the positiiNo. 60BP Selector is mounted 
sendgives the signal for the first or 
set ~A ringing terminal. One of these pulseftextension bells is required for each impullsignal desired in addition to the 
oper81one in the selector set. wheeD 

These sets are arranged to be on tln 
connected directly to the termi­ ceivi!! 
nals in the No. 160C or 160R tact 
Selector Set as follows: Terminal these 
L2 (Figure 14) of the extension it is 
bell to be connected to terminal "time 
L2 in the selector set. Terminal then 
B2 of the extension bell to be con­ tion." 
nected to terminal B2 in the cuit 1 

selector set. Terminal S of the K3 aJ 
extension bell to be connected to cont81 
the terminal 3 or 4 or 5 on the Closil 
base of the No. 60BP Selector as and 1 
desired. These connections are Rela) 
shown on a circuit label furnished batte: 

[ 41 1 



~ On oper­ and turn the core with a screw­
,the selec­ driver in a clockwise direction to 
tdescribed decrease the air-gap, and in a 

selector counter-clockwise direction to in­
. y should E crease the air-gap. The lock-nut 
~'corres­ on the core should be tightened 
rcodeand before making the release test 
~e wheel because if tightened afterwards
J!.g makes the air-gap may be changed. Th~ 
~terminal. air-gap between the armature and 
.tely two core when operated should not be 
it impulse greater than 0.005 inch. 
ICtor and 

The selectors should be adjust­normal 
ed to meet the operate and releasefails to 
tests with 	the same adjustmentnieal're­
fo~ both ~~sts. In order to getne what 
thIS condItion, it may be neces­,that the 
sary to go over the mechanicalatetest. 
adjustments to see if they have 

,adjust not been made severer than neces­
sary.Cthe cur­


as indi-

Test Requirements for No. 160be 0.15 

Type Selector Sets 

t
~t,h both 

ted the To test a selector set without 
~ attract­ a condenser in series with the 
~ey S is selector, connect the Ll and L2 
, of the terminals of the selector set to 

in one the Ll and L2 terminals of the 
C and test set. 


r arma­
 To test a 	selector set with a
~"ee(other condenser in series with the selec­
~, the tor in the selector set, connect 
~ ~ould 	 the L2 and Ll terminals of the se­

lector set to the L2 and Cl termi­
nals of the test set and Ll termi­prelease 
nal of the selector to the Ll ter­!S'is re­
minal of the test set and discon­Iscribed, 
nect lead X from terminal Cl in19 retrac­ the test set.b. 

Then for either of the above 
~ release conditions the same tests should 
[e;y'. S is 	 asbe made for the selector set 
flat side given for the selector above. As 
;hat the the selector key set for the code 
llow the of the selector in the selector set 
j adjust is operated, the selector should 
lock-nut advance and ring the bell. If the 
:he core bell fails to ring, first determine 
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if the selector functions properly; with the selector sets and in 

if so, the trouble is in the bell Figure 14. 

circuit, probably due to poor con­
 The No. 60CG Ringer has been 
tacts, batteries exhausted or bell described on Page 28.
adjustment. By connecting ter­

minals 1 and 2 on the selector the 

bell should ring. Refer to page NO. 60A TIME SENDING 

28 for bell adjustment and an­
 SET
swer-back circuit. 

In addition to the operation of 
If the selector fails to function selecting station describeda 	 as 

properly, it may be due to the for the No. 60AP Selector, the 
condenser in the selector set. By selector is provided with a second 
disconnecting the Ll lead from or time ringing terminal for 
the selector set, and connecting receiving time. For this purpose
lead X to terminal Cl in the test a time sending set (Figure 19) 
set, the condenser in the the test connected as shown in Figure 20 
set may be substituted for test is used with the No. 60B Selector 
for the cOQdenser in the selector Apparatus Case for sending the 
set. time signals over selector circuits. 

The set consists of a No. 149AN 
No. 127-J Extension Bell and a No. R-1971 Relay, a switch, 

This bell consists of a No. 60CG and four No. 63C Resistances 
ringer and a condenser mounted mounted in a black finished steel 
in an oak box and is used as an case approximately 6%; by 7% by 
extension signal in connection 6~ inches. 
with the No. 60BP Selector. The 

The normal operating position No. 60CG Ringer in the No. 160C 
of the time switch is in the "callor 160R Selector Set in which the 
position." When it is desired toNo. 60BP Selector is mounted 
send time 	signals a selector keygives the 	signal for the first or 
set to send 22 consecutive im­A ringing terminaL One of these 
pulses for the 17-step code or 32extension bells is required for each 
impulses for the 27-step code is signal desired in addition to the 
operated. 	 This steps all the codeone in the selector set. 
wheels of the No. 60AP Selectors 

These sets are arranged to be on the circuit up to the time re­
connected directly to the termi­ ceiving position (code wheel con­
nals in the No. 160C or 160R tact within one step of closing 
Selector Set as follows: Terminal the second or time contact) where 
L2 (Figure 14) of the extension it is retained by an insulated 
bell to be connected to terminal "time arm." The time switch is 
L2 in the selector set. Terminal then operated to the "time posi­
B2 of the extension bell to be con­ tion." This completes the cir­
nected to terminal B2 in the cuit between terminals Kl and 
selector set. Terminal S of the K3 and connects K2 to the lower 
extension bell to be connected to contact of the No. R-1971 Relay. 
the terminal 3 or 4 or 5 on the Closing circuit to terminals Kl 
base of the No. 60BP Selector as and K3 operates the No. 22IJB 
desired. These connections are Relay which connects the main 
shown on a circuit label furnished battery to the line. Then as a 
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ing t he bell to tap once each time 

TO TIME J-­
RELAY , 

CONTACTSl__ 

NO.149AN 
RELAY 
SLOW 

RELEASE 

4 NO. 53C 
RES ISTANCES 

~OVJ EACH 

NO,R1971 
RELAY 

NO. 60A TIME SENDING S 

Figure .<2 0- Schematic Circuit of N o.6 
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F£yure 19- .\10. 60A Time S endin fl Set 

time-repeating .relay in the tele­
graph circuit operates and com­
pletes the circuit between termi­
nals Tl and T2, the o. R -1971 
Relay will opera te and on the 
opening of the T 1-T2 circuit, the 
No. 149AN R elay will operate. 
On the second closure of the T1­
T2 circuit, the N o. R-1971 Relay 

will release and on the second 
opening of the T1-T 2 circuit the 
N o. 149AN Relay will release. 

Thus on the first closure of the 
T1-T2 circuit the N o. 26A R elay 
in the selector ap paratus case will 
be op rated by ~he closure of the 
lower contact of the N o. R-1~71 
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The 
on the 
or 24 ~ 
the No 
from tl 

R elay a nd sen d ut positive 
pulse on the line to advance all 
t he No. 60AP Select ors one step. 
Th is momentarily closes the ti me 
con t acts on all selectors nd caus­
es all bells to t ap. T he elrctors 
on the li ne t hen fall back to a 
position within one step of losing 
the time contact and are held 
there as before by the "time arm" 
engaging with t he holding spring. 

Then as the t ime-repeat ing 
relay operates a s cond t ime to 
close t he TI-T2 circuit the lower 
contact of the N o. R -1971 Relay 
will be opened and r lease the 
N o. 6A R elay to end out an 
impulse of t h oppo ite polarity 
o er the line, operat in g all the 
No. 60AP Selectors and causing 
all bells to tap as before. T his 
series of opera tions is repeated 
for each two opera tions of t he 
t ime-repeating relay , thus caus­



-N.o. 60A Time Sending Set 

he tele­ will release and on the second 
ld· oom­ opening of the TI-T2 circuit the 
~ termi­ No. 149AN Relay will release. 
'R-1971 

Thus on the first closure of theon the 
mt, the TI-T2 circuit the No. 26A Relay 
~perate. in the selector apparatus case will 
the TI­ be operated hy the closure of th~ 
l Relay lower contact of the N o. R-l~71 
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Relay and send out a positive the time-repeating relay operates. 
pulse on the line to advance all 

The No. 149AN Relay is suffi­the No. 60AP Selectors one step. 
ciently slow in releasing to pre­This momentarily closes the time 
vent the time sending set fromcontacts on all selectors and caus­
pulsing fast enough to cause thees all bells to tap. The self'ctors 
No. 60AP Selectors on the line toon the line then fall back to a 
step off the "time arm" if theposition within one step of closing 
time sending set is connected tothe time contact and are held 
the time-repeating relay whenthere as before by the "time arm" 
telegraph impulses are being sent. engaging with the holding spring. 

After the. time signals have
Then as the time-repeating been sent, the time switch is

relay operates a second time to operated to the selector call posi­
close the TI-T2 circuit the 10wer tion. The selectors on the line 
contact of the No. R-1971 Relay are then stepped off the "time
will be opened and release the arm" by the sending of four im­
No. 26A Relay to send out an pulses 0" the operation of any
impulse of the opposite polarity selector key. The circuit is then 
over the line, operating all the in condition for regular calling. 
No. 60AP Selectors and causing 
all bells to tap as before. This The time sending set functions 
series of operations is repeated on the local battery of either 12 
for each two operations of the or 24 volts. The "time arm" of 
time-repeating relay, thus caus­ the No. 60AP Selector is insulated 
ing the bell to tap once each time from the bell circuit to open the 

....., 
I 
I 

TO TIME 

RELAY 
 1 

CONTACTS __{ -­
I 
1 NO.IIOB 

SELECTOR 
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answer-back circuit and thus pre­
vent the tone from interfering 
with telephone conversation while 
time signals are being sent. 

Teat Requirements for the Nos. 
149AN and R-1971 Relays 

The resistance of the No. 
149ANRelay is 167 ohms and it 
should receive from 0.030 to 0.045 
ampere of current when operating 
under normal conditions. For 
test purposes the relay should 
operate on a current of 0.018 
ampere and should not operate 
on a current of 0.014 all}pere. 

The resistance of the No. 
R-1971 Relay is 100 ohms and 
it should receive from 0.040 to 
0.060 ampere of current when 
operating under normal condi­
tions. For test purposes the relay 
should operate on a current of 
0.030 ampere after the following 
adjustments are 1llade: 

The armature travel should be 
0.035 of an inch. The contact 
springs should have a tension of 
minimum 20 grams against their 
respective stops when in the un­
operated position. 

There should be an air-gap of 
minimum 0.005 inch between 
open contacts. 

OPERATION OF SELECTOR 

CIRCUITS THROUGH A 


TRANSFORMER 


In many cases, it is of advan­
tage to operate train and message 
circuits equipped with No. 60 
Type Selectors through a trans­
former in the dispatcher's station 
or at an intermediate station to: 

(1) Obtain 	 a low resistance in 
the simplex telegraph leg. 

(2) Operate 	 two or more sim­
plexed selector circuits from 
a common battery supply. 

(3) Operate one or more branch 
selector circuits from the 
main selector circuit without 
any metallic connection to it. 

(4) Allow two selector circuits to 
be used as side circuits for 
obtaining a composited or 
simplexed phantom with the 
physical and phantom tele­
phone and the telegraph cir­
cuits terminated at the same 
or different points. 

No. 341A TRANSFORMER 

The No. 341A Transformer has 
been developed to replace the 
No. 70A Repeating Coil formerly 
used on train dispatching lines. 

The No. 341A Transformer has 
a shell type silicon steel core 
clamped between angle iron 
brackets which also provide a 
mounting for the transformer and 
for the terminal connecting block. 
The transformer is approximately 
5% inehes high by 6 inches wide 
and 5 inches deep, and weighs 
approximately 20 pounds. It has 
four windings brought out to sep­
arate terminals. The primary 
windings (1-2 and 5-0) each have 
a resistance of approximately 90 
ohms and the two secondary wind­
ings (3-4 and 7-8) each have a 
resistance of approximately 170 
ohms. The two primary wind­
ings and the two secondary wind­
ings are each balanced from a 
. resistance, inductance and ca­
pacity standpoint to within 200 
crosstalk units to permit the coil 
to be used on simplexed telephone 

circuits arranged for duplex tele­
graph without interference from 
the telegraph on the side or phan­
tom telephone circuits. 

The transformer is especially 
designed for repeating the low­
frequency (3 %-cycle) selector im­
pulses for long lines with a large 
number of selectors. The im­
pedance at 1,000 cycles of the two 
secondary windings connected in 
series aiding is approximately 
6,000 ohms, and of the two pri­
mary windings in series aiding is 
approximately 12,000 ohms. The 
loss in telephone transmission 
from bridging the transformer on 
a train dispatching line as a sim­
plex bridge is, therefore, very 
small. 

The loss in telephone transmis­
sion due to inserting a No. 341A 
Transformer between two 1,000,­

ohm im] 
B. & S. 
copper 
3~db. 

No.70A 

TheN 
a toroidJ 
a wood 1 
is approJ 
by 11 il 
high, an 
26 pounc: 

The ( 
brought 
nals. T 
ings (3..Jj 
resistanc 
ohms, all 
ings (1-~ 
resistanc 
ohms. Tl 

Figure 21-941A Transfon~ 
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!ihus pre- (1) 	 Obtain a low resistance in 
the simplex telegraph leg. 

(2) Operate 	 two or more sim­
plexed selector circuits from 
a common battery supply. 

(3) 	 Operate one or more branch 
selector circuits from the 
main selector circuit without 
any metallic connection to it. 

(4) 	Allow two selector circuits to 
be used as side circuits for 
obtaining a composited or 
simplexed phantom with the 
physical and phantom tele­
phone and the telegraph cir­
cuits terminated at the same 

~. No. or different points. 

and 


No. 341A TRANSFORMER 
r...O.i04!h: The No. 341A Transformer has .. eondi­
erelay been 	 developed to replace the 
. t of No. 70A Repeating Coil formerly 

ollowing used on train dispatching lines. ~ The No•. 341A Transformer has ! a shell type 	 silicon steel .core~uld be 
elamped between angle iron! contact brackets which also provide a 

... ion of mounting for the transformer andtheir 
for the terminal connecting block. ~lIle un- The transformer is approximately 
5% inehes high by 6 inches wide 

i~-gap of and 5 inches deep, and weighs 
between approximately 20 pounds. It has 

four windings brought out to sep­
arate terminals. The primary 
windings (1-2 and 5-6) each have 
a resistance of approximately 90

.ECTOR ohms and the two secondary wind­
tlH A ings (3-4 and 7-8) each have a 
R resistance of approximately 170 

ohms. The two primary wind­
If advan­ ings and the two secondary wind­
:"meesage ings are each balanced from a 

No. 60 resistance, inductance and ca­
a· trans­ pacity standpoint to within 200 

's station crosstalk units to permit the coil 
ation to: to be used on simplexed telephone 
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circuits arranged for duplex tele­ ohm impedance lines of No. 9 
graph without interference from B. & S.· gauge non-loaded open 
the telegraph on the side or phan­ copper wire is approximately 
tom telephone circuits. 3% db. 

The transformer is especially 
designed for- repeating the low­ No. 70A REPEATING COIL 
frequency (3 31-cycle) selector im­

The No. 70A Repeating Coil is pulses for long lines with a large 
a toroidal-type coil mounted onnumber of selectors. The im­
a wood base. 	 The complete coil pedance at 1,000 cycles of the two 
is approximately 831 inches wIde secondary windings connected in 
by 	11 inches deep by 5 inches series aiding 	 is approximately 
high, and weighs approximately 6,000 ohms, and of the two pri­
26 pounds.mary windings in series aiding is 

approximately 12,000 ohms. The The coil has four windingsloss in telephone transmissIon brought out to separate termi­from bridging the transformer on nals. The two secondary wind­a train dispatching line as a sim­ ings (3-4 and 	7-8) each have aplex bridge· is, therefore, very resistance of· approximately 40
small. ohms, and the two primary wind­

The loss in telephone transmis­ ings (1-2 and 5-6) each have a 
sion due to inserting a No. 341A resistance of approximately 45 
Transformer between two 1,000,- ohms. The primary windings and • 

Figure 21-341A Transformer 

[ 45] 



bo-!---­

C 
.!fLEGRAPH 

---4-..y....:s 

e .f): 2000W 

fM'" 
'tl&~i;, 

TO NO,60B 

SELECTOR TELEGRAPH 


APPARATUS 
 TO LINE 
CASE 

5 7 

"ig~re 22-Selector Circuit Operated Through No. 341A Tran8former 

the secondary windings are bal­ two secondary windings of the 
.need from a resistance, induc­ coil connected in series aiding is 
tance, and capacity standpoint approximately 8,000 ohms. The 
to· within 200 cross-talk units to loss in telephone transmission 
penuit the coil to be used on sim­ from bridging the coil on a train 
plexed telephone circuits arranged dispatching line as a simplex 
for duplex telegraph without in­ bridge is therefore small. 
terference from the telegraph. 

The No. 70A Repeating Coil TRANSFORMER AT DISPATCHER'S 

. was designed for repeating the STATION 

low-frequency (3 ~+cycle) selec- When the entire selector cir­
, tor impulses and for telephone cuit is to be operated through a
transmission frequencies. The transformer, the No. 341A Trans­
loss in telephone transmission due former should be used and the
to inserting a No. 70A Repeating connections should ~e as shown
Coil between two 1,000-ohm im­ in Figure 22. The telephone set
pedance lines of No. 9 B. & S. should be connected to the line 
gauge non-loaded open copper side of the transformer.
wire is approximately %: db. The, 

impedance at 1,000 cycles of If it is desired to use theNo. 

either the two primary or the 70A Repeating Coil formerly used 


NO.70A REPEATING COILS r----' r----, 

TO NO. 60B {- ­
SELECTOR TO LINEAPPARATUS 


CASE 


3 

Figure 23-Selector Circuit Operated Through Two No. 70A 
Repeating Coil8 in Serie8 Aiding 
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Figure 24-No. 160B a 

at the dispatcher's station, one Leom 
or more coils as required should shou~ 
be connected as shown in Figures with 
22 or 23. oacilll 

The capacity of the condenser dense 
shown at C (Figures 22 and 23) opera 
in each case should be not less 

Athan 10 mf plus 1 mf for each 
been,selector on the circuit. A. resis­

tance of 2,000 ohms (Ward- for tll 
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two secondary windings of the 
coil connected in series aiding is 
approximately 8,000 ohms. The 
loss in telephone transmission 
from bridging the coil on a train 
dispatching line as a simplex 
bridge is therefore small. 

TRANSFORMER AT DISPATCHER'S 
STATION 

When the entire selector cir­
cuit is to be operated through a 
transformer, the No. 341A Trans­
former should be used and the 
connections should 6e as shown 
in Figure 22. The telephone set 
should be connected to the line 
side of the transformer. 

If it is desired to use the No. 
70A Repeating Coil formerly used 

TO LINE 
) 

Figure 24-No. 160B Condenser 

at the dispatcher's station, one 
or more coils as required should 
be connected as shown in Figures 
22 or 23. 

The capacity of the condenser 
shown at C (Figures 22 and 23) 
in each ease should be not less 
than 10 mf plus 1 mf for each 
selector on the circuit. A. resis­
tance of 2,000 ohms (Ward­
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Leonard EB-2000 or DM-2000) 
should be connected in parallel 
with the condensers to prevent 
oscillatory discharges of the con­
densers from interfering with the 
operation of the selectors. 

A No. 160B Condenser has 
been especially designed for use 
for the condenser at C. The No. 
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160B Condenser (Figure 24) is a 
black metal box approximately 
5 inches high, 6.!4 inches wide 
and 7Yz inches deep, equipped 
with 16 No. 138B Condensers 
connected in parallel giving a 
normal capacity of 20 mf. As 
many of these condenser units 
connected in parallel should be 
used as are required to give the 
total capacity required at C. 

When a No. 60B Rectifier is 
used as the line battery supply 
for a system operating through a 
transformer with the circuit con­
nections shown (Figure 22) the 
No. 221JB Relay in the No. 60B 
Selector Apparatus Case should 
be strapped so as to bridge its 
normally open contacts. This 
allows the condensers in the rec­
tifier set to become discharged at 
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the end of a call and thus prevent 
two preliminary pulses through 
the selectors on the next call. 

The voltage of the main bat­
tery required is somewhat greater 
when operating through a trans­
former than given in Figure 3 for 
a direct ringing circuit. The 
curves (Figure 25) show the nor­
mal voltage required when using 
the No. 341A Transformer with 
different length lines of No. 9 
B. & S. copper wires 8.3 ohms 
per loop mile and with selector 
sets uniformly distributed. Sim­
ilarly, the curves (Figure 26) 
show the normal voltage required 
when using one No. 70A Repeat­
ing Coil and when using two or 
three No. 70A Repeating Coils 
connected in series aiding as re­
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It will be seen from Figures 25 
and 26 that the No. 341A Trans­
former is considerably more effi­
cient than the No. 70A Repeating 
Coil in repeating the selector im­
pulses to the line. Even with a 
very long line only one No. 341A 
Transformer will be required 
while with the .No. 70A Repeat­
ing Coil two or three coils will 
be required. 

TELEGRAPH DROP AT INTER­
MEDIATE STATION 

When a simplex telegraph drop 
is required at an intermediate 
station either the No. 341A 
Transformer or the No. 70A 

[ 49] 

Repel 
be co 
as sh, 
case t 
dispa 
opera 
Tram 
22.. 
341A 
cient 
impul 
there 
trans] 
or tw 

Th. 
may 
matel 
TranI 



---

con­
) the 

. 0.60B 
should 

'.' ge its 
. This 

.. e rec­~ at 

t 
. 

~RtSISTANCE OF LINE IN OHMS 
1160 1992 2324 2656 2988 3320 3652 

VL V 
V .."."" ..".v 

r: /'"V 
\.~ ,/ 

~ l/ I---'" 
Vf ......./ ...... 

v-

v­

..... /'" 
I---'" 

~ 

-
~ .....:,.....­ , ­

~ --:3.0~ ...­

10 

I 
~ 200 240 280 320 360 400 440 
COP MILES OF NO.9 B&S GAGE COPPER WIRE 

for No. 160 Type Selector Sets Operated 
~ No. 941A Transformer 

f 48 J 

the end of a call and thus prevent 
two preliminary pulses through 
the selectors on the next call. 

The voltage of the main bat­
tery required is somewhat greater 
when operating through a trans­
former than given in Figure 3 for 
a direct ringing circuit. The 
curves (Figure 25) show the nor­
mal voltage required when using 
the No. 341A Transformer with 
different length Jines of No. 9 
B. & S. copper wires 8.3 ohms 
per loop mile and with selector 
sets uniformly distributed. Sim­
ilarly, the curves (Figure 26) 
show the normal voltage required 
when using one No. 70A Repeat­
ing Coil and when using two or 
three No. 70A Repeating Coils 
connected in series aiding as re­
quired. 
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It will be seen from Figures 25 
and 26 that the No. 341A Trans­
former is considerably more effi­
cient than the No. 70A Repeating 
Coil in repeating the selector im­
pulses to the line. Even with a 
very long line only one No. 341A 
Transformer will be required 
while with the .No. 70A Repeat­
ing Coil two or three coils will 
be required. 

TELEGRAPH DROP AT INTER­
MEDIATE STATION 

When a simplex telegraph drop 
is required at an intermediate 
station either the No. 341A 
Transformer or the No. 70A 
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Repeating Coils as required may 
be connected in the line circuit 
as shown in Figure 27. In this 
case the main selector line at the 
dispatcher's station should be 
operated through a No. 341A 
Transformer as shown in Figure 
22. As stated above, the No. 
341A Transformer is more effi­
cient for transmitting the selector 
impulses, while on the other hand 
there will be more telephone 
transmission loss than with one 
or two No. 70A Repeating Coils. 

The telephone transmission loss 
may be reduced from approxi­
mately 3%: db for the No. 341A 
Transformer (Figure 27) to ap­
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Figure 27-Intermediate Simplex Telegraph Drop 

proximately 1}1 db by adding a station but is looped through tel ­
No.94E Repeating Coil and con­ egraph equipment to the second 
densers connected as shown in section, the lines of the two sec­
Figure 28. tions may be connected by 2 mf 

or 4 mf condensers. That is, 
The No. 67C or 77A Repeating connect one set of condensers to 

Coil should not be used in this terminals 2 and 4, and the other 
case as they will become saturated set to terminals 5 and 7 of the 
by the high voltage on the line No. 341A Transformer. The 
when calling a selector and in­ telephone transmission loss will 
crease the loudness of the thumps then be reduced to approximately 
in the telephone receivers consid­ 1 db when using 2 mf condensers 
erably. for connecting each side of the 

line and to approximately % db 
If the telegraph drop does not when using 4 mf condensers for 

terminate at the intermediate connecting each side of the line. 

TELEGRAPH 

4 
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t5 5 7 7~ 
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Figure 28-Intermediate Simplex Telegraph Drop with Voice 

Frequency By-Pass Repeating Goil 
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BRANCH LINE 	 end ojl 
operateWhen a branch circuit is re­
at thequired without any metallic con­ 341A"nection to the main line, and the Repea',main line is not operated through 
neeted! a transformer at the dispatcher's 
of eacHstation, it should be connected to 

the main line by a No. 341A 
Transformer or No. 70A Repeat­ Wh~ 

operateing Coils as shown in Figure 29. 
at theThe capacity of the condenser at 
34CC should be not less than 10 mf give l!plus 1 mf for each selector on the 
should!branch line. side 00 
wires ::When the main line is operated 
andNIthrough a transformer at the dis­
ed topatcher's station as shown in 
ohmsFigure 22 the primary of the No. 
tween341A Transformer or the No. 70A 

Repeating Coils' should be con­ and tit 
of the.nected directly to the main line 

without any condensers or resis­
tance in series. In these cases 
also the telephone transmission COMPte 
loss can be reduced by adding the Age
No. 94E Repeating Coil and con­ train: 
densers connected in a manner circuit! 

similar to that shown in Figure 28. togi'l1 


circuit! 

circuit! 


SIMPLEX BRIDGE select« 
For a simplex bridge at the far ure 30l 

MAIN 

LINE 


Figure 29-Branch Line Operated Til 
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34~ TO LINE 
2ND SECTION 

!) 7 

fn'mediate Simplex Telegraph Drop 

station but is looped through tel­
egraph equipment to the second 
section, the lines of the two sec­
tions may be connected by 2 mf 
or 4 mf condensers. That is, 
connect one set of condensers to 
terminals 2 and 4, and the other 
set to terminals 5 and 7 of the 
No. 341A Transformer. The 
telephone transmission loss will 
then be reduced to approximately 
1 db when using 2 mf condensers 
for connecting each side of the 
line and to· approximately ~ db 
when using 4 mf condensers for 
connecting each side of the line. 

BRANCH LINE end of a train or message line 
a transformerWhen a branch circuit is re­ operated through 

at the dispatcher's station a No. quired without any metallic con­
341A Transformer or a No. 70A nection to the main line, and the 
Repeating Coil should be con­main line is not operated through 
nected as shown at the far enda transformer at the dispatcher's 
of each side circuit in Figure 30. station, it should be connected to 

the main line by a No. 341A 
When the selector circuit is notTransformer or No. 70A Repeat­

operated through a transformering Coils as shown in Figure 29. 
at the dispatcher's station, No.The capacity of the condenser at 
34C Resistances connected toC should be not less than 10 mf 
give not less than 2,000 ohmsplus 1 mf for each selector on the 
should be connected between each branch line. 
side of a simplex coil and the line 


When the main line is operated wires at the dispatcher's station, 

through a transformer at the dis­ and No. 34C Resistances connect­

patcher's station as shown in ed to give not less than 1,000 

Figure 22 the primary of the No. ohms should be connected be­
341A Transformer or the No. 70A tween each side of a simplex coil 
Repeating Coils should be con­ and the line wires at the far; end 
nected directly to the main line of the line. 
without any condenser's or resis­
tance in series. In these cases 
also the telephone transmission COMPOSITED PHANTOM 

loss can be reduced by adding the A general arrangement for using 
No. 94E Repeating Coil and con­ train and message lines for side 
densers connected in a manner circuits of a composited phantom,
similar to that shown in Figure 28. 	 to give two simplex telegraph 

circuits and a through telephone 
circuit in addition to the two 

SIMPLEX BRIDGE selector circuits is shown in Fig­
For a simplex bridge at the far ure 30. 

--)8Rl~CH 
LINE 

MAIN MAIN 
LINE LINE 

'0----- ­

Figure !9-Branch Line Operated Through a Trans/orm6T 
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Apparatus Shown on the Circuit Drawing 
Railway Train Dispatching Telepho:. 

with Selector Calling EfI, 
6;DISPATCHING STATION 
6;

(1) No. 60B Selector Apparatus Case 
1.1 	 No. 22IJB Relay 
1.2 	 No. 152A Retardation Coil (7) iiI 

1.3 	 No. 63F Resistance N 
N1.4 	 4 No. 138B Condensers 

1.5 	 No. 63C Resistance 
N1.6 	 No. 138A Condenser 

1.7 	 No. 26A Telegraph Relay (7A) lSi 
1.8 	 No. 141A Condenser lSi 
1.9 	 No.2B Circuit Breaker 
1.10 No. 709 Trumbull Switch 

D.P.S.T. 	 (8) I'll 

(2) Nos. 60A, B, C, D or E Selector 81 
Key Case 81 

2.1 	 ~o. 60A or No. 60B Selector 81Key and 
No. 50A Selector Key (9) li' 

Spaces or 9' 
No. 61A or No. 61B Selector 9'Key or 
No. 62A or No. 62B Selector (10) ?II 

Key or (11) I'll
No. 63A or No. 63B Selector 1lKey 

1l 
(3) Use whetltTransformer Circuit is t

required by connecting the "T" 1lLeads to the "L" Leads 
1l3.1 	 No. 341A ·Transformer or 

No. 70A Repeating Coil (12) iii 
3.2 	 DM-2000 Ward-Leonard N 

Resistance II 
3.3 	 No. 160B Condensers or 1lNo. 138B Condensers as 

required 11 
11 

(4) 	No. 502A Desk Set Box 1l 
(Subscriber Set) 

4.1 	 No. 43 Induction Coil 
(13) 	 li~4.2 	 No. 44 Induction Coil 

114.3 	 No. 140B Condenser 
114.4 	 No. 141B Condenser 

4.5 	 No. 141A Condenser (14) Ii' 
1:(5) No. 345A Jack Box 
It 

(6) Dispatcher Head Telephone Set 11 
6.1 	 No. 137 Plug 
6.2 	 No. 565 Cord (15) N 
6.3 	 No. 386 Transmitter 
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Apparatus Shown on the Circuit Drawing Figures 31 and 32 of the 

Railway Train Dispatching Telephone Systems Complete 


with Selector Calling Equipment 


DISPATCHING STATION 6.4 No. 189 Receiver 

(1) 	No. 60B Selector Apparatus Case 6.5 No. 3A Transmitter Attach­
ment 

1.1 	 No. 22IJB Relay 
(7) 	 No. 6000A Key or1.2 	 No. 152A Retardation Coil 

No. 1B Foot Switch and1.3 	 No. 63F Resistance 
No. 1A or No. 1B Foot Switch1.4 	 4 No. 138B Condensers 

Attachment and1.5 	 No. 63C Resistance 
No. 2A Foot Switch Attachment1.6 	 No. 138A Condenser 

1.7 	 No. 26A Telegraph Relay (7A) No. 127F Extension Bell and 
1.8 	 No. 141A Condenser No. 138A Condenser 
1.9 	 No. 2B Circuit Breaker 

WAY 	STATIO~1.10 No. 709 Trumbull Switch 
D.P.S.T. 	 (8) No. 501A Desk Set Box 

(Subscriber Set) 
(2) 	Nos. 60A, B, C, D or E Selector 8.1 No. 42 Induction Coil 


Key Case 
 8.2 	 No. 142B Condenser 
2.1 	 No. 60A or No. 60B.selector 8.3 	 No. 1014A Push ButtonKey and 

No. 50A Selector Key (9) No. 50lB Desk Set Box 
Spaces or 9.1 No. 42 Induction Coil 

No. 61A or No. 61B Selector 9.2 No. 142B Condenser • 
Key or 

(10) No. 3C Foot SwitchNo. 62A or No. 62B Selector 

Key or 
 (11) No. 1142AB Desk Stand 

No. 63A or No. 63B Selector 11.1 	 No. D3D Cord
Key 11.2 	 No. 189 Receiver 

(3) Use when Transformer Circuit is 	 11.3 No. 349 Transmitter 

required by connecting the "Til 
 .11.4 	 No. R2U Cord 
Leads to the "L" Leads "" 11.5 	 2 No. 427 Cords 3.1 	 No. 341A -Transformer or 

No. 70A Repeating Coil (12) No. 160C Selector Set or 
3.2 	 DM-2000 Ward-Leonard No. 160R Selector Set 

Resistance 12.1 	 No. 141H Condenser (~)
3.3 	 No. 160B Condensers or 12.2 	 No. 60CG Ringer No. 138B Condensers as 

12.3 	 No. 138B Condenser required 
12.4 	 No. 60AP Selector" 

(4) 	 No. 502A Desk Set Box 12.5 No. 60BP Selector" 

(Subscriber Set) "Not part of set. 


4.1 	 No. 43 Induction Coil 
(13) 	No. 127J Extension Bell 

4.2 	 No. 44 Induction Coil 13.1 No. 21BA Condenser 
4.3 	 No. 140B Condenser 13.2 	 No. 60CG Ringer 
4.4 	 No. 141B Condenser 
4.5 	 No. 141A Condenser (14) No. 98B Protector 

14.1 	 2 No. 26 Protector Blocks 
(5) No. 345A Jack Box 14.2 	 2 No. 30 Protector Blocks 
(6) 	Dispatcher Head Telephone Set 14.3 2 No. llC Fuses­

. 	 7 amperes 6.1 	 No. 137 Plug 
6.2 	 No. 565 Cord (15) No. 299F Subscriber Set 
6.3 	 No. 386 Transmitter (Hand Generator Box) 
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LINE 8ATTERY 

. Figure til-Schematic Circuit of Dispatcher's Statipn-Telephone 
and Selector Equipment ,:. . . 
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P'ISPATCHERS STATION 

t" STANDARD CIRCUIT 
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- • --} EQUIPMENT 
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Ii~ Circuit of Dispatcher's Station-Telephone 
~..aJd~flector Equipment 
" 
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TELEPHO~ EQUfPMEN T 

As the telephone lines used for 
t rain di spatching ystems may 
vary from a few mi les to 200 or 
300 miles in leng h and the num­
ber of stations on the lines may 
vary from a few to 40 or 60 st a­
t ions or even more in om cases, 

is nece sary to w;e special tele­
phone sets with such electrical 

character isti as t render the 
oices (both t he dispa t cher a nd 
he way s ation opera tors distinct 

an of uni fo rm a volume a 
possible for d irecting th opera­
tion of trains hy telephone. 

Aft r a sur vey of existing sys­
t, ms and a consideration of the 
fu t ure growth of dispatchin sys­
terris, an open wire line of 250 

11 2 

miles of r~ . 9 B. & S. gauge inch 
copper, with 40 stations evenly by 3 
spaced , was taken as an ver~ge Th 
maximum condition to determIne 
the type of set best suited to 
these conditions. In order to 
insure the most severe condition 
all way station sets were assumed 
to be simultaneously in a receiv­
ing condition. 

The most desirable type of set 
to meet these conditions is set 
which is variable bet\ een the 
receiving and the t r ansmitting 

acr s conditions, the impedance in the 
on tbreceiving position t be 7500 ohms 
recei with an angul a r relation of the 
thet otal impedance t o its re istance 
T he component. of positive 70° at 800 
of hcycles, and the impedance in the 

transmitting condition to be ap­
p roximately 500 ohms wi t h an 
a ngle of negative 12°. 

N os. SOIA AND 50 D ESK SET T 
opera B OXES 

the 

quir 

any I 
T he Nos. 50lA and 50lB Desk 

Set B oxes are for use at the way 
stations and have the electri cal 
characteristics as described above 
best suited for a long line with 
any number of the way station 
telephone sets in a r eceiving con­
dition. rent i 

thro~ The N o. 50lA Set has a N o. 
to r~1014A Push-Button in the side these

of the set for chang·ng from the 
receiving to the transmitting posi­ WI 
tion and is suitable for mounting desk 
on the top of the desk within easy opera 
reach of the operator. The No. tion, 
50lB Set is arranged for connect­ duct! 
ing to a No. 3C Foot Swit ch fo r give ! 
changing from the receiving to into 
t he transmitting posi tion and may also, 
be mounted at any convenient the 
location. The sets are m ade of coil 
oak and are approximately 6 Y2 recep 

[ 571 

Figure S3- Way Station- T elephone Equipment 

[ 56 I 



PMENT 	 characteristics as to render the 
voices of both the dispatcher and• used for the way station operators distinct ~ms may and of as uniform a volume asIto 200 or possible for directing the opera­the nUm­ tion of trains by telephone.~nes may 

Dr 60 sta­ After a survey of existing sys­
lItle cases, tems and a consideration of the 
ecial tele­ future growth of dispatching sys­
electrical tems, an open wire line of 250 

ray Station-Telephone Equipment 

miles of No. 9 B. & S. gauge 
copper, with 40 stations evenly 
spaced, was taken as an average 
maximum condition to determine 
the type of set best suited to 
these conditions. In order to 
insure the most severe condition 
all way station sets were assumed 
to be simultaneously in a receiv­
ing condition. 

The most desirahle type of set 
to meet these conditions is a set 
which is variable between the 
receiving and the transmitting 
conditions, the impedance in the 
receiving position to be 7500 ohms 
with an angular relation of the 
total impedance to its resistance 
component of positive 70° at 800 
cycles, and the impedance in the 
transmitting condition to be ap­
proximately 500 ohms with an 
angle of negative 12°. 

Nos. 50lA AND 50lB DESK SET 
BOXES 

The Nos. 50lA and 50lB Desk 
Set Boxes are for use at the way 
stations and have the electrical 
characteristics as described above 
best suited for a long line with 
any number of the way station 
telephone sets in a receiving con­
dition. 

The No. 50lA Set has a No. 
1014A Push-Button in the side 
of the set for chang:ng from the 
receiving 10 the transmitting posi­
tion and is suitable for mounting 
on the top of the desk within easy 
reach of the operator. The No. 
50lB Set is arranged for connect­
ing to a No. 3C Foot Switch for 
changing from the receiving to 
the transmitting position and may 
be mounted at any convenient 
location. The sets are made of 
oak and are approximately 6;1 

inches high by 5;1 inches wide 
by 3 inches deep . 

The No. 501A Desk Set Box 
and the associated No. 1142AB 
Desk Stand used at the way sta­
tions are shown in Figure 33. 
The method of connecting them 
in the train dispatching system 
is shown schematically in Figure 
32, together with a list of their 
component parts. The secondary 
winding of the induction coil in 
series with a No. 142B (0.25 mf) 
Condenser is permanently bridged 
across the ine. With the receiver 
on the hook the transmitter and 
receiver circuits are opened by 
the contacts of the desk stand. 
The transmission characteristics 
of the system are not changed 
material~y whether one or all of 
the sets are simultaneously in a 
receiving condition-that is, with 
the receivers off of the hook. 

The induction coil insulates the 
operator's local equipment from 
any high voltages on the line as 
the telephone equipment is con­
nected to the primary side of the 
induction coil. The induction 
coil has a breakdown of over 1,000 
volts A.C. between the windings. 
The No. 14~B Condenser is re­
quired to block the selector cur­
rent impulses from being shunted 
through the telephone sets and 
to reduce the thumps caused by 
these impulses in the receiver. 

When the push-button of the 
desk set box or the foot switch is 
operated to the transmitting posi­
tion, the ratio of turns in the in­
duction coil is changed so as to 
give a high transmission efficiency 
into the line. In this position, 
also, the receiver is put across 
the transmitter winding of the 
coil in order to give sufficient 
reception 80 that the dispatcher 



may break in on an operator 
when talking. 

The impedance at 800 cycles 
of the No. 501A or B Desk Set 
Box and No. 1142AB Desk Stand 
with the receiver off of the hook, 
is 7500 ohms in the receiving posi­
tion, and approximately 500 ohms 
in the transmitting position. . 

The No. 1142AB Desk Stand 
consists of a No. 349 Transmitter 
with two No. 427 Cords, a No. 
189 Receiver with a No. R2U 
Cord, and a No. D3D Desk Stand 
Cord. The maintenance parts 
are given in Figure 49. 

Figure 34 shows the variation 
in the transmission equivalent at 
800 cycles from the dispatcher's 
station to each way station along 
the above typical line when all 
station sets are evenly spaced and 
in a receiving condition. The 
curve shows that the farthest 

MILES FROM DISPATCHERS STATION 

station set on the line does not 
necessarily receive the smallest 
amount of power. Even with the 
stations unevenly spaced the 
maximum transmission equiva­
lent would be no greater but may 
be a~ a different position on the 
line depending on the location of 
th.e sets. 

Figure 35 shows several curves 
for the transmission equivalent at 
the last station of different lengths 
of open wire lines, No.9 B. & S. 
gauge copper, with different num­
bers of way stations evenly spaced 
on tbe lines. The fact that the 
equivalent is greater on some of 
the shorter lines than on a longer 
line is due to the loading effect 
of this type of· set on the line 
which actually tends to reduce 
the attenuation of the line. 'lhe 
minimum loss occurs in each case 
~hen the stations are approxi­
mately four miles apart. 
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No. 50:eA Desk Set Box 
(Subscriber Set) 

The No. 502A Subscriber Set 
is for use at the dispatching sta­
tion. The requirements for a 
dispatcher's telephone equipment 
differ from those of a way station 
set. The dispatcher is required 
to listen on his set practically 
continuously for eight-hour peri­
ods. It is necessary that in addi­
tion to high receiving efficiency, 
the "break-in" efficiency as well 
as the transmitting efficiency be 
as high as possible. Also, since 
there is only one dispatcher on 
the line, it is required that the 
dispatcher's set be designed to 
transmit and receive most effi­
ciently when connected to an 
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station set on the line does not 
necessarily receive the smallest 
amount of power. Even with the 
stations unevenly spaced the 
maximum transmission equiva­
lent would be no greater but may 
be at a different position on the 
line depending on the location of 
th.e sets. 

Figure 35 shows several curves 
for the transmission equivalent at 
the last station of different lengths 
of open wire lines, No. 9 B. & S. 
gauge copper, with different num­
bers of way stations evenly spaced 
on the lines. The fact that the;­
equivalent is greater on some of 
the shorter lines than on a longer 
line is due to the loading effect 
of this type of set on the line 
which actually tends to reduce 
the attenuation of the line. The 
minimum loss occurs in each case 
when the stations are approxi­
mately four miles apart. 
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No. 502A Desk Set Box 
(Subscriber Set) 

The No. 502A Subscriber Set 
is for use at the dispatching sta­
tion. The requirements for a 
dispatcher's telephone equipment 
differ from those of a way station 
set. The dispatcher is required 
to listen on his set practically 
continuously for eight-hour peri­
ods. It is necessllry that in addi­
tion to high receiving efficiency, 
the "break-in" efficiency as well 
as the transmitting efficiency be 
as high as possible. Also, since 
there is only one dispatcher on 
the line, it is required that the 
dispatcher's set be designed to 
transmit and receive most effi­
ciently when connected to an 

impedance equal to that of the 
line. The impedance of open 
wire lines for the more severe 
conditions as regards length of 
line and number of stations varies 
from 925 to 1265 ohms with im­
pedance angles varying from neg­
ative six to positive fifteen de­
grees. 

To best meet these conditions 
an anti-side tone type of set is 
used. The operation of an anti­
side tone circuit is based on the 
Wheatstone bridge principle, in 
which a balance is obtained be­
tween the line and a network in 
the set having the same impe­
dance as that of the line. In such 
a case, little or no current will 
flow in the receiver from the 
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electromotive free a oss the 
bridge , that is, fr m t he transmit­
ter sin e a balance or a near bal­
ance exists. .T hus, t he dispatch­
er's voice a nd a ny nois in the 
dispatcher's office are largely kept 
ut of hi receiver or loud spe er 

On the other hand , a ny el ctro­
moti ve force in the line will cause 
current to flow through the re­
ceiver. 

The o. 502A ubsciiber Set 
and the associa ted l lephone 
equipment used at the disp tch­
er's t ation are shown in Figure 
36. The method of conn ti ng 
them 111 the train dispatchi n 
sy tern is shown schemati all in 
F igure 31 together with a list of 
their 'omponent parts. T he two 
induction coils insulate the dis­
patcher' local equipment from 
any high voltage on the line as 
the telephone equipment is con­
nected to the primary sid s of t he 
induction coils. T he induC' tion 
coils have a breakdown of ver 

,000 volts A.C. het ween th 
windings. The secondary wind­
ings f the No.4 ' nd 1'0. 44 
I nducti n Coils in series with a 
No. 140B Condenser (0.5 mf) are 

ermllnently bridged across the 
li ne. T his line condenser is neces­
sary to k ep the sele tor signal­
li ng impulses from eing shunted 
through the set and interfering 
with t he selector operation, as 
well as to reduce t he t.humps in 
the dispatcher's recei er. The 
line condenser is balanced by a 
similar one (No. 141B Conden­
ser) in the network a rm of the set. 
The No. 141A Condenser in series 
with the receiver increa es the 
receiving efficiency. The impe­
dance of the set is approximately 
875 ohms with an impedance 
angle of positive 27 degrees. 

Figftre .']6- ispatcher's Station-Telephone Equipment 
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Itcher'S Station-Telephone Equipment 
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electromotive force across the 
bridge, that is, from the transmit­
ter since a balance or a near bal­
ance exists. ',Thus, the dispatch­
er's voice and any noise in the 
dispatcher's office are largely kept 
out of his receiver or loud speaker. 
On the other hand, any electro­
motive force in the line will cause 
current to flow through the re­
ceiver. 

The No. 502A Subscriber Set 
and the associated telephone 
equipment used at the dispatch­
er's station are shown in Figure 
36. The method of connecting 
them in the train dispatching 
system is shown schematically in 
Figure 31 together with a list of 
their component parts. The two 
induction coils insulate the dis­
patcher's local equipment from 
any high voltage on the line as 
the telephone equipment is con­
nected to the primary sides of the 
induction coils. The induction 
coils have a breakdown of over 
1,000 volts A.C. between the 
windings. The secondary wind­
ings of the No. 43 and No. 44 
Induction Coils in series with a 
No. 140B Condenser (0.5 mf) are 
permanently bridged across the 
line. This line condenser is neces­
sary to keep the selector signal­
ling impulses from being shunted 
through the set and interfering 
with the selector operation, as 
well as to reduce the thumps in 
the dispatcher's receiver. The 
line condenser is balanced by a 
similar one (No. 141B Conden­
ser) in the network arm of the set. 
The No. 141A Condenser in series 
with the receiver increases the 
receiving efficiency. The impe­
dance of the set is approximately 
875 ohms with an impedance 
angle of positive 27 degrees. 

The No. 386 Transmitter is a 
low resistance insulated centrally 
damped local battery transmitter 
having a face, bell and chestplate 
of polished aluminum. It is 
equipped with a No. 3A Trans­
mitter Attachment for holding 
it on the dispatcher's chest. The 
maintenance parts are given in 
Figure 48. 

The No. 189 Receiver is a black 
finished metal head receiver unit 
with a rubber ear-piece, equipped 
with a No. 3B Headband. It has 
a single coil wound to a resistance 
of 45 ohms. If any parts are re­
placed care should be taken to 
insure that the distance between 
the core and the plane of the edge 
of the case is 0.009 to 0.010 inches. 
The diaphragm should be flat and 
free from dents or bends. The 
maintenance parts are given in 
Figure 48. 

The No. 345A Jack Box per­
mits the use of two operators' 
telephone sets in parallel and 
provides easy means for discon­
necting the operator's head set. 
The No. 565 Cord and No. 137 
Plug connects the No 386 Trans­
mitter, No. 189 Receiver and the 
No. 345 Jack Box. 

The No. 6000A Key or No. 1B 
Foot Switch is used to close the 
local transmitter battery. 

The transmitting efficiency of 
the No. 502A Subscriber Set and 
associated dispatcher's telephone 
equipment is approximately two 
db less than that of the No. 501A 
Desk Set Box and associated way 
station equipment; however, the 
receiving efficiency is approxi­
mately six db better. The side 
tone in the dispatcher's equip­
ment is in the neighborhood of 
15 db less than in the way station 
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equipment. The "break-in" of to an instrument that is known 
the dispatcher's equipment is the to give satifactory service. 
same as its receiving efficiency. 

The possibility of using the way TELEPHONE AMPLIFIERS 
station set for.~a dispatcher has 

Telephone amplifiers may bebeen considered.·· In certain cases 
used in railroad signal towers,it may give satisfactory service 
way stations and train dispatch­but since the requirements for a 
er's offices to supplement theway station and a dispatcher's 
usual telephone outfit. They areset are different, it"does not seem 
designed to amplify the incomingadvisable to use a way station set 
speech so that a loud speakingfor a dispatcher. The lower side 
telephone connected to them willtone and the easier operating fea­
produce sufficient volume to betures of the No. 502A Set justify 
heard at a distance of several feet,a different type of set from that 
thus relieving the way stationused at the way station for the 
operator or the dispatcher of thedispatcher. 
necessity of wearing a head re­

The transmission equivalents ceiver. 
given are based on results ob­

This onlytained from talking close to the arrangement not 
eliminates the physical discom­mouthpiece of the transmitter. 
fort and annoyance of wearingThe efficiency of a transmitter 
a headset continuously while on decreases rapidly as the distance 
duty, but it gives the operatorbetween the speaker's lips and the 
greater freedom of movement.transmitter mouthpiece increases. 
It also does away with the objec­The lips should be approximately 
tionable effects due to surges in Yz inch from .the mouthpiece. 
adjacent power lines since suchWhen the lips are 1, 2, 3 or 4 

inches away from the mouthpiece, noise is no longer impressed 
directly on the ear.the loss in transmission efficiency 

will be 3 Yz db, 6 Yz db, 9 db and The amplification given by an 
ll}i db respectively. If the lips amplifier is in general sufficient 
are held closer than Yz inch to the to give satisfactory loud speaking 
mouthpiece, there is a loss in telephone operation where good 
articulation or clearness of speech. volume is obtained from the head­
Too much emphasis cannot be set and where the line and exter­
placed on the proper use of the nal noises are not excessive. 
telephone transmitter on such The input impedance of theimportant circuits as those of amplifiers is such that a relativelytrain dispatching lines. large number of amplifiers may 

It is difficult to give tests for be connected across the telephone 
transmitters and receivers to be line without introducing excessive 
made in the field without ade­ losses which might interfere with 
quate testing equipment. How­ conversations carried on between 
ever, it is recommended that a stations at extreme ends of the 
transmitter or receiver that has line. Also, in view of the use of 
been repaired or one whose opera­ the line for selector operation, the 
tion is' questionable be compared input impedance of the amplifier 
under the same circuit conditions has been so arranged that it will 
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Figure 37-No. lOOE Loua 

not offer any appreciable shunt­ inche: 
ing effect to selector currents. amplii 

impe(1 

No. lOOE LOUD SPEAKER SET appru 

The No. lOOE Loud Speaker Th! 
Set (Figure 37) consists of a two­ supplJ 
stage resistance-coupled amplifier cycle 
and a Jensen midget speaker powel 
mounted in a walnut finished direct 
cabinet. The approximate over­ to po 
all dimensions are 11 Yz inches when 
long by 7 inches high by 5Yz Loud 
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to give sat il actory service. 

T ELEPHONE AM PLIFIERS 
Telephone amplifiers may be 

used in railroad signal towers, 
way stations and train dispatch­
er's offices to supplement the 
usual telephone outfi t. T hey are 
designed to a mplify t he incoming 
speech so that a loud speaking 
telephone connected to them will 
produce sufficient volume to he 
heard a t a dis tance of several feet, 
thus relieving the way station 
operator or t he dispatcher of the 
necessity of wear ing a head re­
ceiver . 

This arrangement not onl 
elimina tes t he physical discom­
fort an d annoyance of wearing 
a headset continuously while on 
duty, but it gives the opera tor 
greater freedo m of movement. 
I t also does away with the objec­
tionable effects due to surges in 
adjacen t power lines since such 
noise is no longer im pressed 
directly on t he ear. 

T he ampli fication given hy an 
amplifier is in general sufficIent 
to give satisfactory loud speak ing 
telephone operation where good 
volume is obtained from th e head­
set and where t he li ne a nd exter­
nal noises a re not excessive. 

T he input impedance of t he 
amplifiers is such that a relat ively 
large number of amplifiers may 
be connected across the telephone 
line without introducing excessive 
losses which might interfere with 
con versations carried on between 
stations at extreme ends of the 
line. Also, in view of the use of 
the line for selector operation, the 
input impedance of the amplifier 
has been so arranged that it will 

-::­

~.:== --= 

FiUlirc 3 7 Nn. 1(1oE Loud Speaker Set 

not offer any appreciable shunt­
ing effect to selector currents. 

No. 100E L OUD SPEAKER SET 

The N o. 100E Loud Speaker 
Set (Figure W, ) consists of a two­
stage resistance-coupled amplifier 
and a Jensen midget speaker 
mounted in a walnut finished 
cabinet. The approximate over­
all dimensions are Il l.!:? inches 
long by 7 inches high by 5; i 

inches deep. The gain of the 
am p1ifier when operating from an 
im pedance of 300 to 600 ohms is 
approximately 60 db. 

T he set will operate on a power 
supply of 105-125 volt, 25-60 
cy cle alternating current or on a 
power supply of 106-125 volt 
direct current. It is necessary 
to pole the power cord correctly 
when connecting the ~o . lODE 
Loud Speaker to a direct current 
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source. It is also desirable to 
pole the cord when using an alter­
nating current source, since the 
noise with one polarity connec­
tion is generally less than with 
the opposite polarity connection. 
The power. consumption is ap­
proximately 60 watts. 

The power swit~h (right-hand 
knob) has three positions. In the 
first or off position (maximum 
counter-clockwise) the power sup­
ply is open. In the second position 
the power circuit is closed and 
sufficient current is provided to 
maintain the tube heating ele­
ments at a temperature where 
response may be obtained quickly 
from the amplifier when desired 
without shortening the life of the 
tubes. Also in the second posi­
tion the signal lamp will light up 
with moderate brightness and the 
amplifier output is short circuited 
to prevent any response. In the 
third position, the heating ele­
ments of the tubes receive full 
current, the signal lamp assumes 
full brightness, the short circuit 
is removed from the output of 
the amplifier and the set is ready 
for operation. 

The set may be put in opera­
tion if desired by turning the con­
trol knob directly to the third 
position; in this case approxi­
mately one minute will be re­
quired for the tube elements to 
heat up. The time required for 
the tubes to heat to operating 
temperature after switching from 
the second to the third position 
is less than five seconds, provided 
the set has been in the standby 
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source. It is also desirable to 
pole the cord when using an alter­
nating current source, since the 
noise with one polarity connec­
tion is generally less than with 
the opposite polarity connection. 
The power consumption is ap­
proximately 60 watts. 

The power swit~h (right-hand 
knob) has three positions. In the 
first or off position (maximum 
counter-clockwise) the power sup­
ply is open. In the second position 
the power circuit is closed and 
sufficient current is provided to 
maintain the tube heating ele­
ments at a temperature where 
response may be obtained quickly 
from the amplifier when desired 
without shortening the life of the 
tubes. Also in the second posi­
tion the signal lamp will light Up 
with moderate brightness and the 
amplifier output is short circuited 
to prevent any response. In the 
third position, the heating ele­
ments of the tubes receive full 
current, the signal lamp assumes 
full brightness, the short circuit 
is removed from the output of 
the amplifier and the set is ready 
for operation. 

The set may be put in opera­
tion if desired by turning the con­
trol knob directly to the third 
position; in this case approxi­
mately one minute will be re­
quired for the tube elements to 
heat up. The time required for 
the tubes to heat to operating 
temperature after switching from 
the second to the third position 
is less than five seconds, provided 
the set has been in the standby 

. 

(second position) for sufficient 
time. 

The left-hand control knob 
may be used to increase or de­
crease the volume of the output 
of the set. 

CONNECTIONS AT DISPATCHER'S 

STATION 

The No. lOOE Loud Speaker 
Set, the No. 34H Resistance, No. 
142D CO)idenser, No. 12E Con­
necting.Block abd the No. 6017B 
Key s}lould be connected with the 
usual' telephone equipment at the 
dispatcher's station as shown in 
Figure 38. The amplifier is con­
nected in the balanced side of the 
No. 502A Subscriber Set in place 
of the No. 189 Receiver and a 
switch is provided so that either 
amplifier or receiver may be used. 

The No. 142D Condenser (0.05 
mf) reduces the thumps in the 
loud speaker caused by the selec­
tor signalling impulses. 

The No. 6017B key provides a 
means for switching from the loud 
speaker set to the head receiver. 

The No. 34H Resistance shunts 
the input of the amplifier and its 
purpose is to provide an adjust­
ment for the loud speaker volume. 
As indicated in Figure 44 the 
three connections to the resist­
ance are adjustable and should 
be placed on their proper taps by 
trial as follows. With the power 
supply turned on, the No. 6017B 
Key set to connect the amplifier, 
and the volume control set for full 
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gain of the amplifier, lead No. 1 
should be connected to give a 
total shunting resistance of from 
40 to 100 ohms on the No. 34H 
Resistance so that the volume 
from the nearby station will not 
be too loud and at the same time 
the volume from the most distant 
station will be satisfactory. 

With the foot switch operated 
and a distant station talking, 
lead No. 2 should be connected 
so that sufficient volume is ob­
tained for break-in purposes from 
a distant station and at the same 
time so that the loud speaker will 
not howl when the dispatcher is 
speaking. With the No.2 lead 
connected so as to reduce the 
shunting resistance to 10 or 20 
ohms, howling will usually not 
occur, and sufficient volume will 
be obtained for break-in pur­
poses. 

The No. 3B foot switch con­
nects the battery to the transmit­
ter and lowers the value of the 
shunting resistance across the in:" 
put of the loud speaker set to 
prevent howling when the dis­
patcher is talking. The foot 
switch must be depressed to talk 
and released to receive, although 
reception at a reduced volume for 
"break-in" purposes may be had 
while the switch is depressed. 

With the 100E Loud Speaker 
Set connected as described, ade­
quate reception and "break-in" 
by any way-station operator 
should be obtained by the dis­
patcher over 200 miles of line. 

CONNECTIONS AT WAY STATION 

The No. 100E Loud Speaker 
Set, when used with the usual 
telephone equipment at a way 
station, should be connected di­
rectly across the line in series 
with a 141I1 Condenser with its 
two units connected in series 
to give a capacity of 0.01 mf. 
The condenser reduces the thump 
in the loud speaker caused by the 
selector signalling impulses and 
prevents the shunting of these 
impUlses by the loudspeaker set. 

The No. 3D Foot Switch should 
replace the No. 3C Foot Switch 
shown as item 10 on Figure 32 
(page 55), and the added termi­
nals 8 and 9 should be connected 
to the input terminals 1 and 2 of 
the No. 100E Loud Speaker Set. 
With the input of the set short­
circuited the operator when talk­
ing will receive any break-in by 
the dispatcher by means of the 
No. 189 Receiver. 

When the amplifier is not in 
use keep the power turned off in 
order to conserve the life of the 
vacuum tubes. 

If the amplifier fails to operate, 
test the power supply and the 
associated polarity, particularly 
if the power supply is from a 
direct-current source. Should the 
signal lamp and the heater ele­
ment of the tubes fail to light. 
remove the back cover plate and 
insert new tubes successively in 
their respective sockets to deter­
mine whether or not the heater 
element of anyone tube has 
opened the series heater circuit. 

including thlIf the amplifier fails to operate 
tenance parafter replacement of all three 
foot switche vacuum tubes and the heater ele­
96,Figure 5iment of the vacuum tubes are 

operating at their normal brilli­
The No.'ancy the operator should not in 

equipped wigeneral try to correct the trouble 
tact and is UIhimself but should obtain the 
Subscriber ~services of the nearest distributor. 
station to C1 

To insure continuous service the transmit 
from the amplifier it is recom­ the contact. 
mended that spare Raytheon minimum d 
C. K. 108, No. 43 and No. 25-Z-5 tact points I 
tubes be kept on hand. when contac 

be a minim 
The power supply cord may be after eonta~ 

ordered as a No. M2CB Cord. mum travel 
ured at the 

Information for ordering any be YS inch. 
other apparatus units in the No. 
100E Loud Speaker Set·is given The No •. 
in Figure 38. two and br 

is used whe 
phone set il 

Foot Switches 502A Subs 
The No.1 and No.3 Type Foot patcher's 

Switches are used for making the connects tt 
necessary connections betw~en mitter fort 
the local battery, transmitter, the shunt 
and subscriber set and to change input or OJ 

from the receiving to the trans­ type of 10 
mitting position at the dispatch­ used.Wb 
er's station or way station. Each are open' 
foot switch is comprised of two between Cl 
contact spring pileups; the switch­ !t2 inch an 
es differ only in the spring com­ thereshou 
bination controlled by the foot of !t2 inch 
pedal. The contact springs have The max 
a breakdown of over 1,000 volts springs m 
AC between the springs and be­ points shj 
tween the springs aDd frame. The 

normallyfoot switches are enclosed in a 
three-sprilblack finished metal ease approxi­
before tbmately 7~ inches high, 3 % inches 
spring pillwide and 3 inches in depth (not 
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•lead No.1 CONNECTIONS AT WAY STATION 

to give a 
The No. lOOE Loud SpeakerIlce of from 

Set, when used with the usual . No.34H 
telephone equipment at a way

e volume 
station, should be connected di­

n will not ~ rectly across the line in series 
~ same time with a 14LH Condenser with its 
~ost distant two units connected in series 
~Ory. to give a capacity of 0.01 mf. 
~ The condenser reduces the thump 
~h operated in the loud speaker caused by the 
~n talking, selector signalling impulses and 
, connected prevents the shunting of these
lame is ob­ impulses by the loudspeaker set. 
~poses from 
~ the same The No. 3D Foot Switch should 
Jpeaker will replace the No. 3C Foot Switch 
tspatcher is shown as item 10 on Figure 32 
No.2 lead (page 55), and the added termi­
teduce the nals 8 and 9 should be connected 
• 10 or 20 to the input terminals 1 and 2 of 
18ually not the No. 100E Loud Speaker Set. 
mlume will With the input of the set short­
ak-in pur- circuited the operator when talk­

ing will receive any break-in by 
the dispatcher by means of the 

lWitch con­ No. 189 Receiver. 
te transmit­

When the amplifier is not inalue of the 
use keep the power turned off in ross the in­
order to conserve the life of theLker set to 
vacuum tuhes. It the dis-

The foot If the amplifier fails to operate, 
lSed to talk test the power supply and the 
e, although associated polarity, particularly 
volume for if the· power supply is from a 
lay be had direct-current source. Should the 
Iressed. signal lamp and the heater ele­

ment of the tubes fail to light, 
ld Speaker remove the back cover plate and 
rlbed, ade­ insert new tubes successively in 
."break-in" their respective sockets to deter­

operator mine whether or not the heater 
.y the dis- element of anyone tube has 
of line. opened the series heater circuit. 
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If the amplifier fails to operate including the pedal). The main­
after replacement of all three tenance parts for the following 
vacuum tubes and the heater ele­ foot switches are given on page 
ment of the vacuum tubes are 96, Figure 50. 
operating at their normal brilli­
ancy the operator should not in The No. 1B Foot Switch is 
general try to correct the trouble equipped with a single make con­
himself but should obtain the tact and is used with the No. 502A 
services of the nearest distributor. Subscriber Set at the dispatcher's 

station to connect the battery to 
To insure continuous service the transmitter for talking. When 

from the amplifier it is recom­ the contact springs are open the 
mended that spare Raytheon minimum distance between con­
C. K. 108, No. 43 and No. 25-Z-5 tact points should be !i2 inch and 
tubes be kept on hand. when contact is made there should 

be a minimum travel of %'2 inch 
The power supply cord may be after contact is made. The maxi­

ordered as a No. M2CB Cord. mum travel of the springs meas­
ured at the contact points should 

Information for ordering any be VB inch.
other apparatus units in the No. 
lOOE Loud Speaker Set is given The No. 3B Foot Switch makes 
in Figure 38. two and breaks one contact, and 

is used when a loud speaking tele­
phone set is connected to the No.Foot Switches 
502A Subscriber Set at the dis­

The No.1 and No.3 Type Foot patcher's station. The switch 
Switches are used for making the connects the battery to the trans­
necessary connections betwc;:en mitter for talking and also reduces 
the local battery, transmitter, the shunt resistance across the 
and subscriber set and to change input or output of the particular
from the receiving to the trans­ type of loud speaking telephone 
mitting position at the dispatch­ used. When the contact springs
er's station or way station. Each are open the minimum distance 
foot switch is comprised of two between contact points should be 
contact spring pileups; the switch­ !i2 inch and when contact is made
es differ only in the spring com­

there should be a minimum travelbination controlled by the foot 
of !i2 inch after contact is made. pedal. The contact springs have 
The maximum travel of thea breakdown of over 1,000 volts 
springs measured at the contactAC between the springs and be­
points should be VB inch. Thetween the springs and frame. The 
normally closed contact of thefoot switches are enclosed in a 
three-spring pileup should openblack finished metal case approxi­


mately 7Y2 inches high, 3%; inches before the contact of the two­

wide and 3 inches in depth (not spring pileup closes, which in turn 
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should close before the normally 
open contact of the three-spring 
pileup closes. 

The No. 3C Foot Switch makes 
three and breaks two contacts, 
and is used in conjunction with a 
No. 501B Subscriber Set at the 
way station. The switch con­
nects the battery to the trans­
mitter for talking and changes 
the turns ratio of the induction 
coil to increase the efficiency of 
the set when transmitting and 
recelvmg. When the contact 
springs are open, the minimum 
distance between the contact 
points should be !-{2 inch and 
when the contact is made there 
should be a minimum travel of 
Y:l2 inch after contact is made. 
The maximum travel of the 
springs measured at the contact 
points should be VB inch. The 
normally closed contact of the 
three-spring pileup should open 
before the normally open con­
tact is made. The normally 
closed contact of the four-spring 
pileup should open before the 
normally open contacts are made. 

The No. 3D Foot Switch makes 
four and breaks two contacts, and 
is used when a loud speaking tele­
phone is connected to the No. 
501B Subscriber Set at a way 
station. The switch connects the 
battery to the transmitter for 
talking, changes the turns ratio 
of the induction coil to increase 
the efficiency of the set when 
transmitting and receiving, and 
short circuits the input or out­
put of the particular type of loud 
speaking telephone used. When 
the contact springs are open, the 
minimum distance between the 
contact points should be !{2 inch 
and when contact is made there 
should be a minimum travel of 

crosses, leaks, etc., as this de­ keys by WI 

pends in a great measure on the one hand. 
local conditions and the testing with the 
apparatus available. releasing 1 

and seeill1l 
Test 2 operation, 

Test (every two weeks) the same time 
potential of the local and main NOTE: 1 
batteries when the normal operat­ i· 
ing current is flowing. ~ 

~ 
Test 3 II 

Test (once a month) by operat­ q 
ing each No. 60 Type Selector ~ 
Key, to determine for the regular 
stepping impulses, that the length " b 
of time during which the positive •potential is on the line is equal ~ 
to the time during which the neg­ ~ 
ative potential is on the line, as Tesl5
described .on page 12 under head­

Anothe;ing "No. 26-A Telegraph Relay." 
when theIf the results for all keys are the 
and from 'Isame, the local battery in good 
3 monthscondition, and the times that the 
line testspositive and negative potentials 
in thecaUare on the line are not equal, then 
each fo~the 	No. 26-A Relay should be 
tential of:adjusted by changing the mag­
beredueenetic air-gap. However, if a few 
or by sue!keys give unequal results, the K1 
ditions wiand K2 contact on these keys 
should tbshould be adjusted to give the 
there is a:same results as the other keys. 

Of·l(See Selector Keys, page 14.) some 
the propj 
above tilTest 4 
voltage. ~' 

Test (once a month) the time opportunl
of one complete operation of each weakpoill
selector key. The time should they mllJ
be within the allowable variation avoid futl
given for that particular selector unavoidal
key. If not, adjust the governor that ma)'j
springs, as described, to make it First Teal 
so. A convenient way to do this 
is to make sure that one key is Tests < 
right by timing its operation with tenance'1 
a stop watch, if one is available; consisten1 
or if not, with an ordinary watch of troubl. 
and then testing the remaining ference \II 
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!{2 inch after contact is made. 
The maximum travel of the 
springs measured at the con­
tact points should be VB inch. 
The normally closed contact of 
the five-spring pileup should open 
before the normally open contact 
associated with the same operat­
ing spring is made. The normally 
closed contact of the four-spring 
pileup should open before the 
normally open contacts are made. 

No. 	lA and No. IB Foot Switch 
Attachments 

The Nos. 1A and 1B Foot 
Switch Attachments are steel bars 
pivoted at each end and operate 
against the pedal of the foot 
switch. 

No. 	2A Foot Switch Attachment 

The No. 2A Foot Switch 
Attachment is a %'-inch black 
enameled conduit equipped with 
a %'-inch T and B bushing at one 
end and also includes a pipe strap 
and screw for mounting. It is 
used to protect the wires entering 
the foot switch. 

MAINTENANCE TESTS 

Periodic Tests 
It is recommended that regular 

periodic tests be made of the line 
and the apparatus in the calling 
circuit as follows: 

Test 1 

Line tests should be made daily, 
as the line, as a rule, is subject to 
extreme variations due to its ex­
posure to variable weather con­
ditions, interference from outside 
sources, etc. No attempt will be 
made here to indicate the best 
way to determine the faults in 
the line such as opens, shorts, 
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~ inch after contact is made." normally 
~ee-spring The maximum travel of the 

springs measured at the con­
~ tact points should be Ys inch. 
ktch makes The normally closed contact of 
~ contacts, the five-spring pileup should open 
~ion with a before the normally open contact 
fSet at the associated with the same operat­
Fitch con­ ing spring is made. The normally 
~the, trans­ closed contact of the four-spring
,d changes pileup should open before the 
~ induction normally open contacts are made. 
Hreiency of 
litting and No. lA and No. IB Foot Switch 
le contact Attachments
t·minimum 
~. contact The Nos. 1A and 1B Foot 
~ inch and Switch Attachments are steel bars 
made there pivoted at each end and operate 

against the pedal of the foot'.. ;".tJ:ayel of 
~. js made. switch. 
rei of the 
the contact No. 2A Foot Switch Attachment 
inch. The The No. 2A Foot Switch 
tact of the Attachment is a %-inch black
hould open enameled conduit equipped with 
r~pen con­ a %-inch T and B bushing at onea normally end and also includes a pipe strap
·four-spring and screw for mounting. It is 
I before the used to protect the wires entering~ are made. the foot switch. . 

witch makes 
~ntacts, and MAINTENANCE TESTS
ieaking tele­
to the No. Periodic Tests 
I at a way It is recommended that regular 
:onnects the periodic tests be made of the line 
~mitter for and the apparatus in the calling 
'turns ratio circuit as follows: 
to increase 

Test 1 II set when 
~iving, and Line tests should be made daily, 
put or out­ as the line, as a rule, is subject to 
type of loud extreme variations due to its ex­
sed. When posure to variable weather con­
re open, the ditions, interference from outside 
ietween the sources, etc. No attempt will be 
tbe !.{2 inch made here to indicate th~, best 
made there way to determine the faults in 

m travel of the line such as opens, shorts, 
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crosses, leaks, etc., as this de­ keys by winding this key up with 
pends in a great measure on the one hand and the key under test 
local conditions and the testing with the other hand and then 
apparatus available. releasing both at the Eame time 

and seeing if they complete their 
Test :2 operation at approximately the 

Test (every two weeks) the same time. 
potential of the local and main NOTE: If the keys become noisy
batteries when the normal operat­ in operation, a little Eagle 
ing current is flowing. No. 3 Spindle Oil or 

watch oil on the worm and 
Test !J gears wiil help. The 

Test (once a month) byoperat­ amount of oil used should 
ing each No. 60 Type Selector be exceedingly small and 
Key, to determine for the regular no other kind of oil should 
stepping impulses, that the length be used under any circum­
of time during which the positive stances for the reason that 
potential is on the line is equal heavier oils tend to become 
to the time during which the neg­ gummy.
ative potential is on the line, as 

Test 5 described on page 12 under head­
ing "No. 26-A Telegraph Relay." Another test should be made 
If the results for all keys are the when the selectors installedare 
same, the local battery in good and from time to time (say every 
condition, and the times that the 3 months) thereafter. After the 
positive and negative potentials line tests and tests on apparatus 
are on the line are not equal, then in the calling circuit are made and 
the No. 26-A Relay· should be each found satisfactory, the po­
adjusted by changing the mag­ tential of the main battery should 
netic air-gap. However, if a few be reduced by from 50 to 75 volts, 
keys give unequal results, the K1 or by such value as the local con­
and K2 contact on these keys ditions warrant, and each station 
should be adjusted to give the should then be called in turn. If 
same results as the other keys. there is a failure it will show that 
(See Selector Keys, page 14.) some of the apparatus has not 

the proper margin of operation 
a bove the minimum operatingTest 4 
voltage. This test will give anTest (once a month) the time 
opportunity to investigate anyof one complete operation of each 
weak points that may exist so thatselector key. The time should 
they may be remedied and thusbe within the allowable variation 
avoid future failure due to somegiven for that particular selector 
unavoidable line or other troublekey. If not, adjust the governor 
that may occur. This is a Safetysprings, as described, to make it 
First Test.so. A convenient way to do this 


is to make sure that one key is Tests of this nature are main­

right by timing its operation with tenance tests and if carried out 

a stop watch, if one is available; consistently may forestall causes 

or if not, with an ordinary watch of trouble and thus prevent inter­

and then testing the remaining ference with service. 


[ 69 J 



Tests Jor Failure of Operation 
When a call is made and the 

bell does not ring, or no answer­
back is heard in the receiver, it is 
an indication that there is trouble 
somewhere in the system. 

First, notice if the usual dull 
thumps are heard in the receiver 
when a key is operated; if not, 
this is an indication that battery 
current is not being supplied to 
the line. The battery connec­
tions and operations of the relays 
in the calling circuit should be 
examined. 

Then call the stations on each 
side of the station that failed and 
if these do not respond, it is an 
indication of line trouble or else 
trouble in the calling apparatus. 
Test the line wires and if no 
trouble is found, test the appara­
tus in the calling circuit as de­
scribed under Periodic Tests 2, 
3 and 4. 

If the stations on each side of 
the station that failed, respond, 
it is an indication of trouble with 
that selector key or else in the 
apparatus at that way station. 
This key should be tested as de­
scribed under Periodic Tests 2 
and 3. If the key is operating 
satisfactorily, have the call made 
for that station and observe if­
the selector steps up properly to 
the ringing position; if it does and 
the bell does not ring, test the 
bell by making a metallic con­
nection between -terminals 1 and 
2 on the selector. If the bell then 
rings, it shows a poor contact or 
loose connections on the selector. 
The wiring to the contact springs 
and the contact itself should then 
be examined. 

If the bell does not ring when 
a connection is made between ter­
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minals 1 and 2 on the selector, 
test the local battery and examine 
operation of the bell and the 
answer-back. (See No. 60CG 
Ringer, page 28.) 

If it is possible to call the sta­
tions on each side of the station 
that fails and the selector key for 
this selector and the bell circuit 
are operating properly, it indi­
cates that the selector is at fault. 
If the selector does not move at 
all when a call is made, it indi­
cates an open in the selector cir­
cuit at the way station. 

To determine whether current 
is flowing through the selector, 
a reading may be taken with a 
milliammeter. It is difficult to 
measure the current through the 
selectors, due to the very small 
current and the fact that each 
impulse of current is of short 
duration and in an opposite direc­
tion to the preceding one. How­
ever, with a zero-center 10 milli­
ampere-scale ammeter the swing 
of the needle on each side of the 
zero point should be equal for the 
regular stepping impulses. The 
value of the reading will depend 
on the damping of the meter and 
a minimum value can only be 
obtained by trial. 

If a voltmeter is used to mea­
sure the potential at the station 
where failure has occurred, a high 
resistance meter, say not less than 
15,000 ohms, must be used. A 
zero-center-scale meter is prefer­
able and, in this case also, the 
swing of the needle on each side 
of the zero point should be equal 
for the regular stepping impulses. 
However, the amount of the swing 
will depend somewhat on the 
damping of the meter and a 
definite value cannot be given. 

A minimum value can be obtained When: 
from trial. the line 11 

may be c 
As a general thing, adjustment the contI! 

of the selector in the field is not and no 
recommended. However, if the When It I 
cause of failure of operation of the ther out 
selector is quite obvious, there is nearbyse 
no objection to correcting the dependin:
trouble at once. Extreme care line. 
should be taken in adjusting the 
selector. It freql 

graph wir 
If the cause of the failure is not wise b~ 

easily seen or easily corrected, phonew 
we recommend that a spare selec­ battery it 
tor be substituted and that the of the se. 
selector which failed to operate with by.
be returned for investigation. pecially l 
When a selector is returned, a are revert 
statement of the conditions and, 
as nearly as possible, the manner If the 
in which the selector acted, should low but i 
be sent along with the selector to both line 
aid in determining the cause of effect on 1 
failure. of course1 

far end oj 
current. j

Effect of Line or Wire Troubles the selecl 
When a wire goe, down or sufficien~ 

becomes open in any other way I unbaland 
the line as a rule becomes noisy the leaki 
and the stations beyond the break greater t1 
cannot be called. All stations as a ruleJ 
can usually be called, however, noisy, b~ 
up to the break. operatio~ 

I 
1 
1 

j 
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ltation minals 1 and 2 on the selector, 
~ and the test the local battery and examine 
I) answer­ operation of the bell and the 
~iver, it is answer-back. (See No. 60CG.8 trouble Ringer, page 28.) 
ill. 

If it is possible to call the sta­
lSual dull 	 tions on each side of the station 
t receiver 	 that fails and the selector key for 

; if not, this selector and the bell circuit 
t battery 	 are operating properly, it indi­

plied to cates that the selector is at fault. 
connec­ If the selector does not move at 

be relays 	 all when a call is made, it indi­~ould be 	 cates an open in the selector cir­
cuit at the way station. 

0; 

! 
Ion each To determine whether current 
!ailed and is flowing through the selector, 
~ it is an a reading may be taken with a 
.Ie or else milliammeter. It is difficult to 
fparatus.. measure the current through the
fld if no selectors, due to the very small 
e appara­ current and the fact that each 
lit as de­ impulse of current is of short 
Tests 2, duration and in an opposite direc­

tion to the preceding one. How­
ever, with a zero-center 10 milli­mside of 
ampere-scale ammeter the swing, respond. 
of the needle on each side of theuble with 
zero point should be equal for theIte in the 
regular stepping impulses. Ther station. 
value of the reading will dependled as de-
on the damping of the meter andTests 2 

operating 	 a minimum value can only be 
obtained by trial.eall made 

.bserve if If a voltmeter is used to mea­
'operly to sure the potential at the station
; does and where failure has occurred, a high
test the resistance meter, say not less than

.llie eon­ 15,000 ohms, must be used. A
ala 1 and zero-center-scale meter is prefer­
ibeU then able and. in this case also, the 
ontact or swing of the needle on each side 
I selector. of the zero point should be equal
et springs for the regular stepping impulses.
ould then However, the amount of the swing 

will depend somewhat on the 
ing when damping of the meter and a 
ween ter- definite value cannot be given. 
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A minimum value can be obtained 
from trial. 

As a general thing, adjustment 
of the selector in the field is not 
recommended. However, if the 
cause of failure of operation of the 
selector is quite obvious, there is 
no objection to correcting the 
trouble at once. Extreme care 
should be taken in adjusting the 
selector. 

If the cause of the failure is not 
easily seen or easily corrected, 
we recommend that a spare selec­
tor be substituted and that the 
selector which failed to operate 
be returned for investigation. 
When a selector is returned, a 
statement of the conditions and, 
as nearly as possible, the manner 
in which the selector acted, should 
be sent along with the selector to 
aid in determining the cause of 
fallure. 

Effect of Line or Wire Troubles 

When a wire goe3 down or 
becomes open in any other way, 
the line as a rule becomes noisy 
and the stations beyond the break 
cannot be called. All stations 
can usually be called, however, 
up to the break. 

When a short circuit occurs on 
the line near the dispatcher there 
may be considerable sparking of 
the contacts when a call is made 
and no selector can be called. 
When a short circuit occurs fur­
ther out on the line some of the 
nearby selectors may be operated. 
depending upon the length of the 
line. 

rt frequently happens that tele­
graph wires break, swing or other­
wise become crossed with tele­
phone wires. If the telegraph 
battery is very high the operation 
of the selectors may be interfered 
with by telegraph impulses, es­
pecially if the telegraph impulses 
are reversed frequently. 

If the insulation of the line is 
low but essentially the same for 
both line wires, there will be no 
effect on the calling system except, 
of course, that the selectors at the 
far end of the line will receive less 
current. The current margin of 
the selectors should, however, be 
sufficient to take care of this. An 
unbalanced leak (that is, where 
the leak from one line wire is 
greater than from the other), will, 
as a rule, cause the line to become 
noisy. but should not affect the 
operation of the selectors. 
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PARTS FOR MAINTENANCE 

Spare parts that may be required for maintenance 


of the main apparatus units are gifJen in 


the following pages. 




No. Subject 

A Felt washer . . 
B Clamping stud . 
C Code pin 
D Code nut . .. . 

~ Code wheel .. . . . . 

F Code wheel ser IV . . . 
G I nsulator bushing .. 
II Cla mping plate . 

I Clamping plate ~erew . 

J I nsulator ..... . . 

K Holding spring . 

L UPller plate . 

M Upper plate screw . . 

N Adjusting serew . 

o Hex. nut .. 

P Armature. 

Q M iddle plate . 

R H olding pawl .. 

S H olding pawl spring. 

T Rocker arm' 'semblv . 

U R ucker arm pring. ~ 

\ ' Stepping pawl . 

W Stepping pawl pring. 

X Ratchet asse b ly .. 

Y Terminal plat.l! .. 

Z Terminal bridge screw . 


AA Terminal plate serf'w . . 

AB Spiral spring 

AC Base. 

AD Base terminal , ... 

A I~ Terminal scr w. 

AF Core Im'k nu t . . 

AG Coil . 

AH Frame .. 

AI Frame Sf'rew .. 

A.I ~la!!:nf't 

AK Core .. 

AL End play wash .. r .. 


ICard . . .. . 
1\1 ,Card h()~der .. ... . 

', Fa~e st.np . . . . . . 
H,etaining serf' W . 

Glass ('over .. 

Figl!re 9-No. 60 Type Selector 
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No.60AP No.60BP 
No. Subject Selector Selector 

A Felt washer, , , . , , . , .. , . ' . , . ' , ... , . , .. ' P-91966 P-91966 

B Clamping stud, ' , , , , , .... ' , , , , ' . , . , . , , , P-207899 P-207899 

C Code pin, , , . , , . , , . , .... , , . ' . , ..... , . ' , P-137652 P-137652 

D Code nut. , . , ... ' .. , , ' , , .. , . , , , . , , , , ' , P-137651 P-137651 

E Code wheel, .. , .""."".", .. "." P-146196 P-146199 

F Code wheel screw, .. , . , ' , , , , , , . , ' , , , , . , P-137650 P-137650 

G Insulator bushing, ... , , , , , , , . , ' , . , , ' , , , P-207896 P-207896 

H Clamping plate, . ' , , .. , ' , , , , ' .... , .. , ' , P-146610 P-146610 

I Clamping plate screw, , . ' . , ' .. , .. , . , , . , , P-93833 P-93833 

J Insulator, . , , , , , , . , , . , , ' , , , , , , , , , , , , , , P-137632 P-137632 

K Holding spring, , , , , , , , ' , ' , , , , , ' , , , , , , , P-137636 P-137636 

L Upper plate, , , , , , , , ' ., """""" " P-146308 P-146308 

M Upper plate screw", , ' " """',',',', P-147796 P-147796 

N AdJusting screw, , , . ' . ' . , , , , , , , , , , , . , , , P-92642 P-92642 

o Hex. nut .. """"" " """"""'" P-137686 P-137686 

P Armature, , , , , , , , , . , ' , !, ' , , ... , . , , , ' , . P-146148 P-146148 

Q Middle plate, """""""""""" P-146306 P-146306 

R Holding pawl, , , , , , , , . , , , , .. , , , , " ,., P-137643 P-137643 


l


S Holding pawl spring, , . , . , , , , , , , , , , . , .. . P-247900 P-247900 

T Rocker arm assembly ...... , , .. , ....... . P-146152 P-146152 

U Rocker arm spring .... , ...... ' ... , .... . P-247899 P-247899 

V Stepping pawl ......... , .. , .. , .. , ..... . P-146149 P-146149 

W Stepping pawl spring. , , , ' , , , , , . , , . , , , , . P-247901 P-247901 

X Ratchet assembly,.,., ... , ... " ....... , P-137678 P-137678 

Y Terminaiplate ...... , ....... , , , .... , .. P-137658 P-143503 

Z Terminal bridge screW. , ....... , , ..... , . P-94505 P-94505 


AA Terminal plate screw, ........ , ........ . P-93836 P-93836 

AB Spiral spring ......................... . P-216760 P-216750 

AC Base ....... , ....... ,', .......... , ... . P-207897 P-207898 

AD Base terminaL ............... , ... , , .. . P-137683 P-137683 

AE Terminal screw ..... , ........ : , , , , ... , . P-137685 P-137685 

AF Core lock nut .... ' . , . , ' , . , , , . , , ... , , ' . P-121772 P-121772 

AG Coil. ..... , . , . , , .. ' .. , , .... ' , . , , , .... , P-228520 P-228520 

AH Frame.... , , , , , , . , , , .... , .. , . , ',' ..... , P-146145 P-146145 

AI Frame screw. , , ... , , ... , ... , ........ , . P-121770 P-121770 

AJ Magnet,.,. , , ...... , , , , .. ". , .. ,.".' , P-145918 P-145918 

AK Core ....... "' .. ,'., .. " .. ,', ... ',',. P-147431 P-147431 

AL End play washer,. ,." .. ,", ... ,.,'.', P-137641 P-137641 


card, . , , , ' .. , . , .. , ... , , , .... , , . , , , , ' , P-92152 P-92152 

AM Card holder .... , . , , , ... , . , . , .. , ... , . , . P-I01963 P-I01963 


Face strip. , , . ' . , , , ' , .... , .... , , .. , . , ' . P-I01964 P-I01964 

Retaining screw, ... , .. , .... ' . , ..... , .. P-223064 P-223064 


Glass cover, , , . , ....... , .... , .. , , .... , P-162258 P-162258 


~re 89-No. 60 Type Selector 
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No. Subject 

A Sub-base, 

B Base .. , . ", 

C Binding post , . . , , . , . ' . ' , , , 

D Screw, ' ' .. . , , . , ' 

E Trunnion screw, ' .. . 

F Helical spring . , .. , 

G Screw , ' 

H Pivot screw .. 

I Trunnion bracket , .. 

J Handle, ' , , , ' . 


K Arm , 

L Adjusting screw, . 

M Adjusting nut , 


N Armature , ., , " 


0 Coil. , . 

p Adjusting bracket , 

Q Adjusting nut . ' , , . . ... 

R T ension bracket . 

S Bracket screw, ' , " '" , , .. , . , ' 

T Alarm stud . ' 


Spring Pileup 
Screw , ... ,. 
Insulator , .. ' 
Clamping plate , "", .. . . ' 
Bushing ," 
Upper contact spring . 
Lower ~ontact spring, 

-To be assembled. 
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Figure 40- No. 2B Circuit Breaker 
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\ 
, 	 J,O-No. 2B Circuit Breaker 

No. Subject 	 No. 2B Circuit Breaker 

A Sub-base................................... . 

B Base ...................................... . 

C Binding post ............................... . 

D Screw ..................................... . 

E Trunnion screw ............................. . 

F Helical spring ............................. , . 

G Screw ..................................... . 

H Pivot screw ............................... , . 

I Trunnion bracket .......... , ............ , ... . 

J Handle .. , .................. , .............. . 


K Arm....................................... . 


L Adjusting screw ............................ . 
M Adjusting nut. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
N Armature .................................. . 

o CoiL ...................................... . 

P Adjusting bracket .......................... . 

Q Adjusting nut ...... , ....................... , 

R Tension bracket ............................ . 

S Bracket screw .............................. . 

T Alarm stud................................. . 


Spring Pileup 

Screw ..................................... . 

Insulator .................................. . 

Clamping plate ............................. . 

Bushing ................................... . 

Upper contact spring ........................ . 

Lower contact spring ........................ . 

*To be assembled. 

P-95346 

P-227865 

P-229128 

P-228895 

P-95320 

P-95336 

P-95337 

P-95335 

P-95334 

P-132717 

P-227867


JP-95338 

* lP-95339 

P-95340 

P-95321 

P-95322 

P-95326 


{• 	 P-95327 

P-95316 

P-95330 

P-95333 

P-95331 

P-95332 

P-227868 


P-139931 

P-133451 

P-107040 

P-13549 

P-166669 

P-148240 




c_~>....r-
B 

A- -k____• 

Figure 41 ­ No. 22.1.JB Relay 
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No . 

A 
B 
C 
D 
E 
F 
G 
H 
I 

Coil. _ 
Armature tra vel scr w. 
Armature tray I nut . . _ 
Armature'. _ ....... . 
Armature screw. 
Clamping washer ... 
Pileup ~crew , , , ' 
Clamping plate , 
Insulator , 

J Contact spring ... .. . . 

K Contact spring _ . .... _ 
L Contact spring. 
M Con tact spring . . _. . 
N Armature stop .... _. . .. 
o Pole piece _ 

__P_ _ A_r_n_lature.pl ug .......... . 

' To be assembled. 
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,rure ..I-No. ~~IJB Relay 
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No S"bjecl No. :e:eUB Relay 

A Coil. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P-250737 

B Armature travel screw ........................ '" P-250207 

C Armature travel nut P-250211
................ , . . . . . . . . . . . . 
D Armature'. , .......................... , . .. ..,... P-252502 

E Armature screw P-92619
..... , ' ..... , ................. , . . . 
F Clamping washer. . . . .. ... . . . . . . . . . . . . . . . . . . . . . . . . P-250208 

G Pileup screw ......... , .......... , ... , . ' ... , ' P-250715 

H Clamping plate .......... , . , . , ........... , . , , . . . . P-251737 

I Insulator. . . . . . . . .. . ........ ', .. , ...... ' ... ' .. '. P-250212 


fP-252113 

J Contact spring ............................. ' .... *1~=~~5Mg 


K Contact spring ............................. , ... . P-252112 

L Contact spring. . . . . . . .. . . . . . . . . . . . . . . . . . . . .. . .. . P-252115 

M Contact spring ................................. . P-252114 

N Armature stop.................................. . P-250206 

o Pole piece.. . . . . .... . . . . .. . ............. '....... . P-250260 


_P,--_A___rm:.=at\Jre .plug ................................. . P-252109 

"To be assembled. 
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No. Subject 

A Sub-base ...... .. ...... . .. .. ... .. . 
B Base .. , ....................... . 

C Adjusting nut ................... . 

D Coil mounting screw ...... . .. .. .. . 
E Coil ... ' . .............. ........ . 

F Coil shell ................. . 

G Stop screw .......... .. .. . ... . . . . . 

H Check nut . . ........ . .. . .... .. ... . 

I Bearing ......................... . 

J Bearing screw ................... . 

K Armature ....... ............. . .. . 

L Contact spring ................... . 

M Contact spring ... . .............. . 

N Bone stud ...................... . 

o Contact screw ................... . 

P Binding post .... ....... . . ........ . 

Q Binding post washer .............. . 

R Binding post screw ............... . 


Clamp plate .............. .... . .. . . 

Pile-up screw . .. .. .... . . .. .. . .... . 

Bushing ..... ' ................... . 

Small insulator .. . ...... ... ..... .. . 

Large insulator ............ . 

Base terminal clip . . .............. . 

Coil support ...................... . 




No. Subject No. $6A Telegraph Relay 

A Sub-base......... , .. . . .. .. . . . . . . .. . . .. .... . P-95884 

B Base. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P-97467 

C Adjusting nut. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . P-95889 

D Coil mounting screw. . . . . . . . . . . . . . . . . . . . . . . . P-95966 

E Coil. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P-98684 

F Coil shell. . . . .. . . . . ... ... . . .. .. . . .. . . .... . . P-96919 

G Stop screw................................. P-97484 

H Check nut. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P-95899 

I Bearing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P-96930 

J Bearing screw. . . . • . . . . . . . . . . . . . . . . . . . . . . . . . P-99930 

K Armature........ : . .. . . . .. . . . . . . . . .. . . . . . . . P-97470 

L Contact spring. . . . . . .. . . . . . .. .. . . .. .. . . . .. . P-247792 

M Contact spring. . . . . .. . . . .. . .. .. . . .. .. .. . . . . P-247793 

N Bone stud ... ~ . ..... . . .. .. ... . .. ...... .. .. . P-97471 

o Contact screw... .. . . . . . . . . . . . . .. .. .. . . . .. . . P-290206 

P Binding post. . . . .. . . . . . .. .. . .. . . . .. .. .. .. . . P-97927 


Binding post washer. . . . . . . . . . . . . . . . . . . . . . . . . P-97937 
~ Binding post screw. . . . .. . . . . . . . . . . . . . . . . . . . . P-l18464 

Clamp plate. . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . P-92343 

Pil~up screw. . . ...... . .... ... . . . ... . . . . . . . P-1l6879 

Bushing ............. '. • . . . . . . . . . . . . . . . . . . . . P-93293 

Small insulator............................. P-97478 


. . . . . . . . . . . . . . . . . . . . . . . . . . . . P-97 4 77
Large insulator. 
Base terminal clip. .. . . . . .. . . .. .. .. .. . . . . .. .. P-96903 

Coil support. . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P-96904 


~. 4$-No. $6A Telegraph Relay 
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No. 

A Impulse whe I .. 

B Rent-up segment 

C Flat st'gmetlt 

D Se~ment serew . 

E Con lad spring . 

F Con tact spring .. 

G Inwlator bushing. 

H Insulator . 

I Pileup serew . 

.I Governor pivol. . 

K Governor pivot .. 

L Pivot lock nut . .. 

M IVlain spring . 

N Stop .. 

o Stop screw. 

p Handle .. . 

Q Governor .. . . .. . 

H. Governor shatto1 


S Governor worm ' 

T Governor cup. 

U Mounting screw .... 

V Ratchet gear and shaft. 

W Gear and pinion. 

X Gear and pinion . 

Y Faee plate . . 

Z Worm wheel . . 


AA Screw. 

AB Card .. 

AC Card holder . . .... .... . 

AD Face strip ..... 

AI<; Retaining screw. 

AI<' Rear bearing plate . . 

AG Dist.anc:e collar .. 

AH Dislanc:e eollar screw . 


Large flat segment. .. 

'Keys not equipped with the code wheel Rtop 
parts in place of the parts li~ted abov~. 

A Impulse wheel. . . 
V Ratthet gear and shaft . 


AF Rear bearing plate .. 

AG Distance cullar .. 


_ A=-I=-.I__D_ is_·tam·e collar screw . 

• ' To be assembled. 

Figure 4j-No. 60 Type S elector Key 
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I-No. 60 Type Selector Key 

No. 

A 
B 
C 
D 
E 
F 
G 
H 
I 

J 
K 
L 
M 
N 
o 
P 

~ 
S 
T 
U 
V 

W 
X 

Y 

Z 


AA 

AB 

AC 

AD 

AE 

AF 

AG 

AH 


No.60A 
Subject Selector Key 

Impulse wheel. . . . . . . . . . .. ......... ·P-140791 

Bent-up segment. . . .. . . . . . . . . . . . P-140789 

Flat segment. . . . . . . . .. ............ P-140788 

Segment screw... .. . . . . . . . . . . . . . . . . . P-115851 

Contact spring. . . . . . . . . . . . . . . . . . . . . P-140782 

Contact spring. . . . . . . . . . . . . . . . . . . . . P-140784 

Insulator bushing. . . . . . . . . . . . . . . . . . . P-140787 

Insulator. . . . . . . . . . . . . . . . . . . . . . . . . . P-132308 

Pileup screw. . .. .................. P-115587 

Governor pivot .. : . . . . . . . . . . . . . .. .. P-93028 

Governor pivot. . . . . . . . . . . . . . . . . . . . . P-93044 

Pivot lock nut.... . . . . . . . .. . . . . . . . . . P-92122 

Main spring. . . . . . . . . . . . . . . . . . . . . . . . P-93040 

Stop. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P-219298 

Stop screw. . . . . . .. . . . . . . . . . . . . . . . . . P-219300 

Handle............................ P-94751 

Governor. . . . . . . . . . . . . . . . . . . . . . . . . . P-93393 

Governor shaft 't .....................{P-93020

Governor worm f P-93021 

Governor cup. . . . . . . . . . . . . . . . . . . . . . P-92113 

Mounting screw. . . . . . . . . . . . . . . . . . . . P-92132 

Ratchet gear and shaft.. . . . . . . . . . . .. *P-93033 

Gear and pinion. . . . . . . . . . . . . . . . . . .. P-93036 

Gear and pinion. . . . . .. . . . . . . . . . . . . . P-93050 

Face plate. . . . . . . . . . . . . .. ...... .. P-98914 

Worm wheel. . . . . . . . . . . . . . . . . .. . . . . P-93024 

Screw. . . . . . . . . . . . . . . . . . . .. . . . . . . . . P-93487 

Card. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P-92152 

Card holder. . . . . . .. . . . . . • . . . . . . . . . . P-I01963 
Face strip .... '.' . . .. .. ............. P-I01964 
Retaining screw ...... '. . . . . . . . . . . . . . P-I07474 
Rear bearing plate. . . . . .. . . . . . . . . . .. ·P-93027 
Distance collar ............. ; . . . . . .. ·P-93042 
Distance collar screw. . . . . . . . . . . . . . .. ·P-93382 
Large flat segment ...' .............. . 

No.60B 
Selector Key 

·P-140944 

P-140942 

P-140941 

P-115852 

P-140782 

P-140784 

P-140787 

P-132308 

P-115587 

P-93028 

P-93044 

P-92122 

P-93040 

P-219298 

P-219300 

P-94751 

P-93393 


jP-93020
•• lP-93021 


P-92113 

P-92132 


·P-93033 

P-93036 

P-93050 

P-98914 

P-93024 

P-93487 

P-92152 

P-I01963 

P-I01964 

P-107474 


·P-93027 

·P-93042 

·P-93382 

P-142175 


·Keys not equipped with the code wheel stop (N) require the following 
parts in place of the parts listed above. 

A 
V 

AF 
AG 

Impulse wheel ............ , ........ . 
Ratchet gear and shaft ............. . 
Rear bearing plate ............. ' '" 
Distance collar ..... , .............. . 

P-248307 
P-248302 
P-248301 
P-248297 

P-248308 
P-248302 
P-248301 
P-248297 

AH Distance collar screw ............. . P-248298 P-248298 

• ·To be assembled. 
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Figure 44- No. 61 Type Sel.ector Key 

(841 

No. Subject 

A Code lever . . 

B Code lever . .. . 

C Interlock arm .. . . 

D Governor . . ... . 

E Governor screw . . . 

F Pivot screw . ..... . . . . 

G Pivot screw . . .... .. .. . 

H Pivot nut . ... . .. . . .. . 

I Locking spring . . . . . 

J Contact spring . . . . 

K Contact spring . . .... . .. . 

L Contact spring . . ..... . . . 

M Insulator .... . ... .. ... . . 

N Bushing ... ... ' ... . . . . . . 

o Pile-up screw . 
P Pawl assembly . . ... . 

Q Pawl spring . ....... ... . 
R Impulse and ratchet 

wheels ..... . . 

S Main spring . . . 

T Spring holder and 


ratchet ... . . .. . . 

u Governor gear .. . . 


v Ratchet spring . .. 

w Hub screw .... 


x Base ...... .. ... . . .. . . . 

y Handle . .... .. .... . . . 

Z Handle ·screw . . ... . .... . 


AA Operating lever . .. . . ... . 


AB Latch spring. . . . . . . 

AC Position spring . . . . . . . . . . 

AD Fixed segment . . . . . . . . . . 

AE Spring screw. . . . . . . . . . . . 


Cover. . . . . . . . . . . . . . . . . 

Right code plate. ....... 

Middle code plate . . . . . . . 

Left code plate . . . . . . . . . 


___..:C:.:o~de plate screw . . . . . . . 


'To be assembled as per the drawing A-121569 
"Parts same as for No. 61A Selector Key excel 

No. 
Select~ 

Det. 49, }, 
Det. 34, A 
Det. 61, A 

'Det. 2 & I 

P-1l5577 
Det. 55A, 
Det. 55, A 
P-95329 
Det.47, 

'Det. 39 & 
'Det.40A, 
'Det. 38, ~ 
Det. 41, ~ 
Det.43, 
P-lln861 

·Det. 28-2~ 
33A, P 
P-13031 

P-93204 
'Det. 34-3 ~ 

A-12156 
Det. 21, A. 

'Det. 19-2C 
A-1215E 

'Det. 8-9-] 
A-12155 

P-93030 
0.138 incH 
~ inch 

Dei:. 1, A: 
P-101504 
P-101482 

'Det. 12-11 
18-19, 1 

P-93203 
Det. 50, P; 
Det. 51, p, 
P-115578 
Det. lA, II 
Det. 57, A 
Det. 56, A 
Det. 59, A 
Det. 58, AI 
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,-No. 61 Type SelJ!Ctor Key 
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No.61A ··No.61B 

No. Subject Selector Key Selector 


A Code lever ............. Det. 49, A-121562 Det. 49, A-121566 

B Code lever ............. Det. 34, A-121560 Det. 34, A-121565 

C Interlock arm........... Det. 61, A-12156B 

D Governor .............. *Det. 2 & 4, A-121555 

E Governor screw ......... P-1l5577 

F Pivot,crew ............ Det. 55A, A-121562 

G Pivot crew ............ Det. 55, A-121562 

H Pivot nut .............. P-95329 

I Locking spring .......... . Det. 47, A-121561 

J Contact spring.......... ·Det. 39 & 46, A-121561 

K Contact spring.......... ·Det. 40A, A-121561 

L Contact spring.......... *Det. 38, A-121561 

M Insulator............... Det. 41, A-121561 

N Bushing................ Det. 43, A-121561 

0 ........... P-1l6861
Pile-up screw 
P Pawl assembly .......... -Det. 28-29-a0-32-33 & 


33A, P-93204, 

P-130314, A-121559 


Pawispring ............ P-93204
i Impulse aild ratchet . *Det.34-35-36-37, *Det. 34-35-36-37, 

wheels................ A-121560 A-121565 


S 
T ~:::t~le~'~nd' Det. 21, ...... *Det. 19-2

A-121558 

0-22-23-25, 

ratchet .......•...... A-121558 

U Governor gear •....•...• *Det. 8-9-1Q-U-I0A, 


A-121556 

V Ratchet spring.......... P-93030 

W Hub screw .•........... 0.138 inch-32 x 


~ inch, A-121569 

X Base .................. Det. 1, A-124869 

Y Handle ................ P-I01504 

Z Handle iilcrew........... P-I01482 


AA Operating lever ......... *Det. 12-13-14-16-17­
18-19, A-121557 


AB. Latch spring............ P-93203 

AC Position spring ..........' Det. 50, A-121562 

AD Fixed segment .......... Det. 6], A-121562 Det. 51, A-121566 

AE Spring screw ............ P-115578 


Cover ................. Det. lA, A-124867 Det. lA, A-124868 

Right code plate ........ Det. 57, A-127563 Det. 57, A-121567 

Middle code plate....... Det. 56, A-121563 Det. 56, A-121567 

Left code plate .......•. Det. 59, A-121563 Det. 59, A-121567 

Code plate screw .•....• Det. 58, A-121563 


·To be assembled as per the drawing A-121569. 
**Partssame as for No. 61A Selector Key except as noted below. 
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N o, 

A 

B 

C 
D 
F, 

F 
(; 
J[ 
I 
.J 
K 
L 
M 
N 
o 
P 
Q
H. 
S 

T 
U 
V 
X 

Y 

Z 


AA 

FilJ llre 45- TO. 62 T ype el clor Key 

Distrihutor pa nel l'omplHl' 
T pr minal plat !' ClImplet(' . 
1 nn r .- pgment . 
Outpl' S(·l{mpllt.. 
Segment sere w . 

Contact arm 

Contact. spring . 

Contul't spring Sl'r('\\' . 

Gear . 

Gear mount.ing- ~er('\\' . , 

Pinion mounting ~ <: re \\' , 


Pinion . , 

Designation cartl 

Window , 

Tprminal . 

]{E'sistanee --Ward Leonard 

nplay -- Start , 

I~('la)l ·- Stop 

TelE'ehron M I)t"r· - Type 13:1 ·_ .. 


1 RPS " 
Lamp , 
Lamp socket 
nase terminal spring, 
Key panel --- Hed huttons 
Key panel 'hitp huttons 
K"y panel Black huttons 

BasE' -·CompletE' , 

Cover, 

Circuit lahel , 


{'-. 
}' ­
p­
I'­
T 
Nt 
N, 
G 

11 
~ 
Nc 
P-' 

NN~ Nt 
p.: 
l' ­
l'-' 
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No. Subject, 
A Distributor panel-Complete_ 

B Terminal plate-Complete .... 

C Inner segment. 

D Outer segment. . . . . .. . 

E Segment screw ............ _ 

F Contact arm ......... . 

G Contact spring.............. . 

H Contact spring screw ........ . 

I Gear .................... . 

J Gear mounting screw ........ . 

K P~n!on mounting screw ...... . 

L Pimon .................... . 

M Designation card ............ . 

N Window .... _.............. . 

o Terminal .............. . 
P Resistance-Ward Leonard ... . 

Relay-Start ...... _........ . ~ Relay-Stop ..... _...... , . 
S Telechron Motor-Type B3­

l-RPS.................. . 
T Lamp ..................... . 
U Lamp socket ............... . 
V Basetermina\spring ........ . 
X Key panel-=-Red buttons ..... _ 
Y Key panel-White buttons ... . 
Z Key panel;-B1ack buttons ... . 

AA Base-Complete. _..... _.... . 
Cover ..................... . 
Circuit label. . .. . .......... . 

No.62A 
Selector 

P-235881 

P-235864 

P-235866 

P-235865 

P-115586 

P-235868 

P-235869 

P-1l4485 

P-235867 

P-1l9251 

P-157519 

P-235870 

P-244445 

P-235883 

P-124619 

Type 0-45 ohms 

No. R-I027 

No. R-332 


r 60 cycle 

1110 volts 

No.2F 

No.13A 

P-235856 

No. 542A Key 

No. 542B Key 

No. 54IA Key 

P-235859 

P-235843 

P-244441 


No.62B 
Selector 

P-235881 

P-235864 

P-235866 

P-235865 

P-1l5586 

P-235868 

P-235869 

P-114485 

P-235867 

P-119251 

P-157519 

P-235870 

P-244445 

P-235883 

P-124619 

Type 0-45 ohms 

No. R-I027 

No. R-332 

60 cycle 


110 volts 

No.2F 

No.13A 

P-235856 

No. 543A K~y 

No. 543B Key 

No. 541A Key 

P-235859 

P-235843 

P-244442 


k 
t45-No. 62 Type Selector Key 



1 o. Se 

A 
B 

Diatn bu Lor pan 
Term inal pla te-

I-Complete. 
CampI t 

C In ner segment . . 
D 
E 

Ou er gnwn t . 
Segment SHrew . 

F Contnct am l .. 
G 
H 

Co tact ~p I'in ~ . 
Cl)fltact !lpring dcrew. 

1 Gear . . 
J 
K 

Gear mounting SCI' W .. 
Pin tOn mounting screw ... 

L Pinion 
M Designation ard . 

Wind w . . . . 
Terminal. 

p R£'sisllln e Ward eonard . 
Q 
R 
S 

Rei y St.art 
Rl! lay- t p. . .. .. 
'1'elechron Motor Type 0 :1, 

1 P · . 
T Lamp ... , . 
U Lamp socket . 
V 
X 
Y 
Z 

over support 
Key pan I- Red buttons . 
Key panel W hit hut tons . 
Key pa n I- Black buttons. 
'over ... . . 

Circuit la ei. .... . . . . 

Figure 46-No. 6il Tupe Selector Key 
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No.69A No.63B 

Selector Key Selector Key 


P-235880 

P-235864 

P-235866 

P-235865 

P-1l5586 

P-235868 

P-235869 

P-114485 

P-235867 

P-11925l 

P-l575l9 

P-235870 

P-244445 

P-235883 

P-l246l9 

Type 0-45 ohms 

No. R-l027 

No. R-332 

60 cycle


{22 volts 

No.2F 

No.13A 

P-235850 

No. 542A Key

No. 542B Key 

No. 541A Key

P-235842 

P-244443 


P-235880 

P-235864 

P-235866 

P-235865 

P-1l5586 

P-235868 

P-235869 

P-114485 

P-235867 

P-119251 

P-157519 

P-235870 

P-244445 

P-235883 

P-124619 

Type 0-45 ohms 

No. R-I027 

No. R-332 

60 cycle

22 volts 

No.2F 

No.13A 

P-235850 

No. 543A Key 

No. 543B Key

No. 541A Key 

P-235842 

P-244444 


-No. 69 Type Selector Key 

[ 88] 

No. Subject 

A Distributor panel-Complete .. 

B Terminal plate-Complete ... . 

C Inner segment .............. . 

D Outer segment .............. . 

E Segment screw .............. . 

F Contact arm ............... . 

G Contact spring .............. . 

H Contact spring screw ........ . 

I Gear ..................... . 

J Gear mounting screw ........ . 

K P~n~on mounting screw ...... . 

L PInIOn ..................... . 

M Designation card ............ . 

N Window ................... . 

o Terminal .................. . 
P Resistance--Ward Leonard ... . 

Relay-Start ............... . ~ Relay-Stop ............... . 
S Telechron Motor Type B3, 

1 RPS ................... . 
T Lamp ..................... . 
U Lamp socket ............... . 
V Cover support .............. . 
X Key panel-Red buttons..... . 
Y Key panel-White buttons ... _ 
Z Key panel-Black buttons ... . 

Cover ..................... . 
Circuit label.. .............. . 
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Figure 47 --No . 60 G R i nger 

[901 

No. 	 ubjer/ 

Armatur ad juster . 
B 	 . dj ust.ing screw. 


P ivot s crew .

C get nut 

D ",: pring . 

~: Contact aml . . 

F Clapper no armature . 

G Clamping pla te 

H Cuil llssembly . 

1 oil m uun tillg sn('w. 

J Contact :;pring .. 

K Con tad spring . . 

L Rubber s para tor . . 

M ContllH terminal . 

N Ec entrie 

0 R . H . mul"lline serew . 

P Heel iron . . 

Q ' ()n g post ... . 
R 	 Gon , mounting ser w . 
S 	 Gong . ... 

Clamping plate.T ile-up screw 

T erminal
t Terminal snew 


ushing . 
V \ 1 nsulat or. 
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47-:-No. 60CG Ringer 

[901 

No. Subject No. 60CG Ringe 

A Armature adjuster ............ , ................ . 

B Adjusting screw. . . . ........................... . 


C {~!~~u~~r.ev; '. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

D Spring ........................................ . 

E Contact arm .................................. . 

F Clapper and armature .......................... . 

G Clamping plate. . . . . . . . . . . . .. . ................ . 

H Coil assembly. . . .............................. . 

I Coil mounting screw. . . . . . . . . . . . . . . . . . . . .. .. 

J Contact spring ................................ . 

K Contact spring ............................ . 

L Rubber separator ........................... . 

M Contact terminal .............................. . 

N Eccentric .................................... . 


j

o R.H. machine screw ............................ . 

P Heel iron .................................... . 

Q Gong post ................................ . 

R Gong mounting screw. . . . . . . . . . . . . . . . . . . . . .. . .. 

S Gong........................................ . 


ClamPing plate ................................ .
T Pile-up screw. . . . . . . . . . . . . . . . . . . . . . . . .. . ...... . 
Terminal ................................... .U Terminal screw..................... ,. . .. , .. ," 

Bushing ............ , ................. , ....... .
V 
 {Insulator ......... , ............ , .............. . 
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P-140855 

P-I08454 

P-I01698 

P-I01699 

P-140835 

P-145539 

P-145541 

P-140849 

P-140859 

P-40837 

P-140844 

P-140845 

P-140848 

P-140847 

P-I01697 

P-112962 

P-140850 

P-205284 

P-I07918 

P-124456 

P-140894 

P-140862 

P-140852 

P-92956 

P-140851 

P-140857 




F 

E 

c 

AI 

Figure 4B- Dispatcher's Head Telephone Set 

DISPATCHER HEAD TELEPHONE SET 

l\ o. S ubject N o . .'186 Transmitter
-A- R ubber mouth piece . . . . ... . .. .. . ........ .. . P-91425 


B Mouth piece tip . . . . . . . . . . . .. ... ..... . P-9141:3 

C F riction washer ..... . .... . ......... .. ... . ... . P-93463 

D Spring ..... ... ... .. . . . . ..... . , ... .. . .. .... . . P-85460 

E Socket. , .. . , ....... . .. ... .. ... . . . ........ . P-85458 
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F 
G 
H 
I 
J 
K 
L 
M 
N 
o 

P 

Q 

R 
S 
T 
IT 
V 
W 
X 
Y 
Z 

No. 
A 
AD 
AC 
AD 
AE 
AF 
AG 
Ali 

N o. 
Al 
AJ 
AX. 
AL 
AM 
A 
AO 
AP 
AQ 
AR 
AS 
AT 
AU 
A 
AW 
AX 
AY 
AZ 
BA 
BB 

No. 
BC 
BD 

No. 
BE 

Socket screw . . 
F are. 
InsulllLi ng rio . .. . . .. .. . 
Diaphragm .. . . 
I n ulattng disc. 
Bridge scre 
Gl'BDular hulton .. 
B ridge ann e nter. 
Button mounting ser w . .. 
1'ermlDal block screw. 
R ubber bushing. 
Phen I fibre insulator . .. 
Termin 1 block .. 
Terminal screw. 
Damping spring . 
Rell .. 
Face crew .. 
..Breast plate .. 
Washer. 
Bell nu t . . .. . . ... . ... . . 

eU screw . . . 

S u iet 
'b ell . . .. . .. .... . 


B ody insulator .. 

F ibr washer ... . 

P lug I ation screw .. 

Cord terminal screw. 

Profi ling a s mbly. 

F ibre washer . . 

Hexagonal nut .. 


Case .. . 

Coil mou t ing screw. 

Cord fast ner nut . . 

Cord fastener screw. 

Cord fastener. 

,1agnet .. 

Magnet screw. 

Magnet hex. nut .. . 

Coil . 

Binding post .. .. 

B inding po 't screw . 

Terminal ... 

Ring pole piece . 

Spacer . . .. 

Pole piece screw. 

Diaphragm ... 

Cap .. 

H ead ban 

Yoke screw. 

Yoke .... 


Subject 

Strap. 
Buckle . . . 

No. 565 Cord . 
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F Socket screw ............................... . P-98398 

G Face ...................................... . P-99692 

H Insulating ring ............................. . P-97904 

I Diaphragm................................. . P-97906 

J Insulating disc.............................. . P-95750 

K Bridge screw ............................... . P-98336 

L Granular button, ........................... . P-99264 

M Bridge and center ........................... . P-95782 

N Button mounting screw .................... , .. P-91810 

o Terminal block screw. . .. . .................. . P-98334 

P Rubber bushing ................ , ........... . P-98335 

Q Phenol fibre insulator ........................ . P-99369 

R Terminal block ............................. . P-217476 

S Terminal screw ............................. . P-129702 

T Damping spring ............................ . P-95751 

U Bell ....................................... . P-93465 

V Face screw................................. . P-99649 

W Breast plate................................ . P-98691 

X Washer .................................... . P-I06819 

Y Bell nut ................................... . P-92609 

Z Bell screw .................................. . P-98759 


No. Subject No. 137 Plug 
AA Shell ...................................... . P-124076 

AB Body insulator ............................. . P-214420 

AC Fibre washer ............................... . P-124076 

AD Plug location screw ......................... . P-124071 

AE Cord terminal screw......................... . P-82239 

AF Profiling assembly .......................... . P-215439 

AG Fibre washer ............ , .................. . P-124074 

AH Hexagonal nut .............................. . P-81339 


No. Subject No. 189 Receiver 
AI Case ...................................... . P-215906 

AJ Coil mounting screw ....................... . P-97053 

AK Cord fastener nut ........................... . P-92609 

AL Cord fastener screw ......................... . P-98975 

AM Cord fastener ..... , ......................... . P-97065 

AN Magnet .................................... . P-97064 

AO Magnet screw. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . P-97055 

AP Magnet hex. nut ............................ . P-132968 

AQ Coil. .............. , ... ' ................... . P-207461 

AR Binding post. . . . . . . . . . . . . . .. . ............. . P-98974 

AS Binding post screw. . . . .. . .................. . P-93540 

AT Terminal .................................. . P-97062 

AU Ring pole piece ............................. . P-97066 

AV Spacer............................ ' ........ . P-207467 

AW Pole piece screw ............................ . P-97056 

AX Diaphragm................................ . P-95225 

AY Cap...................................... . P-94545 

AZ Head band .... , .... : . . . . . . .. ., ............ .
liapatcker'. Head Telephone Set P-98920 }NO.3B 
BA Yoke screw ................................ . P-147164 Head 

BB yoke...................................... . P-98796 Band 


: HEAD TELEPHONE SET No. 3A Transmitter 

ct No. 386 Transmitter
t No. Subject Attachment 

BC Strap. . . . . . . . . . . . . . . . . .. ................... P-85537 

......................... P-91425 
 BD Buckle. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .... P-89923 
......................... P-91413 

......................... P-93463 No. Subject No. 565 Cord 

......................... P-85460 

.....................•... P-86468 BE No. 565 Cord............................... . 
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F IOlm: 49 • o. 11 .'f lAU /)('xk 81(111(/ 

NO. 1142AB DESK • TAN D 

l'Y'o. Sul}jul Nn . .149 Trrw l!1niller 

A M u hpiece . . . .. • .. . . . P -2470 J8 
B Fn(·e . .. .... . . . . . .. . P-207910 
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C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N' 
0 
p 
Q
R 
S 
T 

o. 

U 
V 
W 
X 
y 
Z 


AA 

AB 

AC 

AD 

AE 

AF 

AG 

AR 

AI 
AJ 

AK 

AL 

AM 

AN 

AD 

AP 
AQ 

AR 

AS 

AT 

AU 

AV 

AW 
AX 
AY 
AZ 
BA 
Bll 
BC 
BD 
BE 
llF 
BG 
BH 

Ins lating ring. . . . . . . . . . 

Diaphragm . ... 

In ulaling disc .. 

Gran lar b tton. 

Bridge ann center .. .. 

Button mounting screw. 

Bridge screw .. . 

Terminal block sere 

Rubber bushing 

Terminal i n.~ulator .. 

Term inal biD k . . 

Terminal screw . 


amping ring . 
Bell . 
Face ser w ... 
Bell screw. 
Spring washer. 
Bell bol t .. 

S II bjecf 

Lug holder . . 
Rook .. 
lio k stop . 
Pivot ... 
Tenninal plate . 
No. 427 cord . . 
Handle 
Base 
Clamping nut . 
Clamp . . . 
Base platE' 
FE'lt ushion 
Base plate screw . 
Pile-up seT w .. 
S eel wash r. 
Rubber washer .. . 
Rubber bushing. 
Di tance piece. 
Rubber insulator. 
Rubber insu lator . 
Clamp . . 
Screw bushing . 
R ubber bushing. 
R ubber bushing. 
Distance piece. 
Rubber insll!' to r . 

Contact sp ring. 

Rubber insul tor . 


top spri n 

Contact spring . . 

Rubber insulator .. 

Contar,t spring . . 

Rubber washer . 

Pile-up screw. 


crew bushing 

Con ct spring screw 

Lug hider screw . 

N . R2U coru .. 

Nu. D3D ord 

For part see Figurl' 55 
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C Insulating ring. . . . . . . . . . . . . . . . . .. . ........ . P-97904 

D Diaphragm ................................. . P-97905 

E Insulating disc .............................. . P-95750 

F Granular button ............................ . P-99264 

G Bridge and center........................... . P-95782 

H Button mounting screw ...................... . P-91810 

I Bridge screw ............................... . P-98336 

J Terminal block screw ........................ . P-98334 

K Rubber bushing ............................ . P-98335 

L Terminal insulator .......................... . P-99369 

M Terminal block ............................. . P-217476 

N Terminal screw ............................. . P-129701 

o Damping spring ............................ . P-95751 

P Bell ...................................... . P-222386 

Q Face screw ................................. . P-204520 

R Bell screw ................................. . P-92378 

S Spring washer .............................. . P-92381 

T Bell bolt ................................... . P-92375 


No, Subject No, 42AB De8k Stand 

U Lug holder................................. . P-97374 


BF No. R2U cord. .. ................ . ........ . 

BG No. D3D cord .............................. . 

BH For parts see Figure 55 ...................... . No. 189 Receiver 


V Hook ..................................... . P-97348 

W Hook stop ................................. . P-93377 

X Pivot ...................................... . P-92678 

Y Terminal plate ............................. . P-94594 

Z No. 427 cord ............................... . 


AA Handle .................................... . P-97363 

AB Base ...................................... . P-97351 

AC Clamping nut .............................. . P-87530 

AD Clamp.................................... . P-87527 

AE Base plate ................................. . P-87526 

AF Felt cushion ................................ . P-97994 

AG Base plate screw............................ . P-12940R 

AH Pile-up screw. . . . . . . . . . . . . . . . . . .......... . P-98092 

AI Steel washer ................................ . P-98091 

AJ Rubber washer ............................. . P-93354 

AK R?bber bu~hing. . . . . . . . . . . . . . . . . . . . . .. . ... . P-93295 

AL DIStance pIece. . . . . . . . .. . .................. . P-93345 

AM Rubber insulator ............................ . P-93346 

AN Rubber insulator ............................ . P-93347 

AO Clamp..................................... . P-93348 

AP Screw bushing. . . . . . . . . . . . . . .. ........ . ... . P-130262 

AQ Rubber bushing ............................ . P-93299 

AR Rubber bushing. . .. ..... ..... . .......... . P-93291 

AS Distance piece .... ' ........................ . P-93349 

AT Rubber insulator ............................ . P-93350 

AU Contact spring. . . . . . . . . . ....... . P-98232 

AV Rubber insulator. .. . ....................... . P-93351 

AW Stop spring. . . . . . . . . . . . .. . ................ . P-93313 

AX Contact spring. . . . . . . . . . . . . . . . . . . . . . .. .. .. P-98208 

AY Rubber insulator .................... . P-93352 

AZ Contact spring ............................. . P-98209 

BA Rubber washer. . . . . . . . . . . . . . ........ . P-93353 

BB Pile-up screw ............................... . P-116855
Be Screw bushing .............................. . P-130263 

BD Contact spring screw ........................ . P-128912 

BE Lug holder screw ........................... . P-92619 
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Transmitter 

P-247018 
P-207910 

r . 
-No. 1142AB Desk Sland 

f2AB DESK STAND 

No. 
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NO.3C FOOT SWITCH 

o 

"T RIGHT LEFT RIGHT 
LEFT RI GHT 3 2 I 4 5 I 2 3 B 9 7 6 5 4 

No. 

A 

B 

C 
D 
E 
F · 
G 
H 
1 
J 
K 

L 

M 
N 
o 
P 

Q

R 
S 
T 
U 
V 
W 
X 
Y 
Z 

AA 
AB 
AC 
AD 

Subj ct 

Case .. .. . . 
Pedal. 
Pivot pin. 
P ivot pin nut .. . . 
Pedal s('rew .. 
Pedal insulator .. 
Pedal pring. 
Contact spring 
Contact spring . 
Contact spring . . . 
Conta .t spnng .. 
Contact. sprin g .. 
Top insulat or .. 
Pile-up screw .. 
Pile-up screw . . 
L ft bushing. 
Right bushing. 
Spring In uJator. 
Termin;d 
Terminal 
Terminal washer . 
Terminal ere 
Clamp plate ... .. 
Locking screw . . 
Contact spring .. 

Contact pring. 

Contact spring . 

Contact spring. 

Contact pring . 

eparator .. 


Cover screw . 

Cover . . .... . . . 

Complete left 

Spring assembly 


Complete Right 

Spring assembly 


FOOT SWI 

P-9<t4' 
P-9444 
P-9444 
r -9444 
P944, 
P-944 
P-944 

P-9445 
P-944 
P-94-lti 
P-944 
P-911k 
P-944 • 
P-944 
P-9445 

TOP 

L 

J 

I 
TOP 

y 
L L L 

K J 

~ 
38 

TOP 

Z I H 
K 

SPR ING COMBINATIONS FOR N05. IB,38 AND 3D FOOT SWITCHES 

Figure 50­ No8. IB , 3B, :JC and 3D Foot Switches 
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TOP 
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L 

FOOT SWITCHES 
3C FOOT SWITCH 

No. 

• 
­ Subject No.1B No.3B No.SC No. aD­.~"-.:. 

A Case .......... P-94438 P-94438 P-94438 P-94438 

B PedaL ............... P-94440 P-94440 P-94440 P-94440 

C Pivot pin ............ P-94441 P-94441 P-94441 P-94441 

D Pivot pin nut. . .. . .. P-94442 P-94442 P-94442 P-94442 

E Pedal screw .......... P-94445 P-94445 P-94445 P-94445 

F· Pedal insulator ....... P-94444 P-94444 P-94444 P-94444 

G Pedal spring .......... P-94443 P-94443 P-94443 P-94443 

H Contact spring ....... P-98590 P-98590 

I Contact spring ....... P-98588 P-98588 

J Contact spring ....... P-94460 P-94460 

K Contact spring ....... P-94461 P-94461 P-94461 

L Contact spring ....... P-94458 P-94458 P-94458 P-94458 

M Top insulator ......... P-94454 P-94454 P-94454 P-94454 

N Pile-up screw ......... P-94467 P-94448 P-94448 P-94448 

0 . Pile-up screw ......... P-94448 P-94448 P-94448 P-209711 

P Left bushing ......... P-94449 P-94449 P-94449 P-209714 

Q Right bushing ........ P-94463 P-94449 P-133268 P-133268 

R Sprin~ insulator ..... P-94453 P-94453 P-94453 P-94453 

S Termmal ............ P-94451 P-94451 P-94451 P-94451 

T Terminal ............ P-94452 P-94452 P-94452 

U Terminal washer ...... P-I03706 P-I03706 P-I03706 P-I03706 

V Terminal screw ....... P-128912 P-128912 P-128912 P-128912 

W Clamp plate .......... P-94450 P-94450 P-94450 P-94450 

X Locking screw ........ P-94447 P-94447 P-94447 P-94447 

Y Contact spring ....... P-94462 

Z Contact spring ....... P-94458 


AA Contact spring ....... P-209716 

AB Contact spring ....... P-209713 

AC Contact spring ....... P-209712 

AD Separator ............ P-209715 


Cover screw .......... P-94446 P-94446 P-94446 P-94446 

Cover ............... P-94439 P-94439 P-94439 P-94439 

Complete left 
-'. Spring assembly 	 P-290256 P-290279fi RIG-HT 	 RIGHTi 4 5 7 6 5 4 	 Complete Ri~ht 

Spring assem ly P-290257 P-290280 


r 
r TOP TOP 

I 


Z I H 
J K 

~ 
IS FOR NOS.IS,3S AND 3D FOOT SWITCHES 

1B, 8B, sC and 3D Foot Switches 



o 

Figure 51- N o. 98B P rotector 
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N o. 

A T rminal clip. 
B T erminal clip . . . . . .. . . . . . . . 
C Binding post ... 
D Hexagon nut . . 
E Washer . . . .. 
F Pronged washer ... , .. .... . 
G Base . .. 
H ll-C Fus .. 
I No. 26 Protector Block . 
J No. 30 Protector Block .. 
K Spring . 
L Spring . .. . ...... . 

M Terminal . . . . 

N Gasket . 
o Cap .. 
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-No. 98B Protector 

[98]: 

No. Subject 

A Terminal clip ................................... . 

B Terminal clip ................................... . 

C Binding post ................................... . 


E 
D ~:h~~~.~~~: : : : : : . : : : : : : : : : : : : : . : : : : : : : : : : : : : : : 
F Pronged washer ................................. . 

G Base .......................................... . 

H ll-C Fuse..................................... . 

I No. 26 Protector Block. . . . . . . . . . . . . . . . . . . . . .. . .. 

J No. 30 Protector Block .......................... . 

K Spring..... ..... . ............................ . 

L 
M ~~nai"" : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
N Gasket ....................................... . 

o Cap.......................................... . 
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98B Protector 

P-375392 

P-375393 

P-375354 

P-234966 

P-234967 

P-375290 

P-375531 


P-375530 

P-375529 

P-375359 

P-375254 

P-375462 
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