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MANUAL OF SPLECH IN.PUT EQJ}IPMENT 

SECTION I 

GEHERAL OUTLINE OF SPEECH rnPUT ZQUIPMENT 

A radio broadcasting sy stem consists of two major 
divisions: na..�ely, a radio transmitter of sufficient yower 
to cover a given service area with adequate radio frequency 
energy and a s�)eech input s;;s�- The purpose of the speech 
input system is to pick up acoustic impalses, translate them 
into electrical impulses of corresponding frequency and 
relative magnitude, am�lify and convey them to the input of 
the radio transmitter. 

The requirements imposed upon speech input equip
ment were simple at first. However, the radio broadcasting 
art expanded from the original practice of individual station 
broadcasting to the simultaneous operation of a number of 
stations as a chain. This condition, toget her with the 
increase in power of �a..�y stations, which necessitatec the 
removal of their radio transmitters to selected outlying 
locations, resulted ia the geographical se�aration of the 
transmitting station from the s�Qdios where the major units 
of �eech input equipment generally are installed. 

Thus, the pick-up and handling �rograms has become 
more involved and tho demands made upon s�eech input equip
ment have increased to such an extent that r;reat care mu.st 
now be taken to choose apparatus which will perform satis
factorily with the least amount of maintenance and supervision. 
Moreover, attention must be given to probable future demands 
for greater flexibility. With the continual expansion of 
program facilities and control points of the modern broadcast
ing station, it is inevitable that equipment will gradually 
become inadequate or even obsolete. Therefore, unless fore
sight is exercised in the choice of initial equipment, the 
addition of new and more up-to-date �)paratus frequently 
complicates the maintaining of a high grade of tran smission to 
the radio transmitter. 

The purpose of this manual is to d iscuss some of 
the problems involved in the use of speech input eqUipment 
as well as the more important considerations governing its 
selection. 

For the sake of discussion the sveech input system 
may be separated into five principal groups: 

MICROPHONES 
AMPLIFIERS 
MONITORING EQ.UIPMENT 
TERMINAL AND CONTROL :EQJJIPMENT 
POWER SUPPLY 

. 
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Microphones 

Generally, the in�ut portion of t he eqQipment 
consists of MICROPHONES. Incominl; programs from otl1er 
sources may be utilized or an electrical tran scription 
provided, through a phonograph reproducer and its associ
ated turntable. 

The microphone converts acoustic impulses into 
electrical impulses of frequency and magnitude correspond
ing to the original sound pressures. The electrical 
energy thus generated is increased by amplification until 
it is suitable for use in the modulator unit of a radio 
transmitter or for transmission over wires to the trans
mitter location. In order to insure a faithful electrical 
copy of the original sound energy high quality microphones 
should be employed which are responsive to the frequency 
components of speech and music. 

Western Electric microphones a.re known familiarly 
as the carbon button microphone, the condenser microphone, 
and the moving coil or dynamic microphone. 

The carbon button microphone has a stretched 
metal diaphragm w?iich 'is held between two carbon elec
trodes mounted in metal cups containing finely divided 
grains of carbon. The diaphragm forms an electrode which 
is common to both carbon buttons. This tY"'�e of micro
phone requires a direct current source whicn· maintains 
a current through each button to the diaphragm. The 
resistance of the carbon elements is caused to vary by 
the scund pressures on the diaphragm. This causes changes 
in the current supplied to the microphone. In tne circuit 
in which the micro?hone is connected these current changes 
across the resistance of the carbon buttons of the micro
?hone are reflected as minute voltages which are the elec
trical equivalents of the sound pressures actuating the 
diaphragm. 

The condenser microphone, as its name implies, 
includes a condenser unit which consists of a very thin 
duralumin diaphragm tig htly stretched in front of a flat 
plate and spaced from it one thousandth of an inch. The 
functioning of this microphone depends upon the variation 
in the capacity between the diaphragm and the back plate 
when the diaphragm is subjected to sound vibrations. A 
potential is maintained between the plates of the micro
phone, As the diaphragm vibrates the capacity of the 
device changes and an alternating current is generated 
in the circuit. On account of the high impedance of tbis 
unit aad its small ca)acity it is essential to operate it 
in close proximity to an amplifier and therefore the con
denser microphone and an associated amplifier are built 
up as a single unit for suspension, desk or pedestal 
mounting. This tY:!:'e of microphone o vercomes the objec
tionable carbon noises which are encountered with the 
carbo� microphone. 
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The moving coil microphone consists of a dia
phragm supporting a coil of fine wire suspended in the 
field of a permanent magnet. The vibration of the dia
phragm and its attached coil sets up voltages in the 
coil due to its cutting the magnetic lines of force of 
the magnet. On account of its simylici ty and ruggedness 
this microphone is now being used more generally for 
pick-up purposes. The impedance of this ty-pe of micro
phone is relatively low so that it is possible to 
o:perate it at a considerable distance from the speech 
input amplifier or an associated amplifier, when such 
an amplifier is necessary. 

Moving 
Coil 
Microphone 

Anrolifiers 

Programs are amplified through several succes
sive stages of vacuum tube amplification to a power 
level which is suitable for transmission over telephone 
circuits or into the modulating unit of the radio trans
mitter. 

The amplifier system usually comprises a pre
liminary unit which is a high gain voltage amplifier and 
a power anrplifier which serves to increase the level of 
the �?rogram material still further and to deliver the 
power through the con trolling keys and networks to the 
radio transmitter lines and the monitoring circuits. A 
main control pote ntiometer in the runplifier circuits pro
vides a means for varying the output of the amplifier 
system. In a large studio layout monitoring amylifiers 
may be elilJ?loyed as bridging arrrplif iers on the program 
line for monitoring by means of loud spealcers. 

Ordinarily the :program to be broadcast is re
hearsed before presentation to the radio audience. In 
this way� operators become familiar with the :program 
material and the :particular manner in which it is to be 
presented. The volume range of the program is of par
ticula1· interest to the operators since it enables them 

.Am:olifiers 

to �redetermine the apyroximate settings of the potentio
meters and thus to maintain the power levels within the 
required limits. In a well designed amplifier system there 
is a considerable margin of output power available above 
that ordinarily required for the program material so that 
sudden and unexpected power peaks will not overload the 
amplifier. 

Monitoring Equipment 

Visual as well as aural monitoring is provided Visual 
in the speech input equ.ipment. The device used for Monitoring 
visual monitoring is known as a volume indicator and is 
available as a rectifier, with coupling transformer and 
attenuating networks which are key or dial controlled. 
This unit, designed to operate across the line, takes a 
small uortion of the outuut energy of .the power amplifier. 
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This energy is rectified and registered on a sensitive 
DC meter as a series of impulses corresponding to the 
variations of power occurring in the program material. 
Calibrated adjustments are pro vided by a key and switches 
to give the pro�er meter deflection for the required 
power level. In actual practice the volume indicator 
is adjusted for the output level required and the con
trol potentiometers are operated to hold the program 
output within ?roper limits as shown by the indicating 
meter. 

.Aural monitoring is effected through the use of 
loud speakers which may be connected to the power or high 
level amplifier output through keys, or operated from the 
output of monitoring amplifiers through a distribution 
panel whereby the power level to the loud speakers is 
controlled. Monitoring amplifiers are designed �s high 
input inrpedance a.ID}.)lifiers for bridging across the output 
circuit of the high level amplifier. 

Terminal and Control Equipment 

When a radio transmitter is situated at � dis
tance from the studios, it is necessary to effi:9loy tele
phone lines for the program circuits from the studios 
to the transmitter location. These lines ordinarily are 
furnished by local telephone com:_oanies. In order that 
the power level transmit tcd wi 11 be maintained <Yi thin 
definite limits, thereby preventing crosstalk or inter
ference with other circuits in the same cable, and in 
order to provide necessary control of transmission, the 
speech input equipment is supplenented by anrplifiers and 
terminating apparatus at the studio. Terminating facil
ities and amplifiers also arc required at the radio 
transmitter location or receiving end for the :pur:poses 
of controlling and raising the level of incoming programs • . 

Considered as a whole the speech input system 
of a modern radio broadcasting station may be thought of 
as a m.unber of separately operated and controlled equip
ment s which are associated directly with the various 
studios or program originating points and which operate 
in conjunction ��th a similar equipment at the radio trans
mitter location. Obviously, these separate equipments 
will vary somewl:i.at in their makeup depending upon the 
local requirements. For exa.m:Ple, the apparatus required 
for a midtown studio consisting of, possibly, three or 
four adjoining broadcasting rooms will be more complete 
than that required for the remote pick-up of a football 
game where a simple portable outfit will be elTil?loyed 
with perhaps a sincle outgoing program line and an order 
wire or telephone circuit. On the other ha.rid, a teI1I2.)orary 
setup for broadcasting a political convention may involve 
an elaborate layout of microphone circuits, mixers, etc., 
and a number of connecting lines to the broadcasting 
station. Fundamentally the electrical processes under
taken after the sound has been converted into electrical 
energy and the intermediate ste})s involved in 1he control 
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of the cir�Qits before they reach the radio transmitter are 
identical so t hat a description of a typic al speech in1Jut 
equipment will suffice to cover the ay-)lication and the 
functions of the intermediate equipment. 

The circuits from the microphones and the program 
lines terminate in jacks which are arranged in rows before 
the operator. Normally these circuits pass to a set of 
switching keys or through the contacts of key controlled 
relays to mixer �otentiometers and to the amplifiers. The 
speech circuits arc brought out to jacks at numerous places 
throughout the electrical path a.id these jacks are so 
arranged that the circuit is normally continuous a...�d unin
terrupted. For testing purposes the operator may, by 
plugging into the proper jacks, open the circuit at any 
point in its path or isolate or bridge out of circuit any 
part of the equipment as required� Attenuation pads or 
resistance networks, and transformers are provided also to 
reduce the power in particular parts of the circuit or to 
match the irnpedm1ces of the circuits where this is necessary. 

Ordinarily the component parts of a typical speech 
input equipment, with the exception of the transmitters and 
loud speaking receivers, are mounted on relay racks with the 
circuit and telephone· order wire jacks assembled at a con
venient location before the operator together with the 
potentiometers, control keys, and the volti.me indicator unit. 
The circuits thro ugh the keys or relays and the jacks are so 
wired that the complete control of the system is centered at 
this location. With the newer AC operated units this 
applies to the power control as well since the power switch 
and pilot lamp arc assembled at the control position. 

The selection of tho incoming circuits is made 
through keys which in their neutral positions terminate the 
respective lines in resistance networks to sirrru.late the 
load conditions of the transmitters or program lines. These 
keys likewise cut off the monitoring loud speakers in the 
respective transmitter locations when the transmitters are 
being used. 

The mixer potentiometers are designed to control 
the power of the incoming programs and at the same time 
maintain a constant irrrpedance output to tho equipment which 
they precede. By this means it is possible to combine the 
outputs of several sources if desired or to select a 
particular program as the occasion demands. 

Power Su-oply 

�bile many of the speech input equipments in pres
ent �se employ storage batteries for the filaments of the 
vacuum tubes the ncw·cr equipments are completely AC oper
ated with self-contained rectifiers, filters and :potenti
ometers or voltage dividers. This has been made possible 
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through recent developments in vacuum tube desic;n Hhich :permit 
the use of AC power for the f ilaments as well as for the ::_:>late 
su:;_J�)ly of the vacuum tubes. Eovrnver, in systems which emlJloy 
relay-controlled switching a low voltage DC supply is required 
for the opera tion of the relays. 

Conclusion 

Each of t he uni ts v1hich goes to make up a speech 
input system mu.st be capable of performing a thoroug..�ly satis
factory and reliable function in its particular field if the 
best results are to be obtained. The various elements mu.st 
be so chosen with relation to one another that all of the 
functions of the syeech input system as a whole are satis
factorily and harmoniously performed. This can be brought 
abo ut only by the �roper choice of apparatus, not only from 
the point of view of its own �,erformance but also vd th regard 
to its operation in relation to the other parts of the system. 
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SECTIOU II 

DESCRIPTION 
Alm 

SELECT I ON OF SPEECH INPUT EQUIPMENT 

The kind of speech input equipment employed at the 
several locations in the chain of operations preliminary to 
actual broadcasting depends primarily up0n the service demands 
at these locations. Therefore, in order to appreciate the 
problems involved in the selection of proper speech input 
equipment, we shall discuss and illustrate briefly the twn 
fundamental types, that is, studio equipment a.�d station equip
ment, and trace their growth from the simplest system to the 
more intricate systems in present day broadcasting. 

STUDIO SPEECH INPUT EQUIPMENT 

The simplest broadcasting system employs a single 
studio which is in the same building and possibly on the 
same floor with t�e radio transmitter. 

�------. 

-0 VOLUME 
i-- INDICATOR 

I 1 

Funda
mental 
Types 

2.1 

Single 
Studio 
Single 
Channel 

---, 
STUDIO 

AMPLIFIERS 
ANO 

GAIN CONTROL 

! ! , - -1 . � RADIO I t---+-----y - -- -l TRANSMITTER 
I_ - - -· - - - _I 

------� I AMPLIFIER 

.

:OWE�PPLY 

MONITOR 
AMPLIFIER 

MONITOR 
LOUD SPEAKER 

Since the studio and the radio transrr.itter are so closely 
associated, telephone lines are not needed for program 
transmission and only a minimum of S?eech in�ut equipment is 
required. T his usually is of the single channel ty,e, that 
is, only one amplifier system with the necessary amplifica
tion and control to accommndate one program at a time. 

A further step in a single program channel system 
is the addition of a second studio, or possibly two studios, 
to avoid confusion and delay when changing from one program 
to another. 

Two or 
More 
Studios 
Single 
Channel 
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A 
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R AO I 0 I 
AND 

GAIN CONTROL I TRANSMITTER I 
L _____ -1 
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c ..__ ____ _. 

/MICROPHONE 

I 
SWITCHING 

+---J ,CJ ·=��:;�:. '""�'" ['- _ I ., . , "" 
POWER SUPPLY �LOUD SPEAKER 

The second studio can be prepared in advance and the radio 
artists placed in their proper positions for broadcasting 
as soon as the prior program is finished. Moreover, the 
spare studios provide settings for :program rehearsals and 
auditions which are important phases of the station's 
activities. 

With two or more studios it becomes necessary 
to provide microphone or input switching facilities for 
transferring from one studi� to another without introduc
ing objectionable switching noises. Ono method of doing 
this is by means of key controlled switches or through 
the contacts of relays which can be operated by keys 
from any convenient location. Another method is the 
use of mixing potentiometers. If two or more microphones 
are to be employed simultaneously, for the creation of 
background effects such as incidental music during a 
station announcement, the control circuit should be so 
designed that it is possible to combine the outputs of 
the several sources and to adjust the relative volumes 
from the microphones to create the desired overall 
effect. This is popularly known as 11mixing.11 The 
control circuit should incl ude a number of special po
tentiometers, one for each microphone or program source, 
which arc combined in a single circuit in such a way 
that the impedance of the circuit is approximately con
stant regardless of the s�ttings of t�e potentiometers. 
In addition, each ,otontiometer provides sufficient 
attenuation to fade out its particular program completely. 
Ey manipulating two potentiometers simultaneously one 
program may be faded out and another brought into service 
with the minimum of delay. The result is a smooth and 
noiseless transition from one program to another. This 
method is used quite :extensively in preference to key 
switching. 

Input 
Switching 
Facilities 

Keys 

Mixing 
Potenti
ometers 

Fading 



The broadcasting of national events such as 
banquets, conventions, athletic games and races, which 
are beyond the �ormal pick-up area of the small broad
casting station may be acconrplished through a program 
network whereb;y the local broadcasting station receives 
the program over telephone wires. 

2.3 

Outside 
Fick-up 
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Networks 
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0 NE 0 R 0"""'"i.lOR E 
LOC A L  S T U D  I O S  

A M P L I F I ER S  
A H O  

I r-------. I I 
G A  I H CONTROL 

1-t R A D I O  I �T'.'._A �M�� � 

-[_J MON I T OR 
_// Ml C R OP H O N E  - PROGR A M  

L I NE S WITCH I N G  ! AMPL I FIER 
OU T S I DE 

TELEPHONE 
(CON HE CT I N G) I 

L I  N E  

. I 

PROGR A M  L I NE 
FROM D I S T ANT 

PROGRAt.' 
OR I G I N A T I N G 

S O U R C E S  
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A M P L I F I ER 
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Many smaller broadcasting s�rstems nave entered into 
contractual relations with one or more larger stations 
which provide program networks for this tY3JC of service. 
The program thus received is am:_olified locally and 
broadcast in a manner similar to that employed. with 
a prog1·am originating in tne station's own studios. 

V[�en yrogTams originate outside of the studios 
but in the immediate area of the small broadcasting 
station, it is necessary to have either portable pick
up equipment, or semi-permanent e�iipment at tho pick
U? point and to use telephone lines for connecting to 
the amplifier equipment at the station. 

The :?Ortable equipmc�t is more �iitable for 
outdoor events such as football games. The semi
pcr�.anent equipment is usually em,loycd at hotels, con
vention halls, e tc. where it will be available for 
frequent use. :J:n either case, from an equ.i:?ment stand
lJOint, the fundamental requirements .;ire the same as those 
of a studio: �1<.unely, one or more microphones, an 
amplifier unit Yii til. porrnr sup::;1ly and means for con
trolling and indicating the am�lificr output. It is 
likewise necessary to :;::ircvidc a telephone or order wire 
circuit between t!le o:;:Jcrators at the )ick-u:p :,JOint and 
the radio station to insure coordination. 

Portable 
Pick-up 
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It is seen, then, that the simple, single 
c�1a.i-mel broadcasting s�rstem may include several adjoin
ing stucl.ios and one or more outside connecting program 
lines from either a progra� network or from outside pro
gram originating }Oints in tne local area. The Western 
Electric 9A Speech Input Equipment is an example of a 
speech input equipment which provides the necessary 
input and control circuits for the average small broad
casting system, and, in addition, is corn:Jletely self
contained and AC operated. This system will be described 
in more detail later. 

Having considered the single channel system 
for the condition where the main speech in?Ut equip
ment and the radio transmitter arc situated in the same 
or adjoining rooms we shall next describe a two channel 
speech input s:rstem for the same condition and discuss 
its advantages over the sin['le cnannel system. 

'fib.en the small broadcasting station has grown 
to the :Jro:!Jortions outlined ii1 the )rece0.ing pa5es, the 
next logical step in cx�Jansion is the introduction of a 
second, and possibly, third, am?lificr channel. This 
is partic1.ilarly desirable tu accomm::idate suc.h necessary 
operations as reilcarsals a;.1d auditio;,15, 

Rehearsals and auditions are next in ir.rpor
tance to the actual broadcasting of a program. Bearing 
in mind that the station's time on the air is generally 
contracted for, and this, of course, is the service 
which the radio station has for sale,. it is important to 
prepare tho broadcast schedule well in· advance and to 
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provide facilities for rehearsing progrruns. While the 
audience to which the radio broadcasting station caters 
generally does i10t appreciate the :problems involved, 
nevertheless it does recognize and acknm7ledge interest
ing, well-presented programs. Thus, stations are en
couraged to present better prograns and to provide a wide 
variety of radio entertainment. 

Rehearsals are necessary in order to acquaint 
the operators a.�d the studio director with the nature of 
the program; the sound intensity range if an orchestra 
or a vocal e::1semble is employed; the time required for 
presentation includin� the introduction and subsequent 
announcements by the station announcer, and other consider
ations, such as the placement of artists with relation to 
the microphone or microphones a..•d the timing ai•d coordina
tion of �Qes which introduce vari�as pro.;ram features. 
At the same time rehearsals enable the artists to adjust 
themselves to the local conditions which vdll prevail 
du.ring actual broadcasting. It is estimated that for a 
creditable presentation over the air, a one hour broad
cast of a larGe and important program frequently requires 
as much as eight to ten hours of rehearsal. 

The acquisition of new and novel talent for 
broadcasting purposes is another activity which must be 
engaged in if the sta.tion is to gain and maintain pres
tige in its particular field. For this reason, radio 
auditions have become a regularly scheduled part of ll1:1llY 
stations' activities. Moreover, auditions are an effec
tive means of presenting a program for the approval of 
a prospective customer. 

It is advantageous to employ microphones, 
amplifiers, and loud speakers for both rehearsals and 
auditions in order that the station operators and the 
program sponsors may hear the program under the same 
conditions which obtain in actual broadcasting, and it 
is for these reasons, ?rimarily, that the small broad
castine station ultimately adds a second and �)Qssibly 
a third program chnnnel to its equipment,· and �rovid.es 
extra studios and audition rooms which may be operated 
simultaneously with, but independently of, the yrogram 
being broadcast. 

The two channel speech input system embodies 
two separate and distinct &"Itplifyinc cham1els either of 
which may be used to supply a progrrun to the radio 
transmitter. 

The chaimels must be so desig:aed that they may 
be operated simultaneously from either the same program 
or from entirely c�ifferent programs; this latter condi
tion prevails Hhen a rehearsal or an audition is being 
held at the same time that a procram is being broadcast. 

2.5 

Auditions 



CH A N N E.!:_�- - - - I 
V O L UME 

I N D IC A TOR ["", � I ' " " : :; "' J-1: _1 u- --r=e·---1 
S T UDIOS 11 I ONE OR MORE GA I N  CO N T ROL l DJ ', A-�::� I 

I I Ii - - - �- - --:.:.- - -1, 
------- POWER SUP P L Y  T R A NSM I TTER 
I• I J ------1 L I --· -- - - --1-1 .. ·�

-P-R_o _
G

_
R _

A
_M--

--1 - - - --- - -- r 
I ( T E L E P HO N E) I N P U T  r- ---- - -- - l 

L I  N E  s S W I TCH I l('f) I 1·------1 A M P L I F I ERS 
A N O  

I 1 _ -, G A  1 N co 11 TR o L 

I I I 
I '

, I 

O U T P U T  
S WITCH 

I N G  
MON I TOR 

A M P L I F I ER 

2.6 

L
L I S T E N I N G  

AREA 

I t- I-----+---' /1, [·-

A-:-P L I  FIE R 1' !''-,........__ d .J 
POWER S U P P L Y  

C H A N N E L  � 2 l_ .-=- - J u;u6°�����rn 

N O T E :  A VOLUME 
INDIC A TOR A N O A 
MONITOR A M P L I F I ER 
A RE U S U � L L Y  P RO
V I DEO FOR E A C H  
C H A N N E L . 

A still furtner development in s:;:iccch input 
eqtlipmcnt is tbe multi-channel system employed in multi
studio broadcasting stations and in key stations. Fund
a.�entally, a multi-c�a.nnel S?eech in�JU_t system is a 
cor.ibination of single channel systems, each of ·w[lich may 
be a complete unit in itself. However, the operating 
problems necessarily are more complex than t!'�oso of a 
single channel system and t!w signallin5 and intercom
rrru.nicating eqQipment mQst be adequate to insure �rompt 
and complete coordination between control ?Oints. 

A multi-studio broadcasting station is one in 
which a number of complete :9rogrrun cnannols arc avail
able for simultaneous broadcasting, rehearsing, and 
auditions, which arc :1ecessary because of tile ty_:?e of 
programs }Jrese!1tecl and the :)restige of the station. 
\�nile there may be as many �s six or more �rogram channels 
available anC. in simultaneous use for the :our:poses out
lined, usually only one channel is employee'_ for broad
casting and qi.lite frequently 0;1e or more of the others 
is held in readiness for the next scheduled. broadcast. 

Tho use of a control bootfi ii1 imr:iediatc -orox

imi ty to each s tuc'Uo is a distinct <ldva:1tago from an 
O?eratinb stQnd?oint. Tho operator at each of t�ese 
locations is isolate� acoustically from the studio as 
well as from the operators responsible for other sirrul
taneous programs, and therefore may om)loy monitoring 
loud s)ealcers to observe the ?rogram under his im mediate 
control. Tne booths are -.)rovided with control turrets 
or tables at which the mixing potentiorneters and the 
main input control potentiometers for the amplifiers are 

Multi
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located. Volume indicator extension meters are also pro
vided to enable the operators to observe the program 
levels at the outputs of the line amplifiers. Further, 
it is possible to have in each booth the necessary ampli
fiers and power supply for the main program and for 
monitoring so that the studio and its associated booth 
form an integrated program production unit. A clear view 
of the associated studio - or studios, if one booth is 
used as the control position for two adjoining studios, 
which is an arrangement som etimes employed - is provided 
by sound insulated glass windows or partitions. High 
quality close talking microphones also may be located 
in the control booths to enable the operators to com
municate with the studios during rehearsals and auditions: 
this is known as the 11audition-break11 feature. The 
circuits to the studio loud speakers pass through contacts 
on the microphone input control switches so that the 
studio loud speakers are rendered inoperative when the 
program microphones are in use. Telephone order wires, 
or connections to a suitable interphone system, are also 
available at the booths for coordinating purposes. 

A system of these proportions requires a central 
progra'll trunking point for the purpose of insuring a 
coordinated schedule of the station's activities. A 
typical large broadcasting system will have a central or 
main control room, ma.nned by two or more operators, as 
well as the individual control booths. In the main con
trol room all the output circuits from the several booths, 
the program lines from outside sources, the outgoing pro
gram lines and the telephone order wire circuits terminate. 
The necessary amplifiers, volume indicators and output 
switching apparatus will be arranged for assignment either 
by patching cords or key-controlled relays to the several 
studios as the occasion demands. Any one of the available 
channels will be assignable at will to either a rehearsal 
studio or an audition studio, or to the program being 
broadcast at the moment from either a local studio or a 
program line. Announcers' microphones, telephone order 
wires and mixing potentiometers, as well as monitoring 
loud speakers if the studio control position is enclosed 
in a booth, will be provided at each studio. Program and 
operating personnel assignments will be made in advance 
of each day's activities and posted in bulletin form for 
the information of all concerned. 

The diagram on page 2.9 illustrates the different 
arrangements of studio speech input equipment ordinarily 
employed in multi-studio systems. While as many as two 
of these arrangements a�e sometimes employed, it would 
obviously lead to confusion if an attempt were made to 
use more than two in a single set up. 
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S tudio A has an adjacent boo th v;hi ch contains 
all amplifier and control a-p:paratus . Thi s i s  repre senta
tive o f  the applicat i on o f  the West ern Electric 701-A 
S)ee ch Input :Bay and is the i deal combination of a studio 
and b o o th as an integral prograrn producing uni t .  Ho ex
ternal swit ching o r  s et-u� o�erat ions arc required in 
o rder to produce a program . Also , the ob s ervation of the 
program, par ticularly by means of a loud speaker , doc s  
n o t  confli c t  acousti cally o r  electri cal ly with the ac tivi
t i e s  i n  any o ther s tudio .  

Studio B has what i s  e s s entially a one channel 
sys t em wi th the a�olifying and control apparatus located 
i n  the main control room. One arrangement such as thi s 
may well be provided in a mul ti-studio set up with the 
main control room s erving in effect as a contro l booth. 
Obviously, should more than one studio b e  o n  thi s  basis 
in a mul ti-channel se t-up, simultaneous operation would 
l ead to confusion in the main control room, par t icularl y  
should siimll taneous loud spealccr moni toring b e  attempt ed. 
Such an arrangement also has the l imi tation that o r din
ari l y  i t  i s  no t pract i cal to arrange the mai n control 
room so as to have visual ob s ervati o n  of the associated 
s tudio or studi o s .  

The arrangement for Studio C i s  fundamentally 
similar to that for S tudio A but differs in that co�
plete amplifying equi::;>ment i s  no t si tuat ed. in the boo th .  
The gain control s ,  mi crophone swi t ching facil i t i e s  and 
some 8.lJpl if i cation ar c l o cated in the boo th while the 
r emainder of the ampl ifying e quipment i s  located at some 
central point . I t  has b een des irable to use thi s arrange
ment in some cas e s  t o  reduce the amount o f  apparatus in 
the boo th and also to prov i de a c er tai n amount of inter
changeab i l i ty by having several comb inations of amplifiers 
located in the main control ro om. Further , such an 
arrangement has b een used in the past due to the limi ta
tions in f l exib i l i ty impo sed by supplementary apparatus 
such as plate power supply rectifiers whi ch have b een 
common in whol e  or in par t to several amplifier combina
t i on s . The disadvantage cf thi s arrangement i s  that the 
s tudio and control booth are no t a corrrplet ely self-con
tai n e d  program uni t .  

S tudi os D and E a.re an adaptat i on o f  the arrange
ment for Studio A where , due to l imit e d  floor space or 
economic necessity,  one b o o th serves two s tudi o s .  Ex-
cept for the limitat i on that only one studio can b e  used 
at one time the advantages and equipment consi derat ions 
arc the same . 

On the other hand, a key station, s tri ctly 
speaking, i s  a pro gram center from whi ch the same or 
to tally different programs may b e  s ent simul taneously 
in several directions to a number of separate broad
cast ing stations or to one or more :?rogram ne tworks 
whi ch serve a chain of s tations . 
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STATION SPEECH INPUT EQUIPMENT 

The primary purpo s e  of a radio broadcas ting 
system is to r each as large an audi ence as po s sible and 
through the excellence of i t s  pro grams to ho ld the 
atte ntion of the radio l i s t eners . �Then thi s i s  accom
pli shed, the commercial interests which sponsor the pro
grams , and from which the maj o ri t y  o f  broadcas ting 
sys t ems r e ceive their compensation, are assur e d  of a 
b e tter return for the c o s t s  of the programs ; in other 
words , radi o broadcasting b ecomes an attractive adver
ti sing medium, which bene f i t s  both the leasor of time 
and the broadcasting s;rs tern. The power of radio trans
mi t t er s  has been increased from time to time as cne 
metho d of attai ning the s e  ends . Start ing with a mo de st 
100 o r  po s sible 500 watt radio transmit t e r ,  the power 
has b e en increased to 1000 wat t s ,  50, 000 wat t s ,  and 
highe r .  As a r e sult the removal of the transmi t t er 
proper to a selected outlying point away from the con
gested areas of population has b e en necessary in a great 
many instances . Ano ther reason for the separation of 
the studi os and the radio transmi t t e r  i s  the int erference 
prob l em created when a number of high powered stations 
operate in the same small area . 

Leased t e lephone circui t s ,  o ften in cable s ,  
are employe d  for pro gram transmi s s i on from the studi o s  

· to the radio transmi t t er lo cation . Whi l e  the di s tance 
whi ch separates the studio s  and the transmi t t er general ly 
i s  no t rJO re than 20 mi les , and therefore not a s er i ous 
problem from a transmi ssion standpoint , the program 
ene rgy level entering the line at the studio end of the 
circui t must be kept low enough to prevent introducing 
cro s s-talk into o ther circuit s  in the same cab l e . As 
a r e sul t ,  reamplifi cation i s  requi red at the t ransmi t t er 
location. Furthermo r e ,  it is nece s sary to prov i de loud 
speaker moni toring and a vo lume indicator as well as 
ampl ifi cation contro l s ,  swi t ching, and means o f  emergency 
announcing, at the transmi t t e r  station. Therefor e ,  the 
sp e e ch input e quipment of many modern broadcasting syst ems 
may be compo s e d  of a seri e s  of s eparate equipment s 
s i tuated at the s tudi o s ,  at remo t e  pi ck-up �o int s and 
al so at the radio transmi ttillG s tat ion. This l eads to a 
consi deration o f  the second fundamental type of speech 
input e quipment , which is cal led Station Spee ch I nput 
E quipment , for use wh ere the radio transmi t t er i s  located 
at a po int remo t e  from the s tudi o s .  

Station s�e ech input equipment cons i s t s  o f  a 
swit ching uni t for selecting incoming program circui t s ,  
an amplif ier system whi ch may b e  generally similar to 
that employed at the studio s  and output control circui t s  
leading t o  the radi o transmi t ter and to a standby trans
mi t t er if one i s  employed. 
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Usual ly the amplifi er e qui:9ment i s  o f  the s i ngle channel 
tY:9e talci ng i t s  :;:irogram from one of s everal :9rogram cir
cui t s  l eading into the stat i on . C i r cuit f l exib i l i ty i s  
uni m;iortant s ince the s tat i o n  i s  usually directly a s s o c i 
a t e d  wi th i t s  s tudi o s _ b y  means o f  a t e l ephone c i r cui t .  
However , some meaas r:m.s t  b e  :;irovi ded at the s t a t i o n  for 
emergency a.'Ylnounc erncn t s  and, p o s sib ly, e l e c t r i cal trans
cript ions to s erve as an emergency �rogram . I t  al so i s  
ne ces sary t o  prov ide ade qaa t e  t e l epho ne o r der wire 
fac i l i  tics b e tween the station and the stud.io s .  The 
W e s t ern Electric 15A Speech I nput Equi�')ment w:iich will 
be de s c r i b e d  later is an exam9le of a s tat i on e qui:pment 
whi ch inc��des all the ne c e s sary spe ech i n1JUt fac i l i t i e s  
for col'!'lpl e t e  s erv i c e  at t�1e radio t ransmi t t er wh i ch i s  
s i tua t e d  at a dis tance from tho s tudi o s . 

W IRE LINE TR.Al�SMI S S I ON 

Modern radio broadcas ting has come to r e l y  
mo r e  and mor e  u�1on the ele c t r i cal transmi s s i on of :pro -
gram mater ial over t e le phone wir e s .  The r easons for 
thi s are a:;iparont when the b ro ad scope of activi t i e s  
a s s o c i at e d  with b roadca s t ing are c o n s i der ed. The us e of 
l ea s e d  te lepho ne c i r cui t s  imp o s e s  certain r e s t r i c t i ons 

u:9o n the am:.> l i f i c d  ::?1· ograms ti10 mo s t  im,or t ant of whi ch 
i s  the :;owor l evel of the )l' o gram mate1· ial ent ering the 
c i r ��i t s .  I t  i s  no t yo s s ib l e  - ho�ever des i r ab le i t  may 
s eem from a no i se s tancl:�Jo int - to trans1:1i t the ful l  
oncrg�r l ev e l  of t h e  an�;> l i f i e:c s  o v e r  t:'le t c l e�ohone cable 
c i r cui t s  to the rad i o  tra::is1ni t t er l o cat i o n ,  o r  from a 
remo t e  :f)i ck-up :po int t o  the c er�tral s tudi os , b e cau se of the 
i n t er f ere::ice or cr o s s talk r;hi ch would. resul t in o ther 
c i r c�i t s  in the same cable s . It is neces sary therefo r e  
to ho l d  tJ.rn energy l evels below def ini t o  :�:ir o s c r ib e d  
values and t o  yrovi de some recogni zed means of measur i ng 

· the energy lev e l s  at the entrance to a cab le c i r cui t .  
Thi s i s  accompl i s�1ed throug�'l the use of vo lume indicator s 
wbich p.re neces sary :par t s  of all spe e ch i n:?Ut e quipme nt s .  
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The :program energy i s  att enuated or weoJ:�ened 
in i t s  t ransmi s s ion over wir es and di s t o r t e d  from i t s 
true form to an extent wilich is del,endent upon the l ength 
of the connectinc li nes . For all cable c i r cui t s  over a 
few mi l e s  in length it becomes ne c e s sary t o  i nt r o duce 
equal i z ation or compensat ion for the unequal transmi s s ion 
of the various components of the program mat erial . Thi s 
int roduces further atterruation so that the pro gram ul ti
mat ely re ceived at the di s tant end o f  the c i r cui t  requires 
r eampl ifi cation b efore i t  i s  m1i table for u s e  wi th the 
radio transmi t t er .  

WHAT TO EXPECT OF A WELL-D� S I GN:ED S YSTEM 

From the time that sound or acous t i c  energy i s  
trans lated into elec tri cal energy by the microphone , it 
is subj ect to a s er i e s  of elect rical operations , such a s  
preliminary arrrp l i f i cation, mixing or combining of outputs 
from several sour ces , swi t ching, pm·rcr amplification, 
transmi ss ion over telephone l ines , e qual i zation , and re
arnpl i f i cation. In all the s e  operations , the frequenci e s  
and relative intens i t y  of the ori ginal sound mu.s t b e  care
ful ly r e tained in order that the ultimate r e sul t ,  when 
reconverted into sound, may o e  a faithful repr e s entation 
of tho ori ginal sound . This requires electr i cal equip
ment of the b e s t  type capabl e  of passing and amplifying, 
wit hout distortion, a true e l ectrical pat t ern of the 
original sound as created in the microphone s .  The intro
duct ion of extraneous s ounds caused by faul ty or imperfect 
swi t ching, mixing, or gain co ntrol . �o t entiome t e r s  should 
be avo i ded; al s o  the accunmlated pO\ter no i se s  from the 
ampl i f i er s  and the transmi s si o n  lines must b e  careful ly 
guarded against by the selection of high power ampl i f i e r s  
with a l o w  distortion factor and a negligible no i s e  l evel . 

There should be suffi c i ent circui t and cont ro l  
fl exi b i l i  ty to :;_Jermi t i nterchange o f  ampl ifi ers and con
trol uni t s  from one channel to ano ther in an emergency. 
Proper moni toring faci l i t i e s  should be provided in the 
form o f  vi sual and aural indication of program output . 

In orde r  to improve tho overall dependab i li ty 
of the e quipment and eliminate the troub l e  and expense 
of bat t ery maintenance , the equi?ment shoul d b e  ent irely 
operated from AC line s . The ques t i on of power suyply i s  
an impor tant o n e ,  especially i n  mul ti-channel sys t ems in 
which a large m.unb er of ampli fying and cont rol uni t s  are 
invo lved. Hoy;cvcr , in the modern self-containcct speech 
input" e quipment with AC power supply s eparo.tcly fus e d  at 
each e qui:;:iment a s s emb ly, the que s t i on of power supply b e
come s. relativ ely simple and addi ti ons to the speech in
put sys t em which may be neces sary to meet increasing 
s ervice demands ar e greatly faci l i tated. 
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Aside from these electr ical requi rement s ,  the 
equipment shoul d be  so designed mechanically that it may 
be  easily operated and maintained.  Unit as sembly of  
major apparatus components ,  such as  amplifiers,  volume 
i ndicators ,  mixing and gain control potentiometer s ,  etc . ,  
wir ed and tested i n  the factory, resul t s  i n  low apparatus 
costs and low installation and maintenance co s t s .  The 
employment of  standard apparatus reduces engineering 
and sys tem co s t s  and faci litates the addi tion of new 
apparatus when required. The equipment should occupy a 
minimum floor space and be attractively desi5ned so as 
to harmoni ze with i t s  surroUJ1dings , 

Unit 
Assembly 



SURVEY OF PROPOSED INSTALLATION 

The information given in the pr eceding pages of 

necessity i s  of a general nature and, therefore ,  since the 

requirements of individual installations vary considerably, 

it is felt that the following survey will prove a valuable 

aid to prospective purchasers of speech input equipment in 

malcing an analysi s of their needs . 

2 . 1 4  
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SPEECH INPUT EQ.UIPMENT 

SURVEY OF PROPOSED INSTALLATION 

I General 

I I  

(a)  Location of proposed installation -

( b )  Type o f  building construc t ion -

( c )  I s  radio transmitter to be  in same location o r  at a 
di stance? 

( d) What power supply i s  available? Voltage (and fre
quency if a . c . )  

( e )  Date when installation can start -

( f )  Date comple tion i s  desired -

(g)  Date of promised apparatus delivery, if any -

Operating Schedul e (Probable) 

(a) Local Programs Hour s per day 

(b)  Chain Programs ti II II 

( c )  Auditi ons II II II 

( d )  Rehearsal s II II II 

( e ) Total Operating Schedule II II II 



I I I  Studios and Transmi t t er s  

( a ) How many s tudios are planned? 

( b) What aco u s t ic treatment will be appli ed? 
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( c ) How many transmi t ters are to be used in each studio? 

( d) How many transmitter outl e t s  are to be ?rovided i n  
each studio? 

( e ) What tJ71>e of transm i t t er i s  to be used? 

IV Studio Control 

( a ) To what points �i ll intcrphone connect i on s  be de s i red? 

( b ) Aro indiv i dual con trol booths adjacent to tho studios 
to be used? 

( c )  I s  a contrcl desk to be used i n  the main control 
room? 

( d ) From what points will trans mit ter ci rcui t s  be 
swi t ched7 

( 1 )  From main control roo m .  

(2) From studios ( o r  control booths 
adjacent ther eto ) .  

( e) From y;hat point will volume b e  controlled? 
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( f )  What swi tching control will be given to announcer? 

( 1 )  Complete control of switching 

(2)  Control of  functi onal groups of transmitters 

(3) No control 

(g)  Are any special features of control desired whi ch are 
not covered by the above questions ? 

V Out side Lines 

(a)  How many program lines are to be :::irovided from out side 
pick-up point s ?  

( b )  From how many o f  these points will there b e  three 
lines (order wir e ,  program and emergency) ? 

( c )  From how many of these points will there b e  two lines 
( order wire and program) 

'· 

(d)  Will more than one program b e  s ent out from these 
studio s at the same time? 

( e )  To what point s  will these programs be sent? 

( f )  How many lines  will b e  :provided to each point ? 

VI Amplifiers and Mixers 

(a) How many mixer channels are to b e  provided? 
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( b )  I n  how many s eparate groups will these b e  arranged? 

( c )  Ho� are the mixer channel s  to b e  divided between 
these groups? 

(d) How many amplifier channels are to be provided? 

( e )  Will rehearsal s take ·0lace while broadcasting i s  in 
progress? 

( f )  Will auQit ions talce place while broadcasting i s  in 
procress? 

VII  Moni toring Equipment 

(a) How many programs will be monitored simultaneously? 

(b ) I s  a radio receiver to be used for monitoring on 
the transmitter? 

( c )  How many loud speaking telephones are desired for 
monitoring and o ther purposes? 

( d) Where are these to be lo cated? 

( e )  Will these loud speaJ.�ing telephones all operate on 
the same proGram? 

( f )  I f  no t ,  explain the di stribution o f  the programs to 
the various loud speaking telephones .  
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VIII Pos sible Sources of No ise  

(a) Electrical Induction . 

(b ) Building and street vibration. 

( c ) Bui lding and street noi s e .  

IX Studio Layout 

Attach a floor plan ( an archi tect 1 s  drawing, if 
it can be secured) showing the layout o f  the studio s 
and control room. Indicate thereon: The approximate 
location desir ed for transmit ter outlets;  space avail
abl e  for apparatus racks , batteries and charging equip
ment; cei ling heights ;  wall space available for terminal 
boxes and positions of ventilating duct s ,  conduit ,  
windows and elevators . 

X Previous Recommendations 

(a) Have any equipment recommendations been m3.dc for 
thi s ins tallation? 

(b ) What equipment was recommended? 

( c ) By whom wer e these recommendations made? 

XI General Notes 

Inf orrnation no t lis ted above but pertinent or 
of interest to the parti cular installation. 
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SECTION I I I  

TYPI CAL .APPLICATI ONS 

Thi s section contains suege st i0ns and typi cal l i s t s  
o f  ap paratus f o r  use i n  single channel , mul ti- channel and key 
s tations . 

Moni toring loud speakers are no t included in the 
equipment l i s t e d  for the several types of i ns tallations be
cause the r e quirement s will vary wi dely as to the numb er , ty;ies 
and mount ings of these uni ts . The us e of high quality speaker s ,  
pref erably 0 f  the dynami c o r  movi ng coil type i s  recommended 
for the b e s t  r e sult s  in moni toring. Loud sp eaker s o ther than 
the dynamic type may b e  used if the par ti cular r e quir ement s 
warrant , provided they can b e  sat i sfactorily coordinated with 
the o ther par t s  o f  the system. The No . 701.A Speech I nput Bay 
i s  designed for use wi th dynamic type loud speakers havi ng 1000 
ohms input transformer s .  

Each ampl i f i er channel (No . 701A S)eech Input 3ay ) r e
qui res ap:;_)roximat ely 1 .  5 amperes dir e ct .current at 12 vo l t s  
po t ential for the operation o f  the r elays , signals an d  the tele
phone panel . The 12-vo l t  DC . source for thi s purpo se i s  no t 
�rovided w i th the equipment since thi s i s  usually ob tainab l e  
lo cally ei ther i n  the form of s torage batteri es o r  rectifier s .  
A si ngle 12-vol t DC . source of the �;roper cur rent capaci ty may 
b e  employed for the common supply to all the e quipment in cases 
where several am?li f i er channels ar e eoployed .  

A 20-cycle power supply i s  requ.ired for signall i ng from 
the order wire panel of the No . 702A Speech I nput Bay over the 
connect ing t elephone l i nes t o  the di s tant operating point s .  This 
can probably be ob tained from the local operating t el ephone com
pany or o therwi s e  provi ded as desir ed. .  If t�1e 20-cycle ringing 
voltage i s  no t avai lab l e  si gnalling may sti l l  b e  effected through 
the hand-oLJerat ed generator of the tele:'.lhone panel . 

The e quipment SJiecified for the several types o f  in
stallations i s  normally operated wi thou.t ;:-lat ching cor ds ,  the 
various circui t s  being cont i nuous through the j ack contacts. Eow
eve r ,  i t  i s  advi sab l e  to pro vi de a supply of patching cords for 
t e s t ing purpo s e s  and for int erchange of :oro gram and order wire 
circui ts and emercency inter change of line and moni toring anroli
fiers as the se occasi ons ar i s e .  
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S INGLE CIWJNEL STAT IONS 

Figure I shows a t yp i cal s tudio system ut il iz ing the 
701A and 702.A. Spee ch Input Bays which include facil it ie s for 
handl inG l o cal studio programs as \7e l l  as pr ograms from e xte rnal 
source s. 

Three opt io nal arrangements of the mi crophone c ircuit s 
a.re shown , any one of which may be employed to mee t  the require
men t s  of a s ingle channel system. 1ihe first shows three of the 
five available microphone circuit s in the local studio w i th the 
fourth used for an announce r ' s  microphone in the control b o o th. 
The fifth input channel is employed. for program ci rcuit s originat
ing out s i de the studi o .  I n  the second arrangement the control 
pane l is conne cted for an auCiit ion-break mic rophone which is at 
the disp o sal of the control operator for dire ct contact with the 
studio during rehearsal s .  The t:1ird arrangement , in which all 
input c ircuit s a.re ass igned to local s tudio microphone s ,  i s  ap
p l i cable t o  s ingle channel systems employing two adj acent studio s  
w ith a conmen control boo th. 

The 701A Bay doe s not contain terminating facil i t ie s  

3.2  

for incoming programs or iginat ing out s ide the studio. The se 
facil i t ie s  a.re prov ided in the 702A Bay , shown in the ma in control 
room in the diagram in Figure I, and include provi s ions for handl ing 
the incoming program circuits a.ncl telephone o rder v1 ire l ine s from 
out s ide program p o i nt s  as well as the outgo ing circuit from the 
local ampl ifier channe l .  

Comple te coordinat ion i s  e f fected between the di spatching 
operator in the ma in control ro om and the studio operator in the 
control boo th through dual control circuits and s ignal l ights at 
the ir re spect ive p o s it ions. The dispatcher ordinar ily has pr imary 
cont rol of the studio system output and may , at h i s  discre tion, 
dis conne c t  the s tudio channe l .  

The e quipment has been de s igned with extreme fle xib il ity 
of appl ication in mind. The part icular comb inat ions of mi crophone 
circuit s and fundamental e quipnent unit s  shown are pre sented s imply 
to illustrate some of the c i r cuit capab il i t ie s  of the e quipment and 
do not exclude othe r  comb inat ions t o  me et the re quirement s o f  a 
par t icular installa t ion. For e xarnp le , whe n a s ingle channel system 
depends ma inly upon progr-ams o r ig inat ing out side of i t s  own studi o ,  
a suitable arra.n�ment woul d b e  t o  combine the ma in control ro om 
e quipment and the bo oth e quipment in one room adjacent to the studio 
so that one opera.tor can hand.le the ent ire system unl e s s  the addi
t i on of one o r  more studios at a later date is contemplate d, in 
which e vent the prov i s ion of a boot:1 init ially is highly des irable . 
Another feature not illus trated here , but e nt irely pract icable , is 
the comb inat i on in a s ingle studio bay of the announce microphone 
and audit ion-break microphone feature s .  
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TYPICAL APPARATUS LISTS 

The following apparatus lists  are ty-pical of the e quip
ment required for the several ty-2es of installations syecified. 
These lists  may, of cour se be  modified or expanded to include 
addi tional e quipment , depending upon the particular requirements  
of  the installation. 

EQUIPMENT FOR ONE-CHANNEL STUDIO SYSTEM 

1 701A Speech Input Bay 

1 267A Contro l  Panel)  
l lOA Cabinet )0r 

specify whe ther for 60- or 50-
cycle AC . operation 

1 267B Control Fanel - mounts i n  701A Syeech Input Bay 
4 271A Vacuum Tu.bes  
5 262A Vacuum Tu.bes 
1 247A Vacuum Tube 
1 6 Ampere Clearsi t e  Plug F'us e ,  or the equivalent 
1 Extension Volume Indi cator Meter consi s ting of 

1 12A Cabinet 
1 KS-7497 Meter 
1 M2CC Cord 
for us e at operator ' s  control ?o sition - if 267B Control 
Panel i s  used extension volume indicator meter may be  
omi t ted. 
618A ( dynamic )  Transmi tter s )  

Transmi tter Mount ings ) 
Transmit t er Cords ) as recp.ired 
Transmi tter Plugs ) 
Transmi tter Jacks ) 

1 702.A Speech Input Bay 
1 206.A. Hand Telephone Set 

Spare Vacuum Tubes and Fuses 

4 - 271A Vacuum Tu.bes 
5 262A Vacuum Tub es 
1 274.A. Vacuum Tube 
1 6 Ampere Clearsit c Plug Fuse ,  or the equivalent 

O�tional Equipment 

P2AA. Pat ching Cords each cqui:oped with two plugs -
specify the number required and the lengths and colors 
of  cords , al so the colors of the plugs . Cords are 
obtai nable in whi t c ,  T ed, gree�1 and black colors and 
1- , 2- , 3- , 4- , and 5-foot lengths as specified.  Plugs 
are ob tainable in black (241A) and red ( 241B ) shells . 

2 Graybar 60440-4 Interphones 
1 Operator ' s  Telephone S e t  consisting of 

1 528 Receiver 
1 396.A. Transmitter 
1 L4F Cord with 289A Plug 
1 3A. Transmit ter Attachment 
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Optional Equipment 

P2A.A Patching Cords each equipped with two plugs -
specify the number requi red and the l engths and 
colors of cor ds ,  al so the color s of the plugs . 
Cords are obtainable in whi t e ,  red,  gr een and black 
colors and 1- , 2- , 3- , 4- , and 6-foo t  l engths as 
specified.  Plugs are obtainable in black ( 241.A.) 
and red ( 241B ) shel ls .  

3 - Graybar 6044C-4 Int erphones 
1 - Operator ' s  Telephone Set  consi s ting of 

1 - 528 Receiver 
1 - 396.A Transmit ter 
1 - 14F Cord with 289A Plug 
1 - 3A Transmit t er At tachment 

EQUIPMENT FOR THREE-CHANNEL STUDI O SYSTEM 

3 - 701A Speech Inj_JUt Bays - specify whe ther fo r 60- or 50-
cycle AC . oyeration 

3 - 267A Control Panels )  
3 - lOA Cabinets )

0r 

3 267B Control Panels  - mount in 701A s·.)eech Input Bays 
12 - 271.A Vacuum Tubes  
1 5  - 262.A Vacuum Tub es 

3 - 274.A Vacuum Tub e s  
3 - 6-Ampere Clearsite  Flug Fuses , or the e quivalent s .  
3 - Extension Volume Indicator Meters each consisting o f  

1 - 12.A Cabinet 
1 - KS-7497 Meter 
1 - M2CC Cord 
for use at o?erator 1 s  control ?O sitions - if  267B 
Control Panels are us ed extension volume indi cator 
meter s  may be omitted.  

- 618A ( dynamic )  Transmi t t er s )  
Transmi tter Mountings ) 
Transmit t er Cords ) as required 
Transmi t t er Plugs ) 
Transmi t t er Jacks ) 

1 - 702.A S:?eech Input Bay 
1 - 206.A Hand Telephone Set 

S�are Vacuum Tubes and Fus es 

12 - 271.A Vacuum Tub es 
15 - 262.A Vacuum Tubes 

3 - 274.A Vacuum Tub es 
3 - 6-A Ampere Clearsit e Plug Fuses ,  or the equivalents 
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. 0Jti onal Equipment 

P2.AA. Patching Cords each equipped with two plugs -
specify the numb er required and the lengths and 
colors of cords , also the colors of the plugs . Cords 
arc obtainable in whi t e ,  red, green and black colors 
and 1-, 2- , 3- ,  4-, and 6-foot lengths as specified. 
Plugs arc obtainable in black (241A) and red ( 241B) 
shel l s .  

4 - Graybar 6044C-4 Interphoncs 
1 Operator ' s  Telephone Set consist ing of 

1 - 528 Receiver 
1 - 396A Transmit t er 
1 - 14F Cord with 289A Flug 
1 - 3A Transmi tter At tachment 
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KEY STATI ONS 

Figur e I I  illustrat es a typical key s t ation sys t em .  The 
s ervi c e  demands upo n a system of this type arc sub j ect to wide 
variati ons from day to day and fr equently from one program to the 
nex t . Thi s i s  especially true dur ing evening broadcas t s  when 
oxpensive and elaborate programs feature popular ar ti s t s  and 
entertainer s .  I n  o r der t o  a s sure prompt and eff i c i ent s ervi ce the 
key s tation must be e quipped with fac i l i t i e s  for the preassignment 
o f  ampl ifi er channels and outgoing programs in advanc e of the 
scheduled pre s entat ion so that pro grams will b e  deliver e d  to their 
r e spe c t i ve de st inations exactly at de signat ed time . Fur thermo r e ,  
arrangements mu s t  b e  made to operat e several pro gram ne twork groups 
and the lines to lo cal radio transmi t t ers , i f  the s e  arc used in
dependently of one ano ther , so that unfor e s e en transmi s s i o n  diffi
cul t i e s  in one group cannot cripple the ent ir e  pro gram schedul e .  

The key s ta t i on sys t em shown in the diagram rm page 9 
contains a 271A output swi tching panel which accommodat e s  s ix 
ampl i f i er channel s and four outgoing program ci r cui ts . Provi s io n  i s  
made for the s el e c t i on of any four o f  the s i x  ampl ifi er channe l s ;  i n  
addi t io n  dupli cate selector keys are included t o  permit pr e s election 
of the arrrplifi er channe l s  for the program circuit arrangements which 
are s chedul ed t o  follow . Each of the four circui t s  from the output 
swi t ching panel includes a l i ne ampli f i e r  and a s so ciat ed gain control 
po t entiome t er Yrhi ch enables the di spatching operator t o  control the 
energy level s .  A mas t er s ele ctor switch in the output swit ching 
panel contro l s  the output of the selected s tudio amplifier channels 
through contac t s  which operate the output r elays o f  the r e spective 
channel s . A mo ni toring swi tch , also in the output swi t ching panel , 
pr ovides means for connecting a moni tor ing ampl i f i er and/or a 
vo lume indicator acr o s s  any one of the four-line ampl i fi er circui t s  
( outgo ing ) for ei ther aural o r  vi sual monitoring o r  b o th if r e quired. 
The prov i s i o n  of more than one of tho s e  panels in sui tab l e  combina
t i on wi th the r emainder of the equipment rnal{e s po s s ible the swi tch
ing of more than six s tudio channel s or more than four outgo ing 
c i r cui t s  or bo th .  

The stan dard No . 702A. Speech I nput Bay furni shes accommo
dat ions for incoming program circui t s  from o ther s our c e s  and t ele
phone or der wire lines in the san e manner described in connec t i on 
w i th the single and mul ti-channel sys t ems . Fur thermo r e ,  the 
No . 270A Output Swi tching Panel in thi s  a s s embly can be utili zed 
wi th thr e e  addi ti onal amplifier chfu�nels f or local rehearsal and 
aud i t i o n  activ i t i e s  i f  desired, or operated in conjunc t io n  wi th the 
s e le ctive output swi t ching panel ( No . 271.A) for par t i cular purposes 
such as combining or mixing thr ee alll})l i f i cr channel outputs . 

The No . 271A Output Swi tching Panel and the associated 
e quipment such as l i ne ampl ifi ers and auxiliary lin e or moni tor ing 
ampl i f i ers together wi th the neces sary power supply r e c t i f i er s  and 
transformers are no t availab l e  in s tandard c qaipment assemb l i e s  but 
may b e  J_JU.rchased separat ely and added to the exi s t ing equipment as 
the part i cular condit ions may requi r e .  
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It  can be  readily seen that a speech inrrut system of 
these proportions may invo lve numerous circui t comb inations de
�ending upon the extent of the services requi red and the frequent 
peak loads which nnist b e  handl ed upon special occas ions . For 
example , if the traffic  demands require it a second complete 
No . 702.A S�eech Input Eay may b e  ins talled for handling additional 
remo t e  incoming program circui t s  and telephone order wir e s ,  and 
provi ding di spatching facilities  for thr ee addi tional amplifier 
channel s ;  or if all of thi s equipment i s  not required, addi tional 
uni t s  such as No.  272A Program Linc Panels for the incoming program 
circui ts and No . 268A Order Wire Panels for order wire lines may be 
purchased and combined with the exi sting equipment for the partic
ular requirements of  the sys t em. Addi tional No . 271A Output Swit ch
ing Panels may be ob tained al so together wi th line ampli fiers and 
o ther standard equipment unit s  to prc vide dispatching faci lities  
for twelve amplifier channel s if nece ssary. If two output swi tching 
panel s  are used as separate units a preselect ion of a.m:..olifier 
channel s  for assignment to  program lines and line amplifi ers i s ,  
o f  cour s e ,  ob tainable i n  each group of six connecting channel s .  
With thi s arrangement eight outgoing program ci rcui ts to line ampli
fiers are availab l e .  Fur thermore , i t  is po ssible  to combine two 
�utput swi tching panels as a single di spatching uni t  between twelve 
arrrplifier channels and four outgo ing trunks to line amplifi ers with 
preselection cf any four of the twelve channels for the next 
scheduled broadcas t .  Thi s requires only slight modifi cations in 
one of the panel s ,  whi ch can be wade when the e quipment is being 
installed.  Wi th thi s arrangement the master switches of the two 
panel s  would be  operated simul taneously as a single master swi tch. 

The circui t  design of a ke� station sys tem should b e  such 
that a maximum o f  circui t fl exibili ty i s  ob tainabl e  and patchin� 
cords may be employed freely for interchange and transfer of ampli
fier s  to obtai n the parti cular circuit combination desired.  If  the 
circuit requirements in a par ticular case are sUffici ently well de
fined i t  is  po s sible tc obtain factory wir ed and assembled uni t s .  
Thi s sirrrplifies the installation o f  the e quipment . Furthermore ,  
the use o f  standard apparatus and standard accessories such as jack 
mount ings , mounting plates for repeating co i l s ,  po tentiometers , 
t erminal strips , etc .  will result i n  reduced engineering co s t s  for 
specific installations . 

EQUIPMENT FOR SIX-CHA.NNEL (KEY STATION) STUDIO SYSTEM 

6 - 701A Speech Input Bays - specify whether for 60- or 50-
cycle AC . operation 

6 - 267A Control Panel s ) r 
6 - lOA Cabinets )0 
6 267B Control Panels - mount in 701A s,eech Input Bays 

24 - 271A Va�Qum Tubes 
30 - 262A Vacuum Tub es 

6 - 274A Vacuum Tubes 
6 - 6-Amper e Clearsi t e  Plug Fus es , or the cquiv�lents 
6 - Extension Volume Indicator Meters each consisting of 

1 - 12!1. Cabinet 
1 - KS-7497 Meter 
1 - M2CC Cord 
fo� use at operatcr 1 s  control po sit ions - if 267B Control 
Panel s are us ed extension volume indicator meters may be omitted 
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- 618A ( dynamic Transmitter s )  
Transmi tter Cords ) 

) as required Transmi tter Plugs 
Transmitter Jacks ) 

1 - 702A S?eech Input Eay 
l - 206.A Hand Telephone Set 
1 - Speech Input Eay (Line Amplifier Bay) consisting of 

1 - 993A Mounting Plate equipped with 
6 - 119E Repeating Coils 

1 - 262.A Meter Panel 
2 - 82.A Amplifiers  
1 - 700A Volume Indicator 
1 - 271A Output Swi tching Panel 
1 - 994A Mounting Plate equipped with 2 - 707A Poten-

tiometers 
1 - 219A Jack Mount ing equip:-ped with 

72 - 218A Jacks in posit ions 1-72; 24 are spares 
1 - 992A Mount in� Plate e quipped wi th 

5 - 700A Terminal Strips in po sitions 2 ,  4 ,  6 ,  8 ,  10 
1 - 71 1  Mounting Space to  be covered by blank mounting 

plate and mat 
1 - 8A Rectifier · 
1 - 263 Ty:_oe Voltage Regula tor Panel - specify whether 

60- or 50-cycle AC . operation 
4 - 271.A Vacuum Tubes 
3 - 262A Vacuum Tubes 
1 - 274A Vacuum Tube 
1 - 6-Ampere Clearsite Plue Fuse ,  or the equivalent 

1 - S�eech Input Eay (Auxiliary Line Am)lifier Eay) 
consisting of : 

1 - 5-1/411 Mount ing Space to be covered by blank 
mounting plate and mat 

1 - 262.A. Meter Panel 
4 - 82.A. Amplifiers 
1 - 9933 Mounting Plate equipped wi th 

1 - 1353 Repeating Coi l  in po sit ion 8 
1 - 994A Mount ing Plate equipped wi th 

4 - 707A Po tentiometers 
1 - 219A Jack Mount ing e quipped wi th 

48 - 218A Jacks in po si t ions l-48 and 48 
apparatus blanks in  po sitions 49-96 

1 - 992A Mounting Plate equipped vd th 
4 - 700A Terminal S trips in Posi tions 4, 

5, 6 ,  7 
2 - 8A Rectifiers 
1 - 264 Type Voltae;e Regulator Panel - s�ecify 

\7hether 60- or 50-cyclc AC . operation 
8 - 271.A. Vacuum Tubes 
4 - 262A Vacuum Tubes 
2 - 274A Vacuum Tub es 
2 - 6-Ampere Clearsite  Plug Fus e s ,  er the equivalent s 
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Spare Vacuum Tubes and Fuses 

36 - 271.A Vacuum Tu.b es 
37 - 262A Vacuum Tu.bes 

9 - 27 4A V acuuro Tub c s  
9 - 6- Ampere Clearsitc Plug Fus es,  o r  the equivalent s 

O·otional Equipment 

P2AA. Patching Cords each equipped with two plugs -
specify the number required and the lengths and 
colors of cords , also the colors of the �lugs . Cords 
are obtainable in whi t e ,  red, 5reen and black colors 
and 1- , 2,.- 1 3- , 4- , and 6-foot  lengths as s�ecifi ed .  
Plugs are obtainable  in  black ( 241.A) and red  ( 241B ) 
shel l s . 

7 - Graybar 6044C-8 Interphones 
1 - Operator ' s  Tel ephone Set consi sting of 

1 - 528 Receiver 
1 396A Transmi tter 
1 14F Cord with 289A Plug 
1 3A Transmitter Attachment 
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SECTION IV 

WESTERN ELECTRIC 

SPEECH INPUT SYSTEMS 
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WESTERN ELE CTR IC 701A SPEECH INPUT :BAY 

The No . 701A Spee ch Input :Bay i s  a standard factory
wired and te sted e quipment assembly for one studio ampl ifier 

channe l .  I t  is de s igne d spe cifically for use with a 267 Type 
Control Panel which i s  the operat ing and control unit for a 
s ingle channel system. The control panel i s  not part of the 
standard as sembly, and must be furnished separately. In com
b inat i<>n with a control panel '1.�he 701A Speech Input J3a.y provides 
the nece s sary ampl ifiers and circuit fac i l i t ie s  for operation as 
an independent progra.Ll product ion unit wh ich i s  appl icable to 
s ingle channel spee ch input systems and al so to mul t i-channel 
systems and key s ta t ions . It s pr incipal feature s are as follows : 

Un it as sembly of ampl i f iers , volume indicator and 
power supply re ct ifiers and filters for ope rat ion 
from 60-cycle , 105-125 volt AC power supply. Ob
ta inable al so upon order for operation from 50-
cycle AC power. 

Relay operated control c ircui t s  for remote control 
from 267A Control Panel (located in lOA ()l.b ine t ) 
at studio control booth . 

Provis ions fo r adding 267B Control Pane l to cab inet 
as sembly fo r local control if this arrangement i s  
preferred. Interconne ct ions between control panel 
in the as sembly and o ther unit s may be comple ted 
upon order before shipment from the factory or ma.de 
in the field at the t ime of installat ion. 

Accommoda t ions for five dynamic ( 30-ohm) microphone s 
or othe r  30-ohm input s .  The se ms.y be arranged for : -

S tra ight f ive-microphone channel mixing or 

Four-mi crophone channe l mixing w i th an audition
break c i rcuit whe reby b o o th ope rator may use the 
fifth microphone for talk-back purpo se s to the 
studio dur ing rehearsal s and audit ions. 

Interchangeable l ine and monitoring amplifiers 
incependently ope rat e d  and controlled. 

Compact me chan ical de sign in single e quipment cab
ine t .  Rear d.oor e quippe d.  with a locking device and 

a door safe ty switch which cuts off power supply when 
door is opened. Removable writ ing shelf i s  attached 
to front of e quipment cab ine t .  

A 12-volt D C  powe r supply capable o f  furnishing 1 . 5  
ampe re s current i s  required for the ope rat ion o f  the circuit 
control re la�rs and s ignals.. This i s  not furni she d with the 
bay a ssembly and mus t  be provided separately. 



The 267 Type Cont rol I'�ne l in a s s o c ia t ion w i th the 
266A Relay Pan e l  furn ishe s couplete coYitrol o f  the i nput c ir
cu i t s  and. tJ.1e output cil"cuit of 'Che studio ampl ifier channel 0  
A de scr ip t i on of tl1e se pane l s  i s  5 iven in the re spect ive data 
she e t s  in Se c t ion V.  

Means are provided fo r monitor ing aural ly e i ther the 
l ine ampl i fie r output or the proc;ram o r igirat in;:; from a second 
studio or any other sele cte d prot;ra.ill c ircuit . A vo lume 
indicator i s  provide d in the as sembly for measuring the output 
ene rgy o f  the l ine ampl ifie r s o  Prov is ions are made for the 
use o f  an extension volTlIIle indicator me ter at the remote control 
p o s i t ion. Th is me ter will operate in un i son vri th the me t e r  on 
the volUDe indicator pane l in the e quipme nt assembly. The 
ext e rnal volume indicato r me ter is not suppl ied with the 701A 
Spee ch Input :Bay and mus t  be ordere d  separately. 

Loud speake rs in the s tud io and boo th are contro lled 
automa t ically by the microphone c i rcuit control keys . When a 
microphone at e i ther l o cat ion i s  in service it is impos sible to 
operate the loud speake r at the same l o ca t ion. 

The power supply for the ampl ifiers and the volume 
indicat or i s  obtained from an 8A Re c t ifie r and a 2 63 Type 
Voltage Re gulator Panel .  The re ct ifier furn i she s the plate 
supply voltages while the vol tage regulato r  panel su:pp l i e s  
the l ow voltage AC fo r the va cuum tube filament s .  The 716.A. 
Fil t e r  is re qui re d for the plate suppl y  ci rcuit of the No . 81A 
.Ampl ifier. The ma s te r  power sw i t ch  f o r  the AC supply t o  the 
ent ire bay is on the 8A Re ctifie r .  

Normal operat ion o f  the e quipme nt i s  accompl ishe d 
w i thout the use of patching cor�s and plug s ,  the circuits be ing 
cont inuous through the jack contact s .,  Spare j acks are avail
able a t  t he bay for terminat inG addi t ional c i r cui t s  and t ie l ines 
to a s s o ciate d. e quipment such a s  the 702A Spe e ch Input :Bay. In 
addi t ion jacks are employed a t  the ne ce s sary p o ints in the 
e l e c t r i cal paths throughout the as sembly for acce s s  to any part 
of the c i rcuit as sembly for t e s t ing or is olat ion purpose s o r  
f o r  inte rchange of l ine and monitor ing (No . 82A) ampl i fiers 
should th i s  be come ne ce s car�' in energencie s .  
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I SSU E I 

Wes�em El«ITic 
SPE ECH INPUT EQUIPMENT 

70 1A SPEECH INPUT BAY 
STUDIO SING LE CHANNEL S PE E C H  IN PUT EQU I PM E N T  

A.c;. QPEBATED 

SPEECH I N PUT BAY 
701A 

(SHEET I OF 3 SHEETS) 

GENERAL Standard e quipment assembly which with a 267 Type Control Panel prov·ldes the necessary amplifi ers , power s upp ly a nd  
control tor one studio amplifier channel tor radio broadcast ing accommodating four mi crophones or 30 - o hm  input c ir
cui.ts and a rehearsal-break circui t with an operator' s mi crophone tor talk back purpo se s ; or as an alternative a 
straight 5 mi crophone Ilixing channel "input . Ordinarily supplied tor use with an external control pane l - 257A Con
'trol Panel mounted in lOA Cabinet tor table or desk u se .  Spaoe 1 s provided ror mount ing the c om  trol unit , 2o7B 
Control Panel in the equipment cabin et it thi s arra �emen t  i s  desi red. Assembly 1 s factory wired and tested for 
use with external cont r ol positi on but nay be obtained upon order with control panel mounted in equ1pme11 t cabine t .  
267 e Control Pane l 1 s not -art or the e u1 ment asse ni>l. and must be o rde red se aratel • If 2 67A Control Pa m l  

e contr re A Ca n et w11 c 

!CfCRIP� Consists of the following apparatus panels mounted in a steel cabinet 83-3/8" high, 22" wide and 13-1/8" deep . Back 
of cabinet cont ains a steel door with a looking devi c e .  A removable writing shel� is attached to the front of the 
cebinet approxima tely 31" above the floor . 

POUR 
SUPPLY 

VACUllll 
TtmES 

RJNABKS 

1 - 266A Belay Panel 
1 - 262.l. Jeter Paml 
1 - BlA �lif ier 
2 - 82A Aa:plitiers 
1 - 700A VolU11e Indi cator 
1 - Z19A Jack Mounting 
2 - ��24. )(punting P1a%·es ( Terminal S trips )  
1 - 7l&A Filter {Plate Supply for 81A. .Amplifier} 
1 - BA. Bectitier 
1 - 263 Type Voltage Regulator Panel ' · 

Cabinet and equ1pment ·panels are finished in da:rlt gray and cabinet i s  e q uipped wi th a sat in-chran.ium. fini shed met a l  
t.rbl and baseboard. 
AC power supply i s  brought in at bot tom of cabin et .  
Operates tram. 105-125 Tolt, 60-cyole AC power s upply. Obtainable also upon order tor operat ion tran 50-cyole power 
supply 1n which case 263B Voltage Regulator Panel i s  used in stead of 253A Vol tage Regulato r Pane l. 
Power cons \Dption is l&O, 158 and 176 watts at 105, 115 and 125 vol ts, re s pect ively at 50 cycles or 60 cycle s freq am c y. 
12-volt DC power i s  requi red for op.et"a.t ion or the relays and the s i gna l  c ircui ts of a n  associated 26'7 Typ e C on tr ol 
Pane l .  Thi s ;power supply i s  no t furnished with the 701A Speech Input Bay and must be proTided separatel.y. 

'l'b.e Taouum. tubes for the litiers volume indi cator and late s 1 rect ifier and the lu ru se for the AC 
supp l are no supp e wit rie A peec npu t and must e o e.r separate y. s a 
the se Items which are necessary 'tor the op eration of ne 70ll Speech Input Bay. 
5 - 262A Vacul.lll. Tubes 
4 - 271.A vacuum Tubes 
1 - 27� Vacuum Tube 
1 - 6 Ampere ( Clearsite ) plug rus e .  
I t  i e  rec a:m:nended that a dupli cate set or Tacuum tubes and addi ti onal power supply ruses be obta ined and kept on 
hand as spare parts . 

Sheet 2 shows the out line dimensional drawing o r  the 701.A Speech Input Bay. 
The block schematic circ ui t  ia shown on She et 3. 
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ISS U E - I  
Wes�er11 Electric 

sPEECH
1

1�
1
�uT BAY 

SPE ECH I NPUT EQUIPMENT (S HE E T 2 OF 3 SH E ET� 

70 1 A  SPEECH I N P UT BAY 

STUDIO S I N G LE CHAN N E L  S P E E C H  I N PUT EQ U I P M E N T  A.4c. O�ATED ' 7 \ ooOR I 

BLANK ;. 

266A RELAY PANEL ;. 

262A METER PAN E L ---•-

8 1 A  A M P L I F I E R  ----• 

CX) � CX) ';> 82A (LINE) AMPLIFIER ---. 

Ol co 
O'I I 
� - �  
t &a.I W 82 A (MONITOR) AMPLlf"IER _,. 

_J ::> .... 
'1) .,, < w � o 

700A VOLUME INDI CATOR __. 

MOUNTING S PACE FOR -
267 B CONTROL PAN EL 

21 9A JACK MOUNTING --;. 

992A MOUNTING PLATE ;. (TERMINAL STRIPS)---• 

992A MOUNTING PLA-'-'T-=E'----• 
(TERMINAL STRIPS) 

716A F ILTER 
FILTER FOR PLAT E SUPPLY -+ 
TO 81 A AMPLI FIER 

8A RECT IFIER 
OPERATES FROM 105-125 vocr .... 
50 OR 60 CYCLE AC POWER 

263 TYPE 
VOLTAGE REGULATOR PA NEL-. 

(TRANSFORMER) 
263A FOR 60 CYCLE POWER 

SUPPLY 
263 B F'OR 50 CYCLE POWER 

SU PPLY 

_ , _  e 1r1 

. !oool 

' " 
1 - 1 0 _j 
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ISSU E  I 

MC� (Dl'NMlllC) 
C11111 0T� 3� 

INPUT CIRCUITS 

MIC� {D'l'NotlMC) 
OR OTHDI �-OHM 

l�"T CllllCUITS 

-El 
-a 
-EJ 
-El 

W� El«lric 
SPEECH I NPUT EQUI PMENT 

70 1A SPEECH INPUT BAY 

SPEECH I N P U T  BAY 
701 A  

(SHEET 3 O F  3 SHEETS) 

STUDIO SINGLE CHANNEL S PE ECH I N PUT EQU IPMENT 
A.C . OPERATED 

....------ ----------,, 
. .  : IC) 2Jf7 TVflE CON1'°. 

I � IWCL 
I Ml) MWNG : � PmS. 

(CPTIONAL.J !>:CloWllNEL -DI ON:UIT ,---- - ------------., 

NO elA ·t----1 AlllPL.IFEll 

r----------., I NO 707A : : POTENTIOMETER I i °""'5TER GAIN i I CONTIIOL) I : e : 
I I L----------..J 

NO �  

N0 82A  
(LINE) 

AMPLFER 

llOLUMC 1---------

.------------, 
I IC) 70'1lt. I 
i l"OTENT'IOMETER I 

: C-TOl'I COA9'I : I CONTIQ.,) l I : 
I �t-+;-oj( 
I I I I 

L,_ _____ ___ __.s 

NOTES: 

10 NO 13!1B OR NO nee (BflllOGINCi) REPEATING 
I COILS AS REC\JIFIED F'OR MONITORING CIRCUITS 
r-

-
--} TO OTllER CHUINELS AND 'TO AUXILIARY 

,_____ MONITORING �lf'IERS. f----- (NOT SUPPLl£D WITH NO 701A SPEECH INPUT 
I BAY) I I I I 
I RELAYS I 
I 

..ll<CKS 

B
B-

RELAYS CONTROLLED B
Bi' KEYS ON El--NO 2!17 TYPE -

CONTROL ""MEL 
'B-
e-

MM'\...IFIER 

CHANNEL 

OUTPUT 

Sl'W!E ..W:::l\S FOR 
TIE LINCS TO 

OTHER EQUIPMENT 
AS REQUIRED 

TO STUDIO 
LOUD SPEAKER 

'TO 
CONTROL BOOTH 
LOUD SPENl£R 

FAOM EXTERNAL 
CIRCUIT 10 l!IE 

-TORED 

UNITS SHOWN IN DOT"TED OICUJSURES ARC 
At.RT5 OF NO 207 TYPE ' CONTROL PANEL . ND 2117 TYPE CONTROL � IS NO"T F�NISHE.D 
WITH NO 701A SPEECH INPUT BAY -D MUST l!IE 
OlllDERED SC-ATEU 
NO 70tA Sf'EECH INPUT 8M IS DESIGNED FOR 
OPERATION FROM 80-CYCLE N:. POWER SUPPLY 
llUT IS 08TAINAllLE UPON CIROER FOR OPEAATION 
FROM !IO-CYCL[ POWER. 
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VlESTEBW ELE Ol1Il I C  7.92.A SPEE CH INPUT :S.AY 

The 702A Spee ch Input Bay is the program rece iving 
and. di spat C:d.ni; Uilit of a studio s:pee cl1 in:'.)ut system. It is  
a :factory-w ired anc".. te ste d e quip:i:Jent as sembly whic�1 provide s 
fac i l i t i e s  for handl in3 incomin.:; and outgo ing program c ircuits 
and te lephone orde r  wire c ircuit s  in installat ions employing 
one or more stclC:ios and one or seve ral stud.io ar.i.pl ifier 
channel s  such as 701.A Speech Input :Bays . 

This as sembly furni she s :  

Terminat ing facil ities  for twelve incoming (�ele
phone ) pro.:;raro cir cuit s. The se fac il i ·� ie s  include : 

Jacks for test ing and interchanging program 
and ore.e r wire c ircuit s in emergenc ies.  

E: i:;L impe cla.nce L:onitor int; (bridging) j acks . 

L ine ·E qualizers for 8000 cycle s ( 2  - 23.A 
Equal izers are supplieC: with the stanc.arcl 
a ssembl;y wit: prov 1s 1ons for adclit ional 
e qual i ze r s as re quire d. ) 

Repeat ing Co ils for use v-1i th incoli.ling program 
circuit s .  

Attenuat ors vrhich reduce the ene rc;;y- leve ls of 
incoming prot:;ra::.1 circui t s  t o  value s comparable 
to the levels from high qual ity mi crophone s.  

Sele ct ion of any two of twelve program c ircuits for 
ass ignment , t:1rough attenuators , to two local c ir
cuit s  whicJ.1 conne ct ult ima.tel�r to t!ie control pane l 
of a local amplifier cJ: .. anncl such as the 70ll 
Spee c:1 Input :Say, or to the control panel s  of two 
such local am�l ifier systems. Eithe r of the two 
p:;.�ogram circuits ma�- be preset  while the other is 
in use . 

Te rminat ing fac i l i t ies for twelve incoming (tele
phone ) orde r wire l ine s ,  each associated vii th one 
of the progran circuit s ,  prev iously ment ioned. 
T:1e se fac il i t i e s  include : 

Jac!:s for t e s t ing and interchang ing order wire 
and program circuit s if this be cocie s nece s sary 
in emergenc ie s .  

TV7elve comb ined jack and. signal uni t s ,  one for 
each order w ire l ine . 
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Call ind.icator lamp and a key controlled buz zer 
for registering incoming signal s s imultaneous l y  
w i t h  t h e  individual line s ignal s .  

Call inc; and an swering cord. 

Key-controlled ringing from 20-cycle ringing 
vol t age or through hand-operated generator on 
a s sociated telephone panel . 

Spare j acks for additional lines . 

Jacks for talking and ringing circuit o f  asso
ciated telephone panel . 

T elephone panel for use with either a hand 
telephone set or operator ' s  brea s t  type tele
phone set , or both if desired . ( Instrumen t s  
no t furnishe� 

Outgoing program di spatching unit accommo dating three 
studio amp l i fier clw.nnel s such a s  the 701A Speech 
Irrput Bay and three outgoing circuit s .  Includes 
facil ities for du.al co ntrol, signalling and supervi
s ion of the ampl i fier channels between the program 
dispatche r and the seve ral studio operato r s .  

A s signment o f  amplifier channel s ei ther s ingly 
or as a combination of two or three channels 
to any one o f  three outgoing circuit s .  

Outgoing circuit repeating coil s ( 1  - 1190 Re
peating Coil is supplied with the as sembly but 
provi sion s are made for additional coi l s  a s  re
quired. in particular in stallatio n s . ) 

Jacks prov ided at ne ce s s ary point s in the electrical 
pat h s  between equipment unit s o f  the bay for test ing 
p1rr po ses ; however , normal operation is ef fected with
out using patching cords • .  

Jacks as sociated with output circuit s  from 
a.r:.lp l i f  ie r channe 1 s .  

Jacks for outgoing program circuit s from the 
bay to t elephone lines and/ or audition ro om s .  

Com�ensating re s i s tances and re sistance netwo rks t o  
maintain constant impe dance relat ions throughout the 
system regardle s s  o f  swit ching combinations empl o yed. 

Compact a s sembly o f  equipment in s tand.a.rd equipmen t 
cabinet 83-3/811 high, 2211 w ide and 13-1/8 11 deep. 
Cabinet contains rear door with lo cl::ing device. 
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Three 5-1 /411 blanJ;: mountinG space s are available for 
such installations in the asse;:;ibl�' as may be required. for par
t icular installations . The se space s are covered by mat s.  

A 12-volt DC power supply is re quired for the opera
tion of the signal lamp s  and for the l ine lamp and. tl1e buzzer 
of  the order wire panel.  The telephone pane l also re quire s 
12 volts DC for the current to the transmit ter. Ordinarily 
th is voltage is obtained from a common 12-volt DC source which 
serve s the standard amplifier channel assembl ie s associated 
with the No. 702.A Speech Input l3ay. 

Recommended Acce ssor�· Equipment: 

1 - 206A Hand Telephone Set ( for use with telephone 
pane l )  

1 - Operator ' s  Telephone Set ( opt ional ) consi st ing of 
1 - 396A Transmitter 
1 - 528 Rece iver 
1 - L4F Cord with 289A Pl1Jb 
1 - 3A Transmitter Attachment 

Patching cords equipped. w ith plugs - P2AA white cords 
( spe c ify length re quired) each equipped with 2 - 241A 
Plu-Gs •  ( Number as required) 

The No . 702A Spee ch Input :Bay include s circuit com
bining and switching facil i t ie s  which are adequate for a wide 
variety of field condit ions , e spe cially if pat ching cords and 
plugs are eraployed for particular se t-ups as conditions rray from 
t ime to time dema.lld.. It is seen from the block scheraat ic cir
cuit tl:at thi s  bay will accommodate three separate ampl ifier 
c:1an11el s  simul taneously v1 ith complete supervision and signall ing 
fac il i t ies  between the seve ral operating points.  The programs 
for a maximum of two of the se cl-annel s  lllay be furnished from 
outs i�e source s ove r two selected incoming prograru c ircuits 
while the third program is or iGinated in a local studio ; or,  
as an al te rna te condition,  al 1 tllre e cbanne 1 s ma:r be e nsage a. 
simultaneously with programs from local st-;id.io s.  Tl1e dispatch
ing operator as sume s C:.ua.l control of the s·�udio channel s  with 
the re spect ive stu.C::.. io bootll o:_:>erators throuch the output con
trol l:eyn on the output swi t C:.1ing panel .  

For programc re ce ived. from outs ide source s the dis
patching operator selects  the particular incor:iing program cir
cuit by means of the L:eys on the 272A Progra.m L h1e Panel and 
ass igns the selected program over one of the two available 
c ircuit s ,  through the 269A Attenuator Panel and asso c iated 
repeat ing coils ( 11913) mounte d  0 :..1 t�1e 993A M01.mti1ig Plate , to 
the particular ampl ifier c.i.'1.annel with which it is normally 
associated. Patching cords are as sur:iedly available for cross
conn� ct ion of the program circuit s to oi.ihe r ampl ifier channels 
if conditions a.re such that this procedure i s  nece ssary. The 
signal l ights on the 272A ?roi;ra:;.1 L ine' Panel inform the dis
pa'.;cl1er when the normally assit;ned studio amplifier channels 
are already in service in whicl:. case idle channel s  are selected 
for tp.e incoming programs as just described. 
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In ca se s where outs ide program. circuits are used 
extens ive_ly a separate ampl ifier channel may be provided at 
the dispatcher ' s  locat ion for thi s  service alone , or p o s s ibly 
the ampl ifiers ma.y be located in a separate control and 
announc ing bo o th adj acent to the dispat che r 1 s  po s i t ion. If 
th is proce dure is followed the output of the ampl if ier chan
nel ma;;/ be dispat ched through a fourth repeat ing co il (119C) 
of the 702A Spe e ch Input Bay. 

As in the case of the standard studio ampl ifier 
as sembl ie s the 702A Speech Input Bay contains spare jacks 
which may be used for t ie l ine s t o  associated e quipment o r  
to the studio ampl ifier as sembl ie s .  Jacks are provided al so 
at the ne ce ssary po int s in the e l e c t r i cal circui t s  through 
the bay for acce s s  to any part of the circuits through the 
use of patching cords and double plugs . Howeve r ,  the normal 
ope ra t ion of the as sembly i s  effected without the use of 
patching cords and plugs , the c i rcuits be ing cont inuous 
th rough the j ack contac t s .  

I 
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ISSUE I 

Wesfft'll El«lrk 
SPE ECH I NPUT EQulPMENT 

702A SPEECH INPUT BAY 
STUDlO SP EECH INPUT EQUIPM ENT 

SPEECH INPUT BAY 
702A 

(SHEET I OF 3 SHEETS) 

GENERAL Standard tactory-wired an d  tested e quipment asse mbly whi ch provides tacilit ies for handling in ooming and outgoing 
program circui. ts and telephone o rder wire lin es in installations employing one or more st u:lios and one or several 
stud io aDplitier channels such as 701A Sp ee ch Input Bays . 
Th.is assemly furnishe s :  

Terminal facilitie s tor 12 incoming program circui ts. These t'ac ilit ie s include : 
J'acka tor test in g  and interchange o'f program and o rder wire circ ui t s  it necessary in emergenci es . 
High impede.nee moni toriri.g jacks. 
2 - 2:5.A Equa.1i ze rs - proTi si on s  made tor addit i onal eqm lizers as required. 
2 - ll9B Bepeating Coils, tor incomin g program circ t11. ts, and 1 - 119C Repeat ing Coil tor outgoing program 

circ ui t  - prOTi sions mde tor addi tional (3 )  ·output oircui t repeating coil s as requi red . 
Program circ ui t  attenuators tor 2 ( sel ected) inc omin g program circUi ts. 

Select ion or any one, or an:r two ot 12 incoming program circui ts . 
Terminal tac 111t 1e s tor 12 order wi re lines. These 'facilities include : 

J'acks tor testing and interc hange o r  order wire and p rogr'8lll oircui t s .  
12 combined jack and signal uni ts. 
Buzzer and call indicator lamp. 
Calling-answering cord. 
Ke7 con trol.led ringing trcm 20-cycle ringing vol tage i f  thi s i s  available or tran band-operated ge mrator ot 

te lephone panel .  
Local te lephone set tor u se  with e i ther handset or operator' s telephone set. 

Outgoing program di spatching uni t accommodatiD8 3 anplitier channels and 3 or 4: outgoing 11.nes ultimate ly. 
(Assembly includes one repeat ing coil only tor outgoing circ ui ts  but provi si on s  are DB de to.r addi t i ona.l coils 

as reqUi red �  
Assi gnment ot a111>litier cbaDnels either s 1ngly or as a co•bi nat ion ot 2 or 3 channels to an7 one of 3 

ou:t.g oin g circuits • 
.Tacks at necessary poin ts in the circ ui t s  tor testing or isola t ion purpo ses. 

DESCRIPTIO!T Cons i s ts o f  th e following equipment panels whic h  are mounted in a stee l cabinet 83-3/8" hi gh, 22 " wi de and 13-1/8" 
deep .  Back or cabinet c antains a steel door with a lockin g devi ce. Cabinet and e quipmEll t pane l s  and blank s motm ted 
the rein are finished in dark gray and cabinet is equipped nt h a satin-chromium tini med metal trim and b aseboard . 
1 - 2'70A Output Slrit cbing Paml 
1 - . 2&9.A. J.:ttenuato r Panel 
1 - 260.A. Telephone Panel 
1 - 268.1 Order Wi re Paml 
1 - 2? 2A. Prograa Line Paml 
1 - 22 0l .Tack Mcnmting 
2 - 992.A li:nmting Plates ( Terminal. Strip s) 
1 - �A lt>unting Plate ( Bepeating Coil s) 
1 - 993B 11:>\mting Plate (Program Circ ui t Equal.1 :zers) 

J'our 5-l/ 4" blade mountin g spaces are available tor suc h add1 tions to the assembly as may be requi red tor partic
ular 1n stallat1ans. : 
A 2 06.A Ban d  Telephone Set i s  requi red tor use with the 260.A Telephone Panel. Thi s i s  not turni shed wi th 1he 702A 
Sp ee ch Input Ba7 and must be prorlded eeparate �. 

POWER 12 TOl ta DC powr i s  required tor the operation � the te lephone o rder wi :m panel, the te lephone panel and the 
SUPPLY signal lamp s ot 'the output swi tching panel . The 12 Tol t power supply i s  not furni shed 11'1 th "he 702A Sp• ch Input 

Baz and au st  be prort ded separately • . 

Sheet 2 shows the outlin e d1mnsi ona.l drawing o f  tbe '102.A. Spee ch Input Bay. 
The block schemati c circui t is shown on Sheet 3. Thi a  indicates the functions ot the assembly and 1 t s  se:pe.rate 
components in conjunct ion with loca l studio amplif' ier cbenDels and incoming program c ircuits trom other source s .  
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SPEECH I NPUT BAY 
702A 

ISSUE - I  
Wes�ern Electric 

SPE ECH I NPUT EQUI PMENT · SHEET 2 OF 3 SHEETS 
702A SPEECH INPUT BAY 

STUD I O  SPEECH INPUT EQUIPM ENT 

BLANK ---------

BLANK ---------

BLANK ---------

270A 
OUTPUT SWITCHING PANEL-
(M IXING NETWORK PANEL) 
269A ATTENUATOR )PANEL .,. 
( LINE ATTENUATOR �--

260A TELEPHONE PANEL __ ., 
( LOCAL TELEPHONE SET) 
268A ORDER WIRE PANEL 
(TELEPHONE ORDER WIRE ___. 
t1RCUITS AtlD TERMINATING 
EQUIPMENT) 

272A PROGRAM LINE PANEL 
( PROGRAM C.IRCU ITS fROM --. 
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I S S U E  

FROM 3 STUDIO AMPLIFIER 
CHANNELS AND RESPECTIVE 
OUTP'UT CONTROL CIRCUITS 

STUDIO 
CHANNEL 

AUDIO 
OUTP'UTS 

OUTPUT CONTROL KEYS 
ANO SIGNAL LAMPS FOR 

DUAL CONTROL WITH 
RESPECTIVE STUDIO 

OPERATORS 

Westem E/tdric 
SPE ECH I NPUT EQUI PMENT 

70 2A SPEECH INPUT BAY 
STUD IO SPEECH INPUT EQU I PM ENT 

(EQUALIZEPIS 
SUPPLIED F'OR 
CIRCUITS I AND 

2 ONLY) 

NO 23A 
EQUALIZER 

NO 272A PROGRAM LINE PANEL 

FROM INCOMING 
PROGRAM CIRCUITS 
I 50 OHMS. - J.<KS 

I 

2!:r 
RES. 

3!:r 

5 !:r  

6 !:r  

1 n---_.. 

ecr 
RES. 

Sl !:r  

I O !:r  CIRCUITS l!I TO 1 2  
SAME AS 7 

I I � 

1 2 �  

NO 270 A OUTl"VT 
SWITCHING PANEL 

KEYS RES. 
(MIXING) 

NET� 

f'ROM 
NO 270A OUTPUT 
SWITCHING PANEL 

OR LINE AMPLlflER 
OUTPUT 

!:JOO OHMS 

2 

3 

4 

SELEC"TOR 
SWliCHES 

NO Sllil3A 
MOUNTING 

PLATE 
-NO 

llll C 
. REP. 

COi 

10 REPEATING 
COILS OF' OUiGOING 
PROGRAM CIRCUliS 

PROGRAM CIRCUIT 
REPEATING COILS 

(SUPPLIED FOR 
CIRCUIT I ONLY) 

NO llllC REPEATING COILS 
CONNEC"TED FOR 500 OR 
l50- 0HM TERMINATIONS 

AS REQUIRED 

EJ 
IO DB 

1_1 PAO 

8--[}-a 
80() : 600 OHMS 

NO 21!19"' 
ATTENUATOR PANEL 

PADS 

NO 993A 
MOUNTING 

PLATE 

NO zei!A ORDER WIRE PANEL 

2 

3 

4 

FROM INCOMING 
tf'ELEPHONE) ORDER 
WIRE LINES JACKS 

4 !:r  

5!:r 

e er CIRCUITS 
• 2 TO 1 1  
7 � SAME AS I 
e cr  

ll <r  

12 

CALL 
INDICATOR 

(LAMP) 

� 
12-liOLT DC 

POWER SUPPLY 
( NOi F�ISHED) 

PR£AllR£0 BY BELL TELEPHONE LA80RATORIES INC. P RINT D> I N  U.S. A 

SPEECH I N PUT BAY 
702 A  

(SHEET 3 O F  3 SHEETS) 

TRANSDUCER 
NETWORKS 

JACKS 

TO MIXING POTENTIOMETERS 
ANO AMPLIFIER INPUT CIRCUITS 

TERMINALS 
TO 

SPARE JACKS 

TERMINALS 
TO 

SPARE JACKS 

OPERATORS 
TELEPHONE 

SET 

NO 2011A MANO 
TELEPHONE SET 
(NOT SUPPLIED) 

( NOT SUPPLIED ) 

TERMllllALS 
TO 

SPARE JACKS 



WESTERN ELECTRIC 

STATION 

SPEECH INPUT EQUIPMENT 
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15A SPEE CH Il�UT EQUIPMENT 

The We stern Ele ctric l5A Spee ch Input Equipnent is 
a self-conta ined stat ion equipment for use at the remote trans
mitter locat ion of a radio broadcasting system. H cons ists 
pr inc ipally of the 700A Spee ch  Input Bay which is a unH 
as sembly of the :maj or components such as ampl ifiers , poten
tiome ter s  and vol1une indicators. In addition to the 700A B�y 
the 15A Spee ch Input Equipment inclucle s a moving co il trans
mitter with table mount ing , cord and outle t for emergency 
station announcement s ,  a monitoring loud speake r ,  pat ching 
cords , and the ne ce ssary vacuum tube s for the ampl if ie rs , 
re ct ifier and the volume indicator. A dry bat tery and a tele
phone handset are supplied for use with the telephone panel 
which is a part of the 700A Spee ch Input Bay. 

The component parts of the No . 700A Spee ch Input Bay 
are as sembled on a serie s of panels mounted in a steel cab ine t  
which is 8 3  inche s high, 21-1/4 inche s vricle and 12-1/2 inche s 
deep. The various panel s  are mounted in the e quipment cabinet 
in a manner which provide s  maximum ease of operat ion. At the 
rear of the cabine t is a steel door with a locking device and. 
a safe ty switch .  When the door is cpened the switch au.to
matically shut s off the main power supply and. protects the 
operator from acc idental contact with high vol ta.ge c ircuit s .  

The No . 15A Speech Input Equipment is �e s igned t o  
accommodate four incoming prograr.a c ircui ts and two telephone 
orC.er wire circuits .  One l ine e qual izer i s  furnis:1ed to cou
pensa te for the higher fre quency tranSLlission losses  which 
may be encountered in the non-loaded cable program c ircuit .  
This e qual izer i s  normally asscciatetl with circuit Uo . 1 but 
may be adjusted for use with any of the o ther incominz circuits . 
SJ.lace anC: wiring are provided for t!1e addition of a second 
e qual izer v1hen two equal ized program c ircuit s are required. 
S�ace is al so ava ilable for aQding a No . 81A ( low level) .Ampli
:fie r and its associated No . 716.A Fii ter when there is a studio 
at t:1e l'adio station for eme rgency programs or electrical 
transcrip t i.Jns . 

The emergency announc ing microphone may be employed 
by operat ing the announce �:ey to  the proper position in which 
case both the incoming progra.Ii1 c ircuit and. the monitoring cir
cuit are rende red. inoperative. 

A selection of tv/O outbo ing circuits  to  the radio 
transmitters is available ; one for the regular transmitter 
and the other for a standby radio transmitter.  

A numbe r of spare jacks anC. circuit terminations 
provided for addi tions t o  or modificat ion of the input and 
output circuit s ,  chould the se be come nece ssary. 

4 . ll 



The monitor ing c ircuit prov ide s  for conne ct ing the 
monitor ing ampl ifier an� i t s  exte rnal gain control poten
t iome ter e ithe r to the radio transmitter input or to the 
monitoring output of the transmitter.  'rl1e radio transmitter 
monitor c ircuit contains a p otent iometer whi ch  i s  in addit ion 
t o  the potentiome ter asso ciated with the mo nitoring ampl ifier� 
:By means of thi s potent iome ter the radio tranSLJ.itter monitor 
output can be adjus t e d  so that a dire ct compar i son of the in
put and the output of the transmitter can b e  readily obtained.. 

Control of the program ene rgy leve l s  thr oughout the 
system is obtained from an external maste r gain control po ten
t iome t e r  a s s o c iated with the line amplifie r ,  the monitor gain 
control p otent iome t e r  in the circuit of the monitoring ampli
fie r ,  and the potent i ome te r in the radio transmitter monitor 
circuit . The l ine ampl ifie r and a s s o c iated ma s te r gain control 
po tent iome t e r  are identical electr ically to the monitoring 
ampl ifier and its gain control potentiome ter and may be inter
changed by pat ching cords if nece s sary as an emergency measure . 

Jacks are provided at the nece s sary po int s in the 
electr ical path for acce s s  to any part of the c ircuit. Howeve r 
the normal operat ion ' of the e quipme nt is accompl ished without 
the use of patching cords and plugs , the circuits be ing con
t inuous through the j a ck contact s .  

The power supply system for the e quipment cons ists 
of a re ctifie r  with self-conta ine d filte r s ,  and a vol tage 
regulat ing transforme r. Operat ing from the comme rcial 105-125 
volt 60 cycle AC power supply thi s  part of the e quipment func
t ions automat ically t o  ma.intain the prope r voltage s for the 
vacuum tube filament s and plate c ircuit s .  I t  i s  obta inable 
upon order for operat ion from 50 cycle AC power supply. The 
powe r supply system is &e s igne d for the constant load re quire
me nt s o f  the two No. 82A .Amp l ifie r s  and the volume indicato r  
but may a l so b e  use d, w i th the No . 716A Filter , t o  furni sh 
power t o  a No . 81A .Ampl ifier when this is adde d to the system. 
Unde r ful l l oad conditions the power consume d by the No . 700A 
Spee ch Input Bay from the supply mains · is as follows : 

L ine Vol tage 

105 
115 
125 

Wat t s  

1 60 
1 6 8  
1 7 6  

Vol t  Ampe re s 

2 70 
345 
447 

The ent i re equipment i s  controlle d manually through 
the use of the three potent iome ters previously ment ione d, four 
swi tching ke;ys , and the master power switch o f  the re ctifie r .  

Aside from the flexibil ity o f  the c ircuit and its 
adaptabil ity to the var i ous p o s s ible re quirement s  for a stat ion 
speech input e quipment , the ampl ifiers and o ther e s sent ial 
part s emb o dy the late st de s ign feature s which re sult in e xtreme ly 
low no ise level , and the pract ical el iminat ion of disto rt ion 
u.nde� the rated operat ing c ondit ions . 

4 . 12 



Wes�ern Electric 
SPE ECH INPUT EQUI PMENT 

A.C." OPERATED 

SP�ECH 
INPUT · EQUIPMENT 

. l5A . 
SHEET I OF 2 SHEETS 

GENERAL Self'-conta ined al ternat in g  curren t operat ed sp ee ch input system 
f o r  use at the radio transmitter stat ion of a broadcasting 
system. 
De s i gned to ac c ommodate four incaning p rogra:n circui ts and two 
telephon e order wire circ ui t s .  One line equali zer i s  furnished; 
thi s uni t i s  normally associated wi th cir c ui t  No. 1 but may be 
ad justed for u se  w i t h  any or the other in coming circui ts i :t'  
nece ssary. 
Space and wiri n g  are p rovided for adding a sec ond line equal
i zer i f  thi s i s  requi re do Space is al so available for adding 
an 81A ( low leve l) Amplifie r . and a ssoc iated 716A Filter in 
cases where a studio i s  available at the rad io s tation f o r  
emergenc y pro grams or electri c a l  transcription so 
A dynamic transmitter i s  p rovided for emerge nc y  announc ing. 
Consi st s princ ipally of a 700A Sp ee ch Inp ut Bay whi ch i s  th e 
uni t  assembly o f  the an;ilifiers , volume indicator, potent i o
meters , me ter panel., j ac ks ,  and other circ ui t accessori es . 

COMPONENT Thi s e q uipment c onsi st s o f  the followi n g  apparatus : 
PARTS 

1 - 7 00A Sp ee ch Input Bay 
1 - 6l8A Type { dynamic )  Transmitter 
1 - 18A Typ e Tran smi tter Mounti n g  
1 - M3J, or M3K C o rd  ( 5 '  long ) 
1 - 286B Type Plug 
3 - P2AA Cords ( 1 '  long) each equippe d with two 24 1.A.  Plugs 
3 - " " ( 2 ' long )  " " " " " " 
1 - Graybar No. 4306 - 6 Amp ere " Clearsi te" Plug Fuse 
1 - Eveready No . 771 Battery 
3 - 262A Vacuum Tubes 
4 - 2 71A " " 
1 - 2 74A Vacuum Tube 
1 - 206A Type Hand Telephone Set 

NOTE : One Je nse n Imperial Reproduc er e quipped wit h Auditorium 
Model M-10 3001 Uni t wit h input t ransf ormer for operat ion 
fran 500 ohm lines i s  requi red as part of thi s e quipmen t .  
No spare parts are furni shed wi th thi s e quipment o  However , 
the followi n g  are re c ommended a s  spares whic h may be pur
chased at the cus t omer' s option. 

3 - 262A Vacuum Tube s 4 - 2 71A n n 

1 - 2?4A Vacuum Tube 
6 - Graybar No . 4306 - 6 .Amp .  Cl ears ! te Plu g Fuses 
Two sets of in struc ti on bulletin s in loose -leaf binders are 
f urni she d as a part o f  thi s e q uipment. 

REMARKS See also 15A Sp eech Input J!;qu i pment ( She et 2 )  and Engine eri11g 
Dat� for ?OOA Speec� Input Bay. 

PREPARED BY BELL TELEPHONE LABORATOR IES INC. P R I N T CD IN U.S.A. 



,, »I PROGRAM i LINES 

"' 0 
Cit � 
Cit 
"' r r 
-t "' r ,., ,, % 0 z ,., 
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:D 
z 
-t 
,., 0 
-z 
� 
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JAC KS 

JAC K S  

EJ 
JACKS 

. El  

J ACKS 

El 

1 6 A  
EQUA L I Z E R. I 

REP. 
COIL 

16 A 
EQUALIZER#2 .- - - - -1 1 

NOT I 
1 FUR N I SHED I 
L _ _ _ _  .J 

F' RO M  
EMERG E N CY 
ANNO U N C I N G  
MICROPHONE (618A TYPE) 

LINE 
PAD 

2 6 0 A E TELEPHON 
PAN E L  

REP. 
C O I L  

JACKS 

TRANSDUCER 
P A D  

ESL-499066 
I SSUE I 
DATE 9-2 5-33 

ANNOUNCE 
K EY 

t.AASTE:R 
GAIN 

CONTROL 

82A 
AMPLIF'IER (LINE ) 

J A C KS 

OUTPUT 
KEY 

JACKS 

t.AONITOR 
TRANSFER 

K E Y  

3 

R E P. 
COIL 

700 A 
VOLUME 

INDICATOR 

JACKS 

JACKS 

MONITOR GAIN 
CONTROL 

82 A 
AMPUF'IER (M�R) 

JAC KS 

LINES TO 
RADIO TRAN 
MITTERS 

JACKS 

TO MON I TOR 
LOUD .S P E A K-

CJ) 
-0 (Tl 
8 �  I �  
z �  ��  
��  o �  c �  
-0 �� � ri 

JACKS JACKS E RS z 
-t 

8 A  
RECTIFIER 

f'ROM 105-1 2 .5  VOLTS A.C.  
60"" POWER SUP PLY 

263 A 
VOLTAG E 
REGULATOR 
PANEL 

PAD 

JACKS 

RADIO T RANSMIT
TER t..t O N I TOR 
GAIN CONTROL 

A.C. OP��ATED 
BLOCK SCHEMATIC 1 5 A EECH I NPUT EQUIPMENT 

;(j) J: 
,,, z 

FROM RADIO I,,, -0 
TRANSMITTER -t � 
MONITOR N c.n 

0- M -O .,,0iD ,.,, l>c ,.,, 
f\) _ ()  "U I  c.n � I M ,.,, z 
,,, -t -t c.n 
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��/. .rt � SPEECH "�s�ent L1ectnc INPUT BAY 
SPE ECH I NPUT EQU I PMENT SHEET 1 78�� SHEETS 

700A SPEECH IN PUT BAY (15A SPEECH I N PUT EQUIPM E N T) 
A.C. OPERATED 

GENERAL Designed as a c cmponent p art of the 15A Sp ee ch Input Equip
ment for rad io station u se .  The 700A Speech Input Bay c on
ta ins in a s ingle e quipment cabinet substantially all the 
essential apparatus for a stat ion speech input system aocom
modat ing four incoming program c irc ui ts and two te lephone 
order wire circuits. 
The vacuum tubes, 4-1/2 vol t  battery an d the hand t elephone 
set for the te lephone pan el

f 
and the plug fuse for the power 

s 1 c ircutt are not s ied with the 700A s ee ch In ut 
a an mu s e o ere se rate • he fo ow n g  s a st 

of these parts whi ch are necessary fo r the operat ion of the 
700A Spee ch Input Bay. 
3 - 262A Vacuum Tube s 
4 - 271A " " 
1 - 274A Vacuum Tube 
1 - Eveready No. 771 Battery. See Remarks . 
1 - 6 .Ampere Plug Fuse 
1 - 206A-3 Hand Telephone Set 

DESCR lPT ION Consi sts of an assembly of apparatus panels mounted in a 
steel cabinet which i s  83-3/8" high, 22" wide and 13-1/8" 
dee p. The back of the cabinet contains a steel door with a 
locking device and a door sa:fet y  swi tch. A removable wri ting 
shelf' is attached t o  the f' ron t o f  the cabinet approximate ly 
31" above the floor . 
The AC poEr supply i s  brou@lt in at the bottom o f  the 
cabinet . Operates frcm 10 5-125 vol ts. 

The in tern al wiring 1 s completed before s hipment f ram the 
fact ory. 

COMPONENT The following apparatus uni ts are assembled in the 700A 
PARTS Speech Input Bay : 

992A Mounting Plate ( terminal str ip)  
16A Equal i zer 
262A Meter Panel { a1:11.Plifier plate current meas uremen ts )  
82A Amplif iers ( 2 }  ( lin e and monit ori n g  amplif" iers ) 
259A Switching Panel ( keys ) 
260A Telephone Panel 
700A Volume Indi cator 
261.A Con trol Panel ( gain control ) 
2 19A Jac k  Mounting 
SA Rectifie r  
263 Type ( 263A for 60 cycle AC , or 263B for 50 cycle AC ) 

Voltage Regulator Panel ( 10 volts AC for vao l.JJlD. tube 
f ilament s )  

In additi on spa c e  i s  provided for the additi on o f  a n  81A ( low 
leve l) Amplifier and an assoc iated 716A Filter. Space and 
wiring are also available for adding a secaid 16A !qualizer 
if req ui red .  

REMARKS See also 700A Speech Input Bay ( Sheet 2 }  and Engineering 
Data tor 15A Spe ech Input Equipment . 
260A Tel ephone Panel is designed primarily tor 12 volts 
battery supply ; it this i s  not available dry battery 
( 4-1/2 volts ) is  used . 

PAE�ED BY BELL TELEPHONE LABORATORIE!t INC. P R IN T CO I N  U.S.A. 



PEECH 
Wesrem Electric INPUT BAY 

SPE ECH I NPUT EQU I PMENT SHEET 2 o?�O�HEETS 
700A SPEECH I NPUT BAY · � 

(15A SPEECH I NPUT EQU I PM E NT)  
A.C. OPERATED 

ISA EQUALIZER ----. 
SPACE ANO WIRING FOR 

ADDITIONAL 16A EQUALIZER-
SPACE FOR ---81A AMPLIFIER (IF REQUIRED) 

262A METER PANEL----'�' 1-------"�'"""'---� 
82A (LI NE) ___ __... 
AMPLIFIER · !@]  

82A (MONITOR) __ _ 
AMPLIFIER 

2�9A SWITCHING PANEL (KEYS IO t O OJ 
700A VOLUME INDICATOR -� 

260A TELEPHONE PANEL----
261A C.ONTROL PANEL ___ , 

(GAIN CONTROL} 

�;;:�-;;.;;:;;��:. ___ bk�h�s�1nioioi11i�io�u��=�o�n:::JJ 
SPACE FOR 

(
716A FILTER (IF REQUIRED) � 
F'IL TER FOR PLATE SUPPLY ILil---------IUI 

TO 81A At.APLI F'IER) 

8A RECTIFIER -----
283A , OR 2838 

VOLTAGE REGULATOR PANEL_.. 
(TRANSFORMER) 

[[] 

PREAllREO BY BELL TELEPHONE LA80AATORIE$ INC. 
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2-7'' 
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SECTION V 

Engineering information on Western 

Electric apparatus uni ts is given in the 

Data Sheets which are included in this 

section. 
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APPARATUS 

.A..mplifier s , 47.A , B,  
48A & B 
53A., B ,  
54.A & B 
60.A. 

C & D )  
) 

C & D)  
) 

See Conductor 
Microphones 

61A 
BOA 
81A 
82A 

Cabine t ,  lOA 

Equalizer ,  16A 
23A 

Filters , 707A 
708A 
709A 
710A 
711A 
716A 

Jack Mountings,  216A 
219A 
220A 

Microphonzs , 60JA Carbon 
334 Condenser 
618A Moving Coil 

Mounting Plat es ,  831E 
884AH 
988A 
992A 
993A. 
993B 
994A 

Pane l s ,  
( Condenser Transmit ter Control ) 
( Carbon Transmitt er Control ) 
( 200 Volt  Fil ter ) 
( Telephone Order Wir e )  
( Meter)  
(Voltage Regulator ) 
(Voltage Regulator ) 
( Gain Control ) 
(Relay Pane l ) 
( Type Control Panel ) 

. (Order Wire ) 
(Attenuator )  
( Output Swi tching ) 
( Output Swi tching Panel ) 
(Program I,ine Pane l )  
( Meter ) 

21 7.A 
218.A. 
221A 
260A 
26211. 
263 Type 
264 Ty-pc 
265A 
266A 
267 
268A 
26M. 
270A. 
271.A 
272A 
514C 



APPARATUS 

Potentiometers, 
(Gain Control ) 707A 

(t.iixing) 709A 

Rectifiers, 4A 

8A 

Terminal Strip, 700A. 

Volume I ndicato� 700A 



� 1\1 Ii) ff) N • 
..... 0 • 

<0 N = 
I llJ Lal _J :::> I-V') '1) < 

w � Q  

GENERAL 

INPUT 

OUTPUT 

GAIN 
GAIN 
C01'TROL 

1 · 
0 
0 

0 

0 

II 
;'"'.. ...: t3 , ' 

0 

0 

Wesf'ern Electric 
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D. C .  OPERAT ED 

SEE REMARKS 

11£1 
AMPL I F I E R  

60A 

Two stage , tran sformer c oupled amplif i er des igned p rimarily for 
use as a high l evel amplif ier and as a mon i toring amplif i er in 
Spe ech Input Equipmen t s .  The second stage o f  th i s  amplif i er i s  
push pullo 
Operate s from 20 0 ohmso Input t e rminals are Nos . l and 2.  
Normal ly operat es into 50 0 ohm s ( te rminals 7 and 8 ) . Trans
form.er ba s taps for 2 50 ohm load . Outp ut level f o r s ingle fre 
quency +24 db ; f or pro gram materi al +16 db. 
Approximat e ly 48 db at 1000 c . P . s. 
22 step potenti ometer,  approximately 3 db pe r  s tep . 

G.A. lli FBEQ,UENCY CHARACTERISTI C  - Measurement o f  Repre sentati ve Amplif i er .  ::1 DB 

40 
30 

VACUUM 
TUBES 
FILAMENT 
SUPPLY 
PLATE 
SUPPLY 
FUSES 

GRID 
BIAS 

CONTROL 

FINISH 
WEIGHT 
MOUNT ING 

REMARKS 

j 
100 200 500 1000 2000 5000 10000 

F i rst s tage one 244A ; second stage tw o 2 05E in pu sh-pull. 
Tube s must be o rdered separately. 
3 . 2  ampere s at 7-15 vol ts (normal 12 vol t s ) . Termina l s  3 an d  
4 ,  t erminal 4 :is + .  St orage bat te ri es are re c onmend e d .  
Appr oximately 55 mil s at 350 vol ts D C  ( terminals 5 and 6 ,  5 
i s + ) . The 4A Re ctifi er with 707A and 708A filters i s  re com
mended. 
None . 
First s t age b i a s  o btained f r an  po tential drop a cro ss re s i s
tance in the c atho de c ircui t. Se cond s tage b ia s  f rom 2 2 .5 
volt b a t tery. Eve re ad y #763 Batter y is re commende d .  ( Batterz 
must be o rdered separately. ) 
F ilament rlle a:;i tat i s  p rov i de d  f o r  ad justmen t o f  th e f ilamen t 
c urrent s and j acks are available for m ea sur ing plate and f ila
ment c urrent s .  
Black j apan . 
Appr oximat e ly 45 lb s .  
Arrange d t o  mount on a st andard rel ay rack or e quipment cab
inet.  Mount ing screws and washe rs are furnished . 
Back c over i s  removable fo r insp ection o  
Whe n th i s  ampl if i er i s  bridged on a circuit for monit orin g 
purposes a 118B Repe ating Coil should b e  used to ins ula te the 
amplif i er from the line . Und er th ese cond i t i on s  the amplifie r 
gain i s  app rox imately 2 3  db . 

PREPARED BY BEL L TELEPHONE LABORATOR IE& INC. P R I N T E D I N  U.S.A. 
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INPUT 

OUTPUT 
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CONTROL 

Wesiern Electric 
SPE ECH I N PUT EQUI PMENT 

D. C. OPERATED 

, .. - 1 - -4 

AMPLIF IER 
6 1 A 

Two stage, f ixe d ga in ,  transforrne r  c ouple d amplif i e r  desi gned 
priiils.rily f o r  u se  as a low 1 evel amplif ier in c o."tl junc ti on wi th 
the 60A .Amplif ier i n  Spe ech Input E qu i pme nt s .  

Operat e s  f rom 20 0 ohmso Input t e rmina l s  are Nos . 1 and 2 .  

Opera t e s  i n t o  2 0 0  ohms ( terr--1lina l s  7 a1n 8 ) . Out put level f or 
single frequ en cy -2 db ; f or program mate rial -10 d b .  

Appr o xi ma t e ly 58 d b  a t  1000 C . P . s. 

One s t ep of 2 5  db atten ua t ion, co�t ro lled b y  a key operated 
pot ent i ome ter. 

GAIN FREQUENCY CHARACTERISTI C  - Measureme n t  of Represent a t ive Amplif i er .  ::1 D B  

55 30 
VACUUM 
TUBES 

F I LA11ENT 
SUPPLY 

PLATE 
SUPPLY 

FUSES 

I I I I I I I 
100 200 500 I OOO 2000 5000 10000 

Two 247A. Tube s must b e  o !U ered seEa ratelz, 

3 . 2  amperes a t  2 vol ts DC . Terminal s 3 and 4, terminal 4 i s  + .  
F ilame n t  ci rcui t ope rat es i n  s e ri e s  w it h  that o f  t h e  60A Am
plif i e ro When u se d  otherwi se an e xt e n1al f ilame nt rheo s tat 
i s  re qu ired . 

A� pr oximately 5 mi l s  at 350 vol ts DC ( Terminals 5 and 6 ,  5 i s  
+ ) o The 4A Rec t if ie r wi th ?O?A and 709A F i l ters i s  re c om
mende d e 

None . 

GRID BIAS Obtai ne d  f r om potenti al drop s across resi s tan c e s  i n  the cath o de 
c i rcu i t s .  

F INISH Black japan . 

'WEIGHT Appr o:xi mat e ly 2 5  lb s c  

MOUN'rnm Arranged to mount on a s t andard rel ay rack or e qu ip:roont cab
in� t .  Mount i ng screws and wa shers are furnishe d .  

Back c over i s  removable fo r i ns p ec t ion . 

PREPARED BY BELL TELEPHONE L ABORATOR I E S>  INC. P R I N T ED I N  U.S. A. 



�s�tm Electric 
SPE ECH I NPUT EQUI PMENT 

' . 3� 
* 

F ILAMENT A.C. OR D. C. OPERATED 

AMPLI FIER 
BOA 

GENERAL Single stage , f i xed ga in ,  amplif ier designed primarily for use 
with the moving coil ( 618A) tran smitter for Speech Input 
Equipments and oth er purpose s .  

INPUT Operates fran one 6 lBA Tran smitter or from an impedan oe of 
30 ohms. 

OUTPUT Operates into 50 ohms or 200 ohms as determine d by strapping 
on output transformer. Output level f o r  single frequency 0 db 1 
for program material -10 db . 

GAIN Approximately 31 db at 1000 C .P . s .  See Remarks . 

GAIN 
CONI'ROL None 0 

GAIN FREQUENCY CF..ARACTERIS TI C  Measurement of Representati ve Amplif i ero 
35 .--����-,-���--.-���--,.--��----.-���--.-����___,.���-"'"T 

OB 30 1��;;;;;;;;;;;;;;;;;;;;;;;:::;:E::::=::=:::i=::=::=::=::�====::::f======::f:::========3;;;;;;;;;;;;;;::::::1 
25 �- �����.-,_�������-'-���...._��������--��----' 

�o 

VACUUM 
TUBES 

FILAMENT 
SUPPLY 

100 200 500 1000 2000 5000 10000 

One 262A. Tube must be o !Uered separately. 

.32 ampere at 1 2  vol ts AC or DC. 

PI.A.TE 
SUPPLY 

Approximate ly  2 o5 mils at 200 vol ts DC ., The 4A Rectifi er w1 th 
707A and 710.A. Filters is re c onnnend.e d .  

GRID BIAS Bias obtained f rom po tential drop acro ss resi stance in the 
cathode circuit . 

CONTROL Filanent ON-OFF switch. 
A jack is prov i de d  for measur ing the plate current .  

FINISH Bla ck japan on mat and bac k  cover. ' 
WEIGHT Approximately 1 5  lb s .  

MOUNT.lliG Arrange d to mount. on a standard relay rack or e quipment cab
inet. Mount ing screws and washers are furnished. 
Back c over i s  removable f or inspection. 

REMARKS For add iti onal gain t wo or three of these amplif iers may be 
operated in tandem. The d irec tions for conn ecting the ampli
fiers in tandem are furnished in t he operating instructions 
for the amplit ier. 

PREPARED BY BELL TELEPHONE LABORATORIES INC. P R I N T ED IN U.S.A. 
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SPE ECH I NPUT EQUI PMENT 

19" �I I "  18-4 

AMPLIF IER 
8 1A 

Ii- r-1r--i _I_ I t J, .. D I 1001 . I I "  2- 5-
,_1_ -I 4 t I I ' 

F I LAMENT A.C. OR D.C. OPERATED 
SEE REMARKS 

GENERAL Two stage , adjustable gain , re sistance coupled , amplifier 
de signed primarily for use as a low level amplifier in 
alternating current operated Speech Input Equipments for 
radio broadcast ing . 

INPUT Operate s from 200 ohms . Input terminals are 1 and 2 .  
OUTPUT Ope rate s into a 500 ohm load . Output terminals are 7 and a .  

Output level for single frequency 0 db with less than 1 per
cent total harmonics introduced by the amplifier. 

GAIN 30 , 40 or 50 db at 1000 cycle s per second . 
GAIN CONTROL Flexible conne ctor on 3-tap coupling resi stance in grid cir

cuit of second amplifier stage . Use tap l for 30 db gain, 
tap 2 for 40 db gain, and tap 3 for 50 db gai n. 

GAIN FRE�UENCY CHARAC�ERISTIC - Measurement of Repre sentat ive Amplifier. 

DB :1 I I I I I I 1 2�o 100 200 500 1000 2000 5000 10000 
VACUUM TUBES Two 262A. Vacuum tube s must be ordered separately. 
FILAMENT 0 . 64 ampere at 16 ± 0. 3 volt s AC or DC. Te rminals 9 and 10 
SUPPLY or terminals 13 and 12 which are multiples of 9 and 10 re

spective ly .  
PLATE S'UPPLY Approximately 5 mils at 375 ± 2 5  volts DC . ( Terminals 5 and 

6 ,  6 i s + ) . Terminal s 3 and 4 provide means f or conne ct ing 
an external meter ( 262A Meter Panel ) for measuring the plate 
currents through the use of the push button keys at the 
front of the amplifier. Terminal 3 is + .  

FUSES None . 
GRID BIAS Obtained from potential drops acro ss re si stances in the 

cathode circui t s .  
FINISH Dark gray on mat , aluminum finished back cover, de signa ted 

by number 15 after code number, SlA-15 Amplifier. Available 
also wi th black mat and back cover,  81A-3 Amplif ier. Unle ss 
otherwise spe c ified dark gray mat and aluminum finished back 
cover will be furni shed . 

WEIGHT Approximately 23 powid s .  
MOUNTING Arranged to mount in a standard relay rack although de signed 

for e quipment cabinet with rear door e quipped with safety 
switch. Mount ing screws are furni shed . Back cover i s  re
movable for inspect ion. 

REMARKS Intended for use as a high qual ity low hum level amplifier 
f or coded assemblies of Speech Input Equipment . 
Recommended acce ssory e quipment : 26 3A ,  or 263B Voltage Regu
lator Panel for 10 Volt s AC power supply at 60 or 50 cycles ,  
respectively, 262A Meter Panel for plate c urrent mea sure
ment s ,  SA Re ctifier and 716A Filter for plate supply. 
Depresse d  panel constructi on ,  terminal blocks and panel wir
ing located in depre s sed sect ion of panel behind the mat . 

PREPARED BY BELL TELEPHONE LASOAATOAIES INC. P R INTCD IN U.&.A. 
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AMPLIFIER 
82A 
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FI LAMENTS A.C. OR D.C. OPERATED 
SEE REMARKS 

GENERAL Two stage , fixed g.3.in·, transformer coupled, ampl ifier de
signed primari ly f or use as a high level l ine or moni toring 
amplifier in alternat i ng current operated Speech Input Equi� 
ments for radio broadca sting. 

INPUT Operates from 200 ohms . Input terminals are 1 and 2 .  
OUTPUT Normally operat es into 500 ohms . Output terminals are ? and 

S o  Output t ransformer tapped for 250 ohm load . Single fre
quency output level +24 db , ·.vi th l e s s  than 1 percent t otal 
harmoni c s  introduced by the amplif ier. 

GAIN Approximately 6 1  db at 1000 cycle s .  
GAIN FJ:IBQUENCY CHARACTERISTIC - Measurement of Repre sentat i ve Amplifier. 

DB :1 I I I I I I I 
30 100 200 500 1000 2000 5000 10000 

VAC UUM TUBES First stage one 262A ; second stage two 2 ? 1A in push pull. 
Vacuum tube s must be ordered separatelJ'.:..!_ 

FILAMENT 2 . 32 amperes at 10 ± Q . 3  volt s AC or DC . Terr�inals 9 and 
SUPPLY 10 or 13 and 12 whi ch are multi ple s of 9 and 10 re spe c t ive

ly. Vacuum tube fi laments operate on a voltage ba si s .  
PLATE Approximately 55 mi ls at 375 ± 25 volts DC ( te rminals 5 and 
SUPPLY 6 ,  6 i s  p o s i t ive ) . Terminals 3 and 4 provide means for con

necting an external me ter ( 2 62A Me ter Panel ) to measure the 
plate c urrents through the use of the p ush button keys at 
the front of the ampli f i e r .  Terminal 3 is + .  

FUSES None . 
GRID B IAS Obtained f rom potent ial drops across re si stanc e s  in the 

cathode c ircui t s .  
F INISH Dark gray on mat , aluminum f i n i shed back cove r ,  de s ignated 

by numb e r  15 aft e r  code number ,  S2A-15 Amplifi e r .  Available 
also with black mat and ba ck cove r ,  S 2A-3 .Amplifier. Unle ss 
otherwi se spe ci f i e d  dark gray mat and aluminum finishe d back 
cover wi ll be furn i shed. 

WEIGHT Approximat ely 25 pounds . 
MOUNTING Arranged to mount in a standard relay rack or equipment 

cabine t  with rear door e quipped w i th safe ty switch .  Back 
cover removable for inspe ction .  

REW.JlRKS Intended for use as a high qual i ty line or monitoring ampli
f i e r  in coded a s semblies of Spe e ch Input Equipment .  
Re c ommended acces sory equipment : 2 6 3A ,  or 263B� Voltage Re 
gulator Panel for lOV AC power supply at 6 0  or oO cycle s ,  
re spe c tively1 2 6 2A Meter Panel for plate current measure
ments ,  26 5A Gont rol fanel for gain control as a line or as a 
moni t o ring { bridging) amplifi er ,  SA Re c t i f i er f o r  plate 
supply for two S2A Amplifi e rs . 
Depre ssed panel c onstruct ion,  terminal blocks and panel wir
ing locat e d  in depre ssed sec t ion of panel behind the mat . 

P R E PARED BY BELL TELEPHONE LABORATOR IES INC. P R I N T ED I N  U.S.A. 
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CABINET 
I OA 

f " 
5 1 

t 

GENERAL De s igned p rimar ily to mount a 26?A Control Panel f o r  table 
or d e sk u se  in Speech Input Equipment as semblie s .  

C on s i sts o f  a metal cabinet wi th a s loping t op se c t ion in 
which the c o n tr ol panel is pla ced f o r  c onve nient ope re.t ion . 
The cabi net i s  comp l etely e nclo sed on all sides and equipped 
wi t h  a l" felt-bushed hole at the back left side , viewe d  f rom 
the f r on t ,  to provide entro...� c e  f or the conne ct ing cable s .  
The bot tom i s  c overed by a reIIDvable me t a l  plate whi c h  i s  
e Quipped wi th two s ue de le athe r covered metal strip s across 
the f r on t  and the back to p revent slipping and scratch ing 
the table o r  de s k  top on wh i ch the cabinet i s  l o cated . 
Four l "  hol e s  are · provided in the bot tom c over f o r  f i n ge r  
gri p s i n  re rooving the cov e r .  

F INISH Dark gra y, des igna ted by number 15 after cod e  numb e r ,  lOA-15 
Cab i n et .  Available al s o  in bla c k  f i n i s h ,  lOA-3 . Unl es s 
othe rw i s e  specif i e d  dark gray fini she d  cabi net will be 
suppli ed .  

WE IGHT Approximately 10 lbs o 

PRE PAAEO BY BELL TELEPHONE LABORATOR IES INC. PRINT CO IN U.S.A. 



Wes�ern Electric 
SPE ECH I N PUT EQU I PMENT 

SEE REMARKS 

EQUALI ZER 
16A 

GENERAL Shunt�type e qualizer designed for use with non-loaded t ele 
phone cable circui t s  employed for the transmi s si on of high 
quality program mater ial , to corre ct f or the non�uniform 
fre quency transmi ss ion of the cable c ircui t s  in the range 
from 35 to 8000 cycles per se cond . 

DESCRIPTION Depre sse d  metal panel e quipped with formed mat and back 
cover. Equali zer c onsists of an induc tance and a capaci ty 
in parallel and a series re s i stance the value of wh i ch i s  
determined i n  the equali za t i on t e s t s .  Four re s i st ance units 
are provided b ut are not wired i n  the circu i t .  A t erminal 
strip i s  provided in the depressed se ction of the panel be
hind the mat .  

INPUT 

FINISH 

WEIGHT 

MOUNTING 

REMARKS 

Termi nals 1 and 2 .  

Aluminum on mat an d  back c ov er . May b e  ob ta ined 
als o  wi th dark gray mat and aluminum f i ni shed back 
cover or with bl a c k  finished mat and back c over, if 
thi s is specif i e d  in tne order . Unle s s  ot herwise 
spe c ifiedh aluminum fini shed mat and back cove r will 
be furnis ed. 

Approximat ely 5 lb s .  

Arranged to mount i n  standard relay rack or equipment 
cabine t .  Mounting screws are furnished. 

In making t e st s  to determine value of re si stance to be em
ployed an e xternal variable re s i stance box i s  used ( terminal s 
3 and 4 of terminal strip ) .  Whe n the c orrect value of re
si stance ha s been det ermined the variable re sistance box i s  
removed from the circuit and the fixed re sistance s c onne cted 
in its place , to terminals 3 and 4. 

Non-loade d c able c i rcuit s consist ing enti rely of one gauge 
can be equal i zed up to the approximat e lengths given below 
by the use of the 16A Equal i zer. 

For e qualization wi th maximum deviation of 1 db . 
Gause Len5th (?t.i le s) 

l6 21 . 5  
1 9  10 
22 6 . 5  

For equal i zation with maxiniuru deviat i on of 2 db . 
Gauge Length {1"1i le s) 

15 25 
19 1 1 . 5  
22 ? 

PRE PARED BY B E L L  TELCPHONE LABORATOAIE!t INC. P R IN T [O I N  U. S. A. 
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GENERAL 
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INPUT 
FINISH 
WEIGHT 
MOUNTING 

REMARKS 

West-em Electric 
SPE ECH I NPUT EQUI PMENT 

EQUAL I Z E R  
23A 

Shun t typ e e q uali zer a e s igned for use with non-loaded tele
phone c able c irc ui ts employed for the transmi ss ion of high
qual i ty program :mat erial to corre ct for the non-uniform fre
quency t ransmi ss i on of the cable circ ui t s  in the range f r an  
3 5  to 8000 cycle s p er se cond. 
Replac e s  16A Equali zer. 
C ons i st s  of an induc tance and a c a pa c i t y  i n  pa rallel and a 
seri e s  re s istance the value of which i s  determined in the 
e q ua li ze r  t e st s .  Seve n re s istance uni ts are provi ded the 
ends of wh i ch are b r cught out t o  numbered te rminal s t o  f ac
ilitate connec t ionso 
Component parts are asse nbled in a met a l  case o f  the dimen
s ions shown ab ove , de s igned t o  moun t on an e q uipment panel 
such as 9 9 3B Mount ing Plate whi c h  mounts 8 - 23A Equali zers 
on 1-3/4" c e n ter s o  
Te rminal s l and 2 .  
Aluminum. 
Approximate1y · 3 lbso 
Mounts on equipment panel througj:l ? /32" holes on 1-3/ 4" 
ce nter s o  Mount in g bolts ( . 1 64" -32 thread) attached to met al 
case . Nut s and lockwashe rs furn i shed o 
Re sistance uni ts are no t connecte d . In making t e s t s  to de 
t ermine value of res istance t o  be employed an ext ernal var
iable re s i st ance b ox i s  used., (terminal s 1 and 4 of terminal 
s tr ip) When the correct va lue o f  re s i st a nce h as  been de -· 
termined the re s i stance box i s  removed from the c irc ui t  and 
the f' ixed res ist an ce s . connect ed . A t ot al re s i stance or 
322 . 5  ohms i s  available . a cro s s  te rminal s 3-4 0  The followin 
s chemat i c  c ir cui t shows the manner in whi ch the res ista nce 
uni ts are connect ed . 5 7 9 10 8 6 4 

I o-- - - -
2 

Non-lo aded c able c irc ui t s  con s i st ing ent i re ly of on e ga�e 
can be e q U9.li zed up to the approximate lengths given bel.ow 
by the use of the 2 3A Equa li za r o  
Fo r e quali za t ion with maximum deviat ion o f  1 db 

Gauge Length (Mil es ) 
lo 2lo5 · ' 

19 10 
22 6 05 

For e qual i zat ion wit h  max imum devi ation o f  2 db 
Gauge Length (Miles) 

16 25 
19 11 . 5  
22 ? o  

PRE PARED BY BELL TELEPHONE LABORATOR IES INC. P R I N T CD I N  US.A. 
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OUTPUT 
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SAFETY SWITCH 

FINISH 

WEIGHT 

MO'IB-JTING 

Wesiern Electric 
SPE ECH I N PUT EQUI PMENT 

F I LTER 
707 A 

------ 1 9"-----
I" ------ 184 ----

( • 

0 

Primarily f or use in conjunc t ion wi th t he 4A Recti fier 
and the ?08A, ?09A, ?lOA and ?llA Filters operat ing from 
e i ther 50 or 60 cycle AC for s upplying plate pov.er to 
program amplifiers and volume indi cators in Speech Input 
Equipment . One ?O?A Filter i s  required w1 th each 4A 
Rectifier. 

From 4A Recti fi er. 

To ?OBA, ?09A, ?lOA and ?llA Filt ers or any c ombination of 
the se filters . 

None . 

None . 

Black japan . 

17 lbs .  

Arranged t o  mount on standard 
cabinet. Back c over, he ld in 
i s  removable for inspe c t ion. 
are furni shed .  

relay rack or e quipmen t 
place by na ch ine screws, 
Mount 1ng screws and wa smrs 

PREPARED BY B E L L  TELEPHONE LABORATOR IE5 INC. P R INT ED IN U.S.A. 
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Wes�em Electric 
SPE ECH I NPUT EQUIPMENT 

II. 19·� ----- 1e !. 4 
0 l l'>6--1 _ _._l t 
0 

I .. " 
2 - 5 .!. . -4 4 

-----t I 

SEE REMARKS 

F I LTER 
708 A  

Prinar il.y for use in conjunct ion wi th t he 4A Rec t ifier and 
the 7 0 7A Filter operat in g from ei ther 50 or 60 cyc l e  AC 
tor supplying plate power to program amplif iers in Speech 
Input Equipment. 

Fran 4A Rectifier and 707A Filter. 

To either one o·r two 60A Amplifiers c 
independent filter circui ts.) 

( There are two 

Two 62B ( . 25 ampere ) in posi tive side of input to each ot 
the fil ter c1·rcuit s .  

SAFETY swrrCH Opens po�i ti ve side of input ci rcu it when back cover is 
removed .  

FINISH 

WEIGHT 

MOUNTING 

REMARKS 

Black japan . 

24 lbs .  

Arranged to mount on standard relay rack or e quipment 
cabinet . Rear cover, hel d  in place by thumb screws , i s  
re100vable for ins pect iono Mount ing screws an d  washers 
are fur n1 she do 

Can be use d for plate power supply to ei th er an lBB or a 
9A Amplif i er or the simultane ous operation of two suab. 
units o  

P R E PARED BY BELL TELEPHONE LABORATORIES INC. P R I N T ED IN U.S.A 



GENERAL 

INPUT 

OUTPUT 

FUSES 

WesJ-er11 Electric 
SPE ECH I NPUT EQUIPMENT 
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fl LT ER 
709A 

Primarily for us e in c on junc tion wi th the 4A Rectifier and 
the 707A Filter operati ng from e i ther 50 or 6 0  cycle AC 
for supplyihg ple te power to program amplifiers in Speech 
Input Equipment . 

From 4A Recti fier and 707A Filter o 

To one 61A Amplifier.  

One 62B ( . 25 · ampere ) in posit ive side or input circuit . 

SAFETY SWITCH Opens pos it ive side o t  input c ircui t when b ack cover i s  
removed .  

FINISH 

WEIGHT 

MOUNTmG 

Black japan . 

20 lbs .  

Arranged to mount on s tandard rel ay rack or e quipment 
cabine t .  Back cover, held in place by thumb s crews , is 
removable for inspect ion . Mount ing s crews and washers 
a're furn .ished o 

PRE PARED BY BELL TELEPHONE LABORATORI E $  INC. P R I N T ED IN U.S.A. 



GENERAL 

INPUT 

OUTPUT 

FUSES 

Weslern Electric 
SPE ECH I N PUT EQUI PMENT 

F ILTER 
710A 

Primarily for use in conjunct ion with the 4A Recti fier 
and the 707A Filter operat ing from either 50 or 60 cycle 
AC for supplying plate power t o  program amplifiers in 
Speech Input Equipment . 

From 4A Rectifier and 707A Filt er.  

To  a maximwt of four s ingle s t age condens er transmit ter 
amplifie rs or a maximum of two BOA Amplifiers . 

One 62B ( .25 ampere ) in positive side of input c ircuit . 

SAFETY SWITCH Opens positive side o f  input c ir cuit when back cover is  
removed . 

FINISH 

WEIGHT 

MOUNTING 

Black japan . 

18 lbs .  

Arranged to mount on s tandard rel ay rack or e quipment 
cabinet . Back cover, held in pla.ce by thumb s crews , is 
removable for inspec t ion . Mounting s crews and washers 
Elre furnished.  

P R E PARED B Y  BELL TELEPHONE LABORATOR IES INC. P R IN T CO IN U.S.A. 



GENERAL 

INPUT 

OUTPUT 

FUSES 

SAFETY SWITCH 

FINISH 

WEIGHT 

MOUNTING 

'WesJ-ern Electric 
SPE ECH I NPUT EQU I PMENT 

rF==19" :. 
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F I LTER 
7 1 1  A 

Primarily for use in con junct ion with the 4A Recti fier 
and the 707A Filter operating from ei ther 50 or 60 cycle 
AC for supplying pla te power to volume ind icators in 
Speech Input Equipment . 

From 4A Recti fier and 707A_'ilter . 

To one 203B or 2030 Volume Ind icator Panel . 

One 6 2B ( . 25 ampere ) in positive side of input circuit . 

Opens posit ive side of input circu i t  when back cover is 
removed .  

Black japan . 

10 lbs . 

Arranged to mount on stand·ard relay rack or equipment 
cebine t .  Back cover, held in pla ce by thumb s crews , i s  
removable for inspection .  Mounting s crews and· washers 
are furnished .  

P R E PARED BY BELL TELEPHONE LABORATOR IES INC. P R I N T CO I N  U.S.A. 



Wesf'ern Electric 
SPE ECH I N PUT EQUI PMENT 

FILTER 
716A 

GENERAL Des igned pr imarily for use in €;. l t e r r� ting current op erated 
Spe e ch Input Equipment to operate in con junc t ion with an 
8A R e c ti fier for supplying plate p o wer to one 81A .Amplifi e r . 

INPUT From t erm inals l and 2 of SA R e c tifie r .  Input terminals 
are 1 and 2 .  The even numt ered t e rminals on both the SA 
R e c ti f ier and the 716A Fil ter are p o s i t iv e . 

OUTPUT From t e rminals 3 and 4, to terminals 5 and 6 ot 81A Amp l i 
fier . The even numbered te�inals are pos i t ive . 

FINISH 

WEIGHT 

Dark gray on ma t ,  de signa t ed by number 15 aft er the 
c ode number ,  ? 16A-15 F i l ter. Ava ilable a ls o  with 
b la c k  finished mat , ? l6A-3 Filter. 

Unle s s  otherw ise specified dark gray mat will be 
furni shed. 

�pproxima. tely 20 lb s .  

MOUNT ING Mount s on a s t andard relay r�ck although designed for 
e quipment cabine t wi th rear door equipped with safety 
swi t ch .  Moun t ing s c rews are furn i s he d .  

REMARKS 

No back c over is require d . 

The maximum s afe current through th i s  fi lter is 6 
mill i amperes . 

PREPARED BY B ELL TELE PHONE LABORATOR I E S  INC. P R IN T C:D I N  U.S.A. 



GENERAL 

Wesiern Electric 
SPE ECH I N PUT EQU I PMENT 

JACK 
MOUNT I N G  

2 16 A 

Designed for the 1219A Panel wh ich forms a part of the 9A 
Speech Inpu t Equipment e 

Cons is ts o f  an assembly o f  two 185 jack mountings, two 22A 
sh ields and two steel ends and i s  designed to accommo date a 
tot al of 96 218A Jacks o r  simil ar jacks . 

DESCRIPTION Panel i s  equipped wi th a formed steel mat and two desi gnation 
s trips . 

FINISH Blaok japan . 

0> REMARKS cO Ct) Jacks do no t form a part of thi s  mount ing plate and must be 
ordered seaarately o  Ordin.srily the 215A Jack Mounting will 
be supplie without jacks . If jacks are to be furnished 

C\I i'I c0 I 

0) I 
V - CD 

I I.LI W _J :> t
V') ") < W � Q 

and mounted in t he mount ing plates the number of j acks 
required and the types of j acks, as well as the jack posi
tions on the mount ing plates must be spe cified in the order . 

Mounts on a standard relay rack or equipment cabinet o Mount
ing s crews and washers are furnished . 

PRE PARED BY BELL TELEPHONE LABORATORIES INC. P RI N T ED IN U.S.A. 



Wes�ern Electric 
SPE ECH I NPUT EQUI PMENT 

SEE REMARKS 

JACK 
MOUNT ING 

2 1 9A 

DESCRIPTION De signed primarily for the 700A Spe ech Input Bay which i s  
a part of the 15A Speech Input Equipment for radi o broad
cast ing. 

FINISH 

REMARKS 

Con s i s t s  of a depr e ssed metal panel equipped with two jack 
mountings f or a total of 96 - 218A Jacks , or similar jacks . 

Panel i s  covered b y  a forme d mat which contains two de signa
t i on stri p s .  

Dark gray on ma t. Avai lable also in black fin i sh .  Finish 
is design ated by numbers l!5 and 3 aft er the c od e  number ; for 
example 219A-l5. Jack Mount ing i s  dark gray , and 219A-3 i s  
bl ack fini sh . Unl ess o th erwi se spe cifie d  dark gray ( 219A-15 
Jack Mounti ma t will be su li ed . Cadmium plated dust 
sh ie l s a ove and el ow eek sp ace on rear of pane l .  

Jacks d o  not f o rm  a :pa rt of th i s  jack mounting and must be 
ordered s eparately. Ordinari ly the 219 Jack Mounting wi ll 
be supplied without jacks . If jacks are to be furn i shed 
and mounted the number of ja cks required and the tf¥e of 
jacks, as well as the jack positi ons, must be spe c�ied in 
the order. For ref e rence to jack p o s i t i ons the mounting 
positi ons may b e  consi dered as numbered from le ft to right 
looking at the front of the panel . The top horizontal row 
i s  numbered first and then the po sitions in sub sequent rows 
are numbere d  conse cutively. 

Mount s in a standard relay rack or e quipment cabine t. 
Mount ing screws are funi i shed. 

No back c over is required .  

PREMREO BY BELL TELEPHONE LABORATOR IES INC. P R INT [O IN U.S.A. 
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Wesiern Electric 
SPE ECH I NPUT EQU I PMENT 
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JAC K 
MOUNTING 

220 A 

DESCR IPTION Intended primar ily for u se in 3pee c h  Input E qu i pmen t 
a s s e mbl i es .  

WEIGHT 

MOUNI' ING 

Cons i st s  o f  a depre ssed m etal p�nel e quipp ed wi t h  a double 
row ja c k  mount i n g  t o  accommodate a t o ta l  of 48-218A o r  
s imil ar j acks . The iac ks d o  no t form a uart of th e j ack 
mounting an d  mu st be o ra.ered se re..ra t e iv .  If jacks are to 
be furni she d an d moun te d  the munber o f  jacks requi red and 
the tyu e o f  jacks, a s  we ll as the ja ck pos i t i ons, mus t be 
spec if i e d  in o rdering. Fo r ref erence to j ac k  pos i tion s the 
mounting pos i t ion s may be cons i dered a s  numbered from le ft 
to ri gh t  looking a t  th e f r on t  o f  the pane l .  The top hor
i zo n t a l  row i s  nu.rc.bered f i r st and then the posi t i on s in 
the se c ond row are numbe re d o  

Panel i s  c overed by a forme d mat wh i c h  cont a i n s  a s i ngl e 
d e s i gnat ion s t r ip .  No back cover i s  furn i she d .  

Dark gra y on mat, d e s i gnate d  by number 15 after c ode number. 
220.A-15 Ja c k  Mount i ng. .Avai lable e.l so wi t h  bla c k  f in i shed 
mat , 220A-3 . Unl e s s  otherw i se spec i f i ed dark gray mat 
will be furn i she d o  

Cadmium plated dus t sh i e l d s  lo cated above and b e lo w  j ack 
spa c e s  at t h e  bac k of panel . 

Approximat e ly 5 lb s .  

J\..rran ged t o  moun t i n  a standard re lay ra c k  o r  an e qui pment 
cabi net . fr:ount i n g  screws are furn i sh e d .  

PRC�EO B Y  BELL TCLC PHON£ LABORATOR IES INC. P RINTED I N  U.S.A. 



GENERAL 

OU'lPUT 

FINISH 

WEIGHT 

MOUNTING 

Wes�ern Electric 
SPE ECH . I N PUT EQUI PMENT 

SEE REMARKS 

J CARBON ) 
MICROPHONE 
RANSMITTER 

600A 

Double button carb cn ,  push-pull tnie , high quality transmitter 
w1 t h  a diaphragm of stretched dura 1llmino 
Meas\lres approximately 3-1/ 2 inche s in  diameter and 2 inche s 
high and i s  intended for u se  in spe e ch input e quipmen ts and 
for s imilar purp o se s. 

De signe d t o  operate into 200 ohms. 

Nickel o 

Approximate ly 2-1/4 lbs. 

Four hook s attached to the outer p eriph.ery provide a means 
for suspension either in the open or inside a transmitter 
mount ing. 
Transmitter mount ings usua lly associated with thi s transmitter 
are the 1105B which i s  th e bronze pede stal type and the llOlB 
which i s  for t able or desk use . These mount ings include an 
anti-pack fil ter ; see Remarks o 

Replace s the 38? an d 38?W transmitters an d is simil ar to these 
except for the means provided for stretching and clamping 
the diaphragm. 
Re q ui re s  12 vo lts direct current supplyo A 2JBA Panel i s  the 
control panel for one 6 00A Transmitter. This transmitter re
quires a 3 c onduc tor cable which is usua lly a 2 c onduct or 
shielded cord where the shie ld i s  the ground or third c anduc
tor . T3A cord whic h i s  a 2 c onductor shielded brown cott ai 
covered cord i s  employe d for thi s purpo se. Hubbell 3 pole 
polarized caps and receptacle s are generally used . T3A c ord 
is supplied in 12 ' lengths unless otherwi se sp ec ified * 
The 1105B Transmi tter �rount ing c ons i st s  of a drum shape d 
antique brass meta l  cage e quipped with spring supports t o  
support the transmi tter. Thi s i s  mo rm ted o n  an ad justable 
f loor pede stal wit h  dull br onze f ini s h. The ant i-pack filter 
i s  mounted in the p edestal base and a 6' cord ( D3N) i s  
furni shed to connect the micr ophone to the filter o No extern 
transmitter cord i s  furni shed, 
The llOlB Transiiii tt er Mount ing employ s the same tran smitter 
housing as described for the 1105B Transmi tter Mount ing , w1 th 
a base at tached fo r table or de sk use . The filter i s  moun ted 
in the base of the metal housin g and 3-8" cords ( 2-TlA, l-1"'UE ) 
are furni med to conn ec t  the filter to the mic rophone. A 
5-1 2' external cord 793 i s  furn1 Shed with thi s mountin • 

s c or s eq pp su e t p s for use w a 
Hubbe ll  3 pol e  polarized c ap or the e quiva lent . 

P R E PAR E D  BY BE LL TELEPHONE LABORATO R I E S  INC. P R IN T ED IN U. S. A 



GENERAL 

FINISH 

WEIGHT 

M:>UNT INGS 

'WesJ-ern Electric 
SPE ECH I NPUT EQUI PMENT 

SEE , ALSO , CONDENSER TRANSMITTER AMPLIF IERS 
CONDENSER TRANSMIT TER ASSEMBLIES 

CONDENSER 
M ICROPHONE 

394 

Stre tched di aphragm c on den ser typ e microphone measuring ap 
proximate ly 2-7/8 inches in d i ameter and 1-1/8 inc he s  high. 

Conden ser m.i cro�hone mu st be onerated with an adjacent as
soc ia ted amplif ie r .  The mi crophone wi th i ts amplif ie r i s  
known as a c aidenser tran smitter or a c cndenser t ran smitter 
amplifier and i s  a h igh quality p i ckup d evi ce "for spee ch 
input · e qu ipmen ts and similar purposes . 

Mic rophone i s  ni ckel f ini shed . 

Appr oxima t e ly  1-1/4 lb s .  � 

Conde nser trans mitter i s  available in several types of 
mount in �  f ini she d in bla ck, brown crinkled lac quer an d or
nament al bronze . These mount ings p ermi t  i ts use on a floor 
stand or pede stal, on a table or desk, o r  suspended overhead. 

Condenser transmit ter re qui re s  6 vol ts fo r the vacuum t ube 
fi laments and a 200 volt bat tery f o r  polarizin g  the c onden ser 
mi crophone and furni shing p la t e  pot entials to the anplif ier .  
Filament s upply is us ual ly obta ine d t hrough a control :panel 
w1 th rh eostats in which case a 12 volt battery is u re d .  

A 217A Pa ne l  i s  the c on trol panel for the f ilament supply 
and the 200 volt n. c .  supply for one or two c mdenser 
transmi tter s .  

P R E PARED B Y  B E L L  TELE PHONE L ABORATORI E !>  INC. P R IN T ED IN U.S.A. 



WesJ-ern Electric 
SPE ECH I NPUT EQUI PMENT 

CONDENSER 
TRANSM ITTER 
AMPLIFIER S 

SEE, ALSO, C <NDENSER TRANSMITTER ASSEMBLIES 

GENERAL Condenser microphone (394) must  be onerated with an adjacent 
associated amplifier .  Amplifier units usea for thi s purpose 
are as follows : 

Number Used in 
Number and Types Condens er 

Amplifier of  of Transmit ter 
Unit Stages Vacuum Tub es (As sembly) Remarks 

47A 1 1 - 239A 1015A, 1015B , 1115A See 47C 
47B 1 1 - 239A 1008A, 1008B See 470 
47C 1 1 - 26 4A 1015C,  10150 Replaces 
470 1 1 - 264A 1008C , 10080 Replaces 
48A 1 1 - 239A 1007A, 1007B , 1009A See 48B 

1009B, lOlOA, 
lOlOB, 1107A 

48B 1 1 - 264A lOO?C , lOO?D, 1009C Replaces 
1009D, 1010C , 10100 

53A 2 2 - 239A 1215A,  1215B See 53C 
53B 2 2 - 239A 1208A See 530 

47A 
47B 

48A 

53C 2 2 264A 1 2150 Repl a.ces 53A 
530 2 2 - 26 4.A 1208B Replaces 53B 
54A 2 2 239A 1207A, 1209A, 1 210A See 54B 
54B 2 2 - D-94044 1207B , 1 209B , 1 210B Replaoes 54A 

Designed to work into e ither 200 ohms o r  50 ohms as determined 
by s trapping on the output t rans formero 

REMARKS The se amplifiers require 6 vol ts for the vacuum tube filament s 
and 200 vol ts for polarizing the microphone and supplying plate 
poten tials . Filament supply i s  usually obtained through a 
control penel wi th rheostat in wh ich case a 12 volt bat tery 
is us ed . A 21 7A Panel is  the control panel for the filament 
supply and the 200 volt D . C .  supply for one or two condens er 
transmit ter amplifiers o 

264A vacuum tubes , des igned to replace the 239A are superi o r  
from a noi se standpoint . 

0-94044 vacuum tubes are specially sele cted 239A tubes o 

Microphones, tubes, cords and plugs u sed with these uni ts 
mus t be ordered separately . 

See Engine ering Data Sheets for Condens er Transmi tter 
Assemblies . 

P R E PARED BY B E LL TELEPHONE LABORATOR IES INC. P R I NT ED I N  U.S.A. 



Wesr-ern Electric 
SPE ECH I NPUT EQUI PME NT 

CONDENSER 
TRANSM ITTER 
ASSEMBLIES 

I STAGE AMPLI FIERS 
The followin g condens er transmit ter assembl i es employ the 394 

mic rophone and include microphone and mounting, tubes,  cords and plugs o 
See , also , Condens er Transmit ter Ass emblies 2 S tage .Amplifie rs o 

Condenser Ampl ' r o  Trans o 
Transmitter !zI!e Finish Used Mts2 Corde Plus 

* 1007A 
• 1007B 

10070 
1007D 

* lOOSA 
* lOOSB 

lOOSO 
1008D 

* 1009A 
* 1009B 

10090 
10090 

* 1010A 
* lOlOB 

10100 
lOlOD 

* 1015A 
* 1015B 

10150 
1015D 
1107& 
1115A 

Table Brown 48.A 7A T2E-4"-M6B-12 ' 
" " 48A 7A T2E-4"-M6P•l2 ' 
" " 48B 7A T2E-4"-M6B-12 ' 
" " 48B 7A T2E-4"-M6P-12 ' 

Floor Stand " 47B SA T2E-6 ' -M6B•l2 '  
" " " 47B SA T2E-6 ' -M6P-12 ' 
" " " 47D SA T2E-5 '-M6B-12 ' 
" " " 47D SA T2E-5 '-M6P-12 '  

Table Bronze 48A 9A T2E-4"-M6B•l2 ' 
" " 48A 9A T2E-4"-M6P-12 '  
" " 48B 9.A T2E-4"-M6B•l2 ' 
" " 48B 9A T�-4"-M6P-12 ' 

Floor Stand " 48A lOA T2E-6 ' -M6B-12 '  
" " " 48.& lOA T2E-6 ' -M6P•l2 '  
" " " 48B 10.& T2E-6 ' -M6B•l2 ' 
" " " 48B lOA T2E-6 ' -M6P•l 2 '  

Suspen sion Black 47A see Notes T3B-4"-M6A-l ' 
" " 47A " " T3B-4"-M6N-l ' 
" " 470 " II T3B-4"-M6A-l ' 
" " 470 " " T3B-4"-M6N-l '  

Table Brown 48A 7A T2E-4"-M6.J-5 ' 
Suspension Black 47A See Notes T3B- 4"-M6J-5 ' 

1 - lOA Cord Hook i s  furn ished wi th each suspens ion typ e  
transm1t ter o 

253A 
264A 
253A 
264A 
253A 
264A 
253A 
264A 
253A 
26 4A 
253A 
264A 
253A 
264A 
253A 
264A 
253A 
264A 
253.A 
264A 
255A 
255A 

*Manufacture o t the se t ransmit ters has been discont inued o 
Suspension type transmitters empl oying the 47 and 53A and 0 am• 
plit iers are self-oontained in a bl ack enamell ed cylindri cal 
ease with t he mi crophone mounted on the bottom o 
7A Transmi t ter Mounting i s  the table or  desk typ e mount in� wi th 
a brown crinkled lac�uer finish o It i s  approximately S-1/4" wide, 
5�1/4" deep and 10-1/2" high o 
8A Transmi t ter Mounting i s  the fl oor pedestal type with a brown 
crinkl ed l acque r finish . Base plate i s  16 " in diameter and up
right i s  adjustable to 6 '  he ight . Amplifie r  is self -contained 
in cylindri cal form at bottom .  
9A Transmi tter Mounting i s  the ornament al bronze table o r  desk 
type mounting or the same proport ions as the 7A . 
lOA Transmit ter Mount ing i s  the ornament al bronze floor or ped
estal type mounting . The amplifier is moun ted in the base o f  
the pe destal wh ich i s  ad jus table t o  6 '  height o 
T2 , T3 , c ords are used between the mi crophone uni t and the 
closely associ ated amplitiero  
M6 cords are the sh ielded cable s which conn ec t the condens er 
transmit ter amplif ier to the assoc iated apparatus . Unless 
otherwis e slec i fied the se cable s  will be furnished in the 
lengthS ind cated o 
253A Plug - g conduc tor plug whe re the brass c ollar and plug 
shell is t he six th conduc tor o Used with 369 and 3?0 Jacks o 
255A Plug - 6 conductor plug . Used wi th 373 an d 374 jacks o 
264A Plug - 6 conductor plug . Used with 379, 3SO and 381 jacks o 

PREPARED BY B ELL TELEPHONE L ABORATOR IES INC. P R I N T ED IN U.S.A. 



Weslern Electric 
S P E E C H  I NPUT EQUI PMENT 

T���l§Wr f�R ASSEMBL IES 
2 STAGE AMPLIFIERS 

The following c ondens er transmi tter assembl ies employ the 394 
microphone and inclu de microphone and mounting ,  tubes,  cords and plu€f9 . 

See, also , Condenser Transmitter Assembl� es l Stage .Amplifi ers . 

Condens er .Ampl ' r  o Trans • 

Transmitter !lP.! Finish Used Mts. Co rde Plus; 

* 1207A 
1207B 

* 1208A 
l208B 

* 1209A 
1 209B 

* l210A 
1210B 

* 1215.A 
* 1215B 

1215C 

NOTES : 

Table Brown 54A 7A T2E-4"-M6P-12 '  
" " 54B 7A T2E-4"-M6P-12 ' 

Floor Stand " 53B 8.A T2E-6 ' -M6P-12 ' 
" " " 53D 8A T2E-6 ' -M6P-12 ' 

Table Bronze 54A 9.A T2E-4"-M6P-12 ' 
" " 54B 9A T2E-4"-M6P-12 ' 

Floor Stand " 54A lOA T2E-6 ' -M6P-12 ' 
" " " 54B lOA T2E-6 ' -M6P-l 2' 

Suspens ion Bl ack 53.A See Notes T3B-4" M6N-l ' 
" " 53A " " T3B·4" M6J-5 ' 
" " 530 " " T3B-4'" M6N-l ' 

1 - lOA Cord Hook i s  furnished with each suspension type 
transmi tter . . 

264A 
264A 
264A 
264A 
264A 
26.U 
264A 
264A 
264A 
255A 
264A 

*Manufacture o f  these  transmi t ters has been di scont inued .  
Suspension type transmi tters employing the 4 7  and 53A and C am
plifiers are self-containe d in a black enamell ed. cylindr ical 
case w1 th t he mi crophone moun ted on th e bott om .  
7A Transrni t ter Mounting i s  the table o r  desk type mow1tin � w1 th 
a brown crinkled la cque r finish o It is approximately 8-1/4" 
wide, 5-1/4" deep , and 10-1/2" hi � o  
8A Transmi t ter Mount ing i s  the floor pe des tal type with a brown 
crinkled lacquer finish.  Base pl ate i s  16" in diameter and up
ri ght i s  adjus table to 6 '  he ight . Amplifier i s  self- con tained 
in cylindrical form at bot tom .  

· 

g.a Transmi tter Mounting i s  the ornament al bronze table or desk 
type mount ing of the same proporti ons as the 7A. 
lOA Transmi tter Mounting i s  the ornamental bronze floor or ped
estal type mount ing . The amplifier i s  moun ted in the base or 
the pedestal which i s  adjus table to 6 '  he ight . 
T2, T3, cords are used be tween the mi crophone uni t and the 
closely asso ciated amplifie r .  
M6 cords are the shielded cables which conn ec t the 
transmitter amplifier to the asso c i ated apparatus . 
otherwise sle cified these cables wi ll be furnished 

c ondenser 
Unless 

in the 
lengths ind cated . 
253A Plug - 6 c onduc tor plug where the brass coll ar and plug 
shell i s  the sixth conduc tor . Used with 369 and 370 jacks . 
255A Plug - 6 conductor plug . Used with 373 and 374 jacks . 
264A Plug - 6 conduc tor plug . Used wi th 379 ,  380 an d 381 jacks o 

PRE PARED BY B ELL TELEPHONE LABORATORI E S  INC. P RI N T CD IN U.S.A. 



GENERAL 

Wesi�rn Electric 
SPE ECH I NPUT EQU I PMENT 

(MOVING COIL) 
\MICROPHONE 
TRANSMITTER 

6 18A 

Movi ng c oil type , high q ualit y microphone whi ch :requi re s  no 
power su;pply for i ts  operat iono 

DESCRIPT ION Cons i st s  of a d iaphragm s upporting the speech c oil in the 
f ield of a perma.nen t magnet . The microphone i s  enclosed in 
a me tal case with a screened opening at th e front and a jack 
at the rear. It , measures approximately 3-1/4" acro ss the 
di ameter o f  the face and i s  about 3" deep . 

OUTPUT 

F INISH 

WEIGHT 

MOUNTING 

CORD S  AND 
PLUGS 

Des igne d t o  op erate into 30 ohms. 

Black crinkled lac quer { 618A-3 ) or oxidized bronze ( 618A-1 3) . 
Finish must b e,  spec ified in the order. 

Approximate ly 2- 1/2 lbs .  

Three types o f  mount ings are available for thi s  t ransmi tter 
as follows : 

The 17A Transmi tter Mount i n g  is for overhe ad suspen sion o 
Tb.i s consi st s of a metal framework with a c losed hook at 
the top . In thi s mount ing the face of the microphone may 
be ad j usted t o  any posit ion from t he vert ic al t o  the hori
zontal. 
The l8A Tran smit te r Mount ing i s  for t able or desk use .  It 
has a · fixed he ight of 13" . 
The l9A Tran smitter Mount ing is an ad ju stable floo r pedestal 
f or he ights from 3 ' -8" to 5 ' -lO" o 
These mount ings are avai lable in black crinkled lacq�r or 
oxidi zed bronze f inishe s ,  de s ignated by numbers 3 and 13 ,  
respectively, after the code numbers. 
Cords are not furni shed as part of the mount ings and must 
be ordered separately. 

WJ c ord - 100 ' length 2 c and uctor shie 1 ded Ti rex cord 
equipped w it h  plug and j ack is usually sp ecified fo r .t h e  
17A-3 t ran smi t ter mount ing. Plug and jack are bl ack crink
led lacquer f inis h. 
M3K c ord - 2 conductor , shie lde d ,  f lexi ble cord with brown 
cot ton covering for use with the 18 and 19 type mount ings. 
Tb.is cord is e quipped wit h oxidized bronze plug and jack and 
is furnished in 12' and 5' lengths . Unless o therwi se speci
fied the 12 ' le ngth will be suppli ed o  
286B plug , de s igned fo r base board mount ing on a s ingle gang 
out le t  box , is u se d  with t hese cords . 
405A jack is fixed mounted type and i s  a part of the 618A 
transmittero 
406A jack 1 s p o rtable type for . u se  on a c ord o  
284A plug is fixed t yp e  f o r  mount ing on apparatus . 
285A plug i s  portab le type for u se on a cord. 
These plugs and jacks are o f  the c anpression type ,  c onnected 
and held in contact by pres sure applied by means of a eam. 
lever located on t he side of the plug . They are available 
in the same fini shes noted for the t ran smlt ter mount ings . 

PR£PARED BY BELL T£L£ PHONE LABORATORIES INC. P R IN T ED I N  U.S.A. 



GENERAL 

Wt!srem Electric 
SPE ECH I NPUT EQU I PMENT 

SEE REMlillKS 

' .. 3 ..:.. 2 
l 

MOUNTING 
PLATE 
831 E 

Used for mounting the swit ching keys and lamps in the 
1219A and 1219B Panels which are parts of the 9A and 9B 
Speech Input Equipments re spe'ct ively. Provides a mounting 
for a· t otal of e i ghteen Cl type keys and C type key spac e s  
and 40A Lamp Socket s .  

DESCRIPTION Aluminum fini shed s teel plate equipped with a formed ma t .  

FINISH 

De signat ion strips are provided along the top and bottom or 
the pla te . 

Black japan. 

Keys , lamps and key space s do not form a part of this 
mounting plate and must be ordered separately. Their 
positions on the mounting plate shall be spe cified in the 
order.  For reference to po sitions on the mounting plate 
the mounting positions may be considered a s  numbered from 
left to right looking at the front of the panel. 

Mount s on a standard relay rack or e quipment cabine t .  
Mounting screws and washers are furnished. 
No back cover is re quired .  

faREAUtEO B Y  BELL TELEPHONE LA80AATOR1£& INC. P R I N T ED IN U.S.A. 



GENERil. 

Wesf'ern Electric 
SPE ECH I NPUT EQU I PMENT 

MOUN T ING 
PLATE 

884 AH 

Primarily de s ieg:ied for u se  in the 1219A Panel which is a 
part o f  the 9A Speech Input Equipment. Provi de s  a mount ing 
for four ?oo· Type Pote.ntt ometers . 

DESCRI,PTION Aluminum fini she d s teel plate equipp ed with mat and rear 
c over. A d e signation strip i s  moun ted on the front of thi s 
mount ing pla te above the potenti ometer pos iti ons . 

FINISH 

REMARKS 

Black japan on mat .  Aluminum fini sh on back. 

The Potentiometers d o  not form a part of thi s mount ing 
plate and must be o :rdered separately. All posi ti ons are 
equipp ed Wi t h  a blank unle ss speci fied . App aratus re quire d 
and pos iti ons on the mount ing plate shall be speci fied in 
the order. 

Mounts on a standard relay rack or e quiplD9 nt cabi net . 
Mount ing s c rews and washers are furnished . 

Back cover i s  removable for in spect ion. 

P R E PARED BY BELL TELEPHONE LABORATORIES INC. P R IN T ED IN U. S.A. 



GENER AL  

Wesf'ern Electric 
SPEECH I N PUT EQU I PMENT 

MOUNTING 
PLATE 
988A 

Primarily d e s i gne d  for the 1219A Panel wh i c h  i s  a part of the 
9A Speech Input Equipment . Provides a moun t i n g  for the 
terminal s t rips for the inc oming and outgo ing spee ch c ircuit� 

DESCRIPTION Aluminum finished steel plate equipp e d  wi th a ma t  .and brac
kets for mount ing one or two #36 term inal s trips , ( See 
Remarks ) . 

· 

F INISH 

REMARKS 

Black japan on ma t . Aluminum f in i s h  on b a c k. 

The te rminal s tri ps do not form a part of this mount ing plate 
� mus t  be ordered s eparatell. Their po s i t i ons on the 
mounting j)Iates shall be spec fied in the ordero 

Mount s on a standard re lay rack or equipment cabine t .  Mount 
i n g  screws and washers are furni shed o 

Thi s pla t e  c a n  be used t o  mount one or tw o of the following 
terminal str ip s  - #35 , 56, 37, 51. 

P R E PARED BY BELL TELE PHONE LABORATORI E S  INC. P R I N T ED I N  U.S.A. 



I S S U E  I 

Wesier11 Electric 
SPE ECH I N PUT EQUIPMENT 
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MOUNTING 
PLATE 
992 A 

GENEH.A. L Des igne d primar ily f'or Sp t e ch Input Equi pment assemblie s for 
mount ing a total of ten 700A Terminal Strip s or llA Conn ect ing 
Blo ckso  

FINISH 

WEIGHT 

Consi sts of a depre s sed. r:ietu l panel wh ich i s  equipp ed with a 
groun d lug and five metal tie  po sts to  faste n conne ct ing 
cable s o  Panel i s  drilled t o  ac c anmodate a tot a l  of ten t e r
mina l strips or c onnect ing bloc ks .  Parnl mounts behind s tand
ard sc rewle ss bl&n.l{ mat . However ,  blank ma t  i s  not part of 
thi s mounti ng pla te o 

must • 

Each positi on e qui pped with a 700A Te rminal Stri p i,vi l+ require 
one . 138" -32 x 3/8 " . round head machine screw and one #1206 
shake-proof lock washe r or the eQuiva lent ,  for mounting, 
Each posi tion e quipped vn th an llA Connec t ing Block wi ll re
qui re on e . 138"-32 x 3/4" round head machine screw, one 
P-145651 was l'Er, one #1206 shake-proof lock wa sher , and one 
. 138" -32 Std . Hex o  _ nut o r  the eQuivalen ts , for moWlt ing. 
The necessary mount ing pa rts for a tota.l  of 11 - 700A Terminal 
Strip s and 5 - 11.A Conne ct ing Blocks are provided with th i s  
panel .  

Cadmium plate . 

Approximately l lbo 

MOUNT ING Arranged to mO\.lll t in a standard re le.y rack or equipment c ab
inet . Y�unting screws are furnished . 

No mat and back cover are supplie d .  

RE!vIA.RKS If mount ing plate e qui pped wi th terminal str ip s  and , or,  
conn ec t in g  blocks is required , the number o f  each and the 
mount ing pos iti ons t o  be occ upied must be spec ified in 
ordering. Mounti ng pos i tions are 1-10 reading fran left to  
right , viewed from the rear o 

PRE PIAAED BY BELL TELEPHONE LABORATOR IES INC. P R INT ED IN U.S.A. 
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ISSUE I 

GENERAL 

F INISH 

WE IGHT 

MOUNTING 

REMARKS 

Wesf'em Electric 
SPE ECH I NPUT EQUI PMENT 

I --.----..-1 - - T • 

_ I_ 1�_2....-'f s1� 
I - ,� • ! 

MOUNTING 
PLAT E  
993 A 

Intend e d  primar ily a s  a mount i n g  for 6 - 119 Type Repeat in g  
C o i l s  in Spe e ch Input Equipment as sembl i e s .  
C onsi s t s  of a depr e s sed meta l panel e quipped with a mat . 
Pa rn l  i s  dr il l ed ( ?  /32" holes ) to mount 6 repe a t in g  c oi l s  
on 2 -5/8" centers . Repe at ing c oil s are not part of the 
mount ing pl ate and must be provided separa tely. (SEE REMARKS ) 
A l" hole i s  provi ded in eac h  side wa ll  of pane l t o  admit 
c onnect ing cables. 
No terminal str ip i s  provide d. 
Tw o gr- ound lugs are provided for c onnec t ion to the cab le 
shield so 
No b a c k  cover is requi red . 

Dark gray on mat des ignated by number 15 after code number, 
993A-1 5 Mounting P late . Avai lable al s o  wi th blac k finished 
mat , 9 9 3A-3 . Unl ess otherwise spe c if i e d  dark gray mat will 
be furnishe d. 

App roximately 5 lb s o  

Arranged for mount ing i n  a stamard rel ay rac k or e quipment 
c abine t . Mount ing screws are furnishe d . 

If mount ing p late e quipp ed with c o i l s  i s  re q ui red , the 
type and number o f  c oi l s  and the mount in g sna c e s  f o r  
e a c h  must b e  spec if ie d . Mount i ng spa ces ma y  be referred to 
as l t o  6 reading frcm ri ght to l eft as v i ewe u f r om  the 
back of pan e l. 

PRC�ED BY BELL TCLCPHONC LA80RATORIE$ INC. P R IN T ED IN U.S.A. 



I S S U E  I 

GENERAL 

F lNISH 

WEIGHT 

- I_ 
- I_ 

I 

Wesf't!rn Electric 
SPE ECH I NPUT EQU I PMENT 

i --,--,-1 , .. 1 " 
_ ___ 
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MOUNTING 
PLAT E  

993 B  

Intended primar ily as  a mount ing for 8 - 23A Equalizers in 
Speech Input Equipment as sembl ies.  

Consists  of a depre ssed meta l panel e quipped wit h  a mat .  
Panel i s  drilled ( ? /32" hole s )  to mount 8 equali zers on 
1-3/4" centers . Eaual izers are not a nart of  the mount ing 
plate and must be provided separately. {SEE RE11A...'DJ\:S} 

A l" hole i s  provided in ea ch side wall of panel to ad.mi t 
connect ing cable s.  

No terminal strip is provide d .  

Two ground lugs are p rovi ded for connect ion to the c able 
shields. 

No back c over i s  requi red .  

Dark gray on mat ,  designated by number 15 after code 
number ,  993B-15 Mounting Plate . Available also with black 
fini shed mat , 993B-3 . Unless otherwi se speci fied dark gray 
mat wi ll be furni shed .  

Approximately 5 lb s. 

MOUNTING Arranged for mount ing in a standard relay rack or an equip
ment cabine t .  Mount ing screws are furni shed . 

REMARKS If' mount ing plate equipped with equali zers i s  require d ,  
the numbe r  of 2 3A Equalizers and the mount ing spa ces for 
each must be sp ecified . !vfounting space s may b e  referred 
to as numbers 1 to 8 readin g  from right t o  l eft as viewe d  
from the b a c k  of t he panel. 

PA£MRED BY BELL TELEPHONE LA80RATORIE$ INC. P A INTCD IN U.S.A. 



ISSUE I 

GE.NERAL 

Wesiern Electric 
SPE ECH I NPUT EQUI PMENT 

��}} NAM EPLATE (4 F URNISHED) 

MOUNT ING 
PLAT E 
994 A 

De signed primar ily for use in Speech Input Equi pment assem
bl i es to provide a mounting and nameplate for 1 to 4 - ?O ?A 
Pote ntiometers , whi c h  are employed as gain control potenti o
me ters for 1 to 4 - 82A Amplif i e rs when the lat ter are used 
as i solat in g aII'!Plifiers for outgoing pro gram lines. 

Furni she d wi t h  a mat whi ch i s  e quipped wi th four blank plates .  
These are re nnvable and are replaced by photo-etche d name 
plates  when 707A Pot enti ome ters are instal le d .  Naroopla tes 
are furnished. Me ta l pane l is dr illed and tapped to accom
modate 4 potentiomete rs on 4-3/ 16 " centers . Mat i s  d r illed 
to acc ommodate po te nt i ome ter shaf t s .  

No back cover i s  furni she d .  

Dark gra y o n  ma t ,  blank plates  and na�ep late s ,  des ignated by 
number 15 after code number, 994A-15 Mount in g Plate . Obtain
able als o with black f ini shed mat , blank plates ,  and name 
plates , 994A-3 Mount ing Plate . Unl ess o the r\vise spe c ifie d  
darlc gray mat and pla te s will be furnished. 

Nameplate s have chromium colored photo-etche d de s igna tions.  

WEIGHT Approximate ly 3 l bs .  

MOUNT ING Arranged to mowit i n  standard r e  lay ra c k  o r  equipment cabineto 
Mou.r."1ti n g  screws are furnishe d .  

P R E�ED BY BEL.L. TELEPHONE LABORATORI E S  INC. P R I N T ED I N  U.S.A. 
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Wesiern Electric 
SPE ECH I NPUT EQU I PMENT 

1 "  1 8 4  ------

(C.T. A. CONTROL) 
PANEL 
2 1 7 A  

GENERAL De signed primar ily for u se  in Speech Input Equipments to per
mit the u se  of c ondenser transmit ters . Cons ist s  of a s teel 
mountin g plate and mat equipped with rheostats ,  keys , ja cks , 
relays and lamp s for controlling two condenser transmitter 
amplifiers . 

FUSES 

FINISH 

WEIGHT 

WUNTING 

Does no t provid e facilit i es for switching the output ci rcui ts 
.2! the amplifiers o 

- -

Back cover i s  furni shed . 

None . 

Bla ck japan . 

Approximately 15 lbs . 

Designe d fo r stan dard relay reek or e quipmen t cab inet.  
Mounting screws and veshers are furnishe d. 

Back cover re100 vable f o r  inspec t  ion. 

REMARKS Used to control pov.er supply t o  one o r  two condenser trans
mi tters . 

Designe d  as supplementary equipment for existing spee ch input 
systems where i t  i s  de sired to use . condenser t ransmitters or 
to  provide addi ti onal condenser transmi tters .  

200 vol t  b attery fo r polarizing the transmi tter and plate 
supply for the transmit ter amplifier as well as 12 volt 
storage battery and 12 vol t  si gna l battery are re qui red w1 th 
thi s equipment .  Relays for pilot lamp indicat ion and rheo
stats for ad justment of the filament current to t he associ ated 
condenser transmi tters are connected in s·erie s with the 12 
volt filament supply to the transmitters . The voltage drop 
through these acc essory parts i s  approximately 6 volts . 

P R E PARED BY B E LL TELEPHONE LABORATORI E S  INC. P R I N T E:O IN U.S.A. 
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Westem Electric 
SPE ECH I NPUT EQU I PMENT 

SEE REMARKS 

(CARBON TRANSMITTER 
CONTROL PANEL 

2 18 A 

GENERAL Primari ly intended for us e in Spe ech Input Equipment s to 
pe nni t the use of a carbon button microphone .  

DESCRIPTION Cons ists of a steel mounting plate and mat equipped wi th a 
rheos tat, key , and ja cks for controlling one carbon but ton 
microphone . Repeating · coil , retardat ion coil and condens er 
are mount ed on back of panel . 

FUSES 

FINISH 

WEIGHT 

MOUNTmG 

Back cover i s  furnished . 

Does not provide facilities tor swit ching the output circuit 
of the microphone . 

None . 

Black japan . 

Approximate ly 20 lb s .  

Designed for standard rel ay rack or e quipment c abine t .  
Mounting screws and washe rs are furnishe d .  

Back cover removable for inspection .  

Intende� as supplementary e quipment for exi s t ing speech in
put· equipments where i t  i s  desired to us e a carbon button 
mi crophone or to provide addit ional carbon microphones . 

12 volt + or - ground battery is required with thi s 
equipment . 

P R E PARED BY B E L L  TEL£PHONE LABORATORI E S  INC. P R I N T ED I N  U.S.A. 



GENERAL 

Wesf'ern Electric 
SPE ECH I NPUT EQU I PMENT 

I .. 1 9 '� f----- i ef -1t-l ----r-+ ti" ( l ,. 32 

SEE REMARKS 

(F I LTER 200 V.) 
PANEL 
22 1 A 

De signed primari ly for the 1219A Panel of the 9A Speech 
Input Eguipment , in association with the 21 7A Panel ( CTA 
co ntrol ) when condenser transmit ters and condenser trans
mi t ter amplifiers are required . 

This panel provides the fil ter tor the 200 vol t DC plate 
supply from the 223A Panel (Recti fier } .  

DESCRIPTION Cons ists  o r  a steel mount ing plate and mat .  Filter 
apparatus is mounted on back of mount ing plat e  and pro
vided wi th a cover as a shield . 

v INPUT 0\ If> C\I If> ci) I � _ � OUTPUT 
I &&J W  ...J ::::> � FU.C'."1i'C!' 

V') "> < o� 
w � o 

From 223A Panel (Rec tifi er ) to term inals 1-3 ( terminal l 
is posit ive ) .  

From term inals 4-6 to 21 7A Panel ( terminal 6 is pos it ive ) .  

None . 

SAFETY SWITCH None ( See MOUNTmG ) .  

FINISH 

MOUNTING 

REMARKS 

Alwninum gray on mat.  AlU!llinum finish on back . 

Mounts on a s tandard relay rack al though designed for 
equipment cabinet with back doo r equipp ed wi th safety 
switch . Mount ing s crews and washe rs are furni she d . 

Back cover removable tor inspection .  

Designed pr imari ly for use in coded assembli es o f  appara
tus . 

Orders tor this panel tor uses other than herein spe cified 
shoul d be referred to the Bell Telephone Laboratories, 
Inc . 

PRE PARED BY BELL TELEPHONE LABORATORIES INC. P R I N T CO IN U.S.A. 



GENERAL 

Wesf'ern Electric 
SPE ECH I NPUT EQU IPMENT 

+ fi .. 1 "  a=: 2- 5 -4 t ' I 

TELEPHONE 
PANEL 
260A 

17r1 
� 

Intended primarily for use in Speech Input Equipments to 
furnish order wire facilitie s at the operating points in a 
radio broadcasting systemo A 206A Hand Telephone Set or 
an operator ' s telephone set ,  or both simul taneously, may be 
used.  The hand se t and the ope rator ' s  telephone se t are not 
furni shed with the 260A Telephone Panel but must be ordered 
se;parately. 

DESCRIPTION Depre ssed metal panel e quipped wi th a mat and a back cover.  
The ringing generator , ringer, inducti on coi l ,  condensers ,  
and other part s of the apparatus are mounted on the de
pressed panel . ·  The panel wiring and terminal block are 
located in the depre ssed section of the panel behind the 
mat .  At the front of the panel are the generator haridle , 
a double jack for conne cting the telephone set ,  and keys 
for the ringer and the local battery supply. The sound of 
the bells is audible through perforations in the mat . 

INPUT Terminals 1 and 2 .  

CURRENT 12 volt DC source ( te rminal s 9 and 10 , 10 is + } , or local 
SUPPLY 4 . 5  volt dry battery ( No . ??lA Eveready battery or the 

equivalent ) . Dry battery i s  not furni shed with telephone 
panel but must be o rdered separately. 

SIGN.ALLING Outgoing ringing accomplished by hand-operated generator. 
Incoming signal through the ringer previously referred to . 

TALKING Terminals 3 ,  4 ,  5 ,  6 ,  ? ,  and 8 are provi ded for connection 
to a 206A Hand Telephone Set . Double jacks provide for 
the use of an operator' s te lephone set .  

F INISH Dark gray on mat , aluminum f inished back cover, de signa ted 
by number 15 after code number,  260A-15 Telephone Pane l .  
Available also with black mat and back cover, 260A-3. 
Unless otherwise spe cified dark gray mat and aluminum 
finished back cover will be furnished .  

WEIGHT Approximately 25 pounds. 

MOUNTING Arranged to mount in a standard relay rack or e quipment 
cabine t .  Mounting screws are furnished .  Back cover 
removable f or inspection .  

PREPARED BY BELL TELEPHONE LA80AATORI£$ INC. P R INTCO IN U.S.A. 



GENERAL 

West-ern Electric METER 

SPE ECH I NPUT EQUI PMENT PANEL 
262A 

lj� 19" jl 1 "  18-
t 4 

® 2" f 1· �- -, 1 3-
f 2 

' 
FOR D.C. 

SEE REMARKS 

De s i gne d  primarily for use with the 81A and the 82A Ampli
f iers of Speech Input Equipment s for radio broadca sting, to 
me asure the plate c urren t s  of the vacuum tube s .  

DESCRIPTION Consists of a depre ssed metal panel e quipped with a mat , for 
mount ing a spe c i al two- scale ( 0 -4 , 0 -40 ) mi lli a.mmeter, a 
100 , 000 ohm re si stance and two terminal blocks.. The meter 
i s  mounted on the mat and i s  c onne c t e d  to the me t e r  termina.: 
block by flexible conductors. By loo sening the mat retain
ing sc rews at the back of the panel the mat and the me ter 
may be dropped away from the panel to permit ac ce ss to the 
wiring and " the terminal strip s in the depre ssed sect ion of 
the pane l .  

Th1PUT 

FINISH 

WEIGHT 

MOUNTING 

100 , 000 ohms re s i s tance i s  provided as a shunt to ground to 
prevent cli cks in the amplifier output s when me a suring the 
plate currents .  

Input terminals are 1 to 8 inclusive . Odd numbere d termi
nal s are strapped t ogether and are - .  Even numb e re d  term
inals are strapped toge ther and are + .  

Dark gray on ma t ,  aluminum f ini sh on back . Ava ilable also 
with b lack finished mat . Dark gray f in i sh ,  de signated by 
numb er 15 aft e r  code number ;  for example , 26 2A-15 Meter 
Panel . Black f in i sh des ignated by number 3 afte r  code 
number. Unless othe rwi s e  suec i f i e d  dark grav ( 2 6 2A-15 
Me ter Panel) f ini sh wi ll be s uppl i e d .  

Approximately 5 lb s .  

Arranged to mount i n  a standard relay r ack or equ ipmen t 
cab ine t .  
Mount i ng screws are furn i she d. 
No b ack cover i s  requ i re d .  

De si gned spe c if i c ally f or coded a s semblie s o f  Speech Input 
Equipment which employ 81A and 82A Amplifiers . Shunt s  for 
me ter panel are provided in the se ampl i fiers . No shunt s  
are furni shed with 2 6 2A Me t e r  Panel and f o r  th is reason i t  
i s  not suitable fo r use With amplifie r s  othe r  than those 
men ti oned or as a general s e rvi ce me ter. 
May b e  used wi th e ither 81A o r  82A Amplif iers or a 
c ombinat ion of these amplifiers o 

• 
PREPARED BY B ELL TCLCPHONE LA80RATORI E !>  INC. P R I N T ED IN U.S.A. 
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Wesrem Electric 
SPE ECH I NPUT EQUI PMENT 

" 
19 " I 18-4 

+ i I 
4' 7" 

-I ! I f 
A.C. OPERATED 

VOLTAGE 
REGULATOR 

PANEL 
263 TYPE 

Intended primarily for use wi th alternating current operated 
Speech Input Equipment s for radio broadcasting ,  to furnish 
a constant 10 volt AC potent ial , from 100-125 volt AC power 
supply, for the f i lament s  . of vacuum tube s used in ampli fiers 
and volume indi cat ors . 263A i s  designed for 60 cycle alter
nating current supply. 263B operat e s  f rom 50 cycle AC . 

DESCRIPTION Consi sts of a depre ssed metal panel whi ch mount s  a cons tant 

-
I 

FUSES 

FINISH 

3 

WEIGHT 

MOUNT ING 

voltage tran sfo rmer and four load compensating re sis tance s .  

Load Requirements Connectione 
�- _ _ 

2-82A Ampl i fiers J As shown ...... - - - - >- 1 1-?00A Vol . Indicator -......... 1-;]CI) Cl) �._;��o:�� 2-82A .Ampli fiers ] Disconne c t  ; � ::I � �«���:g 1- ?00A VOl . Indi oator 16 ohm s 
Ox S S s �Cl)>Cl)0o l-81A .Amplifier >< ........ II) a°" o:IJ !? : : N o<ciu>o� l-82A Am_pli fie r ] D isconnec t 16 

.., f�7o:tt� l-700A Vol . Indi cator ohms and con-
.......- :::- -_ - �:;;:���� l-81A Ampl ifier neot 1-4.4 ohms 

:::.::::: - - 2-82A Amplifiers J Dis conne ct 16 
FACTO RY l-81A Ampl ifier ohms and con-
WIRING nect 32 ohms 

None . 

Dark gray on mat , de signated by number 15 after code numb e r ,  
263A-15 . Avai lable also with black mat , 263A-3 . Unle ss 
otherwi se spe cified dark sra;y mat will be furnished. 
No back c over is required. 

Approximately 35 lb s. 

Arranged to mount in a standard relay rack although de signed 
for e quipment cabinet wi th rear door equipped with safety 
swi tch. Mounting screws are fur.n i shed. 

De signed spe c i fi cally for c oded as semblie s of Speech Input 
Equipment which employ SlA and 82A Amplifiers and ?OOA 
Volume Indi c ators . When used in a ssembl ies other than tho se 
for which it i s  designed it will be ne cessa ry t o  provide a 
power switch and a 3 ampere fuse externally. Will deliver 5 .6 
ampe re s  at 10 volts AC from 100 -125 volt 50 or 60 cycle AC 
ma ins for constant load condi tion only; otherwi se low voltage 
regulation will not be maintained. 

PREMREO BY BELL TELEPHONE LABORATORIES INC. P R IN T CO IN U.S.A. 
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Wesf'ern Electric 
SPE ECH I NPUT EQU I PMENT 

VOLTAGE 
REGULATOR 

PANEL 
264 TYPE 
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A.C. OPERAT ED 

Intended primarily for u se  with alternat in g current op erated 
Spee c h  Inp u t  Equipments for rad i o  broadcasting to furn i sh 
tw o so urce s o f  c on stant 10 volt AC p o te nt i a l  from 100-125 
volt AC power supply, for the filaments o f  vacuum tube s used 
in amplifiers and volume indi cators . 264A i s  de sjgned for 
60 cyc l e  alt ernat ing current s upply. 264B operates from 50 
cyc le AC. 

DESCR IPTION C on si st s of a depressed meta l  panel Hh ich mounts tw o constant 
v ol tage t ra nsf orme rs and e i ght load compe nsating re s i s tances. 
The f ollowing dia gra m .and table of c onnection s  is applicable 
to each transformer and i ts .four a ssoc iated re s i s t anc e s .  

3 Load R:A.iuirements Conne c t i ons 
.::s- - _ 

2-82A �lifiers ) AS shown '-:::._-1-;;-]-:, � §�5S��� . ;:���A
Am�� � ;��!�a t orJ D i s c onne ct 

FUSES 

F INISH 

WE IGHT 
MOUNTING 

REMARKS 

; � � � < o��«...J l-700A VOl . Indi oator 16 ohm s 
XO 5 5 s �11)>.,,0o l-81A lunpl ifier ><tll)� «w !? : ! N o<ou>o� l-82A iU!lJ>l i fier J D i s c onnect 16 

,.,, ��lcrtt� l-700A �ol . Ind i c ator ohms and c on-
......- :::.- ..- - �:;;:���� 1-811. lunplifier neot 1-4.4 ohm s 

::.::::::::: ---- 2-82A Ampl i fiers ) Di s connect 16 
FACTO RY 1-81.A . .Ampl if 1er ohms and con-
WIRING nect 3 2  ohms 

Non e .  

Dark gray on ma t ,  des ignated by nwnber 15 af ter code number 
264A-15 Volt age Re gula tor Panel. Ava i l able also with bla ck 
mat ,  264A-3 . Unl ess otherwi se spec if ied dark gray mat wi ll 
be furn ishe d. 
No back cover i s  required . 
App roximate ly 60 lbs .  
Arra nged to mount i n  a sta ndard re lay rack although d e s igne 
for e q ui pment c abinet wi th rear door equi pp ed wi t h  saf e ty 
swi tch. Mount i ng s c rews are furn i shed. 
Equiva lent to tw o  26 3 Type Voltage Regul ator Panel s .  
De s igned spe c ific ally f o r  coded a s s embl i es of Spe e ch Input 
Equipment which e mploy 8 1A and 82A .Amp lif iers and 700A 
Volwne Indi cators . When u sed in a s sembl i es other than those 
for wh i c h  i t  i s  des igned i t  will be nec e ss ary t o  provide a 
power swi tc h and 3 ampere fuse exte rn al ly. Ea c h  trans
forme r w ill del iver 5 . 6  am ere s at 10 vol t s  from 100-125 
volt 50 or 60 c c le AC mains for c ons tant load unit ower 
fac t or c ond i t i on onl ; other\·Ti se lo w vo l tage regulat ion 
w ill no t be main ta in ed. 

PREPARED BY BELL TELEPHONE LA80AATORIE$ INC. P R I N T CO I N  U.S.A. 
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GENERAL 

Wesl"er11 Electric 
SPE ECH I N PUT EQU I PMENT 

CONT ROL 
PANEL 
265A 

De signe d p:L:·imarily for u se  a s  a ga in con trol uni t with 
Spee ch Input Equi pments whi ch employ 81A and 82A .Amplif iers o 

DESCR IPTION Consi s t s  of a ne tal panel which mounts two ?O?A Pot entio-
meters , a llSB Repeatin g  Coil, and two terminal bloc ks for 
the interc onne ctions and connec t ions t o  the external equip
ment . Fron t of panel i s  covered by a dark g ra y  ma t  which i s  
he l d  i n  posit ion b y  s crews f r a:i.  th e rear . 
Potent i ometers p rov ide 36 db attenuat ion in 18 step s of 2 
db eac h. Outp ut imp edances o f  pote nt iome ters are c onstant-
200 ohm s for all sett ings . 118B Repe ating C oil i s  i n  tend ed 
as hi gi impe dance c oupling uni t for bridging or moni toring 
circuits on a 500 ohm line . 
Repea ti!l.g c oi l  .a nd po tent iometer t erminal s a re brough t out 
to ter�inal stri ps TSl and TS2 whe re the interc onn ec t ion s 
fo r the parti cular servi ce requi red may be made. 
In the following typi ca l di agram of c annect ions the number s  
refer t o  ter�nal s on TSl and TS2 . 

8IA AMPLIFI E R  r - - - - - -,  
265A CONTROL PANEL 

1

3 

82A AMPLIFIER 

t- --i r--200 I I 
OHMS I IN OUT !  I I - - --t 1-

15 r -(_�INEl _ -,  -
..-

P
-1----<>- -, r 1 - -:00

� 

LINE TO RADIO '>4-J](/\11""' I IN OUT I I OHMS TRANSMITTER 
..--_,..7._0_7_..A_P_OT_E_N-----<1'\.-& --lL :-tT L__ 

L _ _ __ _  _J T IOMET ER l - - - - �  I I 

FINISH 

WEIGHT 

MOUNrING 

r-�.� c
3 �5 

7 -r-----i_.+l _ _  _ 

I P2 I I I I TO MONITORING 
I 2 6 8 1 I N  OUT I 1 I LOUDSPEAKERS 

r - 4  1- 1 t- - - -I I 1 188 RE P. L _ _ _ _ _J I I I 
I 

COIL 82A AMPLIFIER I 
I (MONITOR) I I L - - - - - - - - - - - - - - - �  
L _  - - - - - - - .- - - - - - - - __J 

Dark gra y mat de s ignated by numbe r 15 after code number, 
265A-15 Con tr ol Panel . Available al so with bla c k  finished 
mat , 265A-3. Unl es s otherwise specif i e d  dark gray mat will 
be furnishe d .  No bac k cover i s  required. 

Approximat e ly 10 lbs . 

Designe d  t o  moun t in a standard re lay rack o r  e quipmen t 
c ab inet . ?vbunting screws are furni shed . 

PRE PARED BY BELL TELEPHONE LABORATORIES INC. P R I N T CD IN U.S.A. 
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GENERAL 

POWER 
SUPPLY 

FINISH 

WEIGHT 

Wesiem Electric 
SPEECH I NPUT EQU I PMENT 

RELAY 
PANEL  
266A 

Desi gne d primarily f or use in ?OlA Spee ch Input Bay 
whi ch i s  the ma j or e q uipment asse mbl y  for a si ngle 
channel studio spe e ch i nput e q ui pment . Relay panel 
c on ta. in s  the re lays an d sub s t itute resi stan ce loa d s  
an d c l i c k-suppre ss ing c ond e nsers4"B.nd re si s tan ce s for 
use wi t h  a 26 7 Type Control Panel and a 2? 0A or 2?1A 
Output Swi t ching Panel if one i s  use d . In combi n
at ion wi th the c ontrol pan e l  the re lay panel furni shes 
faci litie s for the swit c hing opera t i ons inc ident t o  
the operation of a s ingle channel s tud io spee c h  input 
sys temo 

Conta in s  5 relays t w o  of whi ch are a s s ocia ted wi th the 
studio channel moni toring amplifie r output c i r cui� for 
the op erat ion of s t udio and booth loud speake rs and 
warni n g  light s and t elepho n e  buzzers . The remai ning 
3 relays a �e the output re lay, the output locking re
lay and the rele ase relay whi ch are employed for c on
trol of the single channel amplifi e r  output c i r c ui t .  

Appa;ratu s uni ts are mounted on a rubbe r-floated alum
inum f i ni she d mounting plate ; hen c e  the t ran sni ss i on 
of Vi brati on s re sult i n g  from the operat ion of the re
lays i s  minimi zed and the relay pan e l  may be mounted 
in the same cabinet or relay ra c k  wi th high gain am
pli fi e rs . 

No b a c k  cover i s  furn i she d .  

Re q ui re s  12 vol ts DC s upp l y  f o r  th e op erat ion o f  the 
re lays an d the indicat in g  lamp s on the associa ted c a:i.
trol and sw it ching pane ls prev iously menti oned. 

Dark gray on ma t designated by numbe r  15 after the ood e  
numrer , 266A-15 Relay Pane l .  Ma y  be o btai ned w i t h  a 
blac k. fini she d mat , 266A-3 Relay Pa m l. Unless other
wi s e  spe c if i e d  dark gray mat will be furnished o 

Approximate ly 10 lb s o  

MOUNTING Arran ged t o  mount i n  a s tandard r e la. y  re.ck or an e quip �  
ment c abi n et� Mounti ng s c re ws are f urn i shed . 

PACMRCD BY 8CLL TELEPHONE LA80RATORIE$ INC. P R I N T CD IN U.S.A. 
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CON T RO L  PA N E L  
267 T Y P E  

1 1 "  3 -4 r 
Intended for use with the ?OlA Speech Input Bay as the oper
ating and control uni t for one studio amplifier channel � 
Conta ins keys and mixing potent iome ters for four o r  five 
microphone ( dynami c ) or 30-ohm input circui ts , line and mon
i toring amplifier ga in con trol pot e nt i ome ters, and keys and 
signals for control of the line and the noni tori ng amplifier 
outputs and control of st ud io warning lights and buzzers if 
tbe se are use d .  

No back cover i s  furni she d . 

12-v olt DC power supply i s  re qui red for the op erat ion of the 
relays in the assoc ia ted 266A Relay Panel and the signa l lamp 
of the cont r ol panel . 

Approxima..te ly 15 lbs .  

26?A C ontrol Pane l  utilizes a photo-e tched chra:nium fin
i she d mat and i s  des igned for use in lOA Cabinet  in the 
c ontrol booth associa ted directly with the stud io or with 
two a d  joining studi o s .  
2 6 ?B Cont rol Panel  i s  intend ed for mounting i n  a standard 
relay rac k  or eq_uipment cab inet such as ?OlA Sp � ch Input 
Bay . It i s  available with ei ther a dark gray or black 
f ini shed mat .  The finish i s  de s ignated by a dash number 
after the code numbe r ; for exa mple 2 6?B- 1 5  Control Panel 
includes a dark gray mat , 26?B-3 Control Pane l incl ude s 
a black fini shed mat . Unless otherw ise spe c ified dark 
gray mat { 2 6?B-15 Cont rol Panel) will be furni�hed .  
Moilllti n g  screws a re furnished. 

The £ 6 ?  Type Control Panel operates in conjunc tion w i th 
a 266A Relay Panel of a ? OlA Speech Input Bay for ei ther 
a 4 microphone chann e l  mixing c i rcuit input with re
hears al-break or a straight 5 m i c rophone channel input 
a s  required . The rehear sal-break feature contro lled by 
key 5 ,  enables the operator to c on verse over the amp l i 
fier system and s tudio loud sp eaker w i th the s t udio 
ar t i s t s  and per sonnel during the course of stud i o  re
hearsal s or audi t ions ,  or to de liver program announc e
men t s  and intr OO.uc t i ons during an ac tual broadc ast . 

PRE PARED BY BELL TELEPHONE LABORATOR IES INC. P R I NT ED I N  U. S. A. 
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ORD E R  WIRE 
PAN E L  
2 68 A  

CORD � NOTE : 
APPARATUS BLANKS LOCATED IN POSIT IONS 19, 21, 23. 
R I N G IN G  KEY LOCAT ED I N  POSITION 20. 
LINE LAMP LOCATED IN POSITION 2 2 .  
BUZZER CUT - O F F  K E Y  LOCATED IN POSITION 2 4 .  

GENERAL De si gned primar ily for use in Speech Input Equipment s to pro
vide terminating and si gnall ing f ac ilit ie s fo r te lephon e ordex 
wi re circ ui ts betwe e n  the operat in g po ints in rad io broad
casting system.s o Int ended for use \Vi th a 260A Telephone Panel 
and 206A Hand Telephone Se t ,  or a s imilar te lephone se t.  12 
vol t s  grolUlded DC supply for the si gna 1 lamp and the buzzer 
and 20 cycle ri nging vo l tage are re quired . The telephone set 
an d the supply vol tage s are not fu:rn i shed with the nanel and 
must be provi ded separate lxo 

DESCRIPTION Cons i st s  of an assembly o f  1 2  combined line dr op and j ack  
lllli ts  f o r  the incoming t e lephone c ircui ts and mount ings for 
the l ine lamp ,  buz zer, ringing key and the jacks associated 
with the t e lephone lines and the local talking and signalli.!1..g 
c i rcui t .  

FINISH 

WE IGHT 
MOUNTING 

RECOMMENDED 
ACCES SORY 
EQ,UIPM.ENT 

S� are jack s and mount ing posi tion s  are p rov ided for addi tiomJ. 
lines i f  requi red . 
An 18" bla ck cord ( P2T cord ) equi�iped with a 241B ( double)  
plug at one end and a 221 ( s ingle } plug at the opposite  end , 
is  furni shed for answering and c alling. Answering cord 
d ouble plug is in serted i n  j acks 13 -14 . 
A termina l  strip at the back of the panel cont ain s six ter
minal s fo r connect ion to a telephone se t ( terminal s 3 and 4 ) , 
a 12 volt grounded DC s upply,  ( t err.linals 5 and 6 ,  6 i s  
groun d) and 2 0  cycl e ringing vol tage ( terminal s 1 and 2 ) . 
Norma l operat ion i s  effected wi thout patch cords but jacks 
are provi ded so that  lines on thi s  panel and on an associated 
2?2A Program Line Pane 1 may be interchanged. 
No bac1c cover i s  furnished . 
Dark gra y on mat, de s ignated by number 15 after c ode number , 
268A-1 5 Order Wi re Pa nel . Avai lable als o  wi th black fin
i shed mat , 268A-3 . Unl es s o therw i se  specified dark gray mat 
will be furni shed . 
Approximat e ly 25 lbs . 
Arranged to  mount in standard re lay rac k or equipment cab
inet . Mount ing screws are furni shed . 

260A Telephone Panel  
2 06A Hand Telephon e Set 
272A Program Line Panel 
Patchi ng c ords - P2AA wh i te cords each equipped with two 
241A Plugs - spe c ify cord lengths des ired.  

PR£AllREO BY BELL TELEPHONE LA80RATOAIE$ INC. P RINT ED IN U.S.A. 
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Wesrem Electric 
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' 2  

AT TENUATOR 
PANEL 
269A 

Designed for use rri th Sp eech Input Equipment assembl i es to 
provide a maximum of 70 db atte nuat ion in three ke y-con
trolled step s of 10 db, 20 db, and 40 db , in each of 2-500 
ohm program circui ts for rad io broadcasting. Contains a 
transducer network in each circ ui t  for c onn ec t ion between 
low wind ings of program circ ui t  re peat ing coil s ( No .  ll9B 
Repeating Coil s) an d mixing potentiome ters . The loss intro
duced by eac h transducer is 7 db. 

Consi st s  of a metal pane l which mounts six l ever type keys 
for the attenuating network s  a ssocia ted w1 th eac h  pro gram 
circui t ,  ne twork resi stance s ,  and tw:> terminal strip s for 
external c onneo t ionso In normal or center posi tion s keys 
c onnect circui ts through the panel without attenuat ion .  
Down positions of keys c onnect the balan ced "H" typ e re
sistance networks in respe ct ive cir c ui ts .  

No bac k  cover i s  furnishe d .  

In the following typi ca l di agram of c onn ec t ion s nu:nbers 
refer t o  terminal s on TSl and TS2. 

1 19 8 
ENERGY LEVELS REP. COILS 
INCOMING NOT TO (NOT TRANSDUCER EXCEED +16 db. r - - - - -,  FURNISHED) NETWORKS 
__ : 1 I I 3:J t:5 �w: � oR8s 

2. I ATTENUATING I 4 500·37 6 
- 500 oHMs 1 NETWORKS r 5000HMs - · 

_ 9 I I I I= I I 13 � ••• t 15 30 
----o 10 L - - - - r---i1i<;2;<>--""'l.._ _ _J----<->;1�4----'----0"' us OHMS 

Dark gray on mat ,  designated by number 15 afte r  code number, 
269A-15 Attenuator Pane l.  Available also with bla ck f in
i shed mat , 269A-3 . Unless _ otherwise specified dark gray 
mat will be furnishe d. 

Approximately 6 lbs .  

Designed to mount in st andard relay ra c k  or equipment c ab
ine t .  Mount ing screws are furni shed • . 

PR£�£0 BY BELL TELEPHONE LMOAATORIU 1tC. P R IN T E:D IN U.S. A. 
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OUTPUT SWITCHING PAN E L  
271A 

(SHEET I OF 2 SH E E TS) 

Intended tor use with :multi -ohann e l  and key stat i on st udio spee c h  input systems as a sel ect ive swit c hin g  unit in 
which any tour o r  six amplif i e r  channel outputs may be connec ted t o  four outgoing o i r c ui  ts. Dupli cate selector 
keys are provided t o  allow a ·pre -assi gnment or s t ui io ampli:f' i e r  channe l s  for the ne xt s che d ul ed  pro gram. The 
tour output circ ui ts or th i s  panel conta in att enuation and imp eda nce t ransla t ion ne twork s and a re in ten ded ror 
use w1 th line amp lifi e rs and a s s oc ia ted pote nt i om eters. 
A monitor sw itch i s  provided to transfer a moni toring amplifie r and , or , a volume indi c ator to a ny  one of th e 
four out g oin g circ ui ts .  

DESCR JPTION C ons i s t s  o r  a meta l panel which mount s eight 6 po si t i on mechani cally interlocke d s el ector swi tc � s ,  a master 
switch an d the monitor sw i tc h  p revi ously DEnt i oned, in additi on to 2 group s of six signal lamp s eac h, a ssociated 
wi t h  the incoming amplif i e r  channe ls an d seven terml.nal str ip s  f'or the external conne ct ions . The ci r c ui t  resi s
tances are mounted at the bac k  of the pane l. Pane l i s  e qui pp ed  with an ornamental ma. 1;  whi ch co nta ins a de s i g
na t ion plate for the tour output c i rc ui ts. The signa l  lamp s are numbered 1 t o  6 t o  des igna te th e  i n coming 
amplifier channe ls . 
No back oover i s  f urnished . 

INPUT Intended tor operat ion from 500 ohm amplifier channels through No . 119E Repeating C o ils wh i ch e ffe ct an iffipe d
ance or 30 obm.8 tor each channel entering this panel . Repe ating c o i l s  are no t provided with thi s pane l .  

OUTPUT Impe dance or each or the tour output c i rcuits is 330 ohms . output c ircu i ts contain 32 db attenuation bal�nced 
networks with straps which may be change d and the attenuation increased to 42 db each tor use wi th incoming 
em.p l1t1er channels or O db or +10 db power level , respe c t ivel y .  Output circuits des i gned to ope rate into 
No . 707A Potent iometers and No . 82A Line Amplifiers . 

P OWER ST.PPLY 12 vol ts DC s upply i s  req ui re d  for the · amplif ie r channe l- de si gnating lamp s. 

F INISH Dark gra y  on mat , de s igna te d  by numbe r 15 afte r code numbe r ,  271A-15 Outp ut Swi tching Pa m l .  Ava ilable also 
w1 th black fini she d mat, 2 7 1A-3 .  Unl ess o ttie rwise spec ified dark gray ma t  wi ll be furni sh ed .  

WEIGHT Approximat e ly 18 l bs .  

MOUNT ING 
RECOMMENDED 
AC CESSORY 
EQUIPMENT 

Designe d  to mount i n  a s tandard relay rack or an e quipment cab inet . MoWlting screws are furni sh ed . 

Input : 
6 - No . 119E Repeating Co ils tor 500 - 30 ohms imp edenc e transforCTa t i on .  ( No . 993A Mount ing Plate is designed 
to mou�t six N o .  1 1 9  Type Repeating Coils ) .  
Ou.tp u.t : 
4 - No . 707A Potenti ometers and 4 - No . 82A ( Line ) Amplifie rs .  ( No .  994A Mount ing Plates accommodates four 
No . 707A Potentiometers )  
No . 700A Volume Indi cator 
No c 82.A. ( Monitor) Amplitier 
No . 8.A. Re c t ifiers an d !-Io . 263 or 264 Typ e Voltage Regulato r P a ne l s  ( number as requi red) 

Thi s panel i s  no t p art or a stamard. e q uipment assembly, but rray be com'Jtned Wi th othe r equipment uni ts , such 
a s  those mentione d  to form a di spat ching and monit ori n g  unit which may be e xpand ed as req uired for t he parti oular 
c i rc Ui t  conditi ons - The s che!!lB. ti c c i r c Ui t  is shown on Shee t 2 

PREPMED BY BELL TELEPHONE LAeORATORI E S  INC. P R IN T ED I N  U.S. � 
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PROGRAM LI NE PANEL 
272A 

(SHE ET I OF 2 SHEETS) 

Desi.gned f or use w1 th studi o speech input systems whic h em.ploy incomin g ( tel ephone ) progral!I. circuits in addi t1on 
to local mi crophon es .  Thi s panel acc ommodates twelve program circui ts f'rom outsi de so urces and provides means 
tor sele cting any one program ei rc u1  t ror assi gnment to ei tber or tw o local circui ts wh ich comiect ultimately to 
one or two studio ampl11' 1er caanne ls . It two amplif ier channel s  a re  avai lable f'or simul taneous servi ·ce each 
local c ircui t at the program line panel may be ass igned to an amplif ier channel se parately ; under· these condit
ions thi s panel perm.1. ts a sele·otion at an7 two or the twelve program circui ts .  
'l'hi s pe.nel i s  part ar No . 702.A Speech Input Bay. 

'DESCRIPTION Consists or a meta l panel which mount s the keys, ja cks, signal lamps and c ircu i t  teim.1nat 1ng res i st an ce s .  Panel 
contains a m.t w1 � an ornamenta l designat ion plate f' or the circ ui t  sel e ct or keys and de signat ion stri p s  for the 
jacks . Incoming and outg oin g circ Ui. ts c amect directly to jacks and no te rilli.nal stri p s  are requl. red. 

INPUT 

OUT.PUT 

No back c over i s  tu.mi shed . 

Intended tor operat ion trom 1.Jlput ( pro gram) circui ts ot 150 ohms nomina l impedance. Provi s i ons are :made tor 
conne c t ing program e i rcui t e qllB.li zers to the incoming program c ircuits. 

'?be two outgoing circui ts of' thi s panel conta in transdu cer ne tworks wh i c h  effect an outpu t  impedance or 600 ohms 
tor each circ·ui t. The tra nsmi ssion loss trca any se lected incoming program circui t to either or th e two availabl e 
output circu1t a i s  appro:ximatel.7 ll db exclusive or the loss introduce d  by the associated pro grs11 ci rc ui t  equal
izer it' one i s  used . A 600 abm artif i cial 11ne 1f1 th an attenuati on ot 10 db i s  pmvided tor t'urthe r attenua t in g  
t be  program ener·g 01' e ithe r output c i r c u1  t should thi s be reqUi. red. The t erminal s ot thi s pad are c onne cted to 
jacks which app ear at the t rClll t ot the pane l. 

POWER SLH'Lt 12 TOl ts 00 supply i s  requi re4 tor th e two signa l  lamp s  a ssociated wi th the output o i rcui ts. 
FINISH Dark gra y  on B!lt desi gnated b,- number 15 af'wr code number, 272A-15 Program Line Paml . Avai lable also with black 

:t'1n1 Sbe d  mat, 272.A.-3 . Unless o 12le rw1 se spec if ie d  dark gray ma t  will 'be f'urni sh sl . 

WEIGHT 

llOUN'I'mG 
Appro:x:i.mate l7 12 lb s .  

Des igne d  to mount i n  a standard rela7 rack or a n  equipment cabin et. Mounting s crews are f urmshed. . 

Ho .  269A Attenua to r  Paml 
23.A. Equalizers - number as requi red . 
one ,  or two stud io amplifier channel 
control Pe.Del .  

No . 993B M:>unting Pla te mounts 8 - 23A EqtE.l i ze rs on 1-3/4" center s .  
standard assemblies No. 70ll Spee ch Input Ba ys  each w1 th a No. 2 5? Type 

Shee t 2 s mws the schematic circuit and indi cates the manner in whi ch the program line pane l operates in 
e cm. junc tion 1f1 th other :parts or a st ud io system. 

PREPMED BY SELL TEL£PHONE LABORATORIES INC. PRINTCD !N US. A 
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GENERAL Intended primar ily for two or more channel �pe e ch Input 
Equipment assembli es to provide f or a s signment of any one 
stud io channel , or a c ombinat ion o f  two or three studio 
channels, to  any one of three outgoin g circui ts. Resistance 
netw orks are provi ded for main ta ining c ons tant impe dance 
relati ons in the ci rcui ts regardle ss of the switching c an
b ina tions employed o  The attenua t ion introduced by the 
c oupl ing networks i s  10 db o 

DESCR IPT ION Cons i st s  of a metal panel upon which the keys , lamp s, res is
tan ce s  and terminal strip s are mounted . Pane 1 is equipped 
with a mat whi ch conta ins a designat ion pla te for s ix keys . 
Three indicat ing s i gnals  or lamp s i n tend ed for use i n  the 
relay c ircui ts of the associated studio channels are located 
above the eon trol keys. 

INPUT 

OUI1PUT 

POWER 
SUPPLY 

FINISH 

w-.t:I GHT 

MOIB'iT ING 

RECOMMENDED 
ACCESSORY 
EQ,UIPMENT 

No back cover i s  furn i shed . 

Input impedance i s  500 ohms for each of thre e available 
circui ts o Input ter��nal s are l?-18 ,  19-20 , and 21-22 . 
Assoc iated line keys are i n  mount ing pos i ti on s  2 ,  4 and 6 ,  
re spectively, from left to right viewed from the fron t. 

Three output ci rcuit s of 500 obms each. Output terminal s 
are 23-24, 25-26 , and 2?-28 for the output circui ts as so
ciated with ind i cated pos itions 3 ,  2 and 1 ,  re s r,e ctive ly, 
of the keys . 
The three " ON-OFF!' keys in pos ition s  1 ,  3 and 5 ,  and the 
associated lamp s, are in tended to cont rol by mean s o:f re
lays the output circuit s  o-t' three associa ted stud io chan
nels .  The re lays are not part of the 2?0A0utput Swit c hing 
Pane l .  
12 vol ts bat tery supply i s  re qui red for the op erat ion of the 
re lay control circ ui t, if thi s i s  employe d for remote c on
trol of the stud io output channels • . 
Dark gra y on mat , de s i gnated by number 15 after cod e  number, 
2?0A-15 . Avai lable al s o  with black fini shed mat , 2?0A-3 . 
Unless otherwise speci fi ed dark gray ma t  wi ll be furnished . 

Approximate ly ? -1/2 lbs .  

De signed to mount in a standard re lay rack or equipmen t  
cabine t c  Mowiting scre�s are furni she d. 

1 - 266A Relay Pane l  ) for each s tudio amplif ier 
1 - 2 6? Typ e Control Panel ) channe l. 

PAEAMED BY BELL TELEPHOfo\IE LA80AATORIE$ INC. P R I N T CO IN U.$.A. 



West-em Electric 
SPE ECH I NPUT EQUIPMENT Fl911� 

1a ! 
4 

FOR D. C. 

* 

(METER) 
PANEL 
514C 

GENERAL Designed pr imari ly for u se in the l219A Panel which i s  a part 
of the 9A Speech Input Equipment . Provi des facilities for 
measuring transmi tter currents when carbon t ransmi tters are 
used and filament current s when condens er transmit ters are 
used, also plate currents  of the amplifiers • 

. RANGE 3 Weston ( flush type ) meter� . 

l - MilliB.!IlIDeter 0-100 mils DC 
1 - Mill iammeter 0-10 mils DC 
1 - DC .Ammeter 0-1 ampere 

v FINISH Black japan . 
c:o ,,, � � WEIGHT 
CJ) I 
v - e> MOUNTING 

I II.I W ..J ::> ... U) .,, < W � Q 
REMARKS 

Approximately 8 lbs .  

Arranged to mount on standard rel-ay rack or equipment c abinet . 
Mounting screws and washers are furnished . Back cover remov
able for inspect i on .  

0-1 amp . ammeter i s  terminated in cord and #109 Plug for the 
types of· jacks used in the vacuum tube filament circui ts of 
Western Elec tric Equipment . 

Mill iammeters are terminated in cord and #221 Plug which fits 
only plate circuit and carbon t ransmit ter  current jacks or 
Western Electric Equipment . Meters may be safely used in 
circui ts where the po tential to grou..�d is less than 1000 volts .  

See also 514B Panel which consists o f  surface typ e me ters but 
is otherwise identical to the 514C Panel .  

100 scale mil lianme ter i s  normally a ssociated wi th the c ord 
and p lug. Fo r low readings a pus h-butt on swit ch 1 s provided 
to  connect 0-10 mil meter in place of the 0-100 mil meter . 

PREPARED BY BELL TELEPHONE LABORATORIES INC. P R I N T E:O IN u.s.A 
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Wesf'�m Electric 
SPEECH I NPUT EQU I PMENT 

GAIN CONTROL 
POTENTIOMETER 

707A 

Int ended primar ily a s  a ga in control pot e nt i ometer for use 
wi th Spe e c h  Input Equipment s wh i c h  e mploy 81A and 82A 
.Amplif ie rs. 
Cons i st s  o f  an unsymme tr i c a l  " T" re sista nce netwo rk wi t h  
the var i able resi st a nc e  arms so de s igne d that the input 
and th e out p ut impe dan ce s are con stant for all sett i ngs 
of the pote nt iometer. 
Poten t i ometer a s se mbly incl ude s  knob an d p o inter but doe s 
not incl ude nameplate . 
Operat e s  f r om  330 ohms. Input t erminal s are 1 and 3 .  
Input impedance of pote nt i ometer i s  5 00  ob.ms ,  
Output imp ed ance i s  c cn st ant , 2 0 0  ohm s. 
are 1 and 2 .  

Output t e rminal s 

0 ;: ATTENUATION t:: I O> at 
Provid e s  36 db at tenuat ion in 18 s teps 
Potent i ometer has an " OFF" pos i t i on. 
Minimum a t t e nuat ion i s  approximat e ly 3 

of 2 db e a c h. 

0> I 
� -

• ... w � = � W - 0 

db . 

�ii!��i�r&rIC Fre quency re spon se of c i rcui t in whi c h  the p o te nt iometer 
i s  used is n o t  changed by the pre sence of the p o tent i o
me t e r .  

DIAGRAM OF 
CONN�T ION S  The followi n g  

potent i ometer 
81A 

AMPLIF'IER 

typi cal di agram tllustrates the use of the 
707A 82A POTENTIOMETER AMPLIF'IE.R o�����I I tb-2 r � ���s I I_____.� ��s 

MOUNT ING 

NAMEPLATE 

De s i gne d t o  moun t  on 9 94A Mount in g  Pla t e s  whic h  provi d e s  
spa c e  f or four p ote nt iometer s and als o  namep la t e s  f o r  
potent i ometer p ointer s .  Three . 138" -32 x 3/8" ma chin e 
s c rews are req u1 red for mount ing - these are not furn
ishe d  with the pot e nt i ometer and mu st be prov ided sep
arate ly. 
Bla c k  jap a n  nameplate wi t h  phot o-e t che d chromium f in
i shed f i gures an d ni ckel dippe d mount ing s c rews , p er  
ES0-603999 i s  ava i l able upon order .  

#"24 DRILL . 152" 
& C . S. 

,..-
----�-�'---F'

-.,
OR .1 38" F'.H.M.S. 

3- HOLE.S 
,, i HOLE 

PRE�ED BY BELL TELEPHONE LA80AATORIE$ INC. P R I N T CD IN U.S.A. 



GENERAL 

INPUT 

OUI'PUT 

ATTENUATION 

WesJ-ern Electric 
SPE ECH I NPUT EQUI PMENT 

( M I X I NG) 
POTENT IOM E T E R  

7 0 9  A 

Low noi se l eve l po te nt i ometer des igned for use in dynami c 
or other low leve l mi cr ophone c ircui ts wi thout premixing 
amplif iers . 

Operate s from 30 ohm s. Input terminal s numbers 1 and 3 o  

Op erate s into 50 ohm s. Output t erminals nwnbers 1 and 4 .  
Four ?09A Potent i ometer s may be u sed with the i r  outputs 
c aine cted i n  seri e s  t o  provi de a 2 00  ohm cir cuit o 

Cont inuously vari able for a maximwn range of 40 db . 
Mi nimum attenuat ion 13 db. 
Att e nuat ion per di vi si on 2 .25 db. 

FREQUENCY Frequency re sponse o f  c irc ui t  not changed by p re sence of 
CHARACTER ISTIC pote nti ometer i n  circui t f or any se t ti ng of potent ianeter. 

I W W ..J :> t- MOUNT ING .,, .,, c W � Q 
De s i gne d  to mount on 884F and 884AH Mount :in g  Plate • 
( Ei ther of these plate s wi ll mount 4 - ?09A Potenti o
meters ) .  Mo wit s  on 2-1/2" minimum ce nters . Mount in g 
screws furnishe d .  Sket c h  give s  drilling informat i on 
f or mounting. 2 - .164"-32x5/16 F.H.B.M. Screws are supplied 

F INISH 

REMARKS 

for mount ing. -

. 164" -32 Tap 

1 '
' 

15 
Black Japan wi th chromium figures on front e sc utcheon. 

May be u sed as a repl ac ement for the ? OOC or ?OOD 
Potent i ometer . 

PRtF'AAEO BY B E L L  TELEPHONE L A80RATORIE!> INC. P R I N T C:O IN U. S.A.  



GENERAL 

INPUT 

OUTPUT 

VACUUM TUBES 

CONTROL 

FUSES 

Wesiern Electric 
SPE ECH I NPUT EQUI PMENT 

RECTIF I ER 
4 A  

Full wave me rc ury v apor re c t i fi er for us e as a plate power 
supply in con jun c t i on with the ?O ?A , ? C13A '- 709A, 710A and 
?llA Filt e r s ,  for Program .Ampl if i ers and Volume Ind icators 
in Spe e ch Input ·Equipment . 

F i l te rs must be used wi th th i s  rec t if i e r .  

525 Wat t s  maximum a t  105 - 1 2 5  vo lt s 50 - 6 0  c . p . s .  for 
full power output . 

1 ampere maximum at 380 volt s DC . 

Two 249A ( must be ordered sepa ra tely) . 

F ilamen t rheo st a t  wi th asso ciated vo ltmeter ror control 
of rec tif i er tube f i lament voltage s .  Rheo s ta t , voltmeter 
and annneter for control of output . Tapped plate t rans
f ormer fo r 105-110-115-120-125 vol t s  input . On-off switch. 
T ime delay relay controlling plat e c i rcui t .  Pilot l i gh t  
conn e c ted acro s s  AC input . 

Plug fu se ( C lears it e - 10 .Amps . )  in un gro unded si d.e of AC 
s upply circu i t . 

SAFEI'Y SWITCH Opens AC s upply circuit when do or i s  opene d .  

FINISH 

WEIGHT 

MOUNTING 

Black japan . 

Appro xi ma tely 12 5 lb s .  

Arran ged t o  mount o n  standard relay rack o r  e qui pment 
c ab ine t .  Moun ting screws a nd  washe rs are furn i shed . 
Two knockout s are provided at t he top o f  the right s ide , 
viewe d  from the rear , to ac c ommodate 1/2" c ondu i t  or 
porcela in bushings f or input and output w ir ing . 

PREPAR E D  BY BELL TELEPHONE LABORATOR IES INC. P R IN T E:O IN U.S.A. 



GENERAL 

INPUT 

OUTPUT 

VACUUM TUBE 
CONTROL 

FUSES 

FINISH 

WEIGHT 
MOUNTING 

REMARKS 
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Wt!S�t!rn Electric 
SPE ECH I NPUT EQU I PMENT 

19" 
I"  18 4 

[[] 
--.. I 

---.--f -
4" 7" < 

-�+------'"'- i 
A.C. OPERATED 

SEE REUARKS 

RECTIFIER 
8A 

11f1 

Full wave vacuum tube rectifier, designed primari ly to supply 
plate power t o  line and monit oring amplifiers and volume in
dicat ors in Speech Input Equipment s  for radio broadcasting. 
Terminals are provided to supply the line voltage , through 
the rectifier switch, to a filament supply panel such as the 
263A or 263B Voltage Regulator Panel.  A time delay re lay de
lays ( 45 seconds ) the application of AC power t o  the recti
fier until the cathode s of the amplifier tubes have attained 
normal operating temperatures .  
Terminals 9 and 10 . Operates from 105-125 volt 50 or 60 
cycle AC . Power consumpt ion ts approxima-cely 80 watts for 
full power output . 
116 milliamperes maximum at 375 volts DC .  Output consists of 
three circuits, ·two of whi ch include filters . Maximum safe 
c urrent throug!l each filtered output c i rcuit i s  55 mi lli
ampere s .  
One 274A. Vacuum tube must be ordered s eparately. 
" ON -OFF" power sWitoh. Power transformer has tapped primary 
for voltages from 105 to 125 volts .  
Plug fuse - Clearsite 6 ampere , i f  rectifier is  used with 
263A or 263B Voltage Regulator Panel .  Clearsite 3 ampere 
fuse , if rectifier i s  used independently. 
Dark gray mat and aluminum fini shed back c over, designated by 
number 15 after code number, 8A-15 Rec tifier. Available also 
in black f ini sh ,  8A-3 Rec t ifier. Unless otherwi se specified 
dark �ray mat and aluminum finished back cover will be fur
ni she • 

Approximately 30 pounds. 
Arranged to mount in relay rack or e quipment cabinet with 
back door equipped with safety switch. Mounting screws are 
furni shed .  Back cover,  held in place by screws , may be re
moved for inspe ction. 
2 ?4A Vacuum Tube filament operates on a voltage basi s ;  there
fore primary winding of power transformer i s  tapped for 
supply voltages from 105 to 125 volts .  8A Rectifier wi ll be 
furnished with terminal s 1 and 3 of transformer connected for 
operation with line voltages between 112 and 118 volts. 
Depressed panel construction, terminal blocks and panel wir
ing locat9d in depre ssed se ction of pane l behind the mat . 
Recommended for supplying plate power to a total of two 82A 
Amplifiers , one 700A Volume Indicator , and ,  with an external 
?16A Filter, one 81A Amplifier. 

PRE PARED 8 Y  B E L L  TELEPHONE LABORATORIE!> INC. P R I N T CO IN U.S.A. 



I S S U E  I 
Wesf'er11 Electric 

SPE ECH I NPUT EQU I PMENT 

3" '!.!• � I.- i6 D I A. 

84 
1" 
16 

TER MINAL STRIP 
700 A 

GENERAL Improved type of terminal strip inte nded primarily for Speech 
Input Equipment panel s and as sembli es o  

Contains a singl e row of 8-double end terminal s which are 
staggered from each other on 5/32" centers and moulded in a 
black phenol pla st ic back . Bottom of  phenol plastic mould 
c ontains a .138" -32 tapped bushing for fastenin g to a panel 
by means of a . 138"-32 brass machine s crew , and a phenol 
pla stic pro jec t ion wh ich i s  intended to fit into a hol e on 
the mounting panel t o  p revent turnin g of th e terminal strip 
after it h as been fastened to the panel. 

MOUNTING 992A Mounti ng plate provides for · mounti ng 10 - 700A Te nninal 
Strips on 1-17732" centers. 

Following ske tch gi ve s  drilling inf ormat ion for mounting ?OOA 
Tenninal Strips . 

7 " 7 " 

16 T6 
1 7.. 

1 7 " 

I 32 __ ,__ I 32 

PREPARED BY BELL TELEPHONE LABORATORIE!> INC. 
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GENERAL 

INPUT 

FREQ,UENCY 
RESPONSE 

wesi�r11 Electric 
SPE ECH I NPUT EQUI PMENT 

VOLUME 
INDICATOR 

700A 

1· 1 9  . -·1 r-1�1 1a.!.. 4 I 
+ 5tl.. � 

I 
- I 2.!.. � ®. [BJ [QJ [ ,_I_ I 4 f -I I f -

FILAMENT A.C. OR D.C. OPERATED 
SEE REMARKS 

One st age , transformer-coupled, amplifier and copper oxide 
re ctifier and me ter . De signed primarily for use in alter
nating c urrent operated Speech Input Equipments for rad io 
broadcast ing . Self-calibrat e d  from 10 volt AC filament 
supply source .  

Operate s  across a c ircuit having 500 ohm impedance in each 
direction from the bridging point . Terminal s 1 and 2 .  
Bridging loss i s  approximately 0 . 3  db . 

Uniform within approximately l db from 35 to 10 , 000 cycle s 
per second. 

VACUUM TUBE One 262A. Vacuum tube must be ordered separately. 

0 . 32 ampere at 10 ± 0 . 3  volts AC . Terminals 9 and 10 , or 
13 and 12 which are multi ple s of 9 and 10 , re spe ct ively. 
Vacuum tube fi lament operat e s  on a voltage basi s .  12 volts 
DC may be used. ( Terminal s 9 or 13 , and 11) Volume indi ca
tor is not self-calibrating from DC fi lament supply. 

PLATE SUPPLY Approximately 2 mils at 135 to 200 volt s DC , or 375 ± 25 

FUSES 
FINISH 

WEIGHT 

MOUNTING 

volts DC . For 135-200 volt s use terminals 3 and 4. For 
375 volt s ,  terminals 3 and 5 .  Terminal 3 i s  + .  

None. 

Dark gray on mat , aluminum finish on back cover, de s i gnated 
by number 15 aft e r  code number, 700A-15 Volume Indi cator. 
Available also with black f ini sh on mat and back cover ,  
70.0A-3 Volume Ind i c ator. Unle ss otherwi se specified ·dark 
fZ.raY mat and aluminum fini shed back cover will be furnishe d. 

Approximate ly 25 pound s .  

Arranged t o  mount i n  a standard relay rack although de signec 
for equipmen·t cabinet with rear door e quipped w1 th safety 
swi t ch .  Mounting screws are furnished. Back cover i s  re
movable for inspectiono 
Int ended for use in coded as semblie s of Spee ch Input Equip
ment . \Tnen used otherwi se a constant 10 volt AC f i lament 
supply should be provided. The 263A Voltage Regulator Pane 
operating from 100-125 volt 60 cycle AC , i s  reconnnended for 
the filament supply. If f requency of AC supply i s  50 cycles 
263B Voltage Regulator Panel should be use d .  
Depre ssed panel construction ,  terminal blocks and panel 
wiring located in depre ssed section of panel behind the 
mat. 
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