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READ THESE REQUIREMENTS

before choosing Speech Input Equipment for your station.

1. FREQUENCY CHARACTERISTICS
The frequency characteristic of a speech input system should
be such that the output is a faithful electrical copy of the sound
input. This requires that the frequency response of the succes-
sive stages of amplification be uniform over the entire audible
frequency range.
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PROGRAM ENERGY RANGE

There 1s wide difference between the quantities of program
energy produced by the softest and the loudest passages in the
same program. It is desirable, therefore, that the entire ampli-
fier system be capable of accommodating a wide range of sound
levels without distortion or the introduction of spurious har-
monics.

3. CIRCUIT FLEXIBILITY AND CONTROIL.

Modern program broadcasting demands flexibility in control
facilities. It must be possible not only to handle programs with
facility during normal operation but also to switch with absolute
precision in emergencies.

4. POWER SUPPLY
Speech input equipment should be operated entirely from the
commercial AC power mains to eliminate the time and expense
of battery maintenance and increase the over-all dependability
of the equipment.

APPEARANCE

Broadcasting stations are showrooms—they help to convince
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customers of a station’s ability to handle programs satisfactorily.
Equipment should be substantial, up to date and attractive in
appearance. It must create the impression of efficiency and
dependability.

6. ECONOMY
To save time and expense, assembling, wiring and testing
should be done at the factory before shipment. The equipment
should occupy little space and require minimum of maintenance
and supervision during operation.

Western Electric 15A Speech Input Equipment meets these require-
ments and provides many other advantages.



Westernn Electric
Station Speech Input
Equipment
No. 15A

A development of Bell Telephone Laboratories, the
research laboratories of the American Telephone and
Telegraph Company and the Western Electriec Company

HE Western Electric 15A Speech Input Equipment is a self-
contained unit for use with a radio transmitter situated at a
distance from the studios.

The equipment consists principally of the 700A Speech Input
Bay, see frontispiece, which 1s an assembly of the amplifiers, volume indi-
cator, potentiometers, meter panels, jacks and other circuit accessories for
one amplifier channel. This apparatus 1s assembled on a series of panels,
mounted in a steel cabinet, completely wired and tested before leaving the
factory. A block schematic of the equipment is shown on page g.

The 15A Speech Input Equipment is designed to accommodate four
incoming program circuits and two telephone order wire circuits. Due to
the quietness of the program channel, noise 1s below the threshold of audi-
bility when the gain is adjusted for normal operation.

Unequal transmission losses which may be encountered in a non-loaded
cable program circuit are compensated for by a line equalizer. This equal-
izer will compensate for a much wider band of frequencies than has been
utilized heretofore in program transmission circuits. The equalizer is
associated normally with program circuit No. 1 but it may be connected
to any of the other incoming circuits by the use of patching cords. Space
and wiring are provided for the addition of a second equalizer.

Terminals for two outgoing circuits are furnished; one for the regular
transmitter and the other for a standby radio transmitter.

A number of spare jacks and circuit terminations permit additions to
or modification of the input and output circuits should these become

necessary.



STATION SPEECH INPUT EQUIPMENT, NO. 15A

Complete switching facilities are provided by four three-position lever-
type keys. These control the program circuits, announcing microphone,
monitoring circuit and output lines to the radio transmitters.

Program energy levels throughout the system are controlled by means
of a master gain control potentiometer associated with the line amplifier.
A second gain control potentiometer 1s associated with the monitoring
amplifier. A potentiometer also is provided for the radio transmitter
monitor circuit to adjust the level from the radio transmitter monitor
output so that a direct comparison of the input and the output of the
transmitter can be obtained readily. The entire equipment is controlled
manually by means of these three potentiometers, the four switching keys
and the master power switch of the rectifier.

Jacks at the necessary locations permit access to any part of the circuit.
Patching cords and plugs are not required in the normal operation of the
equipment, as the circuits are continuous through the jack contacts.

The high level line amplifier and the associated master gain control
potentiometer are identical electrically to the monitoring amplifier and its
gain control potentiometer and may be interchanged by means of patching
cords in emergencies. The use of separate amplifiers for the monitoring
circuit and for the radio transmitter circuit completely isolates the monitor-
ing system from the transmitter feed. This eliminates danger of short
circuits or grounds in the monitoring system causing similar trouble on the
transmitter line. It also prevents noise from being introduced in the
transmitter circuits due to switching or other disturbances in the monitor-

Ing system.

Space is available for the addition of a low level amplifier and its asso-
ciated filter when there is a studio at the radio station or when electrical

transcriptions are to be used.

The 15A Speech Input Equipment 1s a distinct improvement in appear-
ance over equipment used 1n the past. The cabinet is finished in dark gray
with satin-finished chromium plated trim and baseboard. Dark gray mats
are used as front covers. Mounting screws and holes are completely
eliminated from the face of the equipment by fastening the mats to the
apparatus panels from the rear.

The terminal strips and internal wiring for each panel are in the depressed
part of the panel and may be exposed easily by removing the mat. All of
the apparatus on the backs of the panels 1s completely enclosed and pro-
tected from dust and mechanical injury. The various panels are mounted
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in the cabinet in a manner which provides maximum convenience of opera-
tion. At the rear of the cabinet is a steel door with a locking device and a
safety switch. The apparatus on the backs of the panels i1s accessible
through the rear of the cabinet. When the door is opened the safety
switch automatically shuts off the main power supply and so protects the
operator from contact with high voltage.

The power supply system consists of a rectifier with self-contained filters
and a voltage regulating transformer which operates from the commercial
105-125 volt, 6o cycle AC power supply. If desired, the equipment may be
arranged to operate from a 5o cycle line. The power system functions
automatically to maintain the proper voltages for the vacuum tube fila-
ments. It is designed for the constant loads required by the two high
level amplifiers and the volume indicator and may be used also with a
filter to furnish power to the low level amplifier, when the latter is added
to the equipment.

The power drawn from the supply line by the 700A Speech Input Bay
is indicated by the following typical values: —

Line Voltage Watts Volt Amperes

10§ 160 270
1135 168 345
125 176 447

In addition to the units comprising the 700A Speech Input Bay, the
equipment includes the following:

Moving coil microphone for emergency station announcements.

Table mounting, cord and outlet for use with the microphone.

Monitoring loud speaker.

Vacuum tube and fuse for the plate supply rectifier.

41 volt battery for the telephone panel.

Patching cords equipped with plugs for special switching and for test-

ing purposes.
Vacuum tubes for the amplifiers and volume indicator.

DESCRIPTION OF APPARATUS UNITS

2624 Meter Panel

The 262A Meter Panel contains a milliammeter for measuring the plate
currents of the vacuum tubes in the 82A and 81A Amplifiers. Push button
keys are provided on the amplifiers for the purpose of making these mea-

surements.

(8] Western Efectric
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824 Amplifier

8§24 Amplifier (High Level)

The 82A Amplifier 1s a two-stage, fixed gain, transformer-coupled ampli-
fier capable of producing an output energy level of approximately +24 db
with less than 19 total harmonic introduced by the amplifier. It is designed
to operate from the associated circuits in the 700A bay and into an imped-
ance of 500 ohms with a gain of approximately 61 db and a frequency
response characteristic which 1s uniform within approximately 1 db from
30 cycles to 10,000 cycles per second. The output transformer is tapped
so that an output impedance of 250 ohms may be obtained when desired.

2594 Switching Panel

On this panel are the four three-position, lever-type keys which are
used 1n switching the program circuits, announcing transmitter, monitoring
circuit and the output lines to the radio transmitter. The panel also con-
tains the compensating and artificial line resistances used in the equipment
as well as the three repeating coils which are parts of the complete system.

7004 Volume [ndicator

The 700A Volume Indicator 1s a single stage, voltage amplifier and
copper oxide rectifier unit which, with its calibrated meter, is capable of
registering energy levels from —18 to +42 db in 2 db steps with mid-scale
indication. Including the meter scale calibration, the extreme range of
energy levels measurable with this equipment 1s from —25 db to +45 db.

Western Electric e}
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824 Amplifier with mat removed

The meter has a large and easily readable scale. It i1s of the highly
damped type so designed that in following the envelope of the instantaneous
peaks and vallevs of sound, its indications correspond more closely to the
action of the human ear than do those of previous design. The indication
given is, therefore, a true picture of the program level as a listener would
hear it.

The meter scale is calibrated to indicate energy levels from 7 db below
to 3 db above the mid-scale reference level. In other words the scale 1s
marked from —7 db to +3 db with o (reference level) at mid-scale and with
the interval from —2 db to +2 db divided in !4 db steps. Like the 82A
Amplifier, this apparatus i1s capable of responding uniformly to all fre-

quencies within the range from 30 cycles to 10,000 cycles per second.

The inherent accuracy of indication may be checked from the 1o-volt
AC filament power supply. Two potentiometers are provided to make
adjustments if necessary. This has not been possible with volume indica-
tors in the past, but is particularly important as the full realization of the
modulation capabilities of the associated radio transmitter are dependent
largely on the accurate determination of the audio input level to the trans-
mitter.

The 700A Volume Indicator is a distinct improvement over other
devices for the same purpose because it includes a vacuum tube amplifier
between the rectifier and the program circuit. Because of this, the instru-
ment 1s capable of indicating a wider range of energy levels than other

i Western Electric
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ST

volume indicators now in use. The comparatively high impedance of the
input transformer results in a low bridging loss in the circuit being measured.
The vacuum tube amplifier also obviates the possibility of any modulation
in the program circuit due to the characteristic of the rectifier.

2004 Telephone Panel

The 260A Telephone Panel provides terminal facilities for telephone
communication between the radio transmitting station and a remote studio.
This panel may be used with a 206A Hand Telephone Set, an operator’s
telephone set, or both simultaneously, if desired. [t contains a mounting
space for a 424 volt dry battery for the transmitter current and terminals
for connecting a 12-volt external battery if it 1s desired to use this instead
of the dry battery. A hand-operated generator is used to signal the distant
station. A ringer responds to incoming signals. A ringer control key is
provided but in the 15A Speech Input Equipment the key normally 1s
strapped and the bells are in circuit at all times. If desired, the key may
be placed in service for disconnecting and reconnecting the bells by cutting
the strap.

2614 Control Panel
2794 Fack Mounting
9924 Mounting Plate

The 261A Control Panel contains the three potentiometers which are
used to control the energy levels in the several parts of the system. One is
the master gain control for the line amplifier. Another is the gain control
for the monitoring amplifier and the third is associated with the radio

V2 A Amplifier with rear cover removed

Westery Electric :
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7004 Volume Indicator

700A Volume Indicator with mat removed

7004 Volume [ndicator with rear cover removed

B Western Electric
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transmitter monitoring circuit to adjust the transmitter monitoring level
to the input level for ready comparison.

The 219A Jack Mounting occupies the space immediately above the
removable writing shelf and contains the jacks necessary for testing and
patching connections.

The 992A Mounting Plate serves as a mounting for terminal strips to
which is connected the external wiring, such as the program lines and the
monitoring loud speakers. The internal wiring of the 700A Speech Input
Bay is done at the factory.

84 Rectifier

The 8A Rectifier is a full wave rectifier which contains two filter circuits.
Plate power 1s supplied through one flter to the first 82A Amplifier and
through the other filter to the second 82A Amplifier and the 700A Volume
Indicator. In addition, terminals are provided for connection to a 716A
Filter required when an 81A Amplifier 1s added to the equipment. The
8A Rectifier unit includes a time delay relay which automatically delays
the operation of the 274A (rectifier) Vacuum Tube until the filaments of
the vacuum tubes in the amplifiers and the volume indicator have reached
their normal operating temperatures.

2634 Type Voltage Regulator

This panel contains a voltage regulating transformer for supplying
alternating current, at a constant 1o-volt potential, to the vacuum tube
filaments of the amplifiers. The 263A Voltage Regulator is standard in
the 15A Speech Input Equipment and 1s designed to operate from 105-125
volt, 60 cycle AC supply. Where 105-125 volt, 50 cycle AC supply is to
be used the 263B Voltage Regulator is required and will be substituted if
specified at the time of ordering.

Moving Coil Microphone and Accessories

A 618 Type Moving Coil Microphone is provided for emergency announc-
ing. The microphone 1s placed in circuit by operating the ““ Announce”
key which also renders the incoming program circuits and the monitoring
circuit inoperative.

The microphone 1s of the same type as that used in high quality studio
work. It has a diaphragm which carries a moving coil suspended in the
field of a permanent magnet. The rugged simplicity of its construction
insures long and satisfactory life. The diaphragm is protected by a per-

Western Elecrric
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8A Rectifier, Assembly

forated metal grid, covered with silk and held in place by a threaded ring.
The grid and the metal shell, which form the housing of the instrument,
are insulated from the moving coil and constitute a shield which may be

connected to ground.

The desk type mounting has a fixed height of approximately 12 inches.
The microphone is held in the mounting by means of an insulating collar

and a clamping ring.

The plug associated with the microphone is plugged into a microphone
outlet external to the 700A Bay but connected to it through the terminal
strip on the 992A Mounting Plate. A 5 foot 2-conductor shielded cord
(M3K) is standard equipment. It is equipped with a plug on one end for
connecting to the jack on the microphone, and a jack on the other end for
connecting to a second plug which is suitable for mounting in a single unit

switchbox.

The microphone, mounting, plugs and jacks are finished n oxidized

bronze.

Monitoring Loud Speaker

A dynamic type loud speaker is used for monitoring. As previously
noted the monitoring amplifier is capable of delivering to a matched load
(500 ohms) a +24 db level with less than 195 total harmonics introduced
by the equipment.

Western Electric
[16]
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84 RL'{‘f.fﬁt‘J‘

8A Rectifier with mat removed

Westers Electric l
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84 Rectifier with rear cover removed

Patching Cords and Plugs
Vacuum Tubes

Western Electric cords, each equipped with two plugs, are furnished as
standard equipment. These cords are available in white, red and green
colors and in 1, 2, 3, 4 and 6 foot lengths. Plugs are available in black or
red shells. Unless specified otherwise, three one foot white cords and three
two foot white cords, each equipped with two black shell plugs, will be
furnished at the time the order is placed.

One complete set of Western Electric vacuum tubes is furnished for the
amplifiers and the rectifier, together with a plug fuse for the commercial
power supply to the rectifier.

SrAd Amplifier (Low Level)

The 81A Amplifier is not furnished with the 15A Speech Input Equip-
ment but may be made a part of the equipment together with a 716A
Filter when a studio or electrical transcription equipment is maintained at
the transmitter location. The 81A Amplifier 15 a two stage resistance
coupled amplifier having a single frequency output capacity of zero level
without distortion. IFor program material a —10 db energy level may be
obtained with less than one per cent. total harmonic. It is designed to
operate from a 200 ohm input circuit with a gain of 30 db, 40 db or 5o db,
as determined by the position of the flexible connector which is soldered
to one of three resistance taps located behind the mat. The frequency
response characteristic of this amplifier is uniform within 1 db from 30
cycles to 10,000 cycles per second. Western Electric 262A Vacuum Tubes
are employed in this unit with the result that a very low noise level i1s
obtained with complete AC operation as in the case of the 82A Amplifier.

(18] Western Efectric
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SUMMARY

The Western Electric 15A Speech Input Equipment is the result of
many years of experience in providing better equipment for the radio
broadcasting industry. Among many features embodied in the new equip-
ment are:

Complete AC operation from the commercial power main.

High quality amplifiers with uniform response from 30 to 10,000
cycles per second.

Greater available undistorted signal output power.

Greater circuit flexibility and control.

Improved appearance.

Unit assembly of the major apparatus components, wired and tested
in the factory.

Required floor space only 22 inches wide by 13!< inches deep.

Moving coil microphone for emergency announcing.

Low installation, first costs and maintenance,

In addition to the increased flexibility of the circuit and its adaptability
to the various possible requirements of a station speech input equipment,
the amplifiers and other essential parts embody the latest design features
which result in extremely low noise level and the practical elimination of
distortion under the rated operating conditions.

The assembling, wiring and testing of the apparatus before shipment
from the factory result in reduced installation and first costs. The single
rack mounting and careful arrangement of wiring and apparatus greatly
facilitate maintenance. Due to its neat appearance, enhanced by chromium
trim, the apparatus will make an attractive addition to the equipment of
any radio broadcasting station.

FOR FURTHER INFORMATION
For additional information regarding the 15A Station Speech Input
Equipment, you are requested to address any Western Electric distributor
who 1s listed on the last page of this bulletin.

Westers Electric (1o ]
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