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H. T. Neher

RCA

BROADCAST STATION
EQUIPMENT

%

JULY « I939

Price . . . Fifty Cents

Teanimitter Section ,

RCA MANUFACTURING COMPANY, INC.

A Service of Radio Corporation of America

Camden, N. ]J.

With Branches, Factories or Subsidiaries Loeated in:

Harrison, N. J. Montreal, Canada Rio de Janeiro, Brazil
Indianapolis, Ind. Mexico Cily, Mexico Shanghai, China
Hollywood, Calif. Buenos Aires, Arg. London, England

Transmitter Sales Offices at:

1270 Sixth Avenue 589 E. Illinois Street 530 Citizens’ and Southern Bank Bldg.
New York City Chicago, 111. Atlanta, Ga.

Santa Fe Bldg. 1016 N. Sycamore St. 170 Ninth Street

Dallas, Texas Hollywood, Calif. San Francisco, Calif.

Copyright 1939 RCA Manulacluring Company, Inc.
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INTRODUCTION

N PRESENTING the second edition of the Broadcast Equipment
Catalog, we have endeavored to broaden its scope in order that it may
prove more valuable to the engineer. Individual units are discussed more
fully, additional sections have been included and new equipment is
shown. It does not represent by any means a complete list of apparatus
which can be supplied by RCA Manufacturing Company. For example,
RCA Public Address and Centralized Radio equipment is shown in a
separate catalog as is Photophone recording and reproducing equipment.
Descriptive material on RCA Victor radio receivers (which will un-
doubtedly be of interest to broadcasters} can be obtained from any RCA
representative, dealer or disiributor. However, certain of the items in-
cluded in these other lines have been described herein since they may be
useful to stations for various purposes. Among these items are loud-

spealers and mountings, communications receivers and transmitiers.

The information preseuted on broadcast equiprent is intended to
be sufficiently comprehensive to give a clear picture of each piece of
apparatus. However, individual bulletins are available for each major
unit and may be obtained upon request. Attention is also directed to the
comparative tables at the end of each section where differences and
similaritics of apparatus are clearly set forth and the conditions of use
outlined. If there is any doubt as to type of equipment required, it is
recommended that the reader first consult the proper table and then the
individual unit, rather than vice versa. For example, the table of micro-
phones on page 16 will enable the purchaser to obtain the type best
suited to the needs of the station. After this, the individual deseription

will provide full data.

[z]
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THIS IS RCA

Above: NBC Studio 8-H, Largest Broadcasting
Studio in the World

- pod et g g WS
D 5, ot Left: View of the RCA Building, New York

Above: Radio central —the RCA Communications
station at Rocky Point, L. I.

&)
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®e® o0

® @ 0

©

Above: RCA Manufacturing Co., Inc., Camden, N. ]. Devoted
Radio-Marine Installations are Found Throughout Exclusively to Manufacturing Everything in Readio from the
the World. Microphone in the Studio to the Receiver in the Home,
-
[31
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FOREWORD

The activities of RCA embrace every field of the
radio art and its services reach almost every country
of the globe. Its operations in these many fields are
carried on by its five subsidiary companies, each of
which confines its activities to one of the well defined
major divisions of the radio industry. Thus, RCA
Communications, Inc., which is strictly an operating
company, maintaing and operates a world-wide
system of International communications, as well as
domestic radio circnits between the large centers of
population. In addition, it provides the international
program service which has made possible the suc-
cessful rcbroadcasting in this country of foreign pro-

In this field its direct

communication circuits and its extensive diversity-

grams and vice versa,

type receiver installations have made it indispensable.

The Radiomarine Corporation of America, as its
name implies, carries on RCA activities in the field
of marine radio. In this field of radio communica-
tion, particnlarly important because radio is the only
possible means of communication with ships at sea,
the Radiomarine Corporation is one of the world’s

leading companies.

The National Broadcasting Company is the RCA
operating company in the entertainment field. It
operates two nationwide slation networks and furn-
ishes programs to a large number of stations linked
together by specially engineered telephone lines and
radio circuits. Of these stations NBC itself owns and
operates some of the largest, while the remainder arce
furnished programs on a contract basis. In addition
to its Radio City studios, the world’s largest broad-
casting plant, NBC maintains and operates extensive
layouts in Chicage and Hollywood, and smaller
studio installations in other station cities. It offers a
complete broadcast advertising and program build-
ing service and provides radio talent of all kinds

including the NBC Thesaurus transcription service.

The RCA Institutes, Inc., is a company devoted to
the teaching and training of radie engineers and
operators. It offers practical instruction in radio and

its associated electronic arts. At its two residence

(4]

schools in New York and Chicago, it offers an exten-
sive list of courses in every field of radio engineering
and operating. In addition, it offers correspondence
courses in servicing and operating radio and sound

systems.

The four previously mentioned companies are all
more or less operating companies. The fifth company
of the RCA family—the RCA Manufacturing Com-
pany—differs in that it is devoted entirely to the
development and production "of radio equipment.
While it furnishes the equipment used by the four
RCA operating companies, this constitutes only a
very small percentage of its total business. By far
the greater part of its facilities are devoted to the
production of equipment for sale to other users.
This includes not only receivers, phonograph com-
binations and the like for home use, but also many
types of specialized equipment for other radio and
allied applications. In the development, design and
test of such equipment the RCA Manufacturing Com-
pany has the benefit of the cooperation of the other
RCA companies and its engineers are, therefore, in
a position to take advantage of the latcst and most
The broadcast

transmitting and speech input equipment offered by

advanced engineering knowledge.

the RCA Manufacturing Company is an outstanding
example of this coordinated RCA development.

The extent of the far-lung RCA Scrvices, the un-
equalled experience of RCA engineers and the manu-
RCA
Manufacturing Company have been described here
in detail because of the part they have played in the
development and production of the broadcast trans-

facturing and laboratory facilities of the

mitters and speech input equipment which are de-
scribed in the following pages. It is with pride and
confidence that the RCA Manufacturing Company
offers to broadcast stations this line of transmitting
and speech input equipment-—pride, that it is by far
the finest equipment yet developed for the purpose—
confidence, that it will insure continuance of the high
regard with which broadcast engineers have come to

hold RCA broadcast equipment.
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MICROPHONES

ROADCAST microphones are used under widely differing conditions. No single
design or type of microphone has yet been developed which is completely suited
for operation under all of these conditions; hence, for broadcasting, there is no such

thing as an all-purpose microphone. For this reason, the RCA Manufacturing Com-

" pany makes available several different types of microphones, each having characteris-

tics of particular advantage for certain kinds of use.

THE VELOCITY MICROPHONE is more highly perfected and has a broader
and more uniform response than any microphone yet produced. It is primarily
intended for use in high quality studio production and, when so used, is capable of

transmission fidelity unapproached by any other type of microphone.

THE JUNIOR VELOCITY MICROPHONE is a small-sized model of the
high quality studio-type microphone. Inexpensive, rugged and convenient, it is par-

ticularly suited for remote pickups from interior points and for occasional studio use.

THE UNI-DIRECTIONAL MICROPHONE is an RCA-developed micro-
phone which has the unique characteristic of presenting high attenuation to all sounds
arriving from the rear direction. This negligible back pickup makes it of unequalled
advantage for auditoriums and similar pickups where audience noise must be sup-

pressed. It is also of advantage in reducing excess reverberation pickup and, in small

_ studios, in arranging placement of artists.

THE THREE-WAY MICROPHONE is a new development designed to give
station owners the advantage of three microphones in one. A twist of the switch makes

it uni-directional, bi-directional or non-directional.

THE PRESSURE MICROPHONE is designed especially for outside pickup
use. Because it has a relatively high output, is smaller, lighter and less affected by

wind, it is better suited for most outside work.

THE TALK-BACK MICROPHONE utilizes a sound-powered unit to obtain

very high output levels with good intelligibility.

THE AERODYNAMIC MICROPHONE is an inexpensive microphone of the
pressure-operated type. Of convenient dimensions and attractive appearance this unit
finds a handy. application as a “talk-back” microphone and for emergency announce
purposes:

[131
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VELOCITY
MICROPHONE

Type 44-BX . .. The Standard
Microphone of Broadcasting

HE TYPE 44-BX Velocity Microphone was developed
by RCA engineers to meet a long standing need for a
microphone capable of reproduction fidelity equal to that
of the other equipment of a modern broadcast station. It is
not to be compared with other types of microphones for it
is totally different, both in construction and in operation;
and, because of its unique features, so far excels in repro-
duction quality as to be properly placed in a class by itself.
The Type 44-BX Velocity Microphone, unlike other types
of microphones, has no diaphragm—the moving element
being, instead, a thin metallic ribbon so suspended as to
be able to vibrate freely between the poles of a permanent
magnet. Because of its lightness, the motion of this
ribbon corresponds exactly to the velocity of the air par-
ticles and the voltage generated in it is, therefore, an exact
reproduction of the sound waves which traverse it. More-
over, since it has no diaphragm and is open in construe-
tion so that air flows freely through it, the Type 44-BX
Velocity Microphone is free from the effects of cavity
resonance, diaphragm resonance and pressure doubling,
which cause undesirable peaks in the response of all pres-
sure type microphones. As a result it provides reproduc-
tion of unequalled uniformity and smoothness over the
whole audio range.
Advantages of the Type 44-BX Velocity Microphone are
not limited to superb reproduction fidelity for the special

S

DECIBELS

b o oo
T
—

w FREGUENCY RESPONSE
TYPICAL 44-BX
VELOCITY MICROPHONE

1 | 1] | ]
I [ [ ;
A1 110 0 o
30 100 000 10009,
Directional Response Diagram of 44-BX

{8}

characteristics represent an almost equally attractive fea-
ture, The directional pattern is of the “figure eight” type,
giving the microphone a bi-directional characteristic. This
is a feature of considerable convenience as it provides a
pickup configuration corresponding closely to average
studio dimensions. Not only does it allow placing of artists
on both sides of the microphone but it also, because of
the dead sides, greatly reduces reflection from side walls.

While the Type 44-BX Velocity Microphone is very sen-
sitive, it is extremely rugged and, in general, better suited
to stand hard usage than are most other microphones.
Moreover, because it is constructed almost entirely of metal
and because of the low impedance of the ribbon, it is
unaffected by temperature, humidity or changes in air
pressure. Used either in the studio or in the field, this unit
makes an extremely good appearance. The shape is attract-
ive and the new finish—chrome and black— is modern.
Matching mountings are available. A shock-proof mount-

ing is furnished.
SPECIFICATIONS

Output Impedances. ........... ..ot 50/250 ohms
Output Level....... ... i —49 VU
Frequency Response...................... 30-15,000 cycles
Finish ....... ... ... polished black and chromium
Mounting. ...l 15" pipe thread
Dimensions:

Overall length including cushion mounting........ 127

Overall width ....... . ... ... . i, 434"

Overall depth ......... ... ... oo, 335"
Weight (unpacked, including mtgs.) ............. 81% lIbs

Supplied with 30’ shielded cable, less plug.
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JUNIOR
VELOCITY
MICROPHONE

Type 74-B . . . A Small Sized
Velocity Type Microphone

HE TYPE 74-B Junior Velocity Microphone is an inexpensive model

which has several advantageous applications in broadcast use as well
as sufficient flexibility for use in emergency under almost any condi-
tions. It will be found particularly well suited for remote pickups at
inside points. ln night clubs, restaurants and the like, where lines and
other limiting features make the extended response of the deluxe model
unnecessary, this inexpensive unit can be used to advantage. Similarly,
for banquets and speeches where the directional characteristics of the
velocity type microphone are of importance, it may be found better
suited than would microphones of non-directional types. It is also a
useful microphone for audition studios or for small or occasionally

used studios.

In design the Type 74-B Microphone is similar to its bigger brother,
the 44-BX Microphone. The frequency response, while not as extended,
is in general, smoother than that of other types of microphones and is
free from objectionable peaks or dips throughout the range of 70 to
8,000 cycles. The built-in transformer has output connections providing
impedances of 50, 250 and 15,000 ohms. The output level is approxi-
mately the same as that of the larger size RCA microphones. The
74-B Microphone is somewhat smaller than the deluxe model and is
unusually ligh.t, weighing only 214 1bs. For many pickups outside of the
studios, particularly for banquets and similar occasions, microphone
size is of importance not only because of portability but also because
it is undesirable to obstruct the speaker’s view with an unnecessarily
large microphone. Obviously the Type 74-B Microphone is of advan-
tage in this respect. The appearance also is such as to lend itself to such
use. The die-punched, perforated shield is finished in chromium, while
the transformer case is black. Attached to the base is a ball and socket
joint which makes it possible to rotate the microphone in any direction

and to tilt it as desired.

S

v 5
- —
\é, o T -~ TN
0 )/ | FREQUENCY RESPONSE
ut — 1 Of A
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SPECIFICATIONS
Output Impedance..... 50/250/15,000 ohmnis

Output Level.................... —51 VU
Frequency Response........... (See curve)
Finish. ... .. Polished Black and Chromium

Dimensions (overall)....73/"high, 4" wide
and 215" deep.

Weight ....... ..o, 214 1lbs.

A ball and sockel mounling (14" pipe
thread) and a 30’ shielded rubber covered
cable less plug are furnished.

OUTPUT IN DECIBELS

RELATIVE
2

DIRECTICHAL CNARAL TERSTIC
Of A

T 1B
JUNICR VELOGITY MICROPMONE.
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UNI-DIRECTIONAL
MICROPHONE

Type 77-B . .. A Special Microphone
for Critical Pickups

HE TYPE 77-B Uni-directional microphone can be used to excellent
advantage in practically any type of studio installation. For example,
" in an auditorium studio or in one which provides space for an audience,
this Uni-directional microphone can be used to pickup the entire action
on the stage because of its cardioid pattern and will suppress, ap-
proximately 20 to 1, any undesirable noises originating in the audience.
It can also be used to advantage in small studios where the reverberation
time tends to be ohjectionable, precluding the use of a non-directional
microphone. In a given studio, the type 77-B microphone can be used
with approximately 1.73 times less reverberation pickup than a non-
directional microphone. It is ideal for applications where it is necessary
to place a microphone close to a wall or a window, since the pickup of

reflected sound from the wall or glass is materially reduced.

Its operation is similar to that of the type 77-A Uni-directional micro-
phone which it supersedes, namely; a single ribbon fixed at the center,
one-half operating as a vclocity microphone and the other half operat-
ing as a pressure type. The two outputs of the ribbon are connected in
series and the resultant vector addition of the generated voltages pro-
duces a directional characteristic as shown below. This curve also shows
the uniformity of the directional response with respect to frequency.
The microphone’s small size, light weight, rugged construction and good

sensitivity recommend it as one which no station can afford to lack.

Qutput Impedances.......... 50/250 Ohms
Qutput Level ................... —55 VU
Frequency Response............. See curve
Directional Ratio.......... 10 to 1 —20 db.
Finish...... Polished Black and Chromium
Mounting................ 5" pipe thread

Dimensions overall length (including
mounting) 10”; width 334"; depth 215"

Weight.. ... Unpacked including mounting

Supplied with 30" shielded cable, less

plug.

FREQUENCY RESFONSE 11
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TYPICAL 77-B

UNI-DIRECTIONAL MICROPHONE
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COMBINATION
MICROPHONE

Type 77-C

Non-Directional, Bi-Directional or
Uni-Directional Response at

the Twist of a Switch

HE TYPE 77-C microphone which is slightly more

expensive than the type 77-B provides the station
owner with the equivalent of three microphones in a single
unit. The general construction is similar to that of the
77-B. It can be used in all applications where a uni-diree-
tional microphone is desirable and in addition can be
operated at the twist of a switch as a bi-directional velocity
microphone or as a pressure operated non-directional mic-
rophone. Its exceptionally fine frequency characteristics
are shown below, together with the directional patterns

when used as any one of these three types.

{11}

SPECIFICATIONS
Output Impedance (MI-4042-A) .......... 250 ohms
(MI-4042-B) .......... 50 ohms
Output Level Uni-directional ............... —55VU
Bi-directional ................ —58VU
Non-directional .. ........... —58VU
Frequency Response..................... See Curves
Directional Ratio . ... (Uni-directional) 10 to 1 —20 db
Finish................ Polished black and chromium
Mounting....... ... ... L ;" pipe thread
Dimensions Overall length—inc. mounting .. .... 814"
Overall width—inc. mounting ...... 334"
Overall depth—inc. mounting. ...... 2147
Weight ... 3 1bs.

Supplied with 30" shielded cable, less plug.
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PRESSURE MICROPHONE
Type 88-A
A Rugged Non-Critical Unit Especially Suited for Remote Pickups

The 88-A Microphone is shown mounted on the 91-B Desk Stand.

HE TYPE 88-A Pressure microphone excels in the
four requisites of an ideal remote pickup microphone,
namely; light weight, high output, good frequency re-
sponse and freedom from the effects of wind and moisture,

Tipping the scales at but one pound it is truly the
remote pickup man’s ideal microphone. In spite of its
light weight and small size, it is extremely rugged and
well-suited to stand the hard usage to which a remote
microphone is put. The high output, —46 VU keeps the
signal-to-noise ratio in any remote pickup at least 6 db.
better than ever available in a microphone of this quality.
The frequency response as shown bhelow extends frcm 60
to 10,000 cycles with remarkably few peaks usually found
in a pressure or inductor type microphone. Its diaphragm
of molded styrol is practically impervious to moisture and

I-"Z’é%‘l
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e
DIRECTIONAL CHARACTERISTICS
OF A

TYPICAL 68-A

Directional Characteristics ¥ hen
Mounted Horizontal

{1z}

together with the wind screen supplied with this micro-
phone makes the effects of objectionable currents of air
practically unnoticeable. Like all RCA microphones it is
styled and finished in a manner which will make you
proud to use it under any circumstances.

Not only is the type 88-A pressure microphone ideal for
remote pickups, but also because of these very qualities it
is excellent for many types of studio use where a’non-
directional microphone is desirable. Not content with
making a microphone of this quality, RCA engineers have
designed it to sell at a surprisingly low cost in comparison
with:any type microphone.

SPECIFICATIONS

Output Impedances............ ... .. ... ... 50/250 ohms
Output Level..... P —46 VU
Frequency Response........... ... .. ... ..... See curves
Finish.......... ... ....... Polished black and chromium
Mounting...........o il 145" pipe thread

Dimensions. .. .. Overall length 414" ; width 213" depth 4”
Weight
MI-4048 supplied with 6 shielded cable, less plug.

MI-4048-A supplied with 30’ shielded cable, less plug.

|

FREQUENg; ;QESPONSE f
TYPICAL 88-A MICROPHONE

I

L i
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30 100 N ;
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SPECIAL TALKBACK MICROPHONE Type MI-4015
Featuring Unusually High Output Level

MI-4015 Press-to-Talk Microphone

NEED has long been felt in the broadcast industry

for a talk-back microphone with good, intelligible,
quality, modern appearance and an output level suffi-
ciently high for it to be fed directly into the monitor
amplifier. The MI-4015 press-to-talk microphone incor-
porates all of these features and several others extremely
desirable in this type of equipment, including a press-to-
talk switch assembled in the stand. When fed into a 250
ohm load the frequency response of this microphone ex-
tends from 200 to 2500 cycles. It is mounted in a case
almost identical with that of the aero-dynamic micro-
phone, presenting a fine streamlined appearance. The
stand, which is approximately 12" high, is likewise modern
in appearance and contains a short black bar, which, when
pressed, closes a single pole switch. The four-conductor
cable normally supplied contains a pair of leads from the
output of the microphone and another pair whlch is the
d. c. circuit to the switch.

Its obvious application is to enable the operator to talk
back from the conirol room io the studio. However, an-
other of its many applications is for a program director’s
microphone. Il may be connected across the terminals of
the present talk-back key enabling the program director
to walk around the control room with this microphone in
his hand. This system permits both the operator and the
director to talk back into the studio simultaneously or one
at a time, each using his own microphone.

The MI-4105 Microphone is supplied with stand.
SPECIFICATIONS

Output Impedance................ .o 250 ohms
Output Level. ... ... —39 VU
Frequency Response. .............. ... .... 200-2500 cycles
Finish. ..................... Polished back and chromium
Mounting.......... o Complete with stand
Dimensions......... Overall height, 12”; Base diameter, 5”
Weight ... 114 1bs.

Supplied with 6’ of 4 conductor cable, less plug

AERODYNAMIC MICROPHONE Type MI-6226-A
An Inexpensive Pressure Type Microphone for Talkback Use

The Aerodynamic Microphone with the
MI.6227 Stand (special for this microphone).

HE TYPE MI-6226-A Aerodynamic Microphone is an

inexpensive unit which, while not designed specifically
for broadcast use (as are all of the preceding models),
nevertheless, has one particular application for broadcast
purposes: viz, where a microphone is needed for commu-
nication (“lalkback”) from the booth to the studios.

The Type MI-6226-A Microphone neatly meets the or-

~ dinary requirements for talkback purposes. While the fre-

[13]

quency response is limited, it is sufficient for pleasing voice
transmission—all that is required. In emergency it is good
enough for announce use. The output level is comparable
to that of broadcast type microphones, facilitating switch-
ing. The unit is of convenient dimensions, is housed in a
chromium plated, streamlined (tear-drop) case of attract-
ive design and can be furnished with a convenient match-
ing stand. Finally, because of quantity production, it offers
the advantages of reliability and comparatively good qual-
ity at an unusually low price. Use MI-6227 Stand.

SPECIFICATIONS

Output: 250, 40,000 ohms. Output Level: for a 10-bar
input, (250 ohm load) —57VU. Frequency Response: 100
to 6000 cycles, rising. Finish: chromium. Dimensions: 253"
diameter, 334" deep. Weight: 114 1b. (net). Accessories:
6’ cable furnished—stands available. (Type MI-6227 illus-
trated.)
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LAPEL MICROPHONE

Type 30-A ... A Velocity Type Unit for

Especially Difficult Pickup Conditions
HE TYPE 30-A Lapel Microphone has been developed

to meet a very particular situation: viz, that where the
speaker or artist requires a wider latitude of movement
than can be tolerated when the pickup is made with a
fixed microphone. This may occur at banquets and similar
events, particularly when the speaker is unaccustomed to
addressing a fixed microphone, and even in the studio as,
for instance, in demonstrations of cooking and the like.
Essentially the Type 30-A Lapel Microphone is a minia-
ture velacity microphone similar in principle of operation
to the deluxe Type 44-B microphone. The pickup pattern
is such that when it is placed in correct position on the
coat lapel the movements of the speaker’s head are nor-
mally such that his mouth traces a path on a sphere of
equal sensitivity and the pickup, therefore, remains at an
equal volume regardless of head movement.

SPECIFICATIONS

Output Impedance: 250 ohms. Output Level: for a 10-bar in-
put, (250 ohm load) —86 db.* Frequency Response: fair uni-
formity from 80 to 7000 cycles. Finish: plain black. Dimen-
sions: 134" x 156" x 1%4”. Weight: 31, oz. Accessories:
a microphone-to-line transformer which is a separate unit
is furnished, also the connecting cahle and 25" of special
flexible cord with plug.

(NOTE: The separate transformer is approximately the
same size.)
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30-4 Lapel Microphone

SOUND POWER
TELEPHONE HANDSET

Model PB 112-B-1

HE RCA sound power telephone provides convenient

communication without the use of batteries hetween
points separated by not more than a few miles. It may
also be employed between control room and studio, to
parts of the 'same building, for field use, or between trans-
mitter building and antenna tuning house. Each handset
consists of an electromagnetic microphone and a similar
receiver mounted as a unit set with a line-off switch in the
handle. No additional equipment is needed for talking
because of the high level output of the microphone. Ring-
ing circuits should be external. Thus a single pair of
wires with two instruments will provide rapid and reliable
service. The handsets are completely weatherproof. They
are equipped with a short rubber covered cable and stow-
age hook. Weight each, 2714 oz.

MICROPHONE PLUGS
AND RECEPTACLES

MOST RCA microphones are sold without plugs in order
that the purchaser may use any type desired. However,
Cannon fittings are recommended for their reliability and
freedom from noise. For convenience to broadcasting
stations, a number of these fittings are stocked by RCA.

P3-CG-12 Male Plug for microphones (locking).

P3-35 Wall Receptacle for plug (no cover).

P3-CG-11 Female Connector for plug {extensions).

The P3-35 receptacie will fit in a Sprague No. SP-5800
outlet box. Provision is made in plugs and receptacles
for three connections.

MICROPHONE CABLES

ANY stations have requested microphone cable to be
used as extension cords or for replacing old micro-
phone cables and it has been decided to place on sale the
special RCA microphone cable now used on almost all
standard RCA microphones. This cable consisls of two

[14]

conductors, each 41 strands of .0063, rubber covered, with
copper braid as a shield. Over the top of this shield is
wound a cotton braid and this is completely covered with
a special rubber composition making a very flexible cable
entirely waterproof. This cable is .285” O.D. and is sup-
plied in any length.
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MI-4068A LIGHT PROGRAM STAND p

THIS chromium and black stand is suitable for use particu-
larly with the 74-B or 88-A microphones. It is equipped
with a special clutch which eliminates thumbscrews and is
adjustable in height from 35 to 67 inches. Tt is also useful
for fixed remote installations. Fitting is for 14" pipe thread.

V¥ THE 91-B DESK STAND

Microphone Accessories . . . Stands

4 90-A PROGRAM STAND

THE 90-A Program Siand is a new handsomely
finished microphone stand, adjustable in height
and designed for use with the 44-BX, 77-A, 77-B,
71-C, 88-A or T4-B microphones. It is of modern
appearance, designed by John Vassos and its satin
chrome finish will match with practically all studio
decorations. By the use of a new, patented clamp-
ing device, the height of the stand may be changed
without operation of any release mechanism. Tt
may easily be lowered or raised, as desired, and
will retain its position without chance of slipping.
The clamp is one which is not subject to excessive
wear and is simple and free from complications.
Its base is equipped with equalizing projections
1o assure a firm position on an uneven floor.

SPECIFICATIONS

Adjustable in height from 44” to 733" above the
floor. Diameter of base 1214”. Finish: Satin
chrome. Threaded to take microphones, standard
1,7 pipe thread. Cable guides included.

4 91-A ANNOUNCE PEDESTAL

A SIMPLE bnt attractive desk stand for 44-BX
microphones. Finished in satin black. Diameter
7", height of 44-BX center above desk 834"”. For
use with 74-B microphone, the AP-4234 adapior
should be ordered extra. With the adaptor, the
stand will be 6134¢” in height.

THIS is an attractively
styled black and chrom-
jum base with a felt
covered bottom. Two
fittings are provided for
using the stand with 88-A,
74-B, 77-B or 77-C micro-
phones.

{1

5

1
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90-B BOOM MICROPHONE
STAND >

THE RCA type 90-B Boom Microphone
Stand will be useful to stations for piano
pickups or wherever an exlension is re-
quired for placing a microphone close to
the source of sound. The 90-B stand has
been carefully designed to present an
allractive appearance, the form being
simple and modern with a brushed
chromium finish. A “streamlined”
counterweight is included to compensale
for the weight of either the 44-BX or the
77-A. The arm may be adjusted in height
and will remain at the setting without
clamping devices. Supports for the micro-
phone cable are furnished along the
Iength of the boom. In usefulness, ap-
pearance and lasting qualities, the 90-B
will fill a long felt need for a sturdy
boom microphone stand.

SPECIFICATIONS

Adjustable in height from 26%” to 73"
above the floor. Length of boom 36!4".
Diameter of base 15%”. Finish—Satin
Chrome. Weight 75 lbs. Cable supports
furnished. Threaded to take microphones,
44-BX or 77-A; standard %" pipe thread.

< MI-4065-A
BANQUET
STAND

THIS smartly designed
announce stand is de-
signed for all of the RCA
broadcast microphones
except the aerodynamic
{or banquet or announce
purposes. Finished in
chromium and black.
Takes 14”7 pipe fitting.
Height 8 10 1015".

59-A PORTABLE P
MICROPHONE STAND

A STURDY, lightweight, collapsible
stand for field use featuring a tripod base
and maximum portability. Recommended
for use with 74-B, 77-B, 88-A or 44.BX
units. Several of these stands may be
carried easily to a remote pickup broad-
cast. Weight only 3 Ibs. May be extended
from 321%"” to 60” above ihe floor. Has
14" pipe thread.
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RCA Microphones

T

_ | Output Output Frequency
Type No. Operation Use Level* Imped. Response Finish Fitting
44-BX I Chromium 15" Pipe
Velocity Velocity Studio —49 VU 50/250 30-15,000 & Black Thread
74-B | Studio or 50/250 Chromium | 14" Pipe
Junior Velocity Velocity | indoor remotes | —51 VU | 15,000 70-8,000 & Black Thread
71-B Uni-Directional Studio or Chromium | 14" Pipe
Uni-Directional Velocity ‘ auditorium —55 VU 50/250 30-10,000 & Black ‘ Thread
77-C Uni-Directional —55 VU
Three-Way Bi-Directional Studio or —58 VU | 50/250 30-10,000 Chromium 14" Pipe
| Non-Directional auditorium —58 VU & Black Thread
88-A _ Chromium 15" Pipe
Pressure Pressure Remotes —46 VU | 50/250 60-10,000 & Black Thread
MI-4015 .Chromium Complete
Talkback Pressure Talkback —39 VU 250 200-2,500 & Black with Stand
30-A |
Lapel Velocity Speakers | —75 VU}| 250 807,000 Black | Clip
M1.6226-A 250 12" Pipe
Aerodvnamic Pressure Talkback —57 VU 40.000 100-6,000 Chromium Thread

*10 dynes per sq. cm. sound Ppressure, open circuit.
JProximity to source results in output levels corresponding to those of other microphones.
See page 156 for chart on VU vs. power level.
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SOLECH INPUT EQUIPMENT

R0 000000 Q000000 000000800000600606000089



www.americanradiohistory.com

LN R SR 6 ™

(B I

-
»

wad )

AERNS RASAR
fHER
i
3
o
G &

i ¥ (%
a _,f/ s
i
=
! (d
-

wwWw americanradiohistorv com



www.americanradiohistory.com

“SPEECH INPUT EQUIPMENT

The speech input equipment described on the following pages includes not only every

-, installation.

r%

ordinarily-used type of equipment, but also, in most cases, more than one style or design.

There are “custom-built” systems for special requirements, “factory-assembled” standard

groupings, console and consolette type equipments, “deluxe’ units, for those engineers who

“like to assemble their own “economy’ units for lower-cost installations; and accessory units

suitable for use in every station. All of these follow correlated design ideas, match closely

in appearance, and combine most efficiently into complete installations.

RCA Custom-Built Speech Input Equipments are
special combinations of RCA speech units, designed by
RCA engineers, assembled and tested itn the RCA factory

(% exaetly according to the requirements of the station for

whicl they are intended. They insure maximum efficiency
and convenience no matter how large or how special the
In network studio installations such custom-

built equipments are a necessity,—in many larger stations

! they are almost equally desirable, and, in the long run,

often less expensive.

*

RCA Factory-Assembled Speech Input Equip-
ments are standard combinations of RCA speech units
which have been assembled, and tested in the factory and
are carried in stock complete and ready for shipment. Be-
cause of the advantages of standardization and quantity
produaction, they represent a considerable saving in cost.
For inedium-sized stations they will be found ideally-
suited. For smaller stations there are console and con-

solette type equipments offering still larger econmomies.
*

RCA Deluxe Speech Input Units, the units which
form the basis of all RCA deluxe installations are also
availablc separately. The list of these unit-panels includes
one or more in evevy category. Together they provide for
every operation of a speech input system,—and they may
be easily combined to form any desired arrangement of
single or multiple channels. The finest equipments yet
devised, they guarantee maximum performance, reliability

and convenience under all conditions.

{19]

RCA Standard Line Equipment includes several ap-
paratus units which combine the advantages of “network”
type apparatns without the hinged chassis feature and
without the styling which has been used on the deluxe line.
Such familiar units as the 41-B preamplifier and 40-C
program amplifier which have achieved an enviable repu-
tation in the field are included in this line. These units
are in every day use in leading broadcast stations and have

proved satisfactory under severe operating conditions.

RCA Economy Speech Input Units constitute the
“junior” line of RCA studio equipments. Designed to
enable stations to achieve high-fidelity transmission with-
out exceeding limited budgets, they lack some of the con-
venience and appearance features of the deluxe line hut
are, nevertheless, built to RCA standards,—which means
that they are reliable, efficient and capable of true broad-

cast quality,

RCA Speech Input Accessories, include transcrip-
tion turntable equipments for reproduction of both lateral-
cut and vertical-cut recordings, recording equipment,
including records, and equipments designed for remote
pickup use. Designed by the same engineers, these equip-
ments have application and performance characteristics
comparable to the RCA speech units proper—and may,
therefore, be used with these to form coordinated installa-

tions of maximum efficiency.
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CUSTOM-BUILT
INSTALLATIONS

CA “Custom-Built” equipmenuts are complete speech input systems
R designed according to the requirements and specifications of indi-
vidual stations. While standard panels and units are used, for the niost
part, in assembling these systems,—and the accumulated experience of
RCA engineers, in building many such systems, called upon in their de-
sign—nevertheless, each system is different in one or more particulars.
No two broadeast studio layouts are just alike,—and never, except per-
haps in the smallest stations, are the equipment requirements exactly
the same. Moreover, the bigger the installation, the more specialized the
equipment problem. Similarly the more advanced the station engineer’s
ideas, the greater the ingenuity required to meet them. But, however
large, or however modern, may be the requirements, RCA “Custom-
Built” equipments can be furnislied to meet them.

Moreover, the “Custom-Built” service means more than just so
many racks or pieces of equipment,—it includes, in fact, the services of
the whole RCA engineering organization. These services may be utilized
by broadcast stations to almost any extent desired. In some cases, for
instance, the station or network engineers may wish to lay out the system
themselves, complete with specifications. In such instances, RCA engi-
neers will assemble standard units and, where necessary, specially-built
units to meet these specifications in every detail. On the other hand,
where stations so desire, RCA engineers will themselves study the re-
quirements of the station, make overall and detailed layouts, and draw
up specifications for the needed equipment.

[20]
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RCA CUSTOM BUILT INSTALLATIONS

Transcription Turntables, Monitoring Loudspeaker and Control Console installed at
the Golden Gate Exposition.

Line Terminating Rack at WHBC,
Canton, Ohio.

AMaster Conirol Desk,
WWNC, Asheville,
N. C.

A modified 80-A Desk
for Canadian Broad-
casting Company.

A Studio Control Console and Rack built for WFBR,
Baltimore, Md.

An RCA installation for the Department of Interior. ’
Note the shelves on the speech input.

f21}
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RCA CUSTOM BUILT INSTALLATIONS

= LI

Speech Input Master Control Desk, Racks and Monitoring Loudspeaker
installed at WFBR, Baltimore, Md.

< A custon: built Speech Input Rack installed [or the Departmeni of Interior.

The RCA 78-C Equipment in the Control Room of Studio 2
at Columbia’s WCCO.

<Speech Input Master Control Desk and Racks employed at
the Golden Guate Exposition,

. 27 .
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RCA FACTORY-ASSEMBLED
SPEECH INPUT EQUIPMENTS

CA “Factory-Assembled” Equipments are com-
plete speech input equipments; assembled with
standard units in the factory; wired, by expert wire-
men; and tested, as complete equipments, before
shipment. They differ from the “Custorn-Built”
equipments in that they are not built to individual
station requirements but are, rather, standard group-
ings assembled in quantity and carried in stock ready

for immediate shipment.

While studio layouts, even of small stations, do
vary considerably, experience indicates that one of
three or four standard speech input assemblies will
meet the requirements of most of the single-studio or
two-stuudio installations. By producing these stand-
ard assemblies in quantities it is possible to include
extra facilities which provide sufficient flexibility to
meet most of the requirements particalar to the indi-
vidual stations—and still offer a saving over the
average cost of assembling and wiring units in the
field. Moreover, this plan makes available to small
stations that assurance particular to factory-assembled
and tested equipment—viz, certainty of matched over-
all performance, of maximum reliability, and of
optimum conformance to accepted operating prac-
tice—an assurance otherwise available only in the

relatively more expensive “custom-built” equipment.

The several types of factory assembled equipment
listed offer a considerable choice—hoth as to the
extent of the facilities included and as to the style
and appearance. They are all, however, alike in one

outstanding respect; namely, that they are made up

[23)

almost entirely of standard panels and units. Thus
they not only obtain the economies resulting from
quantity production of these units, but they also re-
tain the important advantages—of standardization, of
proved design, and of provision for future expansion
—-which are inherent in umit-typé équipments. RCA
Assembled Equipments are almost alone in providing

this feature.

In quality of workmanship and materials, in per-
fection of performance, and in reliability, these RCA
equipments are similarly outstanding. Moreover, the
circuits employed, the arrangement of units and the
detatls of design have been given careful attention by
audio engineers who specialize in broadcast design.
IFor more information along these lines, reference
should be made to the separate descriptions which

follow.

One thing about these equipments in general
should be noted. Since the economies they represent
depend on standardization and quantity production,
modifications cannot be made except at added cost.
However, minor changes can be easily made in the
field and RCA engineers will be glad to make sugges-
tions along this line. Moreover, it should be noted
that the particular assemblies here listed are merely
those which weére in production at the time this cata-
log was printed. From time to time, as the demand
arises, new assemblies will be added to this line—so
that stations not finding just what they waut among
these are invited to seek additional information from

the nearest RCA district office.
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TWO-STUDIO SPEECH INPUT EOUIPMENT ‘

Type 78-B1

HE TYPE 78-B1 Speech Equipment is a
factory-assembled grouping of deluxe
type panels, intended for use in the control
rooms of small and medium-sized stations
and for other applications requiring similar

facilities. It consists of three units; a cabinet

type rack on which are mounted the standard
panel units which make up the systems; a
sloping-front operator’s console containing
all of the mixing and switching controls; and
a small wall-mounting unit which furnishes
the 12 volt d.c. supply for the relays. The
rack and console units are shown on this page.
The streamlined and attractive appearance of
these will be evident. Their modern “func-
tionalized” design places unusual emphasis
on efficiency in application, flexibility in location, and con-
venience in operation. In transmission fidelity they are
unexcelled.

All of the unit panels used in the 78-B1 are of the deluxe
type—and more detailed descriptions of these will be
found on later pages. In addi-
tion to the 41-C Three-Channel
Preamplifier, the 40-D Pro-
gram Amplifier and the 94-D
Monitoring Amplifier, there are
two 33-A Jack Panels, a 57-A
Switch Panel and a special relay
panel. On the console are the
four mixers, the main gain, the
V. I. meter, and sixteen key
switches. A plate current meter
is mounted on the 40-D panel.

The outstanding feature of
the 78-B1 1is its provision for
two-studio operation—including
means of auditioning simul-
taneously with program trans-
mission. A separate interlocked
talk-back microphone is avail-
able for talking into either
studio. A three-position switch
allows the monitoring system to
be placed across the program
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line output for regular monitoring; or, across a remote

“cue” or transmitter output monitoring circuit.

The use of standard jack strips and a rack makes the
78-B1 very flexible for emergency setups or the addition
of new equipment as required.

SPECIFICATIONS

Input Impedance:
Microphones (6)
Line and Transcription (6)
Talk Back Microphone (1)

Output Impedance:

Line (2) ... i 500/600 ohms
Speaker (3) ... ... 15 ohms

Output Levels:

Line........ ... +6 db.* normal
+18 db.* maximum

Speakers. ...... ... .. ... .. il 12 watts normal
17 watts maximum

.................... 50 and 250 ohms
............. 250/300 ohms
.................. 500 ohms

Gain:
Microphone to Line ................ 101 db. maximum
Microphone to Speaker (Monitor) ..133 db. maximum
Microphone to Speaker (Audition)..108 db. maximum
Transcription to Line .............. 55 db. maximum
Transcription to Speaker (Audition). 62 db. maximum
Talkback to Speaker................ 75 db. maximum

Frequency Response:
Microphone to Line,
—1 to +2, 30 to 10,000 cycles
Microphone to Speaker,
+2 db., 30 to 10,000 cycles
Distortion:
+6 db.* to Line,
12 watts to Speaker,
less than 2145 % RMS, 50 to 7500 cycles
Noise:
—60 db. below normal output with normal
gain settings
Power Input:
105-125 volts, 50-60 cycles, 250 watts
Finish: Black or Two-Tone umber gray

* Zero level==1214 milliwatts
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SINGLE STUDIO
SPEECH INPUT EQUIPMENT

Type 78-C1

HE TYPE 78-C1 Studio Equipment is a deluxe assem-

bly which is very similar in layout and appearance to
the 78-Bl1 FEquipment previously described. It differs,
chiefly, in that it is arranged primarily for single studio
operation. As such it is suitable for use in the individual
studio booths of larger stations and in some cases in small
station control rooms,

Like the 78-B1 it composes a standard cabinet type rack
on which are mounted the unit panels, an operator’s con-
sole and a relay rectifier.

Operating and switching arrangements of this equipment
are shown in the diagram below. As will be noted, these
amount to a simplified version of the 78-Bl. The audition
switching civcuits are, of course, omitted, as are also the
input switches
and there are only five mixer-
input positions.
talkback, cue and monitoring

microphone
However,

facilities are retained in full
and in general the same de-
gree of convenience and flexi-
bility is provided. For those
applications where only a
single studio program is to be

handled this

unexcelled in any respect and

equipment is

is now being used by several
prominent stations.

The 78C-1 can be easily ar-
ranged for four microphones
by the addition of a 41-B Pre-
amplifier for which wiring
has been provided. A filter
and switch permit the pre-
amplifiers to obtain their
plate voltage from the moni-
toring amplifier for emer-
gency operation should a
failure develop in the pro-
gram amplifier. The high
gain and excellent operating
characteristics of the 94.D
Monitoring Amplifier make it
ideally suited for emergency
use to replace the program
ampiifier and it may be
quickly patched for this
service.

SPECIFICATIONS

No. of Microphone Inputs: Three (50/250 ohms). No. of
Other Inputs: Two, for additional microphone, transcrip-
tion or line input. No. of Output Lines: (500 ohms) two.
No. of Speaker Outputs: (714 ohms) three. Overall Gain:
101 db. Normal Output Level: 0 db. Maximum Usable Out-

put: 418 db. Frequency Response: ==1 db., 30 to 5000 cycles.
Rises to 3 db. at 12,000 cycles. Output Noise Level: (at nor-
mal level) -—60 db. Distortion: (at normal level) 0.8 of 1%.
Power Required: 105/125 volts, 50/60 cycles, 310 watts.
Dimensions of Rack: 8273" high, 1433” deep, 20%¢” wide;
Console, 25”7 wide, 15" deep, 12” high. Weight: Rack, 500
Ibs., Console, 50 lbs., 0 db. — 1214 milliwatts.
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RCA TWO STUDIO CONTROL DESK Type 80-A

N THE 80-A desk, RCA has designed a unique speech

input system for the station desiring the maximum of
performance and appearance at a relatively low cost. With
the 80-A desk it is possible for one operator to handle
efficiently two. full sized studios and a transcription hooth.
In addition, all the switching and equalizers necessary for
handling a remote program from any one of five incoming
lines is included. Any combination of studios and remotes
may be used on the air while any other combination may
be instantly switched to the audition loudspeakers. Full
talkback facilities are provided {rom the control room to
either of the two main studios. An emergency plate supply
for the preamplifier is obtained from the monitoring am-
plifier. Standard doublc-jacks are connected in all the
principal audio circuits. A new switching system permits
“cue” to be fed back on any of the remote lines so the re-
mote operator will know exactly when to start his broad-
cast. Complete metering is provided for all tubes in the
program channel. Full-sized, standard RCA amplifiers are
used throughout.

The completed desk is about the size and shape of a
modern frame desk. It is beautifully finished in black,
chromium and umber gray. The switches and controls are
mounted on panels in a metal turret comprising the upper
part of the desk. The control panels remove for easy servic-
ing. All meters and control knobs are at the proper angle
and height for convenient operation. The rear of the turret
control is rounded to provide visibility into the studio. The
left hand control panel contains the mixers, the illumi-
nated VI meter and all the program circuit key switches.
The VI meter also indicates plate currents. The monitoring
volume contrel, the monitor selector switch, the remote
line program and cue selector switches, and a double jack
strip are mounted on the right hand panel

A sliding writing shelf is mounted in the right hand side
of the desk for the convenience of program directors and
others. Below the shelf is a ventilated metal compartment
which houses all the amplifiers and relays.

Four RCA Type 85-A single tube preamplifiers are used

[26]

ahead of the mixers. Two additional 85-A’s are utilized as
booster amplifiers; one in the program circuit hefore
master gain control and the second in the audition circuit
preceding the monitoring volume control. A Type 84-A
Program Amplifier completes the program channel and a
Type 82-A Monitoring Amplifier is used. The monitoring
amplifier is capable of furnishing 110 Volits, D. C. field
supplies to three loudspeakers.

SPECIFICATIONS

Gain (Maximum): Microphone to Line, 107 dbh. Transcrip-
tion Turntable to Line, 77 db. Line to Line, 66 db. Micro-
phone to Speaker (Audition), 101 db. Turntable to
Speaker (Audition), 76 dbh. Talk-back to Speaker, 86 db.
Gain Controls: 250-ohm step-by-step ladder-pads for mixer
and master controls.

Input Impedance: Microphone, 250 and 30 ohms, balanced.
Transcription, 250 ohms, unhalanced. Line, 250 and 500-
600 ohms, balanced. Talk-back, 250 ohms, balanced. Cue,
10,000 ohms, balanced.

Output Impedance: Line, 500-600 ohms, balanced. Monitor,
four 15-ohm speakers.

Output Level: Line, --10 db., normal; _|-20 d}., maximum.
Monitor, 4 watts, normal; 8 watts, maximum.

Distortion: Line, less than 1%, RMS at normal cutput, over
band between 50 and 7,000 cycles. Monitor, less than 2.5%
RMS at normal output, over band between 50 and 7,000
cycles.

Noise Level: With normal gain-settings, minus 60 db.
Frequency Response: Line, =114 db., from 1,000-cycle
response, between 30 and 10,000 cycles. Monitor, 214
dh., from 1,000-cycle response, between 30 and 10,000
cycles.

{Note: the monitor may be compensated -}-6 dh. at 60 and
10,000 cycles if desired.)

Power Supplied to External Devices: 110 volts D.C., for one to
three 100-milliampere loudspeaker-fields. 12 wvolts D.C.,
for “ON AIR” light relays.

Power Input: 105-125 v., 50-60 cycles A.C., 250 w., 90%
P.F., includes 30 watts for speaker fields.

Tube Complement: 8, RCA-1603; 1, RCA-6C6; 2, RCA-89;
2, RCA.76; 2, RCA-61.6-G; 1, RCA-80; 1, RCA-5Z3; 1, No.
289415-C Rectigon.

Weight: Desk, 200 1bs. Relay Rectifier, 17 1bs.

Dimensions: Desk, height, table 30”7, overall 40" ; width
50”; depth 30”. Rectifier, height 10”7, width 8”, depth 5”.
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RCA SINGLE STUDIO CONTROL DESK

Type 80-B

HE TYPE 80-B Control Desk is similar to the

80-A except that it has been primarily designed
for single studio operation. Thus it fulfills the need
of a complete studio control booth equipment for
stations using several studios and a master control
room. It is also useful for installations in play houses
and remote studios. All the switches which are re-
quired for the multiple studio operation of the 80-A
have been omitted in the 80-B. A double-throw key
switch on the input of each of the four preamplifiers
permits switching to studio microphones, turntables
or remote lines. A monitoring cue selector switch
permits the operator to choose his cue from the pre-
ceding program on his individual channel.

The 80-A and 80-B desks are small enough to per-
mit a convenient installation in a rather small con-
trol room and large enough to permit the use of
standard size components. Only a chair and a loud-
speaker are required to completely equip a control
room when the 80-A or 80-B desks are used. Match-
ing chromium finished tabular steel chairs are readily
obtained and present an attractive modern appear-
ance in the control room.

A unique feature of the 80-B is the inclusion of a
switching and a jack circuit for quickly substituting
the monitoring in place of the program amplifier for
emergency operation. The monitoring amplifier power
supply may likewise be switched to feed the pre-
amplifier should such operation ever be required.

I
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TALK BACK
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SPECIFICATIONS

Same as 80-A, except for the following: Gain (Maximum]:

Microphone to Line: 110 db. Line to Line: 80 db. Cue to

Speaker: 28 db. Line out to Speaker (Monitor) 28 db. Talk-
back to Speaker: 80 db. Tube Complement: 7, RCA-1603;
1, RCA-6C6; 2, RCA-89; 2, RCA-76; 2, RCA-6L6-G; 1,
RCA-80; 1, RCA-5Z3; 1, No. 289415-C Rectigon.

Interior view of 80-B Desk showing accessibility to all amplifier
chassis. Pre-amplifiers swing out for servicing.
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CONSOLE SPEECH INPUT EQUIPMENT -

Type 76-B

HE RCA 76-B has heen designed to provide a com-
plete and flexible speech input system for maximum

economy. It provides all the amplifying and control
equipment required to successfully handle two studios,
an announce and transcription booth, and six remote
lines. All the amplifying and control equipment is mounted
in a single consolette and two power supplies are located
in an external box which may be floor or wall mounted.

Full facilities are provided for sinultaneous auditioning
and broadcasting of any combination of studios, turntables
or remote lines. A separate talk-back microphone may bz
instantly switched to either of the studios or remote lines.
The talk-back and cueing circuits are interlacked with
the microphone keys to prevent feed-back. A six position
mixer is utilized with preamplifiers connected to four of
the mixers and banks of mechanically interlocked push
keys connected to the remaining two. A switch in the input
to the fourth preamplifier permits the use of one announce
microphone in the control room and another in an an-
nounce or transcription booth. The push-keys on the fifth
and sixth mixer positions allow any one of six remote
lines (through pads and transformers) or two turntables
to be instantly connected to either of the two mixers.

__________
R e
o rreme] T
T Ao L4
f A
: e |
s 2 T
|
D .
""""""""" N Lot
[PREAMT | z o] ) K
14
" S g |
g O Sy 3 H'_‘HLJ’}?_%‘:&‘I%I
5 e Nt L e s
i o cuE Lines
|
o
|
J
o o o o o 1ot oo .
“::sc;’[?ffﬁfr‘ o
bl T
)
Pl Py T2 T 3w-8
phaldtdtdididtd ggffg/ ] se=mra
bobodoforfon g oy Syl
S5 PP e ey et le ) s
I 2
! 1
|
|

AEMOTL LINES

HIEL

Block diagram of RCA 76-B Consolette

[28]
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Additional push-key sets provide circuits for feeding cue
out on remote lines or bringing in monitoring circuits

from a transniitter ouiput or from a master control.

Switching facilities are included for instantly using the
monitoring amplifier in place of the program amplifier
should an emergency arise. Two power supplies are used
and the preamplifier may be swiiched to obtain their plate
voltage from either of them. The 76-B power supply also
furnishes operating voltage for external studio “on air”
light relays.

The newly standardized illuminated volume indicator
meter is furnished and the calibration is in “VU’s”. New
lower priced high quality speech input metal tubes are
used for maximum performance and economy.

Both the console and power supply have hinged chassis
and covers which permit easy and quick accessibility to
every part and connection.

The units are finished in the new RCA two-tone umber
grey lacquer.

SPECIFICATIONS

Input Impedance:
Microphones (5).................. 50 and 250 ohms
Lines (6)........coo v, 300 and 600 ohms
Turntables (2) ........................... 250 ohms
Talkback (1) ............................ 250 ohms
Monitor Cue (5) ..., 20,000 ohms
Output Impedance:
Line (1) ....... ... L 500/6060 ohms
Speaker (3)........ ... ... .. ... . ..., 15 ohms each
Output Level:

Line............. +10 VU. normal, +28 VU. max.

Monitor................ 4 watts normal, 8 watts max.
Maximum Gain:

Mic.toLine........................ 110 db.

Frequency Response:
Mic. to Line, —14 to 42 db., 30 to 10,800 cycles
Mic. to Speakers. .22 db., 30 to 10,000 cycles

Distortion:
Line......... Less than 1% for normal output
Monitor. . .Less than 214% for normal output
Noise Level:........ —=560 db. below normal output

Power Input:
105-125 volts, 50-60 cycles, 225 watts,
Tube Complement:
11-RCA-1620, 2 RCA-1621, 2 RCA-1622, 1-
RCA-5Y4G, 1 RCA 5V4G.
Size:
' Consolette, 39” long, 17" deep, 104" high
Power Supply, 15" long, 8" deep, 15" high
Weight:
Consolette, 135 1bs.
Power Supply, 60 lbs.
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ASSEMBLED

Type 81-A
Double Studio

HE TYPE 81-A operator’s console is a completely

assembled and wired unit providing a four position
mixer {plus a master) with a switching circuit similar to
that shown for the 78-B1 on page 24. It is intended for use
with three preamplifiers and provides switching for con-
necting the inputs of the preamplifiers to three micro-
phones in each of two studios. Each mixer has a key in its
input which permits the first three mixers to be connected
to the preamplifier outputs or to lines. The fourth mixer
has an input key for switching between two turntables. A
key in the output of each mixer permits switching it to
either the air or audition channels. Additional keys are
provided for switching the program amplifiers output to
either of two lines, for talking back into either studio, and
for switching the monitor amplifier’s input to {1} the
program amplifier’s output, (2) the output of the mixer’s
set for audition, and {3) an external cue such as a monitor-
ing output from a transmitter. Rectifier or DC type VI
meters are available.

MIXING CONSOLES
Type 81-B
Single Studio

HE 81-B console was designed for use in the control
booths for individual studies. It contains a six posi-
tion mixer with an “off-on” switch and indicating lamp in
the input circuit of each mixer. It is intended for use with
four preamplifiers and the two additional mixers are used
for lines or turntables. Step-by-step ladder pads are used
for the six mixers and the master attenuator. A line out
key switches the ountput of the program amplifier between
two outgoing lines. A talk-back key is provided. A monitor
key switches between the output of the program amplifier
and an external cue circuit.
As with the 81-A, the cabinet design has been made for
a maximum operating ease and serviceability. The mixer
and VI panels have a 60° slope to provide good visibility
and operating convenience. The key panel is almost hori-
zontal in order to reduce the overall height of the unit.
The entire front panel is hinged at the top rear which
permits easy and quick servicing of all attenuators and
switches. Shielded, twisted-pair, wiring is used and a
wiring diagram is furnished. Various types of VI meters
are available. The color is grey and black—and the dimen-
sions are 25 in. wide, 15 in. deep and 12 in. high. The
weight is approximately 50 lbs.

WALL MOUNTING JACK AND EQUALIZER CABINET

{291

Type MI-11500

For speech input, installations utilizing consolettes or
where the present facilities will not permit expansion, it is
often desirable to have several jack strips and one or two
variable line equalizers for terminating, patching and
equalizing the remote lines. To fill this requirement the
MI-11500 cabinet has been designed. It is for wall mount-
ing and provides mounting space for 4 type 33A double
jack strips, and one 56-E two channel variable line Equal-
izer panel—33-B jack strips may be used if preferable.
There is sufficient space inside the cabinet for 4 terminal
blocks. The overall dimensions are 2014 in. wide, 9544 in.
deep and 191 in. high. The finish is umber-grey.
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DE LUXE SPEECH INPUT UNITS

HE RCA Deluxe Line of speech input equip-

ment has been designed to provide stations with
studio equipment which would offer the maximum
in fidelity, flexibility, convenience and reliability.
While the apparatus is truly deluxe in performance
and appearance, it is not expensive considering the
many features which are offered. It has been de-
signed primarily for unsurpassed service and noth-
ing has been omitted which would contribute to
usefulness and reliability, yet cost has been watched
carefully in order to provide the desired features

without excessive expense.

The deluxe amplifiers feature fidelity of the high-
est ovder. Frequency response is uniform, not only
over the usual range to 10,000 cycles; but well
beyond. Distortion has been reduced to a point
which would have been considered impossible for
commercial apparatus a few years ago—note the
curve shown below. Noise level is well below —60
db. Thus the apparatus provides for incomparable
fidelity standards which are not likely to be exceeded

by any commercial equipment for many years.
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Typical RCA DeLuxe Front Panel, Chromium
Louvers Enhance Appearance and Provide
Additional Ventilation

But fidelity is not the only consideration. Reliabil-
ity is particularly important to stations deriving in-
come from the sale of time. One interruption, par-
ticularly when several stations are receiving the same
program, may cost far more than the apparatus.
Therefore, the equipment has been provided with
components which are unusually heavy and which
have a larger factor of safety than normal. Resist-
ances and capacitors are the best which can be ob-
tained for the purpose, tested under conditions which
assure trouble free service. Transformers are large in
order to avoid low frequency distortion and are pro-
vided with particularly efficient shielding. Gain con-

trols are all of the tapped type with individual fixed
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Rear View of 78-B Rack Showing Perfect Accessibility

resistor units constructed to avoid noise during opera-
tion and tested for thousands of cycles of use. Every
© Jetail has been carefully considered from the stand-
@ point of reliability and long life.

Convenience plays an important part also. Most

H. T. Neher

of the deluxe units are supplied with hinged chassis
units which allow the entire unit to be tipped to the
rear, exposing the under portion for inspection. Thus
it is unnecessary to remove the panel from the rack
once it has been connected up. Tubes are easily
reached through a door in the front panel. Meters
are of the illuminated type with easy access to the
lamp. Plate currents of tubes can be read by operat-
ing push-buttons. Even the terminal strips are of a
type which facilitate wiring.

Appearance has been considered important to in-
crease the prestige of the station. The front panels
are treated with chromium styling which also forms
louvres to furnish ventilation and to keep all parts at
a conservative temperature. Chassis and components
are heavily plated to provide an attractive appearance
and to prevent dust from sticking. Panel finish is
uniform and of the highest grade.

Thus the deluxe units represent the finest speech
input equipment it is possible to obtain. While the
cost is somewhat greater than for other lines, it is rep-
resented in value — greater safety factor, heavier
materials, more expensive and better components as
well as showmanship in appearance and highest fidel-
ity. Stations desiring equipment which makes no
compromise in performance may buy this apparatus
in unit form, building up as the occasion demands.
Used extensively by network stations the RCA De-
Luxe Line finds universal acceptance among stations

large or small who appreciate fine quality apparatus.

Front View of DeLuxe Type Amplifier (55-B) With Door Opened.
Notice Accessibility of Tubes and Volume Control
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THREE-CHANNEL PRE-AMPLIFIER
Type 41-C
A Deluxe Unit Incorporating Three Complete Pre-AmpIifier Channels :

LL of the high-quality microphones devel-

oped to date have relatively low output
and are, therefore, ordinarily used with pream-
plifiers designed to raise these outputs to a
satisfactory mixing level. The Type 41-C Pream-
plifier is a unique unit which provides the
preamplification facilities ordinarily needed
for a complete speech input channel. It con-
tains three separate preamplifiers, each com-
plete and independent of the other, save for
power supply. These preamplifiers may be used
exactly as if they were three scparate units.
Since the usual speech input channel consists
of three microphone inputs, plus transcription
and line inputs—which do not require pream-
plifiers—the Type 41-C should take care of all
ordinary needs.

Prime requirements in a preamplifier are low
noise-level and freedom from microphonics. In
the Type 41-C these are assured by use of RCA-
1603 “low-noise” tubes, provision of extra-large
bypass condensers, and by shock mounting of tubes. Each
preamplifier channel consists of two stages—RCA-1603’s
triode-connected. Taps are provided so that the gain of
each channel may be set at either 42 db. or 48 db. Input
impedances of 50 ohms or 250 ohms are available from
alternate connections.

Characteristics of the Type 41-C Preamplifier are excep-
tional. The frequency response is flat from 30 to 5,000

Rear View of 41-C.

[32]

cycles, and beyond 5,000 cycles rises gradually to 16,000
cycles. This provides for an overall characteristic (of the
channel when used with the Type 44-B Microphone) uni-
form from 30 to 17,000 cycles. Distortion is less than
0.2% arithmetic snm, while the noise level (unweighted)
is —987 db. in the low-gain position, and —907F db. in the
high-gain position. The Type 41-C Preamplifier has input
impedances to match any high-quality microphone. In
addition to the normal high-fidelity characteristics, con-
sideration has also heen given to the necessity of pro-
viding a wide dynamic range without overloading. Thus
an input of 400 bavs (which, with the Type 44-B Micro-
phone, would resnlt in an output of —3 db.) can be
handled without exceeding ordinary distortion limits. This
is an important factor wherever programs rising to high
levels are to be met with.

SPECIFICATIONS

No. of Channels: three. Input Impedances: 50/250 ohms.
Output Impadances: 250/500 ohms. Gain (Each Channel):
42/48 db. Normal Output Level: —16 VU db. Max. Usable
Output: 0 VU. Output Noise Level: (unweighted) —87/79 VU.
Distortion {Arith. Sum): at normal output, 0.2%. Frequency
Response: 30 to 15,000 cycles. Power Required: 6.3 volts, 1.8
amp.; 180 v., 12 m.a. (180 v. obtainable from 40-D or
40-C). External filament transformer supplied. Panel
Height: 13314,"”. Weight: 61 1bs. Tubes: 6 RCA 1603,

T 0 db = 12% milliwatts = +11 VU
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DE LUXE PROGRAM AMPLIFIER

Type 40-D . . . A High Performance Unit
Featuring A Vacuum-Tube Yolume Indicator

HE TYPE 40-D Amplifier is a highly-perfected equip-

ment which combines the functions of main amplifier
and volume indicator. Thus it includes a three-stage low-
distortion amplifier having a relatively high output and,
in addition, a three-tube volume indicator of special and
unique characteristics.

The program or studio amplifier is properly the heart
of the speech input channel. Where failure of other units
will only handicap the speech sysiem, the failure of the
studio amplifier requires shut down or substitution of
another amplifier. In the Type 40-D Amplifier proven
circuits and circuit components have been utilized to in-
sure utmost reliability. The first stage uses an RCA-1603
“low-noise” tube, pentode-connected; the second stage, an
RCA-1603, triode-connected; and the final stage, a pair of
RCA-89’s push-pull. The use of three stages makes pos-
sible an overall gain of 75 db. (equal to the combined
gain of the line and monitoring amplifiers of some systems)
—thereby providing a margin which gives desirable flexi-
bility and furnishes a means of caring for emergency
requirements. A volume control, connected interstage,
allows adjustment of gain in 20 steps of 2 dh. each.

The V. L. system incorporated in the 40-D Amplifier is
unusual, in that it provides a method of reading levels
which is at once more easy and more accurate than older
methods. The three-tube circuit provides a “floating” indi-
cation similar to that of the FCC-approved modulation

Rear View of 40-D. Substantial Hinges Allow
Quick Chassis Opening for Inspection

[33]

Front View of the DeLuxe 40-D Showing RCA’s
Modern Illuminated Meter Design Which Features
Easy Bulb Replacement

monitors. The needle swings up very rapidly, but returns
slowly, thus allowing easy reading. Such action gives much
the same impression to the eye as do sound levels to the
ear. The V. I. circuit may be connected to operate alter-
natively as a conventional measuring circuit. However, in
either case the additional amplifier tubes furnish isola-
tion from the program circuits which is exceedingly desir-
able. The illuminated V. I. Meter provides readings
throughout a range of —20 db. to 18 db.

Performance characteristics of the Type 40-D Program
Amplifier, like those of the Type 41-C Preamplifier, are
exceptionally good. The frequency response is flat from
30 to 17,000 cycles, distortion is less than 0.2% arithmetic
sum, and noise level is —60 db. below output level (un-
weighted). While the normal output level is 0 db., the
amplifier will provide a 418 db. output without exceeding
ordinary distortion limits, thus providing for transmission
of a wide dynamic range.

SPECIFICATIONS

Input Impedances: 250/500 ohms. Output Impedances: 250/
500 ohms. Overall Gain: 75 db. Normal Output Level: 0* db.
Max. Usable Output: 4-15db. V. I. Range: —20* db. to +18*
db. Output Noise Level at Normal Output: (55 db. gain)
—70% db. Output Noise Level at Normal Output: (full gain)
—60% db. Distortion: (Arith. Sum) at normal output, 0.2%.
Frequency Response: 30-—17,000 cycles, =1 dh. Power Input:
85 watts. Panel Height: 13314,”. Weight: 61 lbs. Tubes:
2 RCA-1603, 2 RCA-89, 1 RCA-25Z5,1 RCA-6A6,1 RCA-76,
1 RCA-84. Supplies 180 v. for preamplifiers.

* 0 db = 1214 milliwatts = +11 VU
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DE LUXE BRIDGING AMPLIFIER
Type 55-B
The Ultimate in Line Amplifiers

HE RCA 55-B is a bridging or line amplifier useful for

isolating a program channel from an outgoing line.
Where a single program is fed to several points, such as
to a network, a local station and to a short wave trans-
mitter, it is important to prevent any one of the lines from
affecting the others. The 55-B has been designed for isolat-
ing lines but it is also valuable for other purposes where
a gain of 45 db. is required.

FREQUENCY RESPONSE
358 LINE AMPLIFIER

ol L]

MATCHING INPUT
e

o8

oot =
INPUT L
- L]

30 160

1000
FREQUENCY IN CYCLES PER SECQNO

Like other amplifiers of the deluxe line, the 55-B is
provided with streamline ventilation louvres and with a
hinged chassis to allow for easy access. Pushbutton reading
of plate currents is also included. The 55-B is supplied

: =
S

with a gain control to facilitate setting levels for various
lines.

The circuit of the 55-B employs an RCA-1603 in the
first stage, driving two RCA-89’s in push pull as an output
amplifier. Transformer coupling is used throughout. An
integral power supply is included using an RCA-80 rec-
tifier. Input terminations provide for bridging or line
matching connections and the output is either 500 or 250
ohms. Both hum level and distortion are low and the fre-
quency response is uniform over the range of 30 to 10,000
cycles.

Because the output may be used as high as 20 db,,
the 55-B may also be employed as a monitor amplifier or
as a voltage amplifier to drive individual power amplifiers
for loudspeaker operation.

The use of the 55-B insures a reliable, high fidelity am-
plifier for feeding outgoing programs to lines, and is
ideally suited for use at stations feeding more than one
outgoing channel. :

SPECIFICATIONS

Noise Level:

with =2 db.

Input Impedances: 500/600 or
20,000 ohms. Qutput Impedances:
250 or 500/600 ohms.
Gain: 47 db. for 600-600 ohms,
30 db. bridging 600 line. Nor-
mal Qutput Level: 4-11 VU. Max-
imum Usable Output: 4-27 VU.
—52 VU. Dis-
tortion: below 0.3% RMS at
normal output level. Frequency
Response: 30 to 10,000 cycles
Power Input: 57
watts, 110 volts, 60 cycles. Panel
Height: 101,”. Weight: 43 lbs.
unpacked. Tubes: 1 RCA-1603, 2
RCA-89,1 RCA-80.

Overall
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DE LUXE MONITORING AMPLIFIER

Type 94-D
177 Watts with Low Distortion, High Gain

HE RCA Type 94-D Monitoring Amplifier is the newest

of the well known RCA 94 series of amplifiers—recog-
nized throughout the radio industry as the ultimate in
high quality monitoring equipment. The 94-D features
high gain with large, undistorted output, which makes it
an unusually flexible amplifier, adaptable to a wide variety
of applications. Because it uses the new RCA deluxe
mechanical assembly, it is one of the most readily serviced
and attractive monitoring amplifiers on the market. DBe-
cause it utilizes the new beam power tubes in an efficient
resistance coupled circuit with degenerative fced-back, it is
capable of an output power of 17 watts with unusually low
distortion content.

FREQUENCY RESPONSE
oF A

TYPICAL 94-C MONITOR AMPLIFIER

¥
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0 1 I i = [
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A separate power supply is included in the 94-D for fur-
nishing ficld current to one or two 56 volt or 110 volt
loudspeaker fields. When the speaker field supply is not
used, the power input is reduced accordingly and no re-
actors are required. A compensator circuit gives a 5 db.
boost to the low and high frequency ends of the audio
band to compensate for the losses normally introduced by
the loudspeakers. When the 94-D is used with RCA Type
64-A or UZ-4209 loudspeakers an overall response is ob-
tained which is practically flat over the range of 50 1o
12,000 cycles. The compensation may be readily discon-
nected to provide a flat response if desired.

A bridging type volume control is provided which has
an input impedance of 20,000 ohms, an output impedance
of 500 ohms and a variation in control of 46 db. This
control may, if desired, be mounted externally at a distance
from the amplifier.

SPECIFICATIONS

Input Impedance: 20,000 ohms or 500/600 ohms with input
control. Output Impedance: 500/600, 15, 7.5, 5 ohms. Overall
Gain: 80 db. (600-600 ohms) 48 db. (20,000-600 ohms),
42 db. (bridging with remote gain control). Maximum Out-
put Level: 17 Watts. Noise Level: —24 to —28 VU. Distortion:
Less than 3% RMS at 17 watts output for any frequency
between 100 and 7,000 cveles. Frequency Response: Rising
5 dbh. at 50 and 14.000 cveles. Power Input: 100 to 130 volts,
50 to 60 cycles, 150 watts without field supply. Panel Height:
14 inches. Weight: 72 1ls. Tubes: 4 RCA-1603, 2 RCA-6L6G,
and 2 RCA-5Z3. (Only one 5Z3 required if speaker field
supply is not used.)
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THE DELUXE LINE

TYPE 96-A LIMITING AMPLIFIER

Provides High Compression Capabilities
With Low Distortion and Uniform

Frequency Response

HE TYPE 96-A Limiting Amplifier is, as its name im-

plies, an amplifier which incorporates an automatic
control for limiting the output to some predetermined
level. When used with a broadcast transmitter, the average
level of the program can be increased several db. without
having the peaks overmodulate the transmitter and cause
serious distortion and adjacent channel interference. The
96-A operates as a linear amplifier over its normal range
but contains an audio compression circuit which starts
functioning at a certain level and compresses each addi-
tional 10 db. increase of input to an output increase of
approximately 1 db.

The RCA 96-A Limiting Amplifier contains many fea-
tures not found in other similar equipment. The audio
compression circuit consists of a biased, linear full-wave
rectifier whose d-c output is used as the bias voltage for
a variable-gain push-pull amplifying stage. The rectifier
is driven by a single stage amplifier whose input is coupled
to the output of the variable-gain stage. The variable-gain
stage is also transformer coupled to a resistance push-
pull stage, which in turn drives two RCA-89 tubes in the
push-pull power-output stage. The circuit is straightfor-
ward and not unusual, but its application has been made
in this case with painstaking design considerations regard-
ing the values of the component parts.

The unit introduces practically no distortion even with
large amounts of compression—amatter of importance since
a limiting amplifier’s primary purpose is to prevent trans-
mitter distortion, and therefore it should introduce negli-
gible distortion itself. The 96-A has been designed with
compression timing constants which insure the highest
fidelity, maintain a flat frequency response with compres-
sion, and prevent distortion of low-frequency audio tones.
Complete metering (push button control) is provided for
plate currents and the plate voltage. The power supply is
regulated to provide a constant output voltage and there-
fore a constant “point of compression” regardless of varia-

Power Supply Unit of the 96-A4

[36]

tions in the a-c line voltage. The front panel illuminated
meter is connected to a 3-position switch so it may be
used for (1) indicating plate currents, (2) indicating “db”
of compression, or (3) indicating audio output level in db.

A switch is provided on the chassis inside the front panel
door, for making the limiter function inoperative, to facili-
tate set-up and checking operations. Additional controls
on the chassis are a hum balance adjustment, zero adjust-
ment for “db-compression” scale on meter, vernier adjust-
ment of level at which limiting action takes place and a
switch for checking the dynamic balance of the push-pull
input tubes. Controls regulating the input and output

levels are calibrated divectly in decibels to facilitate setting. |

SPECIFICATIONS

Output Power: 418 db. (0.8 walt) maximum —0.5% RMS 400 cycle
distortion; 0 db. (0.0125 watt) normal —0.2% RMS 400 cycle distor-
tion. Input Level: 0 db. maximum without compression; +20 db.
maximum with 18 db. of compression; —40 db. minimum level at
which compression can be started. Impedance: 500 ohms, input and
outpul. Gain: 58 db. al maximum volume control setlings and signal
below compression level. Frequency Response: =1 db. from 30 to
10,000 cycles with or without compression and at any setling of gain
controls. Distortion: Less than 2% RMS at any frequency between 50
and 7000 cycles, at any amount of compression below 18 db. and at
any output level below 18 db. (0.8 watts). NOTE: The 400 cycle
RMS distortion s below 0.5%. Noise Level: 68 db. below zero level,
with output control at maximum (86 db. below +18 db. output);
—85 db. below zero level, with oulput control at minimum (75 db.
below —10 db. output). Compression Timing: .001 sec. for complete
action of gain reducing function. 7 sec. for 90% recovery ol gain
after signal drops below compression level. Power Input: 105-125 volts,
50-60 cycles, 98 watts at 92% power factor. Output of Power Supply:
260 volts, .075 amps. Tubes: Amplifier: 2 RCA-6K7, 1 RCA-6N7, 2
RCA-89, 1 RCA-6R7; Power Supply: 1 RCA 5U4G, 1 RCA-2A3, 1 RCA-
6J7G, 1 RCA-874, Weight: Amplifier, 41 lhs., unpacked; Power Supply,
49 lbs., unpacked. Overall Dimensions: Amplifier—19” wide x 14” high
x 9" deep; Power supply—19” wide x 10%4” high x 9” deep. Finish:
Panels — Rubber black lacquer; Chassis, Reactors, etc. — Polished
chromium; Power Transformer—Black Japan. NOTE: Stock number
of power supply unit, MI-11300.
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THE DE LUXE LINE

MIXER AND SWITCHING PANEL
Type 46-B ... A Streamlined Unit Providing Four Mixing Channels
Plus Line-Microphone Switching Positions

HE TYPE 46-B Panel furnishes all the necessary mix-

ing and switching facilities for the control room of a
small station or the control booth of larger stations. The
four mixer positions provided will take care of a total of
eight input positions, through use of the three-position
key-switches in the input of each mixer. These eight sets
of input connections allow a number of microphone in-
puts, transcription turntables and incoming lines to be
arranged as desired. For instance, three mixers may con-
nect to microphone inputs in the left position and to in-

coming lines in the right position while the fourth mixer
is connected to two transcription turntables. Thus con-
nected, this unit works in very nicely with the Type 41-C
Preamplifier, or equally well with separate preamplifiers
such as the Type 41.-B.

The circuits of the Type 46-B Mixer and Switching
Panel are so arranged that the attenuation introduced in
each channel is entirely independent of that in the others,
while each input is provided with a shorting resistor so
that in the center key position the channel is dead. The
individual mixers are of the balanced variable ladder type
and are of an improved design developed especially for
use in this unit. They have twenty contacts providing a
total of 38 db. attenuation with infinite attenuation on
the last tap.

SPECIFICATIONS

No. of Mixing Positions: four. No. of Input Positions: eight.
Input Impedance: 250 ohms. Oufput Impedance: 250/500
ohms. Fixed Attenuation: 12 db. Variable Attenuation: (2 db.
steps) 38 db. Height of Panel: 574,". Weight: 20 1bs.

ILLUMINATED METER PANEL

Type 15-C . . . A New Unit Especially Designed
for Use with A-C Operated Equipment

HILE a meter panel is not an absolute necessity, the

need for frequent checking of voltages and tube cur-
rents is such that one such panel is ordinarily incorporated
in each speech input channel. The Type 15-C Meter Panel
has been especially designed for use with RCA Deluxe
Speech Input Units and to work most efficiently with
these. These units do not require patch cords for checking
voltages and currents. This improvement in appearance
and operation has been obtained by providing push-but-
tons on these panels which automatically connect the
proper meter in the circuit. The Type 15-C is particularly
suited to this use. It contains three meters; one for meas-
uring the a-c line voltage; another for measuring plate
voltages; and a third for measuring plate currents. The
plate voltmeter has a three-position switch associated with
it, so that two plate voltage sources may be permanently
connected, the third position being off. The milliammeter
has a push-button providing two current ranges. When this

[37]

meter panel is used with the deluxe units, routine check-
ing is easily accomplished and in case of tube failure the
defective unit can be located almost immediately.

SPECIFICATIONS

D-C Voltmeter: 0-250 volts. D-C Millammeter: 0-10 and 0-100
ma. A-C Voltmeter: 0-150 volts. Dimensions: 19" wide, 514"
high, 4” deep. Weight: (unpacked) 914 lbs.
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STANDARD LINE
SPEECH INPUT
EQUIPMENT

HE RCA Standard Line equipment features full size rack mounting
units heavily constructed and designed for discriminating users. This
equipment is constructed in the conventional rack mounting manner—
panel and chassis mounted permanently together with tubes accessible
through a door in the front. High fidelity operation is, of course, pro-
vided with low distortion and noise level. Components are selected for
reliability and long life. The standard line wnits are distinctly high qual-
ity broadcast equipment, pleasing in appearance and convenient to use.
Included in the standard line are such panels as the 41-B pre-amplifier
and the 40-C line amplifier which have been used extensively by many
stations and which have won an excellent reputation. The 41-B single
pre-amplifier forms a convenient unit for adding one additional micro-
phone to a speech input system. The 40-C, with its volume indicator in-
cluded, offers means for adding another channel at minimum expense.
Thus the standard line of equipment provides flexible units for broad-
cast service, either in new installations or in expanding of existing facili-

ties, with assurance of high fidelity service and reliable operation.

(38]
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THE STANDARD LINE

STANDARD PRE-AMPLIFIER Type 41-B
A Single Channel Pre-Amplifying Unit for High Quality Microphones

HE TYPE 41-B Pre-amplifier is the standard two-
stage single-channel amplifier used in RCA speech
systems for several years past. Occupying a position be-
tween the 41-C Pre-amplifier of the de luxe line and the
85-A Pre-amplifier of the economy line, it meets the re-
quirements of a number of special applications—not only
as a replacement item, but'in many new installations; for
instance, in de luxe systems where more channels are re-
quired than are provided by the 41-C. Or again, where
only one or two channels are required, as in agency audi-
tioning setups, or the like. For such uses it provides re-
production quality unexcelled throughout the usable band
(30-10,000 cycles), maximum reliability, conveniences such
as front access to tubes, and an appearance which allows
it to be used with standard, de luxe or economy type
installations.
Because of the extremely low signals handled by pre-

FREQUE NCYOFO-MRA(;TE*STIQ

A
TYPICAL 4|-B
PREAMPLIFIER =

oo
FREQUENCY IN CYCLES PER SECOND

Type 15-

10000

= = 1 P T

THE 15-B Meter Panel has been especially designed for
use with the RCA Standard Line of speech input units. A
patch cord is furnished with the 15-B for taking plate
current readings and a two-way switch is provided for
measuring the plate voltage from two sources. The A.C.
meter is permanently connected in the circuit. The millia-
meter has a push-button providing two current ranges.
When this meter panel is used with the 40-C and 41-B
amplifiers, routine checking is easily accomplished, and in

[39]
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amplifiers, microphonics and hum background must be
exceptionally low. The Type 41-B Pre-amplifier is designed
to meet these requirements. The input circuits are heavily
shielded to prevent noise pickup—while the RCA-1603
Radiotrons used in both stages of the amplifier are ex-
ceptionally free from microphonics and hum. Standard
input and output impedances are used, so that the ampli-
fier may be used with any type of microphone where a
fixed gain of about 40 db. is required. The output as
normally used is —27 db., but may be as high as 13 db.
without causing distortion to exceed ordinary limits. Fila-
ment power is obtained from a separately mounted trans-
former which is furnished. The required - plate supply
(5 ma. at 180 volts) is ordinarily obtained from a tap on
the rectifier of the Type 40-C Amplifier.

SPECIFICATIONS

No. of Channels: one. Input Impedances: 67.5/250 ohms. Out-
put Impedance: 250/500 ohms. Gain: 42/48 db. Normal Out-
put Level: —16 VU. Max. Usable Qutput: 0 VU. Output Noise
Level: —77 VU. Distortion (Arith. Sum}): at normal output .4
of 1%. Frequency Response: 30 to 10,000 cycles. Power
Required: 6.3 volts, 0.6 amp.; 180 volts, .004 amp. Panel
Height: 514”7, Tubes: 2 RCA-1603.

STANDARD METER PANEL

case of tube failure the defective unit can be located almost
immediately.

SPECIFICATIONS

D.C. Voltmeter.........ouii i, 0-250 Volts
D.C. Milliameter...................... 0-10 and 0-100 MA.
AC. Voltmeter.........co i 0-150 Volis
Diménsions..................19” wide, 514" high, 4” deep

9 lbs.
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THE STANDARD LINE

STANDARD PROGRAM AMPLIFIER

Type 40-C
A Time Tested Unit of Proved Performance and Reliability

HE TYPE 40-C Program Amplifier is an all-purpose
Tunit which, like the Type 41-B Preamplifier, has
proved its worth in hundreds of stations from coast to
coast. For use as a replacement in, or addition to, stan-
dard type speech systems, it is unexcelled. It has char-
acteristics bettered only by the deluxe Type 40-D Ampli-
fier and like the latter, it includes a built-in V. 1. system
(rectox type) and a power unit with connections for sup-

plying plate voltages to preamplifiers. While it does not
have the deluxe construction, the mechanical design fol-
lows time tested lines proven reliability and convenience.

The amplifier proper includes three stages, triode con-
nected RCA-1603’s in the first two stages and RCA 89’s
push-pull in the output stage. This line-up provides an
overall gain of 69 db. and while the normal output is of
the order of zero db., the amplifier can furnish an undis-
torted output of 416 db.* The gain control provides 38
db. attenuation in steps of 2 db. The volume indicator—of
the copper-oxide type—is of the standard type calibrated
from —6 to +18 db,

The rectifier uses an RCA-25Z5 in a voltage-doubler cir-
cuit, thus eliminating the usual plate transformer and re-
ducing the likelihood of hum introduction. Besides pro-
viding plate voltage for the Type 40-C Amplifier itself,
this rectifier also has taps supplying plate voltage for up
to three Type 41-B Preamplifiers with suitable plate filter
circuits.

SPECIFICATIONS

Input Impedance: 250/500 ohms. Output Impedance: 500/600
ohms. Overall Gain: 69 db. Normal Output Level: 0 db.* Max.
Usable Qutput: |-15 db.* V. I. Range: —8 db.* to 420 db.
Qutput Noise Level: —60 db.* Distortion (Arith. Sum):
0.25% at mormal output 0 db.* Frequency Response: 30 to
10,000 cycles. Power Input: 75 watts. Panel Height: 13314,”.
Weight: 58 lbs. Tubes: 2 RCA-1603, 2 RCA-89, 1 RCA-25Z5.
* 0 db. = 1214 milliwatts = +11 VU.

+4
FREQUENCY CHARACTERISTIC
OF A _TYPICAL
+2 TYPE 40-C AMPLIFIER
2o
-2
-4
30 100 1000 10000
FREQUENCY IN CYCLES PER SECOND
Frequency characteristic of a typical Type 40-C Amplifier
4 FREQUENCY CHARACTERISTIC
OF TYPICAL L
+2 BROADCAST SPEECH INPUT EQUIPMENT
TYPE 41-B + TYPE 46-A + TYPE 40-C
(o] L | N T | } L I | ]
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Frequency characteristic of typical Broadcast Speech Input Equipment
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ECONOMY LINE
SPEECH INPUT EQUIPMENT

HE “Economy” line has been developed for in-
stallations where cost is an important factor but
where high quality and fidelity must be maintained.
It consists of a complete set of amplifiers for any size
of studio installation. The low price of these units
is in no way a reflection upon their reliability and
operating performance but is the result of careful
engineering design. The latest circuit developments,
utilizing the best tubes available, have been employed.
Costs have been held to a minimum by omitting
deluxe features and by using a simple mechanical
design. An installation using RCA “Economy” line
units benefits economically because of the low initial
cost and because more units can be mounted in less
space than with regular speech input equipment. An
example of installation possibilities of these units is
demonstrated by the Type 80-A Studio Desk shown
on the following two pages. The units employ a
chassis type construction and are carried in stock
without panel mountings. For rack mounting, either
the 36-A or 36-B Panel and Shelf Assemblies should
be used.

Z.8

8'5 Dllb! TOR li I\(s FRFQUEN(IEY
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a N
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Distortion Curve of Program Circuit
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2 | | ] rhendency Restonse | 11
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ouTRy
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Signal Levels for Studio System
NOTE: 0 db = 1215 milliwaits = +11 VU

The fidelity characteristics of the RCA “Economy”
amplifiers are shown in the adjoining curves which
represent actual measurements on speech input sys-
tems employing units of the “Economy” line. It
should be noted that an essentially flat frequency
characteristic is obtained from 30 to 10,000 cycles
and that the low distortion given in the component
amplifier specifications is not just a 400 cycle measure-
ment but for the entire audio band between 50 and
7000 cycles. Also the noise specifications include all

unweighted noise components in the output and not

only the A. C. hum.
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THE ECONOMY LINE

MICROPHONE PRE-AMPLIFIER TYPE 85- A

HE TYPE 85-A Preamplifier is an extremely

small, single-tube, high-fidelity microphone pre-
amplifier. It has been designed to obtain the maxi-
mum gain from the especially developed RCA 1603
tube. Its compact size and low price adapts it to many
uses, such as a transcription turntable booster or a
booster on the input of the monitoring amplifier to
adapt it to low level audition work. Because of the
small size and neat mechanical design, considerable
flexibility is possible with regard to the installation,
since these preamplifiers may be mounted directly
in the control console or control desk and thereby
eliminate many long leads. The mounting flexibility
also applies to rack and panel installations where one
to six 85-A’s may be mounted on a single 36A or 36B
panel. An additional 85-A is usually used as a
“booster” amplifier preceding the “master” mixer to
provide for low noise to signal ratio. Employing such
a system a five channel, high-level mixing, speech
input system can be economically installed by using
six (one as master booster) 85-A preamplifiers all of
which could be mounted on one panel.

The audio transformers for the 85-A Preamplifier
were especially developed and designed by RCA En-
gineers for this application. They feature small size
without sacrifice of important operating characteris-
tics and reliability. A recently developed type of
shielding cover surrounds the transformer to prevent
hum pickup. The tube in the 85-A mounts vertically
and is properly shock mounted to prevent.micro-
phonics. A filament transformer (MI-11,606) is fur-
nished separately and is capable of furnishing fila-

4 —T .lll

ment power to six 85-A Preamplifiers. Plate voltage
is usually obtained from the program amplifier (84-A)
but if none is available the RCA MI-11302 or M1-4303

Power Supply is recommended.

SPECIFICATIONS

Input Impedance: 30 and 250 ohms. Output Impedance: 250
chms balanced and 62.5 ohms unbalanced. Maximum Input
Level: —30 VU. Output Level: —0 VU. with 19 RMS dis-
tortion. Transmission Gain: 30 db. Frequency Response: 1 db.
from 100 to 6060 cycles and *2 db. from 30 to 100 cycles
and 6000 to 10,000 cycles. Distortion: 0.3% at normal output.
Noise Level: —92 VU. Tube Complement: 1 RCA 1603.
Power Supply: 180 to 250 volts DC at 3 MA for plate, and
6.3 volis AC or DC at .3 Amp. for filament. Weight: 4 lbs.
{unpacked). Dimensions: (over all} 215" wide x 12% " deep
x 6” high. Finish: Silver grey opalescent.

NOTE: For rack mounting use 36-A or 36-B Panel and
Shelves.

+2 FRE@UENCY RESPONSE

DB.O 85-A
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4

30 100

000 10000
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THE ECONOMY LINE

ISOLATION AMPLIFIER TYPE 85-X

The Type 85-X Isolation Amplifier is a single stage unit
which has been designed for use in audio circuits requiring
an isolation device. When used to bridge program circuits
its output may be fed into monitoring busses so that the
loudspeaker amplifiers may be switched between the
various monitoring circuits without clicks feeding back
into the program. The 85-X is ideally suited to such an
application because of its low price, small size, flat [re-
quency response and low distortion. Six 85-X’s may be
mounted on one 36-A or 36-B panel. When bridging a 600
line and working into a 600 monitoring buss, it performs
as a no-gain no-loss device with a backward attenuation
or isolation of 60 db. The volume control is in reality a
feedback control, less than normal feedback increases the
gain while greater than normal feedback (16 db.) de-
creases the gain. When the amplifier is connected {for
bridging input, the volume control will vary the gain from
—3.5 db. to 44 db. through a normal setting of 0 db. With
matching input, the gain may be varied from 12 db. to 20.5
db. Thus the maximum possible feedback consistent with

the required gain is always utilized.

The power input requirements can be furnished from
the MI-4303 or MI-11302 power supplies and the RT-386
(MI-11606) Filament transformer.

FREQUENCY RESPONSE OF A
TYPICAL TYPE 83-X ISOLATION AMPLIFIER

5| [T [ T 11
G B e R Y
DISTORTION CHARACTERISTIC OF A

z TYPICAL TYPE 85-X ISOLATION AMPLIFIER
égo\.\M louTPUT= +1oviL
‘ gow 100 = 10000

B 1000
FREQUENCY
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SPECIFICATIONS

Input Impedance..................... 600 and 20,000 ohms
Load Impedance...............oooiiii L 600 ohms
Input Level...................... +19 VU, max. bridging
Qutput Level. .......... .o it -+19 VU, normal
Distortion....... Less than 19 at rated output for any fre-
quency between 50 and 10,000 cycles
Frequency Response...... #0.5 db. from 30 to 10,000 cycles
Noise Level. ... i —15VU
Gain.............il 0 db. bridging, 16 db. matching
Tube Complement................... 1 RCA-1620 (or 6J7)
Power Supply...... Plate, 180-250 volts, 3.8 ma. at 240 V.
Filament, 6.3 volts A.C. or D.C., 0.3 amperes
Dimensions. ............... 1215” deep, 214" wide, 6” high
Weight ... . 4 1bs
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THE ECONOMY LINE

POWER SUPPLIES FOR 85-A AND 85-X AMPLIFIERS

MI-4303
PRE-AMPLIFIER POWER SUPPLY

THE MI1-4303 Power Supply is intended to furnish plate
and filament voltages for a maximum of two Type 85-A
Preamplifiers or 85-X Isolation Amplifiers or one 41-B Pre-
amplifier. It contains a hum control potentiometer across
the filament supply. A power switch and a 14 ampere glass
fuse is provided. Three MI-4303 power supplies may be
mounted on one 36-A or 36-B Panel.

SPECIFICATIONS

Output: (a) 1.5 amperes at 6.4 volts, A.C.; (b) 3.5 ma. at
250 volis, D.C.; 6 ma. at 210 volis, D.C. [nput: 110 to 120
volts, 50/60 cycles; 21 watts at maximum load. 90% P. F.
Hum Level: —166 db. below 250 volts at 3.5 ma.; —152 db.
below 210 volts at 6 ina. Tube Complement: One RCA-80.
Dimensions (overall): 534" wide, 81" deep, 6%” high.
Weight: 6 1bs.

‘MI-11302
PRE-AMPLIFIER POWER SUPPLY

THE MI-11302 Power Supply has been designed to fur-
nish plate and filament voltages to a maximum of ten Type
85-A Preamplifiers or 85-X Isolation Amplifiers. It will
furnish plate voltage to 3 Type 41.C Preamplifiers or 9
Type 41-B Preamplifiers. It contains a hum control poten-
tiometer across the filament supply and an output voltage
regulating potentiometer. A power switch and a 1 ampere
glass fuse is provided. Two MI-11302 power supplies may
be mounted on one 36-A or 36-B Panel.

SPECIFICATIONS

Output: (a) 3 amperes at 6.4 volts, A.C. (b) 50 ma. at 180
to 250 volts, D. C. Note: Output D. C. voltage may be regu-
lated through above limits by means of integral control.
Input: 100 to 130 volts A. C., 50/60 cycles. 65 watts for
max. load. 90% P. F. Hum Level: Approx. —133 db. below
250 volts at 50 m. a. Approx. —138 db. below 180 volts at
50 ma. Tube Complement: One RCA-5Y3G. Dimensions
(overall): 8” wide, 1215"” deep, 8" high. Weight: 18 lbs.

{44]

MI-11606 (Type RT-386)
FILAMENT TRANSFORMER

THE M1.11606 (Type RT-386) Filament Transformer fur-
nishes filament voltage to a maximum of six 85-A Pream-
plifiers or 85-X Isolation Amplifiers. It has primary taps
for 110 and 120 volts, A. C., 50 or 60 cycles. Its secondary
delivers a maximum of 1.8 amperes and 6.3 volts. A vari-
able potentiometer is connected across the secondary and
is screw driver operated for obtaining a hum minimum.
The overall height is 4” and the overall base dimensions
are 214 ¢” x 23", Four .199” mounting holes are located
on 2% " x 114" center lines.
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THE ECONOMY LINE

PROGRAM AND LINE AMPLIFIER

Type 84-A

HE TYPE 84-A General Purpose .
Amplifier has been developed to fill SN -2 FREQUENCY RESPONSE 4
the place in the “Economy” line which 4 g ! I- B{A: | ‘ l
has long been occupied in the “Standard” B0 S~EL 2-84A COMPENSATED
line by the famous RCA 40-C. It includes i Li i i i T i | =
a number of features which make it one of =1 —

the most versatile speech-input amplifiers
on the market. It consists of an AC oper-
ated, three stage amplifier featuring high overall gain with
a low noise level. This amplifier has been primarily de-
signed as a Studio or Program Amplifier to boost the output
of the preamplifiers or mixtures to a level sufficiently high
to feed a line or transmitter. For this purpose its character-
istics are ideally suited. It may, however, also be used as a
high or low gain bridging amplifier for which case a 20,000
ohm bridging input pad has been provided in addition to
the regular 250 and 500 ohm transformer inputs. For
conditions where the normally high gain is not required,
as in line and isolation applications, a link switch permits
connecting around and removing the first tube leaving a
two stage amplifier. Because of the conservatively oper-
ated output tubes and a 10.5 ohm output impedance tap,
the amplifier may be used as an emergency monitoring
amplifier under which condition an output of 1.5 watts
may be obtained with approximately 3.5% RMS distor-
tion. However, for normal operation where the output
does not exceed 427 VU (0.5 watt) the RMS distortion is
less than 1%.

The circuit of the 84-A Amplifier employs one RCA-
1603 pentode connected as the first stage and one RCA-
1603 triode connected as the second stage. Two RCA-89’s

[45}

are used in the power output stage. Resistance coupling is
used between the first and second stage and transformer
coupling between the second and output stages. As sup-
plied, the 84-A has an essentially flat frequency response
from 30 to 10,000 cycles. A compensating network is in-
cluded as a part of the amplifier which, when used, gives
the amplifier a 3 db. rise at 30 cycles. This latter char-
acteristic is desirable when the 84-A is employed in a
system using preamplifiers which employ small sized in-
put and output transformers. Such preamplifiers usually
have a 30 cycle drop of from 1 to 1.5 db. and since they
are single stage units two are usually used in cascade thus
requiring a 3 db. compensation in the program amplifier.

The volume control and the hum control are located
on the front part of the chassis. Terminals and an
external meter switch are provided for checking the
cathode voltage (plate current indication) of each tube
with an external meter. Also located on the chassis are a
line switch and a line fuse. Terminals are provided for
supplying an additionally filtered plate voltage (215 volts
at 16 ma.) for the preamplifiers. This supply is sufficient
for six Type 85-A Preamplifiers. One 84-A Amplifier may
be mounted on one 36-A or 36-B Panel.

SPECIFICATIONS

Input Impedance: 500/600 and 250 ohms, balanced; 125 and
62.5 ohms, unbalanced; 20,000 ohms, bridging, balanced.
Output Impedance: 500/600 and 250 ohms, balanced and
125, 62.5 or 10,5 ohms unbalanced. Output Level: 4-21 VU
with 0.59, RMS distortion, and 4-27 VU (0.5 watt) with
19, RMS distortion. Overall Gain (Max): 75 db., match-
ing; 37 db., bridging; 50 db., matching but less first tube.
Max. Input Level: 27 VU limited only by transformer
saturation. Frequency Response: =1 db. from 30 to 10,000
cycles. Noise Level: —49 VU unweighted, maximum gain.
Power Input: 105 to 125 volts, 50 to 60 cycles, 60 watts at
93% power factor. Tuke Complement: 2 RCA-1603, 2 RCA-
89, and 1 RCA-80. Weight: 40 1bs. (unpacked). Overall
Dimensions: 16” wide x 13” deep x 73;” high. Finish: Silver
grey opalescent.
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THE ECONOMY LINE

MONITORING AMPLIFIER

Type 82-B

HE TYPE 82-B Monitoring Amplifier is a low distor-
tion, AC operated, 8 watt amplifier which may be used
with an external volume control. The comparatively high
overall gain of the 82-B makes it quite versatile for it may
be operated directly from the preamplifiers for audition
purposes. Its 500 ohm input and output impedances make
it suitable for emergency operation as a program amplifier.
Although its design enables three loudspeakers to be
operated very satisfactorily, its low cost permits the broad-
cast engineer to use individual amplifiers with each of the
office and house monitoring loudspeakers. Such a system
has proven to be the most satisfactory because it permits
dial and dircct switching between monitoring channels.

The 82-B Chassis

The inputs of the speaker amplifiers may be bridged
across any of the program channels without affecting the
volume of other loudspeakers. Such an arrangement allows
the monitoring busses to be operated at low levels to
prevent cross-talk.

Output impedances of one, two or three loudspeaker
voice coils are provided. Field supply (110 volts) for
these speakers is furnished by the built-in power supply.
When the field excitation is not required the voltage divid-
ing resistor may be disconnected and the power trans-
former secondary taps changed thus reducing the input
power by approximately 40 watts. The volume control is
a spccial unit which may be mounted externally as de-
sired. It consists of a double potentiometer which gives
complete control of the volume level and provides a bal-
anced input. Input resistors are so connected that a short
in the volume control will not short the line across which
it is connected.

The circuit of the 82-B amplifier is straightforward. A
triode connected is employed in the first stage. One is used
for the second stage and an additional is used as an inverter
tube. Two in push-pull constitute the power output stage
and careful designing has been used to realize the efficiency
possible with these beam-power tubes while maintaining
complete stability. Degenerative feed-back is utilized and
the fced-back loop is from the secondary of the output
transformer to the cathode of the second amplifier tube.

[46]
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Rear View of 82-B Mounted on 36-A Shelf

By using interstage resistance coupling and by using proper
circuit constauts, the feed-back has been successfully
adapted to operate over a wide band of audio frequencies.

As supplied, the 82-B Monitoring Amplifier has an
essentially flat frequency response from 30 to 10,000 cycles.
Where it is desirable to peak the high and low frequency
ends of the audio band a small compensating network
{MI1-4313) is available and may be easily installed with-
out drilling. One 82-B amplifier may be mounted on one

36-A or 36-B Panel.

SPECIFICATIONS

Input Impedances: 500 and 20,000 ohms. Output Impedances:
500, 15, 7.5 and 5 ohms. Overall Gain: 67 db. with matching
input, 49 db. with bridging input and 35 db. with bridging
input and remote volume control. Output Level: 8.0 watts
with less than 2% RMS distortion. Frequency Response:
#+1.5 db., 30 to 10,000 cycles. Noise Level: —29 VU, un-
weighted. Power Input: 115 volis, 60 cycles, 157.5 watts at
90% power factor. NOTE: When not supplying speaker
fields deduct 40 watts. Tube Complement: 3 RCA-1620
(6J7); 2 RCA-1622 (6L.6) ; 1 RCA-5 U4G. Weight: 25 lbs.
{unpacked). Overall Dimensions: 16 inches x 10 inches x 7
inches high. Finish: Silver gray opalescent. Stock Number
Compensating Network: MI-4313, A 180 V. (21.5 ma.) tap is
available on the terminal board that may be used in con-
junction with an MI-11203 external filter as an emergency
supply for 85-A Preamplifiers.

!

+8

| - FREQUENCY RESPONSE OF A
WL M TYPICAL TYPE 82-B MONITORING AMPLIFIER
+
COMPENSATED ~_ ' A7
@45 Lo ~ ! P
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THE ECONOMY LINE

PANEL AND SHELF

Type 36-A

HE TYPE 36-A Panel and Shelf Assembly is designed

to mount the various units of the “Economy” line on a
standard speech input rack. It can of course be used for
rack mounting various other equipment which has suitable
dimensions. The 36-A matches the front panel appearance
and provides some of the features of the “De Luxe” line
of RCA Speech Input Equipment. A plate current switch
is not furnished with the 36-A. Ventilation is obtained
through the chromium plated louvres which are a part of
the door. On the rear of the panel is secured a horizontal
shelf on which the amplifier chassis is normally mounted.
Such a mounting arrangement allows quick access to tubes
and comparatively easy chassis removal for servicing. It
also maintains a vertical mounting for all the tubes thereby
insuring quieter operation and longer life.

SPECIFICATIONS

Panel Dimensions: 19”7 wide x 1014” high. Shelf Dimensions:
165" wide x 13" deep. Provides mounting space for-

6—385-A Preamplifiers

6—85-X Isolation Amplifiers
1—84-A Program Amplifier
1—82-B Monitoring Amplifier

MI-11700 Plate Current Indicating Meter

The MI-11700 Meter is a 714 volt Voltmeter mounted in
an RCA illuminated streamlined case. The meter is used
to measure bias voltages across either the whole or a part
of the bias resistor. This serves as an accurate indication
of plate current. The meter has an internal resistance of
20,000 ohms per volt and may therefore be switched into
the low level tube circuits without interfering with the
program. The meter requires a 234" diameter round
mounting hole and its flange diameter is 334”. The illumi-
nating lamp requires 6.3 volis. The meter is calibrated to
mount on a 14” steel panel.

[47]

Type 36-B

HE TYPE 36-B Panel and Shelf Assembly is similar

to the 36-A except that the door is not hinged and the
louvres have been omitted. Thus the 36-B provides a high
quality low cost rack mounting for “Economy” line ampli-
fier units. The mounting presents a very neat appearance
and offers nearly all the features described for the 36-A.
The door of the 36-B has three stripes on each side of the
nameplate and holes are provided at the lower right and
lower left for volume controls and meter switches. A
metering switch is supplied with each shelf and is used
for switching a meter for measuring bias voltages of the
83B, 84A and 85A amplifiers, thus providing an indica-
tion of plate current.

SPECIFICATIONS

Panel Dimensions: 19” wide x 834" high. Shelf Dimensions:
1634"” wide x 13" deep. Provides mounting space for:
6—85-A Preamplifiers
6—85-X Isolation Amplifiers
1—84-A Program Amplifier
1-—82-B Monitoring Amplifier

MI-11701 Meter Transfer Switch

The MI-11701 Switch may be used with the MI1-11700 Plate
Current Indicating Meter to permit rapid checking of plate
currents in any of 6 positions. The switch is furnished with
a knob and dial and is single hole (13,”) mounting.
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SUMMARY OF RCA
BROADCAST AMPLIFIER CHARACTERISTICS®

I 1
Tvoe Usage Max. Max.* Max.* Input Output Type Cat.
YP (Equipment Line) Gain Input Output Impedance Impedance Mounting | Page
85-A | Preamplifier, 1 stage 30 db. —30 VU 0 VU 30, 250 ohms 250, 62.5 ohms = Chassis 42
{Econorny) {or rack)
| ||
41-B grsiaa?eg“ﬁ“v 48db | —48 VU 0 VU 50,250 ohms 250, 500 ohms | Rack 39
{Standard)
0 - |
41.c | Triple Preamplifier, | 44 gp, —48 VU | 0 VU 50,250 ohms | 250, 500 ohms  Rack 32
each 2 stages \
(DeLuxeg)
[ | |
84-A PrOgr'am and Line 75 db matching] +27 VU | +27 VU 500, 250, 125, 500, 250, 125, Chassis 45
Amg"ﬁ“ 42 db bridging 62.5, 20,000 62.5, 10.5 ohms | (or rack)
(Feonorny) ohms ’
|
40-c  Program Amplificr 69 db —5 VU | +26 VU | 62.5, 125, 950 ohms Rack 40
with . L. 250, 500 ohms 500 ohme
(Standard)
40-D Pr,OEfgmlAmP“ﬁer 75 db —37 VU | +26 VU | 62.5, 125, 250, 500 ohms | Rack 33
with b. L. 250, 500 ohms
{DeLuxe)
|
|
85-X | Isolation 0 bridging +19 VU | +19 VU | 20,000 ohms 600 ochms Chassis 43
Amplifier 16 db matching 43 VU 600 ohms (or rack)
(Econom,y)
\ \
55-B | Tsolation and Line 30 db bridging| 427 VU | 427 VU | 500, 20,000 500, 250, 125, Rack 34
Amplifier 47 db matching| +]18 VU ohms 62.5. 10.5 ochms
(DeLuxe)
, |
82-B | Monitor 67 db matching| 430 VU =~ 8 Watis | 500 obms 500, 15, 7.5,5  Chassis | 46
Amplifier 49 db briceine BMS dic | 20,000 ohms ohms {or rack)
ridging -
(Econﬂm}') with remote v.c. 50-10.000
eyeles}
= vo, |
94-D | Monitor 77 db matching ﬁi’éﬂ“ﬁ%“g %fxa;}; 500, 20,000 500, 15, 7.5, 5 Rack 35
Amplifier 35 db bridging] 0% oo | RMS diee. | ohms ohms
39 db bridging riaging . 15L.
(DeLuxe) with remotey.c| +30 VU, | 100-10,000
brdging with| cyeles)
remote v.c.
C . 58 db 11 VU
96-A | Limiting Amplifier (with no +11 +29 YU | 500 ohms 500 chms Rack 36
(DeLucxe) compression;)
0 VU =1 milliwatt across 600 ohms= —11 db with 1214 milliwatt reference.

*Unlcss otherwise specified Max. Input and Output levels are for 19, RMS distortion at any frequency between 50 and

10,000 cycles.

{48]
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Ppeech Input Accessories

SWITCH and FUSE PANEL

Type 57-A

Especially Designed for Use with
A. C. Operated Equipment

HE TYPE 57-A Switch and Fuse Panel is an auxiliary

unit designed for input control of the AC supply.
Ordinarily one such panel is used with each rack or
channel of speech units. On this panel are mounted and
wired a flush-type indicator lamp with red cap, a double
fuseblock of the screw-plug type and a double-pole single-
throw tumbler switch. In addition there is a subpanel
which is drilled to provide a mounting for five of the
standard transformers (two isolation and three filament,
or one isolation and four filament) used with the various
amplifier units. This panel, ordinarily located near the
bottom of the rack, thus insures a convenient mounting
for these transformers and keeps them well away from the
Jow-level amplifier circuits.

SPECIFICATIONS

General Type: 110 volt, A.C. control. Switch: double-pole,
single-throw. Indicator Lamp: 110 volt. No. of Transformer
Mountings: five. Dimensions: 574,"” x 197,

PATCH CORDS

RCA maintains a stock of patch cords for the convenience
of broadcasting stations. These cords are the standard tele-
phone type using two W. E. 241-A Double Plugs and a
W. E. cord. Three sizes are available as listed below.
MI1-4652-2 Two foot cord length
4652-4 Four foot cord length
4652-6 Six foot cord length

JACK PANELS

Type 33-A and Type 33-B
Standard Panels for Use with All Equipments

OF THE auxiliary panels designed for use with the basic
speech units described on the previous pages, the jack
panels are perhaps the most important. By bringing out
the input and output connections of the amplifier and
mixing units to jacks, the overall flexibility of a speech

A Rear View of the 33-A Jack Panel

] e : | 4 | | Var et | |

33-B Jack Panel

input system is greatly increased, and testing and servicing

- facilitated. Type 33-A and 33-B Jack Panels are most con-

[49}

venient for this use. The former consists of one row of
twelve double-jacks with designation-card holders—while
the latter is similar but has two rows of jacks. The jacks
are of the closed-circuit type, so that regular circuits are
ordinarily normaled through—and are broken only when
a double plug is inserted in order to make an external
connection. The jack sleeves are chromium plated.

SPECIFICATIONS
Number of Jacks: 48 in 33-A, 24 in 33-B. Type of Jacks:
Double jacks of standard closed-circuit type. Dimensions: of
33-A, 214" x 19”; of 33-B, 114" x 19”.

JACK MATS

JACK MATS are available for covering 1, 2 or 3 Type 33-A
Double Jack Strips. When ordering specify finish required.

33-A Jack Panels mounted in 78-Bl Rack

SPECIFICATIONS
MI-11501 Single Jack Strip Mat. . .Overall Size 19" x 3154,”
MI-11502 Double Jack Strip Mat. ..Overall Size 19” x 574,"
MI-11503 Triple Jack Strip Mat. .. Overall Size 19”7 x 631/ 2"
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ACCESSORIES

STANDARD and CABINET
RACKS
Types 9-A, 9-B, 9-C, etc.

A COMPLETE LIST OF SIZES AND
ACCESSORIES

ACKS of standard construction are carried in stock in

all standard sizes. However, the Type 9-AX Cabinet
Rack (shown at the right) is now more generally used. It
provides complete shielding and protection for all of the
equipment on the racks, while at the same time largely
dispensing with individual shield covers. A large easily-
opened rear door provides instant access to all equipment.
The rack is drilled for standard panels exactly as are regu-
lar racks. A total of 77" of panel space is provided. If
desired, cabinet racks, with chromium strips and trim can
be supplied. Regular “U” and “J” strips, both for the
standard and cabinet racks, are also carried in stock.

SPECIFICATIONS

Type 9-AJX Cabinet Rack (827" high) with 2" “)”

Strips. (See 78C-1, Page 00.)

Type 9-AUX Cabinet Rack (827" high) with 1 “U”
Stri

Type I‘;-A.]Z Cabinet Rack with 4 brushed chromium
“J” Strips and trim (*]” strips and trim not at-

tached). (See 78B-1, Page 00.)

Type 9-AUZ Cabinet Rack with brushed chromium
“U” strips and trim (“U” strip and trim not at-
tached)

Type 9-A Relay Rack (8273”) with “U” or “]” strips

Type 9-B Relay Rack (757%;”) with “U” or “J” strips

{50]

Type 9-C Relay Rack (687;") with “U” or “]J” strips

Type 9-D Relay Rack (56%4”) with “U” or “]” strips

MI-4656 Brushed chromium “J” trim for 9AX Rack
(4 “)” strips and trim)

MI-4658 Brushed chromium “U” trim for 9AX Rack
(1 “U” strip and trim)

Type MI-4524 “U” Strips for 9-AX Cabinet Racks

Type MI-4537 “J” Strips for 9-AX Cabinet Racks

Type MI-4520 “U” Strips for 9-A Rack

Type MI-4521 “U” Strips for 9-B Rack

Type MI-4522 “U” Strips for 9-C Rack

Type MI-4523 “U” Strips for 9-D Rack

Type MI-4511 “J” Strips for 9-A Rack

Type MI-4512 “J” Strips for 9-B Rack

Type MI-4513 “J” Strips for 9-C Rack

Type MI-4514 “J” Strips for 9-D Rack

SHELVES
Types 35-AA, 35-B, 35-C

SHELVES of matching finish and style are carried in
stock as standard items. These are drilled ready for as-
sembly on the rack. They require a space 7” high. In addi-
tion to the regular designs in various rack widths, there
is available a special deluxe design with rounded corners
in the single width only. See Page 21.

SPECIFICATIONS

Type 35-AA Shelf. .. .DeLuxe, single width 314" high
Type 35-B Shelf Standard, double-width 7" high
Type 35-C Shelf Standard, triple-width 7”7 high

BLANK PANELS

Type MI-4589 to MI-4599

STANDARD DULL -BLACK PANELS
IN ALL WIDTHS

IN order to provide for filling spaces on the rack not
occupied by equipment panels, a complete line of blank
panels is carried in stock. These include all standard
widths from 134" to 121,”, They are of 3{4” sheet steel
and are finished and drilled so that they exactly match
the standard equipment panels.

MI-4590 Blank Panel
MTI-4598 Blank Panel
MI-4599 Blank Panel
MI-4589 Blank Panel
Mi-4591 Blank Panel (
MI1-4592 Blank Panel (57%,” Width)
(
(

(1234,” Width)
(214" Width)
(25, Width)
(3%4,” Width)

Type
Type
Type
Type
Type
Type
Type
Type
Type
Type

MI-4593 Blank Panel
MI-4594 Blank Panel
MI-4595 Blank Panel
MI1-4596 Blank Panel

(10154, Width)
(127" Width)
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3 Type 56-D

ACCESSORIES

THE Type 56-D Variable Equalizer provides a desirable
means of equalizing high or low grade lines hecause it
provides a maximum of boost of 26 db. at 25, 50 or 100
cycles simultaneously with a maximum boost of 26 db. at
4,000, 6,000, 8,000 or 10,000 cycles. The equalization is
variable in steps of 3 db. by means of “bridged-T” pads.
The high frequency and low frequency equalizing con-
trols are made independent of each other through the use
of a constant impedance circuit. A master variable attenua-
tor permits an overall volume control in 19 steps on 3 db.
The panel includes a balanced line transformer with static
shielding between windings and with a highly efficient out-
side shielding to eliminate hum pickup. A dust cover is

3 included.

b e

il LTl e
SPECIFICATIONS
Input Impedance: 600 ohms, balanced. Output Impedance: 600 ohms,

unbalanced. Input Level: +11 VU. Output Level: +11 VU. Insertion
Loss: 0.6 db. Maximum Loss: 27 db. low frequency equalization; 27 dbh.

 high frequency equalization; 54 db. low and high frequency equaliza-

tion. Noise Level: —100 VU. Panel Height: 834”. Weight: 24 lbs.

Type 56-E

THE RCA Type 56-E Line Equalizer has been designed
to equalize the non linear characteristics of either one or
two telephone lines, and it consists of two separate and
complete variable equalizers mounted on a single panel.
Any amount of equalization from zero to 40 db. may be
obtained in steps of approximately 3 db. The 56-E does

not include line transformers or master attenuators.

SPECIFICATIONS

Source Impedance: 500/600 ohms. Insertion Loss: 7 db. minimum.
Mounting: May be rack mounted on any standard rack or on an
MI.11500 wall-mounting cabinet. Size: 19” wide, 434" deep, 3%” high.
Weight: 7 lbs.

LINE EQUALIZERS

Type 56-B

ONE of the four line equalizing units for use with RCA
transmitter installations, the RCA 56-B is a rack mounting
panel equipped with a variable ladder type pad in the
output for controlling gain and with the network resistors
variable from the panel. A repeat coil is included. This
unit is desirable where equalization is likely to be varied
or where one equalizer is not tied up permanently with
a line.

SPECIFICATIONS

56-B—Input and Output Impedance: 500 ohms. Attenuation:
20 to 50 db. Volume Control Range: 38 db. in 2 db. steps.
Resistors: 100 ohms in 10 ohm steps and 10 olims in 1 ohm
steps. Repeat Coil: 1-1 ratio. Dimensions: 19”7 length, 51"
height, 814" depth. Weight 20 1b. unpacked.

THE 56-C equalizer is a semi-fixed unit, mounted in a
metal case to reduce the space requirements so that a
number may be located on the rear of one blank panel.
Similar in appearance to a transformer, the resistance ter-
minals are brought out to soldering lugs on the top of the
case, where they may be shorted out until the correct
equalization is obtained. The 56-C is particularly useful
in connection with permanent lines.

SPECIFICATIONS

56-C—Input and Output Impedance: 500 ohms, approx.
Attenuation: 1 to 30 db. Resistors: Tapped, semi-fixed, 1-111
ohms. No repeat coil. Dimensions: 354" length, 334" height,
24" depth. Weight 2 lbs. unpacked.
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ACCESSORIES

TERMINAL TRANSFORMERS

RCA offers several transformers for intercomnection he-
tween speech input units which will be useful to the broad-
casting station. These transformers are used in RCA am-
plifiers and are of the highest quality design and manu-
facture. When used for the purposes for which they are
recommended, the frequency response will be uniform
from 30 to 10,000 cycles. The several transformers are
provided with electrostatic shields between primary and
secondary and are furnished with heavily shielded cases.
Cores are of special high permeability steel. Terminals
are at the top and diagrams of the connections are sten-
ciled on the side of the case. Broadcasting stations may
employ the RCA terminal transformers between units with
assurance that the overall fidelity of the system will be
maintained.

Dimensions of all cases—314" dia., 434" height overall.

Baseplate 334" x 334”. Mounting hole center lines are
2.437" x 2.437".
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RELAY AND SIGNAL LAMP POWER SUPPLIES

RELAY POWER SUPPLY MI-4308

The MI-4308 Relay Power Supply is a small single tube
rectifier which has been designed to furnish an output of
12 volts at 1 ampere,
D.C. for relays and sig-
nal lamps. The input is
110/120 volts, 50/60
cycles, A.C. One Rec-
tigon No. 289415-C tube
is used in a half wave
rectifying circuit. The
cabinet size is 101"
high, 83%” wide and
455" deep. Two 14" con-
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duit knockouts are provided in the bottom. Mounting
strips on the rear provide four % 4" diameter mounting
holes on 114" x 7” center lines. The unit weighs about
18 1bs.

e & ®» & O

e 0 5 8

RELAY SUPPLY UNIT MI-1520

This unit is described in the Measuring Equipment sec-
tion on page 94.
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CABINET TYPE 64-AX

HE Type 64-AX Moni-
toring Loudspeaker
has been designed to fill
| the need for high-quality
speakers suitable for use in
control rooms, audition
booths, offices and other
points about the studio. It
provides exceptionally
good reproduction fidelity,
is of convenient size, and
presents an attractive ap-
_pearance.

The Type 64-AX Loud-
speaker is not simply a
conventional loudspeaker
unit mounted in a bhox—
but a perfected equipment of matched design. The speaker
unit itself consists of a double-voice coil unit. This unit is
so designed that it provides reproduction over a much
wider band of frequencies than do most other types. Fur-
ther improvement is obtained by use of an especially-
designed cabinet.

The speaker itself is mounted behind the top grill. The
rear of the unit, instead of being open, is enclosed by a
series of acoustic filter chambers of increasing sizes which
open into the large grille at the bottom of the unit. This
arrangement provides the equivalent of an eight-foot
baffle, in addition te eliminating cabinet resonance. More-
over, since the back of the console is enclosed, the location
in the room has no effect on the frequency response.

A feature of the 64-AX Speaker is its wide angle of radia-
tion in contrast to the usual sharp beam of ordinary
speakers. This is made possible by the use of special
diffuser vanes. Users of 64-A Loudspeakers may now ob-
tain these diffusers in kit form for installation on their
equipment.

The Type 64-AX Monitoring Loudspeaker can be oper-
ated from a Type 82-A or 94-D Amplifier, field supply being
obtained from the amplifier. Additional speakers may be
operated by adding more amplifiers across the line. If
desired, the amplifiers can be mounted in a matching base
which is available. The Type 64-AX Loudspeaker can be
supplied with a speaker unit operating with a field supply
of 56 volts, .215 amperes—or a field supply of 110 volts
.10 amperes. The latter can be obtained from a Type 79-A
Field Supply Unit (to be ordered extra) or similar source.
The 79-A may be mounted inside the 64-AX speaker cabinet
if desired. The pedestal base unit may be placed beneath
the speaker to contain the power supply or amplifier if
desired.

SPECIFICATIONS

Input Impedance: 15 ohms. Maximum Power Input: 10 watts. Field Coil:
two models of speakers are available, MI-4466, operating from a 110
volt DC .10 amp. supply and the MI-4467 for 56 V. DC, 215 amp.
56 volts each. Frequency Response: 60 to 10,000 cycles. Finish: Black,
umber gray—or walnut. Dimensions: 33%{¢” high, 2814” wide, 163"
deep. Base Cabinet: MI-4437 Black, MI-4438 Walnut, MI-4432-A Umber
Gray. Dimensions: 30%g” wide—16” high—171,” deep.
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- RCA MONITORING LOUDSPEAKERS

UNMOUNTED UNITS
Types UZ-4209 and UZ-4309

THE TYPES UZ-4209 and UZ-
4309 Units are unmounted 8"
high-fidelity loudspeakers especi-
ally designed for use with RCA
Deluxe Speech Input Systems.
They are particularly useful in
control booths, and other loca-
tions where floor space is limited,
in that they can be mounted on
flat baffles and suspended from
the ceiling or wall. Mounted in a

. large flat baffle, they have a uni-
form response of 90 1o 8000 cycles and a useful response
of 30 to 14,000 cycles.

SPECIFICATIONS

Max. Output: 10 watts. Frequency Response: according to
mounting, see above. Input Impedance: 15 ohms. Field Supply
Required: for UZ-4209, 56 volts, 215 MA ; for UZ-4309, 110
volts, 100 MA. Dimensions: 1014" dia. x 8” deep.

TALKBACK AND CUEING SPEAKER
Stk No. 32200, PERMANENT
MAGNET

For talk-back and cueing purposes a low priced speaker
is often desirable. The RCA No. 32200 is ideally suited for
such applications. It has a voice coil impedance of 15
ohms and uses a permanent magnet. The overall diameter
is 1214 inches. Itis rated at 10 watts and may be used with
the MI-6294 cabinet for wall or table. mounting.

FIELD POWER SUPPLY Type 57-A

The RCA 57-A Field Supply
one RCA-80 rectifier
tube to deliver 110 volts D. C.,
at 100 milliampere from a 110
volt, 50-60 cycle, A.C. source. Its

utilizes

dimensions are 734" long, 314"
wide and 634" high.
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TRANSCRIPTION TURNTABLE

Type 70-C
Wi ith High Fidelity, Diamond Point Stylus Tonearm

HE 70-C Transcription Turntable is similar to the

popular 70-A and 70-B equipments which have heen
used with satisfaction by hundreds of broadcasting stations.
It is equipped with the newly developed high fidelity
lateral tonearm employing a permanent diamond point
stylus and is provided with a number of mechanical im-
provements. With the new lateral tonearm, a quality of
reproduction is attained which results in an amazing im-
provement, especially with lateral transcriptions recorded
with characteristics which permit full range reproduction.
The frequency response of the pickup extends from 30
cycles to well over 9000 cycles and the harmonic distortion
is unusually low. For playing records having a higher
surface noise a variable high frequency cutoff filter is in-
corporated. This allows the range to be reduced to 6000
or 4500 cycles if desired.

The Type 70-C Transcription equipment is designed to
operate at both 78 r.p.m. and 334 r.p.m.—the speed
changeover being accomplished in one revolution of the
turntable. Moreover, by adding the Type 71.C Vertical
Tonearm, provision is made for reproduction of both ver-
tical-cut and lateral-cut recordings. Finally, a large-size
turntable is employed so that any size records up to 18”
can be accommodated. As a result, this equipment is com-
pletely universal; that is, it may be used interchangeably
to reproduce vertical-cut transcriptions, lateral-cut tran-
scriptions, both for 3314 and 78 r.p.m.

Type 70-C Turntable with vertical tonearm in use

[54]

Type 70-C Turntable with lateral tonearm in use

The complete equipment is housed in an attractive con-
sole finished in tones of umber gray. The high-torque
synchronous motor is cushion-mounted on the bottom shelf

of the console and is flexibly coupled to the main turn- .

table-spindle. The latter is cushion-mounted in the top of
the console. A fly-wheel, mounted on the main-spindle,
together with a mechanical filter in the drive shaft, insure
excellent speed regulation within four-tenths of one per
cent at 78 r.p.m. and within six-tenths of one per cent at
33% r.p.m. The cushion-mounting of the motor and
spindle housing, and cushioning of the suspension arms,
adequately prevent noise and vibration pickup. Speed re-
duction is accomplished by means of a heavy duty ball-
bearing speed-reduction mechanism operated by a
speedshift button conveniently located on rim of the turn-
table disc.

SPECIFICATIONS

Pickups: Lateral (space for adding Type 71-C Vertical
Arm). Recording: The RCA 72-C recorder may be used.
Motor Regulation: 0.6% at 33% r.p.m.; 0.49% at 78 r.p.m.
Output Level: (test record) ——48 db. Power Supply: 105
volts, 60 cycles, 35 watts. Cabinet Dimensions: 25" wide,
2314" deep, 31" high. Weight: 140 Ibs. Finish: Umber Gray.
Variable pass scratch filter and lateral tonearm lift included.

NOTE: 25 and 50 cycle turntables can be furnished.
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RECORDING ATTACHMENT
Type 72-B

A Convenient Attachment for Ma/(ing
High-Quality Recordings At Low Cost

THE TYPE 72-B Equipment is a relatively simple cutter
head and arm which, when used with the type 70-A or 70-B
Transcription Turntable allows any station to make acetate
recordings inexpensively and conveniently. Such record-
ings have many uses—as, for rehearsals, for auditions, for
permanent record, etc.

The Type 72-B Attachment is a single unit, complete in
itself, and is easily mounted on the turntable. Because of
the high cutting efficiency it can be operated directly from
the studio or monitoring amplifier. Either the Victor Re-
cording Discs or any of the popular makes widely avail-
able can be used.

SPECIFICATIONS

Audio Power Required: 3 watts. Cutter Impedance: 15 ohms.
Frequency Response: 60 to 6000 cycles.

FREQUENCY COMPENSATOR
FOR 71-A AND 71-B

THE MI-4898 Compensator is the same as the one fur-
nished with the 71-B1 Vertical Pickup. It is offered for
separate sale to users of 71-A and 71-B Vertical Pickups
to enable them to bring their equipment up to date. The
MI-4898 Compensator is designed to give a sufficient low
frequency boost and a high frequency attenuation in the
output of the RCA Vertical Pickup head to produce an
essentially flat response of from 50 to 7,000 cycles from
present day standard vertical recordings.

[55]

VERTICAL TONEARM
ATTACHMENT . . . Type 71-B

A Perfected Tonearm for Reproduction of
Vertical-Cut Recordings

HE TYPE 71.B Vertical Tonearm Attachment Kit is

designed to be used with the Type 70-A or 70-B Turn-
table. It consists of a tonearm similar in appearance and
construction to the lateral tonearm of the 70-B, a pickup
head of the moving-coil type with a diamond point stylus,
and necessary auxiliary items. The frequency characteris-
tic of the Type 71-B is correctly sloped to provide uniform
response from 50 to 7,000 cycles—insuring reproduction
fidelity at least equal to that of any pickup of this type
yet developed. The 71-B Tonearm, added to the 70-B Turn-
1able, makes the latter a completely universal reproducing

equipment.

SPECIFICATIONS

Pickup Type: Vertical. Needle: Diamond point. Frequency
Response: 50 to 7,000 cycles. Output Level: (test record)
—63 db.

BOOSTER AMPLIFIER KIT
FOR 70-A, 70-B AND 70-C
TURNTABLES . . . M|-4855

THE MI-4855 Booster Amplifier Kit is available for use
with the 71-A and 71-B Vertical Tonearms or the lLateral
Tonearms to increase the output level either to obtain
greater amplitude or to permit the use of a bass compensa-
tor. The latter may be desirable to allow for lower levels
in recording at the low frequencies but will tend to reduce
the output. With the 71-A tonearm, a type T reactor may
be used for compensation. A bass boosting filter is supplied
with 70-B turntable and with the MI-4857 kits. The ampli-
fier kit provides for mounting the booster amplifier in the
turntable so that the level fed from either vertical or
lateral tonearms will be approximately equal. It comprises
an 85-A Preamplifier, an MI-4303 power supply, an MI-
4170, 15 db. T pad and an MI-4868 kit of installation mate-
rial. Full mounting instructions are furnished for instal-
lation in either the 70-A or 70-B tables.
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HIGH FIDELITY
LATERAL TONEARM KIT...MI-4857

THE MI-4857 kit enables owners of 70-A turntables to
supplant the AZ-4211 lateral tonearm with the newly de-
veloped high fidelity, permanent stylus type. In this way,
the 70-A equipment can be made the equal of the 70-B and
owners can keep pace with the latest developments.

The kit contains, in addition to the new high fidelity
lateral tonearm and mounting, progressive high frequency
cutoff filters and selector switch with mounting hardware.
The tonearm permits high fidelity reproduction of records
to 9,000 cycles. For use with those records having a high
scratch level, high frequency cutoff filters may be used to
reduce the noise level. Full instructions are supplied.
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RECORDING DISCS

Acetate Coated Discs for
Instantaneous Recording

RCA Victor Instantaneous Recording Discs have been de-
veloped especially for use with instantaneous recorders.
They are unbreakable, and are coated with a material
which is soft enough for smooth cutting, yet hard enough
to allow playbacks.

Dises are available in 67, 8”7, 10”7, 12” and 16" sizes,
aleo in a 16” size of extra thickness (which is recom-
mended for broadcast use). They are packed and sold in
quantities of 25 either alike or assorted, and each lot is
furnished with sufficient liquid for applying after the
recordings have been made.

SPECIFICATIONS

Size: 10” 12” 16” 16” Special
Thickness .036” 036" 036”7  .050”
Weight (per 25): 1214 1bs. 1534 lbs. 351bs. 40 lbs.

{561

TONEARM LIFT MECHANISM
. . . MI-4861

THE MI1-4861 Tonearm Lift adds to the convenience of
operating the 70-B turntables or the MI-4857 Lateral Kits
with 70-A turntables.
lowering the pickup in any predetermined position. A
minimum drop adjustment is provided which prevents
the pickup point from striking the platter felt if it should
run off the outer edge of the record—a valuable feature in
safeguarding the diamond point.

It is cam operated and permits

RECORD WEIGHT

Stock No. 15889

RECORD WEIGHTS are no longer fur-
nished with RCA turntables because they
are seldom required with standard trans-
cription records. Occasionally, however,
stations have been furnished records which
are too thin and light to obtain sufficient
¢ friction with the turntable platier. The No.

2 15889 record weight will be found useful

in such cases.

RECORDING STYLI
STEEL ... MI-4879

SPECIAL steel recording styli are available for nse with
instantaneous recording discs. These styli have been manu-
factured to extremely precise specifications to establish
mirror-like cutting surfaces, thereby assuring smooth
grooves with low surface-noise level. Each stylus is good
for approximately 15 minutes of recording. They have
been specially designed for use with RCA Recording At-
tachments, and are available in packages of six.

SAPPHIRE ... MI-4878

SAPPHIRE STYLI are generally used by experienced
recording engineers because they can be used for a great
number of hours of recording and their use produces a
groove surface which is quieter by 6 dbs. or more than steel
styli. The initial cost is reasonable and there is only a
moderate charge for resharpening.
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HIGH FIDELITY RECORDING HEAD

MI|-4887

HE MI-4887 High throughout the frequency range. An amplifier having at least 8 watts

Fidelity Record- output is recommended to provide a safe margin for driving the
ing Head has been cutter.
designed for use with
the RCA 72-B and
72-C  Recording At-
tachments as well as
for similar recording

(]
v
5
[
i
@

equipments using
spring suspended cut-
ters. Its use permits
a much higher recording level than can usually

. X o X Frequency response of MI-4887 based upon optical measurement
be obtained with similar units. The M1-4887 has of the stylus Lip motion for fonstafu input

a untform frequency response from 30 to 10,000
cycles and distortion in records made with it is
extremely low.

The MI-4887 recording head is a band pass
mechanical network terminated in a dry mechan-
ical resistancc material. The armature is of the
balanced type and is centered by means of a
tempered steel spring. The armature is supported
on rugged knife edge bearings. Pole pieces are of
nicaloi. Since the weight of a thumbscrew canuot

PERCENT DISTORTION
RMS TOTAL

be tolerated in a wide range head, a small clamp-
ing screw is provided and can be tightened with a
small jeweler’s screw driver which is furnished.

An impedance compensating network is fur- FREQUENCY IN CYCL
nished with the MI-4887 Head and the total input 5 § R SECOND

impedance remains sufficiently close to 15 ohms Distortion measurements made on the MI-4887 Recording Head

MI-4888 FLOAT STABILIZER

B = -

a water mark pattern, a series of spirals nearly concentrie
with the groove, or as a series of “spokes” depending on
the phase relation. The stahilizer consists of a flat spring
coated with a special mechanical resistance material and
has a lead weight at one end. When added to the float arm
of the 72-B it insures the absence of objectionable or audi-

/ ble flutter in reproduction from lacquer coated discs.

THE MI1-4888 Float Stabilizer has been designed to elim-
inate recording flutter which is caused by a vertical
oscillation of the cutting head. Such oscillations result
from irregular record surface, motor unbalance, building
vibration etc., and usually approximates 30 cycles. Flutter
which is bad enough to spoil reproduction is generally
visible in the record before it is played. It can be seen as Float Stabilizer mounted on the type 72-B recording attachment

[57]
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FIELD AMPLIFIER EQUIPMENT

A New and Flexible
Battery Operated Unit

HE OP-5 is a bat-

tery operated field
amplifier which will ap-
peal to every station be-
cause of its small size,
its low price, its flexibil-
ity and completeness as
well as its high fidelity
performance. Designed
for broadcast use out-
side of the studio, the
OP-5 has been con-
structed to conform to
the recommendations of
leading broadcast

- engineers.

The OP-5 is unusually light and portable. Weighing
only 36 lbs. completely loaded with batteries, it is scarcely
larger than a good size briefcase and is easy to carry
through taxi doors or to inaccessible locations. In spite of
the light weight, shielding is complete; strong but light-
weight alloys make the case and framework husky and able
to stand hard usage.

Engineers will appreciate its completeness and flexibil-
ity., Containing provision for mixing four high fidelity,
low output level microphones, the OP-5 is provided with
an illuminated V. I. meter (and a separate light battery)
which can be switched to read battery voltages and tube
plate currents. OP-5X Models are also available with the
newly recommended VI meter movement and 1 milliwatt
zero reference calibration. Line key switches enable either
of two lines to be connected to the output of the amplifier
or to a socket where an interphone may be plugged in.
Other controls include a power switch, filament rheostat,
V. I. multiplier tap switch, master gain control and light
switch. Tubes are reached by a door in the front panel and
the entire chassis may be removed from its case by loosen-
ing four thumb screws.

OP-

Rear View of the OP-5. Partially Opened. Battery
Mounting Hinges to Permit Complete Accessibility
to All Parts

The circuit of the OP-5 is straightforward including four
resistance coupled stages with transformer input and out-
put. The specially developed RCA 1609 pentodes are used.
These tubes result in high gain with low battery drain and
have been especially constructed to avoid microphonic
troubles. Feedback is employed to insure minimum dis-
tortion and to provide a more exact impedance match with
lines differing slightly from 500 ohms.

Performance of the OP-5 is particularly good. The dis-
tortion is below 0.6% RMS from 50 to 4000 cycles. Fre-
quency response is uniform from 30 to 10,000 cycles within
*1 db. The noise level will be less than —58 db. for normal
operation. The overall gain, 90 db. is sufficient for high
fidelity microphones. This equipment therefore, forms
suitable apparatus for every remote program from sports
to symphony concerts.

The self-contained batteries of the OP-5 enable it to be
used anywhere, regardless of power supplies and without
the necessity of making connections. The dry hatteries used
provide for long life and minimum expense. In every
respect, in fact, the OP-5 is an unusually useful and con-
venient field amplifier which every station can well afford
to own.

For protecting the OP-5 case against wear and weather,
a covering case is available. It is made of “Cravenette”

<
€

and provided with a zipper fastening. Stock No. MI-11600. |@

SPECIFICATIONS

. Impedances: Input, 250 ohms or 50 chms, as specified. Out-
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put, 500/600 ohms. Output Level: +-19 VU db. maximum.
Gain: 90 db. overall. Fidelity: I'lat 2=1 db. 30—10,000 cycles.
Distortion: Less than .6% R.M.S., 50—4,000 cycles at +14
VU output. Noise Level: Below —47 VU. Tubes: Four—
RCA-1609. Batteries: 2 Little 6 dry cells (Burgess No. 4 F,
H.) 1 C. Battery {Burgess ASBP). 1 C Battery (Burgess
2370). 4 45V B Batteries (Burgess 2-30-PX). Receptacles:
4 Cannon Microphone Receptacles; and Hubbell 2 con-
nector socket for interphone; binding posts for 2 lines lo-
cated on front of panel. Dimensions: 1134” high, 1814” long,
814" deep. 36 lbs. weight fully loaded. Finish: Gray wrinkle,
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62-A FIELD AMPLIFIER EQUIPMENT
A High Quality A.C. Equipment of Simplified Design

HE TYPE 62-A Remote Equipment is one of the most

unusual equipments ever designed for this use. It is

extremely portable—smaller and lighter than most other
equipment—and simplified in design, yet it is capable of
excellent performance and is surprisingly convenient in
nse. It provides for use of high-quality microphones; in-
corporates two pre-amplifiers, a high-level mixing system
a four-stage amplifier, master gain control, volume indi-
cator, monitoring jack, plug-in-type input and output con-
nections, and a regulated power supply. Thus, while it has
but two mixers and lacks some of the convenience features
of the deluxe models, it does provide all of the facilities
absolutely essential for field work,—and it makes possible
high-quality pickups at low expense. Many stations are
finding that they must maintain a number of remote
pickup equipments, and for these, as well as for smaller
stations, this equipment seems to be the answer.

Mechanically the Type 62-A Equipment consists of two
units, one the amplifier and the other the A.C. power
supply. These are housed in identical cases finished in gray
crackle and provided with strong carrying handles. Since
these are only 7” x 12” x 7” in size, and weigh only about
20 Ibs. apiece, they are exceptionally easy to handle. Each
of the cases is hinged at the bottom rear so that they may
be opened by removing two thumb screws. Interconnecting
and power supply cables are furnished. The plug-outlets
mounted on the back of the two units are of a type which
have been found entirely satisfactory,—however, special
models can be furnished on which more expensive (Can-
non) type plugs and receptacles are provided.

The Type 62-A Equipment has input connections for two
high quality microphones (a third can be accommodated
by using an external mixer). The input circuits are care-
fully shielded and the input transformers housed in heavy
nicoloid cases. They feed separate pre-amplifiers each of

59

which uses an RCA 1603 “low-noise” tube. The outputs of
the two pre-amplifiers are combined in a high-level mixing
system, which is followed by a three-stage amplifier con-
sisting of an RCA-1603, an RCA-6A6 and two RCA-6A6s
push-pull. Overall gain is controlled by an interstage
volume control. A copper-oxide rectifier-type volume indi-
cator provides for visual monitoring. The indicating meter
has standard markings (—2, 0, and -2 db.*). Alternative
ranges of 0 db.* and +4-6 db.* are provided by a two-posi-
tion switch. The power supply unit includes special regu-
lating circuits which maintain constant output voliages
independent of the AC supply. Where it is desired to use
the Type 62-A Equipment with battery supply, a battery
box (to be ordered separate) is available. This is 13" x 11”
x 7" in size, and provides the necessary space for all
batteries.

SPECIFICATIONS

Input Impedances: 50/250 ohms. Output Impedance: 500,/600
ohms. Overall Gain: 86 db. Normal Output Level: 0 db.*
Frequency Response: within 1 db. from 50 to 7000 cycles
(within 3 db. from 30 to 10,000 cycles). Harmonic Distor-
tion: (arithmetic sum) 1.0 percent at normal output. Back-
ground Level: (unweighted) —50 db.* Dimensions: amplifier
unit is 77 x 12” x 7", power supply unit is 7”7 x 12”7 x 77,
battery box is 13” x 11" x 7". Weight: of amplifier unit
2014 1bs., power supply unit 24 1bs., and of battery box
(with batteries) 27 lbs.

* Odb = 12! milliwatts = +11 VU,
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HOW TO ORDER EQUIPMENT*

* * %

RDERS for apparatus should be placed directly
with the nearest broadcast district representa-

tive for most efficient handling. A list of addresses is
given on the frontispiece of this catalog. However,
in cases of emergency at night or on holidays, orders
may be telephoned- or telegraphed directly to the
factory at Camden, N. J. (telephone Camden 8000)
where the emergency service representative will
handle.

municate with the closest office to obtain most rapid

Tt is advisable in all usual cases to com-

service and thus to assure the services of the district
representative whose duty is to be certain that the
needs of the station are satisfied. If in doubt on any
point, consult the representative who will be glad to
supply full information.

Prices are not given in this catalog but can be ob-
tained from the district office. Prices are quoted net,
f.o.b. factory and are subject to change after 30 days.
Shipments are usually made from Camden, N. J., on
all items except speech input equipment which is
usually stocked in Indianapolis, Indiana. Prepayment
of carrier charges can be made on arrangement.

Always give the type number, catalog number or
stock number of the apparatus ordered to prevent
any chance of error. Also specify in detail whether
accessories such as mountings, plugs or one set or two
sets of tubes are to be supplied. An order for a 44-BX
microphone, for example, will not include a plug or
stand unless specified. Information on the included
accessories is provided in this catalog and in bulletins.
It is also advisable in telegraphic orders to state the
name of the purchaser, if different from the station
call letters and to give the call letters of the station
also,

In ordering, always state the address to which the
equipment should be delivered as well as the address
to which billing should be rendered, if these are dif-
ferent, in order to make for convenient handling. It
is also advisable to state the method of shipment de-
sired. Power tubes should always be shipped by
express since this method of transportation provides
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special handling as well as carrier insurance to the
purchaser.

RCA equipment will be shipped as promptly as
possible, usually on the same day or the following,
but in the event of delay, notification of the expected
delivery date can be given, In case of need, special
methods can be used to expedite delivery and, pro-
viding the purchaser is willing to assume the carrier
charges, shipments can be made by air mail, air ex-
press, passenger train baggage car, special truck, etc.

RCA broadcast equipment (with the exception of
tubes) carries a guarantee against defects for a period
of one year under normal conditions of service for
which the apparatus is designed and providing it is
not misused. This guarantee is assurance to the pur-
chaser that the equipment will perform satisfactorily
and carries the full backing of RCA. In the event of
any difficulty, communicate with the district represen-
tative and not with the head office. If apparatus is to
be returned for inspection or repair, obtain a return
authorization tag from the representative. This will
identify the equipment and assure prompt handling.
Never send equipment to the factory without such a
tag. The company cannot accept responsibility for
articles returned without a tag, nor will it accept
shipments with carrier charges collect.

RCA broadcast equipment is fully licensed under
United States patents for the uses and purposes for
which it is intended (although not in combination
with other apparatus unless specifically stated) and
a complete copy of the patent guarantee can be ob-
tained on request.

Information in this catalog is intended to be as com-
It is, however, subject to change
without notice and for special information consult the
district representative.

Engineering service in connection with the instal-
lation of RCA equipment is available to broadcasting
stations. Consult representatives for rates and infor-

plete as possible.

mation.
Help us by following the above procedure to serve
your needs, efficiently and promptly.
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TRANSMITTERS

N presenting transmitters for broadcasting service RCA

has made performance and reliability the keynote of
the design. Definite requirements must determine the eir-
cuit, the arrangement of components and the tube comple-
ment. It is not enough merely to build equipment which
has a novel cirenit inless it contributes to the performance.
Features alone can mean nothing unless they furnish the
purchaser with definite value. For years RCA engineers
have investigated the problems of the broadcasting stalion
in order to construct functional apparatus which will
exactly meet the requirements of the user. Nothing is
included which does not serve a useful purpose and noth-
ing is omitled which is essential for good operation.

Performance is, of course, the prime consideration.
Broadcast service demands a high standavd of transmission
quality and RCA transmitters are designed to provide
uniform audio response within extremely close limits as
well as low distortion and noise level. In RCA transmitters,
distortion has been reduced to a point wherc it is no
Jonger a notieeable factor, not only at the common measur-
ing point of 400 cycles, but over the enlire audio band
from 50 to 7500 cycles. This has required careful design,
but low distortion at one frequency is of no particular
benefit if distortion is high at other frequencies. Likcwise,
noise level has been suppressed to a value where it does
not limit the dynamie transmission range.

Economy of operation is important to the broadcaster
and has been one of the chief design considerations. The
selection of tubes, the type of circuit and the power supply
systems have heen arranged to reduce the hourly cost of
operation. Since operating expense may be, during the
life of the transmitter, of equal or greater amount than the
initial cost of the equipment, savings which accumulate
month after month reflect a very definite economy. Hence
both tube cost and power drain have been very appreciably
reduced. Part of the low tube cost is attained through the
use of types which render many thousands of hours of
service. Long tube life is a dividend to the station owner
and RCA tubes help reduce the annual replacement
expenditures,

Reliability is another essential factor. The loss of only
a few hours time and the equivalent revenue might run
into large figures. Hence RCA equipment is built to re-
duce outages to a minimum. Components are conserva-
tively rated and of careful design to prevent failures. Only
high grade materiale are employed, and control circuits
are designed to protect the apparatus against damage in
any emergency.

Convenience, of operation has also been given careful
consideration, The equipments ave physically small to
avoid the need for large buildings, but not so small that
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accessibility is sacrificed. RCA transmitters avoid circuits
which require laboratory appavatus for proper adjustment
and their straightforward circuits are a guarantee of
reliahle operation. Many other features of the design
contribute to convenient operation, such as ready access to
tubes and components, eomplete metering, automatic
sequence starting and automatic power change devices.
RCA transmitters are shipped assembled and with but a
few parts removed for safety during transit. Thus time
and money are saved during installation.

RCA design goes far beyond the requirements of the
accepted standards for good engineering praetice, and
features incorporated may not be readily apparent on
casual examiuation. Some insulation Jooks like Ceramic
or Mycalex, but RCA insists on using high grade materials
which will not absorb moisture nor develop high resistance
leakage. Rust proofing on metal cabinels and frames is
covered hy the exterior finish, but it still exists as a layer
of protection against corrosion. Deficiencies in design
could be minimizcd by compensation, but it is often
dangerous to depend upon corrective measures as a sub-
stitute for good engineering, and RCA does not toleratc
such practice,

Another factor which is not immediately apparent, but
of prime importance to the pnrchaser, is the careful test
of components and of the overall equipment. RCA insists
on thorongh testing of each piece of apparatus hefore
release from the factory.

The process of design of new equipment, as carried out
in RCA laboratories, is thorough in the extreme. After
the circuit design has been completed on paper, a model
iz usually made, on which elaborate measurements are
carried out. From this, the finished design is evolved and
the final model is subjected to many tests of nse and misuse.
Every sort of operating condition is duplicated’ as nearly
as possible in order to assure trouble-free service. Elabo-
rate Lest equipment is necessary and due to RCA’s extensive
facilities, this is readily available and utilized. Thus when
an RCA transmitter is delivered to tbe station, the pur-
chaser can be assured that every precamtion has been
taken to provide high fidelity, economical, troublefree
operatiomn,

Back of the transmitters which RCA offers for sale, lies
capable engineering, extensive production facilities, a
carefu]l test system and an organization determined to
produce functional apparatus at reasonable priees. That is
why many stations insist on RCA equipment throughout.
Note the individnal features of the transmitters described
in lthe following pages and see why RCA equipment does
a real job in broadcasting stations and why it pays to go

“RCA All The Way.”
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SOME OF THE STATIONS WHICH HAVE
PURCHASED RCA BROADCAST

KABR
KARK
KARM
KASP
KBND
KBST
KDYL
KECA
KEHE
KELD
KELO
KFAM
KFBK
KFDA
KFEQ
KFI
KF)Z
KFRO
KFWB
KFYO
KFYR
KGCP
KGCX
KGER
KGGC
KGHL
KGKB
KGKO
KGLO
KGW
KHBC
KHBG
KHSL
KHWB
KIEU
KITE
KIUL
KIUN
KJR
KLAK
KLZ

KMA
KMAC
KMED
KMPC
KMTR
KNX
KOB
KOBH
KOIL
KOKO
KOMO
KOS0
KoYy
KPDN
KPFaA
KPLT
KPMC
KPPC
KPRC
KRBC
KRNT
KROC
KSD
KS0
KSRO
KTBS
KTEM
KTOK
KTRH
KTRI
KvCyv
KVEC
KVOS
KVSO
KWET
KWLK
KXO0K
KYA
KYSM
WACO

TRANSMITTERS

WAGA
WALR
WAML
WATL
WAVE
WBEN
WBEO
WBNS
WBNY
WBRC
WBRE
WBSP
WBT
WCALE
WCAO
WCAU
WCAX
WCBM
WCBS
WCFL
WCKY
WCOP
wCou
WCSH
WDAN
WDAS
WDBJ
WDEV
WDOD
WDRG
WDZ
WEAF
WEBR
WELU
WELI
WEMP
WENR
WEVD
WEW
WEAA

www americanradiohistorv com

{U. S. Only)

WI'AM
WEBC
WIFBR
WFBM
WFIL
WFEM]
WGAR
WGBR
WGH
WGIL
WGNY
WGPC
WGR
WGRC
WGST
WGVA
WHBC
WHBF
WHBL
WHEC
WHIO
WHLS
WHO
WHOM
WIBA
WIBC
WIBW
WILL
WI0D
WIP
WIRE
WISN
WIBK
WIDX
WJHL

WIIM

WIMC
WIMS
WJIRD
WIZ
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WKY
WLAW
WLB
WLEU
WLS
WLW
WMAS
WMBG
WMBO
WMBS
WMCA
WMF]
WMFR
WMRO
WMWYV
WNBC
WOAI
WOoC
WOM]I
WOR
WORC
WPEN
WPIV
WPTF
WPWV
WQAM
WQBC
WRAK
WRAW
WRC
WRDH
WRDO
WRDP
WRDS
WRDW
WREN
WRN]J
WROK
WRTD
WSBT

WSIX
WSJS
WSLI
WSM
WSNJ
WSWV
WSYB
WSYR
WTAG
WTAM
WTAQ
WTAR
WTAX
WTIS
WTIC
WTMA
WTMV
WTRC
WWJ
WWL
WWNC
WWSW
W1XBS
W1X0U
W2XE
W2xJI
W2X Q0
W3XEY
W3XIR
WAXBW
WAXF)
W5XAU
W6XDA
W7XDQ
WBXAY
WaXUM
W8XW]
WoX1
WOXLA
WOXOK
WOXPD
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f,i A 4 5D installation is employed at WGAR.

4 (Left) The 5-D installation at WRC.
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De Luxe

250-D TRANSMITTER

HE 250-D transmitter is RCA’s de luxe 250 watt equip-

ment for progressive stations which want the bhest and
most reliable apparatus. Complete, easy to operate, pro-
vided with many automatic features, it is a truly high
fidelity transmitter of the first order. In addition it is
economical to operate, uses the latest high efficiency tubes
and may be supplemented by amplifiers to increase power
to 1000, 5000 or 50,000 watts. These are the reasons ihe
250-D has been chosen by leading stations.

The 250-D uses the simple and efficient high level modu-
lation circuit which is easy to adjust and keep in correct
operating condition. It employs a modern tube lineup—
RCA-802 oscillator; RCA-802 buffer; RCA-805 interme-
diate amplifier, and two RCA-805’s as power amplifiers.
The audio lineup consists of two RCA-843’s driving two
RCA-845’s which drive two RCA-805’s as modulators, Com-
plete duplicate crystal oscillators are furnished, each
equipped with a low temperature coefficient “V”-cut
cvystal.

For operating convenience, 16 meters are provided to
indicate the conditions of all circuits and facilitate tuning.
A voltage adjustment switch is
mounted on the panel to compen-
sate for variations in supply volt-
age. Output coupling is variable
and controlled from the front
panel so that full output can be
maintained in spite of changes in
the antenna characteristics. Crystal
units may be switched from the
control panel. Power changes be-
tween 100 and 250 watts can be
made instantaneously by a single
switch which automatically adjusts
the audio input for the correct
modulation level as well as com-
pensating the modulation meter.
All tuning is done through dental
cables, thus enabling apparatus to
be located for most efficient circuit
operation. Automatic starting is
provided and a built-in dummy
antenna is included.

Mechanically, the 250-D repre-
sents an important advance by the
use of vertical chassis construction.
With all apparatus mounted on the
vertical surfaces, any piece of
equipment can be easily reached
for inspection without removing
any other part. Other important
mechanical features include isolan-
tite or mycalex insulation for radio
frequency, circuit breakers instead
of fuses, all +tubes accessible
through front doors, Pyranol con-
densers, standard rust - proofed
steel panels and sturdy, welded
frame.

The transmitter is attractively
finished in two tones of gray and

[661

satin chrome. The
cabinet is highy pol-
ished and waxed to
make it easy to keep
clean and shining. In-
terior surfaces are fin-
ished in opalescent
lacquer. The 250-D
cemes completcly as-
sembled, too. Only a
few small items need
be inounted when the
transmitter is un-
packed in order to set
it up ready for con-
nection.

¥ o r performance,
it is difficult to match
the 250-D. Harmonic
distortion is bhelow
3% over the audio
band from 50 to 7500
cycles. Frequency re-
sponse is flat within
1 db. and hum level is below minus 60 db. The high
efficiency output circuit guarantees full rated power in the @
antenna. Power consumption is only 1.7 kw. Replacement
tube cost has been reduced to the minimum by low priced, @
long life tubes. Thus the 250-D is a transmitter properly‘
designed, carefully engineered, tested and retested, which
will offer a long and useful life to the purchaser. P

SPECIFICATIONS

Fully approved for use by the Federal Communications
Commission.
Rated Operating Power:

® ® 00 0 0 @

® ®

® ®

Q!
@

100-H Transmitter™* ... ... ... ......... 100 watts

250-D Transmitter.............. 250 ov 100/250 watts | @&
Radio Frequency Range................. 550 to 1600 kcs.
Radio Frequency Stability..................... =10 cycles | @
Radio Frequency Harmonics below.................. .05%
Modulation Capability............................ 100% | @
Audio Input for 1009, Modulation. .. ... +4 VU (—6 db.*)
Audio Input Average Program Level... —2 VU ( —12 db.*)

Audio Frequency Response (*1 dh.)..... 30 to 10,000 cycles @
Audio Distortion (50 to 7500 cycles) max......... 3% RMS
Background Noise and Hum Level (unweighted)...—60 db. @
Power Supply............o.t. 110/220 volis, 50/60 cycles
Power Consumption (average program) : ‘
100-II Transmitter....................... 1400 watts
1700 watts | g
383," x 251" x 841"

Weight. .o 1400 Ibs. @
Weight (packed) ........ ... ... ... ... L 2000 lbs.
Tubes for 100 watt operation:®*_ .. ... ... ... .. 3-8023, 3-838, _
2.843, 4-845, 6-866-A, 1-5Z3. @
Tubes for 250 watt operation:**. .. ... ........ 3-802%, 3-805,

2-843, 2-845, 2-805, 6-866-A, 1-573.
1 1ncluding spare oscillator.

* Zero db. equals 1214 milliwatts. 3
** When used for 100 watts only, the 250-D is designated as the
100-H.

&

| @
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B ECOND unit in the RCA line of deluxe transmitting
equipments is the Type 1-E Transmitter. This is de-
D signed for stations operating with licensed powers of 1000
watts, 500 watts 500/1000 watts or 250/1000 watts. It con-
@ sists of two units which match in appearance and dimen-
sions, and are integrally designed for use together. One of
these is the Type 250-D Exciter unit (see opposite page),
__ the other is a 1 KW amplifier-modulator unit of new de-
® sign. The latter is available separately (for use in increas-
\'_"3
@ The 1-E, like the 250-D, employs the newest-type high-
efficiency tubes, and, like the 250-D it features straightfor-
ward circuits which make it one of the most efficient
equipments of this power yet designed, and at the same
time insure the simplest and most nearly foolproof tuning
and operating procedure. High-level modulation is em-
ployed, the power amplifier consisting of two RCA-833’s
push-pull, and the modulator of two more RCA-833’s also
push-pull. The former are excited by the RCA-805’s in the
output stage of the 250-D) Exciter. The latter are driven
directly from the intermediate audio stage of the exciter
—i. e. the RCA-845 stage. In addition to these power am-
plifier and modulator circuits the 1 K W unit contains a
high-power plate voltage rectifier, using four RCA-872-A’s,
and a bias rectifier using two RCA-866-A’s.

3

ing power of existing 250-D installations), or the two units
are available together as a complete 1000 watt transmitter,

)
3
D
&

Many of the special features of the Type 1-E Transmitter
are to be found only in this deluxe equipment. There is,
for instance, a total of twenty-six meters, greatly facili-

O

tating tuning and operation. There is an auto-transformer

o

for compensating for line voltage fluctuations, a variable
output coupling system for maintaining power output at
specified value, and a dummy antenna for testing opera-
tions. The control system is exceptionally complete,—pro-
viding not only protection for personnel and equipment,
but also facilities for antomatic or manual starting, instan-
taneous power changeover, etc.

Mechanically the 1-E follows the constructional lines of
the exciter unit. All component parts are mounted on the
back sides of vertically-mounted chassis, with all tubes on
the front sides of the same chassis {in positions which sim-

® & ® ®@ @

@ plify arrangement and wiring). The result is to produce a

“chimney-flue” type of ventilation which provides un-
L equalled cooling for tubes and other parts. Meters are
grouped on tilted illuminated panels at the top of each
unit (with access provided by hinged doors). Tuning con-
trols are all on a small recessed sub-panel and operate

%

©
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De Luxe
1000 WATT TRANSMITTER

Type 1-E

through flexible shafts having absolutely no back-lash.
Similar details of the construction, appearance and finish
are equally fine.

SPECIFICATIONS

Rated Operatng Power........................ 1000 watts
Radio Frequency Range..................... 550-1600 KC
Radio Frequency Stability..................... +10 cycles
Modulaton Capability.......... ... oo 100%

Audio Frequency Response. .. ... (=1.5 db.) 30-10,000 cycles
Audio Distortion (50 to 7500 cycles)

Background Noise and Hum Level................. —60 dbh.
Power Supply.......... 230 volts, 50/60 cycles, single phase
Power Consumption (no modulation)............. 4.8 KW
Dimensions (overall) ............... 76447 x 25147 x 8414”7

Weight (approximate)...............ccoounn... 3000 Ib.

www americanradiohistorv com
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5000 Watt Transmitter
Type 5-D

A High-Fidelity Transmitting Equipment For
High Power Regional Stations

HE TYPE 5-D Trans-
mitter, in addition to set-
ting up new standards in
transmission fidelity, incor-
porates design features—
many of them entirely new—
which cut installation and
operating costs nearly in half,
and which greatly facilitate
operating and servicing.
Most unusual of the new
features incorporated in the
5-D Transmitter is the fact
that all tubes are air-cooled,
thereby completely eliminat-

ing the bulky water-cooling
systems used with 5 KW transmitters of older design. The
tubes used are standard water-cooled type tubes of proven
long life. By mounting these in sockets provided with
copper radiating fins (through which a stream of air is

™

e e ® 0 @

&
blown by silent Sirocco Blowers, they are operated with
the required power input without resorting to water cool- @
ing. Because of the high efficiency circuits used, the heat _
liberated is no greater than that from some older 1 KW @
Transmitters.

Another feature of the Type 5-D Transmitter is the use
of high-level Class-B modulation. This method of opera- g
tion results in efficiency more than double that of any
previous design,—thereby greatly reducing the power dis- @
sipated in heating and, of course, reducing the total power
required. This power saving, plus other savings, reduces @
average power input to 18.5 KW—or only a little more
than half that of older designs. Together with the saving €
in distilled water and servicing costs, this resulis in an
overall operating cost lower than anything before thought @
possible.

]

The Type 5-D Transmitter consists of four units, as’
shown in the accompanying illustration. These, from left
to right, are exciter, power amplifier, modulator-rectifier
and power control. The latter is separated from the first @
three units by a door which provides entry to the rear of

www americanradiohistorv com
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the four units. The exciter unil is the 250-D Transmitter,
The power amplifier uses an RCA-892-R, which is a
standard metal-anode-type tube in an air-cooled mounting.
The r-f output circuit is designed to feed into a concentric-
type or an open-type transmission line—the plate tank
circuits forming a low-pass filter for suppression of har-
monics. An outdoor-mounting-type antenna tuning unit
is supplied, which includes a tube rectifier for operation
_ of a remote antenna current indicator. The modulator
D unit includes a built-in low-power audio amplifier, espe-
__ cially adapted for feed-back. The first stage uses a pair of
® RCA-1603’s, the second stage a pair of RCA-807’s and the
) third stage four RCA-845’s push-pull parallel. The modu-
" lators are a pair of air-cooled metal-anode RCA-891-R’s
) operated Class B. All audio stages are so designed so that
~ phase turnover is avoided when feedback is utilized. The
i | feedback circuit, an exclusive RCA development, is
unique. It is push-pull connected, requires no adjustment
O (even when changing from 1 to 5 KW), covers a wide
band of frequencies, and allows stable operation with
O 30 db. degenerative feedback.

. The control system of the Type 5-D Transmitter is un-
“ usually elaborate. A new feature is the centralization of
= all of the relays, breakers and control apparatus on a spe-
” cial power-control panel, similar to the accepted practice
) in power work. Full automatic starting, proper sequencing
"~ of voltage applications, and overload and interlock protec-
) tion are, of course, provided. In addition, there are a
number of extra features as, for instance, the resetting
(D device which, after interruption, returns the plate voltage
automatically, performing this function three times before
@) finally removing power. This also operates from the an-
~ tenna power rectifier following arcover due to lightening
D or static charges. All the usual controls are provided,
__ plus several added features—for instance, separate fila-
“’ ment voltage controls for each of the high-power tubes,
., together with an arrangement for reading the actual
“ filament voltages (thereby allowing longer life to be
- obtained).

3
o

The transmission fidelity of the Type 5-D Transmitter

@ is particularly worthy of note. Actual measurements
~ show that characteristics are practically as good as those

& of the low-power exciter unit, and are considerably better
than those of any transmitter of comparable power. This

Y has been made possible by use of a high-level modulation
= System, proper proportioning of the constants of the medu-
" lation circuit, and the unique feedback circuit employed.
® Distortion is less than 3% RMS from 50 to 7,500 cycles,
" and from zero to 95% modulation. This is for average
@ operating conditions—careful adjustment reduces the dis-
~ tortion even further. The same factors result in reducing
@ the background noise level and hum level so that this is
in all cases at least 60 db. below 100% modulation for

(&)
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5-D Transmitter

This Type 105 antenna coupling unit is supplied with the 5-D and
10-D transmitters. It includes provisions [or remote reading of an-
tenna current as well as audio monitoring.

unweighted measurement. The frequency response is
uniform within 1.5 db. from 30 to 10,000 cycles.

SPECIFICATIONS

Rated Power: 5000 watts. R. F. Range: 550 to 1600 kilo-
cycles. Frequency Stability: better than = 10 cycles. R. F.
Harmonics: .05% or less. Audio Input Required: 0 db. for
100% modulation, —6 db. for average program. Fre-
quency Response: within 1.5 db. from 30 to 10,000 cycles.
Audio Distortion: less than 3% RMS from 50 to 7500 cycles.
Background Noise Level: —60 db. (unweighted). Power Re-
quired: 230 volis, three phase, 60 cycles, 16 KW with
carrier (5 KW out). Dimensions: 14 6” long, 7 ft. high, 3
ft. deep, transmitter proper. Weight: 10,500 1b. Weight:
(packed) 12,000 lbs. Tubes: 3-802, 3-805, 8-866-A, 2-891-R,
1.892-R, 6-872-A, 1-5Z3, 2-1603, 2-807, 4-845, 1-83V.

(Zero db. =121 mw.)

10-D Transmitter

The RCA 10-D, 10 kilowatt transmitter, is similar in
design to the 5-D equipment except that the final radio
amplifier employs two RCA 892-R tubes instead of one.
The second tube is mounted in a compartment directly
in the rear of the radio amplifier section of the 5-D. Thus
there is no change in dimensions of the panel width over
the 5 kilowatt transmitter. Performance is similar to that
of the 5-D and the same advantages of high efficiency,
economy, easy adjustment and absence of water cooling
are realized.

Stations using the 5-D or 5-DX equipment may increase
to 10 kilowatts economically by the addition of a simiple
cabinet which houses the additional radio amplifier tube.
The 5-D equipment has been designed with a modulator
sufficient in size to handle the 10 kilowatt output. It is
thus unnecessary to change the modulator section of the
transmitter.
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De Puxe

5000 Watt Transmitter
Type 5-DX

A De Luxe Transmitting Equipment with New “Unified-Front”
Type Construction and Master Control Desk

OR those applications where an unusually impressive

appearance is of advantage, RCA engineers, working
in close collahoration with the RCA styling department,
have designed a transmitting equipment which combines
unapproached heauty and symmetry with the last word
in operating convenicnce. Basically this new Type 5-DX
Transmitter is identical with the Type 5-D Transmitter
which has been described in detail in the preceding pages.
Behind the front panel the four units of this new trans-
mitter—i. e. exciter, power amplifier, modulator-rectifier
and power-control,—are the same as those of the 5-D
Transmitter. However, in the 5-DX Transmitter the whole
assembly has been furnished with an overall “unified”—
front panel of truly superb attractiveness.

Locking at the front view of this transmitter, as shown,
an idea of the beautifully streamlined installation it makes
possible is gained. But even so it fails to do this new
equipment entire justice. Actually, when installed flush
with the wall of the operating room and with indirect
lights in the valance above, the impression is one of a

@
@

transmitter such as would be associated in the average @
expectancy with installaticns of five or ten years hence.
As can be seen the three operating units are centered and ™
provided with full-width doors having wide heavy grills.
The power control unit (on the right) has a full-length
non-interlocked door providing immediate access to relays, €&
auxiliary controls, etc. On the extreme left is a door
(interlocked) which provides access to the interior of the
transmitter compartment. All doors, and the fixed parts of
the “unified” front, are of 14" steel plate—this weight in-|@:
suring that these will not “flex” or give. In fact the whole
construction is especially sturdy and in keeping with the @
idea of an equipment in which nothing has been spared to
provide the best.
adaptabilty to air-conditioning. This may be carried out
by exhausting air from behind the transmitter, thus draw-

More on the utilitarian angle is the

«
@

ing cool air from the operating room through the trans-
mitter doors and out. Or, if desired, glass may easily be
fitted behind the six grilled sub-doors, thus isolating the
transmitter from the operating room and allowing each to
be ventilated and cooled separately.

1

® © © © ® © © ® © © ® 9 & &

w
i

=

{701

il

www americanradiohistorv com


www.americanradiohistory.com

¥

oy
-

@

5-DX Transmitter

The second unusual feature of the 5-DX equipment is
the operating console which is furnished with this trans-
mitter as standard equipment. On this console are grouped
all of the essential transmitter controls plus audio input
switching and monitoring contrcls. Three meters on the
center panel read antenna current, audio volume level and
modulation. Built-in as a preamplifier so that a high-
quality microphone is ready for announcements at a flick
of a switch (similarly records may be played for testing,
or for sign off, or in emergencies due to studio or line
failure). There is also a monitoring amplifier with a bridg-
ing input—allowing monitoring across the audio input or
from the antenna monitoring rectifier. And with all these
circuits are signal lights, indicating at a glance the opera-
tion of the whole transmitter installation. Completely
assembled, wired and tested at the factory this console
saves much installation time, provides optimum perforni-
ance and insures maximum convenience—plus the fact
that it is a “matching” unit which adds to the beauty and
distinctiveness of this unique transmitting equipment.

A constant increase in power has, over the years, been a
definite feature of broadcast progress—and hence the
feasibility of future power increases is always worth con-
sidering. To be practical, such possibility of change must
consider the economics involved. For instance, an increase
from 5,000 watts to 10,000 watts might not be justified if
the expense involved were very large. But if this expense
were relatively small it might be-—and some stations have
found it to be—very much worth while. The 5-DX pro-
vides for this situation as does no other transmitter. It is
easily—and inexpensively—changed over for 10,000-watt
operation by adding a very simple unit housing an addi-
tional amplifier tube. Only very minor changes in the
existing installation are required. The converted trans-
mitter is efficient, reliable and has quality equal to that of
the original. Moreover, this does not make the installa-
tion an orphan, or a hybrid, for with this change the
5-DX becomes a 10-DX Transmitter—a standard unit
which is registered with the FCC as such, and which is sold
complete wherever a 10-kw. Transmitter is originally re-
quired. Only a small amount of space is required.

For stations operating on high-power regional channels
future increases to powers greater than 10 kw.—as for in-
stance, to 25 kw. or 50 kw.—are a distinct possibility, and
hence worthy of consideration, even where present power
is only 5 kw. or less. For these stations, the best of all
possible assurances is given by the fact that the 5-DX
Transmitter is the standard exciter unit used in the RCA
50-D Transmitter (designed for 25 kw.or 50 kw. operation).
The exceptionally high quality of the 5-DX Transmitter,
the low phase-shift, the high-level modulating circuit, and
similar features make this not only practical, but highly
economical. And note that, when the 50-D Amplifier is
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added to the 5-DX Transmitter, there is no overlap, no
waste ;the5-DXis used just as installed—with necessary field
modifications limited to tying-in of interlock and control
circuits. Thus, an increase in power is easily accomplished.

SPECIFICATIONS
ELECTRICAL SPECIFICATIONS

Carrier Power Output: 5,000 or 5,000/1,000 watts. Carrier
Frequency Range: 550-1,600 ke. Carrier Frequency Stability:
Within = 10 cycles. Modulation Capability: 100%. Audio
Distortion: Less than 3% r. m. s. 0-959, modulation, 50—
7,500 cycles. Audio Frequency Response: Uniform within ==
114 db. 30—10,000 cycles. Carrier and Hum Level: Better
than 60 db. below 1009% modulation, unweighted. Power
Input: 5 kw., 1614 kw. without modulation, 1814 kw. with
average modulation; 1 kw., 1014 kw. without modulation,
11 kw. with average modulation. Power factor approxi-
mately 90%, 230 volts, 3 phase, 60 cycles. Antenna and
Line: For use with concentric or grounded 4-wire trans-
mission lines of 70-300 ochms impedance and with standard
antennas. Audio Input Level: Zero level (12.5 m. w.) at 500
ohms for 1009 modulation. Tubes [one set): 5-DX Trans-
mitter 3-802, 3-805, 8-866-A, 2-891-R, 1-892-R, 6-872-A,
1.5-2-3, 2-1603, 2-807, 4-845, 1-83-V; 5-DX Control Console
1-1603, 4-76, 2-6L.6G, 1-5Z3, 1-6A6, 2-84.

MECHANICAL SPECIFICATIONS

Transmitter Unit: 115" wide x 8413” high x 27” deep. Weight:
4,170 Ibs. Power Panel: 33" wide x 8413” high x 36" deep.
Weight: 850 lbs. Filter Rack: 33” wide x 491" high x 26”
deep. Weight: 1,375 Ibs. Modulation Transformer and Reactor
Unit: 68" wide x 28" high x 24”7 deep. Weight: 2,100 lbs.
Plate Transformer: 39” wide x 24” deep x 46” high. Weight:
990 1bs. Anfenna Coupling Unit: 30” wide x 40” high x 2214
deep.
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De Luxe
50,000 Watt Transmitter

Type 50-D . . . A De Luxe High Fidelity Transmitting Equipment
For Clear Channel Stations

HE TYPE 50-D Transmitter is properly considered an

outstanding model in the line of deluxe broadcast
transmitters. Despite its relatively large power—which
requires certain special types of construction—it is built-
up from the low-powered units exactly the same way as
are the transmiiters in the lower power classifications. It
begins, as do those others, with the Type 250-D Exciter—
in fact, the low-power stages are nothing else than the
Type 5-D Transmitter complete, and existing Type 5-D
installations may be increased simply by the addition of
the necessary high-power equipment. Because of the
problems particular to the construction of a transmitter
of this type, it has been found that appearance, as well
as accessibility and convenience, are increased by the use
of a special type of housing. This consists essentially of a
panel-type enclosure,—which is supplied as a separate
unit. This arrangement, which has been called the “uni-
fied front” method of assembly, allows the units of the
transmitter to be mounted in various ways, such that an
arrangement can be found best suited for each individual
station. As will be noted from the illustration below, the

indicating instruments are mounted on the enclosure, to-
gether with such other devices and controls as are required
for routine operation. Most controls, however, are located
behind access doors, where they are protected from inad-
The whole enclosure is styled in a

modern manner with panels and coloring which give a

vertant manipulation.

symbolic and attractive appearance.

As before mentioned, the Type 50-D Transmitter con-
sists of the Type 5-D Transmitter followed by a high-
power amplifier with its associated rectifier and control
two RCA-398
The two tubes
are furnished with separate output circuits and with sep-
arate heavy-duty bias rectifiers. One tube is adjusted so
that it operates essentially Class C and provides the nox-
mal carrier output—that is 50,000 watts. The other
operates Class B and comes into operation only on positive
modulation peaks. Thus the two tubes co-operate to pro-
duce the 200 KW required for positive 100% modulation
peaks. The result of this method of operation is to greatly
improve the overall efficiency of the output stage, and to

equipment. The power amplifier uses

water-cooled tubes in a Class B-C circuit.
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make possible a saving in power consumption of approxi-

mately half (as compared to normal linear amplifier -

operation). The main power rectifier, supplying 18,000
volts for operation of the RCA-898 amplifiers, includes
mountings for seven RCA-857-B mercury vapor rectifier
tubes. Six of these form a standard three-phase full-wave
rectifier, while the additional tube occupies a warm-up
position where it is ready for instant service and may be
switched into service. Each of the bias rectifiers uses two
RCA-872-A’s, and there is a feedback rectifier using four
RCA-836’s in an especially designed circuit. Many of the
components making up the power and distribution circuits
of this transmitter are of special design—with the result
that operating convenience and reliability are very much
The
control circuits have been similarly improved, and many
new features added. In addition to centralization of con-
trol and distribution circuit components, there is provided
a supervisory control console on which are mounted all of
the main controls of the transmitter, space for various
monitors and various new convenience features—including

greater than in previous transmitters of this size.

clocks which automatically note the time of any failure,—
and the time in minutes and seconds during which the
transmitter is off the air.

The iransmission fidelity obtained in the 50-D Trans-
mitter is of the same unusual order as that of the lower-
powered units of this line. Distortion is less than 3%
RMS from 50 to 7,500 cycles, and from zero to 95% modu-
lation. The frequency response characteristic is flat with-
in 1 db. from 30 to 10,000 cycles, when measured at input
voltages corresponding to 60% modulation. Background
noise and hum level is more than 60 db. below 100%
modulation, unweighted measurement. Radio frequency
harmonics are such that the field intensity at one-mile
will be at least 70 db. below the fundamental.

{73]

SPECIFICATIONS

Rated Power: 50,000 watts. R. F. Range: 550 to 1600 kilo-
cycles. Frequency Stability: better than =10 cycles. R. F.
Harmonics: 70 db. below fundamental. Audio Input Re-
quired: 0 db. for 100% modulation. Frequency Response:
within 1 db. from 30 to 10,000 cycles. Audio Distortion:
less than 3% RMS {rom 50 to 7500 cycles. Background
volts, three-phase 60 cycles, 137 KW. Weight: packed,
approx. 48,000 lbs.
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Ltandard Line
TRANSMITTERS

ESIGNED for high fidelity and economical service at lower initial

prices, the RCA Standard Line Transmitters makes it possible for
stations to purchase RCA equipment at new low costs. These transmitters
have been built with the conventional frame and shelf construction
which is somewhat less expensive than the vertical chassis nsed on the
Deluxe apparatus. In addition, the transmitters have been simplified
without, however, omitting anything needed for reliable operation. The
styling is modern and pleasing but not elaborate. In this way the selling
price of these transmitters has been kept to the minimum level for high
quality equipment.

The performance of the Standard Line transmitters compares favor-
ably with equipment selling for much higher prices. Frequency response,
bum level and distortion are well within the high fidelity limits. Oper-
ating costs are unusually low because of the low power drain resulting
from high efficiency circuits. The low cost of the tube complements also
contributes to economy of operation.

Components have been carefully selected for performance and relia-
bility. Insulation materials are of the best and only high grade resistors
and condensers are employed.

In addition, the Standard Line transmitters receive the same careful
test as other RCA transmitters and are carried through the same rigorous
design process. Low temperature V-cut crystals are used in the 250-G
and 1-G equipment in a circuit designed to minimize frequency drift.
Modulation transformers are specially built to specification for low dis-
tortion and reliability.

For economical, high fidelity broadcast service, RCA offers its
Standard Line transmitters with all of the advantages of carefully

designed and tested factory built equipment.

[74]
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Handard
100/ 250 Watt Transmitter

Type 100-G for 100 Watts . . . Type 250-G for 1007250 Watts
A High-Fidelity Simplified-Design Unit Particularly Adapted

to Small Station Requirements

HE TYPE 100-G/250-G Transmitter is designed to

enable small stations to combine high-fidelity trans-
mission with operating economy. It is startlingly simpli-
fied in design, low in first cost and extremely economical
to operate—but does not yield an inch either in con-
venience, or in reliability, or in performance, to the finest
high-powered transmitters. By a simple change of tubes
the same unit operates either as a 100 watt transmitter
(specified as the Type 100-G) or a 100/250 watt, or 250
watt transmitter (specified as the Type 250-G).

The modern design and attractive appearance of this
transmitter can be seen. While markedly simplified, the
general arrangement is unusually convenient and follows
the lines of accepted engineering practice. The transmit-
ter is completely self-contained and is housed in a 68% "
by 28%"” by 2034” copper-plated steel {frame of extremely-
rugged construction. Interlocked rear doors provide easy
access to all parts. The whole unit is finished in two-tone
lacquer—light grey for the panel, darker grey for the trim-
ming-—and presents a harmonizing and attractive appear-

ance, whether installed at the studio or at a remote point.

Carrier frequency is controlled by a crystal of the low-temperature-
coefficient type. Since the coefficient of these crystals is extremely low,
a simplified heater chamber of the plug-in type can be used—and, at the
same time, better frequency stability obtained. An RCA-802 is used in a
new circuit as an oscillator, an RCA-802 as a buffer amplifier. When the
transmitter is operated as the Type 100-G the intermediate amplifier
consists of a single RCA-838 and the fimal amplifier of a pair of RCA-838s
push-pull. As the 250-G the intermediate uses an RCA-805 and the final
a pair of RCA-805’s push-pull. The audio system,—which is designed to
provide 100% modulation with —16 db. input, obviating the need for a
line amplifier,—consists of an RCA-53 as a first stage, four RCA-2A3%
push-pull, Class A, as a driver stage, and either two RCA-838’s, or two
RCA-805’s operating as Class B modulators and furnishing the audio
power required to modulate the last radio stage. Output circuits are
provided for coupling the transmitter to any average antenna or io an
open or concentric type line.

A feature of the Type 100G /250G Transmitter which is particularly
convenient for small station installation, is that it operates from a single-
phase, 105/125 volt, 50/60 cycle power supply. Time-delay and overload
relays, as well as the usual plate and filament switches, are provided in
the control circuit, so that starting is automatically sequenced and the
equipment is fully protected against failure during operation.

SPECIFICATIONS

Rated Power: of 100-G, 100 watts; of 250-G, 250 watts. R. F. Range: 550 to
1600 kilocycles. Frequency Stability: better than *10 cycles. R. F. Har-
monics: .05% or less. Audio Input Required: —6 VU ( —16 db.*) for 100%
modulation, -—12 VU ( —22 db.”) for average program. Frequency Re-
sponse: within =1.5 db. from 30 to 10,000 cycles. Audio Distortion: less than
49, RMS from 100 to 5000 cycles. Background Noise Level: —60 db. (un-
weighted). Power Required: 105/125 v. 50/60 cycles, single-phase, 1100
watts as 100-G, 1630 watts as 250-G. Dimensions: 683, ¢" high, 284" wide,
205" deep. Weight: 900 1b. (net}, 1160 lbs. (packed). Tubes: For 250 watts
—2-802, 5-805, 1-53, 4-2A3, 1-83,4-866-A. For 100 watts—2-802, 5-838, 1-53,
4-2A3, 1-83, 4-866-A.

* Zero db. =1214 milliwatls.

[75]
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YLtandard
1000 Watt Transmitter

Type 1-G . . . A Simplified-Type High-Fidelity Transmitter
for Medium Power Broadcast

HE TYPE 1-G Transmitter, like the 250-G Transmitter,

is an equipment designed to provide stations with
high-fidelity, low cost transmission. Primarily this has
been accomplished by eliminating the expense of the vari-
ous extra convenience, construction, and appearance fea-
tures of the deluxe transmitters. By so doing it has been
possible to build a transmitter which, while of extremely
simplified design, is nevertheless, capable of performance
closely approaching that of the deluxe units, and in every
respect as good as will ever be needed in equipment not
intended for future expansion.

The Type 1-G Transmitter consists of three units; an ex-
citer unit, a power amplifier unit and a modulator-rectifier
unit. The exciter unit is identical to the Type 250-G
Transmitter with the exception of a minor change in the
audio output system. FEssentially this change consists of
disconnecting the modulation transformer, modifying the
interstage transformer connections—and substituting RCA-
845’s in the last audio stage of the exciter unit. These then
serve as Class A drivers for the RCA-833’s in the high-
power modulator. The latter, operating Class B, modulate

[76]

the r-f output of the two RCA-833’s which make up the
added power amplifier stage. R-F excitation for these is,
of course, furnished by the RCA-805’s in the output stage
of the exciter unit. Plate voltage for the RCA-833 modula-
tors and amplifiers is furnished by a single-phase full-
wave rectifier using four RCA-872 mercury vapor rectifier
tubes. This main rectifier, as well as the bias rectifier which
uses two RCA-866’, are located in the unit with the
modulator tubes.

The control and power circuits of the Type 1-G Trans-
mitter are so designed as to provide all of the accepted
features of modern practice, including automatic starting,
time delays for proper sequencing, full protection against
overloads, and interlocking in high voltage circuits. Mon-
itoring is provided for by three sets of terminals—for
modulation, frequency and aural monitors, respectively.
Output circuits provide for feeding an antenna directly,
through an open-type or concentric-type transmission line.
The transmitter is normally supplied for operation at 1000
or 500 watts. However, where split-power operation is re-
quired a special power-change pancl can be provided
which is easily installed and will allow operation at 250/
1000 watts, or 500/1000 watts.

As will be seen from the illustration above, the amplifier
and modulator units match the exciter unit in appearance
and construction. The cabinets are, in fact, identical,
while the controls and meters on the three units are so
arranged as to provide a pleasing and symmetrical appear-
ance. Full size rear doors provide easy access to tubes and
other parts. Properly installed this equipment presents
a trim and businesslike appearance and provides fidelity
considerably in advance of present day standards.

SPECIFICATIONS

Rated Power: 1000 watts. R. F. Range: 550 to 1600 kilo-
cycles. Frequency Stability: Better than *10 cycles. R. F.
Harmonics: .05% or less. Audio Input Required: —6 VU
(—16 db.*) for 100% modulation,—12 VU ( —22 db.*) for
average program. Frequency Response: within =2 db. from
30 to 10,000 cycles. Audio Distortion: less than 49 RMS
from 100 to 5000 cycles. Background Noise Level: —60 db.
(unweighted). Power Required: 230 volts, 50/60 cycles,
single phase, 4.7 KXW. Dimensions: three units each 68” x
28" x 20”. Weight: 3000 1b. total. Tubes: 2-802, 3-805, 4-833,
1-53, 2-866A, 4-2A3, 2-845, 4-872, 2-866, 1-83.

* Zero db. =1214 milliwatts.
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Mobile U. H.F. Relay Transmitter

Type ET-4315 . . . A Crystal-Controlled High-Quality Transmitter
Especially Designed for Broadcast Pickups

HE TYPE ET-4315 Mobile Transmitter is a low-power

transmitter which makes possible broadcasts direct
from a moving car, or from points remote from land lines.
Taking its power entirely from a single 6-volt storage bat-
tery, it may be placed in a car, truck, boat or plane—in
fact, practically anywhere—and, within a fairly extended
range, will transmit the desired programs bhack to the
studios, or main transmitter, where they are picked up on
a receiver and broadcast in the usual manner. Since it
operates in the ultra-high frequency band (30-42 MC) the
necessary antenna installations are very simple and many
of the difficulties formerly encountered are avoided.

The ET-4315 equipment consists of three units; trans-
mitter, dynamotor and control unit. These are connected
by cables and plugs, allowing flexible arrangement. The
cables and plugs, as well as an antenna kit, are furnished.
The transmitter unit and the dynamotor are fitted with
rubber mountings to absorb shocks in mobile use.

Frequency of the transmitter is controlled by a V-cut
crystal ground to one-fourth the operating frequency. The
R-F tube line-up consists of an RCA-1610 oscillator, an
RCA-1610 buffer, an RCA-1608 intermediate, and an RCA-
1608 final amplifier. The audio tube lineup consists of an
RCA-46 input stage driving a pair of RCA-46’s as high-level
modulators. This circuit, of course, presupposes use of a
remote pickup amplifier (of standard type), the input
required being approximately zero level.

The carrier power output of the Type ET-4315 Trans-
mitter is 15 watts—which is sufficient for all ordinary re-
quirements and, correctly used, will permit as extended a
range as is practical in a battery-operated equipment. The
audio characteristics are such as to provide fidelity
fully as good as can be utilized on remote pickups. The

Type ET-4315 Transmitter is a high-quality equipment,
and should not be confused with short-cut designs in which
neither quality nor stability receive much consideration.

Where desired, a mobile receiver (Type MI-7802X) or a
fixed a-c operated receiver (Type MI-7803X) can be fur-
nished for use with the Type I£T-4315 Transmitter.

SPECIFICATIONS
Rated Power: 15 watts. R. F. Range: 30 to 42 MC. Fre-
quency Stability: better than .02%. Audio Input Required:
0 db. for 100% modulation. Frequency Response: within
*1 db. from 70 to 7000 cycles. Audio Distortion: less than
7% RMS from 70 to 7000 cycles for 100% modulation.
Background Noise Level: —50 db. Power Required: 6 volts,
35 amperes. Dimensions: of transmitter 15” x 1214” x 111",

weight 60 lbs.; of dynamotor 1315” x 734" x 934", weight
33 1b.; of control box 414” x 514" x 2", weight 5 lb.

Construction Permit Application Data

(See following page.)

N FILING applications for broadcasting construction
permits (Form 301) on RCA broadcast transmitters,
it is unnecessary to fill in all of the technical details refer-
ring to the transmitter since the information has been filed
in Washington with the Federal Communications Commis-
sion at the time of approval of the equipment. It is only
necessary to place beside each numbered question which
refers to transinitter technical data the phrase “Informa-
tion on file with F.C.C.”. The type number of the equip-
ment and the manufacturer’s name— RCA Manufacturing
Company, Inc.” should be filled in question 21. It should
be noted that different power requirements call for differ-
ing type numbers as follows:

100-G 100 watts 100-H 100 watts
250-G 250 or 250/100 watts  250-D 250 or 250/100 watits

1-G 1000 watts or 500 watts, 1-E 1000 or 500 watts
also 1000/500 or 1000/ 5D 5 or 5/1 KW
250 watts 5-DX 5 or 5/1 KW

{717}

Other transmitters will require full technical data to be
submitted and this information can be obtained from dis-
trict offices. Applicants should not omit the data on anten-
nas nor on necessary monitors. For convenience, the fol-
lowing are the type numbers and approval numbers on
RCA equipment:

Type 66-A Modulation Monitor—1552
Type 66-B Modulation Monitor—1553
Type EX-4180 Frequency Monitor—1454
Type 681-A G.R. Frequency Monitor—1452

Frequency Measuring Service

Checks on the accuracy of frequency monitors or on the
settings of crystals in transmitters may be made by taking
advantage of the RCA Communications Frequency Meas-
uring Service. Measuring stations with extensive facilities
are located on the East Coast and on the West Coast.
Checks may be made periodically or individually, as
required.
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TRANSMITTER

MI-7113-A LINE VOLTAGE
CONTROL UNIT

THE MI-7113-A line voliage control unit is used with low
power broadcast transmitters to maintain the line voltage
constant. It is manually controlled and consists of a
“TRANSTAT” unit in a steel box with a control knob
projecting through the top. A flush mounting line voli-
meter mounted near the control knob indicates the reg-
ulated line voltage. It may be used with the following
RCA transmitters: 100-E, 100-F, 250-D, 100-G, 250-G.

The rating of the unit is:

Input line voltage: 100 to 130 volts, 50/60 cycles
Output load voltage: 115 volts
Output load current: 19.5 amperes maximum continuous

Output power: 2.24 KVA.
Dimensions: 1234” x 614" x 814"

TYPE AZ-4293
ANTENNA TUNING UNIT, 1 KW

THE MI-7423, Type AZ-4293 An-
tenna Tuning Unit provides for
terminating a transmission line,
and matching the line of a broad-
cast transmitter to the antenna
radiator. It is designed to match
a transmission line having an im-
pedance of 70 to 350 ohms, one
side of which is grounded, to an
antenna having a reactance of plus
200 ohms to minus 200 ochms and a
resistance of from 20 to 200 ohms.

It consists of a number of tuning elements housed in a
weather-proof metal box and is intended for installation
on wooden posts, a wooden platform or a steel cradle. An
opening is provided in the bottom of the housing for en-
trance of a concentric tube transmission line, but the unit
may also be used with an open wire type of line by a
change in the entrance bushings.

Electrically, the unit consists of a low-pass impedance-
matching filter using a “I” type network. Adjustments of
the line inductance and the antenna loading inductance are
made by a selection of taps on these two items. The shunt
branch of the network consists of Faradon capacitors. The
number and value of these capacitors will vary with the
resistance and reactance of the antenna, the operating
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frequency, and the impedance of the transmission line,
which electrical values—or a description of the line and
antenna—must be furnished in order that the proper
Faradon capacitor values may be selected for the partic-
ular installation in question. A switch is provided for
shorting the antenna ammeter when readings are not being
taken. The antenna ammeter is a Weston Model 425 with
a bakelite case. The unit has been designed for use with
the following transmitters: 100-H, 250.-D, 100-G, 250-G,
1-G, 1-E.

Dimensions: 30" x 22" x 1634"

TYPE 92-A ANTENNA
LIGHTING CHOKE COIL

BROADCAST transmitter installations where the tower
itself forms the antenna, must be provided with special
transformers or radio frequency choke coils to feed power
to the lighting circuits on the tower. The Type 92-A An-
tenna Lighting Choke consists of a double winding on a
suitable form. Its electrical characteristics are such that it
has low impedance to the commereial lighting frequencies
and high impedance to the radio frequencies in the broad-
cast range. It therefore provides a means for supplying
energy to the tower lighting circuits and at the same time
prevents any appreciable loss of r-f energy supplied to the
tower by the radio transmitter.

The coil windings are coated with an insulating varnish
which binds the turns together and prevents moisture
absorption. This coil, however, must be protected from
the weather by providing a mounting for it within some
weather proof enclosure. Such an enclosure or housing is
not provided with the unit.

The electrical characteristics are:
Maximum current—18 amperes (continuous 50/60 cycles)
1000 cycle inductance—540 micro henries (approx.)
DC resistance (total, both windings)—1.1 ohms (approx.)

The natural resonant frequency of the coil is well re-
moved from any frequency within the broadcast band. Tts
characteristics therefore are such that it presents a very
high impedance at all broadcast frequencies.

Two MI-7112, Type 92-A Antenna Lighting Choke Coils
may be used in parallel where the load or circuit require-
ments exceed the ratings of a single coil. All windings that
are not directly connected to the tower or to ground

should be properly by-passed by suitable capacitors, such
as RCA Type UC-3006, Case 99, .01 mfd.

Dimensions: Length, 33" x Diameter 4”
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ANTENNA TUNING UNIT

Type 105 .

HIS line-terminating equipment is distinctly new in

design and extremely flexible in application. It may
be employed to match antennas of widely divergent char-
acteristics to either a concentric or open-wire transmission
line on transmitters up to five- or ten-kilowatt output.

In construction, the Type 105 is not complicated since
the circuit elements are reduced to a minimum. All parts
are enclosed in a weather-proof metallic housing equipped
with a door at the front for ready access to the interior.
The antenna ammeter is readable through a circular win-
dow in the door, and is protected against lightning surges
by means of a short-circuiting switch actuated by the knob
on the right-hand side.

Various combinations of inductance, capacitance and tap
connections to the transmission line and antenna are avail-
able. Such variations are provided in order to satisfy con-
ditions imposed by widcly differcnt antenna characteristics
and broad frequency covevage. Sufficient wiring is fur-
nished to effect all practicable arrangements. Surplus lcads
should be removed after a circuit has heen selected.

Audio-frequency voltage for program monitoring and
rectified current for remote antenna-current indication and
transmitter control are available for use if desired. Such

.. MI-7444

voltage aud current are furnished by a monitoring-rectifier
unit mounted inside the housing at the bottom.

This unit embodies the necessary equipment to enable
the installation of a remote meter for measuring antenna
current and also furnishes audio-frequency energy for
operation of a monitoring amplifier. The method of re-
mote antenna-current indication as outlined herein has
been approved by the Federal Communications Commis-
sion. The rectifier utilizes an RCA-83-v tube.

OPERATING LIMITS

Antenna resistance (ohms)............ 8to 1100
Antenna reactance {(ohms)............ -+1000 to —1000
Line impedence (ohms).............. 50to0 300
Carrier frequency (ke)................ 350 to 1700
Transmitter power (kw).............. 10 (max.)

Monitoring Rectifier:

Output Impedance: To operate into 20,000-ohm bridging
load.

Output Level: (db. approx., including bridging loss)
—20 at 5 kw and —26 at 1 kw.

NOTE—Reference level — 12.5 mw.

Rectified Current: (ma d. c.) : 75 (max.) into a maximum
of 1000 ohms.

Frequency Characteristic: Substantially flat to 10,000

cycles.
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SUPERVISORY CONTROL CONSOLE

Type MI-7237

HE RCA MI-7237 Supervisory Control Console, illus-

trated in the accompanying photograph, has been
styled and designed for use with the RCA Types 5-D,
5-DX and 10-D Broadcast Transmitters. All of the con-
trols and indicating devices necessary for complete opera-
tion and observation of the transmitter are grouped
conveniently and attractively in the sloping panels of the
console turret top. This console also houses an RCA Type
82-A Monitoring Amplifier and an RCA Type 13-D Volume
Indicator.

Switches and indicating lamps are provided and con-
nected either in multiple or in series with the correspond-
ing controls on the transmitter, thus permitting complete
remote control of the entire transmitting unit and its
separate filament, plate and power change circuits. Other
switches are conveniently located for controlling the power
supplies to the tower lights, speech input rack, monitor
amplifier and volume indicator. One key switch is pro-
vided to select either of two program lines. This switch,
during normal operation, feeds through a local line
switch, the master gain control, the station’s line repeater,
two attenuator pads, and thence to the audio input of
the transmitter. When it is desired to make announce-

[81]

ments at the transmitter, the local line switch is thrown
to the “Local” position, and it is then possible to switch to
a local microphone, a turntable or a beat-frequency oscil-
lator. These items feed through an external pre-amplifier,
if required, a local gain control and thence into the local
line switch.

A remote-indicating antenna ammeter is mounted on
the center panel and is actuated by the direct current
component from the monitor rectifier in the antenna
tuner. The audio component from this monitor rectifier
feeds through the RCA 82-A Monitoring Amplifier to an
external speaker. A volume indicator and a modulation
indicator are mounted on the center panel of the Super-
visory Console, near the antenna current indicator.

The MI-7237 Console was designed to furnish an attrac-
tive and convenient housing for all those controls and
indicating devices which have been proved by experience
to be essential, and in addition ample drawer space has
been included for station logs, records, instruction books
and similar files.

Overall dimensions:
59” long, 44" high, including turret top, 3414” deep
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RCA RADIO FACSIMILE SYSTEM:

HE RCA Facsimile equipment for broadcast use

is a result of more than ten years extensive re-
search and development work on radio photo systems.
Designed for use with either ultra high frequency or
conventional broadcast transmitters, it may be added
at the station in place of an audio channel. The RCA
facsimile recorders employ a carbon paper printer
which reproduces the material on a roll of white paper
at the rate of three feet per hour. The detail of repro-
duction is 125 lines per inch which is comparable
with the number of lines in photo-engraving practice
for magazine reproduction. The facsimile material is
reproduced in black and white and an excellent half-

tone reproduction can be obtained.

By the use of RCA facsimile, graphic material
consisting of typed matter, photos, drawings, maps,
etc., may be sent over a standard broadcast or u.h.f.
The RCA system offers the advantage

of excellent detail, simplicity of operation, low cost

transmitter.

of paper, convenient business letter sized sheets and
black and white copy. For experimental facsimile
broadcasting, RCA offers the equipment described.
More detailed data is available from any district

representative.

{82}

FAX-1 TRANSMITTING
SCANNER EQUIPMENT

THIS apparatus in- .-
cludes everything mec-
essary for coupling into
a transmitting station.
The

housed in an attractive

apparatus 1is
console cabinet with |
the scanner on the top
and the amplifier units
below. The material
to be transmitted
clamped on the drum
and scanned, line by |
line. The output of
the photocell is amplified and is arranged to produce
about zero level across 500 ohms.

FAX-2A and 2C RECEIVERS

TWO facsimile receivers are available. The FAX-2C

is intended for either ultra high or conventional fre-

1s

quency use and includes an 11 tube superheterodyne
receiver. The FAX-2A umit is designed for conven-
tional frequency broadcast service and
employs an 8 tube chassis. Receivers
are arranged for locked tuning at the
desired station frequency and are pro-
vided with a special automatic volume
control, thus assuring satisfactory re-

ception.

for about 115 hours of service may be

contained in the recorder.

which turns the receiver on and off

according to a preset schedule.
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The recorder unit is located in the

top section of the cabinet. Paper feeds
through the front of the cabinet. A roll;

of paper and carbon paper sufficient
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RCA TELEVISION EQUIPMENT

S a result of RCA’s extensive research develop-
ment and field test in all branches of television,
RCA’s wide experience in building both television
transmitters and receivers, as well as actual television
transmission conducted both in New York and Cam-
den, N. J., the RCA television apparatus line is prob-
ably the most advanced ever offered in a new field.
But in addition to extensive facilities for television
circuit and tube development which have resulted in
apparatus having electrical characteristics consider-
ably superior to those actually required at present,
the activities of RCA in the broadcast transmission
field have furnished a guide to mechanical design and
arrangement for maximum convenience, accessibility
and flexibility. In addition, production facilities and
manufacture of apparatus by economical methods
enable RCA picture apparatus to be sold for prices
comparable with equivalent sound broadcasting units,
considering the more stringent requirements which
must be met. As a result, RCA television apparatus
units are obtainable with advanced circuit design, in
commercial mechanical layouts and with perform-
ance exceeding present requirements in regard to
frequency response, noise level and phase displace-

ment. Equipment is available in unit form or in

RCA Television Camera.

{83]

complete chains for laboratory, experimental or

transmission purposes.

COMPLETE SYSTEM

RCA television apparatus includes receivers of
several different types, video amplifier and terminal
equipment, transmitters, vacuum tubes, measurement
apparatus and television field pickup units. It is
significant that just as RCA produces a complete line
of apparatus for broadcast transmission and recep-
tion, so RCA has designed an integrated line of tele-
vision apparatus, complete even to the test equipment
for operation or adjust-
ment. Full information
is available to prospec-
tive purchasers of any
of this equipment al-
though it is not practic-
able to provide more
than a condensed out-
line of most of the line
here. A description of
the RCA measurement
apparatus for television
will be found in a sep-
arate section of this
catalog and RCA tele-
vision tubes are listed
with other special pur-
pose tubes in the rear of
this book. Data on tele-
vision receivers is avail-

able on request.

VIDEO EQUIPMENT

RCA video apparatus,

g
b
EH
588
|
EE
f
:

the parallel of the audio
RCA Television Antenna atop

apparatus found in Empire State Building.
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RCA TELEVISION

EQUIPMENT

RCA Video Equipment is housed in these racks.

broadcast studios and control rooms, includes studio
and film cameras, film projectors, camera apparatus
chains, amplifiers, synchronizing generators, monitors

and accessory equipment.

The design of the apparatus permits an equipment
layout in many ways similar to that used in broad-
casting. Each camera, containing a video preampli-
fier and associated apparatus, requires a “chain” of
video equipment, mounted on a rack in the control
room and performing the functions of amplification,
the supplying of suitable deflection voltages to the
Iconoscope, power supply, ete. The output of the
camera chain may be switched to common apparatus
used with any number of cameras and including a

synchronizing generator and line amplifier. Monitors

may be employed for viewing the picture produced
by each camera or on the output line. Picture oscillo-

graphs having wide frequency response character-

istics are employed for setting levels and checking

operation.

The RCA video panels are constructed for rack
mounting and embody a special .mechanical design
arranged for accessibility as well as for carrying off
heat from components and tubes. This construction, a
modification of the vertical chassis design which has
proved so popular in RCA broadcast transmitters,
provides for the mounting of tubes, condensers and
adjustment controls on the front of a dished chassis.
On the rear are located the other components and

interconnecting wiring. Instead of separate front
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RCA TELEVISION EQUIPMENT

RCA 1 KW. Picture Transmitter Type T-1.

panels, a door the full length of the rack is used. On
opening this, all tubes are easily reached and grilles
in the door promote good ventilation which is aided
by the natural thermal circulation up the rack. The
rear door of the cabinet rack affords access to the
back of all panels where other components are
located. Plate currents of most of the vacuum tubes
may be read by plugging a portable meter into a jack
and operating a selector switch for the desired tube.
Provision is made for checking circuits with an oscil-

lograph by connecting to terminals in the rear.

Operating controls are usually located on a control
console which may be designed for any number of

camera channels. Remote control of brightness and

[85]

gain is effected by means of d. c. circuits. Special
coaxial cable terminations are furnished for video
circuits on the units. Other apparatus including film
projectors, camera stands, alternate lens systems, etc.,

Standard RCA broadcast studio

equipment may be employed for the sound channel.

1s also available.

RCA video apparatus may be obtained in rack and
panel design for any number of camera channels or in

simplified cabinet form for use with one camera only.

TRANSMITTER AND SPECIAL APPARATUS
The RCA 1 KW. picture transmitter, Type T-1, is a

medium power television transmitter built to com-

mercial standards and including a number of impor-

www americanradiohistorv com
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RCA TELEVISION EQUIPMENT

Television: Demonstration Unit Model 510A.

tant circuit developments. This equipment, crystal
controlled and a. c. operated, employs tubes designed
particularly for this application and is easy to install
and toloperate. A carrier frequency range of from 45
to 108 mc. is covered with a frequency response good
1o over 4.5 megacycles. The transmitter employs d. c.
coupling between the modulator and power amplifier
with special isolation circuits to permit operation of
the tube filaments from a. ¢. Undesirable transient
characteristics have been avoided by the use of care-
fully designed video circuits and novel power supply

systems.

The transmitter is mounted in a well styled cabinet
and includes an external power supply frame and

water cooling unit for the power amplifier tubes.

[86]

An external partial sideband suppression filter is
available, designed to reduce transmission of the lower
sideband without disturbance of the picture. This
filter is composed of several sections and is constructed

of transmission line of the proper characteristics.

RCA television field pickup equipment for mobile
use is under preparation at the time of issuance of this
catalog. It allows for picture transmission by special
wire line or by radio links to the main television
station. Both video apparatus and very high frequency,

small size radio transmitter units are included.

RCA Victor TRK-12 Television Receiver.
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MEASURING EQUIPMENT

N this section are described the more popular types of commercial and
laboratory equipment built by the RCA Manufacturing Company
Inc. RCA measuring equipment has been manufactured for more than
ten years; but since it has been functional apparatus, geared to the speéi-
fic needs of some particular field, it has been presented and described in

bulletins for that field.

Although each instrument was originally designed for a particular

- application, many of these equipments have innumerable other uses. The

o

first section describes units of this type, whose value as general-purpose
laboratory instruments is virtually unlimited.

The second part deseribes several units used to furnish vacunm-tube
operating potentials from a primary source of power. This group is re-
ferred to collectively as power-supply equipment. Some of the units
operate from ordinary 110-volt a-c current, while others are powered by
storage batteries and so are highly useful in field testing applications.

The third section deals with audio- and radio-frequency measuring
equipments, originally developed for broadcast applications. Ineluded
in this group are monitoring devices for continuously indicating fre-
quency deviation, phase shift, percentage of modulation, distortion, and
speech-input level. These units are of exceptional quality; and, in addi-
tion tothe uses already given, they will find numerous others in research
work conducted by university and commercial lahoratories.

Television measuring equipment is discussed in the fourth section.
These equipments have been important tools in the hands of the skilled
RCA research engineers who have been instrumental in developing tele-
vision to its present state of perfection.

In the fifth section are described various units designed primarily
for industrial applications, particularly for studies of transient mechani-

cal phenomena, such as pressure variation, vibration, ete.

[88]
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GENERAL PURPOSE APPARATUS
CATHODE-RAY OSCILLOGRAPHS

One of the most widely used instruments in the radio
industry is the cathode-ray oscillograph. It enables the
engineer to observe intricate circuit phenomena with a
degree of accuracy hitherto unattainable. The enthusiastic
acceptance accorded this instrument in recent years has
beéen due to its two outstanding advantages over any of its
predecessors: (1) the indicating “pencil,” being a beam of
electrons, has entirely negligible inertia, permitting faithful
reproduction of the wave form of current and voltage tran-
sients over an extremely wide range of frequencies; and (2)
severe overloads may be applied without injury to the
equipment, a feature which is extremely important in ex-
perimental work where it is sometimes impossible to pre-
dict the magnitude of voltages obtained in trial circuits.

Although practically unlimited in application, some of
the more common uses of the cathode-ray oscillograph are:
observation of recurrent and transient wave forms, meas-

urement of current and voltage amplitudes, of audio-fre-
quency distortion in amplifiers, hum measurement, check-
ing percentage of modulation in transmitters, determina-
tion of unknown frequencies, alignment of radio receivers,
and measurement of phase angles.

Moreover, this type of oscillograph has recently assumed
a position of importance in many branches of industry
other than electrical and radio. An excellent example of
this is found in its application to engine-pressure indica-
tion, which is treated 1n a subsequent section.

It is self-evident that the larger the tube, the greater the
deflection and accuracy of measurement. For this reason,
and because of the wide variety of applications involved,
there has been developed a complete line of instruments
ranging in size from a small portable unit, equipped with a
l-inch tube, to the large special television oscillograph with
a 9-inch tube and weighing nearly 500 pounds.

9" CATHODE-RAY OSCILLOGRAPH Type 304-A

Applications: The Type 304-A Cathode-Ray Oscillograph
is admirably well adapted to lahoratory applications of all
kinds. It has found a wide field of usefulness, also, in indus-
trial fields, being especially valuable in studies of vibra-
tions and internal-combustion engine pressures (see pages
18-20). Other uses include frequency comparisons, speed
indications on small high-speed motors, and studies of
noises and musical tones. It has innumerable uses in labora-
tories of colleges and technical schools, industrial testing
divisions, and in research and experimental laboratories in
almost every field of industry and education, for every
application where a large, easily read trace is necessary or
desirable.

Description: A laboratory-type cathode-ray oscillograph
of modern design, employing the RCA-914 9-inch High-
Vacuum Cathode-Ray Tube. Its trace is sharp and bril-
liant, permitting fast photographic recording of transients.
The deflection amplifiers are essentially flat over a fre-
quency-response range of 4 cycles to 100,000 cycles, and
will faithfully reproduce square waves as low as 10 cycles
in frequency. At the top of the panel are controls for focus-
ing, and for adjusting the brilliancy of the image. Conven-
iently grouped below are horizontal and vertical centering
controls, amplifier gain controls, and controls for synchro-
nizing the sweep with either the wave form being observed
or an external timing source.

Features: Two-stage deflection amplifiers with exception-
ally wide range; blanking amplifier, a feature unique with
this oscillograph, which varies the bias on the grid of the
cathode-ray tube to interrupt the oscillographic trace at
definite intervals for visual indication of time elapsed over
any portion of the trace; opening in side of cali)inet for
direct connection to deflection plates; electronically regu-
lated power-supply, insuring pattern stability irrespective
of line-voltage fluctuations; safety interlock switch which
automatically disconnects all power upon removal of
instrument from cabinet; shield which protects cathode-ray
tube against magnetic interference; distortion-free, shatter-
proof glass protecting screen of cathode-ray tube from
damage or breakage.

{89]

Specifications:

Deflection sensitivity: With amplifier. . ... 0.02 volt (r.m.s.) per inch
Amplifier response range. ... .................... 4-100,000 cycles
Amplifier gain......... ... ... o 1450
Amplifier input impedance (at 1,000 cycles)

Push-pull ... ... ... ... ... 1 megohm

Single-ended............ ... ... L 0.5 megohm
Timing-axis range............................... 4-18,000 cycles
Power supply..................... ... 110-120 volts, 50-60 cycles
Power consumption......... ... . o L 150 watts
Dimensions................. height 207, width 1214", depth 2434"
Weight. ... 98 Ibs.
Radiotrons

1 RCA-914, 8 RCA-6C6, 1 RCA-885,2 RCA-6J7, 1 RCA-6N7G,
1 RCA-879, 1 RCA-5Z3,1 RCA-2A3, 1 RCA-874; total 17.
List Price (complete with tubes)........ ... ... ... ......... ...

www americanradiohistorv com


www.americanradiohistory.com

GENERAL PURPOSE APPARATUS
CATHODE-RAY OSCILLOGRAPHS

9" SPECIAL CATHODE-RAY OSCILLOGRAPH
Type 305-A

The Type 305-A has been especially developed for televi-
sion research applications. Its deflection circuits are ca-
pable of linear amplification from the lowest audio fre-
quencies up through the video range, and will pass square
waves with low distortion from thirty cycles to over one
hundred kilocycles. A comprehensive treatment of this
oscillograph is given on page 15.

9" STANDARD CATHODE-RAY OSCILLOGRAPH
No. 160

Applications: A modern, general-
purpose oscil]ograi)h suitable for use
i m all commercial and educational
| laboratory work. Deflection ampli-
fiers with exceptional low-frequency
response and a very low-frequency
', timing-axis oscillator adapt this in-
strument admirably for engine-pres-
sure indication and similar studies.
Description: The No. 160 oscillo-
raph incorporates the recently intro-
duced RCA-1802-P1(5-inch) Cathode-

Ray Tube. Low-distortion amplifiers

are used for both vertical and horizon-

tal deflections, two stages being em-
ployed in the former to provide ex-
= tremely high sensitivity. Inputs, with
one side grounded, can be applied direct to either pair of
deflecting plates, with no effect on the beam-centering
circuits.
Features: New 5-inch cathode-ray tube affording large,
clear trace; graduated viewing screen permitting direct
measurement of deflection amplitudes; wide-range deflec-
tion amplifiers and low-frequency timing-axis oscillator
providing unusual accuracy of measurement.

The RCA No. 158 5-Inch Oscillograph, similar to the No.
160, is also available for television-service applications.
However, the frequency characteristic of the vertical am-
plifier of the No. 158 is essentially flat from 5 cvcles to 500
kilocycles and is down only 50 percent at 1000 ke. Included
with this instrument is a detachable coaxial input cable
equipped with a special termination unit proviging high
input resistance and low capacitance.

Specifications of No. 160:

Deflection sensitivity (with amplifier):

Vertical.......................... 0.013 volt (r.m.s.) per inch
Horizontal . ....................... 0.56 volt (r.m.s.) per inch
Amplifier response range:
Vertical ...... .. ... ... ... ... ... L 3-50,000 cycles
Horizontal .. . ... ... ....................... 5-100,000 cycles
Amplifier gain. ........ ... ... vertical 1350; horizontal 31
Amplifier input resistance................. ... ..., 500,000 ohms
Timing-axisrange............................... 4-22,000 cycles
Powersupply......... ... ... 105-125 volts, 50-60 cycles
Power consumption............. ... ... . L 55 watts
Radiotrons
1 RCA-1802-P1, 3 RCA-6C6, 1 RCA-884,1 RCA-879, 1 RCA-80
Dimensions.................. height 1414”, width 8", depth 2434”
Weight. ... .. 30 )bs.

_ low - frequency timing -
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3" SPEGIAL CATHODE-RAY OSCILLOGRAPH
No. 9641

Applications: The RCA No. 9641 Special Cathode-Ray
Oscillograph is of an intermediate size using a 3-inch diam-
eter cathode-ray tube. Many. refinements of design have
been incorporated in this instrument rendering it extremely
well adapted to all general laboratory uses. Yet it is light
enough in weight to be readily portable.

This instrument has a very low-frequency timing-axis
oscillator which commends it especially for use in engine-
ressure measurements, vibration measurements, and simi-
Far studies. It is, at the same time, a fine general-purpose
equipment and is highly recommended for laboratory and
industrial applications of
every type.

Description: This oscil-
lograph is a moderate-
sized Instrument of sturdy
metal construction. It
uses the standard RCA-
906 3-Inch Cathode-Ray
Tube and is equipped
with wide-range horizon-
tal- and vertical-deflec-
tion amplifiers. A special

axis oscillator has been
incorporated in this
model, adapting it ideally S . :
for industrial and me- [0 =F BT
chanical research appli-

cations. The cabinet is attractively finished in gray wrinkle
lacquer with a black panel on which all controls are conven-
iently located. A carrying handle is provided for portability.

Features: Three-inch cathode-ray tube providing a large,
easily read trace with sufficient detail for practically every
application; convenient arrangement of all controls on
front panel for ease of operation; high-fidelity deflection
amplifiers and a timing oscillator with extended range, pro-
viding exceptional flexibility of operation; jacks on side of
cabinet permitting direct connection to deflection plates for
observation of d-c phenomena; graduations on the viewing
screen facilitating accurate measurement of deflection
amplitudes.

Specifications:
Deflection sensitivity: With amplifier...... 0.7 volt (r.m.s.) per inch
Amplifier responserange. ............ ... ... ... 4-90,000 cycles
Amplifier gain.......... ... .. 40
Timing-axisrange............................... 4-18,000 cycles
Powersupply.............. ... .. .. 110-120 volts, 50-60 cycles
Power consumption.............. ... ... ..o, 50 watts
Dimensions................ height 124", width 714", depth 1734"
Weight. ... o 39 lbs.
Radiotrons

1 RCA-906, 2 RCA-57, 1 RCA-80, 1 RCA-879, 1 RCA-885;

total 6
List Price (complete with tubes)................ ... ...........
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GENERAL PURPOSE APPARATUS
CATHODE-RAY OSCILLOGRAPHS

3" STANDARD CATHODE-RAY OSCILLOGRAPH
No. 1335

Applications: The RCA No. 155 Cathode-Ray Oscillo-
graph has been designed to appeal to the better-qualified
service engineer and to meet the requirements of smaller
commercial and university laboratories. It is suitable for
more exacting work than the strictly portable instruments
owing to improved deflection-amplifier characteristics and
the wider range of its timing-axis oscillator. Although
practically unlimited in application, some of its more com-
mon uses include the study of wave shapes, measurement of
modulation of transmitters, adjustment of radio receivers
and transmitters, and determination of peak voltages.

Description: An instru-
ment of laboratory stand-
ards of performance,
whose moderate size and
weight make it at the
same time conveniently
portable for service use.
It uses the RCA-906 3-
Inch Cathode-Ray Tube
| giving a brilliant, clear
; pattern. An integral tim-
ing-axis oscillator pro-
vides saw-tooth poten-
tials to the deflection
. plates for horizontal de-
flection of the cathode-
ray beam. Its sturdily constructed metal cabinet is equip-
ped with convenient snap handle and attractively finished
in gray wrinkle lacquer. The control panel is of pleasing
modernistic design.

Features: Convenient grouping of all controls on front
panel for simplified operation; graduated viewing screen
permitting direct measurement of deflection amplitudes;
high-fidelity amplifiers and wide-range timing oscillator,
insuring accuracy and dependability of results; three-inch
cathode-ray tube which provides a large, easily read image
with sufficient detail for practically every application.

Specifications:

Deflection sensitivity: With amplifier.. .. .. 0.5 volt (r.m.s.) per inch
Amplifier gain............. . 40
Timing-axis range .......................c...... 15-22,000 cycles
Power supply........... ... ... ... 110-120 volts, 50-60 cycles
Power consumption......... ... ... ... oL 50 watts
Dimensions. .. .................. height 15”, width 87, depth 14"
Weight. . ... . 21 lbs.

Radiotrons. .1 RCA-906, 2 RCA-6C6, 2 RCA-80, 1 RCA-884; total 6
List Price (complete with tubes)................ ..............
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2" CATHODE-RAY OSCILLOGRAPH No. 151-2

Applications: This oscillograph is well suited for radio
service work, including visual alignment of receivers,
checking for distortion and hum, and investigation of
numerous other circuit characteristics of modern sets.

Description: A compact, inex-
pensive, portable oscillograph of
high quality, built to give depcnd-
able service. Uses the RCA-902
(2-inch) Cathode-Ray Tube.

Features: Graduated tilt-
mounted screen for easy, rapid
measurement of deflection ampli-
tudes; internal saw-tooth oscilla-
tor providing linear timing axis.

Specifications:

Deflection sensitivity: With amplifier. .. ... 0.5 volt (r.m.s.) per inch
Amplifier responserange. . ................... ... 20.15,000 cycles
Amplifier gain........... ... .. o 50
Timing-axisrange.......... ... ... ... ......... 30-10,000 cycles
Powersupply......... ... . ... L. 110-120 volts, 50-60 cycles
Power consumption............ ... ..o oL 30 watts
Dimensions.................length 1334", height 914", depth 734"
Weight. ... ... . 1414 lbs.

Radiotrons. .1 RCA-902,1 RCA-885, 2 RCA-6C6, 1 RCA-80; total 5
List Price (complete with tubes)...............................

1" CATHODE-RAY OSCILLOGRAPH No. 131

Applications: This instrument is designed for service
work on radio receivers, and is an excellent visual indicator
for aligning the r-f and i-f stages, and determining such
characteristics as audio distortion and hum.

Description: A portable instru-
ment of extremely small size and
light weight, using the RCA-913
(1-inch) Cathode-Ray Tube.

Features: Linear timing-axis os-
cillator and convenient front-
panel controls insuring ease of
operation; graduated viewing
screen facilitating measurement
of deflection amplitudes.

Specifications:

Deflection sensitivity: With amplifier. .. . 1.75 volts (r.m.s.) per inch
Amplifier responserange. . ....... ... ... ... ..., 20-15,000 cycles
Amplifier gain........ ... 50
Timing-axis range...............................30-10,000 cycles
Power supply......... .. ... ... o L. 110-120 volts, 50-60 cycles
Power consumption.......... ... . o oL 30 watts
Dimensions.................length 133", height 914", depth 734"
Weight. .. ... 1414 lbs.

Radiotrons. .1 RCA-913,1 RCA-885,2 RCA-6C6, 1 RCA-80; total 5
List Price (complete with tubes)...............................
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GENERAL PURPOSE APPARATUS
METERS

ULTRA-SENSITIVE D-C METER No. 9819

Applications: The numerous uses of this precision instru-
ment include measurements of electron currents, leakage
currents, secondary emission, minute currents in photo-
electric cells, electrolysis and corrosion currents and poten-
tials, and galvanic currents and potentials. As a voltmeter,
it gives accurate measurements across high-resistance cir-
cuils; as a current meter it may replace wall galvanometers
or similar sensitive instruments. Tie instrument is particu-
larly advantageous for resistance measurements since no
more than 0.5 volt d.c. is ever applied across the unknown.

Description: This meter is an extremely sensitive portable
instrument for accurate measnrements of current, voltage,
and resistance in d-c circuits of low current values. It con-
sists essentially of a multiplicity of
input circuits, a feed-back amplifier,
and a meter circuit.

Conversion for the three types of
operation is accomplished by an
eleven-position selector switch having
six positions for current measure-
ments, four for voltage, and one for
resistance. A push-button unsed in
conjunction with this switch provides
a five-to-one step-up in sensitivity at
any switch position The feedback
amp]nﬁer permits use of a rugged indi-
cator and makes it impossible to burn
out the meter through overload.

: Features: SensmVlty greater than
that of any p01tab]e meter of the pivot or suspension type,
the most sensitive range giving a deflection of one scale
division (over 1{z”) with a current of 0.0004 micro-ampere;
stability on all ranges equivalent to that of delicate suspen-
sion instruments, with no necessity for critical adjyust-
ments; economy effected through employment of standard
low-priced batteries.

Specifications:

Current Measurements:
6scaleranges. .............. 0-0.02 to 0-10,000 micro-amperes

Input resistance. . ..... varies between 50 ohms and 5 megohms
over the total current range
Voltage Measurements:

dscaleranges.................. ... 0-0.1 to 0-500 volts

Input resistance......... constant at 5 megohms for all ranges
Resistance Measurements:

2 scaleranges............ 0.1-100 megohms; 20-1000 megohms

Less than 0.5 volt d.c. across resistance
Extended range to 200,000 megohms with external 90-v battery
Calibration Accuracy:

Current and voltage scales. ........... 2% of {ull-scale reading
Resistance scale....................3% of scale length (33%8")
Radiotrons. ... ......... . ... . . 3 RCA-1B4
Batteries. . .7 Burgess No. 5540 or equivalent (7.5 volts each)
2 Burgess No. 2 Uni-Cell or equivalent (1.5 volts each)

2 Burgess No. 4 FA or equivalent (1.5 volts each)
Dimensions..................... height 137, width 9", depth 834"
Weight (with batteries)........................... ... .... 20 lbs.

List Price (complete with tubes)............................ ...

[92}

WIDE-RANGE LOGARITHMIC AUDIO METER
Type 302-A

Applications: This instrument, sometimes called a noise
meter, is ideal for determination of signal-to-noise ratios in
field-intensity measurements. Equipped with a logarithmic
scale and a tapped input attenuator, it is usable over an
operating range of 85 db, from —25 db (0.044 volt) to 460
db (775 volis) referred to a zero level of 0.001 watt across
600 ohms. Readings, in decibels, are obtained simply by
adding algebraically the meter indication and the atten-
uator setting.

Other applications include checking the response of loud-
speakers, receivers, amplifiers, etc. at any desired frequency
within its range. Using a microphone and a preamplifier,
the instrument becomes an excellent sound-level indicator.
Sufficient output is available to operate any 5-ma recorder
having a resistance of not over 560 ohms, a jack being pro-
vided on the front panel for connections.

Description: The Type 302-A meter is a vacuum-iube
voltmeter, whose characteristic is so controlled that the
indicating-meter variation is logarithmic. It consists of two
audio-frequency amplifier stages followed by a combined
diode detector and d-c amplifier. An internal source of
calibrating voltage is provided by a neon-tube oscillator,
insuring accuracy of measurement within 1.5 db over a
frequency range of 60 to 15,000 cycles. Cables are supplied
for audio-input and power-supply connections. The instru-
ment is very light in weight, and is contained in a sturdy
metal case equipped with a re-
movable hinged cover and a
snap-type handle.

Features: Logarithmic indica-
tion, which gives an extremely
wide voltage range and, at the
same time, provides easy read-
ing on a linear decibel scale in
conjunction with an input at-
tenuator tapped at even 5-db
steps; jack on the front panel
providing for connection of a
recording milliammeter.

Specifications:

Frequency response......................

Accuracy (overall).. ... .. ... oo oL +1.5db
Meterscale. ................ ... ... +=1 db
Input attenuator.............. ... ... ... ... ..., +=0.5 db

Sensitivity............ —25 db; zero level = 0.001 watt, 600 ohms

Operating range

Overall. . ... 85 db, —25 db (0.044 volt) to +60 db (775 volts)

Meterscale... ... i 40 db (—20 to 1-20)

Input attenuator....................... 45 db (— 5 to +40)
Inputimpedance..................... ... ... .. 500,000 ohms
Power requiremenis—(see 93-A Power Supply, page 7)

A 6 volts, 0.9 ampere (a.c. or d.c.)

B 150 volts, 19 ma (no signal)
Radiotrons. .. ...... 2 RCA-6K7,1 RCA-6R7,1 RCA-991. 1 G-10
Dimensions................... height 127, width 9147, depth 574"
Weight. ... 9 lbs.
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POWER SUPPLY EQUIPMENT
A-C AND STORAGE-BATTERY TYPES

In this section are described various units designed to
furnish plate or filament voltages, or both, for various
types of measuring equipment. These units may be divided
into two general classes with respect to the intended pri-
mary source of power. In some, operation is intended from
110-volt, a-c lines to accommodate non-powered lahora-
tory-type instruments. In others, a storage battery furn-
ishes power which is stepped up by a synchronous vibrator
and a transformer for operation of portable-type equip-
ments on location.

Also described are a unit for operating a-c powered
instruments {rom a storage battery and a device for auto-
matically regulating a-c line voltages which are subject
to severe fluctuation.

REGULATED POWER UNIT Type 310-A

Applications: This
' equipment supplants
the “B” batteriesrec-
ommended for non-
powered laboratory-
type instruments,

Description: The
Type 310-A is an
electronically regu-
lated a-c power unit
using a full-wave rectifier circuit. The output voltage is
maintained essentially constant over an extremely wide
voltage range by means of a special regulating circuit util-
izing four tubes.

Features: Voltage regulation better than that obtained
with heavy-duty batteries; special regulating circuit which
maintains output essentially constant over wide range of
loads and line voliages; well-filtered output, reducing hum
content to negligible groportions; control on front of cabi-
net permitting easy adjustment of output to desired value.

Specifications:

Permissibl tout { ) 80 ma at 135 to 180 volrs
ermmesible outpuls| (1) 40 ma at 135 volts, and 20 ma at 90 volts

Higher voltages up to approximately 250 volts at reduced output
currents may be obtained as indicated in the chart below.

Output variation. .. ... #+=1 v. with supply-line variations of =10 v.
Powersupply....................... 90 to 130 volts, 50-60 cycles
Power consumption........... ... ... ... ... L 70 watts
Radiotrons. .. 1 RCA-80, 1 RCA-2A3,2 RCA-874,1 RCA-57; total 5
Dimensions..................... height 714", width 127, depth 7”
Weight. ... . 25 lbs.

List Price (complete with tubes). ................... ... ... ...
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VIBRATOR POWER UNIT Type 93-A

Applications: The Type 93-A Vibrator Power Unit has
been designed for use with field test equipments, and pro-
vides sufficient power for simultaneous operation of the
Type 301-A or 75-B Field-Intensity Meter with the Type
302-A Noise Meter.

Description: This device comprises
a synchronous vibrator and trans-
former for procuring high-voltage d.c.
from a 6-volt storage battery. The
high-voltage supply is maintained
constant over the normal discharge-
cycle of the storage battery by a volt-
age-regulator tube. The cabinet houses
the storage battery, power cable and
accessory ""C” batteries.

Features: Regulated circuit, insur-
ing constant output over voltage
range during discharge of storage
battery; proper filtering, reducing
hum level to a minimum; two values
of output, available for use where
required.

Specifications:

. (€ 2 30 or 45 ma at 150 volis
Maximum OUtPUt<(b) ......................... 7.3 ma at 90 volts
Hum level .. ....... .. less than 2 millivolts on full (150-volt) output
Power supply.............. 6-volt, 38 ampere-hour, storage battery
Radiotrons........... ... ... ... ... ... . ... 1 RCA-VR-150-30
Dimensions.................. height 147, width 134", depth 7/”

Weight (less battery). ... ... ... ... ... ..................
List Price (complete with tubes)...............................

VIBRATOR POWER SUPPLY No. 9785

Applications: The No. 9785 Vibrator Power
Supply provides alternating current of normal line
potential (110 volts) for operation of a-e powered
test equipments from either a 6- or a 12-volt stor-
age battery.

Description: The No. 9785 Power Supply con-
tains a vibrating interruptor and a transformer.
The output voltage is controlled by a 7-point tap
switch and indicated by a meter, both on the con-
trol panel. Permanently attached cables extend
from the unit for input and output connections.

Features: Vibrator of plug-in construction for
easy replacement; compactness and light weight
for portability.

Specifications:

Output: Voltage............ ... ... ............. 110-120 volts
Power (maximum)............................. 50 watts
Frequency ............... ... ... .. 70 to 85 cycles

Input: 6-volt operation (full load)....5 10 8 volts, 8 to 10 amperes

12-volt operation (full load) .. .12 to 18 volts, 4 to 5 amperes

Power consumption......... .. ... ... 70 watts average

Dimensions........... height (overall) 914", width 714", depth 14"

Welght. ... .. 20 Ibs.

List Price (complete)................... . ... . i
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POWER SUPPLY EQUIPMENT
PLATE AND FILAMENT SUPPLIES

A-C REGULATED POWER UNIT Type 580-A

Applications: This equipment is designed to furnish
plate-supply power for large radio and television apparatus.
Loads up to 400 milliamperes at 300 volts d.c. are per-
missible.

Description: The Type 580-A contains a full-wave recti-
_ fier, and a reactor input
filter whose output is
passed through series
regulator tubes con-
trolled by a d-c ampli-
| fier. Negligible ripple
. and excellent regulation
characterize this unit.

' A special filter panel,
- Type 582-A, is avail-
~ able for external use
. with this equipment. It
contains a 1000 - mfd
capacitor for connection in the d-c output circuit.

Features: Special regulating circuit maintaining constant
output irrespective of normal variations in line voltage and
load requirements; excellent regulation; negligible ripple
content; designed for rack mounting.

Specifications:

Maximum output........................... 400 ma at 300 volts
Regulation.................. ... ... .. ... = 1 volt, 50 to 400 ma
Humlevel.......... ... .. .. .. .. .. ... ... less than 0.05 volt
Powersupply............ ... ... ..., 110-120 volts, 60 cycles
Power consumption. ... ...... ... ... . . o 425 watts
Radiotrons......... 2 RCA-VR-150,2 RCA-5U4-G, 5 RCA-6Y6-G,

1 RCA-1852; total 10
Dimensions. ................ height 104", width 197, depth 1215"

List Price 580-A (less tubes). . ... ... v,
List Price 582-A Filter Panel. ... ... ... . ... ... ... ... .........

REGULATED POWER SUPPLY MI-3526

This unit provides regulated plate and filament current for
6.3-volt heater tubes. 1t furnishes up to 50 ma at 250 volts,
and a control is provided for reducing the output down 10
. 135 volts. Somewhat
higher current is per-
missible at lower out-
put voltage. A special
regulating circuit
holds output essen-
tially constant over a
: wide range of load
and line - voltage

variations.

Specifications:
Output: B up to 50 ma at 250 volts d.c.

UIPUL: eepx 3.2 amperes at 7 volts a.c.
Humlevel...................... .. 80 microvolts at 250 volts d.c.
Powersupply........ ... ... ... ... ... 90-125 volts, 50-60 cycles
Power consumption......... ... ... o 115 watts
Radiotrons...1 RCA-874, 1 RCA-80, 1 RCA-59, 1 RCA.57; total 4
Dimensions.................. height 674", width 1614", depth 14"
Weight. ... oo 50 Ibs.

List Price (less tubes). .. ... .. i

{94}

FILAMENT SUPPLY UNIT MI-1500

This unit furnishes d-c filament voltages up to 12 amperes at
15 volts. Operating from a 110-volt a-c line, it contains two
RCA rectifier bulbs con-
nected in a full-wave circuit.
A two-section choke-input
filter and bleeder resistor in
the output circuit insure low
ripple content and good
regulation. In applications
where still further reduction
of ripple is desirable, the
MI-3528 Supply Unit is

recommended.

Specifications:

Output......coiiiiii i 12 amperes at 15 volts d.c.
Humlevel......... .. ... ... .. ... ......... less than 0.04 volt
Power supply......... ... .. ... ..., 105-125 volts, 50-60 cycles
Power consumption......... ... . ... ... L 450 watts
Radiotrons.......... ... .. ... . .. ... 2 RCA-2000
Dimensions. ................ height 2015”, width 18%4", depth 12"
Weight. . ... . 110 lbs.

FILAMENT SUPPLY UNIT MI-1320

The MI-1520 Supply Unit furnishes filament power up to
5 amperes at 12 volts, and is equipped with a control for
output-voltage adjustment.

It embodies a full-wave rec-
tifier circuit using two Tun-
gar bulbs and a choke-input !
two-section filter for reduc-
ing the ripple content. Still
lower ripple content is ob-
tainable m a similar unit,

ithe MI-3527.

Specifications:

Output. ......oooviiiiiii 5 amperes at 12 volts d.c.
Humlevel................ . .. .............. less than 0.03 volt
Powersupply......... ... ... ... ... 105-125 volts, 50-60 cycles
Power consumption. .. ... . o 200 watts
Tungar Tubes. . ........... ... ... ... ... ..... 2 No. 20X672
Dimensions................ height 1724”, width 1574", depth 914"
Weight. ... 62 lbs.

List Price (less tubes). . .......... . ... . ... .. ... . ...

VOLTAGE-REGULATING TRANSFORMER No. 9736

The No. 9796 Voltage-Regulating Transformer is an a-c
voltage-regulating device that may be used to permit
operation of calibrated test equipment on lines subject to
severe surges. Its primary application is in the industrial
field where line-voltage fluctuations are caused by heavy
machinery, arc welders, etc. It is practically a necessity
for use with cathode-ray oscil]ograpﬁ)s which must be oper-
ated under such conditions. A complete description of this
item is given on page 19.
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A-F & R-F MEASURING EQUIPMENT

AUDIO-FREQUENCY

BEAT-FREQUENCY OSCILLATOR Type 68-B

Applications: The Type 68-B Beat-Frequency Oscillator
is a high-guality laboratory-type audio oscillator having
negligible distortion. Itis unexcelled as an audio source for
making distortion measurements, and may be used in any
form of development work where a source of exceptionally
pure audio frequencies is necessary. It has many other
uses, such as for studying the frequency characteristics of
transformers, amplifiers and commercial sound systems.
Its output is essentially constant over the entire frequency
range.

Description: Operation of this equipment is based on the
conventional beat-frequency principle of heterodyning two
radio-frequency voltages to form the low-frequency aundio-
output voltage. The two r-f voltages are generated by
independent oscillators, one fixed in frequency and the
other variable. Reaction between these oscillatorsis avoided
by the use of electron coupling and very eflicient shielding.
Distortion is minimized by completely shielding the two
oscillators, by maintaining a high ratio between the two r-f
signal voltages, and by using balanced push-pull detector
and amplifier stages throughout. A meter is provided to

* enable proper matching of tubes for these push-pull circuits.

Output impedances of 250, 500 and 5000 ohms are avail-
able from a terminal board at the rear. The output jacks on
the front panel facilitate external connections i rack-
mounted models. In cabinet models, the output terminals
are accessible from a terminal strip on the side of the
instrument.

Features: Vernier-controlled pointer traveling over a large
direct-reading scale, for easy adjustment of frequency;
electron-ray tube permitting ready checking of calibration

Curves like these may he ohtained using the 68-B

g
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Typical line-equalization curves obtained by means of the 68-B
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Example of typical frequency-response curve obtainable with 68-B
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INSTRUMENTS

against the power-supply frequency; well-shielded electron-
coupled oscillators, and push-pull detector and amplifier
circuits, providing exceptional freedom from distortion;
electronically regulated, built-in power supply, assuring
constancy of output, irrespective of normal line-voltage
fluctuations; extremely compact design, requiring only

834" of rack space.

r

The Type 68-B Beat-Frequency Oscillator, used in con-
junction with the Type 69-A Distortion Meter described
on page 10, is ideal for making harmonic distortion mea-
surements on broadcast transmitters. Another unit useful
in this application is the Type 89-A Attenuator Panel, by
means ofwhich suitable attenuation can be introduced to
feed the distortion meter and the equipment under test.
This unit, described on page 11, will save considerable time
in setting up equipment for measurement.

A portable beat-frequency oscillator, Stock No. 154, is

also available. This instrument is built Frimari]y for field
service agp]ications, such as testing loudspeakers and

public-address systems where requirements for accuracy of
measurement are less stringent.

Specifications:

Frequencyrange. . ........... ... ... ... ... ... 20-17,000 cycles

Usable output down to 5 cycles
Calibration accuracy

Within 1 cycle below 100 cycles; within 1%, above 100 cycles

Poweroutput............... ... ... L. up to 125 milliwatts
Voltage output. ........... ... ... i up to 25 volts
Distortion.......... (arithmetical sum of harmonics at full output)
Less than 0.39, below 100 cycles; less than 0.2%, above 100 cycles
Hum....... 60 db below zero level (zero db = 12.5 mw, 500 ohms)
Output impedances. . .......... 250, 500 and 5000 ochms, balanced
Fidelity characteristics
5000 ohms................ o flat within 0.5 db
500 0r 250 ohms.............. .. ... ... ... flat within 1 db
Powersupply........... ... ... 110-125 volts, 25-60 cycles
Power consumption. . .......... ... .. i 70 watts
Radiotrons. ...... 6 RCA-6C5-G,3 RCA-6J7,1 RCA-45,1 RCA-874
1 RCA-5Z4, 1 RCA-6ES; total 13
Height (Rack Model)..... .. 834" (Cabinet Model)......... 9"
Width (Rack Model)........ 197 (Cabinet Model). .. ... 194"

Depth (Rack Model)...... 1034" (Cabinet Model)........ 11"
Weight (Rack Model)..... 50 lbs. (Cabinet Model). .. .. 55 lbs.
List Price (Rack Model, complete with tubes). ..................
List Price (Cabinet Model, complete with tubes).................
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DISTORTION METER Type 69-4A

Applications: The Type 69-A Distortion Meter, used
with a low-distortion audio oscillator such as the Type
68-B, permits rapid measurement of distortion, noise and
frequency-response characteristics of broadcast installa-
tions from studio to antenna. Harmonic distortion can be
determined at any frequency within the normal audio
range. This is an outstanding advantage over most other
comparable instruments which are usable only at specified
frequencies. Since the distortion content may be many
times greater at high and low frequencies than at the middle
of the band, it is evident that single-frequency measure-
ments are inadequate and often not even representative.
The Type 69-A is veliable from 50 to 7000 cycles, this range
including all frequencies at which there will be any large
amount of power. :

Fundamentally a laboratory instrument, the Type 69-A
also finds many applications in radio development work.
On radio receivers, for example, it is invaluable for meas-
urements such as signal-to-noise ratio, hum level, and
automatic volume-control range, as well as for locating
sources of distortion. The instrument may also be used as a
highly sensitive amplifier-voltmeter, its frequency charac-
teristic being practically flat from 50 to 25,000 cycles.

Description: In the Type 69-A, both distortion and noise
measurements are indicated by a direct-reading, multi-
scale meter, actuated through an eleven-position selector
switch.

Distortion measurements are made by balancing out the
fundamental frequency of the unknown wave by the intro-
duction of a sine wave equivalent in frequency and ampli-
tude, but 180 degrees displaced in phase. This cancellation
is accomplished by applying the unknown and sine waves
to the respective grids of two tubes, whose output circuits

Curves like these may he ohtained using the 69-A

DISTORTION %

1 1 L L L L i 1 1 i

0. % MODULATION 100

Curve measuring distortion in terms of modulation, indicated by 69-4

ae

z: :
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ol - ——m ' ~ L
50 - FREQUENCY 8000

Curve showing distortion at various frequencies, indicated by 69-4
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are connected in push-pull. The remainder, or harmonic
content of the unknown wave, is measured by the meter as
a total r-m-s percentage of the fundamental amplitude.

Audio-input impedances of 20,000 and 250,000 ohms
allow bridging or direct-to-tube connection, as desired. A
built-in linear r-f rectifier provides for measurements of
distortion and noise in the modulated carrier output of
transmitters. The output of this device is available for
external connection of a cathode-ray oscillograph for wave
analysis.

The Type 69-A Distortion Meter is mounted on a stand-
ard 19-inch rack panel and requires only 834" of rack space.
If preferred, it can be supplied in a sturdy metal cabinet
suitable for table mounting.

Features: The outstanding feature of this instrument is its
ability to measure distortion content and noise level over a
wide range of audio frequencies. Other features are: easy,
rapid calibration, accomplished without the use of other
equipment; provision for bridging or direct-to-tube audio
inputs; linear r-f rectifier included for direct measurement
in the modulated output of transmitters; extreme compact-

ness of design, only 834" of rack height being required.

Specifications:

Trequency range for distortion measurements..50 to 7,000 cycles

Distortion measurement range. .................... 0.3% 10 1009,
Five scaleranges.............. 1%, 3%, 10%, 30% and 1009,

Noise-level measurement range..down to 85 db below zero level
(12.5 mw, 500 ohms) or below 1009, modulation
Audio input impedance:

Bridging (balanced to ground)................... 20,000 ohms

Direct-to-tube (unbalanced).................... 250,000 ohms
Input level:

A-F: 20,000-chm input..................—15db to 410 db

250,000-obm input..................... 0.5 to 100 volts

R-F: For distortion measurements............. 10 to 100 volts

For hum measurements.................0.5 to 100 volts

Frequency characteristics:

Bridging input. ............. ... flat from 50 to 15,000 cycles

Direct to tubes. .. ... flat within 1 db from 50 to 25,000 cycles

Powersupply......................... 105-125 volts, 25-60 cycles

Power consumption... ... .. .. ... ... .. 50 watts

Radiotrons. . .3 RCA-6C5,1 RCA-6N7, 1 RCA-6X5-G, 1 RCA-521A6;
tota

Dimensions:

Height (Rack Model)....83" (Cabinet Model).......9"
Width (Rack Model). . ... 197 (Cabinet Model).... 191"
Depth (Rack Model). . ... 10" (Cabinet Model)...... 127

Weight (Rack Model).. .52 Ibs. (Cabinet Model). . .63 lbs.
List Price (Rack Model) (complete with tubes)..................
List Price (Cabinetonly). ... ... .. . ... . ... ... ...
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A-F & R-F MEASURING EQUIPMENT
AUDIO-FREQUENCY INSTRUMENTS

ATTENUATOR PANEL Type 83-A

Applications: The Type 89-A Attenuator Panel greatly
facilitates use of the Type 68-B and 69-A instruments by
simplifying the work of setting up equipment for various
measurements. It is particularly useful in broadcasting
stations and laboratories because the improvement in
operating convenience means a saving of much valuable
time. It contains an excellent volume indicator, useful also
for general measurement purposes.

Description: The Type 89-A consists of a volume-indicator
meter, an attenuator system, an impedance-matching sys-
tem, and jacks for external connections. A switch permits
connection of the volume indicator to the attenuator
system or to jacks. The attenuator system serves to control
independently the amplitude of signal supplied by the
beat-frequency oscillator to the equipment under test and
to the distortion meter. Four switches in this system permit
introduction of attenuation up to 75 db in steps of 5 db
between the input and output jacks. Since the volume-
indicator meter is also calibrated in decibels, direct reading
of the input and output levels of the attenuator system is
possible. An output-impedance switch allows matching to
500-, 250-, or 50-ohm circuits. It may also be obtained to
match 600 ohm circuits and calibrated for a zero level of
1 mw., 600 ohms. The equipment is available in both rack
and cabinet types.

Features: Panel jacks, affording utmost convenience in
making all necessary connections; direct reading of input
and output levels; volume indicator which may be used
indepengent]y for measuring levels of other apparatus;
choice of three output impedances providing ready match-
ing to all commonly used circuits; compact design requiring
only 514" of rack space.

Specifications:

Impedance values:
Input..............cccciiiiiia it ...500 ohms
Output...........coiiiiniiiiiii... 500, 250 or 50 ohms
Volume indicator.............................. 20,000 ohms

Vol indi 12.5-mw. zero level.... ... —10 to +12 db

olume-Indicator rangel j o mw. zero level.. .. ... 0 to +22 db

Attenuation................... . iara. 0 to 75 db in 5-db steps

Operating limits:

Inputlevel....... ... . ... ... ... .. ... —10 to +12 db
Output, 500 ohms.......... ... ... ... ... —385 to +12 db
Output, 250 ohms......................... —95to +2db
Output, 50ohms....... ................. —105t0 —8 db

Dimensions:

Height (Rack Model). .. .. 514" (Cabinet Model).... 514"
Width (Rack Model)..... 19" (Cabinet Model).... 193¢
Depth (Rack Model)..... 7” (Cabinet Model).... 8"

Weight (Rack Model). . ... 16 Ibs. (Cabinet Model)....18 Jbs.
List Price (Rack Model).......... .. ... ... ... ... .. ........,
List Price (cabinetonly) ... ....... .. ... ... ... ... ... ...

VOLUME INDICATOR Type 13-D

Applications: The Type 13-D Volume Indicator is de-
signed for accurate and convenient monitoring of program
level in broadcast installations. It also has many uses in
fields other than broadcasting, such as in measuring signal
levels in sound-recording systems and on telephone lines.

Description: The Type 13-D is a high-fidelity, vacuum-
tube voltmeter with adjustable dynamic response. Four
meter speeds are provided to meet varying requirements of
diverse applications. One gives a “floating” reading in
accordance with F.C.C. specifications for modulation
monitors; a second gives approximate “peak” readings; a
third gives “average” readings; the fourth is the “high-
speed” action of the meter alone. Any speed may be selected
by the timing switch.

A signal rectifier of the vacuum-tube type is employed,
insuring a sustained high degree of accuracy. Use of an
isolation amplifier preceding this rectifier prevents reflec-
tion on the source. Input impedances of 500 and 20,000
ohms are available to permit use of either terminating or
bridging connections.

Features: Direct indication of signal levels in decibels on
large attenuator scale used in conjunction with meter;
attenuator permitting zero indication of meter to be shifted
from —20 to +18 db, thus providing measurement ranges
of —30 to +20 db or —48 to +2 db, as desired; internal
calibration source, adjustable for either 6- or 12.5-mw
reference level, four meter speeds permitting choice of
floating, peak, average, or hjgh-speeg readings; terminals
at rear permitting connection of external meter for remote
indication.

Specifications:
Measurement range. .. ......... —30 to 420 db or —48 to +2 db
(0 db=12.5 mw, 500 ohms)
Frequency response. ............ =0.5 db from 30 to 10,000 cycles
Input impedance.............. ... ... ... 500 or 20,000 ohms
Power supply.................. ... ... 105-125 volts, 50-60 cycles
Power consumption.. ... ... ... .. ... oL ol 30 watts
Radiotrons.......... 2 RCA-76, 1 RCA-6A6, 2 RCA-84; total 5
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FREQUENCY-LIMIT MONITOR Type 303-A

Applications: The Type 303-A Frequency-Limit Monitor
-is designed for checking the carrier frequency of trans-
mitters operating in the range of 1500 kc to 45 megacycles,
and indicating when the drift exceeds specified limits. This
range includes high-frequency broadcast, international
broadcast, police, and aviation services. The frequencies of
mobile police transmitters and portable broadcast trans.
mitters can also be checked or monitored with this device.
It is likewise suitable for calibrating receivers, as a fre-
quency meter for checking remote transmitters, and related
applications, for which the monitor crystal oscillator pro-
vides a signal of known frequency.

Description: The monitor controls are set for a predeter-
mined limit of permissible frequency deviation; and if this
tolerance is exceeded, the panel lamp will light, giving an
immediate visual warning. These controls are so calibrated
that the frequency deviation may be determined directly
in cycles per second.

Monitoring is accomplished by the heterodyne principle,
the carrier frequency being adjusted to beat with a local
crystal oscillator emitting a signal (fundamental or har-
monic) at the assigned transmitter frequency. The beat
note between the two may be observed in head phones and
will be the true difference tone. A jack is provided on the
front panel for this phone connection. It is possible to easily
determine whether the deviation is higher or lower than the
carrier frequency by listening to the audio tone in the head
phones while pressmg a push button, noting whether the
pitch increases or decreases. Four crystal positions are
available, permitting use of this instrument on as many as
four different channels within the overall frequency range
through the crystal selector switch.

A magic-eye tube is provided for checking the r-f input
level, oscillation of crystals, and operation of detector and
audio-limit circuit. An extremely wide range of deviation
may be monitored—50 to 25,000 cycles. This instrument
can be supplied for either rack or table mounting, the latter
type being furnished in a strong metal cabinet.

Features: Extreme accuracy of measurement, far in excess
of average requirements, measurements within 0.005%,
being possible; employment of V-cut, low temperature-
coeficient crystals, and mounting of the entire crystal-
oscillator circuit in a heat-controlled chamber, insuring

operating stability; economical operation obtained by
means of a standby position in which only the crystal
heaters are energized; convenient limit method of monitor-
ing employed, necessitating only a glance at the panel to
determine whether the transmitter is operating within the
required limits.

Specifications:

Carrier [requency range........................ 1500 k¢ to 45 mc
Frequency-deviation range.................... 50 to 25,000 cycles
ACCUTACY . ... 0.0059,
Power supply......... .. ... . ... .. 105-125 volts, 50-60 cycles
Power consumption. ............. 100/125 watts total (operating),

15 watts average (standby)

Radiotrons. . .1 RCA 1612, 1 RCA-6J5-G, 1 RCA-6K7,1 RCA-6J5
1 RCA-6E5,1 RCA-6H6,1 RCA-6Y6-G, 1 RCA-5U4-G; total 8

Dimensions:

Height (Rack Model)... 83{” (Cabinet Model)....... 917"
Width (Rack Model)...19" (Cabinet Model).. ... .. 20"

Depth (Rack Model)...1344” (Cabinet Model)....... 1354"
Weight (Rack Model)...581bs. (Cabinet Model)....... 68 1bs.

List Price (Rack Model) (with tubes; less crystals)...............
List Price (Cabinet Model) (with tubes; less crystals).............

MODULATION MONITOR Type 66-A

Applications: The Type 66-A Modulation Monitor
enables rapid checking of percentage modulation of broad-
cast transmitters, incorporating a neon peak flash lamp
which furnishes an instant indication or warning when the
degree of modulation exceeds a predetermined value. It
satisfies the requirements of the Federal Communications
Commission as set forth in Rule 139, Section (b). Readings
can be made on either positive or negative modulation
peaks. The instrument can be used in other applications in
addition to its primary function, being particularly useful
for measurements of average carrier value during modula-
tion, carrier shift upon application of modulation, and
program levels.

Description: This modulation monitor contains a linear
diode r-f rectifier feeding two branch circuits, one for the
neon peak indicator and the other for the modulation
meter. A d-c milliammeter is employed in the plate circuit
of the rectifier to indicate the average carrier value and
carrier shift during modulation. The peak-indicator branch
circuit consists of an amplifier which triggers a gaseous
discharge tube for operation of the neon lamp. Adjustment
of the amplifier bias provides for operation at any value
from 50%, to 1209 positive modulation, or from 50% to
1009, negative modulation. The second branch incorpo-
rates a diode detector and a vacuum-tube voltmeter with
the modulation meter connected in its cathode circuit.
The Type 66-A Monitor is provided with extra-large
(414") meters and a built-in relay for operation of a peak
counter or auxiliary alarm. [t is mounted on an 834" panel
for standard relay-rack applications, but can also be
furnished with a cabinet where table mounting is preferred.

Features: Approval of F.C.C. (Approval No. 1552), cover-
ing every requirement as to meter response, accuracy,
frequency characteristics, and independence of supply-
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A-F & R-F MEASURING EQUIPMENT

RADIO-FREQUENCY

voltage variation; peak indicator which provides flashing
signal as warning of over-modulation; direct reading of
modulation percentages on either positive or negative
peaks; built-in relay permitting connection of an external
peak counter or auxiliary alarm.

Specifications:

General operating characteristics. . ... ... as per F.C.C. regulations
Accuracy (of percentage modulation readings). ... .. *29% at 100%

modulation, =49%, at any other percentage modulation
Frequency response. ............ =(.5 db from 30 to 10,000 cycles
R-Finput........ ... . . 0.16 watt
Power supply......................... 110-120 volts, 50-60 cycles
Power consumption. . ....... ... ... L 40 watts

Radiotrons. . .1 RCA-1-V,3 RCA-76,1 RCA-84, 1 RCA-885; total 6
Dimensions:

Height (Rack Model)....834” (Cahinet Model). . ..... 97
Width (Rack Model). . ... 19" (Cabinet Model)....1914"
Depth (Rack Model). . .1034" (Cabinet Model). . .. .. 11"

Weight (Rack Model).. .50 lbs. (Cabinet Model). . .55 lhs.
List Price (Rack Model, complete with tubes)...................
List Price (cabinetonly)......... ... ... .. ... ... ...

PHASE METER Type 300-A

Applications: The Type 300-A Phase Meter provides a
simple means of accurately measuring phase differences
between currents in the various towers of an antenna array.
It is particularly useful in checking directional arrays to
insure proper phasing and hence proper field pattern. All

hase angles up to 360 degrees at any frequency between
200 and 1600 ke can be measured.

In addition to the above measurements, this instrument
may be used to adjust phase-shifting networks, to measure
impedances of arrays, and to facilitate calculation of mu-
tual impedances of antennas. It enables quick and accurate
phase measurements to be made between the elements of a
directional antenna array, not only initially, but also as a
routine check to make certain that the pattern has not
shifted.

The instrument accommodates up to six lines, permitting
the taking of measurements between any two elements in
systems having up to six elements. Selector switches are
provided, enabling the operator to select any two lines at a
time. The operation of the instrument is not affected by

INSTRUMENTS

modulation; consequently, measurements may be made at
any time while the station is on the air.

In addition to measurements of the phase difference
between currents in various antenna towers, a number of
other types of measurement are within the scope of the
Type 300-A Phase Meter. It is useful in any application
where phase angles between r-f currents or voltages are
involved.

Description: The phase meter consists essentially of two
resistance-coupled, three-stage, radio-frequency amplifiers
which feed the two sets of deflection plates of a cathode-
ray tube. One of the amplifiers contains a calibrated phase-
shifting network which may be adjusted to secure an
indication of in-phase conditions on the oscilloscope screen.
The amount of phase shift introduced is then equal to the
phase difference between the two input signals, and is read
directly from the dial scale. The input impedance is
approximately 80 ohms, permitting matching to low-
impedance cables, and the required input signal is only
one-half volt. The instrument is designed for standard
relay-rack mounting, and requires 834" of rack space.

Features: Oscilloscope providing visual indication of
proper adjustment; direct reading of phase angle in degrees
from calibrated dial operating phase-shifting network;
operation unaffected by modulation, permitting measure-
ments to be made at any time while the station is on the
air; facilities for connecting up to six r-f inputs simulta-
neously, a selector switch permitting measurements be-
tween any two of the six circuits as desired.

Specifications:

Phase-anglerange.............................. 0 to 360 degrees
Frequency range.................. ... ... ......... 200 to 1600 ke
R-F inputimpedance........................... ... ... 80 obms
R-F input voltage (approx.)...0.5 volt minimum, 2 volts maximurm
Power supply......................... 105-125 volts, 50-60 cycles
Power consumption................. ... ... ... .. 120 watts
Radiotrons. . ................ 2 RCA-956, 3 RCA-1617,2 RCA-89,

1 RCA 913, 1 RCA-5Z3; total 9
Dimensions.................... height 824", width 19", depth 11"
Weight. oo 42 1bs

[991
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U-H-F FIELD-INTENSITY METER Type 301-A

Applications: This field-intensity meter is capable of
accurately measuring field strengths of stations operating
in the range of 20 to 125 megacycles. Since its range in-
cludes the channels assigned to television broadcasting,
this instrument is of great utility in that field.

Description: The Type 301-A Field-Intensity Meter is
essentially a superheterodvne receiver equipped with a
calibrating oscillator and an output meter. The receiver
circuit comprises the conventional heterodvne oscillator
and first-detector stages; three i-f amplifier stages; and a
combined second detector, automatic volume control, and
d-¢c amplifier stage. A vacuum-type thermocouple is
employed for measuring the output of the calibrating
oscillator.

The accessory case illustrated below contains an adjust-
able doublet-type antenna, an insulated tripod, and thirty
feet of transmission line. The tripod may be extended in
height sufficiently to permit rotation of the antenna for
any plane of polarizatien of transmission.

Features: Coverage of exceptionally wide frequency and
field-intensity ranges; choice of linear or logarithmic opera-
tion; provision for connection of a recorder to obtain
field-intensity readings over periods of time; jack on panel
permitting connection of heagphones for audio monitoring,
or'a 302-A meter for determination of signal-to-noise ratio™;
doublet antenna and shielded transmission line, insuring
éxcellent pick-up of high-frequency signals.

[100]

Specifications:
Frequency range (overall, 3 bands).......... ... ... .. 20 10 125 me
Field-intensity range:
Low-frequency (20 me)........... 10 10 500,000 mv per meter
High-frequency (125 me). ... ... .50 to 2,500,000 mv per meter
Output scales:
Linear......... ... ... ... . 1010 1 or 20 db
Logarithmic.............. ... .. ... ...... 109 10 1 or 40 db
Oulput:
Audio............... ... operates phones or 302-A noise meter
Recorder . . .operates any recorder of 5 ma and 560 ohms, max.
Recommended antenna facilities. ... ... Accessory Case, comprising:

(a) Antenna—Stainless steel, doublet type, consisting of one
telescoping seclion on each side, covering entire
frequency range down to37.5 me; and two fixed
sections per side, utilized as extensions for lower
frequencics down to 18 me.

(b) Anienna Support—Bakelile tripod- adjustable to 138 inches
in height for supporting doublet antenna in any
position.

(¢) R-F Transmission Line—Two-conducior, shielded, rubber-
covered wire, 30 feet in length.

Recommended power supply....... Type 93-A Vibrator Power Unit
Power requirements: | .
A 6 volts, 1.65 amperes

B 150 volts, 39 ma (max.)

Radiotrons. . ... 1 RCA-954, 2 RCA-955, 3 RCA-6K7, 1 RCA-6RT:

total 7

Dimensions: Height  Width  Depth  Weight

Meter (MI1-7549).........13" 2034 374 38 Tbs.
Accessory Case

(MI-7548)...........12" 39" 134" 24 lbs.

List Price (including power supply, tubes, and acccssories). .. ... ..

FIELD-INTENSITY METER Type 73-B

For measurements of broadcast-station field intensity in
the range of 500 to 20,000 kilocycles, the Type 75-B Field-
Intensity Meter is recommended. This instrument is an
easily operated, portable equipment of extremely rugged
design and construction, enabling it to withstand the
severest usage in the field. Because of its simplicity, it
becomes an easy matter with this instrument to make
surveys, measure effective station coverage, select trans-
mitter sites, determine radiation patterns, or check the
strength of harmonics.*

The equipment is similar in operation to the Tvpe 301-A
already described, but employs the loop-type antenna. In
covering the entire frequency range, four sets of loops and
front-panel plug-in coils are employed. An extra loop and
three extra coils are available for extending the frequency
range down to 150 ke.

The equipment is highly portable, being compactly
assembled In two aluminum carrying cases. The meter
itself is contained in one of these, while the other contains
all loops, coils, and batteries. If desired, the Tvpe 93-A
Vibrator Power Unit (see page 7) may be adapted for

operation of this instrument.

Specifications:

Frequency range (overall, 4 bands)........... .. .. 500 10 20,000 ke
Field-intensity vange........ .. 20 microvolts to six volts per meter
ACCUTACY . oo within 109,
Radiotrons. .1 RCA-6C6, 3 RCA-6D6, 2 RCA-30, 1 RCA-85; total 7
Dimensions: Height  Width  Depth ~ Weight

Meter.................. 1124" 2415" 915" 30 1bs.

Accessory Case.......... 13" 205" 97 30 lbs.

List Price (including two sets of tubes; less batteries). .. ...... ... .

*NOTE: See page 6 for Type 302-A A-F Meter for indicating signal-
to-noise ratios with 301-A or 75-B instruments.
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TELEVISION MEASURING EQUIPMENT

CATHODE-RAY

The “Video™ frequencies employed in television circuits,
extending from about 30 to 4,000,000 cycles, have necessi-
tated the development of special laboratory equipment and
technique in order to obtain the requisite accuracy for
measurement and investigation of these circuits. RCA,
during its long experience in the television field, has
developed a number of high-quality instruments especially
designed for the exacting requirements of television.

Among those described in this section is a square-wave
generator designed to produce waves over a wide range of
frequencies with extremely steep sides and a flat top. Such
waves are very useful for rapidly checking the transient
characteristics of video amplifiers with an aceurate cath-
ode-ray oscillograph. By supplying square waves to the
input of the circuit under test, any distortion observable in
the output wave may readily be interpreted with respect to
frequency response and phase shift. The special cathode-
ray oscillograph described in this section has been designed
not only for this purpose, but also for studies and adjust-
ments of amplitudes and wave shapes of the synchromzing
impulses, blanking impulses, and picture signal.

Two television sweep oscillators are available, one cover-
ing the video frequencies and the other the intermediate
and ultra-high frequencies. These units have been designed
for use with the oscillograph to eliminate laborious point-
by-point measurement of frequency-response characteris-
tics and to enable rapid circuit alignment.

The synchronizing generator described herein is a very
complete equipment which may be used in the establish-
ment of small test systems as well as with larger trans-
mitters operating on regular schedules.

9" SPECIAL CATHODE-RAY OSCILLOGRAPH
Type 303-A
Applications: The Type 305-A Cathode-Ray Oscillograph
may be used in all general applications, and possesses
advantages over other types of oscillographs because of its
extremely wide frequency range. It is highly valuable for
modulation measurements on transmitters or for study of
impulses or transients, showing wave shape of combined
noise and desired signal. The 305-A is applicable to any
class of work where low- or high-frequency voltages of small
amplitude must be studied. Also, since the horizontal and
vertical amplifiers are identical and admit use of a wide
range of input voltages, the instrument is ideally suited for
measurement of phase delay in amplifiers and networks.
Because of its excellent frequency-response characteris-
tics, this oscillograph may %e used as a peak-reading
voltmeter over an mput range of 0.05 to 400 volts. A
60-cycle calibration source is provided by a metered circuit
in the equipment, measurements being made by the sub-
stitution method. Thus the voltage at any portion of the
wave may readily be determined.

Description: The deflection amplifiers of this de luxe
cathode-ray oscillograph have been exceptionally well
designed. Their response is essentially flat from 30 cycles to
10 megacycles; and, using square-wave imput, distortion is
under 5% at 30 cycles.

An integral saw-tooth oscillator provides linear timing,
and may be synchronized with the signal in the vertical
amplifier or with an external frequency. The synchronizing

OSCILLOGRAPH

signal may be applied in either polarity, as desired. A
phase-changing network permits synchronization of the
timing-axis oscillator with the power-supply frequency. A
blanking amplifier varies the grid bias ofpthe cathode-ray
tube from an external signal for introducing time or
frequency calibration.

The cathode-ray tube, the RCA-914, is the largest
commercially available, and provides a large, brilliant trace
suitable for either visual or photographic observation. The
Type 305-A is equipped with large casters to facilitate
movement about the laboratory.

Features: Wide-range, high-gain amplifiers; gain control
in a-c circuit, stabilizing spot on screen during adjustment;

hase-changing networi for synchronizing saw-tooth oscil-
fator with power-supply frequency; blanking amplifier for
time or frequency determination; internal source of cali-
bration voltage which may be applied to either deflection
amplifier, allowing use of oscillograph as a peak-reading
voltmeter; regulated plate supply for all tubes, except
output stage and cathode-ray tube, assuring independence
from line-voltage variation.

Specifications:

Cathode-ray tube. ... .. RCA-914, 9" screen, electrostatic deflection
Amplifier response. . . ... ... ... .. 30 cycles to 10 megacycles
Timing-axis range...................cooon... 30 to 30.000 cycles
Powersupply........... ... ... ... . ... 110-120 volts, 50-60 cycles
Power consumption......... ... ... ... ... ... .. .. 800 watts
Dimensions. .................. height 5014”, width 29", depth 34"

List Price and more detailed information may be had on request.
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TELEVISION MEASURING EQUIPMENT
FREQUENCY-RESPONSE AND PHASE-INDICATING UNITS

SQUARE-WAVE GENERATOR Type 330-A

Applications: This instrument generates square-wave
signals for rapidly checking the transient characteristics of
television video amplifiers, in conjunction with a suitable
cathode-ray oscillograph.

Description: The Type 350-A Square-Wave Generator
offers a choice of five square-wave output frequency ranges,
as shown under ““Specifications,” permitting separation of
the low- and high-fre-
quency transient effects.
In addition to square
waves, two sinusoidal volt-
ages are also available
(range 5). The 100-kc sine
wave may be used for
horizontal deflection of the
oscillograph beam or for
synchronizing the timing
axis. The 10-mc signal may
be applied to the grid of
the cathode-ray tube to
modulate the spot inten-
sity, thus introducing
- marker dots on the pattern
——= at time intervals of 0.1
microsecond.

Features: Wide range of square-wave output frequencies
providing great flexibility of operation; two sine-wave
outputs which may be used for synchronizing the oscillo-
graph sweep and marking time intervals on the oscillograph
pattern; regulated power supply assuring optimum per-
formance irrespective of line-voltage fluctuations.

Specifications:
Outputs:
Wave Voltage
Range Frequency Form (Peak-to-Peak) Source
1 3-50 cy.* Square 0-20 v Int. Osec.
2 50-60 cy. Square 0-20 v Power Supply
3 60 cy.-100 ke Square 38:;0 : f:f)I:v“; ig tzg External
4 13 ke Square 0-20 v Int. Osc.
100 k¢ Square 0-3 v
5 3100 ke  Sine 0-50 vs Iat. Ose.
10 me  Sine 0-50 v

*In seven steps providing approx. frequencies of 3, 5, 8, 12, 30
and 50 cycles.
Rise time:
100-ke square wave (Range 5) will rise from maximum negative
10 maximum positive potential in approximately 0.12 micro-
second. At other frequencies, the square waves will rise infless
than 0.01 period if output-voltage limits are not exceeded.
Power supply................ ... ... ... 105-125 volts, 50-60 cycles
Power consumption.............. .. ... ... 120 watts
Radiotrons. .6 RCA-6C6,1 RCA-6F7,3 RCA-6]J7-G, 2 RCA-6K7-G,
2 RCA-991, 1 RCA-2A3, 1 RCA-874, 1 RCA-80, 1 RCA-57;

total 18
Dimensions................ height 19347, width 205", depth 914"
Weight.. ... 44 lbs.
List Price (complete with tubes). . .......... ... ... ... ... .. ..

VIDEO SWEEP OSCILLATOR Type 391-A

Applications: This instrument enables reproduction of
the response characteristic of television video and other
wide-range amplifiers on the screen of the Type 305-A
Oscillograph, for visual investigation and rapid adjustment.
It is suitable for use on television transmitters, and is
sufficiently portable for field test work on television
receivers. When a rectifier, such as the Type 353-A de-
scribed on page 17, is employed, the Type 304-A Oscillo-
graph may be used instead of the 305-A.

Description: The circuit of the Type 351-A Video Sweep
Oscillator comprises a beat-frequency oscillator, equipped
with a frequency modulator for sweeping the output fre-
quency from maximum to minimum at a definite rate; and
a marker oscillator which superimposes an interference
attern on the response curve at any desired position for
ﬁ)cating values of frequency in the response curve.

Features: Two ranges of video output, giving unusual
flexibility in adjustment of amplifier circuits; marker oscil-
lator which provides direct frequency calibration on easy-
reading, straight-line dial, permitting rapid Jocation of any
specific point in response curve; virtual freedom from
distortion, insuring a high degree of accuracy; electronically
regulated power supply, rendering the instrument inde-
pendent of line-voltage variations.

Specifications:
Frequency Range:

Video— Band 1 (linear)....................... 100-5000 ke
Band 2 (non-linear)................. .. 2000-7000 ke
Marker—Overall 8 bands).................... 100-25,000 ke
Output voltage, maximum:
Video........... ... approx. 0.2 volt
Marker............. ... .. approx. 0.1 volt
Output impedance:
Video............ 120 ohms
Marker....... ..o 2000 ohms
Powersupply.............. .. ... ... ... .. 105-125 volts, 60 cycles
Power consumption. . ... . ... ... 50 watts

..1 RCA-6K8,1 RCA-6J7, 1 RCA-6C5, 1 RCA-1851,
2 RCA-874, 1 RCA-574; total 7

Radiotrons. .

Welght. .. e 38
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TELEVISION MEASURING EQUIPMENT
SYNCHRONIZING AND SWEEP APPARATUS

R-F AND I-F SWEEP OSCILLATOR Type 352-A

Applications: The Type 352-A permits rapid oscillographic
alignment of television circuits, studies of the sound and
picture channels, and general studies of all types of trans-
mission circuits within its frequency range. It can also be
employed as a general-purpose frequency meter.
Description: This unit contains two r-f oscillators, one
covering the range of 40 to 90 megacycles for r-f alignment
and the other heterodyning with the former to provide a
range of 8 to 13 megacycles for i-f alignment.

A marker oscillator permits superimposition of an inter-
ference pattern on the response curve at any point for
frequency-measuring purposes.

Features: Marker oscillator calibration referred to 2-mc
internal crystal insuring absolute accuracy; two sweep
ranges enabling separate study of sound- and picture-
channel i-f circuits; output voltage adjustable over wide
range.

Specifications:

Frequency range (center of sweep)

S 40-90 mc
I L 8-13 me
Sweep range
lg-F ....................... 8 mc (accurate at channel points)
O 8 or 1 me
QOutput voltase .......... R-F, 0.1 volt (max.); I-F, 0.3 volt (max.)
Output impedance
R-Fo 100 ohms (halanced)
I 75 ohms (unhalanced)
Marker oscillator:
Frequeucy range............ R-F, 37-105 me; I-F, 4.2-16.8 mc
Mogu]ation frequency (from audio oscillator).. ... .. 400 cycles
Crystal oscillator frequency (fundamental).................. mc
Power supply......... .. ... ... 105-125 volts, 60 cycles
Radiotrons. .. ... 1 RCA-955,1 RCA-954, 1 RCA-1851, 3 RCA-6C5
1 RCA-6J7, 1 RCA-5W4,; total 8
Dimensions. ............... height 1984 ", width 2014", depth 914"
Weight. ... ... 44 Ihs.

List Price (less tubes)

SWEEP RECTIFIER 353-A

A linear diode rectifier for check-
ing response characteristics of
wide-range amplifiers in conjunc-
tion with a sweep oscillator and
cathode - ray oscillograph. This
instrument, equally useful for
single- or double-image operation,
eliminates the need for a wide-

range oscillograph for sweep-

circuit applications.

Specifications:
Frequencyrange.............. ... ... ... ... .. 100 ke to 150 me
Voltagerange. . ................ ... . ... ....... 0.1-100 volts
Inputcircuit............. ... L. 25,000 ohms, 8 mm{d
Output circuit........................ 250,000 ohms, 1,000 mmf{d
Powersupply....... ... ... . ... ... 110-120 volts, 50-60 cycles
Power consumption........ ... . ... .. Ll 2 watts
Radiotrons............. ... ... .. ... 1 RCA-955
Dimensions.................. height 234", width 274", length 674"
Weight. .. ... 1 ib., 2 oz.

The Type 301-A U-H-F Field-Intensity Meter is a
wide-range instrument covering all channels assigned to
television broadeasting. Description on page 100.

SYNCHRONIZING GENERATOR
Type 360-A

Applications: This generator
affords complete synchronizing sig-
nals for operation of television
transmitters and receivers. It may
be used on any RMA Std. 441-line
system with a frame frequency of
30 and a field frequency of 60
(interlaced).

Description: Five different types
of pulses are generated by a system
of oscillators to accomplish Icono-
scope driving and blanking, and
Kinescope blanking and synchro-
nizing. The blanking pulses effect
return-line elimination, the driving
pulses actuate the deflection and
other circuits, and the synchroniz-
ing pulses insure proper synchroni-
zation of television receivers. Cir-
cuits are also included to insure
proper locking with the power-
supply frequency.

he Tyse 561-A auxiliary rack
recommended for operation of this
generator contains two regulated
plate-supply units of the 580-A

T'ype*, mounted in a cabinet rack.

Features: Special timing circuits
maintaining extreme accuracy be-
tween leading edges of all pulses;
improved locking circuit which
synchronizes generator with 60-
cycle power supply; conservative
tube rating for long life.
Specifications of 560-A:
Power supply (Type 560-A):

110-120 volts, 60 cyeles, 250 watts
(Obtained through 561-A Rack)
Power supply (T'ype 561-A):

"110-120 volts, 60 eycles, 850 watts

Power consumption

(complete equipment).1100 watts

Radiotrons:
Type 560-A:. ... .. ... 15 RCA-6F6, 6 RCA-6H6, 1 RCA-6K7,
5 RCA-6L6, 5 RCA-6L7, 30 RCA-6NT7; total 62
Type 561-A:.. .. ............ 4 RCA-VR-150, 4 RCA-5U4-G,

10 RCA-6Y6-G, 2 RCA-1852; total 20
Dimensions (both racks). . height 8274, width 2054", depth 143%”
List Price 560-A and 561-A (hoth units, less tubes). ... ... ........
*Type 580-A Plate Supply furnishes a potential of 300
volts d.c. for loads up to 400 ma. Description on page 94.

TELEVISION TEST CHARTS v

These charts permit precise measure-
ments of resolution in all or any
portion of the screen, and inde-
pendent determination of horizontal
and vertical resolution, upper-fre-
quency cutoff, and quality of half-
tone transmission. Also available on
35-mm. motion-picture film.
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INDUSTRIAL MEASURING EQUIPMENT
PRESSURE-STUDY EQUIPMENT

ENGINE-PRESSURE MEASURING EQUIPMENT

:
!
-t

Description: The accuracy necessary in engine-pressure
measurement has been difficult of attainment in the past,
owing to the fact that the best indicating instruments
available were of a mechanical nature. Such instruments
were severely limited in accuracy and sensitivity princi-

ally by the inertia and friction of their moving parts.
}S) urious resonant effects often were present due to the use
of springs, weights, and other devices. Thus the engineer
striving for better engine performance was seriously handi-
capped since the best instruments he could obtain were
incapable of following accurately the rapidly changing
pressures he sought to study.

The answer to this need, however, is now found in the
new RCA Type 314 Engine-Pressure Measuring Equip-
ment, a diagrammatic layout of which is shown above.

The Type 314 Equipment comprises four separate units:
(1) the Type 307-A Pressure-Conversion Unit which is
inserted directly into a threaded hole in the engine cyl-
inder, (2) the Amplifier, No. 9784, (3) the Type 304-A, No.
160, or the No. 9641 Oscillograph, and (4) the Synchro-
nizer, No. 9786.

In operation, the pressure-conversion unit generates
electrical impulses which vary proportionately with the
pressure in the cylinder. These impulses, magnified by the
amplifier, are applied to the vertical-deflection plates of
the cathode-ray oscillograph.

The horizontal deflection or sweep of the oscillograph is
generated internally, and is locked in step with the rotation
of the engine shaft by means of the synchronizer. By ad-
justing the sweep speed of the oscillograph, the diagram
may be made to represent 90°, 120°, 180°, 360°, or 720°
of engine rotation.

With the exception of the oscillographs, which have
already been presented in a separate section at the begin.

ning of this book, all the component units of the Type 314
Equipment are treated separately on this and the next
page. A further detailed booklet on this equipment is also
available on request.

PRESSURE-CONVERSION UNIT Type 307-A

The RCA Pressure-Conversion Unit, Type 307-A, is a
device for the conversion of rapidly changing pressures into
electrical impulses which may%e amplified and pictured on
the screen of a cathode-ray tube. This is accomplished by
transmitting these pressures to quartz crystals, which, by
virtue of their “piezo-electric” properties, generate on their
surfaces electrical charges directly proportional to the
pressures applied to them.

The pressure-conversion unit consists essentially of two
quartz crystals securely mounted in a stainless-steel shell
designed for insertion into a threaded hole in the cylinder
wall. A piston at the lower or inner end receives the
pressure and transmits it directly to the crystals. An elec-
trical charge exactly proportional to this pressure is then
imparted additively by both crystals to an electrode
between the crystals, and conducted to the output cable.
The other, sides of the crystals are grounded to the holder,
completing the circuit. A diaphragm holds the piston in
place, at the same time permitting it to freely transmit the
pressure variations to the crystals.

The charge produced on the crystals, besides being in
exact proportion to the pressure exerted upon them through
the piston, varies instantly with variations of the pressure,
forming thus a most efficient indicator for these variations.

Each unit is given an individual calibration, which states
its electrical output in terms of millivolts per 100 pounds of
pressure Fer square inch. It thus becomes
a relatively simple matter to measure engine
pressures at any point in the pressure cycle,
by measuring the electrical output of the
pressure-conversion unit, and multiplying
by this factor to determine the pressure.

The entire unit is of rugged construction,
with stainless-steel construction of all parts
exposed to air or burning gases. Practically
impervious to moisture, the RCA Pressure-
Conversion Unit is dependably accurate
under extreme conditions. It is unaffected
by temperatures up to 350° C., and capable
of withstanding pressures of 5,000 pounds
without damage to crystals or other pavts. |

Specifications:

No.307T-AL..... ... threaded £4-18
No.307-A2. .. ... threaded 18-114 mm.
Average output voltage per 100 Ibs. pressure........... 0.003 volts
Maximum operating pressure............ 5,000 pounds per sq. inch
Maximum operating temperature. ....................... 350° C.
Length of standard cable........... ... ... ... ... ... .. 60 inches
Minimum engine speed (4-cycle engine)............ ... 1000 r.p.m.
Lengthofunit.......... ... .. ... ... . ... . ...... 315 inches
List Price. ... . e
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INDUSTRIAL MEASURING EQUIPMENT
PRESSURE-STUDY EQUIPMENT

AMPLIFIER No. 8784

Since the voltages generated by the quartz crystals of the
pressure-conversion unit are extremely minute, they are
insufficient in themselves to produce satisfactory deflection
of the cathode-ray oscillograph. These signals must there-
fore be amplified by an amplifier whose response is linear
over a wide frequency range since very irregular wave
forms must be passed without distortion.

Description: The No. 9784 Amplifier is designed espec-
1ally for this class of work. 1t is linear in amplification from
two cycles to several thousand, and amplifies square waves
as well as sine waves with equal fidelity. Its high input
resistance amply meets the requirements for piezo-electric
excitation. Input voltages may be amplified as much as
45,000 times without distortion, whicE is more than is
usually required for pressure diagrams.

Also included in this amplifier is a means for measuring
the input voltage generated by the quartz crystals by
comparison of this voltage with a 60-cycle calibrating
voltage which can be adjusted until the vertical deflection
on the oscillograph screen is of the same height as the
impulse from the pressure-conversion unit, showing the
voltages to be equal. The voltage may then be read directly
from a meter and attenuator mounted on the front panel.
A control has been provided
for superimposing a marker
voltage on the pressure trace,
when this is desired. The
impulses for this voltage are
provided by the No. 9786
Synchronizer.

Special precautions have
been taken in the construc-
tion of this amplifier to pre-
vent interference pickup from
other sources such as ignition
systemsornearby power lines.
Special shielded input and
output terminals are pro-
vided, and the entire instru-
ment is enclosed in a metal

cabinet.
Specifications:
Number of stages..................... ... ... ... .. ... .. .. 3
Overall voltage gain............. ... .. .................. 45,000
Overall frequency response ............ . fRat 6%, 2-17,000 cycles
Overall harmonic distortion—max........... 2nd, 2%,; 3rd, 0.25%,;

41h, negligible; 5th, 0.159%,

Input voltage range, Ist stage...................0.05-50 millivolts

SYNCHRONIZER No. 9786

Description: The No. 9786
Synchronizer is mechani-
cally coupled to the engine
crankshaft and generates
voltage impulses for syn-
chronizing the timing axis
of the cathode-ray oscillo-
graph with the shaft rota-
tion. The unit contains a
six-pole alternator which
produces six impulses per
revolution of the engine under test. This usnally allows a
sufficient range of choice for “framing” (centering) the
pattern.

Another function of the unit is to provide a movable
marker on the oscillograph trace for determining any point
on the trace with respect to the angular position of the

shaft.

Features: A calibrated dial which enables the observer to
determine the angular position of the crankshaft corres-
ponding to any point on the oscillograph trace; framing
control for centering pattern on the oscillograph trace.

Specifications:

Synchronizing {frequency...................6 cycles per revolution
Synchronizing field adjustment............... ... ... . ...... °

Marker frequency.............. ... ... ... 2 cycles per revolution
Marker-field adjustment........... ... ... ... ... .. 180°
Shaft coupling. ... ... ... ... .. .. . . e } 784
Length of standard cable......................... ... .. ... 4"
List Price. ... . ...

VOLTAGE-REGULATING TRANSFORMER No. 9736

Applications: The No. 9796 Voltage-Regulating Trans-
former permits use of calibrated measuring equipments on
110-volt, 60-cycle power lines which are subject to severe
fluctuations Causedpby heavy machinery, arc welders, and
other factory equipment.

Description: Regulation is effected by variation of the
inductance of a saturated re-
actor tuned by a fixed capaci-
tor. The result is a practically
constant output voltage.

Features: Automatic regula-
tion over wide line-voltage
range; freedom from moving
parts insuring foolproof opera-
tion; convenient “‘plug-in”’
connections; totally enclosed
construction insuring satisfac-

D-C input resistance lst stage....................... 90 megohms tory service in industrial
Gain-control range......... ... .. ... . ... ... .. . ... . ... ..., 100-1 app]icatim]s,
%“requency response 2nd stage........ ... flat 6%, 2-17,000 cycles
nput eircuit. . .......o oo 2 mfd. series capacitor, 1 i .
0.390-megohm grid registance Specifications:
Inﬁbut voltagerange............................. 5-500 millivolts Line-voltagerange................................. 95-125 volts
Calibrating voltagerange........................ 0-500 millivolts Line frequenecy................. .. i 60 cycles
Calibrating voltage frequency............. power-source {requency Output voltage............................. 115 (4-2, —1) volts
Output impedance....................... 120,000-ohm plate load, Load ratings:
2-mfd. series capacitor (a).......... 118 volt-amperes at 92.5% power factor (lagging)
Qutput volt:;iﬁe (maximum)................ . ...... 60 volts r.m.s. b).......... 73 volt-amperes at 89.8%, power factor (lagging)
Marker-impulse input voltage.......................... 1Y% volts Regulation (on aboveloads).............................. =+ 1%
List Price Fcomp]ete with tubes)......... ... List Price. .. ... ... .. . e
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INDUSTR]AL MEASURING EQUIPMENT
' VIBRATION-STUDY EQUIPMENT ‘

VIBRATlﬂN PICKUP- Nu 9765

App]lcatlons The No. 9765 Vibration Pickup is used with

.a cathode-ray oscillograph for a visual indication of fre-’

quéncy and wave form of.mechanical vibrations in motors,
- rnichinery, aircraft equipment, buildings and foundations,
and v1brat10ns transmitted through materials. -

Description: The pickup is firmly held
or c]amped to the object under test,
causing a Rochelle Sa]t Crystal mount-
ed w1th1n the pickup to generate an a-c
voltage whose frequency and wave-
form are proportional to the mechani-
cal vibration.

Features: Independence of air-borne’
vibrations; viscoloid mounting to pro-
tect crystal unit from severe shocks;
accurate cahbranon _for computing
v1brat10n amphtudes o

" Specifications:

Average oulput voltage. .0.25 volts per .001 " movement at 250 cycles
Averagefrequency range.....................5....10-2700 eycles
Trequency response. ... .output proportional to > square of frequency
Makimum opeérating 1emperature ........................ 125° F.
Vibration axis. e . rlght angle to face of pickup
Cordlenglh..................V_j.' ....................... .. 8 feet
. Dimensions................. I dlamerer 37 depl.h 115"
We\aht. s .................. ‘8 ounces
List Price

VIBRATION - PICKUP CALIBRATOR No. 9787

Applications: The No. 9787 Vlbratjon -Pickup Calibrator
vibrates the No..9765 Vlbratlon Pickup .at” a’standard
amphtude of vibration and at, _power-line fl:equency The
outﬁut of the Vibration Plckup may then be'measured on a
cathode-ray oscﬂlograph or peak voltmeter; and by means
of a simple equation, the amphtude of the un](nown vibra-
tion may readily be computed.

Deserlptlon The calibrator has a stud pLOJectmg from its
side, to which the Vibration Pickup is mounted. The
amplitude of vibration may be adjusted by means of a
* potentiometer to a standard value which may be found by
observing the vibration of a resonant mechanical indicator
contained in the unit. This indicator magnifies the vibra-
tion of the stud, and produces a distinctive pattern at
exactly the standard amplitude of
vibration. The value of this stand-
.ard v1brat10n amplltude in+thou-
sandths of an inch is marked on
the namepla’.te ‘of ‘each calibrator.

Featurés: ' Rugged. - construction
for long lifetime of sérvice; accu-
rate individual testing of each unit,
with standard amplitude of vibra-
tion marked on-the nameplate,
* permitting -quick “and accurate
calibration of Vibration Pickup.

i . List Price : . e

USE—S OF— 306-A FREQUENCY METER
305 a N .’\TRANSMlTT.ER i

303-A

CHECKING FREQUENCY OF
"AUDlO FREQUENCY SOURCES

FOR INDICATING . 3
FREQUENCY DEVIATIONS OF . 3%
HIGH-FREQUENCY. TR.—ANSM\TE’ERS

(WIYH 303:a Mo non.) .

S6rhor .
N OSCILLAYOR IN ao: iy
VY]

. FREQUENCY METER 306-A

LVOLT MINIMUM
RECEIVER

INDICATING FREQUENCY DEVIATION OF
REMOTE TRANSMITTER USING A FREQUENCY. STANDARD
(SUCH AS ONE CRYSTAL OUTPUT £ROM 303-a) AND A REC{-IVER.

HE 306-A Instrument is an audw frequency mdlcatlng
instrument which will read directly on a ‘meter the
, num])er of cycles per second of the voltage applied to its
_input terminals.
-"cuit to make readings independent of input voltage as long

.as the- minimum value is exceeded, a frequency discrimina-

tion circuit and-a large indicating meter with ten multi-

pher scales covering.a w1de range- of frequency readmgs up,

It contains an amplifier, a limiting cir<

to 50,000 cycles. Itis provnded w1th a self-contained power
supply for A. C. operation and arrangements for operating
a’5 milli-ampere recording meter.

"The 306-A Frequency-meter may be used for laboratory
checking of audio frequency generators or for ealibration
purposes. Another major use is for indicating the deviation
from the assigned carrier frequency of a transmitter. Thus
the 306-A forms an indicating instrument for the 303-A
Frequency Limit Monitor and the combination will read
frequency deviations (in the carrier range of 1.5 to 45 me.)

directly 'on a ineter with an aceiracy .of. 00020% or suffi-

~.giently accurate to conform to the-FCC- requirements for

any class of high frequency service. When used with the
303-A, the-neon lamp indicator of the latter may also be
used as a warnlng to indicate that a preset tolerance has

“been exceeded. The 306-A may also be employed to ad-

vantage for monitoring remote low power transmitters by

-réceiving the signal from the transmitter, beating it against
- a'frequency standard, detecting the heatnote and feeding

the. difference frequency into 1_he 306-A_which will read 1its
value. The receiver. must. be capable of producing an out-
put-of 2 volts or more over the audio range to be meas-

ured. In thls wav, pack transnntters may be checked.

dent of wave form, reads correctly over w1de range of
input 'voltages, high impedance input, large 6” Jndlcatmu
meter,. 10 scale ranges for reading deviations accurately in
the frequency range of 10 cycles to 50 kﬂocyc]es regulated

p]ate supply Same panel helght as 303 A

106},
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V- CUT CRYSTALS—CRYSTAL UNITS

Silica {SiO,) is the general classification to which
belongs the crystalline substance "Rock Crystal,"
more commonly known as "Quartz," from which,
because of its unusual properties, the familiar
quartz oscillator crystal is manufactured.

Raw Quartz or Rock Crystal as it appears in
nature can be found on all continents. The more
perfectly formed crystals required for scientific
purposes are obtained from Brazil. The crystals are
mined in a primitive fashion in the interior of the
country, after which they are transported to the
coast by pack animals. The ideal natural crystal
consists of a six-sided prismatic body capped at
each end by an apex. However, the usual crystal as
we get it consists of a portion of the body and only
one apex. This is due to mining procedures, in that
the larger specimens are generally found protrud-
ing from clusters of smaller crystals bound by other
rock formations. The usual method then is to break
the crystal near the base of the protruding part.
Selection of the finer pieces starts at the mine and
co.nﬁnues all along the line of shipment, so that
only the best optically clear crystals are received

at the laboratory.

Because of the regular growth and formation of
quartz crystals there exist certain axes of sym-
metry. First, one axis of three-fold symmetry, and
second, three axes of two-fold symmetry. The axis
of three-fold symmetry called the principal, optic,
or "Z" axis, is an axis around which the crystal can
be rotated in steps of 120° without distinguishing
a change of appearance at these positions. The
three axes of two-fold symmetry are axes about
which the crystal can rotate 180° to restore the
original pattern. These axes pass through the edges

of the crystal and are normal to the principal axis.
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A fine specimen of "Mother" Quartz Crystal.

A good example of a bad specimen.


www.americanradiohistory.com

Determining preliminary cuts.
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Crystal Characteristics

With respect to the quality of rock crystals it is
essential for specimens to be reasonably free from
defects such as cracks—foreign particles—'"ghost
crystals," which are well defined crystals appearing
within the specimen—veils and needles, appearing
as such because of microscopic air spaces—twin-
ning—and impurities. Twinning in quartz crystals
consists in a broad sense of two principal types.
The first type, called stress-strain, is thought to
have been caused by rapid temperature changes
creating non-uniform temperature gradient which
set up strains in the crystal line structure. The sec-
ond type of twinning is called 180° twinning, in
which the crystal structure is altered within by a
reversal of form.

The uses of raw quartz are numerous and diversi-
fied—from jewelry to abrasives. It may be cut and
polished for ornaments, prisms and lenses, and can
be fused and drawn into threads for delicate instru-
ments. But of most importance is the application of
the piezo-electric property of quartz for pressure
gauges, supersonic wave generators, and of special
significance, for the control of radio frequencies,
to which in recent years a great deal of consider-

ation has been given. This characteristic of piezo-

_electricity as exhibited by quartz crystals is both

interesting and phenomenal. It is an example of
inter-conversion of mechanical and electrical en-
ergy in that when subjected to stresses, electrical
charges appear on certain surfaces of the crystal,
and conversely when placed in an electrical field,
the specimen becomes mechanically distorted. In
1920 Cady discovered that quartz plates, because
of the piezo-electric characteristic, could be em-
ployed to control the frequency of a self-oscillating

circuit.

During the early stages of investigative work on

crystals, it was found that when compression took
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place along the two-fold axes of symmetry, elec-
trical charges appeared on surfaces normal to these
axes. Consequently, the three axes of two-fold sym-
metry were designated as the electric or "X"' axes.
Furthermore, it was discovered that elongation or
compression at right angles to an electric axis and
in the same horizontal plane, also produced electric
charges on the same surfaces. These new axes of

which there are three, by virtue of the three elec-
trical axes, were designated as the mechanical or

"Y' axes.

Crysta| Cuts

Piezo-electric elements are cut and ground into
various shapes such as long rods, flat discs, and
thin plates. Thin plates are used most frequently in
oscillating circuits. The plates are cut from the raw
quartz in a wide variety of angles, the more com-

mon type of cuts being the "X" cut and the "Y"

cut. The "X" cut quartz plate is an orientation -

about the optic or "Z'" axis, the major surfaces
being normal to an "X" axis, parallel to a "Y" axis
and parallel to the ""Z" axis. The "Y" cut crystal has

its major faces normal to a "Y' axis and parallel to
the "X" and "'Z" axes.

The "X" cut crystal, in size, is usually one inch by
one inch and anywhere from fifteen to three hun-
dred mils in thickness, depending upon the fre-
quency desired. The temperature coefficient of this
cut is negative by about twenty cycles per mega-
cycle per degree Centigrade. That is, as the tem-
perature of the crystal is raised, the frequency
drifts lower at the rate of twenty cycles per mega-
cycle per degree rise in temperature. The "Y" cut
is similar to an "X" cut crystal in size, but the tem-
perature-coefficient is about plus eighty-five cycles
per megacycle per degree Centigrade. In a like
manner, as the temperature of the crystal is raised,
the frequency rises at the rate of eighty-five cycles

per megacycle per degree rise in temperature.

{110}

Interference patterns made by light falling on the lapped crystal as it
rests against an optical "flat'" assure flat plates.

Examining blanks for imperfections normally invisible.

Illustrating the various cuts.
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Natural quartz compared with the AVA-37 Holder.

[111}

V-Cut Cry stals

In recent years the search for zero tem-
perature-coefficient crystals became quite ac-
tive and of considerable importance. As a result
of this search, RCA has developed the "V'" cut
quartz crystal. Unlike the other types of low-
temperature-coefficient crystals, the "V' cuts are
oriented away from the optic or "Z" axis and are
not parallel to either the "X" or "Y' axes. The "V"
cut type is a cut which assures minimum variation
with temperature change, high output and a rela-
tively great thickness in order to minimize the pos-
sibility of fracture. For broadcast service the
temperature-coefficient is less than 1.5 cycles per

million per degree Centigrade.

Manufacturing V-Cut
Quartz Crystal Oscillators

In the manufacturing of RCA V-cut quartz
crystal oscillators only the highest grade of raw
quartz is used. The specimen of raw quartz, com-
monly called the mother crystal, is first examined
very carefully. It is coated with cedar oil, which
brings out the defects more clearly, and removed
to a dark room, where it is examined with elaborate
optical equipment. In certain cases, a microscope
is used to disclose the more obscure defects. After
inspection the specimen is mounted horizontally
and cut into sections approximately one inch thick.
The cut faces of each are normal to the optic axis.
The section is then checked for stress-strain and
180° twinning. Strained areas are masked and the
clear areas are laid out into bars, which, as a con-
venience in cutting, may include some of the twin-
ning portion blocked out in the section. The next
step is to set up the bar and tilt in a direction such
that the blanks may be cut at the specified angle.

The orientation is determined accurately by an
X-ray method in which the angle between the prin-
cipal face of the blank and a known atomic plane
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is measured. Following this a reference face is
made which is usually a hand grinding procedure,
giving reasonable flatness for final X-ray measure-
ments. |f these measurements indicate the crystal
orientation to be outside the predetermined limits,
the blank must be re-ground until the tilt has been
sufficiently altered to bring it within the limits. The
surface of the reference face is then improved by
light grinding and polishing, and with the aid of
optical flats a high degree of flatness is obtained.

Once the reference face has been established all
other dimensions are referred to it. Excess quartz
may be removed by machine lapping or grinding,
but when the blank reaches the final finishing stage
it must of necessity be larger than required for the
frequency specified. The reason is obvious, as no
way has yet been found to add quartz to a blank
and still have it function as an oscillator. The only
salvation for an over-ground crystal is to set it aside
as a blank which sometime might be suitable for a

higher frequency crystal.
The final finishing is essentially a hand-grinding

job. The operator must form the crystal to meet
specifications as to frequency, activity, and tem-
perature coefficient over a specified temperature
range, which might be anything from -50° C. to
+ 100° C. Many less expensive crystals are tested
only from room temperature to +50° C. The
crystal must be free from spurious oscillations, dou-
ble frequencies and frequency jumps. The usual
specifications call for a frequency temperature-
coefficient of two parts per million per degree Cen-
tigrade, or better. In the final testing of the crystal,
it is essential that the complete assembly of holder
and crystal be checked over the specified range, as
the mechanical assembly of holder parts may also
have a temperature-coefficient affecting the per-
formance of the unit. The recent tendency in final
testing has been toward the use of automatic re-

cording equipment.

Sealing off the AVA-37 Holder. @

THTP .

F P
®»

PG TERNTTES

One of the many similar banks of crystal test equipment. \Q

TMV-129-B Holders nearing completion. G

[].]2] \Q“
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Crystal units are generally pre-cooled and then
placed in an oven, where they gradually reach the
upper temperature limit required by the test. Dur-
ing this test, the frequency drift and oscillator grid
current, as well as the temperature, is recorded
automatically. The temperature-coefficient of the
crystal can then be readily computed over the
entire temperature range or any part of it, while
the oscillator grid current gives an indication of
the crystal activity over the same range. Having
passed such tests, the units are then sealed and
shipped.

A more recent development in the piezo-electric
art is the production of "V" cut crystals having
specially contoured faces, which makes it possible
to provide much thicker and stronger crystals for a
specific frequency. This is of particular importance
in the frequencies ranging from 7,500 Kec. as high
as 20,000 Kc., where ordinary crystals would be too
thin to be manufactured commercially. However, it
is necessary to use tuned plate circuits with this
more rugged type of crystal.

Facilities have been provided to manufacture a

precision product, and all the steps have been
geared to this high precision from the selection of
raw quartz to the final crystal calibration. For this
reason the RCA Mfg. Co., Inc., particularly wel-
comes the opportunity to furnish crystals to meet
the most rigid specification. RCA has furnished all
the crystals to meet its own stringent requirements
for a number of years and has recently expanded
its facilities to offer this service to others. Thus
this service includes a wide experience with cir-
cuits in addition to unusual manufacturing and test

facilities.

The organization has made every effort to stand-
ardize on a few types and mountings of crystal
holders. By maintaining a relatively few active de-
signs, the economic advantages of quantity pro-
duction are realized and confusion in selecting the
proper unit minimized. Since the holder influences
the characteristics of the crystal, RCA prefers to
furnish the complete unit; certain holders, however,
are available for separate sale. The inconspicuous,
yet all-important crystal unit, -is truly a precision

product of RCA.

Mode| AVA-1O Series

!5

“-RED DOT OR RING.
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© =0
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END VIEW
SCHEMATIC

The RCA type AVA-10 series of crystals and
crystal units have been developed to provide high
quality at a low cost. However, nothing has been
sacrificed in furnishing rugged construction to with-
stand the stringent requirements encountered in
aircraft and commercial services. This is substanti-
ated by the service these units are rendering in
the field.

The holder body is moulded ceramic steatite with
two terminals spaced at 0.850 inches, and each
electrically connected to a crystal electrode of
nicke! silver. The crystal mounting is of the pressure
air gap type and means for adjustment are provided
so that optimum operating conditions are ob-
tained. After final adjustment the holders are
sealed against dust and moisture.

The AVA-10-B is provided with electrodes for
crystals operating in the range of 1,715 Kc. to
10,250 Kc., while the AVA-10-C contains two elec-
trodes specially designed for crystals operating
from 10,250 Kec. to 20,000 Kc. The AVA-10-D and
AVA-10-E are similar to the AVA-10-B and AVA-
10-C respectively, differing only in temperature
operating range.
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Model AV A-11 Series

Designed to meet the requirements of commer-
cial aviation and police equipment, the RCA type
AVA-I1 series of crystals and crystal units incor-
porate design features resulting from years of ex-
perience in this field.

They are characterized by small physical dimen-
sions, correspondingly light weight and extreme
ruggedness. The metal cover serves as a very effec-
tive shield which makes it practicable for use at
high frequencies. The electrodes are of nickel silver
and mounting of the crystal is of the pressure air
gap type. A b-volt or 12-volt heater, controlled by
a bi-metallic disc type of thermostat is provided to
maintain the crystal temperature above the dew
point and to limit the temperature range through

which the crystal must operate.
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The AVA-I1 and AVA-II1-A holders cover the
range from 1,715 Kc. to 10,250 Kc., and are iden-
tical, except that the former has a 12-volt heater
unit while the latter incorporates a 6-volt heater.
The heater terminals, as well as the electrode termi-
nals, are brought out through the holder base in a
three-prong arrangement, one prong being com-
mon to one electrode and one side of the heater.

The AVA-I1-C covers the frequency range from
10,250 Kc. to 20,000 Kc. and contains a 6-volt
heater. This type is designed primarily for police
service. The AVA-11-D holder is designed for the
frequency range from 1,715 Kc. to 10,259 Ke., con-
tains a 12-volt heater as does the AVA-11, but also
includes an electrode terminal on the side of the
holder case.

The use of RCA "V" cut low temperature-
coefficient quartz crystals in this type of holder

makes for a precision product in every respect.
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Model AV A-37 Series

This series of crystals and crystal holders is a
recent achievement of the RCA laboratories. This
type provides all the benefits of the standard low-
temperature-coefficient "V" cut quartz plate, plus
the new feature of mounting this element within an
hermetically sealed, gas-filled metal envelope. The
benefits obtained are of paramount importance
where reliability of operation and stability of per-
formance are essential under adverse conditions of
dust and humidity.

Since the crystal element is mounted in an air-
tight chamber filled with an inert gas, it is impos-
sible for dust particles or moisture to come in
contact with the crystal or its electrodes. This valu-
able feature insures remarkably long, trouble-free
service, a requirement of particular importance in

the aviation and police services. The complete unit
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is small, no larger than an ordinary metal tube which
it closely resembles, and is provided with a stand-
ard octal type base for mounting in an ordinary
tube socket.

‘In this holder the crystal mounting is of the
pressure air gap type, permitting the holder to be
mounted in any position. The entire construction is
extremely sturdy, amply able to withstand the most
severe type of vibration or shocks liable to be en-
countered in any type of radio service. This holder
has already been awarded a certificate of adoption
by the Civil Aeronautics Authority, and it is fully
anticipated that this new type holder will be in
great demand when its distinctive features are
fully recognized, particularly in view of the low
price made possible by quantity production.

This unit is manufactured in two frequency
ranges. The model AVA-37 covers the frequency
range of 1,715 Kc. to 10,250 Kc. Model AVA-37-A
covers 10,250 Kc. to 20,000 Kc.
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Model AC-95 Series

The RCA type AC-95 crystals and crystal units
were designed to function in the low frequency
range between 200 Kc. and 400 Ke. The crystals
employed in this series, as in the others, are "V"
cut low temperature-coefficient plates.

The holder bodies are of ceramic steatite, ap-
proximately two and one quarter inches in diameter
by seven-eighths of an inch high. The monel metal
bottom plate serves as the lower electrode and is
connected to the lower of two side terminals, each

of which is one-half inch long by five-sixteenths inch
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[116]

in diameter. The upper side terminal is connected
internally to the top electrode.

The AC-95-A holder has the same external ap-
pearance as the AC-95, but internally is designed
to provide a pressure air gap mounting for the "V"
cut crystals which may thus cover the frequency
range from 1,715 Kec. to 10,250 Kc., or even up to
20,000 Kec. if desired. The electrodes of this holder
are made of nickel silver, similar to those employed
in other RCA holders for this same frequency range.

In the AC-95-B holder the crystal mounting is of
the fixed air gap type, the holder itself being of

the same general appearance as the two types just

described, but differing in the size of nameplate on
the top surface. This crystal unit is designed to

cover a frequency range from 200 Kec. to 2,000 Ke.
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Models TMV-129-B

This series of crystals and crystal units is designed
to provide frequehcy control for all transmitters
operating in the frequency range from 200 Ke. to
3,000 Ke. It incorporates many patented features
which provide a precision and quality of radio
frequency control far in excess of the rigid require-
ments of the Federal Communications Commission
for broadcast purposes. These units are widely used
throughout the world and are particularly popular
in the United States.

The 129-B holder is a shielded, self-contained unit
of the plug-in type and contains a 15-watt, | 15-volt
heater element and a bi-metallic, compensated
thermostat. The heater element and thermostat
employed in this series are not just commercial
articles adapted to a special application. On the
contrary, the temperature control specifications of

this holder are so rigid that RCA engineers have

designed a special heater winding which surrounds

NAMEPLATE

‘,_ -
21

Z
TOP ViEw

7 MAX

1 O
o 5-“-.
32 g
e

3y { _ W)lf(ﬂ

T

kY W uel

§=sz megacycles.

BOTTOM viEW
PIN D\_MENSlONg

o i_,?

Oy

P O

BOTTOM VIEW
SCHEMATIC

and TMV-129-C

the crystal chamber on all four sides. It is very

carefully insulated and shielded, and is energized
directly from a [15-volt source (either A.C. or
D.C.) through the controlling thermostat. The ther-
mostat itself was especially developed for this ap-
plication. No relays are used in this circuit, thereby

reducing the possibility of failure. The crystal tem-

perature in the holder is maintained at approximately 60 degrees Centigrade.
The crystal mounting is of the fixed air gap type and the electrodes are of
monel metal. Connections to the two electrodes are brought out to two contacts
of a special six-prong base which also provides connections to the metallic shields,
| heater winding and thermostat.
The RCA Type TMV-129-C differs from the TMV-129-B only in the type of
*  crystal mounting employed. The pressure air gap type of mounting for use be-
tween 3,000 Kc. and 20,000 Kc. is used in the TMV-129-C. This type holder is a
1 new product of RCA to extend all the benefits of the TMV-129-B throughout the

high frequency range, thus providing precision frequency control up to twenty

The material and workmanship of the TMV-129-B crystal unit is of such a high
standard that RCA does not hesitate to guarantee that the assigned frequency
will be maintained within ten cycles when used in the RCA UL-4292 oscillator.

That is a degree of precision far exceeding any practical requirement.
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Model TMV-135 Series
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Amateurs have found these crystals and crystal
holders excellently suited to their purposes. Com-
mercial operators have also obtained excellent re-
sults with their use. This series is identical with the
AVA-10 series, except that the two terminals are
spaced three-fourths of an inch in accordance with

standards set up for amateur use.

The holder body is of ceramic steatite, electrodes
are of nickel silver and the crystal mounting is of
the pressure air gap type. As in the more expen-
sive type RCA holders, this unit uses the RCA "V"
cut, low temperature coefficient crystals which are
available for the 160, 80, 40, and the 20 meter
amateur bands. Although primarily designed for
amateur application, this holder is also extensively
used for commercial purposes wherein the grind-
ing tolerances and temperature-coefficient specifi-
cations are more rigid than required for amateur

service.

The TMV-135 holders may be mounted in any
position and may be used in a variety of oscillator
cifcuifs. so long as the radio frequency voltage and
current do not exceed the guarantee ratings. Each
crystal is carefully tested for accuracy, activity and

stability before it is sealed into its holder.

The TMV-135-C is identical with the TMV-135-E,
except for the electrodes and the crystal. In the
higher frequency ranges special crystals are em-
ployed and differently shaped electrodes are used
to provide maximum output. High quality at low
cost is provided in this series of crystals and

crystal units.

[118}
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Crysta|s and Holders
for Special Applications

A recent development of the RCA Manufac-
turing Company, of prime importance to the
manufacturers of superheterodyne receivers, is the
production of crystal units for intermediate or high
frequencies. These units are the product of years
of crystal research and manufacturing experience.
Stability and a high "@"" factor are the most impor-
tant characteristics of these units. Other outstand-
ing features are their performance and simplicity.

These holders consist essentially of two similar
moulded sections with an "X" cut or a "V'" cut
quartz crystal plate. The plate is inserted as the
two halves are placed together and sealed. For
intermediate frequencies the pocket formed by

sealing the two moulded halves of the body to-

gether is just large enough to permit the crystal
freedom of motion in any direction.

The complete units are so small and light that
they may be mounted securely by the two leads
which form the connections or by their electrode
extensions. In performance, the use of RCA "V"
cut quartz plates in these sealed holders provides
high-quality, inexpensive crystal units, free from
frequency "jumps’ or "creeps.”

Special types of crystal holders are constantly
being designed and manufactured for special ap-
plications, and RCA will welcome the opportunity
to submit designs and recommendations for crys-
tals, crystal holders or complete units for any appli-

cation in transmitters, receivers or test equipment.

[119}
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SPECIFICATIONS OF STANDARD CRYSTALS AND HOLDERS
) |

\
Accuracy \ Heater Elec- CRYSTAL

Type Frequency Temperature .
| Range Range trodes Mounting
| = — —_— =]
im0, : >
AVA-10-B 1,715 Ko.—10,250 Ke. (0° C.—+50°C. o oniio 0.00% | Nome | Sitver  Ar Gog
= B N I d| . |
ithin 0.01 Nickel P
AVA-10-C 10,260 Kc.—20,000 Ke. 0° C.—+50° C. o tnamibod fosy,  None Silver | Air Gap

| = =
Within 0.015% Nickel | Pressure

AVA-10-D 1,715 Kc¢.—10,250 Ke. | —40° C.—+55° C. :Of speciﬁed freq.‘ None Silver | Air Gap
N v Within0015¢7_ i Nickel : Pressure
< o 2 (Y
AVA-10-E 10,250 Kc.—20,000 Ke. | —40° C.—+85° C. of specified froq.  None Silver | Air Gap
- e — |- =il = aH |
Within 0.015 12V i | p
AVA-11 1,715 K¢.—10,260 Kc.  —40° C.—+65° €. NVILWB0 0% %  metallic disc Sitver | Al Gor
| of specified fred.  “thermostat ilver ir Gap
I | 6 V. bi-

11 _ A e ke Within 0.0159, .- 3. | Nickel | Pressure
AVA-11-A |1,715 Kc.—10,250 Ke. 40° C.—+55° C. of specified freq. metallic disc | Silver Air Gap

thermostat
- — | = =
L o.01 6V.bi- o o
AVA-11-C 10,250 Kc.—20,000 Kc. | —40° C.—4-55° €. | Within 0.01% ' peeaijc disc  Nicke ressure
of specified freq Silver Air Gap

‘| thermostat | |

— =

. . |
AVA-11-D 1,715 Ke.—10,250 Kc. |—40° C.—+55° ¢, | Within 0.016% ' metallic disc.| Silver | Air Gap

| of specified freq.  thermostat | (side |termina1)

12V. Bi- | Nickel = Pressure

Wi;,hin 0.0159% Nickel | Pressure
of specified freq. NONE Silver Air Gap
| |

AVA-37 1,715 Kc.—10,250 Kc. | —40° C.—+55° C.
NONE

—_— — o= —_—

Within 0.0159%, Nickel | Pressure

AVA-37-A 10,250 Kc.—20,000 Ke. | —40° C.—+55° C. ‘Of speciﬁed freq. Silver Air Gap
- — A —_ — | - |- f—
Monel Micrometer
AC-95 200 Kc.—400 Ke. —10° C.—+60° C. | As specified NONE Monel Ajustable
l | etal | Ajr Gap
E— ) ‘ J
| =y, | . '
. . Within 0.019% Nickel | Pressure
AC-95-A 12,000 Kc.—10,260 Ke. 10° C.—+60°C.  lof specified freq. ~ NONE ' Silver | Air Gap
200 Kc.— 400 Kec. " : 5 Within 0.019% Monel Fixed
AC-9-B 560 Kc.—2,000 Kc. —10° C.—+60° C. of specified freq. NONE Metal Air Gap
—_— — — | e ek, [ | —_—)
115V. 15 W, M ] Fixed
TMV-129-B | 500 K¢.—3,000 Kec. 60° C. Zero beat * thermostat oL 16

A.C. or D.Cc, metal Air Gap

Asordered | 115V. 16 W. | Nickel | p
TMV-129-C (3,000 Kc.—20,000 Ke. 60° C. depending on | thermostat | S!f S Ar.'es(s}ure
type of service | A.C. or D.C. | PUVer 1t GAP

. 1] . . P )
TMV-135-C 1,716 Kc.—10,250 Ko. |10° C.—+50° C. o iiia 0% | NONE | gioveel | Riesgars
for commercial ‘
— g — _use - 4
TMV-135-E 10,250 Kc.—20,000 Ke. |+10° G.— —50° ¢, | OF Within 0.1% 1 whnpep r Nicliel I\ resstire

foramateur use Silver Air Gap

*Zero beat implies that the crystal is calibrated in the actual circuit in which it is to be used. For this,
a trimmer condenser is used for fine adjustment of frequency.

[120]
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Type 352 Case
Type 351 Case

Type 99 Case

Type 77 Case

Type 358 Case

Jaradon

CONDENSERS

THE RCA MANUFACTURING COM-
PANY offers a complete line of Fara-
don mica power condensers. Many of
the most generally used types and those
used in RCA transmitters are carried in
stock, ready for immediate delivery.
Other types are partially fabricated and
may be assembled into finished units in
a reasonably short time.

The well equipped laboratories of
the RCA Manufacturing Company per-
form a very thorough and complete
analysis of the various materials used
in Faradon condensers,—only the best
grades of materials that have been care-
fully tested and approved are used.

These laboratories are also a proving
ground for finished condensers and as
a result of the persistent tests by RCA
engineers and physicists, many valuable
and substantial improvements are con-
tinually being made.

Faradon condensers are of superior
quality and render long and dependable
service.

Type 13B Case

[121]
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Jaradon

DIMENSIONS OF STANDARD TYPES OF CAPACITOR CASES

CASING 1362,260 /
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STANDARD FARADON condensers are listed
on the succeeding pages; and condensers that
are regularly carried in stock are marked with
an asterisk.

Early models of condensers that are not
shown in this listing may be supplied for
replacement.

Dimensions of standard cases are shown on
the adjoining drawings.

The following definitions are given in order
to clarify the specifications included in the list-
ing of standard condensers.

CAPACITY: The electrostatic capacity is stated
in microfarads, accurate within a tolerance of
plus or minus 5%.

REACTANCE: To assist engineers to select the
proper capacity condenser, the reactance is
given.

CURRENT: The current specified is the maxi-
mum for normal operation at ambient temp-
eratures up lo 60° centrigrade. In modulated
circuits assuming 100% modulation by a single
audio frequency, the total current of 1.225 times
the unmodulated current should not exceed
the normal current rating of the condenser. By
ambient temperature is meant the lemperature
of the air in the immmediate vicinity of the
condenser.

VOLTAGE: The maximum operating voltage is
specified in terms of 60 cycles effective (RMS)
or DC voltage. When two or more potentials
are superimposed on a condenser the sum of
all voltages should never exceed the rated
voltage.

GUARANTEE: Faradon condensers are guaran-
teed against defective materials and workman-
ship for a period of 90 days. Authorization to
return condensers for inspection and repair
may be obtained from RCA Manufacturing
Co., Camden, N. J. A report of operating con-
ditions and reasons for returning must accom-
pany the condenser.

[122]
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Faradorn

SPECIFICATIONS OF STANDARD MODELS OF MICA CAPACITORS

Capacity
Microfarad

1.0

.25

.05

02

.01

ucC Type
Model Case
Reactance
2979 111
Reactance
2478 17
Reactance
2980 351
2981 99
Reactance
*2983 352
2984 351
2985 13B
2986 99
2988 77
3233 361A
3245 358
Reactance
2989 352
*2990A 351
2991 13B
2992 99
2446 i
2994 111
3234 361A
3246 358
Reactance
2995 352
*2996 351
2997 13B
2998 09
2373A 7
3000 111
3235 361A
3247 358
Reactance
3202 352
*3004 351
3005 13B
*3006 99
2551A 77
3008A 111
3009A 140
3236 361A
3248 358

60 Cy. Eff.

Voltage

25000

.......................

[123]

3000 Ke.
.053 ohms
35 amps.
.11 obms
25  amps.
.21 ohms
16 amps.
20 [43
.53 ohms
11 amps.
16 [
20 (4
20 111
25 {3
90 “
100 “
1.1 ohms
11  amps,
14 i
18 [44
20 144
25 i
35 13
90 il
100 “
2.7 ohms
11 amps
14 i
]8 i
20 i
25 4
35 i
90 “
100 “
5.3 ohms
10 . amps
14 i
18 u
20 ©®
25 “
30 “
50 i
90 {4
100 .

www americanradiohistorv com

Current Ratings

1000 Ke.
.16 ohms
60  amps.
.32 ohms
60  amps.
.64 ohms
20 amps.
45 “«
1.6 ohms
12 amps.
20 i
40 1
40 [13
60 i«
90 "
100 &
3.2 ohms
10 ampe.
17 &
35 “
4‘0 [(1
30 “
60 ({4
90 <3
100 “
8.0 ohms
10 amps.
15 i
21 “
35 [
65 o
60 i
90 {8
100 “
159 ohms
14 amps.
14 11
22 {4
28 ({1
45 14§
50 19
’75 [14
90 i
100 “

300 Ke.

53
45

1.1
40

2.2
l6
42

5.3
10
15
30
35
40
90

100

10.6
8
13
25
35
40
45
90
100

26.5
7
n
16
24
35
42
90
100

53.1
7
9

15

18

25

31

45

86

96

ohms
amps,

amps.
amps.

ohms
amps.
H

ohms

amps.
14

* Stock Item
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SPECIFICATIONS

Laradon

CF STANDARD MODELS OF

MICA CAPACITORS

Capacity
Microfarad

.008

.006

005

004

.003

ucC Type
Model Cz;slsjc
Reactance
3011 352
3012 351
3013 13B
3014 99
3016 7
3017A 111
30184 140
3237 361A
3249 358
Reactance
3020 352
3021 351
3022 13B
3023 99
3025 gy
3026A 111
3027 140
3238 361A
3250 358
Reactance
*3029 352
3030 351
3031A 13B
3032 99
2663A i
3034A 111
3035 140
3239 361A
3251 358
Reactance
3037 352
*3038 351
*3039 13B
3040 99
*2360A 7
3042 111
3043 140
3240 361A
3252 358
Reactance
*3045 352
3046 351
3047 13B
*3048 99
2374A 77
3050 111
3241 361A
3253 358

60 Cy. Eff.

Voliage

30000

[124]

3000 Ke.

6.6
10
13
18
20
25
30
65
90

100

ohms

amps.

14

www americanradiohistorv com

Current Ratings
1000 Ke.
19.9 ohms

8 amps.
12 1§
20 i
25 i
36 i
42 13
65 -«
90 i

100 «
26.5 ohms

7.5 amps.
10 14
18 13
23 [43
32 (14
38 [
60 o
90 14

100 “
31.8 ohms
6.5 amps.

17 i
21 «
30 4
36 i
55 i
90 [{s
100 «

39.8 ohms

8.5 «
15 i
18 3
27 {3
33 o
50 [t
90 13

100 ‘

53.1 ohms

13 w
16 19
25 i«
28 W
85 {
96 {4

88.4 ohms

133 ohms

15
16 {1
20«
30 [
52 [
60

177  ohms
3 amps.
5 il
8 144
10 “
16 “
17 «
40 «
52 .
* Stock Item

~
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Faradon

SPECIFICATIONS OF STANDARD MODELS OF MICA CAPACITORS

' Capacity

Microfarad
002

.0015

001

0008

.0006

UcC Type
- Model C};Ee
Reactance. . ...
*3053 352
*3054 351
*3055A 13B
*3056 99
*2366 77
3222A 111
3198A 140
3242 361A
. 3254 358
Reactance. . . ..
*3061 352
*3062A 351
3063 13B
3064 99
3066 riti
*3067 111
3068A 140
3243 361A
3192A 358
Reactance. . ...
*3070 -~ 352
*3071 351
3072 13B
*3073 99
*2325A 77
*3075 111
3076 140
3244 361A
3255 358
Reactance. .. ..
3078 352
*3079 351
3080 13B
*3081 99
*2355A 77
*3083 111
3084 140
Reactance. . . ..
3086 352
*3087 351
3088 13B
*3089 99
*2455 77
*309] 111
3092 140

60 Cy. Eff.

Voltage 3000 Ke.
.................. 26.5 ohms
3000 5.5 amps.

5000 8.5 “

6000 13 “

8000 16 “

12000 21 “

20000 22 “

40000 40 “

25000 65 “

30000 100 “
.................. 35.4 ohms
3000 5 amps.

5000 9 “

5000 12 “

8000 14.5 “

12000 18 “

16000 22 “

40000 30 “

25000 35 “

30000 80 &
.................. 53.1 ohms
3000 " 4.5 amps.

5000 7 “

5000 11 “

10000 12 “

15000 16 “

20000 18 &

40000 27 “

25000 45 “

30000 60 “
.................. 66.3 ohms
3000 4 amps.

5000 6 “

5000 9 “

10000 11 “

20000 16 8

25000 17 “

40000 26 “
.................. 88.4 ohms
3000 3.5 amps,

5000 5.5 e

5000 8 “

10000 10 i

20000 12 “

25000 14 «

40000 25 “

[125]

www americanradiohistorv com

Current Ratings
1000 Ke.
79.6 ohms

4 amps,

6.5 “
10 £«
14 “
20 [(3
22 [11
38 “
65 {1
78 i

106 ohms

3.5 amps.

6 ({3

9 14
11 {1
16 {3
20 “
30 {3
55 {4
68 1

159  ohma
3 amps.
4.5 “

7 i

9 i
16 i
17 i
26 {1
45 (4
55 13

199  ohms
2.5 amps.
4 i
6 113
8 (11
12 “
15 i
24‘ [(3

265.3 ohms
2 amps.
375 ¢
5.5 .

7 i“©
10 “
12.5 “
20 113

300 Ke.

265  ohuma
2.5 amps.
4 {1
6 &l
8 {4
12 [
13 1
21 i
30 144
42 “

354  ohms
2 amps.
3.5 “-
5 4@

7 13
10 {3
12 113
18 {3
25 ({3
33 I

531 obms
1.6 amps.
2,75 0«

4 “

5.5 “

9 @
10 i“§
15 “,
18 (3
22 {1

663  ohms
1.5 amps.
2.5 “
3.5 “

5 {3
7 11
8.5 “
13.5 «

884  ohms

1.2 amps.
2 i
3 il
4.25 ¢
6‘5 ©
7.5 “

12 “

* Stock Item
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Jaradon

SPECIFICATIONS OF STANDARD MODELS OF

MICA CAPACITORS

Cepacity
Mcirofarad

.0005

.0004

.0003

00015

L0001

.00005

uC Type 60 Cy. Eff.
Model Case Yoltage 3000 Kec.
Reactance... ... ................. 106  ohms
*3094 352 3000 3  amps.
*3095B 351 5000 6 “
3096 13B 5000 7.5 i
*3097 99 10000 9 @
*2344 77 20000 12 «
*3099 111 25000 13 u
3100 140 40000 25 «
Reactance................. ...... 133 obhms
3102A 352 3000 3  amps
3103 351 5000 4.5 i
3104 138 5000 6.5 “
*3105 99 10000 9 “
*3106 77 20000 12 «
*3107 111 25000 13 «
Reactance................ .. .. .. 177  ohms
3108 352 3000 2.5 amps
*3109 351 5000 4 u
3110 13B 5000 5.5 “«
*3111 99 10000 7.5 g
*3112 77 20000 11 “
3113A 111 30000 12 “
Reactance. . ..................... 265  ohms
3114 352 3000 2 amps.
*3115 351 5000 3.5 i
3116 13B 5000 4.5 “
*3117 09 10000 6 “
3118 T 20000 8 «
*3119 111 30000 10 “
2507 140 30000 18 “
Reactanee. ... ................... 354  ohms
*3120 352 3000 1.3 amps.
*3121 351 5000 3 “
3122 13B 5000 4 “
3123 99 10000 6 “
3124 77 20000 8 “
*3125 111 30000 9 «
Reactance. ... ... ... ... ... .. ... 531 ohms
*3126A 352 3000 1.5 amps.
*3127A 351 5000 2.5 “
3128 13B 5000 3.5 “
*3129A 99 10000 6 “
3130A 77 20000 7 “
3131A 111 35000 8.5 “
Reactance. ...................... 1061  ohms
3132 352 3000 1 amps.
3133 351 5000 1.3 «
[126]
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Current Ratings

1000 Ke.

318
2

4

5

7
10
11
18

398

4.5

6.5

8.5
10

531
1.5
2.5
3.5

795

1061

1.5
2.5

1592

L5

3.5
4.5

3184

@

ohms

amps.

300 Ke.
1061 ohms
1 amps.

2 {4

2.5 “

4 111

6 114

6.5 «

10 “
1326  ohms
1 amps.

1.5 “

225 ¢

3.5 “

5 11

6 o
1769  ohms
.73 amps.

1 {4

1.8 i

3 [43

4 “

5 [}
2653 ohms
6 amps.

.7 {1

1.2 “

2 {8

2.5 “

3 (3

4 «
3537 ohms
.45 amps.

.5 113

1 il

1.6 “

1.8 “

2‘2 1]
5306 ohms
.3 amps

5 “

.8 il

1.5 “

1.7 “

2 “
10612 ohms
.15 ampa.

Jg ¢

* Stock Item
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MODEL NF AND MODEL T CONDENSERS

ODEL NF and Model T Faradon Condensers are useful in transmitters for by-pass purposes in plate circuits, fila-
ment circuits and across meters as well as for plate or grid coupling condensers in low power circuits They are not
designed for dissipating large amounts of power but are arranged for low loss operation and will meet the rigid require-

ments of radio frequency service.

FARADON MODEL NF

FARABON MODEL NF Condensers are mica dielectric capacitors
sealed in molded bakelite of the very best grade of compound (BM-
262), properly cured in molding to insure low losses at radio fre-
quencies, and very low moisture absorption. After molding they are
aged, then tested for voltage rating and accurately measured for
capacity and rated with a standard tolerance of +10%. Closer tol-
ersnces may be obtained at a slighly higher cost.

This condenser offers a very broad selection of mounting. It may
be mounted flat with screws through angular slots in the molding
compound, which provides a liberal variance between the centers of
the mounting holes. There is also a clear air space between the con-
denser terminals and surface to which it is mounted. The condenser
may also be mounted vertically and secured to base by means of 1wo
threaded holes in the molding compound. 6-32 screw terminals are
provided for electrical connection, as well as solder tabs.

FARADON MODEL T

FARADON MODEL T condensers are mica dielectric capacilors built
up of thin films of the best grade of clear mica and securely com-
pressed between two metal compression plates eyeletted together. A
special treatment is given to this condenser to seal it against moisture
absorption and climatic temperature changes thereby maintaining
constant accurale capacily under severe operaling conditions.

Since the dielectric of this condenser is principally mica, it is par-
ticularly suitable for very high radio frequency operation, having very
low power faclor losses. Large, flaL terminals, projecting from op-
posite sides of this condenser, permit a soldered connection to be
made, avoiding the possibility of terminal resistance.

MODEL NF Microfarad MODEL T
Price DC Working DC Test Capacily DC Test DC Working Price
Voltage Volts Volts Voltage
.60 2500 5000 00005 700 500 40
60 2500 5000 L0001 700 500 40
.60 2500 5000 0002 700 500 40
60 2500 5000 0003 700 500 40
.60 2500 5000 .0004 700 500 40
.70 2500 5000 .0005 700 500 .50
.70 2500 5000 0006 700 500 50
.70 2500 5000 L0008 700 500 50
1.00 2500 5000 001 700 500 .60
1.00 2500 5000 .002 700 500 .60
1.00 2500 5000 .003 700 500 .10
1.00 2500 5000 004 700 500 .70
1.40 1200 2500 005 700 500 5
1.70 1200 2500 .006 700 500 .75
1.70 1200 2500 .008 700 500 .85
1.70 1200 2500 .01 700 500 .85
90 600 1000 015
1.40 600 1000 .02
1.90 600 1000 .03
Specify Type “BNF” Ml‘zlri;iri)is Igars]s Specify Type “T4”
Add .25 to above prices Above Condensers Add .10 to above prices

o = e R
[~ 5 i , *
A1 Z R
|8 |
e MODEL NF |
H L MFD o
= || LT S
N I—Tn
23 pos
Y
—— §~32 TAP
(2 RotEs)
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Jaradon HIGH FREQUENCY CONDENSERS

FARADON high frequency condensers are built in low
capacities usually required for Television, Facsimile and
other high frequency power equipments. These condensers
are of sulphur dielectric, one of the best known dielectrics,
selected because of its very low power losses, and capable
of operating at comparatively high temperatures. Another

very desirable feature is the small space they occupy, in
comparison with other types of condensers at equal load
and voliage.

In listing these condensers, no frequency is specified.
The values listed apply for any frequency provided none
of the other maximum values are exceeded in operation.

Case 366 Case 367
CASE 366
Max. DC. Max. Max.
MMFD Max. or 60 cy. R.F.Efl. R.F. Height
Model Capacity KVA Eff. Voliage Voltage Current “A” Dimen.
3287 20 50 20000 10000 10 434"
3288 40 60 20000 10000 15 55"
3260 50 75 20000 10000 20 615"
3289 60 75 20000 10000 20 654"
3290 80 75 15000 7500 20 6ls"
3291 100 75 15000 7500 20 7"
CASE 367
UC-3292 20 30 10000 5000 8 2114 6"
3286 30 30 10000 5000 8 274"
3278 40 40 10000 5000 10 335"
3204 50 40 10000 5000 12 37%"
3294, 60 40 10000 5000 12 434 6"
3295 80 50 10000 5000 15 434"
3296 100 50 10000 5000 15 516"
3297 120 50 10000 5000 15 614"
*} -20 THREAD 281 D1A 2-HOLES
1__1_4 DIAij___T
== |
\
NAME PLATE <
i J \Hfzf £y
i L
» ‘
. <
90‘1 0 NAME “PLAVE J‘I \
—
.22B DIA. 4 MOUNTING HOLES ON JQCIRCLE.’ L} s 4;
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POWER TUBES AND SPECIAL PURPOSE TUBES

RCA power tubes are used extensively by broadcasting stations, commercial
transmitting stations, in police radio equipment and aviation radio stations
both in the United States and abroad. Their popularity is due to the care in
manufacture, the sound engineering which lies behind them, the extensive
tube making facilities in the factory and the close cooperation between tube
engineers and the designers of transmitting equipment. The Radiotron Divi-
sion is exclusively devoted to the manufacture of tubes and the research and
engineering of this portion of the RCA Manufacturing Company is entirely
for the benefit of applied electronics.

RCA power tubes receive careful tests under conditions which simulate
the actual conditions of use. The selection of proper materials, efficient con-
trol of manufacture, elaborate processes devised to provide better perform-
ance, all contribute to long and satisfactory life. The RCA tube line is continu-
ally being improved so that the user obtains the best tubes possible. The intro-
duction of lower priced power tubes and increases in life in others have saved
considerable sums of money for the owners of transmitting equipment.

RCA Radiotron engineers have pioneered in many tube developments
which have contributed to the radio art. The introduction of RCA screen grid
power tubes and beam power tubes as well as special high frequency tubes
has resulted in improved equipment performance. One of the hest known
power tubes, the RCA 862, was the highest power tube made available com-
mercially. Used extensively in 50 KW transmitters, it has established an
enviable reputation for long life and satisfactory service. The introduction of
this tube (now the RCA 898) was a major factor in reducing the running costs
of 50 KW equipment and in making this power economical for broadcasting
stations.

RCA special purpose tubes have been designed for requirements where
ordinary receiving type tubes would not fit. For ultra high frequency service,
where microphonic noises cannot be permitted or where special characteris-
tics are desirable, these tubes help to solve the problem. Other special purpose
tubes include gas discharge valves, photocells, regulator tubes, cathode ray
tubes and the like. Many of the special purpose tubes are used in RCA equip-
ment in order to provide higher performance standards for the buyer.

RCA power tubes for hroadcast stations use are sold through Transmitter
representatives or, in all but the larger sizes, through tube distributors. Experi-
mental tubes for new fields of application are available in many cases directly
through the RCA Radiotron Laboratory at Harrison, N. J. Listings are pro-
vided on the following pages for power and special purpose tubes as well as
for receiving type tubes commonly used in broadcasting equipment. Details
or prices can be obtained from RCA field representatives or from the RCA
Radiotron Division at Camden, N. J.
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RCA TRANSMITTING RADIOTRONS

Type

203-A
204-A
211
800
801
802
803
804
805
806
807
808
809
810
813
814
830-B
831
832
833
834
835
837
838
841
842
843

844
845

849
850
851
852
860
86l
865
891-R

892-R

AIR-COOLED TYPES

Deseription

B-F Power Amplifier, Oscillator, Class B Modulator....... ... ....
Oscillator, R-I' Power Amplifier, Class B Modulator......... ... ..
R-F Power Amplifier, Oscillator, A-F Power Amplifier, Modulator. ..
R-I' Power Amplifier, Oscillator, Class B Modulator........... .. ...
R-F and A-F Power Amplifier, Oscillator, Modulator...............
R-F Power Amplifier Pentode.......... ... ... ... ... ... ... ..
R-F Power Amplifier Pentode........................ ... ... ..
R-F Power Amplifier Pentode.............. . . ......... ... ..
R-F Power Amplifier, Oscillator, Class B Modulator................

B-F Power Amplifier, Oscillator, Class B Modulator. . . ..

Beam Power Amplifier. .............. .. ... ... L
R-F Power Amplifier, Oscillator, Class B Modulator................
R-F Power Amplifier, Oscillator, Class B Modulator.......... ... ...
R-T Power Amplifier, Oscillator, Class B Modulator. .......... ..
Beam Power Amplifier. .. ... ... ... ...

Beam Power Amplifier. .

Class B Modulator, R-F Power Amphﬁer Oscﬂlator. e
Oscillator, R-F Power Amplifier. ..., ... ........ ... ....... e
Push-pull R-F Beam Power Amplifier...........................
R-F Power Amplifier, Oscillavor. . ........ ... ... ... .. ... ... ...
R-F Power Amplifier, Oscillator. ... ... ... ... ... ... ... ...
R-F Power Amplifier, Oscillator, A-F Power Amplifier, Modulator. . .
R-F Power Amplifier Pentode. .. .......... ... ...
Class B Modulator, R-F Power Amplifier, Oscillator. ........... .. ..
R-F Power Amplifier, Oscillator, A-F Voltage Amplifier. ....... ... ..

A-F Power Amplifier, Modulator. . ............. ..

Power Amplifier, Oscillator. ........ ... .. ... ... .. ...
Screen-Grid R-F Power Amplifier...... ... . .... .. ... ... ...

Modulator, A-F Power Amplifier. .

Modulator, A-F Power Amplifier, R F Power Amphﬁer, Oacﬂlator. .
Screen-Grid R-T Power Amplifier.................. ... ... . ...
Modulator, A-F Power Amplifier, R-F Power Amplifier, Oscillator. . .
Oscillator, R-F Power Amplifier. ... ... ... ... .. .. ... ... ..
Screen-Grid R-F Power Amplifier....... ... ... ... ......... ...

Screen-Grid R-F Power Amplificr. .
Screen-Grid R-F Power Amplifier. . .
R-I" Power Amplifter, Oscillator, Modulator (mu —8)

Oscillator, B-F Power Amplifier, Class B Modulator (mu=50)... ...

** Per Unit.
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Elee-
trodes

[FUIN LI ]

w B

Max. Plate
Dissipaltion
Watts
100
250
100
35
20
10
125
40
125
150
25
50
25
125
100
a0
60
400
15
300
30
100
12
100
15
12
15

15
75

400
100
750
100
100
400
15
5,000

5,000

Cathode
Type
Filament
Filament
Filament
Filament
Filament

Heater

Filament
Filament
Filament
Filament
Heater

Filament
Filament
Filament
Filament
Filament
Filament
Filament
Heater

Filament
Filament
Filament
Heater

Filament
Filament
Filament
Heater

Heater
Filament

Filament
Filament
Filament
Filament
Filament
Filament

Filament
llahase
Filament

ghase
Filament

Cathode
Volts
10.0
11.0
10.0
7.5
7.5
6.3
10.0
7.9
10.0
5.0
6.3
7.5
6.3
10.0
10.0
10.0
10.0
11.0
6.3%%
10.0
7.5
10.0
12.6
10.0
7.5
7.9
2.5

2.5
10.0

11.0
10.0
11.0
10.0
10.0
11.0

7.5

11.0
Per Phase

11.0
Per Phase

® O O © 0 © © 9 9 © © © © © S © © © & » © © O S5 & S & O © 6 6 6 & &
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WATER-COOLED TYPES

Type Deseription

207 Oscillator, R-F Power Amplifier, Class B Modulator................
520-B  Oscillator, R-F Power Amplifier.................................
846 Oscillator, R-F Power Amplifier. .. ..... ... ........ .......... ..
858 Oscillator, R-F Power Amplifier. . ...............................
862 Oscillator, R-F Power Amplifier, Class B Modulator............. ...
887 UHF Power Amplifier, Oscillator (mu=10).......................
888 UHF Power Amplifier, Oscillator (mu=30).......................
891 R-F Power Amplifier, Oscillator, Modulator (Supersedes Type 848)..
892 Oscillator, R-F Power Amplifier, Class B Modulator (Supersedes

Type 863) . ... o
893 Oscillator, R-F Power Amplifier, Class B Modulator. .. ... ... ... ..
898 Oscillator, R-F Power Amplifier, Class B Modulator................

1652 Oscillator, R-I Power Amplifier.................................

217-A Half-Wave, High-Vacuum. .. ..... ... ... .....................
217-C Half-Wave, High-Vacuum. ... ....... ... ... ... .............
836 Half-Wave, High-Vacuum. . .............. ... ... ... .. ...... ...
857-B  Half-Wave, Mercury-Vapor (Supersedes Type 857).................
866 Half-Wave, Mercury-Vapor............... ... ... ................
866-A  Half-Wave, Mercury-Vapor.....................................
869-A Half-Wave, Mercury-Vapor.....................................
870 Half-Wave, Mercury-Vapor.....................................
871 Half-Wave, Mercury-Vapor.................. ... ...............
872 Half-Wave, Mercury-Vapor.............. ... .. ... . ...,
872-A  Half-Wave, Mercury-Vapor........ ... ... . ... ... . ..........
1616 Half-Wave, High-Vacuum. ... ... .. ... ... ... ... . ...

Elec-

trodes

Max. Plate
Dissipation
Watts

10,000
5,000
2,500
20,000
100,000
1,000
1,000
6,000

10,000
20,000
100,000

5,000

Max. Peak

Inverse Volts

3,500
7,500
5,000
22,000
7,500
10,000
20,000
16,000
5,000
7,500
10,000
5,500

ar Nehep

Cathode
Type

Filament
Filament
Filament
Filament
Filament
Filament
Filament

2-phase
FiI])ament

2-phase
TFilament
3-ﬁ)hase

Filament

3-phase
Filament

Filament

Filament
Filament
Heater

Filament

Filament
Filament
Filament
Heater

Filament
Filament
Filament

Filament

Cathode
Volts

22.0
22.0
11.0
22.0
33.0
11.0
11.0

11.0
Per Phase

11.0
Per Phase

17.3
Per Phase

30.0
Per Phase

14.5

10.0
10.0
2.5
5.0
2.5
2.5
5.0
5.0
2.5
5.0
5.0
2.5

RCA SPECIAL PURPOSE TUBES AND ACCESSORIES

CATHODE-RAY TYPES

3AP1/906-P1 3 in., Electrostatic Deflection. . ... ........................

3AP4/906-P4 3 in., Kinescope, Electrostatic Deflection, Medium-Persistence
White Phosphor. . ... ... ...

5BP1/1802-P1 5 in., Kinescope, Electrostatic Deflection, Medium-Persistence
Green Phosphor. . ...... .. ... .. . .

5BP4/1802-P4 5 in., Kinescope, Electrostatic Deflection, Medium-Persistence
White Phosphor. ... ... . ... ...

9AP4/1804-P4 9 in., Kinescope, Medium-Persistence White Phosphor. . . ...
12AP4/1803-P4 12 in., Kinescope, Medium-Persistence White Phosphor. . . ..
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Max. Anode
No. 2 Volts

1,500
1,500

2,000

2,000
7,000
7,000

Heater

Heater

Heater

Heater
Heater
Heater

2.5

6.3

6.3
2.5
2.5
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Type

902
904
905
%07
908
509
9]0
913
914
1849
1850
1899

CATHODE-RAY TYPES—Continved

Tlec-
trodes

Description

2 in., Electrostatic Deflection, High-Vaeuum.... . ... .. .. ... ...,
5 in., Electrostatic-Magnetic Deflection, High-Vacaum ... ... ..
5 in., Electrostatic Deflection, High-Vacuum....... ... .. ... .. ..
5 in., Electrostatic Deflection, High-Vacuum, Short-Persistence Screen
3 in., Electrostatic Deflection, High-Vacuum, Shaort-Persistence Screen
5 in., Electrostatic Deflection, High-Vacuum, Long-Persistence Screen.
3in., Electrostatic Deflection, High-Vacuum, Long-Persistence Screen.
L in., Electrostatic Deflection, High-Vacuum, Low-Voltage.. ... .. e
9 in., Electrostatic Deflection, High-Vacuum........ ... ... ... ..
Iconoscope (for pick-up from motion picture film) ... ... ... .. ...
Iconoscope (for direct pick-up of scene). . ... .. ... ... ...
5 in., Monoscope, Electromagnetic Deflection. ........... ... . ...

RECTIFIERS—FOR CATHODE-RAY TUBES

2V3G Half-Wave, High-Vacuum. .. ... ... .. ... . oo

878
879
884
885

868
017
918
919
920
921
922
923
924
925
926
937

Half-Wave, High-Vacuum. .. . ... .. ... ... .. ... ... ...
Half-Wave, High-Vacuum. . ....... ... ... ... . ... ... .....
Gas-Triode for Cathode-Ray Sweep-Circuit Control. . ......... ...,
Gas-Triede for Cathode-Ray Sweep-Circuit Control. . .

PHOTOTUBES
Gas Phototube . . .. ..
VYacuum Phototube. .. ... .. .. .
Gas Phototube (High Sensitivity).......... ... . ... ... .......
Vacuum Phototube. .. ... ...

Twin Phototube (Gas Type)...... ... ... . ... . ... ...
Gas Phototube (Cartridge Type) ... ... ... .. ... .. ...
Yacuum Phototube (Cartridge Type) . ... ... ... ... ...
(Gas Phototube (High Sensitivity) ..

Gas Phototube (End Type, Intcrmedlate Base)

Vacuum Phototube {Octal Base). . ... ........ ... ... ... ... .....
Vacuum Phototube {Rubidium Surface. Cartridge Type)........ ...
Gas Phototube (Small type, 3-pinbase)............. ... .. ... ...

MISCELLANEOUS TYPES

6AC7/1852 Television Amplifier Pentode (Single Ended Type). ... ... ....
6AB7/1853 Television Amplifier Pentode (Single Ended Type). . ... ...... ..
VR105/30 Voliage Regulator (Glow Discharge)y.......... ... ... ... ...
VR150/30 Voltage Regulator {Glow Discharge)........................ ...

840
864
954
955

R-FPentode. . ...
Amplifier Triode (Low-Microphonic Design). ................... ..
Detector Amplifier Pentode (Acorn Type) .. e
Amplifier, Detector, Oscillator Triode (Acorn Type) ................
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2 QN NN N

Max. Annde

No. 2 Valis
600
4,600
2,000
2,000
1,500
2,000
1,500
500
7,000
1,200
1.200
1,500

Max. Peak
Inv. Vols
16,500
20,000
7,500

300
300

Max. Anode
Volis

90
500
90
500
90
90
500

Max. Plate
Dissipation
Watts

Cathode
Type
Heater
Heater
Heater
Heater
Heater
Heater
Heater
Heater
Heater
Heater
Heater
Heater

Filament
Filament
Filament
Heater
Heater

Filament
Filament
Heater
Heater

Cathode
Volts
6.3
2.5
2.5
2.5
2.5
2.5
2.5
6.3
2.5
6.3
6.3
2.5

2.5
2.5
2.5
6.3
2.5

6.3
6.3

2.0
1.1
6.3
6.3

- -

® & &

® ® ¢ ¢
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MISCELLANEQUS TYPES—Continued

Max. Plate
Elec- Dissipation Cathode Carhode
Type Description trodes Watts Type Volts
956 Super-Contro] R-F Amplifier Pentode (Acorn Type)................ 5 e Heater 6.3
957 Amplifier Detector, Oscillator (Acorn Type). ... .. ... .. ... ... ... 3 e Filament 1.25
958 A-F and R-F Amplifier, Oscillator (Acorn Tvpe). .. ... ... ... AU 3 e Filament 1.25
939 Detector Amplifier Pentode (Acorn Tvpe). .. ... ... ... . ... 5 L Filament 1.25
991 Voltage Regulator (Glow Discharge)....... ... ... ... . . ... 2 e Cee
1602 Amplifier Triode (Low-Microphonic Type). ....................... 3 15 Filament 7.5
1603 Triple-Grid Detector Amplifier (Low-Microphonic Deesign).......... 5 ... .. Heater 6.3
1608 R-I Power Amplifier, Oscillator, Class B Modulator......... ... ... 3 20 Filament 2.5
1609 Amplifier Pentode (Low-Microphonic Design)................... .. 5 L Filament 1.1
1610 Crystal-Oseillator Pentode. ... ... ... ... . .. .. .. .. . 5 6 Filament 2.5
1612 Pentagrid Amplifier (Low-Microphonic Design) .................... 7 ... .. Heater 6.3
1613 R-F Power Amplifier Pentode................................... 5 10 Heater 6.3
1614 Transmitting Beam Power Amplifier.......... ... ... ... ... ... 4 21 Heater 6.3
1619 Transmitting Beam Power Amplifier. ... ... ... ... L. 4 15 Filament 2.5
1620 Triple-Grid Deteetor Amplifier. . ................ ... . ... ..... 5 L. Cathode 0.3
1621 Power Amplifier Pentode. .. ....... ... ... ... ... ... L. 5 e Cathode 6.3
1622 Beam Power Amplifier. .. ....... ... ... ... ... o 4 Cathode 6.3
1623 R-F Power Amplifier, Oscillator, Class B T\flodu]ator. S | 25 Filament 6.3
1624 Transmitting Beam Power Amplifier....... .. e 4 25 Filament 2.5
1851 Television Amplifier Pentode.............. .. .. ... ........... 5 ... Heater 6.3
2050 Hot Cathode Gas Tetrode. . ....... ... . . ... .. . i i, o L. Heater 6.3
2051 Tlot Cathode Gas Tetrode. . ........ ... ... .. .. . ... .......... 4 L Heater 6.3

TRANSMITTING TUBE ACCESSORIES

SOCKETS, END MOUNTINGS AND WATER GASKETS (LEAD RUBBER)
JACKETS Type Description
Type Deseription PX-1178 (For 207, 848, 863, 1652, 891, 892)
PXx-1181 (For 862, 898)
UT.102-A Socket (fOr 803) PX-1281 (For 858)
UT-103 Fnd Mountings (for 833)
UT-541-A  Socket (50-watt size) MISCELLANEOQUS
UR-542-A  Soeket (7}4-watt size) (Stock No. Hose Nipples (for 207, 848, 863, 1652, 891
UT-1085-6 End Mountings (for 204-A, 849, 851, etc.) 16679) 892)
UT-1285-A Water Jacket (for 207, 848, 863, 891, 892) mﬁﬁiﬂ 8“t8ideFF] “ﬂmeﬂtcconnecmr( f(fmgg?L sg?)
. -74 enter Filament Connector (for 891, 89

UT-1289 Water Jacket (for 862-898) (Less mounting) Stock No.  Filament Transformer for Scott connection {for
UT-4289 Mounting Insulator and Clamp (for UT-1285-A) 16402 891, 892) (2 required per tube)

IMPORTANT—Tubes should be tested immediately upon receipt from the warehouse. Tubes should be operated for a period
of several days before being placed on the shelf as spares . . . TEST SPARE TUBES AT LEAST EVERY THREE MONTTS
. Technical Information Available on Request.
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OTHER RCA PRODUCTS

RCA products include a wide variety of apparatus used in
nearly all forms of radio service and in kindred fields. While it
is not possible to provide complete listings of all of the equipment
for other applications, outlines of the various types of equipment
have been given together with information as to where further

data may be obtained.

The slogan “RCA ALL THE WAY” means more than merely
a complete line of equipment in the broadcast transmitting and
receiver field. It means a complete service for radio in all of its
branches. These comprehensive facilities are exclusive with RCA.
The resulting wide experience of RCA engineers in every radio
application and the complete lines of equipment offered make it

advantageous to go to RCA for radio apparatus of any sort.

[137}
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RCA AVIATION RADIO EQUIPMENT ®

CA aviation radio equipment includes transmit-

ters and receivers for either aircraft or ground
station use, radio compass equipment and accessory
apparatus. RCA equipment is used extensively by
itinerant fliers and by airlines. This apparatus uses
latest developments and is designed specifically for
the rigid requirements of aviation service.

The AVR-8 D and E Radio Compass equipments
provide both visual and aural direction indication
and cover the bands of 200-410, 550-1500 and 2200 to
6700 KC. (Bands 200-410; 550-1500 can only be
used for radio compass). Thus pilots may use the
instrument for navigating conventional radio range
courses, for broadcast reception, for weather and re-
ception on aviation frequencies. Broadcast and radio
range stations may be used for directional bearings.
The receiver operates from a 12 volt supply and is
equipped either with a fixed or rotatable streamlined
loop housing.

Aircraft receivers include the AVR-7D. E, F and G
series covering 195 to 420, 490-1400 and 2300-6700
KC. These receivers may be obtained with crystal
control if desired. The AVR-10 is a standard re-
ceiver designed for Class I aircraft for weather or
airport traffic control information or as an auxiliary
receiver for other classes of aircraft. This covers the
band of 200-400 KC. and weighs only 8.5 lb. com-
plete.

Below—View of Receiver Case and Control Panel of AVR-7¢
Aviation Receiver.

The Model AVT-7 B is a 2 channel, 2 frequency, @
telephone transmitter designed specifically for itin- |
erant flyers. Frequencies of 3105; 3120; 6210 and ‘ 1
6240 KC. can be obtained with only two crystals. @
The AVT-12 B will supply 50 watts phone or 90 watts | @
CW on 2 channels, 4 frequencies. It is useful for
airlines or for itinerant flyers. ¢

Ground station equipment, antennas and crystal |@
control units for receivers are also available. RCA ®
Aviation Radio equipment is distributed nationally
by Air Associates, Inc. A hangar at the Camnden Air- @
port is equipped with a complete line of RCA avia- @
tion radio apparatus and pilots may inspect any of the P
available to the plane owners by more than a score of | @
RCA Aviation Distributors throughout the United P

States.
®

@
r!i:
@

units here. Installation and service facilities are

Leflt — View of
AVT-78B Com- 5
plete Transmit- | g
ter Assembly. ‘

Right — Picture
of AVR-8E Avi-
ation Radio
Compass Assem-

bly.

[138]
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RCA POLICE RADIO SYSTEMS

CA Police Radio Equipment furnishes a met-

work of rapid communications to help preserve
law and order. RCA equipment is used by more than
125 municipalities throughout the United States, in-
cluding such outstanding installations as Cleveland
and St. Paul, as well as in some seven states where
radio is employed. The State of Michigan, for ex-
ample, one of the pioneers in using radio as a police
aid, is equipped with two RCA 5 KW. transmitters
and one 1 KW. transmitter. Many of the smaller
communities have depended on RCA’s low power,
ultra high frequency apparatus for years for com-
munication with prowl cars. RCA equipment is also
utilized by the Federal police agencies and RCA gun
detector equipment is installed in a number of prisons
to prevent smuggling of weapons.

The police radio line consists of conventional fre-
quency apparatus operating in the band of 1610 to
2508 kilocycles and “Terrawave” ultra high fre-
quency equipment. Conventional frequency trans-
mitters can be supplied in the power range of 50 to
5000 watts.

house use, for car installations and for motorcycles.

Receivers are also available for station

RCA conventional police band receivers feature
rugged construction designed for hard service, ther-
mally compensated tuning condensers to prevent de-

tuning, long life dynamotors and great sensitivity.

Right — Picture of RCA
Station House
AR-5025.

Below — View of Police
Radio Receiver MI-7802

Terrawave equipment includes central station
ultra high frequency transmitters from 15 watts up to
1000 watts, car talkback transmitters and both mobile
and fixed receivers. The receiver line is designed to
minimize ignition noise and to reduce the receiver
output except during transmission. Transmitters in-
clude precision crystal control, high quality trans-

mission and excellent electrical and mechanical

design.

RCA Police Radio Equipment is sold through any
of the RCA representatives and installations are
handled through the extensive nationwide service or-
ganization. RCA motorcycle receivers are designed

specially for and sold through the Harley Davidson

and Indian Motorcycle firms.

This line of police radio equipment is steadily
growing in popularity and every year finds more and
more communities turning to RCA for apparatus to
aid their police departments in rendering more

efficient and effective service.

Receiver

[139]
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COMMERCIAL SOUND EQUIPMENT

NCLUDED in the Commercial Sound line is a full
series of public address equipment, both portable
and for fixed use, audio distribution systems for
hotels or schools, radio distribution systems for util-
izing a common antenna in apartment houses, inter-
This
apparatus has been designed by RCA engineers spe-

office communication units and accessories.

cifically for each purpose and the equipment is

reasonably priced yet high in quality.

Among the popular, low priced portable public
address systems is the PG-111, weighing only 25 Ib.
complete with loudspeaker and amplifier in a single
carrying case. Rated at 6 watts output, it is con-
venient to carry and easy to set up. The PG-114 pro-
vides a greater output, 24 watts, and weighs but 60 1b.
This unit is equipped with two speakers, the whole
unit fitting into two carrying cases. Remote mixing
for controlling stage microphones is provided. The
intermediate PG-112 has an output of 12 watts and
may be operated either from a 110 volt A.C. supply
or from a 6 volt storage battery in conjunction with a

dynamotor.

Fixed type public address equipment may be
obtained complete or in major component form. Sys-
tems from 6 watts to 200 watts output are stocked

with appropriate speakers for indoor or outdoor use.

MI1-6256 RCA Super Sound Projector
for long distance projection of quality sound.

www americanradiohistorv com
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RCA
Portable
Sound

System
PG-114

[

|
For example, the MI-6256 sound projector will handle | @

100 watts with excellent fidelity.
The RCA Multi-Wave Antenaplex System permits
a common antenna to be used in a building with any

number of outlets for receivers. It covers the range

RCA Victor

inter-commun-

icating system
that requires
no wires,

M1-6350. |

@

of 530 to 18,000 KC. The RCA School Sound Sys-

tem provides audio distribution to classrooms for‘
radio, records or voice announcements. |

Inter-office communication units, (such as a pair of
MI-6350 units) either for wire connection or for car-
rier over the power line are available. Broadcasting
stations will find these useful for talking between
transmitter and antenna tuning house or between
offices. It is only necessary to plug two RCA Victor-

Phones into the light sockets and communication is

instantaneous.

® ® © ® ® © @

Commercial Sound apparatus is sold through dis-
tributors in larger cities. A separate catalog of these

products is available.

@
@


www.americanradiohistory.com

MI-9210 Amplifier

PHOTOPHONE
EQUIPMENT

RCA’s “Magic Voice of the Screen” Photophone
equipment is installed in more than 5,000 theatres
in the U. S. A. and in numerous theatres throughout
the world.

RCA Photophone recording equipment is used by
film producers such as RKO, Columbia Pictures,
Twentieth Century Fox, Warner Brothers, Pathe,
Walt Disney, March of Time, and many others.

Photophone reproducing equipment is available
for small theatre or for private exhibition rooms as
well as for the largest auditoriums. Installations at
the Radio City Music Hall in New York, and Grau-
man’s Chinese Theatre in Hollywood, typify the
larger class. Portable projector equipment and sound
systems can also be obtained for private use or for
commercial exhibitions.

For high fidelity reproduction of sound on film,
RCA Photophone leads the way to “Sound Satisfac-
tion.”

Absolute proof of RCA’s leadership in the record-
ing and reproducing of sound on film was acclaimed
to the world when the Academy of Motion Picture
Arts and Sciences paid tribute to the world’s finest
sound by awarding RCA Photophone three of their

coveted awards.

[141]

MI1-9050 Rotary Stabilizer Soundhead with Shockproof Drive
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COMMUNICATIONS EQUIPMENT

RCA equipment for communications purposes is used by amateurs for friendly exchanges of messages, by those needing | @

@

special transmission apparatus such as expeditions, foreign governments and for use where stringent broadcast per-

formance is not required. The line of apparatus includes transmitters and receivers, among which are the following:

AR-60 COMMUNICATION RECEIVER |

The AR-60 Communication Receiver was designed pri-
marily for commercial communication service, conse-
quently cvery electrical and mechanical detail in its
construction and test has been given thorough attention
to meet every exacting requirement. The AR-60 employs
an eleven-tube superheterodyne circuit with crystal filter.
Six ranges of tuning are provided to give continuous tun-
ing from 1500 to 25,000 KC. Electrical band spread is
employed with separate dials for band set and calibration
spread. The three low frequency ranges employ one tuned
r-f stage and the three high frequency ranges have two
tuned r-f stages, to provide minimum image-frequency
response. Maximum signal-to-noise ratio has been obtained.
The h-f oscillator is supplied with regulated anode voltage
to assure steady c-w telegraph reception with severe
changes in line voltage and during “Break-in” operation.

The i-f amplifier employs three stages of amplification.
AVC can be used for both C.W. and ’phone reception. |
The audio output may be peaked at 800 cycles which |
greatly reduces background noise, etc. Headphone oper-
ation is normally used. However, good room volume may
be obtained with the use of a sensitive permanent magnet
dynamic loudspeaker. The integral power supply may
be used with either 110 or 220 volts, 40-60 cycle power
source. Provision has been made to use batteries if desired.

Connections can be made to provide “break-in” or |
“stand-by” operation. The AR-60 is available in three
cabinet styles: (1) Standard rack mounting with dust |
cover and black wrinkle finish. (2) Table mounting with |
square edge cabinet having black wrinkle finish. (3) De-
luxe table mounting with round edge cabinet having two-
tone gray finish (illustrated).

ACT-20 TRANSMITTER

The ACT-20 Transmitter employs a three stage r-f cir-
cuit of unique design that simplifies adjustment when
changing coils and crystals. The ACT-20 has a power
output rating of 16 watts for 'phone and 20 watts C.W.
throughout the operating range of 1715 to 30,000 KC.
The r-f tube complement is as follows: RCA 807 crystal-
controlled oscillator, RCA 802 buffer/doubler, RCA 807
power amplifier operating “Class C.” The audio comple-
ment comprises an RCA 6F5 speech amplifier, RCA 6F6

{1421

driver, and two RCA 6L6 modulators operating “Class B.”
The microphone input circuit is arranged for a double-
button carbon microphone such as RCA Model MI-6225-A.
The power supply is an integral part of the transmitter
and employs two RCA-82 tubes for all rectified voltage
requirements including the microphone. The entire trans- |
mitter is housed in a two-tone gray cabinet suitable for

table mounting.
(
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ACT-150 TRANSMITTER

The ACT-150 Transmitter
employs high level modulation
and is conservatively rated at
150 watts output, both c.w. and
’phone throughout its operating
range {rom 1.7 to 30.0 mega-
cycles. Band change is accom-
plished by plug-in crystals and
coils. The r-f tube lineup is as
follows: RCA 807 Crystal Oscil-
lator, RCA 802 Buffer/Doubler,
two RCA 807 Drivers, and two
RCA-808 Power Amplifiers
operating Class C. The audio
tubes are as follows: RCA 6J7
Speech Input, two RCA 6C5
Voltage Amplifiers in cascade,
two RCA 2A5 Drivers and two
RCA 808 Modulators operating
Class B. The RCA 6J7 and two
RCA 6C5 tubes are in the speech
Amplifier Unit with gain con-
trol, which is housed in a sepa-

rate cabinet that may be placed on the operating desk.
D A separate high voltage power supply employs two RCA
866 tubes as full wave rectifiers. The plate supply for the
1) exciter stages is obtained through an RCA 83. An RCA
5Z3 furnishes the bias voltage for all requirements and
) prlate voltage for the audio driver tubes. An RCA 80 in-
tegral with the speech amplifier unit furnishes plate volt-
age for this circuit. The Transmitter and Speech Amplifier
cabinets are finished with two-tone gray crackle finish and
56 handsome escutcheon plates labeling all of the front-panel
controls.

® ©0 00060000 0 0O

‘::.}

J
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» AR-67 COMMUNICATIONS
® RECEIVER

& The AR-67 is a long wave receiver designed for com-
mercial service and covering the band of from 75-1500
@ KC continuously. It is A.C. or battery operated and is
arranged for C.W. or phone reception.
& The superheterodyne circuit is employed with one r.f.
stage, two i.f stages with litz wound magnetite core trans-
formers and two audio stages with push-pull output. The
receiver is provided with a manual and automatic sensi-
tivity control and C.W. heterodyne oscillator. Two degrees
of selectivity may be obtained by means of auxiliary
windings on the i.f. transformers for speech or telegraph
reception. An output limiter is provided, variable and
coupled to the volume control.

Nine tubes are employed although the use of dual pur-
pose tubes provides the equivalent of 13. The receiver
may be operated from external batteries (headphone re-
ception) using a 6 volt A battery and a 90 volt B battery
or fronr an A.C. supply of 40-60 cycles, 110, 125, 150, 210
or 240 volts. Either cabinet or rack mounting may be sup-

O 000 0 O

-

plied. The output is for a 600 ohm line, headphones or
loudspeaker. Sensitivity is better than 5 microvolts for
50 milliwatts output.

Particular precautions have been taken to prevent dam-
age from moisture or severe climatic conditions. In fact,
in every respect, the AR-67 is a sturdy, reliable and sensi-
tive communications receiver,

AR-4291 TRANSCEIVER

This transceiver unit has been designed chiefly for
communications purposes and is a sturdy yet portable
unit weighing only fifteen pounds. It will operate in the
range of 30-65 megacycles with an output of approximately
0.7 watts. The transceiver employs two tubes, an RCA-30
and an RCA-1F5G. With these tubes and with the stand-
ard batteries, a life of thirty hours continuous use will
be obtained with one set of batteries.

The unit itself is approximately 5%” x 914" x 1314".
It contains a telescoping antenna which can be pulled out

- when the lid is_ opened. The range is covered by the use

[143]

of two. plug-in coils and mounting space is provided for
the coil not in use. A filament voltmeter is mounted on
the panel.

The unit is designed to operate on the same frequency
for transmission and reception with compensation to as-
sure that the same frequency will be employed for both
modes of operation. Calibration
curves are mounted inside of
the lid to aid in tuning. The
batteries employed consist of
three Z-30PX 45 volt B bat-
teries, two 4FH A batteries and
one 5540 C battery (Burgess).

The unit is finished in gray
wrinkle and is provided with a
carrying strap for convenient
use.

All parts are adequately pro-
tected when the unit is closed.
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FEBRUARY 1, 1940

\ BROADCAST STATION
EQUIPMENT PRICE LIST

- Apparatus prices have been arranged in the order of listing in the catalog and are
indexed to the catalog pages. In order to find any item by type number, please refer to
the catalog index and then consult this list in accordance with the page number.

Prices listed herein are net to broadcasting stations on purchases made directly from
the RCA Manufacturing Company, Inc., or through its own field offices. Prices are quoted
f.0.b. point of manufacture (Camden, N. J., for transmitting equipment and microphones;
Indianapolis, Ind., for most speech input equipment; Harrison, N. J., for transmitting
or special purpose tubes, unless a nearer district warehouse is specified). Prices are subject
to change after 30 days from the above date and the manufacturer reserves the right to
modify apparatus from the printed specification. Equipment will be shipped by the carrier
requested whenever feasible although vacuum tubes will be shipped by express only, ex-
cept under special circumstances. Prices on other equipment not listed herein may be
obtained from field representatives.

NOTES: Master Ttem numbers used to identify apparatus on invoices and packing slips
are given for each unit.

CATALOG ERRATA

Page 13—Aerodynamic Microphone Change to MI-6226D. 30 foot cable.
Page 28—Type 76-B1 Consolette Supersedes 76-B.

Page 49—57-B supersedes 57-A Switch and fuse panel.

Page 50—Type 9-A, 9-B, 9-C and 9D racks no longer carried in stock.
Page 53—Field Supply change to 79A.

Page 53—64.-B supersedes 64-AX Loudspeaker. °

Page 56—O0mit MI-4857 Lateral tone arm kit.

Page 90—Change reference 305-A Oscillograph from page 15 to 101.
Page 94—Change reference No. 9796 Transformer from page 19 to 105.
Page 94—MI1-1520 Filament Supply Unit no longer carried in stock.

ADDITIONS

Page 15—M1I-4089 Cable hook for 90-A stand.

Page 26—Type 80-AX Two Studio Control Desk with VU Meter.

Page 27—Type 80-BX Single Studio Control Desk with VU Meter.

Page 28—M1-11702 “On Air” Light Relay for 76-B1, 80-A and 78-Bl.

Page 28—MI-11703 Lxtra Speaker Relay for 76-Bl.

Page 43—Type 83-C Line Amplifier.

Page 58—Type OP-5X Remote Amplifier with vu Meter.

Page 59—Type OP-6 Remote Amplifier.

Page 99—Type 300-A Three Element Array Kit.

Page 106—Type 311-A Broadcast Frequency Monitor.

Page 106—Type 312-A RF Noise Meter.

Page 29—Type MI-63 Interconnecting Cable, Twisted Pair Shielded
(Solid Conductor).

Page 20—Type MI-64 Interconnecting Cable, Twisted Pair Shielded
(Stranded Conductor). ‘
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Type
Number
44.BX
74-B
77.-B1
77_-Cl
77.C
88-A

30-A
PB-112.B1

P3.CG-128
P3-35
P3.CG-115

90-A
90-C
91-A
AP-4234

59-A
91-B

78-B-1

78-B-1

78-C-1

78-C-1
80-AX

" 80-AX

80-B

80-BX
80-BX

76-B-1

4015

62260 /6227
4001-B
2052-B,/ 2062
M1-62

MI.59

4630
4624-A
4620

4090
4094
4058-A
4060-B
4068-A
4065-B
4059-A
4092
4089

4296-C
4647-C
4308-A

4647-D
4308-C

4296.E
4647-E
4308-A

4296-G
4647-G
4038-C

{4296 -D

11605-D
4308-A

11605-E
4308-C

{
!
{43054
{
]
{

11604-B
4308-A

11604-C
4308-C

11613
11201-A

11702

MICROPHONES

Standard Velocity Microphone®. ... ... . oo i,
Junior Velocity Microphome®......... ... il
Uni-directional Velocity Microphone* ...................
All Purpose Microphone (250 ohms)*. ... .. ... ... ...
All Purpose Mlcrophone (50 ohms)*. oo,
Pressure Microphone™. ... .. . i
High Level Talk-Back Microphone with “press to talk™ stand
Aerodynamic Microphone, 30 foot cable and stand.........
Lapel Microphone, 25° ft. cable, Hubbell plug.............
Sound Power Handset, each, 6 ft. cable...................
Microphone cable (44-BX) .. ... oo i
Microphone cable (74-B, 77-B, 77.C and 88-A) .............
. *Including 30" shielded rubber cable, less plug.

CANNON PLUG AND RECEPTACLES

Male plug te fit P3-35 Receptacle..........ooovviiiiin
Wall Receptacle (no cover).....cooveeiiiiiiiieennnn.
Female Connector for P3-CG-125....... ... ... ... ...,

STANDS
Deluxe Program Stand. ......... ..o i i
DeLuxe Boom Stand. ... .o s
Desk Stand. ...t e
Adaptor for 91-A. ... .. e
Light Program Stand........ ..o it i
Banquet Stand. ... ...
Collapsible, portable stand., . ....... . ..ottt
Desk Stand ..o cv i e
Cablehook for Q0-A. . ... i i

SPEECH INPUT EQUIPMENT
Factory Assembled Equipment
Two Studio Speech Input Equipment Rack and
Control Console and
Relay Rectifier — less tubes (Black Finish)................
One setof tubes for 78-B-1. .o v it

Same, finished in Umber Gray and
Same, finished in Umber Gray and
Same, finished in Umber Gray..........coooiiiii oot

Single Studio Speech Input Equipment Rack and

Control Console and

Relay Rectifier — less tubes (Black Finish)................
One set of tubes for 78-C-1. ..o i

Same, finished in Umber Gray and
Same, finished in Umber Cray and
Same, finished in Umber Gray................ e
Two Studio Control Desk (Black Finish). Uses vu Meter.
Including Relay Rectifier. Less tubes........... ... ..0.
One set of tubes for 80-AX. ... ... ... i

Two Studio Contrel Desk (Umber Gray Finish). Uses vu
Meter. Including Relay Rectifier. Less tubes...............
Single Studio Control Desk (Black Finish). Including Relay
Rectifier. Less tubes ... .. .o i
One set of tubes for 80-B. ... ..ot iii i

Single Studio Contro]l Desk (Blaek Finish). Uses v Meter.
Including Relay Rectifier. Less tubes............ ... ...,
Single Studio Control Desk (Umber Gray Finish). Uses vu
Meter. Including MI-4308-C Relay Rectifier. Less tubes.....
Two Studic Console Speech Input Lquipment, less tubes, inc.
Power Supply for 76-B-1 less tubes (Umber Gray).........

One set of tubes for 76-B-1. ... ... i,
Light Relay for 76-B-1, 80-A, 80-B, 78-Bl and 78C1........
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Net
Price
$65.00
15.00
50.00
60.00
60.00
27.75
28.00
11.80
14.50
23.75

1lc per ft.
8¢ per It

2.35
5.50
4.00

22,50
54.00
5.50
3.00

3.75
20.00
5.50
3.50

1,700.00
65.04

1,700.00

1,625.00
65.04

1,625.00

1,525.00
48.86

1,525.00

1,050.00
43.71

1,100.00
1,425.00

825.00
39.25
8.00

Catalog
Page
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11
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13
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14
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25

25

26
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27
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Type Master SPEECH INPUT EQUIPMENT ({continued) Net  Catalog

Number Ttem No. Price Page
11703 Speaker relay for 76.B-1. .. ... 8.00
81-A 4647-A Control Console (78-B Type) (Black).................... 325.00 29
81-B 4647-B Control Console (78-C Type) (Black).................... 300.00 29
MI1-63 Interconnecting Cable twisted pair shielded (solid conductor} 23.00 per 1000 ft.
MI1-64 Interconnecting Cable twisted pair shielded stranded conducter 33.00 per 1000 ft.
11300 Wall Mounting Jack and Equalizer Cabineb (Umber Gray).. 40.00 29
SPEECH INPUT UNITS )
41.C 4206 tThree-Channel Pre-Amplifier, less tubes (Black)........... 200.00 32
One set of tubes for 41-C...vu vt iiiii i ieanns 28.50 32
40-D 4295-A +Program Amplifier, less tubes (Black).................... 250.00 33
One set of tubes for 40-D .. oot o et eeiinnnn, 13.79 33
55-B 4214 +Bridging Amplifier, less tubes (Black).................... 225.00 34
One set of tubes for 55-B. ..o i 6.65 34
94-D 4270 +Monitoring Amplifier, less tubes (Black).................. 135.00 35
One set of tubes for 94D .. .ov oo 22.75 35
11201-A tLimiting Amplifier, including one set of tubes ] & VU meter
96-AX {11300 °Power Supply Unit, including one set of tubes i {Black) 475.00 36
11250 Maiched pair 6K7 tubes for 96-A........................ 2.70 36
One set of tubes for 96-A, less matched 6K7’s.......covv... 8.13 36
15-C 4308 T luminated Meter Panel (Black)......ooovvveeenon. ... 60.00 37
46-B 4152 tMixer and Switching Panel (Black)...................... 130.00 37
15-B 4390-A FMeter Panel (Black) . ..ovuinirintre e 40.00 39
15-D 4388 °Meter Panel . ..., .. ... . . 35.00 39
41.B 4205-E °Pre-Amplifier, incl. filament transformer, less tubes {Black) 50.00 39
One set of tubes for 41-B. ... ... it 9.50 39
40.C 4292-C tProgram Amplifier, less tubes (Black}................. ... 175.00 40
One set of tubes for 40-C..... ... . v 13.75 40
85.B 11207 Pre-Amplifier, less tubes. . ..o .ooiun oo 40.00 42
Onesetof mbes for 85-B. ... ... ... o o L, 2.50 42
85X 11208 Single Stage Isolation Amplifier ......... . ... ... ....... 50.00 43
One set of tubes for B5-X. ... 2.50 43
RT-386 11606 Filament transformmer. « oo e ve v ne e ettt o e e 6.00 4
11302 Power Supply for preamplifier........................ ... 60.00 44
4303 Power Supply for preamplifier........... ... ... ..., .. 23.50 44
84-B 11204 Program andy Line Amplifier, less tubes,.................. 125.00 45
One set of tubes for 84B. ... ... ... i 10.30 45
82-B 11205 Monitoring Amplifier, less tubes........... e RN 85.00 46
One set of tubes for 82-B.. .. ..o i 13.75 46
4313-A Compensating Network for 82.B............... .. ..., 4.00 16
11203 Filter Kit for 82-B (for preamplifier supply) .............. 15.00 46
83-C 11206-B Line and Isolation Amplifier, less tubes......... ... ....... 100.00 46
One set of tubes for 83-C. ..o iivr i s 0.65 46
36-A 4681-C Panel and Shelf (Three RCA Finishes)................... 28.00 47
11701 Plate Current Switch. «vvv it it ciiiaeeen s 2.75 47
11700 Plate Current Indicating Meter, Illuminated Streamlined case 35.00 47
36.B 4682 °Panel and Shelf (Three RCA Finishes}................... 15.00 47
11501 °Singte Jack Mat (Black) ... ......... ..ol 7.00 49
11502 °Double Jack Mat (Black) ... ... cvrviiiiiii i 7.50 49
11503 °Friple Jack Mat (Black) .............. .. ..ot 8.00 49
SPEECH INPUT ACCESSQRIES
57-B 4390 °Switch and Fuse Panel. .. ..ot i i enen 18.00 49
33.A 4645 Jack Pamel. o vttt e e e e e 42.00 49
33-B 4646 Jack Panel. .. o i e, 22.00 49
4652.2A Patch Cord 2 ft. (Gray)...... ..o, 9.00 49
4652-4 Patch Cord 4 ft.. ..o i e s 9.25 49
4652-6 Patch Cord 6 ft...ooou it i e e 9.50 49
9-AJX 4519/4537 * Cabinet Rack including 2 MI-4537-A “J” Strips.......vvvn. 95.00 50
9.AUX 4519/4524 * Cabinet Rack including 1 MI-4524-A “U” Strip............. 90.00 50
9-AJZ 4519/4656 #* Cabinet Rack including 4 brushed chrome “J” Sirips and trim 118.00 50
9-AUZ 4519/4658 * Cabinet Rack including brushed chrome “U” Strips and trim. 100.00 50
* Racks and blank panels can be furniched in Black, Transmitter
Gray or Umber Gray at same price. Specify color when ordering.
® For Umber Grayor Transmitter Gray, add $1.50. + For Umber Gray or Transmitter Gray, add $3.00.
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e aster SPEECH INPUT ACCESSORIES (Continued)
4656 Brushed Chrome “J” trim for 9-AZ Rack..................
4658 Brushed Chrome “U” trim for 9-AZ Rack..................
4524-A “U*” Strips for 9-AX Rack, (Three RCA Finishes) each......
4537-A, “17 Sirips for 9-AX Rack, (Three RCA Finishes) each.......
35-AA 4540.A +Deluxe Shelf (Black Finish) ... iviiiien i iiniinnan.-
35-B 4541 1Standard Shelf (Black Finish)......covviiiiiiieaaaa.
35.C 4542 1Standard Shelf (Black Finish) ...,
4590 Blank Panel ( 1-23/32" Width} (Three RCA Finishes).....
4598 Blank Panel ( 2-1/8" Width) (Three RCA Finishes).....
4599 Blank Panel ( 2-3/8" Width) (Three RCA Finishes).....
4589 Blank Panel ( 3-3/32" Width) (Three RCA Finishes).....
4591 Blank Panel { 3-15/32" Width) (Three RCA Finishes).....
4592 Blank Panel ( 5-7/32" Width) (Three RCA Finishes).....
4593 Blank Panel { 6.31/32" Width) (Threc RCA Finishes).....
4594 Blank Panel ( 8-23/32" Width) (Three RCA Finishes).....
4595 Blank Panel (10-15/32" Width) {Three RCA Finishes).....
4596 Black Panel (12.7/32" Width) (Three RCA Finishes).....
56-B 4167-A FVariahle Line Equalizer (Black Finish)...................
56-C 4168 Fixed Line Equalizer. ... ... .o i i,
56-D 4169 TVariable Equalizer (Black Finish).......................
56-E 4162 TLine Equalizer (Black Finish)........... ... ... .. ... ...
XT-2830 4903 Microphone Input Transformer..........................
XT.2771 4902 Mixing Transformer.......... .o iiiiiiiiiiiinnnin..,
XT-2769 4900 Line Transformer. .. ...oviieeiini i i
XT-2770 4901 Bridging Transformer. . ....ccooviiiiii i,
XT-2831 4904 Loudspeaker Transformer........ .. ccouvvuiinnininn...
4308-A Relay Hectifier, 12 volt, 1 amp. (Black)..................
4308.C Relay Rectifier, 12 volt, 1 amp (Umber Gray).............
One set of tubes for MI-4308 (Stock No. 20801)............
64-B 44008 /4410 Cabinet (Black Finish) with Speaker Unit.................
64-B 4400C /4410 Cabinet (Walnut Finish} with Speaker Unit................
64-B 4400/4410 Cabinet (Umber Gray Finish) with Speaker Unit...........
64-B 44004 /4410 Cabinet (Transmitter Gray) with Speaker unit.............
64-B 4405-A Base Cabinet (Transmitter Gray).......ooiiiinnn oot
64-B 4405 Base Cabinet (Umber Gray) ...,
64-B 4405-B Base Cabinet (Black)...... .o iiiiiiiiiiiir i,
64-B 4405-C Base Cabinet (Walnut). ...t i
4410 Speaker Unit for 64-B (Permanent Magnet} (Unmounted). ..
4466-A Speaker Unit for 64-A {110 V. Field) (Unmounted).........
4467 Speaker Unit for 64-A (56 V. Field) (Unmounted).........
4433 ¢ Grill and Diffuser for 64-A (Black finish) .............. ..
4431 Grill and Diffuser for 64-A (Umber Gray finish}...........
64-A 4437 °Base Cabinet for 64-A {Black Finish) .......... .. ... ......
79-A 4354 Field Supply Unit (110 Volt) ......ovvnn ..
UZ-4209 4460 Loudspeaker Unit (unmounted) .............. ... ... .....
UZ-4309 4461-A Loudspeaker Unit (unmounted) . .......ooi e i,
32200 Cueing Speaker (unmounted)........................... .
6204, Cueing Speaker housing {Walnut Finish)............ ... ..

TRANSCRIPTION TURNTABLE EQUIPMENT

70-C 4871 Transcription Turntable (Black & Silver) 60 eyele..........
70-C 4871-A Transcription Turntable (Umber Gray) 60 cycle...........
70-C 4872 Transcription Turntable (Black & Silver) 50 cycle........ ..
71-B-1 4852-B Vertical Tonearm Attachment for 70-A and 70-B............
71-C 4867 Vertical Tonearm Attachment for 70-C............. .. .....
4855 Booster Kit for Vertical Tonearms, Complete, ,.............
4171-25 Pad (16 db. 250 ohm) . ... oo s
4868 HardwWare oo it e et i v e e
4303 Power Supply.....oooii e
11207 85-B Pre-Amplifier, less tubes (see listing page 42).........
4898 Frequency Lqualizer Kit for 71-A and 71-B...............
72.C 4877 Recording AMachment........ .. ... i it iiineen.
4876 QOutside in lead screw for 72-C. . vivit it i iinns
4899 Extra Mounting Base for 72-C...... ... ... o iiain.l,

+For Umber Gray or Transmitter Gray Finish, add $2.50.

® For Transmitter Gray Finish, add $1.50.
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Nel
Price
$35.00

15.00

325.00
325.00
340.00
95.00
95.00
62.50
5.50
5.00
23.50

10.00
120.00
25.00
3.50
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50
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Type Master Net Catalog

Number Ttem No. TRANSCRIPTION TURNTABLE EQUIPMENT (Continued) Price  Page
4897 Driver Insert for 72-B Recorder. . ......vviiviiieinnennnn, 75 56
4861 Tone Arm Lift Mechanism for 70-B or MI-4857............. 3.75 56
4879-A Steel Recording Styli—package of 6.......oooiiiiiinniu, 1.20 56
4878-A Sapphire Recording Styli............. eraraaaes e 3.60 56
Code 803.5 Recording Disc 10" diameter .036" thick.................. .53 a6
806-5 Recording Disc 12" diameter .036" thick..........vvuuenn 67 a6
808-5 Recording Disc 16" diameter 036" thick......vovvvvvsenn- 120 56
808-6 Recording Disc 16" diameter 050" thick......oovrvuuunn.- 1.33 50
15889 Record Weight .. oovvniuiinuiiiiiiii e e aieenianans 2.80 56
4888 Cutter Float Stabilizer for 72.B..... . .. i, 14.00 57
4887 High Fidelity Recording Head............ccivieiiinnnnn 175.00 57
FIELD AMPLIFIER EQUIPMENT
OP-5 4223-C Portable Amplifier (250 ohms) ... iiiiviiiiiiiaan, 205.00 58
OP-5X 4223-G Portable Amplifier with vu meter (50 ohms)............... 325.00 58
OP-5X 4223.E Portable Amplifier with vu meter (250 chms).............. 325.00 58
’ 10651 One set of tubes for OP-5 (includes 2 meter lamps)......... 9.40 58
10801 Set of batteries for OP-5. ...t 10.83
‘ 11600 Fabric Cover for OP-5. ... o i e 10.00 h8
OP-6 11202 Portable amplifier less vu meter.......oov it 85.00
MI.11214 Battery box for OP-6 {including eable}............ ... ... 25.00
11251 vameter kit for OP-6. ... .. . i, 40,00
Set of tubes for OP-6 . ... oo 8.30
Fabric cover for OP-I(EI .................................. 8.00
4221-B Portable Amplifier (Hubbell Sockets)
62-A 4306 Power Unit T N 175.00 59
4221.C Portable Amplifier (Cannon Sockets)
62-A 306 Power Unit T P 20000 59
One set of tubes for 62-A. .. . e, 20.53 59
4221-B 62-A Amplifier only (Hubbell Sockets)................... 130.00 59
4221.C 62-A Amplifier only (Cannon Sockets).................... 155.00 59
One set of tubes for Amplifier Unit.........coeeneina.s. 16.00 59
4306 , 62-A Power Unitonly. ... il 50.00 59
One set of tubes for Power Unit...............c.ovoin... 4.53 59
4307 Battery Box for 62 A, ... 12.00 59
BROADCAST TRANSMITTERS
250-D 7131 250 Watt Transmitter. ... ..ouuiieeeurnneneerovneranns On application 66
100-H 7004 100 Watt Transmitter (Same as 250-D except tube complement) On application 66
1. 7122 1000 Watt Transmitter. .....ovvoeormnaanaanenensnnnnns On application 67
5-D 7212-A 5000 Watt Transmitter. ... o.uverrvnnenninriiinrannnas.. On application 68
10-D 7304 10,000 Watt Transmmiber. . ..o vvvuva s vveunnnnssveanneenns On application 69
5-DX 7232 5000 Watt Transmibter ... oveveee e ianreneracaaenrenns Omn application 70
ees 7467 Extra crystal, holder and thermostat assembly for 250-G,
100:G, 1-G ot e e e e e et On application 70
50-D 7351 50,000 Watt Transmitler. . ..o i in e et e v inennnennn. On application 72
250-G 7130 250 Watt Transmibter. . ..ot it i e e On application 75
100-G 7003 100 Watt Transmitter (same as 250-G except tube complement) On application 75
1.G 7123 1000 Watt Transmitter. ... .ovvneenrnntievsernneennnnnn On application 75
e 7127 Power change panel for 1-G transmitter. .........c..cuuu... On applicatign 76
ET-4315 7005 Battery Operated, 15 Watt Mobile UHF Transmitter......... On application 77
ET-4315 7006 AC Operated, 15 Wart Mobile UHF Transmitter. ........... On application 77
250-K 7242 250 Watt Transmitter. ... ... cu et er e iiiiincieernarneas On application
TRANSMITTER ACCESSORIES
eens 7113-A Line Voltage Control Unit.....c.viviiiiinniiiinninans On application 79
AZ-4293 7423 1 KW. Antenna Tuning Unit. ..o, 275.00 79
92-A 7112 Lighting Choke Coil, less condensers and transformer....... 30.00 79
105 7444 5 KW. Antenna Tuning Unit.........coooiiiiiii o, On application 80
7237 Supervisory Control Comsole............ ... .o ..., On application 81
Quartz crystals and holders........vo i On application 108
CATHODE RAY OSCILLOGRAPHS
304-A 8201 9" Cathode Ray Oscillograph, including 1 set tubes......... 440,00 89
305-A 8200 9" Special Cathode Ray Oscillograph, including 1 set tabes...  2,225.00 90
Stock 160 5" Cathode Ray Oscillograph, including 1 set tubes.......... 130.00 90
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Type
Nuxnber

TMV-178
302-A
310-A
93-A

580-A
582-A

63-B

69-B

89-B

13-D
303-A

66-A

300-A
300-B

301-A

Master
Item No.

Stock 9641
MI-7530
Stock 155
Stock 151-2
Steck 151

Stock 9819
MI-7521
7546

7524
7519
Stock 9785

MI-3526
MI.1500-A1
Stock 9796

MI-7511-A
MI-7511-B
MIJ-7511-C
MI-7511-D

MI-7512-A
MI-7512-B

MI.7512.C
MI.7512-D

7514
7515-B
7515-C
7520
4161

7531

7331-A

7502

7504
7540.-A
MI-8217
MI-8216
8208

CATHODE RAY OSCILLOGRAPHS (Continued)

3" Special Cathode Ray Oscillograph,

including 1 set tubes. ... .vo it ir it i e
" Standard Cathode Ray Oscillograph, including 1 set tubes
* Cathode Ray Oscillograph, including 1 set tubes.........
* Cathode Ray Oscillograph, including 1 set tubes.........

GENERAL PURPOSE METERS
Uutra Sensitive DU Meter. o oo ir e i i i iieee e e annns

W

Wide Radio Logarithmic Audic Meter, including 1 set tubes. .

POWER SUPPLIES

Regulated Power Unit, including 1 set tubes...............
Vibrator Power Unit, including 1 tube...............cov
Vibrator Power Supply. ...
Regulated Power Unit (less tubes) ... oviiinns,
Filter Panel .. ..o e
Regulated Power Supply (less tubes) .............cuuvet,
Filament Supply Unit {less tubes) ........ oo iveionnt.

Voltage Regulating Transformer................ccccieun, ;

AF G RF MEASURING EQUIPMENT

Beat Frequency Oscillator,
including 1 set tubes. Rack Mounting (Black Finish)...
Beat Frequency Oscillator,
including 1 set tubes. Rack Mounting (Transmitter Gray)
Beat Frequency Oscillator,
including 1 set tubes. On portable cabinet (Black).....
Beat Frequency Oscillator
including 1 set of tubes. Rack Mounting (Umber Gray). .
Cnesetof tubes. ... ... i i e
Distortion Meter,
including 1 set tubes. Rack Mounting (Black Finish) ...
Distortion Meter, including 1 set tubes. Rack mounting.
{(Transmitter GIay) ... v.vririinnnrniieretnanannannenns
Distortion Meler including 1 set tubes. Cabinet Type (Black)
Distortion Meter including 1 set of tubes. Rack Mounting
(Umber Gray) ... ittt et irannes
Cabinet for MI-7512 (Black) . ... v viirr et
Oneset of tubes. ... it i it i i
°Antenuator Panel (Black). This is similar to 89-A except
Meler Calibrated with 1 mw zero Tevel ................
°Same as 7515-B except Transmitter Gray Finish............
Cabinet for 89B (Black) ... .. oviiriiiiiii i
*Volume Indicator (less tubes) (Black Finish).............
Oneset of tubes. .. ... o
fFrequency Limit Monitor. Rack mounting (Umber Gray} in-
cluding 1 set tubes, less Crystal......................
Oneset of tubes. ... .o i e i
Frequency Limit Monitor. Cabinet mounting, including 1 set
tubes (Umber Gray Finish}...........coiiiieiii. ..
Crystal for B03A. ... oo e
*Modulation Monitor. Rack mounting. (Black) 1 set tubes...
Oneset of tubes. .. ovevir e i
Cabinet for 66-A (Black)..... ...,
* Phase Meter, including 1 set tubes (Black)................
Three Element Array Kit. ..o,
Remote Antenna, Current Indicator Panel..................
UHF Field Intensity Meter. Complete power supply, tubes
and accessories (see p. 92 reference for 302-A noise meter)
Oneset of tubes. ... o i
* Far Umber Gray or Transmitler Gray Finish, add $3.00.

? For Umber Gray Finish, add $3.00.
F For Black or Transmitter Gray, add $3.00.
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Net
Price

110.00
63.95
49.95
39.95

185.00

150.00

43.50
80.00
80.00
115.00
20.00
85.00
181.50
40.00

225,00
228.00
225.00

225.00
6.50

200.00

203.00
210.00

200.00
15.00
3.30

145.00
145.00
12.00
140.00
2.35

187.50
6.95

200.00
50.00
203.00

12.00
275.00
60.00
190.00

950.00
13.15

Caialog
Page

90
91
91
91

92
92

93
93
93
94
94
94
94
94

95
95
95
96

96
96

96
96

97
97
97
97

98

98
98

929
99

100
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Type
Number
302-A
306-A

306-A
306-A

311-A
311-A

312-A

350-A
351-A
352-A
353-A

560-A

307-A1
307-A2

Master
Item No.

7546
8210

8210-B
8210-A

MI-8211
MI-8211-A

MI-8219

7538
7543
8207
8205

7506-A1
7506-A2
Stock 9784
Stock 9786
Stock 9796
Stock 9765
9787

AF & RF MEASURING EQUIPMENT (Continued)
Wide Radio Logarithmic Audio Meter including 1 set of tubes

One set of tubes. .......... i
‘tAudio Frequency Meter. Rack mounting (Umber Gray), in-
cluding 1 set tubes....... ... i
Rack Mounting (Black) ...l
Cabinet Mounting (Umber Gray)........................
One set of tubes...... ... oo
Broadcast Frequency Monitor. Rack Mounting (Black Finish)
including 1 set of tubes........ ... ..o i
Broadcast Frequency Monitor. Rack Mounting, including 1 set
of tubes (Umber Gray or Transmitter Gray Iinish) .........
One set of tubes. . ...
RF Noise Meter, including 1 set of tubes...................

TELEVISION MEASURING EQUIPMENT

Square Wave Generator, complete with tubes...............
Video Sweep Oscillator, including tubes...................
RF and IF¥ Sweep Oscillator, including tubes and crystal.....
Sweep Rectifier (less tube) ... il
One set of tubes for 353-A. ... .. . o i il
Synchronizing Generator, including 560-A and 561-A less tubes

INDUSTRIAL MEASURING EQUIPMENT

Pressure Conversion Unit........ciiiiiveiinennnnnnnn.
Pressure Conversion Unit.......c.coiiiiievnin i,
MI-7534 Amplifier, including 1 set of tubes................
MI-7536 Synchronizer ............coiiiiiiiiiiiiiiiinns
MI-7537 Voltage Regulating Transformer..................
MI-7533-3 Vibration Pickup............. ... ...,
M1-8214 Vibration Pickup Calibrator....................

1 For Black or Transmilter Gray, add $3.00.

Net
Price
150.00

3.95

240.00
240.00
250.00

7.25

560.00

570.00
11.75
200.00

400.00
400.00
490.00
.20.00
3.00
3600.00

120.00
120.00
250.00
130.00
40.00
25.00
30.00

Catalog
Page

92

106
106
106

102
102
103
103

103

104
104
105
105
105
106
106

Listing of net prices to broadcasting stations by UC numbers. See full

UC Madel
2325A
2344
2355A
2360A
2366
2373A°
2374A
2446
2455
2478
2507
2551A
2663A
2979
2980
2981
2983
2984
2985
2986
2988
2989
2990A
2991
2992
2994
2995
2996
2997

2998

Net Price | UC Model

$26.40 | 3000
26.40 [ 3004
26.40 | 3005
26.40 | 3006
26.40 | 3008A
26.40 | 3009A
26,40 | 3011
26.40 | 3012
26.40 | 3013
26.40 | 3014
96.00 | 3016
2640 | 3017A
26.40 | 3018A
40.80 | 3020

4.80 | 3021
15.20 | 3022
4.40 | 3023
4.80 | 3025
14.40 | 3026A
15.20 | 3027
26.40 | 3029
4.40 | 3030
4.80 | 3031A
14.40 | 3032
15.20 | 3034A
40.80 | 3035
4.40 | 3037
4.80 | 3038
1440 | 3039
1520 | 3040

M Condensers

Nel Price UC Model Nel Price UC Model Net Price UC Model Net Price
$40.80 | 3042 $40.80 | 3086 $4.40 | 3120 $4.40
4.80 | 3043 96.00 | 3087 4.80 | 3121 4.80
1440 | 3045 4.40 | 3088 14,40 | 3122 14,40
15.20 | 3046 4.80 | 3089 15.20 | 3123 15.20
40.80 | 3047 14.40 | 3091 40.80 | 3124 26.40
96.00 | 3048 15.20 | 3092 96.00 | 3125 40.80
440 | 3050 40.80 | 3094 440 | 3126A 440
4.80 | 3053 440 | 3095B 4.80 | 3127A 4.80
14.40 | 3054 4.80 | 3096 14.40 | 3128 1440
15.20 { 3055A 14.40 | 3097 15.20 | 3129A 15.20
26.40 | 3056 15.20 | 3099 40.80 | 3130A 26.40
40.80 | 3061 4.40 | 3100 96.00 | 3131A 40.80
96.00 | 3062A 4.80 | 3102A 4.40 | 3132 440
4.40 | 3063 14.40 | 3103 4.80 | 3133 4.80
4.80 | 3064 15.20 | 3104 14.40 | 3192A 216.00
14.40 | 3066 26.40 | 3105 15.20 | 3198A 96.00
15.20 | 3067 40.80 | 3106 26.40 | 3202 4.40
26.40 | 3068A 96.00 | 3107 40.80 | 3204 27.00
40.80 | 3070 440 | 3108 440 | 3222A 40.80
96.00 | 3071 4.80 | 3109 4.80 | 3233 188.00
440 | 3072 14.40 | 3110 1440 | 3234 188.00
4.80 | 3073 15.20 | 3111 15.20 | 3235 188.00
14.40 | 3075 40.80 | 3112 26.40 | 3236 188.00
15.20 | 3076 96.00 | 3113A 40.80 | 3237 188.00
40.80 | 3078 440 | 3114 440 | 3238 188.00
96.00 | 3079 4.80 | 3115 4.80 | 3239 188.00
4.40 | 3080 14.40 | 3116 14.40 | 3240 188.00
4.80 | 3081 1520 | 3117 15.20 | 3241 188.00
14.40 | 3083 40.80 | 3118 26.40 | 3242 168.00
15.20 | 3084 96.00 1 3119 4080 | 3243 168.00
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UC Model
3244
3245
3246
3247
3248
3249
3250
3251
3252
3253
3254
3255
3260
3272
3278
3279
3286
3287
3288
3289
3290
3291
3292
3294
3295
3296

listing in catalog, Pages 123-126.

Net Price

$168.00

308.80
308.80
308.80
308.80
216.00
216.00
216.00
216.00
216.00
216.00
216.00
37.00
14.00
27.00
27.00
27.00
37.00
37.00
37.00
37.00
37.00
27.00
27.00
27.00
27.00
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&) POWER TUBES

AIR-COOLED TYPES

Net Price
RCA-203A $10.00
» 204A 85.00
o211 10.00
™800 10.00
7 801-A 3.45
" B02 3.50
»” 803 28.50
» 804 15.00
” 805 13.50
™ 806 22.00
807 3.50
» 808 7.75
809 2.50
” 810 13.50
? o gll 3.50
7812 3.50
" 813 28.50
” 814 17.50
7828 17.50
? 829 28.75
”  830-B 10.00
* 832 28.75
833 85.00
¥ 834 12.50
837 7.50
” 838 11.00
841 3.25
? 842 3.25
" 843 12.50
7 844 18.00
?o 845 10.00
» 849 120.00
850 37.50
” 851 350.00
” 852 16.40
» B6O 32.50
7”861 195.00
” 865 12.75

7 B9L-R* 410.00
o 892.)* 410.00

* Credit of $100.00 allowed for
return of radiator and crate in
good condilion.

WATER-COOLED TYPES

RCA-207 $300.00
” 846 300.00
858 450.00
T 862 1650.00
? Bg7 150.00
” 888 150.00
889 275.00
891 285.00
7 892 285.00
» 893 750.00
" 898 1650.00

Catalag pages 130-133

RECTIFIERS
Net Price
RCA-217-A £$20.00
» 217.C 20.00
¥ 836 11.50
? 8578 240.00
866 1.50
7 B66-A 2.50
¥ B69-A 125.00
» 87 7.50
» 872 9.00
7 872-A 11.00
? 1616 5.75

CATHODE-RAY TYPES
AND KINESCOPES

3AP1/906.P1  $13.50
3AP4/906.P4  13.75
SAP4/1805.P4 2200
5BP1/1802-P1  24.75
5BP4/1802-P4  22.00
7AP4 29.00
9AP4/1804P4  50.00
12APA/1803P4  60.00

RCA-902 7.50
" 904 52.50
» 905 45.00
» 907 48.75
» 908 18.00
" 909 49.00
" 910 21.25
” 913 4.00 -
» 914 85.00
” 1840 650.00
» 1848 525.00
» 1849 650.00
» 1850 650.00
» 1808 24.00
» 1899 95.00
CATHODE-RAY RECTIFIERS
RCA-878 $11.00
" 884 2.00
" 885 2.00
PHOTOTUBES
RCA-868 $3.70
» 017 475
¥ 018 4.50
» 919 4.75
" 920 . 525
" 521 2.00
» 992 2.00
" 923 2.60
» 924 2.00
” 925 2.00
» 926 3.00
” 997 3.70
" 928 2.00

AND SPECIAL PURPOSE TUBES

MISCELLANEQUS

Net Price
VR105/30 $1.25
VR150/30 1.25
RCA-840 6.00
7 864 1.00
” 874 1.50

" G54 AcenType  5.00
" 055 Acorn Type 3.00
. 956 Acorn Type 500
" 957 Acorn Type 3.00
i 958 Acorn Type 300
959 acorn Type  5.00

7991 80
7 1602 275
71603 4.75
” 1608 4.00
” 1609 1.60
™ 1610 2.00
” 1612 3.25
™ 1613 215
” 1614 3.50
* 1619 4.75
” 1620 2.50
” 1621 2.50
71622 2.75
" 1623 2.50
1624 4.75
” 1628 40.00
” 1851 2,10
» 2050 4.50
2051 2.50

SOCKETS, MOUNTINGS,

JACKETS
UT-102-A $2.25
UT-103 12.50
UT-541-A 1.75
UT-542-A 1.50
UT-1085, -6 4.65
UT-1285-Amt-2415) 35.00
UT-1289 310.00
UT-4289 21.50

GASKETS
PX-1178 $ .17
PX-1181 .08
PX-1281 B0

MISCELLANEOUS

MI-7422-A 2.95
MI-7432 2.30
Stock 16402] Price on
Stock 16679 request

RCA MANUFACTURING CO., Inc., Camden, N. J., U. S. A,

1270 BIXTH AVENUE
NEW YORK CITY

SANTA FE BUILDING
DALLAS. TEXAS

Forin 11763

TRANSMITTER SALES OFFICES AT:

589 E. ILLINOIS STREET
CHICAGO, ILL.

1016 ¥. SYCAMORE STREET
HOLLYWOOD, CALIF,

www americanradiohistorv com

536 CITIZENS & SOUTHERN BANK BLDG.

ATLANTA. GA.

170 NINTH STREET
SAN FRANCISCO, CALIF.

Printed In U.8.A.
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