GENERAL CATALOG

AR e — =t B



www.americanradiohistory.com

A Word of Introduction

The equipment listed in this catalog is among the most comprehensive ever offered to the
broadcast, communications and associated industries. Gates has prepared this catalog both as
an mformative book and o buying guide. Though provided to list all major items of manufacture
by Gates, this catalog also lists parts and complete equipments manufactured by other reputable
companies that have entered into distributing arrangements with Gates. Almost without ex-
ception, every item listed is carried in stock at either the main Gates factory and waerehouses

at Quincy, [llinots, or our various factory warehouse branches.

Ouwr field sales, service and engineering are international in scope. Field sales engineers travel all
areas of the United States. In addition to our main sales and engineering offices in Quincy,
Illinois, branch offices are in Washington, D. C., Atlante and Houston. The Atlonta and
Houston branches carry a generous mventory of capital equipment as well as service paris.
Sales in Canade are handled exclusively by the Canadian Marconi Company with its branches in
every major city in Canade. International sales are handled by the international department of

the Gates Radio Company, located at 13 E. 40th Street in New York City.

Established in 1922 and nearing forty years of service, Gates is the senior member in the broad-
casting fraternity of many fine manufacturing concerns. — Gates has consistently led in new
and progressive designs. — Recognizing quality as of first importance, progressive engineering
is backed by a strict manufacturing quality control in one of the world’s most modern electronics

factories.

Gates is @ member of the Harris-Intertype Corporation family, world leader in the Graphic Arts
Ffield. In addition to the two large Gates fauclories in Quincy, Hlinois, this family includes manu-
facturing plants in Brooklyn, Cleveland, Duyton, Los Angeles, Westerly, R. I., Slough, England

and West Berlin, Germany.

If your need is in radio broadcasting, television broudcasting, communications or industrial
electronics, we wholeheartedly inuvite your patronege. Everyone in the Gates organization will

do his wery best to justify the confidence placed in us.

GATES RADIO COMPANY

SUBSIDIARY OF HARRIS-INTERTYPE CORPORATION
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GATES OFFICES and FACTORIES

Gates Hampshire Street plant in Quincy, lllinois with 50,000 sq. ft. Quincy warehouse of Gates contains 30,000 sq. ft. and is the most
of manufacturing and administrative office space. strategically located building in Quincy in relation to air, rail and
truck shipping.

cLors i,
Modern Broadway plant built by Gates in 1953 is located on a 7-acre tract
and considered one of country's finest electronic manufacturing facilities.
Atlanta, Georgia stock carrying branch is Houston, Texas stock carrying branch is
located at 1133 Spring Street, N. W., located at 2700 Polk Avenue, telephone
telephone Trinity 6-0369. Capitol 8-8536.

WASHINGTON OFFICE THROUGHOUT CANADA INTERNATIONAL
Complete sales engineering, across The Canadian Marconi Company, with World-wide sales are conducted by
from FCC offices, Warner Building, main office in Montreal and branches the Gates International Division,
13th & E Streets, N. W., telephone in all principal Canadian cities. Tele- 13 East 40th Street, New York City.
Metropolitan 8-0522. phone Atlantic 9441 in Montreal. Cable address ARLAB.

GATES RADIO COMPANY, Quingy, I, U. S. A.

Telephone BAldwin 2-8202
A SUBSIDIARY OF HARRIS-INTERTYPE CORPORATION, CLEVELAND, OHIO
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GUARANTEE: The Gates guoraniee is one of the
mast liberal in the entire monufacturing industry,
a copy af which will be gladly mailed an request.
Products listed herein but not manufactured by
Gates are subject ta the maker's guarantee.

PRICES:

sales organization. A one-price policy is main-

Gatres sells through its own world-wide

tained. This is the lowest price and any discaunts,
normolly provided, have already been deducted.
Every effert is made to purchase at lowest prices
and pass these savings on to our customers. Federal
Excise Taxes, except in isolated instances, do not
apply to broadcasting and communications equip-
meni. In some states and cities, so-called Use
Taxes are imposed. Where any tax is imposed,
this is additive to the price and is explained as a

separate invoice item.

CREDIT:
our regular net 30-doy terms.

We salicit open accaunt tramsactions at
In seme instances
of urgency and where credit has not been estab-
lished, shipment will be made C. O. D.  Gates also
has an excellent time payment plan. Full infor-
motion is obtainable on request. Credit is only

extended within the United States (see export].

SHIPPING:
except as otherwise noted in the price list, In

Terms are F. O. B, Quincy, Ilinois,

some instances, to provide faster service, shipment
may be made direct from a vendor's foctory and

in this cose terms are F. O. B. vendor's foctory.

Sales Policy and "Terms

(in brief)

EXPORT:
Canadian Marconi Company, with head office in

In Canada, all sales are through the
Montreal. Credit terms in Canada are those
established by the Canadian Marconi Cempany.
Overseas expart sales are usually handled by the
International Division, 13 East 40th Street, New
York City, or Quincy, lllinois. Payment is either
by irrevocable letter of credit or any approved
and acceptable method to Gates. Terms are
F. O. B. Quincy, Mlincis. A small added charge is

made for export pockaging.

MODIFICATION: Gotes reserves the right to modify
any item in this catalog without notice where the
modification improves the product. W alteration
necessitates o price increase, Gotes will notify the
purchaser prior to shipment. Gates also reserves
the right to withdraw any item, listed herein, from

sale and without notice.

OTHER CONDITIONS:
final acceptance at cur home office in Quincy,

All orders are subject to

Mlinois. Iltems damaged in fransit shovld be called
to the ottention of the delivering corrier within
five days for placement of claim and payment
of demages.
policy.
the transpertotion company shall not hold Gates

Gates is proud of its fast delivery
Failure to deliver promptly or delays of

liable for damage of any kind, nor shall delays
in delivery relieve the purchaser of his obligotion
of performance.

Terms in any tronsaction are for the purpose of an understanding. Our
objective is Jo be & fine organization to do business with, with cardial
ond sincere people and the finest quality we con instell in our producis.
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MASSIVE POWER )
I

MODEL BC-50B 50,000 WATTS

Because of the conservative approach in design, “"massive power’ ac-
curately describes this newest of 50 kilowatt AM broadcast transmitters.
No effort has been made to make BC-50B the smallest of its kind. Con-
versely, the generous size, roomy construction permits "massive power’.
Here is ample room for husky components and the feature every trans-

mitter engineer cherishes, walk in to service.

Outstanding is the 100,000 watt capabilities of both the power amplifier
and modulator tube complement. This loaf along tube complement costs
no more and means so much. — Longer tube life is indeed a cost savings
that management will more than appreciate. Engineering will enjoy the
promise of on specifications performance way beyond the normal tube

life cycle of older designs.

In the Gates BC-50B "massive power' is a combine of 36 years of engi-
neering and manufacturing experience, — a transmitter that exemplifies

quality throughout.

(continued)
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GENERAL INFORMATION

(Model BC-50B 50,000 Watts)

Five cubicles or enclosures comprise the main transmitter unit which is 22’
wide, 78” high and 64” deep. Front and back doors are provided for each
cubicle. Walk-in-to-service even to mats on the floor and service lights, assures
ease of maintenance. Transmitter is beautifully styled in two tones of medium
gloss gray with hardware in chrome.

Alir circulation is by simple under transmitter ducting. One large, slow speed
squirrel cage blower supplies all cooling to each of the cubicles as well as the
power tubes. Two small secondary blowers provide an air stream to the base
of each rectifier tube.

There are 5 radio frequency stages and 4 audio frequency stages. Power and
modulator tubes are interchangeable. Vacuum type crystals are employed.
Main primary voltage is 460 volts, 3-phase, which has been determined most
readily available world-wide. Other primary voltages may be had where
desired. There are 22 meters that measure every needed circuit including a
filament hour meter. A separate primary contactor cabinei is supplied for
secondary location such as near the utilities entrance or blower.

Six externally mounted, oil-filled transformer units include three plate trans-
formers, filter reactor, modulation reactor and modulation transformer. These
may be mounted either indoors or outdoors. — A spare tube socket for both
PA and modulator allows almost instantaneous change by reason of inbuilt
switch-over.

Electrically the Gates BC-50B has incorporated circuits very familiar to broad-
casters, with today's modern engineering approach. RF harmonic reduction,
lower distortion through both improved circuit and fransformer design, con-
struction for low air noise, use of vacuum type crystals and an ultra complete
relay control system that permits unattended control — are just a few points
where Gates engineers gave months of design attention.

In a field where illustrious names often appear, it becomes obvious that
Gates musi supply a “‘Fifty" that, wherever possible, must be ahead
of all others. — We confidently feel that no finer 50,000 watt trans-
mitter is available today and the sincerity of purpose by going the
extra mile throughout the design could make Gates BC-50B the best
“Fifty”” available anywhere. Fully FCC approved, of course.

MASSIVE POWER
1)
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MASSIVE POWER )

BC-50B RADIO FREQUENCY SECTION

Six RF stages are headed with dual vacuum type crystals requiring no tempera-
ture oven or thermometer. Intermediate amplifiers are self-neutralized up to
the trio of 833A driver amplifiers. The reliability and proven long life of 833A
tubes is well known to all. — The final power amplifier is two 5891 tubes
operating single ended. Actual FCC rating of a single 5891 tube is 50KW.
The use of two tubes is to permit lower plate voltage and current to each tube
to develop both long tube life and even more important, trouble-free operation
throughout ultra-conservative design. The third tube, illustrated below, is the

spare which may be inserted in the circuit in 10 seconds.

Complete attention has been paid to low harmonic radiation.  An extensive
Tee and harmonic network is part of the output system. The generous use of
edgewise micalex insulated coils, even in lower power stages, signifies studiness
and reliability. [llustrated below is the large silver plated tank inductor, a
very necessary part in high output efficiency. In power stages, vacuum type

capacitors predominate.

Metering is complete to every measurable circuit.  Reaching every part in seconds
has been a major design goal. “Walk in to service' is carried to the point of
automatic service lights when the doors are opened and floor mats provided. —
Some may say that Gates engineers have gone too far in massive design. The

rebuttal is unquestioned superiority of quality.

‘*Massive Power’’ output tube complement is reached from Tank and oulput coupling system This fine view illusirates all power

the front. The third tube is a spare, ready fo inserf in are partially viewed in this rear RF stages including the trio of 833A

10 seconds. illustration of the radio frequency drivers. Note the roomy design.
section. Easy to service?

www americanradiohistorv com
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BC-50B  MODULATOR SECTION

What is quite as desirable as an abundance of modulator power? Ease
of modulation automatically results in low carrier shift, better regulation
and not strangely — a smoother sounding audio quality. Here again the
100KW capabilities of the modulator tubes provide the big performance
plus. Here is high level Class B modulation in the finest form where trans-
former design, cathode follower audio drive and a stable feedback system
develop that smoothness in quality that is the result of low distortion and

wide response.

There are 4 push-pull audio stages. All audio tube types are identical to
those found in the radio frequency section. This interchangeability adds
to utility and savings. — Metering leaves no important circuit untouched.
Fifteen decibels of feedback is employed to improve the already excellent
performance without feedback. Twin 833A audio drivers cathode couple
to the modulator grids. Elimination of the driver transformer and coupling
capacitors, because of cathode follower, reduces distortion and adds to

reliability.

Modulation transformer and reactor have been specially designed. Phase
shift at higher frequencies has been reduced fo the point that high fre-
quency distortion is low distortion too. Made for Gates by the manufacturer
that supplied the transformers for Boulder Dam, nothing has been left un-

done to give broadcasters the quality that defines “massive power.

{
Rear view audio section showing Front of modulator section. Third modulator is optional spare.
833A drivers, intermediate power Note wide, unobstructed access doors and the 11 meters in this
supply and feedback system. section alone.

Modulation and reacior transformers are oil-filled
and double impregnated, fhen mounted into gasket
sealed sieel tanks for indoor or outdoor service.
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Model BC-50B

Installation of the 50,000 watt equipment
and by no means complicated procedures.

page are suggestions and many alternates

A one-floor plan sketch is shown above.

may be made in several excellent
Drawings on this and the opposite

are very acceptable.

The transformers and reactors are

shown indoors but this space may be conserved by placing them outdoors as

these units are of the outdoor type as well.

shown at the top In thi

of next page.

A typical outdoor arrangement

is arrangement, the main cooling blower
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is often placed in a separate room,
mandatory. — Adjustable air outlets have been shown.
winter months the heat normally exhausted during summer
months may be employed for building warmth.

mately 175,000 BTU is available for this purpose.

As BC-50B is 100% air cooled, installation is straightforward

and can be speedily accomplished.

In the sketch below, BC-50B is installed in a one-floor-plus

basement arrangement.

former units are mounted below the transmitter.
this arrangement permits a smaller building area and yet

full convenience is enjoyed. — Here again, the heat dissipated

Here the blower and power trans-

though by no means

Model BC-50B
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MASSIVE POWER
W

HIGH VOLTAGE RECTIFIER. Six 857B rectifier tubes
operate in a 3-phase, full wave system, producing ap-
proximately 10.7 KV to the PA and modulator tubes. This
long life rectifier tube complement has been proven over
a period of years as the lowest cost, trouble-free rectifier
system available. The output of the filter reactor has
16, mfd. of filter for both extremely low noise and
marvelous regulation. — The rectifier cubicle is of walk-
in design from both front and rear. Condenser discharge
switches and double safety door interlocks, connected to a
most elaborate relay/circuit breaker system, insure per-

sonnel safety.

Three oil-filled main plate transformers (one for each
phase leg) are provided for reliability. These are usually
outdoor mounted but indoor mounting is also very prac-
tical. There are two additional [ower voltage power
supplies plus two bias supplies, all of the reliable time

proven tube type.

Lifeguard of ‘'massive power'' s
this most complete protective sys-
tem which interlocks to every

Contactor cabinet is usually in-
stailed near the primary entrance
and interlocks to the complete

BC-50B protective system. function of the transmitter.

Rear view of HV rectifier cubicle.

Long

tubes are in
surroundings.

12

MODEL BC-50B 50,000 WATT TRANSMITTER

PROTECTION. At any power, few transmitters are os
well protected. The main primary contractor cabinet
(illustrated below) contains the plate, start and run con-
tactors interlocked by auxiliary relays in the same cabinet,
to the ultra complete protective system, which is the right
cubicle of the transmitter enclosure and illustrated below.
This cubicle has a non-interlocked front door to reach any
protective relay or breaker. 21 status lights, located on

the front door, indicate immediately the relay circuit acti-

vated.

There are 7 major overload relays, 18 intermediate over-
load relays, 8 time delay relays, 8 auxiliary relays that
pilot larger contactors and 11 primary circuit breaker type
switches. — This very complete complement can be quickly
summarized by stating, "every circuit and every facility,

large or small, is 1009% protected.”

Here is a close-up of the electronic filament
voltage regulator. Wave form is held perfect
by use of an cutomatic motor driven variable
avto transformer.

trouble-free  vacuum
“*walk in to service'

life,

g
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MODEL BC-50B 50,000

REGULATION. Under the subject of ""High Voltage Rec-
tifier’” it was pointed out that 16, mfd. paralleled the
filter output. This provides the great asset of output

voltage stability. — Added to this is 100% automatic
regulated filament voliage to every tube in the entire
fransmitter. — A standard Gates 3-phase voltage regu-

lator consists of an electronically controlled motor driven
auto transformer, keeping filament voltage within 1, %
(approximately .05 volts variation on an 11 volt PA
filament) at all fimes.

Though any transmitter regardless of power will require
adequate primary supply from the utility company, the
Gates BC-50B massive power design adds to rather than
subtracts from regulation. Heavier filter reactors, larger
plate transformer design, plus big design throughout,
assures regulation as an outstanding BC-50B feature.

WATT TRANSMITTER

BLOWER. As BC-50B is 100% air cooled and movement
of air is important, not only as fo the amount but such
important considerations as mechanical and electrical
noise, air rush noise and distribution of forced air to the
entire transmitter as well as power tubes, the selection of
the blower is important.

By use of one large, low speed blower, located remotely
(separate room or basement], air rush noise is negligible.
Likewise, mechanical noise cannot be converted to low
frequency audio noise. Equal. distribution of air to every
section of the fransmitter virtually bathes each part in
clean fresh flowing air. Exhaust is then vented out of
the building, or in winter a portion is converted to building
heat. Engineers in dai‘i)y attendance to the Gates BC-50B
will appreciate and revel in the great amounts of air being
moved almost silently.

This rugged backfield of heavy power and modulation components spells reliability and

meticulous performance.

The blower ({inset) supplies up 1o 14,000 cu. ft.

of air per

minute. Slow speed assures negligible air rush and quiet performance.

13
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PERFORMANCE SPECIFICATIONS

POWER OUTPUT: 53,000 watts.

OUTPUT IMPEDANCE: 40-250 ohms, zero reoctonce*.

FREQUENCY RANGE: 540-1600 Kc (as ordered).

RF STABILITY: =10 cycles.

CRYSTAL: Sealed vacuum type, no heater or oven required.

AUDIO DISTORTION: At 959% moddslation, less than 3%, 50-75,000
: ~cycles.

FREQUENCY RESPONSE: —+1 db.30:10,000 cycles.

MODULATION: High Level, Class B.

MODULATION CAPABILITY: 100%.

AUDIO INPUT: 600/150 ohms at +10 dbm =2 db for 100%

modulation.

CARRIER SHIFT: less than 5% at 100% modulation.

CARRIER HUM AND NOISE: 60 db or better below 1009% madulation.

RF HARMONIC POWER: 70 db or more below fundamental.

POWER LINE REQUIREMENTS: 460 volts *=5%, 3 phase, 60 cycles*~.

POWER INPUT: 90.8 KW.
Average modulation: 98 KW,
100 % 133 Kw.

Power factor (at 1009, modulation):

Unmodvlated:

modulation:
90%.

RECYCLING: Transmitter may be set for either 1 or 3 automatic resets

of carrier before final disconnect.

* For standard transmission line as ordered.
** 50 cycles also available.

METERING
Individual Meters:
| USSR Supply bus volts
2 R Regulated bus volis
B Left modulator plate

Right modulator plate

RF line current

4

5

6 ......... PA plate current total
7 . Left PA cathode
8

9

0

Right PA cathode

. PA filament vollage (3 legs)

_ Modulator filament voltage (3 legs)

L PP . First audio cathode (left)

12 . First audio cathode [right)

13 ... oo eiiiiiiii ... Second audio cathode (left)

V4 ~ Second audio cathode {right)

LI Third audio cathode ({left}

Y6 Third audio cathode (right]
Multimeter No. 1: By swiich selector, oscillator plate, first IPA cathode,

second IPA cathode, third IPA cathode No. 1, third
IPA cathode No. 2, and third IPA cathode No. 3.

Mulitimeter No. 2: By switch selector, first IPA grid, second IPA grid

and third IPA grid.
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BC-50B COMPLETE SPECIFICATIONS

TUBE COMPLEMENT

RADIO FREQUENCY SECTION: 12BY7A oscillator.
12BY7A buffer.
6146 first 1PA.
813 second [PA.
(3) 833A third IPA.

(2) 5891 power amplifiers.

AUDIO FREQUENCY SECTION: (2} 6146 first audio.
[2) 813 secand audio.
(2] 833A third audio.

(2) 5891 modulators.

RECTIFIER SECTION: (6) 857B
(4) 8008

[2) 866A low voltage rectifiers.

high voltage rectifiers.
intermediate rectifiers.

[2) 866A bias rectifiers {for power amplifier).
(2 8008 audia bias rectifiers.

MECHANICAL SPECIFICATIONS

MAIN TRANSMITTER SECTION:

Total width, 22°6”.  Toial depth, 5'4”.  Total height, 6'6".

SUB UNITS:

Plate transformers (3): 27" dia., 56” high. Wt each 1250 Ibs.

Filter reactor: 21" dia., 44" high. Wt 600 lbs.
Modulation transformer: 33" wide, 42" deep, 58" high.
Wt. 4300 Ibs.

Modulation reactor: 40" dia., 56" high. Wt. 4300 lbs.

34Y,"” wide, 47Y," deep, 78" high.
Wt. 600 lbs.

Contactor cabinet:

SUPERVISORY CONSOLE AND DESK: 50" wide, 30" deep, 36% " high.

BLOWER: 65" high, 55" wide, 56 3/8” long.
BLOWER CAPACITY: Adjustable 10,000 to 14,000 cu. ft. minute.

WEIGHTS (vnpacked):

Transmitter including contactor cabinet ... . . 10,580 ibs.
External transformers . 12,950 lbs.
Blower ... . . ... ... 1,005 |bs.
Control desk (optional) 390 lbs.
Miscellaneous equipment ... ... ... ... 535 lbs.
Total estimate net weight . . 25,460 ibs.
WEIGHTS AND CUBAGE (packed):

Domestic  Export Cubage

Transmitter including contactor cabinet 14,000 16,500 1116.3
External transformers . ... ... . 13,220 14,200 220.1
Blower ... ... . .. 1,600 1,400 176.4
Supervisory control console ... ... .. 495 595 40.2
Miscellaneoys equipment ............. ... 720 1,000 71.5
Total 30,035 33,695 1624.5

NOTE:  Weights and cuboge are estimates and will vary in accord-
ance with variations of lumber and packing methods. For
domestic van shipment, where packing nat required, use un-

packed weight.
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BC-50B COMPLETE SPECIFICATIONS

ORDERING DATA

{equipment supplied)

1 Transmitter section including:: (a) left end cubicle, (b) left intermediate cubicle,
(c) center cubicle, (d) right intermediate cubicle, (e) right end cubicle.

1 Contactor primary distribution cabinet.
1 Blower and filter equipment.

1 Modulation transformer (oil-filled).

1 Modulation reactor (oil-filled).

3 Plate transformers (oil-filled).

1 Filter reactor {oil-filled).

1 Complete 100% set of tubes.
Vacuum crystals.

Auto transformers for reduction from 460 to 230, for 3-phase intermediate supplies.

N W N

Instruction Books.

BC-50B Complete 50KW Transmitter as listed above ... ... Cat. M-4946

NOTE: BC-50B is supplied as a complete transmitter and no effort has been made to break down
the transmitter herein as to individual components which would only be confusing.

OPTIONAL ACCESSORIES

{ordered where required)

Supervisory control console {next page) ... M-5120
100% spare tube set . TK-263
FCC required tube set .. e e TK-264
Spare blower unit M-5519
Modification kit for 50 cycle operation ... . M-5520
Single tower antenna coupler to specifications of customer as fo

frequency, tower height and line impedance ... .. Custom
Phasing equipment, any directional design ... Custom
Proof of performance equipment ... . SA-131
Water cooled dummy antenna ... M-5497
Spare parts kit to customer needs ... ... Custom
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SUPERVISORY
CONTROL
CONSOLE

Though designed basically for the BC-
50B and BC-100B, 50KW and 100KW
transmitters, this very complete console
and desk is adaptable to any make or power of trans-
mitter. Four mixing channels adjust level fo 4 incoming
circuits. These may be lines, microphone, turntable, net-
work or as desired. Master and monitor gains are at
finger tips. Meters include VU, extension modulation
percentage* and extension limiter**.  Status lights, 21

-

. _ ) ] quency response within %, db 30-15,000 cycles and noise
in all, duplicate those on the transmitter. Duplicate push- is 70 db below 10 dbm output or better. — Though

buttons for all transmitter functions are also incorporated. not mandatory for transmitter performance, the M-5120

Supervisory Control Console will add appreciated utility

Serviceability is complete to tilt back of console to reach . . )
Y P and convenience. Size and weight are listed on the pre-

every part and connection. Desk is a deluxe steel office

. . : ceding page.
desk with typewriter well and triple drawer space. Fre- * for Gates MO-2639 modulation monitor.
** far Gates SA-39B limiting amplifier.
Complete Supervisory Console with Desk ... ... .. ... Cat. M-5120
-’ REMOTE REMOTE 7]
| ey Wit mitem  UMETER
LINE-1 O §kg /g/{ —/_ ] Q
TRaNs. % FapER-1 A £5 CATES $asba LrelTING AMPLIFIER
CR AS REQUIRED IN INSTALLATION (L '
oY1 MON BRIDGE
A A= |
LINE-2 o—i =
3 1
S/ 'TgANSHITT[P
/g INPUT
EMG. ] MaSTER
sTUDI0 O 3”
FUNCTIOMAL DJAGRAM

e

M5120 CONSOLE

AURAL
EXTERNAL MONITORING EQUIPMENT

LINE-I ] MON. AS REQUIRED IN INSTALLATION
GAIN
_______ -1
LINE-2 o | r = L
B | MON. I MON. | i | MON.
SELECTOR 7%
ENG.STUDIO O ELEC 3 AMPLIFIERJ W | SPLAKER
— . e !
SPARE o _— —
|
MON.RECTIFIER O ‘ J oloe ole olo o lo
g @ r—@ o o o o o o o ©
B TRANSMITTER IN O ; ‘
b ! 1 1 TRANSMITTER CONTROL SWITGHES |
S ) = !
ALL TRA&NS.

STATUS LIGHTS
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BC-100B 100,000 WATT BROADCAST TRANSMITTER

As the BC-50B, 50KW model, described on the several pre-
ceding pages, has so many 100KW features, it is only natural
that this companion 100,000 watt model offers many out-
standing and exclusive features. — High level modulation,
100% air cooling, a total of only eight tube types with the
commanding feature of “massive power” defining big husky

design, highlights this newest transmitting plant.

On the following pages, the reader is asked to refer to the
BC-50B transmitter on the preceding pages. Maijor variance
is in the high power stages, larger power supply and mod-
ulator components and slightly larger physical size. General
appearance and construction has been standardized in the
two models to effect manufacturing economy and less cost
to our customers. — Complete specifications, simplified wiring
diagram and floor plans for the 100,000 watt model are on

the succeeding pages.

MASSIVE POWER )

=

e
~

~
i '
=

C
=4

A
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Realizing this transmitter may be used in all parts of the
world and under often severe climatic conditions, generous
safety factors are inbuilt.  Critical component values have
also been avoided to assure easy maintenance cnywhe.re.
BC-100B is 100% forced air cooled. Costly water cooling
systems have been entirely eliminated. There are only 8
tube types and a total of 39 tubes, of which 22 are 2-
elemeni rectifiers. — An interesting feature is the 5891
tubes employed as power amplifiers and modulators can-
noi be harmed by simultaneous removal of both plate and
filament voltage. This important feature is emphasized
as many large power tubes in this category require con-

tinued forced air, after removal of voltages, to protect the

end seals.

The BC-100B transmitter is completely automatic with
proper sequencing of starting operations and full electrical
and personnel protection. An electronic motor-driven
auto transformer voltage regulator provides proper voltage

to all filament and low power stages under wide varia-

tions of line voltage.

BC-100B is a totally wired and finished transmitter,
The purchaser is not asked to construct the transmitter on
arrival and need only busy himself with inter-connections
of the normal conduit type. Mechanical construction is
solid and rugged. Enclosures are built around welded

channel frameworks. Aluminum divider panels supply

excellent electrical shielding.
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MODEL BC-100B TRANSMITTER

{100,000 watts AM)

Power transformer section, consisting of modulation trans-
former, reactor, two filter reactors and six plate trans-
formers are all oil-filled and in well built, leakproof steel
tanks.

They may be indoor or outdoor mounted, as the

customer prefers or requires.

Mechanically, BC-100B is constructed in seven cubicles
having a total width of 29’ 10”, depth of 5" 4” and height
of 78" exclusive of door swing. Two independent cubicles
house the contactors for the individual high voltage sup-

plies. These seven cubicles or sections are as follows:

Cubicles 1 and 2:

Separate six tube, 3-phase, full

High Voltage Supplies

wave, high voltage
supplies are provided for the radio frequency power am-
plifiers and the modulators. Each power supply is in
The RF

power supply delivers 12.5 kilovolts and the modulator

its own cubicle and utilizes 857B rectifier tubes.
supply 15 kilovolts. The circuit is designed for quadrature
operation providing a high safety factor. Two small
blowers supply spot air cooling to the base of each 8578

rectifier tube.

Cubicle 3:

All of the audio system is in this section.

Modulator

First three
stages are vertically mounted in the shielded back section.
Modulator tubes are accessible by opening the front doors.
A third spare tube socket is provided to keep the spare in

readiness for nearly instantaneous cut in.
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MODEL BC-100B TRANSMITTER
(100,000 Watts)

Cubicle 4:

In this cubicle ore located the Crystal Oscillator Unit,

RF Exciter

Buffer, Amplifier, Intermediate Amplifier ond PA Driver.
The RF bias rectifier, using 866A tubes, is mounted in this
unit olong with the 3KV plate supply, the modulator bias
supply and the low rectifier. A duplicate crystal is mount-
ed with the switching contrelled fram the front of the
Tuning facilities for the RF stages are on the front

panel.

of this panel.

Cubicle 5:
Here are the 5891 power tubes, each producing 50KW

RF Power Amplifier

power to make up the T00KW output. A third spare
socket is provided so the spare 5891 is quickly accessible.
Control switches, filament selector and other metering

switches are provided on the frant doors.

Cubicle 6: Power Amplifier Tank /Qutput

Confained herein is the PA tank circuit comsisting of a
pi network using a Gates special built, silver plated coil
tuned by motor-driven variable vacuum capacitors.  The
pi works into a T network, the two being shielded from
each other to minimize harmonic transfer. In addition, a
second harmonic section is made a part of the T to give
added refection to this specific frequency. This cubicle is
pressurized by the main blower, as ore the others making
up the transmitter proper, to assure cool operation with a

minimum of dust cellections.

Cubicle 7:

Every part of the transmitter is guarded with this elaborate

Protection

and ingenious protective system. Circuit breakers, relays
and status lights warch and indicate every circuit and
automatically remove voltage for ony abnormal reason.
Recycling plus electronic filament/low veoltage regulater

are in this cubicle.

CRYSTAL
QSGILLATOR 157 1P ZHD 1 P2 IRD P4 5O KW P4 "22:";":;}
@ ‘ . Pi. AND
—o 1A | 1-8148 2-813 2-WL5736 4 2RLsest 2MD HARM — 50 TO 230 OHN
:}-g SCCYION TRAKSMISSION LINE
] Lo = :
FACO.
NONITOR
Lv|RECT. IHTRECT [EIT H.V.REGT_ 125KV
2-9654 48008 2-366a MODULATIOR 8378 IPLATE
TI0V. 158Ky =-350v AEAGTOR TRANSFORME RS/
GONTASTOR
MO0 BlAS CABINET
2-5008 MODULATION
-600% TRANSFORMER]
L PLATE
" 413 CIRGUIT
BREAKER
13T j2ud X0 [Aud) LRO.| aupI0 Moo 1LY REGT IS O KV
130/600
sip ppu O 276148 2-81) 2-WL5736 2-wLsas 6-3578
=== - T
= 1D aLL TUBE
P TIONA| PLAVISQRY
ks goMLm’cEL ncsko 1 reangats
| _l_ = T~ — - =7 =
! FIL voLTaGE 3-DISTRIB. Low pow LR ‘ PLAME CONTACTOR 3 eLATE
= — RIGULATOR FRANSF AR CRCUIT AR GIROUIT L ¢ agINET [~ TRANSFOANE)
| BRLAKER BRL&XIRA
450V }2 FOWER
10 HP
18,000 M
BLOWER
900 RPM
BLOCK DraGRaM BCIOOR
G-CT7786)
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ELECTRICAL DESCRIPTION

{BC-100B 100,000 Watts)

Basic circuits of the transmitter are shown in the simplified wiring diagram.
The purpose of this drawing is to demonstrate the features of the Gates BC-100B

fransmitter; various power circuits and contfrols are shown only fo the extent

as fo make clear the operation.

RF Channel

The Gates BC-100B transmitter uses a crystal controlled
oscillator unit housed in o separate shielded compart-
ment and a pair of 12BY7A tubes are in a stable, electron
coupled oscillator and buffer circuit. Two individual
vacuum crystals are provided, with either selective from
the front panel. Frequency trimmers for individual ad-
justment of crystal frequency are on the front panel. Out-
put of the oscillator unit is tuned and capacity coupled
to the first IPA.

In the first intermediate power amplifier is found a 6146
tube operating at conservative plate and screen voltages.
Where applicable to the station's particular antenna sys-
tem, a special lightning arc profection circuif is incorp-
orated in the screen circuit of this stage. This feature
gives a momentary interruption of carrier output during
lightning discharges rather than noticeable interruption
by overload relays. At the same time audio input is
aftenuated so the modulator is not overloaded.

For the second IPA, two 813 tubes with 1500 volts plate
supply are employed. Tuning is accomplished by a suit-
able combination of fixed and variable capacitances.
The output is inductively coupled to the Power Amplifier
Driver.

The PA driver consists of two type 5736 tubes operating
in parallel. These tubes are excellent for this service and
are the same tube type as used for modulator drivers.
Characteristics of the 5736 tubes are so uniform that no
unbalanced conditions will be encountered. This stage
is coil neutralized with the same stable circuit as used
in the Power Amplifier.

Two 5891 tubes are parallel operated in the radio fre-
quency power amplifier. These are identical to those
employed as modulators. The spare socket is conspicu-
ous as a service plus for quick tube change if ever neces-
sary. The tank, Tee and harmonic networks have been
earlier discussed.

21

Audio Channel

Audio input is 600 ohms and the required input level
is approximately +10 dbm for 100 kilowatts output
modulated 100%. An input pad is incorporated in the
transmitter, normally with 6 db attenuation, and is auto-
matically placed in use when the transmitter is operated
on low power with half voltage on the power amplifier.

The input stage consists of a pair of 6146 tubes in push-
pull. This stage is resistance coupled fo a pair of 813
tubes operating as voltage amplifiers. The third stage,
that of the cathode coupled driver, uses a pair of 5736
tubes operating with a supply voltage of 3000 volts. Tha
cathode impedance provides direct coupling fo the mod-
ulator grids. A bias supply furnishes the required bias
to the modulators, and as the cathode follower filaments
are operated at this bias voltage, additional voltage
from the bias supply provides the required bias for the
driver tubes.

Again the twin 5891 tubes supplies an abundance of
audio to power, to easily modulate the TO0OKW carrier
at low distortion and wide response. A superbly designed
modulation transformer/reactor combination along with
12 db of feedback, produces that rich and smooth quality
that is characteristic of finely made transmitting equip-
ment.

Control Circuits

The design of the control system is in keeping with the
highest present day standards. Protection of valuable
equipment, reliability and safety of personnel were con-
stantly kept in mind in the design. All cubicle doors are
interlocked, and in addition are provided with automatic,
mechanical grounding switches for safety.

Desirable features such as three notch lockout, fail safe
control system and simple power reduction are all in-
cluded. A generous number of status lights mounted on
the control unit door provides instant indication of failures
and serve as a guide to their location.
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MASSIVE POWER
=}

A reliable air pressure switch pro-
tects the large tubes in the unlikely
event of blower failure or air duct
blockage. No harm will be done if
due to power failure, air is simultaneously removed along
with plate and filament voltages.

On normal shutdown
o blower fimer keeps normal air volume flowing for five
minutes after filaments are turned off.

Switches to operate contactors are located near the Power
Amplifier, Modulator and Rectifier tubes for quickly turn-
ing off a filament to permit easy tube switching.

Either automatic recycling or one shot overload may be
selected from the front panel of the control unit. The
automatic recycling circuit is returned to the control cir-
cuit in such a way that opening a door disables the re-
cycling.

Cooling System

In air cooling, the blower becomes a very important
equipment item. The finest blower money can buy is
provided, delivering 16,000 cu. ft. of air at 2, inches
static pressure. The 950 RPM slow speed insures low
air rush noise. Blower is operated by a 10 HP motor
V belt driven with adjustable sheave to compensate for
varied altitudes.

BC-100B 100,000 WATTS

Supervisory Control Console

The M-5120 console and desk is fully described on Page
16 and is an ideal optional accessory for the BC-100B
transmitter.

Floor Plans

Several suggested floor plans are shown on these pages,
giving the installer the choice of a one-floor or a floor/
basement arrangement. These plans are typical and
may be altered to suit individual needs. Another layout
is the outdoor platform for the "massive power” oil-
filled components. In most cases, the use of outdoor
mounting will be found desirable as a space saver and
in taking advantage of the “massive power'' showman-
ship by visability of these impressive components.

Gates Cooperation

In many instances, the purchaser of the BC-100B trans-
mitter will concurrently construct a building. Gates will
gladly cooperate in suggested building design or in ap-
proving building modifications in line with proper air
flow, building heating, ventilation and electrical wiring.
— This service is automatic where requested and, of
course, without added charge.

AN
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ELECTRICAL SPECIFICATIONS
(BC-100B 100,000 Watis)

TYPE OF EMISSION: A-3.
POWER OUTPUT: 103 KW.

FREQUENCY: 540 to 1600 Kc.

FREQUENCY STABILITY: =10 cycles. MECHANICAL SPECIFICATIONS

TYPE OF MODULATION: High Llevel, Class B. DIMENSION OF TRANSMITTER: 29 10" wide, 5° 4" deep, 6' 6" high.

RF OUTPUT IMPEDANCE: Unbalanced, 50-250 ohms. LARGEST CABINET SIZE FOR BUILDING ENTRANCE REQUIREMENTS:
66" wide, 64" deep, 78" high.
AUDIO INPUT IMPEDANCE: 600 ohms, balanced.
SPACE REQUIRED FOR MODULATION TRANSFORMER, REACTORS AND

AUDIO FREQUENCY INPUT LEVEL (100% Modulation): POWER TRANSFORMERS: 192 square feel.
+12 dbm, =2 db.
BLOWER: 65Y," wide, 55V, " deep, 64 1/8" high.
AUDIO FREQUENCY RESPONSE:
=42 db, 30-10,000 cycles at 909% Modulation. NET WEIGHT, Approximate: 36,000 pounds.

*1.5 db, 50-7500 cycles at 90% Modulation. GROSS WEIGHT: [Approximate] 38,000 pounds.

AUDIO FREQUENCY DISTORTION: ) ]
49, RMS or less, 50-7500 cycles of 90 % Modulation. CUBAGE: [Approximate} 2,300 Cubic Feet.

NOISE LEVEL (RMS): 60 db below 100% Modulatian.

TUBE COOLING SYSTEM: Farced Air Cooling. TUBE COMPLEMENT

CARRIER SHIFT: 5% or less at 100% Madulation. RF Channel
POWER FACTOR: 907%. Oscillator Unit ... 2 — 12BY7A
POWER LINE REQUIREMENTS: 460 Volts, 3 phase, 60 cycle. Buffer Amplifier 1 — 6146
50 cycle or ather frequencies or voliages on special arder. Intermediate Amplifier - 2 — 813
RF Driver ... ... 2 -— 5736
POWER LINE REGULATION: =+27%. 3 KV Rechifier . oo 4 — 8008
POWER LINE REGULATION, No Load to Full Lead: =+5%. Bias Rectifier : -~ 2 — Bb6OA
_ Low Voltage Rectifier ................... .2 — B66A
POWER CONSUMPTION: i . Power Amplifier ... .. e 2 — WL5891
Carrier {No Modulation): 158 KW at 90% PF. Power Amplifier HV Rechfler 6 . 857B
Average Program (30 % Modulation): 176 KW at 90% PF,
100°% Modulation: 262 KW ot 90% PF. [continued next page)
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TUBE COMPLEMENT {continued)

BC-100B TRANSMITTER
{Concluding Page)

Audio Channel

Input Amplifier ... 2 — 6146 Modulator . e o 2 — WL5891
Intermediate Amplifier ... ... .2 — 813 Bias Rectifier ... ... L 2 — 8008
Driver ... . . . .. 2 — 5736 Modulator HV Rectifier . .. .. ... 6 — B857B

[ ]

ORDERING INFORMATION

(Equipment Supplied)

1 — Complete transmitter section.*
2 — Contactor/primary distribution cabinets.
1 — Blower and filter equipment.
1 — Modulation transformer [(oil-filled).
1 — Modulation reactor (oil-filled).
6 — Plate transformers (oil-filled).
2 — Filter reactors {oil-filled).
1 — Complete 1009% set of tubes.
2 — Crystals to your frequency.
3 — Auto transformers for operating intermediate supplies at 230 volts.
2 — Instruction manuals.
* State frequency and output impedance when ordering.
[ ]
OPTIONAL ACCESSORIES
Supervisory control console and desk . ... . . . .Cat. M-5120
100% spare tube set . . . : ... Cat. TK-297
FCC required spare tube set ... ... L . Cat. TK-298
Spare blower with motor, complete . ... = . . Cat. M-5590
Spare blower motor only ... e oo . Cat. M-5591
Modification kit for 60 cycles . ... - Cat. M-5592
Single tower antenna coupler * ... . oo ... ... Custom
Directional phasing equipment ... ... ... Custom
Proof of performance equipment - Cat. SA-131

Spare parts kit to customer needs Negotiation

* State frequency, fower height and all available antenna data, when ordering.

Model BC-100B 100,000 watt transmitter ... ... . . . ... .. Cat. M-5556
g
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] i
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MODEL BC-20B BROADCAST TRANSMITTER

(20,000 Waitts)

i
|
|
|
|

E
:
i

This 20 KW AM broadcast transmifter is in world-wide service and provides
wide range broadcast performance in the standard broadcast band of
540-1600 Kc.  The Gates BC-20B transmitter has been particularly popular
overseds and fills the definite area where 10 KW is not quite big enough
and 50 KW is too much.

Heavy commercial construction is combined with walk in to service and
modern up to date circuitry.  Dual full wave, 3 phase, high voltage power
supplies. One for the RF power amplifiers and the second for the modu-
lators exemplifies the conservative approach to BC-20B design. — Tube
complement utilizes thoriated single phase filament design in all power
stages and tube cost is lower by a generous margin than any other frans-

mitter in this power area.

The several following pages supply a detailed description of this time

proven Gates quality transmitting plant.

25
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TES

BC-20B 20,000 WATT BROADCAST TRANSMITTER

CONSTRUCTION:
the 20KW radio frequency, audio frequency, protective

Five cubicles join together to house

and power supply units. The only external components
are the two main power transformers, modulation trans-
former and reactor. These units are oil-filled and may
be installed either in the building or on a protected plat-
form outside the building. The transmitter is dead front,
and all front doors may be opened without disrupting
the carrier. No inter-cubicle cabling is required when in-
stalling.  Each of the five cubicles is completely assembled
and wired. These cubicles bolt together speedily. At
the base of each cubicle are barrier terminal boards; and
wiring of all cubicles together for an operating transmitter
is accomplished by means of short jumpers between these
terminal boards. Floor space, exclusive of external units
mentioned above, is 210" wide, 78" high and 49" deep.
Door swing of 40” should ke allowed for both front and
back doors.  Finish is in hand rubbed medium gray with
trimmings in chrome, brushed aluminum and anodized

black.

RADIO FREQUENCY SECTION:

are five radio frequency stages. All but the final ampli-

Including’ oscillator, there

potential reliability.

Open and cdosed views of the husky power amplifier tube com-
plement. The engineer will note the large variable vacuum tank
capacitors are located in the main alr chamber, cooling the four
3X2500F3 tubes. Though unnecessary, this fealure adds to

fiers are self-neutralized. Dual crystals with closely held
temperature controlled ovens excite a 6Vé oscillator with
IPA stages are
Four 3X2500F3

very low voltage applied for stability.
807, 6146 and dual 4-250A drivers.
triodes comprise the pushpull power amplifier. Output
coupling provides an impedance match from 40-270chms

as ordered.

MODULATOR SECTION: Gates engineers have built a truly
fine audio system into BC-20B. Four audio stages are all
pushpull. A special design transformer coupling system
between the audio drivers and four 3X3000F1 modulators
results in remarkably low distortion and wide response.
Overall feedback is an adjunct to the excellent capabilities
of the audio system without feedback. — Modulation
transformer and reactor are heavy duty, oil-filled units

for either indoor or outdoor service.

METERING: No multi-metering is employed, and a full
meter complement is supplied to measure all necessary
circuits both for tune-up and general operation. Individual
plate current meters are provided for each of the power

amplifier and modulator tubes.
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MODEL BC-20B

RELAYS AND PROTECTION: Gates engineers have pro-
vided protection to the point that no power consuming
circuit of importance has been overlooked. Primary
thermal breakers are inserted in all main primary lines.
Individual supervisory overload relays are incorporated
for, not only the transmitter main overload, but also for
separate protection; execiter failure, air failure, RF driver,
power amplifier, audio driver and modulators. Included
are secondary relays for door interlock and air cooling
interlock. Automatic condenser discharge relay switch
immediately discharges the main filter capacitors when

the door interlocks are disengaged.

RECYCLING: Avutomatic recycling relay controls auto-
matically where the carrier is disrupted, and attempts to
reset the carrier four times before remaining off. Many
times carrier interruption is caused by static discharges
across the transmission line or tower base and this re-

cycling feature is indispensable.

POWER SUPPLIES:
plate and bias voltage to the BC-20 transmitter.

Five major power supplies deliver

Featured

are the two complete high voltage supplies. One is used
for the radio frequency power amplifier and the other for
the modulators. The resulting almost perfect regulation
is quickly recognized by the engineer. Llikewise, in case
of failure of one power supply, the remaining one can be
bused in, operating the transmitter on reduced power
until repairs are made. Each of these power supplies is
full wave, three phase, six tube supplies. Other individual
supplies provide modulator bias voltage, power amplifier
bias voltage and intermediate voltage for driver stages.
All power supplies are generously protected by circuit

breakers, overload relays, etc.

PERFORMANCE:

in every climate of the world, every engineering attention

Recognizing this transmitter will be used
was given to reliability under unusual conditions. Extra
blower capacity in case of extreme heat is an example.
BC-20B will produce a carrier with punch and on this
carrier will be a rich transmission quality, the result of
low distortion, wide response, low noise and excellent

stability.

27
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BC-20B SPECIFICATIONS

ELECTRICAL

FREQUENCY RANGE: 540-1600 Kc as ordered.

RF OUTPUT IMPEDANCE: 40-270 ohms as ordered.
RATED POWER OUTPUT: 20,000 watts.

CAPABLE POWER OUTPUT: 21,250 watts,

POWER REDUCTION: Low power tune-up swifch standard

equipment.

POWER INPUT: 230 volt, 3 phase, 50 or 60 cycles
(specify power line frequency when
ordering). Other input voltages avail-
able on special order.

INPUT WATTS: No modulation, 37 KW.

Average modulation, 43 KW.
100% modulation (sine wave}, 55 KW.

AUDIO RESPONSE: =1V, db, 50-10,000 cycles.

RATED DISTORTION: 49 or less, 50-7500 cycles.
CAPABLE DISTORTION: 3% or less, 50-7500 cycles.
NOISE: 55 db or better below 1009% modulation.

RF STABILITY: 0.005% or better.

Provision for RF take-off for both frequency
and modulation monitors.

MONITORS:

CRYSTAL: Supplied in temperature controlled oven.

TUBES: (Radio Frequency) 6Vé osc., 807 IPA, 6146 IPA,
(2) 4-250A IPA, (4) 3X2500F3 power amplifiers.
(Audio Section} (2) 6J7 1st audio, (2) 807 2nd
audio, (2) 845 3rd audio, (4) 3X3000F1 modu-
lators.
(Power Supplies) (12) 673, [6) 8008.
Total tubes: 37
Number of tube types: 10
METERING: Line current RF

Plate volts RF

Filament volts

Primary volts

Modulator plates {4 meters)
Power amplifier plates (4 meters)
Oscillator plate

807 1st IPA plate

6146 2nd IPA plate

6146 2nd IPA grid

4-250A 3rd IPA plate
3-2500X3 grids (2 meters)

6J7 plates {audio)

807 plates [2nd audio)

845 plates {2 meters) 3rd audio

www americanradiohistorv com
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BC-20B SPECIFICATIONS

MECHANICAL

SIZE: ({less external transfermers illustrated] — 210”7 wide, 49" deep, 78”
high. Door swing, front and rear, 40”. Floor space external trans-
formers, 10'x2,".

WEIGHT: Packed, 23,000 Ibs. Net, 19,500 Ibs.
CUBAGE: 720.

FLOOR PLAN: Please refer to index ""Model HF-20B"" high frequency model
for floor plan, which is identical.

EQUIPMENT SUPPLIED AS STANDARD

1 — Complete transmitter section [5 cubicles) ready to install, completely
wired and assembled. Blowers are self-contained.

1 — Oil-filled modulation transmormer*.
1 — Oil-filled modulator reactor*.
2 — Oil-filled power transformers*.
2 — Oil-filled filter reactors*.
1 — Complete 1009 set of tubes.
1 — Crystal and oven.
2 — Instruction Books.
NOTE: BC-20B is o complete transmitter as listed above, ready to operate
at the carrier frequency and RF output impedance you specify.
* For indoor or outdoor service.
ORDERING INFORMATION
Transmitter complete as listed above IS ~ . BC-20B
Extra crystal and oven ... = .. . o o o . JK-57M
Spare 100% tube complement . . L . TK-139
Single tower antenna coupler ... o ... see index
Directional phasing equipment . . see index
Supervisory console (see Page 16) . - e M-5120

These six heavy external units are part
of BC-20B and may be indoor or outdoor
mounted. From left to right: filter re-
actor RF high voltage, filter reactor mod-
ulator HV, power transformer RF, power
transformer modulator, modulation reactor,
modulation transformer.

30
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H

5000 WATT AM BROADCAST TRANSMITTER

Model BC-5P

New, modern and accepted world-wide, the Gates BC-5P is endorsed by an

illustrious list of satisfied users. Each of the 3 cubicles is independent from
the other and each is individually cooled. The result is the coolest operating
"Five'' ever built. — Here is a fransmitter that will meet the future rigid
demands of low spurious radiation. — Quality is evident everywhere and
Gates specialization in broadcast equipment manufacturing permits tooling
and manufacturing processes that price-wise, are advanfageous fo Gates

customers.
31
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(GATES
BC-5P 5000 WATTS AM

Providing the industry with the very latest in modern
transmitter design is a Gates enjoyable habit. — Here is
a new and different broadcast transmitter . . . smaller in
floor area, yet big as ever in cubical content. A 100%
air cooled RF power plant strides many steps forward by

cooling all of the important radio frequency components

instead of only the power tubes.

Performance standards reach a new high!  Lower spurious
radiation looks to the obvious tighter demands as the
electronic age expands. Every day reliability is the result
of conservative component specifications and a 3-cabinet

cooling system replacing the single blower.

Lower tube cost is twofold in both the lowest dollar cost
for a 100% tube complement and longer tube life through

the advanced cooling system and high efficiency.

Fidelity, or what the listener often refers to as rich tonal

quality, is far more than wide and uniform frequency

Open [right) and closed (left} views of the BC-5P radio frequency section. Dotted
lines in left illustration indicate flow of filtered air around all components in the
right open illustration. This total shielding for spurious radiation becomes a cool
air chamber for many oarts that will now be trouble-free.

response. In the Gates BC-5P transmitter, careful attention
has been given to intermodulation, assured day to day
low noise without resorfing to selected tubes or tedious
circuit balancing and other vital elements such as stability,
low carrier shift and attention to audio transformer design
in line with extremely low leakage reactance and phase
shift to move low distortion into a normal expectancy

withoui unusual transmitter adjustments or maintenance.

Mechanically, BC-5P is modern in styling and yet con-
servative in appearance. Front access doors slip in place.
Rear doors are full length of the latch-on type. There are
no external components of any kind—BC-5P is 100%

self-contained.

BC-5P is an engineer’s fransmitter. Nothing has been left
wanting while much has been incorporated to become
a pleasant surprise.  Only Gates could build so fine «

product at so modest a price because with Gates, broad-

casting equipment is a major endeavor and not a side line.
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MODEL BC-5P 5KW

(continued)

RADIO FREQUENCY SECTION: In the above rear view, the
RF section is the left cubicle. As each cubicle is mechan-
ically independent of the other, the RF cubicle could also
be to the right or completely separate. In this way, the
RF section may be placed exactly convenient to the desired
phasor location or transmission line exit from the building.
— Headed by dual vacuum type crystals requiring neither
oven, thermometer nor thermostat, the four RF stages are
self-neutralized except the triode 3X2500F3 power ampli-
fier. — The final tank plus the complete 2-coil Tee output
coupling network is variable coil tuned, eliminating chance
for arc over. The squirrel cage blower at the bottom cools
this cubicle only and places every major component under

forced air.

AUDIO SECTION: This cubicle can be moved from left to
right too. A second independent cubicle is forced air
cooled by another blower identical to that in the RF
cubicle. Four stages, all push-pull, feature an ultra linear

driver amplifier, known world-wide as the ultimate in

34

low distortion audio. Modulators are Class B 3X2500F3
tubes and are interchangeable with the RF power ampli-
fier.  Overall feedback from the modulator plates to
the input stage grids, adds to the excellent performance

possible even without feedback.

POWER SUPPLIES: Five power supplies include {a) the six
tube, full wave, 5000 volt, high voltage supply, (b) audio
driver supply, {c) RF driver supply, {d) modulator bias
supply, and {e) RF bias supply. All are well regulated
and excellently filtered power supplies of the highest

order.

PROTECTIVE: A complete relay complement for overload,
start-stop, interlock and condenser discharge. Air pressure
switches replace the older damper type interlock to supply

100% protection in case of failure,

REMOTE CONTROL: The use of relays in the protective
system is a natural adjunct for easy attachment of remote

[continued next page)
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(GATES]
MODEL BC-5P 5000 WATTS

{continued)

REMOTE CONTROL [continued)
contfrol. As circuit breakers are not used in major control
circuits, alterations, either mechanical or electrical, are

negligible.

RECYCLING: In case of overload the transmitter auto-
matically places itself back on the air until overload has
been determined permanent, an indispensable feature for

both attended and unattended operation.

COOLING: RF cubicle and modulator cubicles have indi-
vidual shock mounted impeller type blowers developing
270 CFM at 1.4” pressure. Power supply cubicle has
exhaust fan in top. All motors are single phase for easy

maintenance.

STYLING AND CONSTRUCTION: Attractively finished in

two-fone. Base color medium dark gloss gray, hand

Below: BC-5P 5000 watt transmitter with single cubicle phasor
added. As each transmitter cubicle is mechanically independent
of the other, phasor and RF cubicle may be to left or right.
Floor space is 8" 14” x 3 32" deep.

rubbed with second tone in medium light gray. Control
knobs in anodized aluminum anrd knurled for firm grip-
ping. — Other colors available on special ordar. — Top
meter panels tilt forward and down for case in vision.
Center control panels tilt forward and up for ease in
handling. — Parts provided for viewing tubszs. Front
panels of semi-hinged type are instantly removable for
servicing. Three back doors of latch-on typs conserve
space. Three cleanable air intake filters are removable

without turning off transmitter.

SIZE AND WEIGHT: Several floor plan layouts are pro-
vided on subsequent pages. Features conservative floor
space. 78" high, 39, front to back, 73,” wide. With
no swinging doors either front or back, only minimum
aisle clearance required. Net weight 2186 lbs., packed
weight 2970 lbs. Cubage, 198.

Below: Partial rear view of modulator
cubicle, illustrating dual 3X2500F3 mod-
ulaters and 270 CFM impeller type
blower. Nole entire blower assembly
is shock mounted.
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BC-5P AND BC-10P VERSATILE FLOOR PLANS
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Shown above are four Iypical floor arrangements for Models BC-5P and BC-10P, which are identica) in width and depth.

FIG A: Three cubicles comprise the transmitter. The fourth
{dotted line) may be either a phasor or extra RF cubicle for
Conelrad or standby. The RF cubicle ond phasor moy be to
the left or right side, as preferred. Nate very small floar
area even with extra cubicle added.

FIG. B: Often when increosing pawer to 5KW the trans-
mitter building is too small. As each cubicle in BC-5P or
BC-10P is independent, they may be maved around as de-
sired. Here, onc of the BC-5P cubicles has been placed in
the tool or bunk room. This may also be a simple lean-to
added to the present building.

FIG. C: In this arrangement a square building accammo-
dates 2 cubicles on one side of the room and 2 cubicles at
90° angle. In this way, a complete transmitter plus phasor
will install in the most cramped quarters, leaving ample
room for a rack or audio, monitor and remote control equip-
ment. As bath frant and back doors are of latch-an type,
provision for doar swing is unnecessary.

FIG. D: Another methad of BC-5P and BC-10P installation.
Floor space, in this arrangement, is kepi to an absolute
minimum.  Actually most 250 watt buildings will accom-
moda'e this arrangement.

36

— 2= 0

8'- 10"

FIG E: Here is something different in 5 and 10KW floor
arrangements. Only Gates design permits a semi-horseshoe
floor plan. Only Gates has independent cubical design

where cooling and electrical canstructian is complete in each
cabiner or cubicle and wire jumpers between cubicles is the
only necessity for complete operation.
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RATED POWER OUTPUT:
CAPABLE POWER OUTPUT:
POWER INPUT:

BC-5P SPECIFICATIONS

5000 watts.
5600 watts.
230 volts, 3 phase, 50/60 cycles.

POWER DEMAND: Carrier, 11KW. Average modulation, 127, KW.

POWER REDUCTION:

1009% modulation, 17KW.
Carrier reduction to TKW.

POWER FACTOR: 909%.

CARRIER SHIFT:
IMPEDANCES:

FREQUENCY RANGE:
FREQUENCY STABILITY:
AUDIO RESPONSE:

AUDIO DISTORTION:

3% or less at 100% modulation.
Audio input, 600/150 ohms at —5 dbm.
RF output, 40-270 ohms, as ordered.
535-2000 ke, as ordered.

=+5 cycles.
Average programming =1, db, 30-12,000 cycles.
Where ordered, transmitter will be supplied fo maximum high frequency
response of 7500 cycles to meet proposed new FCC regulations for lower
sideband radiation.

3% or less, 50-7500 cycles at 95% modulation.

INTER-MODULATION DISTORTION: At 90% modulation typical inter-modula-

NOISE:
YOUR BONUS:

FCC

fion of 3% at 60 and 7000 cycles is measured.
60 db or better below 100% modulation at 5KW power.

As BC-5P transmitter is made for both 50 and 60 cycles, all
transformers are made larger to cope with 50 cycle needs. This is a bonus
safety factor for 60 cycle users and assures prompt delivery to our many
50 cycle customers.

REQUIREMENTS: 999 of usable sideband power has been confined to a
bandwidth corresponding to the proposed new FCC regulations. Complete
shielding of power amplifier/loading components including power tube
assures much lower spurious radiation with the eye to meeting new regu-
lations. It is believed the Gates BC-5P transmitter will meet possible revised
FCC regulations now under consideration.

CONELRAD: As each radio frequency cubicle is independent to the overall

transmitter, a second RF cubicle for Conelrad may be purchased at less cost
than a separate Conelrad transmitter.  Simple instantaneous relay switching
to Conelrad.

WEIGHTS AND CUBAGE:

2610 lbs.
domestic packed, 3040 Ibs.
export packed, 3390 lbs.

Net weight:
Gross weight:

Cubage: 321.

ORDERING INFORMATION

Model BC-5P transmitter complete with one set of tubes, crystal and

to carrier frequency and RF output impedance as ordered =~ . . M-5565
Extra RF cubicle for Conelrad or standby. Includes inbuilt automatic

changeover solenoid relay, less tubes and crystal** - M-5190A
100% spare tube kit . . R . TK-248
FCC spare tube kit ... PP SUURRRY TK-259
Spare crysial with vacuum holder ... . M-5602
Phasing equipment . Custom
Right-hand end bell and style trim* ... M-5600
Left-hand end bell and style trim* ... M-5601

* Only needed where cubicles are separated for installation.
** State frequency and output impedance when ordering. Order M-5602

crystal to frequency. Tubes for Conelrad are usually spare tubes where
100% spare tube kit TK-248 is on hand.

37
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The 3X2500F3 tube is used in both
RF and modulator service. — Tube
complement for the BC-5P is lowest
cost of any ‘‘Five’”” manufactured
today.

Below: A single solenoid relay in the

Conelrad RF cubicle is push buiton oper-

ated to change from the main RF section

to Conelrad.

Five-cubicle transmitter may con-
sist of basic transmitter plous
Conelrad RF cubicle and phasor.
ame  arrangement could be
transmitter plus two-cabinet
phasing  equipment.
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10,000 WATTS BROADCAST—NEW MODEL BC-10P

For the satellite age o new 10,000 watt broadcast transmitter! Modern design

all the way with the emphasis on wide frequency response to satisfy the
discriminating music lover, less floor space to permit a power jump in the
same building facilities and low operating cost via reliability for lesser main-

tenance and lowest tube replacement cost.

BC-10P is another Gates product pleasing to the budget maker. The cost
is modest by reason of the extensive planning for production. Known as
manvufacturing engineering, production talent and engineering skills join
together for a better product to be constructed under advanced manufacturing

methods in one of the industry's most modern electronics factories.

38
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BC-10P 10,000 WATT BROADCAST TRANSMITTER

Good broadcast transmitters must meet basic Federal Communications Commission requirements.
The BC-10P transmitter generously exceeds these requirements. The specifications on Page 40
and the block diagram on Page 41 will provide the excellent circuit design and performance

expectations for this transmitter. Let's then look at the above expectancy portion of BC-10P.

HARMONIC RADIATION is realistically reduced by constructing the entire radio frequency section
within a heavy aluminum enclosure. This is known as elimination of cabinet radiation, other-
wise serious in higher powered transmitters. — The tank circuit includes a full Tee network, coil
tuned and void of variable capacitors. It is believed no 10 KW transmitter will equal the low

potential harmonic radiation of the BC-10P transmitting plant.

FIDELITY of the BC-10P transmitter extends to 15,000 cycles. Where adjacent channel conditions
will not permit 15,000 cycle response, this may be reduced to meet FCC requirements. Low
distortion is even more important to high fidelity than wide frequency response. The use of
cathode follower audio drive, overall audio feedback and over-powered RF grid drive assures
day to day low distortion without exhaustive alignment and balancing. Not to be overlooked
is the use of low impedance modulator tubes where transformer ratio between modulator plates
and Class C amplifier impedance is near unity and conducive to best audio transfer at high

efficiency and lower distortion.

COOLING: Many factors are associated with reliability. Cooling is the most important. The
BC-10P transmitter incorporates individual cooling for each of the three cubicles comprising the
entire equipment. Instead of one master blower, as in older models, where hot air could be
spilled into another part of the transmitter, BC-10P has three sealed separate air chambers,
each cooled separately. In this way, all air from the filtered intake at the base of each
cubicle is sent thru to the top exhaust point quite like the up draft of a fireplace. Components in
the RF section are cooled with the tubes, remembering the RF section is in an aluminum chamber.

— There is no cooler operating 10 kilowatter than the Gates BC-10P.

TUBES AND LIFE: Though the BC-10P has the lowest cost tube complement of any 10 KW
broadcast transmitter, of much greater value is the long tube life and tube interchangeability.
— Major recognition must be given to interchangeability of RF power amplifier and modulator
tubes in both maintaining highest performance standards and ability to obtain the last ounce
of tube life through interchangeability. But again, the masterful cooling system plays a major
part in tube life. The torrent of BC-10P air develops the longer tube life from the lowest cost

fube complement,

REMOTE CONTROL: Whether attended or unatrended, the engineer should note the 100% relay

complement and absence of circuit breakers in control circuits. To adapt to remote control is
as simple as making the connections. No major mechanical alterations or addition of control
relays is necessary if remote control is in your operating picture. Remote control systems are
listed on Pages 89-93.
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Rear closed view of the air
stream through the aluminum
enclosed RF section. The
blower brings in cool filtered
air. On its way to cooling
the power tubes, this air
passes by capacitors, in-
ductors and olher components
to add to reliability.

A partial rear view of the
modulator cubicle. Here an-
other blower nearly smothers
lhe tubes in air. There is no
way for warm air to spill
into an adjoining cubicle.
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BC-10P 10,000 WATTS

SELF-CONTAINED: BC-10P is 100% self-contained and requires

no external transformers or cabinets other than illustrated.

REPLACEMENT AREA: Those increasing power or replacing exist-
ing equipment will note the floor space area is 73%,"” wide and
39" deep. Back doors are of the latch-on type and no door
swing allowance is necessary. Even older model 1KW transmitters
often nearly consumed this area. Installation of BC-10P may be

made in nearly all buildings housing lower powered equipment at

the present fime.

OSCILLATOR:

pin-point accuracy. There is provision for two.

INSTALLATION VERSATILITY:

independent and only connecied together electrically. The cubicles
may be installed as desired. If the RF cubicle installs better as the
left instead of right cubicle, install it that way. Cubicles may even

be installed at right angles or opposite to save floor space or add

to convenience.

New vacuum mount ovenless crystals are used with

In BC-10P design, each cubicle is

Gaes BC-10P transmitter with 2-fower directional phasing

equipment as right cabinet. Phasors with any number of
elements can be supplied in matching cabinet or cabinets.

SPECIFICATIONS

STYLING AND CONSTRUCTION: Beautifully finished in
two-tone. Base color: dark industrial gray, with second
color in semi-gloss rose gray. Confrol knobs in anodized
aluminum and kurled for firm gripping. — Other colors
available on special order. — Top meter panels tilt for-
ward and down for ease in vision. Center control panels
tilt forward and up for ease in handling. — Parts provided
for viewing tubes. Front panels of semi-hinged type are
instantly removable for servicing. Three back doors of
latch-on type conserve space. Three cleanable air intake
filters are removable without turning off transmitter.

SIZE AND WEIGHT: Features conservative floor space.
78" high, 39" front to back, 73" wide. With no
swinging doors either front or back, only minimum aisle
clearance required. Net weight 2650 Ibs., packed weight
3400 Ibs. Cubage 198.

RF POWER PLANT: Single ended dual 3X2500F3 air
cooled power stage feeds full-fledged Tee network. Tank
and load tuning by variable coils. Optional RF ammeter
in direct electrical circuit visible through port.  Dual
vacuum mount crystals excite untuned Colpitts oscillator.
6146 IPA and 4-250A tetrode drives 3X2500F3 power
amplifiers.  Maximum output power of 10,600 watts
accommodates most complicated multi-tower phasor.
Complete RF section is in right cubicle.
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AUDIO: Four push-pull stages with overall feedbazk.
Dual 3X2500F3 modulators interchangeable with RF
power amplifier. Audio driver is cathode follower design.
Modulator/audio section in left cubicle.

POWER SUPPLIES: Four in all, 3 low voltage supplies
plus 3 phase full wave (six 673 tubes) main power supply.

RECYCLING: In case of overload, transmitter automatically
recycles and places itself back on air. A rapid succession
of overloads removes the high voltage. For remote con-
trol, this feature indispensable.

PROTECTIVE DEVICES: Full overload, start, stop and inter-
lock protection of relay type. No electrical or mechanical
alterations necessary for adapting to remote control.

CONSTRUCTION: Built in 3 separate independent cubicles
that may be either joined together or, where space is at a
premium, one of the cubicles may be at right angle or
even in a separate room. Each cubicle independantly
cooled to prevent warm air from one cubicle spilling over
to adjoining cubicle.

COOLING: Two squirrel cage shock mounted blowers
cool RF and modulator cubicles including tubes. Exhaust
fan installed in ceiling of rectifier cubicle. Single phase
motors are used for easy servicing and maintenance.
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GAT

BC-T0P 10,000 WATTS

TUBES: [2) 12BY7A osc./isolotion buffer, 6146 IPA,
4.250A RF driver, (2) 3X2500F3 RF power ampli-
fiers, (5) 5R4GYA LV power supply rectifiers,
{6) 673 HV power supply rectifiers, [2) éW4 hold
bias rectifiers, 6SN7 first audio, {2) 6BGé second
audio, (4) 6528 cathode follower driver ompli-

fiers, (2) 3X2500F3 modulotors.

CONELRAD: As eoch rodio frequency cubice is inde-
pendent to the overall tronsmitter, a second
RF cubicle for Conelrod moy he purchased
at less cost thon o sepoarote Conelrad trans-
mitter. Simple instontoneous reloy switching

to Conelrod.
RATED POWER OUTPUT:
CAPABLE POWER QUTPUT: 10,600 watts.
POWER INPUT: 230 volts, 3 phose, 50/60 cycles.
POWER DEMAND:

10,000 wotts.

Corrier, 18KW. Average modulation,
21KW, 1009% modulation, Z6KW.

POWER REDUCTION: Corrier reduction to low power
{2500 watts}) for tune-up. Other
power reductions on special order.

POWER FACTOR:
CARRIER SHIFT:
IMPEDANCES:

Q0% .
3% or less at 100% modulotion.

Audio input, 600/150 ohms at O dbm.
RF output, 40-270 ohms, as ordered.

FREQUENCY RANGE: 535 K¢ to 2000 Kc os
FREQUENCY STABILITY: =10 cycles {typical =2 cycies).

AUDIO RESPONSE: —+17/, db, 30-10,000 cycles at 95%
modulation. =1Y% db, 30-15,000 cycles under typi-
cal progromming conditions.

AUDIO DISTORTION: 3% or less 50-7500 cycles at 5%
modulation including oll harmonics to 45,000 cycles.

NOISE: 60 db or better below 100% modulotion.

SIZE: 73Y,” wide, 39," deep, 78” high. Largest cubicle
(for door entrance) 273%,” x 39, x 78" high.

ordered.

YOUR BONUS: As BC-1CP fronsmitter is made for both
50 and 60 cycles, oll transformers are made lorger to cope
with 50 cycle needs. This is a bonus safety factor for 60
cycle users and assures prempt delivery ta our many 50
cycle customers,

ORDERING INFORMATION

Transmitier complete with one set of tubes and one crystal .. ... . .

Spare crystal and vacuum mounting

100% spare tube Kif .
FCC required spare tube kit .. ;

NOTE: Kindly stale carrier (requency and RF output impedance, when ordering.
G;‘é'—":‘,ﬁﬁ_ BUFFER DRIVER RA. RF
L S146 4-250 A 2-3X2500F3 auT
1 SCREEN— 1
LOW POWER HOLD HOLD
SUPPLY BIAS BIAS
1-3R4GTA 1- 64 i-6W4
ST STasE VOLTAGE CATHODE
A0 | auoi AMPLIFIER | | o FOLLOWER MODULATCR
INPUT 1-65N7 2-6BGS 4-8528 2-3X2500F3
\ L 1
‘ LOW YQLTAGE BIAS
—— supeLy 2-5RAGYA
Z-5R4GYA
2360 V. 5000 v.
MAIN  RECTIFIER
230 v.,as,Ac-{ 6573
BLOCK DIAGRAM BCIOP  M5383
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MODEL BC-1T 1000 WATT BROADCAST TRANSMITTER
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MODEL BC-1T —
THE ENGINEER'S TRANSMITTER

Again Gates engineers have provided the one kilowatt broadcasting
industry the transmitter of tomorrow! — Entirely new in electrical design,
all new in functional design and styling, a new high in performance
standards with the big plus of the extra features only found in Gates.
These features largely came from your suggestions and the result is

the engineer's transmitter.

THE INBUILT DUMMY ANTENNA was suggested by many broadcast men.  “"We want a way to
do off-the-air testing that is positive, reliable, accurate and quick,”" they said. Now, for the

first time, comes a tfransmitter, the Gates BC-1T, which offers this important exclusive.

THAT BOTHERSOME BACK DOOR consumes wasted floor space. 'Let us have a transmitter
100% serviceable from the front,”" was a repeated suggestion. First again, comes a transmitter

fully accessible from the front.

“FREQUENCY STABILITY must certainly be possible,” broadcasters said, "'without the crystal
oven, thermostats and thermometers.” BC-1T has dual vacuum type crystal units with pin-

point stability and without ovens, thermostats and thermometers.

FIRST AGAIN is a broadcast transmitter with the uniformity and positive results of printed
wiring. Here results are always the same.  This tremendous plus tells the maintenance
engineer his work is easier and management the initial cost is lower through technological

progress.

HIGH FIDELITY is often correctly thought of as wide frequency response. In BC-1T is added
lower distortion and lower noise. BC-1T distortion is more frequent in the one percent range
range and noise in the lower sixties. The result is all the way high fidelity or what the listener

calls — ""Right nice!l”

AND RELIABILITY comes only through the big design. A glance at the inner cabinet tells the
story. Big, husky Gates-built edgewise tank and Tee network coils, scientific design for
cooling, replaces the hodge-podge of indiscriminate assemblage of components and big trans-

formers that invite 24-hour schedules.

ISN’T IT TRUE that a well built transmitter inside becomes a handsome product outside?
Modern styling of BC-1T was o natural as the inside electrical styling is so symmetrical.

Indeed, the Gates BC-1T radiates modernism in today's modern broadcasting station,

LITTLE THINGS are important too. The tilted vertical meter panel, illuminated bar type Off-On
controls, magnetic front door catches and concealed tuning controls — to mention a few.
But the hig performance is BC-1T's claim to famo. Like the many one kilowatt predecessors
of the Gates line, BC-1T is certainly th= enginzer's transmitter.  "'Dependable performer” —

“Well done'” will be its historical note.
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GENERAL DESCRIPTION MODEL BC-1T

(1000 Watt Broadcast Transmitter)

CONSTRUCTION is in o heavy 16 gg. steel cabinet, rigidly reinforced and attractively styled.
Meter panel slopes forward for ease in observation and gives the added touch for today's
modern radio age. A full length front door is held closed by magnetic door catches. Be-
hind the front door is a full length perforated screen, interlocked for personnel protection but
affording full view of components from top to bottom, with the transmitter in operation. This
perforated screen may be removed in seconds by means of snap locks. — All operating con-
frols are instantly accessible by opening the door. — At the bottom front is a full width
filtered air intake grill. Exhausted air is brought out of the top by dual exhaust fans. Though
the back of the transmitter is quickly removable, there is no need to do so as all servicing is
accomplished from the front. With this design exclusive, the fransmitter may be located near
or against the wall with great savings in floor space and the convenience of more usable room
in the transmifter building. The cabinet side is also removable. Though the need is unlikely,
every part may be reached, down to the smallest resistor, in seconds. — BC-1T is the

engineer's transmitter.

OPTIONAL LINE CURRENT: The word optional refers to the range of the meter.

OPTIONAL
LINE CURRENT

RN j T o FIL.VOLTS
| VARIABLE COIL| i | _ - GnEst T

TUNE - NOT IN |*

PICTURE /B : A y o
| =LA 4 N - L PA.GURRENT)
ey :

R

{ - ,
7 VARIABLE T —
TANK COIL o F~(FLATE VOLTS)

| ——— _ /NODULATOR
- CURRENT

(P & NEUTRALIZERN

}._-@WETER )

INDIVIDUAL
MOD. BIAS e

16/ D

\_CONTROLS /. dise | 0 (MULTIMETER
g = : SELEGTOR
Sewmten 10 ) 4 L e SWITCH

READ EITHER - —=
MODULATCR TUBE F”(‘)?‘J"I(E)J:Fb
OR BGTH :

HIGH YOLTAGE
ON-OFF

AN BAR /

MINUTE FREQ)

GONTROL IST.
CRYSTAL /.

/HIGH VOLTAGE
\__RHEOSTAT _

FFILAMENT i GRYSTAL \
\ RHEOSTAT SELEGTOR
fh! SWITCH /

e lET v 8 F e

e MINUTE FREQ.
i { CONTROL 2ND.
t CRYSTAL
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GENERAL DESCRIPTION MODEL BC-1T

FOR OFF AIR TESTING, Gates offers for the first time,
the inbuilt dummy antenna that will handle the full 1000
watts power 100% modulated. For the new station yet
to go on the air, complete tests may be made even before
the tower is up, often saving hours of time. — The station
already on the air will find this feature indispensable.
Regular maintenance becomes a pleasure. Testing may
be done any time instead of awaiting the wee hours of
after midnight. A light indicates when the dummy
antenna is in use to omit possibility of leaving dummy

antenna in the circuit for regular broadcasting.

LISTENABILITY is defined as that unusual rich quality that
holds listeners to BC-1T dial spots. The combination of
cathode follower, a modulation system that modulates
both the Class C and driver amplifiers and overall feed-
back, results in a new distortion low. — Profotype BC-1T
transmitter actually produced 50 cycle distortion as low as
one-half of one percent. As a result, production models
may be easily held in the one percent range. This is
listenability. The frequency response has been gently
tilted up at 50 and 10,000 cycles to balance often found
response losses in other parts of the overall broadcasting
system. The total at the receiver result is a sales pro-

ducing fransmission.

PRINTED WIRING is uniformity. Wiring is always error-

less. More important is reliability. No wires to chafe or
deteriorate in the more critical circuits of the transmitter.
Do not confuse printed wiring with prinfed circuit.  In
BC-1T there are no printed components — only printed
wiring.  The oscillator — IPA unit, RF driver section,
audio amplifier section and feedback ladder are all

printed wiring. — In maintenance and point fo point

45

checking, the engineer will not overlook the tremendous
advantage of printed wiring with no wires or parts
stacked on fop of each other and the realization *‘this

wiring is errorless” today and in years to come.

LOCAL REMOTE CONTROL is handled entirely by relays.
No hard to adapt circuit breakers are employed. Termi-
nals are incorporated for attachment of filament on-off
and high voltage on-off for remote control. Overload
relays and time delay relays are all of the type and circuit
which assures positive protection and easy adaption to

remote control.

The clean electrical lines of the Gates BC-1T transmitter assures ease
of servicing never before attained. Parts stacking is entirely absent,

COOLING: Across the bottom front is a full width grill
behind which is a replaceable air filter. In the top of the

cabinet are two quiet operating suction fans. One of these

(continued on Page 47)
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(GATES]
GENERAL DESCRIPTION MODEL BC-1T

COOLING (continued)

is directly over the power tube section. The other removes
all other air. By observing the inner BC-1T construction,
the engineer will note all components, large and small,
are in the exact circulating air stream. BC-1T cooling

has been as much of the engineering consideration as the

outstanding electrical design.

METERING: The five wide-face 4”7 meters read every
necessary measurable circuit.  Individual meters continu-
ously read plate volts, PA plate current, filament volts
and modulator current. The fifth meter, a multi-meter, is
switch selectable to grid and cathode circuits over the
Individual modulator plates may be

entire transmitter.

observed by a key that switches the modulator current

Open the front door and every tuning confrol is at finger
tip, plus an interlocked perforated grill to observe every
transmitter component from top o bottom.

The back,

though removable, is
only necessary as an enclosure.
Complete access is from the front.

meter to either tube. When this key is in the center, both
tubes are metered. — A 0-8 RF line mefer is mounted at
the top center. — The question may be asked as to
reaching meters for servicing. The front shield does not
hold the meters. This shield is speedily removable and

all meters are 100% accessible.

RF SECTION: Dual vacuum type crystal units require no
temperature oven for pin-point stability. Frequency ad-
justment and crystal changeover is from the front. There
are four RF stages, with all stages self-neutralized except
the last. Dual long-life 833A tubes feed 1000 waltts into
a complete Tee network for exact loading and harmonic
The final amplifier and Tee network are

attenuation.

tuned by variable coils of the large edgewise type, manu-

[continued next page)

Open and closed views of the new ovenless,
low drift crystal osciflator — first IPA unit.
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GENERAL DESCRIPTION MODEL BC-1T

RF SECTION (continued)]

MOVE JUMPER

pirrob ooy factured by Gates. A portion of the audio is applied to the final

1S ICOgNECTED AN}D
TRANSMISSION LINE 5 5 5 : 3
/5 DISCONNEGTED RF driver plate to provide linear RF drive under modulation for

improved performance and ease of modulating. The oscillator-1PA

unii and RF driver section incorporate printed wiring throughout.

AUDIO SECTION has three stages, all push-pull.  The cathode
follower driver stage has dual 6BG6G tubes, a heavier tube
similar to the 807. The modulation transformer has been designed
for extremely low leakage for superb high frequency performance.

Typical production BC-1T transmitters confinually indicate distortion

under 2% at the critical 7000 cycle audio frequency. The modu-

Inbuilt dummy antenna is standard equipment and becomes lation transformer has two seconddry windings, one for high level
the engineer's third arm.

modulating the Class C amplifier, the other for modulating the RF

driver. A full sized modulation reactor is also employed. —

cathode follower, feedback, all push-pull and new transformer

design produces true high fidelity through wide response com-

bined with lower than ever disfortion for real listenability.

POWER SUPPLIES in proper design and distribution can contribute
greatly to listenability. In the BC-1T, noise can be below 60 db.
One husky, low voltage supply with dual 866A rectifiers delivers
well filtered direct current to all stages except the RF power am-
plifier and modulators. The power tubes are devoted exclusively
to the high voltage supply with full wave 8008 rectifiers. A third
bias supply for the Class B modulators with individual bias rheo-

stats completes o dependable, loafing type of power section.

MONITORS: The BC-1T transmitter will operate with all current
makes of frequency and modulation monitors. A scramble wound
pickup coil inductively couples the modulation monitor.  The
frequency monitor connects to the Tst IPA in the crystal oscillator
section. A modern transmitter accessory cabinet including monitors

and limiting amplifiers will be found listed elsewhere in this

catalog, or the GY-1000B package will be found immediately

following these pages.

Full lenglh rear view of the BC-1T fransmitter,
The design radiates confidence.
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BC-1T SPECIFICATIONS

POWER OUTPUT: Rated 1000 watts.
waltts,

+12 db =2 db for 100% modulation
at impedance choice of 150, 250 or 600
ohms.

AUDIO RESPONSE: =1, db 30-12,000 cycles.
(Typical: =1, db 30-16,000 cycles under practical
programming conditions.)
AUDIO DISTORTION: 39 or less 50-10,000 cycles
{at 95% modulation.}
2% or less 50-16,000 cycles under practi-
cal programming conditions.)

NOISE (unweighted):

Capability 1100

AUDIO INPUT:

(Typical:

Below 100% modulation, rated
60 db, capable 65 db.

RF RANGE: 540 kc to 2000 k¢, as ordered.
RF OUTPUT IMPEDANCE: 50/70 ohms*:

FREQUENCY STABILITY: —+10 cycles.

(Typical: =2 cycles.)

MONITOR IMPEDANCES: Will match all current makes
of frequency and modulation
monitors.

High level Class B.

230 wvolts, 2 wire, 50/60 cycles from
2740 watts at zero modulation to 3940
watts at 100% modulation.

MODULATION:
POWER INPUT:

CARRIER SHIFT: 3%or less at 100% modulation.

DUMMY ANTENNA: 51 ohms at 1000 watts 100%
modulation.

12BY7A oscillator
12BY7A 1st IPA

{2] 6BG6G 2nd IPA

{2) 833A power amplifiers
(2) 6BG6G 1st audio

(2) 6BG6G 2nd audio

{2} 833A modulators
5RAGY rectifier

(2) 866A LV rectifiers

(2] 8008 HV rectifiers

Total number of tubes: 17

TUBES:

Total tube types: 6

SIZE: 78" high, 36” wide, 32” deep. Front door swing
28", Floor space 8 sq. ft.

WEIGHT: 800 lbs. net. 1090 Ibs. packed. Cubage, 61.
Export, 1500 lbs. estimated packed.
Cubage, 110.0.

*For other impedances, refer to antenna couplers (see index).

HI-FI-QUALITY

This transmitter is ""Hi-Fi-Quality", an advancement over high fidelity.
“Hi-Fi-Quality™ is the combination of three components: (1) extremely
wide frequency response, (2) very low distortion over a wide range
under practical programming conditions, and (3) lower capable noise.
The total of the three is "Hi-Fi-Quality” — the new quality sound in
radio broadcasting.

ORDERING INFORMATION

1000 wati transmitfer complete with tubes, one crystal, dummy

100% spare tube complement for BC-1T ... . .. .. ...
FCC required spare fube complement for BC-1T . .. T

antenna and ready to operate ... ... ..

Extra crysial and vacuum holder ... ... : At | 2 M-5602
. TK-287
. TK-288

. BC-1T

NOTE: Be sure and specify carrier frequency when ordering.
Other line voltages available on special order without delay.

Side of BC-1T removes to expose
the few components not accessible
from the front. Reaching every part
is an engineering must in Gates
transmitters.
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MODEL 500T 500 WATT BROADCAST TRANSMITTER

This modern 500 watt model is in all respects, except where modified for 500 watt service, the same tfrans-
mitter as the BC-1T, 1000 watt model on the preceding pages. — Step up to 1000 watts, at any later
date, may be done quickly and effectively. BC-500T is another entirely new transmitter in the continuing
parade of progressive Gates equipment.

As the basic description of the BC-500T transmitter is the same as Model BC-1T, the following pages

cover information pertinent to the BC-500T and for all other descriptive data the reader is asked to refer
to Model BC-1T.

50
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GENERAL DESCRIPTION
(Model BC-500T)

In standardization of manufacturing processes, the
BC-500T transmitter is produced on the same line and
with most of the same components as the BC-17, 1000
watt model.  Modification of the BC-1T to become the
BC-500T consists of only the necessary basic changes to
meet FCC requirements along with proper power, modu-
lation and reactor transformer sizes.

For metering, local-remote control, cooling, general con-
struction, audio section and other data common with
BC-500T to the BC-1T, reference to the BC-1T on pre-
ceding pages will not only provide the desired informa-
tion but emphasize the 1000 watt basic design of this
modern 500 watt model.

This is BC-500T from the rear.
struction spells confidence for the heaviest broudcasting schedule.

Modern design and husky con-
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RADIO FREQUENCY SECTION: Identical in all respects
to Model BC-1T other than a single 833A power amplifier
tube is employed.

AUDIO FREQUENCY SECTION: Identical in every way
to that in the BC-1T other than the modulation trans-
former and reactor are of 500 watt size.

POWER SUPPLY SECTION: The power fransformer and
filter reactors are of 500 watt size in the high voltage
supply. The balance is BC-1T 1000 watt design.

METERING for BC-500T is changed to accommodate a 0-5
RF ammeter and a lower range PA plate current meter to
meet FCC requirements.

OFF AIR TESTING provides the inbuilt dummy antenna
for 500 watts 100% modulated. Move the switch bar
to “Dummy’ and you may fest any time. New stations
may finish tests prior to even erection of the antenna
tower. — For regular maintenance, this feature will save
hours of time and add greatly to performance through
convenience of routine maintenance. Construction is.
identical to the BC-1T transmitter.

PRINTED WIRING as in BC-1T is the same.

LOCAL-REMOTE CONTROL system in BC-500T is the same
relay system as in the BC-1T. No circuit breakers are
employed.

COOLING includes full width filtered air intake at the
bottom and dual exhaust fans at the top. Same as
Model BC-1T.

PERFORMANCE: The owner of BC-500T has without
question an ultra-conservative transmitter when basic
TKW design is followed. Tube life, especially that of
the larger tubes, should be extra gratifying.

Standard equipment in BC-500T is the Inbuilt dummy

antenna. Routine maintenance now becomes a pleasure.
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BC-500T SPECIFICATIONS

POWER OUTPUT: Rated 500 watts. TUBES:
Capability 600 watts.
AUDIO INPUT: +9 db *+2 db for 100% modulation at
impedance choice of 150, 250 or 600
ohms.
AUDIO RESPONSE: —+17/, db 30-12,000 cycles.
(Typical: =1V, db 30-16,000 cycles under practi-
cal programming conditions.)
AUDIO DISTORTION: 3% or less 50-10,000 cycles
(95% modulation].
[Typical: 2% or less 50-16,000 cycles under practi-
cal programming conditions.)
SIZE:

Below 100% modulation, rated 60
db, capable 65 db.

NOISE (unweighted):

WEIGHT:

RF RANGE: 540 kc to 2000 kc, as ordered.

RF OUTPUT IMPEDANCE: 50/70 ohms.*

FREQUENCY STABILITY: =+10 cycles.
[Typical: =2 cycles.)

Will match all current makes of fre-
guency and modulation monitors.

MONITOR IMPEDANCES:

MODULATION: High level Class B.

230 volts, 2 wire, 50/60 cycles from 1960 watts
at zero modulation to 2660 watts at 100%
modulation.

POWER iNPUT:

CARRIER SHIFT: 3% or less at 100% modulation.

DUMMY ANTENNA: 51%, ohms at 500 watts 100% modulafion.

ORDERING INFORMATION

500 watt transmitter complete with one set of tubes,

dummy antenna and crystal ... . B-500T
Extra crystal with vacuum type holder . . L . M-5602
100% spare tube kit for BC-500T ... .. .. . TK-300
FCC required spare tubes for BC-500T ....... RS .. TK-307
Conversion kit to change BC-500T iransmitter to BC-1T

1000 watt transmitter, includes all necessary com-

ponents, with purchaser retaining 500 watts com-

ponents removed . ... ... M-5614

NOTE: State carrier frequency when ordering. Other primary voltages
available on special order ond without delay.
53

12BY7A oscillator.
12BY7A 1st IPA.

(2) 6BG6G 2nd IPA.

(1) 833A power amplifier.
{2) 6BG6G 1st audio.

(2) 6BG6G 2nd audio.

(2) 833A modulators.
5R4GY rectifier.

(2} 866A LV rectifiers.

(2) 8008 HV rectifiers.

Total number of tubes: 16.

Total tube types: 6.

78" high, 36” wide, 32" deep. Front door swing
28”. Floor space 8 sq. ft.

700 lbs. net. 990 Ibs. packed. Cuboge, 61.
Export, 1400 lbs. estimated packed.
Export cubage, 110.0.

* For other impedances, refer to antenna couplers (see Index).

To tho trained engineering eye, the sharp electrical lines illustrate
the months of planning in BC-500T design.
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MODEL BC-250T 250 WATT BROADCAST TRANSMITTER

(with power step up design)

Model BC-250T is a basic 1000 watt design modified and fully FCC approved
for 250 watt operation. Broadcasters now operating on 250 watts with an
eye to future higher power, may immediately own an ultra conservative 250
watt equipment and step up later to 500 or 1000 watts by purchasing a
“power increase kit"'. — Change to higher power can be made in 2 hours’

time, resulting in a fully FCC approved higher powered model.

54
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Model BC-250T

This model is offered the broadcast industry to fill future expansions as well as the most
conservative 250 watt equipment ever offered. — Actually the BC-250T transmitter is
a model BC-1T, 1000 watt design, fully described on Pages 42-49, with certain minor
changes to meet 250 watt FCC and engineering requirements.

the reader may obtain basic data by reading BC-1T descriptive matter.

Four 810 tubes in the 250 watt model replace the 833A
tubes in higher powered models. Even here the tube
socket chassis are interchangeable and wiring to either
the 810 or 833A tubes is the same. Power, modulation,
filter and reactor transformers, filter capacitors and mica
tank capacitors are specifically for the 250 watt model.
All other components are the same in the 250 watt
BC-250T, 500 watt BC-500T or 1000 watt BC-1T.

Such items as tank coils, Tee-network coils, intermediate

power supplies, metering, protective relays, insulation,

So similar are the designs,

cabinet design, oscillator and intermediate power ampli-

fier are identical in the BC-250T transmitter to that of

higher powered models.

If you increase power later, order the '‘power increase
kit for 500 or 1000 watts as listed on Page 56 and you
may start the following day's broadcasting at higher
power. — If, on the other hand, you never increase power,
your broadcasting station will own the most conservative

and reliable 250 watt equipment ever built.

Simplified schematic diagram of the Gates BC-250T transmitter,
Basic 1000 watt design is employed throughout.

PRINTED WIRING
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MODEL BC-250T SPECIFICATIONS

POWER OUTPUT: Rated 250 watts. Capable 300 watts.
MODULATION: High level Class B.
RF FREQUENCY RANGE: 540-2000 Kc.

RF OUTPUT: Full Tee-network variable coil tuning to match 50-75 ohms.
Please refer to antenna couplers, Pages 81 and 82.

RF STABILITY: Rated =10 cycles. (Typical: #=2 cycles). Vacuum mounted,
ovenless crystals (provision for 2} used throughout.

CARRIER SHIFT: 3% or less 0-100% modulation.

AUDIO INPUT: 150/250 or 500/600 ochms at +8 dbm for 100% modulation.

AUDIO RESPONSE: =1, db, 30-12,000 cycles.
(Typical: 1Y, db 30-16,000 cycles under practical programming O B e A

condiﬂons.) ing controls. Slip off the snap on inter-
lock perforated grill to reach all paris
from the front. BC-250T is the only trans-

NOISE: 60 db or betfter below 100% modulation. ;i:::rv?:ggﬁuf:,;'l:!rlxer?ngh:::ru\:;io':. AR
DISTORTION: 3% or less, 50-10,000 cycles. [At 959% modulation).
(Typical: 2% or less 50-16,000 cycles under practical programming
conditions).

TUBES: 12BY7A oscillator, 12BY7A first IPA, (2) 6BG6G second IPA, (2) 810
power amplifier, (2] 6BG6G first audio, (2) 6BGEG cathode follower
drivers, (2] 810 modulators, (2) 866A intermediate power rectifiers,
[2) 8008 main power rectifiers, (1) 5R4GY bias rectifier.

Total Tubes, 17. Dual vacuum mounted crystals
are designed into a new os-
Total tube types, 6. cillator with the emphasis on

stability and dependability.

VENTILATION: Convex through wide bottom front grill.

SIZE: 78" high, 36” wide, 32” deep. Front door swing 28”.*
Floor space, 8 sq. ft.

WEIGHT: Net 750 Ibs. Packed 1070 lbs. Cubage 71.
FINISH:  Medium hand rubbed gloss gray in two tones.

* Back and side removable. As design is for 100% service from the front, transmitter may
be located near or against back wall.

ORDERING INFORMATION

Complete 250 watt transmitter with one set of tubes, one crystal

and 0-3 line meter** . . . . ... . . BC-250T
100% spare tube kit for above . ... TK-306
FCC spare tube kit for above . .. . ... . . TK-307
Spare crystal and vacuum holder for above .. .. i ... . A-30866
Power increase kit to increase from 250 to 500 watts™** = M-5637
Power increase kit to increase from 250 to 1000 watts™** = M-5638

** Please state frequency and line impedance when ordering.

The back is removable but
*x% |ncludes all necessary components and tubes excluding crystal. Price is basoz you will never need to
on customer returning lower power components removed, except tubes. with BC-250T as all serv-

icing is from the front.
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PACKAGED RADIO BROADCASTING EQUIPMENT

These three models of complete radio stations are ready to attach to studio
and transmission lines. The 250 watt BC-250T, the 500 watt BC-500T or the
1000 watt BC-1T fransmitters are joined with all necessary FCC approved
monitors, audio equipment and with optional remote control apparatus.  This
equipmeni is mounted, wired and tfested. Along with assured system per-
formance is offered a most attractive and eye-catching broadcasting equip-
ment installation.

57
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PACKAGED RADIO BROADCASTING EQUIPMENT
(for 1000 and 500 watts ready to install)

For many vyears, the Gates complete packaged radio
station has been ver.y popular.  Provided is everything
necessary to attach studio equipment and transmission
line to the antenna. Transmitter, monitors, audio equip-
meni and remote control equipment, where used, is all
packaged and ready fo install. — The result is speedier
installation through the purchase of a complete system.
As wiring is complete, the installation engineer need not

concern himself with the details ordinarily associated with

piece by piece procurement.

The Gates modulation monitor has high level output for
the monitoring speaker which may be any good quality
A switch

speaker. Four input lines are switch selectable.

is also incorporated to bypass the limiting amplifier. In
this manner an emergency tube change in the limiter does

not necessitate leaving the air.,

All equipment components of the accessory cabinet are
fully described on a near adjacent page (see Index "Ac-
cessory Cabinet'). Remote control equipment referred to

herein is also covered in detail elsewhere in this catalog.

SPECIFICATIONS

TRANSMITTER: For 1000 watts, Model BC-1T.
For 500 watts, Model BC-500T.

For 250 watts, Model BC-250T.

MODULATION MONITOR: Gates MO-2639 [FCC
approved).

Gates M-4990 (FCC approved).
Gates SA-39B.

4 switch selectable 600 ohm inputs
to limiter. One input selector switch
to limiter or transmitter direct.

FREQUENCY MONITOR:
LIMITING AMPLIFIER:
SWITCHING PANEL:

SIZE OVERALL (including transmitter): 78" high, 59,”

wide, 32" deep.

REMOTE CONTROL {(optional): Gates Model RDC-10 with
transmitter unit mounted and wired in cabinet and
studio unit ready to install in studios, includes plate
current, plate voltage and tower light extension kits,
also motor tuned power adjusting rheostat. Also
includes modulation monitor and frequency monitor
extension meters for studio installation, (see Index
"Remote Control'" for full detail).

ORDERING INFORMATION

Complete
Complete
500 watt radio station with one
500
250

250

Complete

Complete watt radio station with one

Complete watt radio station with one

Complete watt radio station with one

EQUIPMENT REFERENCES:

set of tubes,
set of tubes,
set of tubes,

set of tubes,

1000 watt radio station with one set of iubes, crystal, less remote control

1000 walt radio station with one set of tubes, crystal and with remote control

,,,,,,,,,,,,,,,,,,,,,,,, GY-10003
R GY-1000BRDC

crystal, less remote control . . GY-500B
crystal and with remote control . . . GY-500BRDC

crystal, less remote control ... GY-250B
crystal and with remote control ... . GY-250BRDC

BC-1T fransmitter . . .

BC-500T transmitter . . .
BC-250T transmitter . . .
M-4990 frequency monitor . . .
MQO-2639 modulation monitor . . .
SA-39B limiting amplifier . . .
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Page 42

Page 50

Page 54

Page 84
Page 87
Page 123
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BC-250GY 250 WATT BROADCAST TRANSMITTER

The Gates BC-250GY has o world-wide reputation for
long trouble-free service, and is the most used 250
watt broadcast transmitter in America.  Walk in fo
service, big component design and extra generous
The BC-250GY

rightfully called, “"The work horse of the broadcast

facilities. Gates fransmitter is

industry.” If the frequency allocation will never

permit increase in power, this model BC-250GY is

the proper selection.

CONSTRUCTION: In the BC-250GY transmitting plant
is an assemblage of large heavy parts strategically
placed for instantaneous accessibility. This, added tfo
walk-in-to-service design, not only brings the ad-
miration of the technical staff but spells cool, reliable
operatfion. Generous spacing of components with the
entire center of the cabinet free air, just naturally
brings this result. Built in a cabinet 78” high, 40”
wide and 33" deep and finished in hand rubbed
gloss gray. Oscillator deck slips out in seconds if
need be. Audio deck hinges out to reach under com-
ponents. Full length hinged inferlocked rear door is
provided.

RADIO FREQUENCY: Three stages, provision for 2
crystals in temperature controlled ovens, 813 RF driver
provides abundance of drive and long tube life, 2 type
810 single ended power amplifiers feed an output
coupling network that will match specified impedances
from 30 to 300 ohms.

AUDIO FREQUENCY: Two dudio stages consist of
push-pull 6L6’'s driving two 810 tubes operating as
Class B high level modulators. Conservatively rated

810's in the modulator insure reliable operation and
added tube life.

METERING: Eight meters, more than in any other
250 watt broadcast transmitter.  Includes: oscillator
plate, RF driver plate, PA grid, PA plate, plate volts,
filament volts, modulator plate and RF output. There is
no multi-metering in the BC-250GY transmitter.

POWER SUPPLIES: Two power supplies develop the high
voltage, intermediate and bias voltages for the entire
fransmitter.

PROTECTIVE RELAYS:
largely replace circuit breakers.

Like all Gates transmitters, relays
Adaption to remote con-

59

trol, as well as full protection is complete in this type
design. Two overload relays for power amplifier and
modulator ore incorporated plus plate contactor relay
and vacuum time delay relay. Ease of attaching remote
control is self-evident,

POWER RESISTORS: All heavy sized power resistors dre
of the ferrule or plug-in type. This not only assures easy
replacement but is indispensable for cleaning and assures
no breckage during shipment.
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BC-250GY 250-WATT BROADCAST TRANSMITTER

Oscillator unit (dust cover removed) accommodafes two 100% serviceability is always foremost in Gates
crystals and ovens, has ifs own tuning meter and may designs. Here the audio deck hinges out to reach
be removed in seconds. the under-chassis parts.

COOLING: As the large roomy design allows convex cooling, the absenca
of blowers or fans assures quiet operation. In properly treated room design
operation may be near a microphone, though it is always recommended that
the transmitter be isolated from operating procedures by a glass partition or

similar.

TRANSFORMERS: As all Gates transmitters are designed for 50 and 60 cycle
operation, the transformers must be built with larger core and coil sections.
This offers extra conservatism to 60 cycle users and no waditing for 50 cycle

users. Generally there are no multi-transformers or the load is divided

through several filament transformers and filter reactors instead of combining.

PERFORMANCE: Low distortion and noise, wide frequency response and

excellent stability, both RF and in regulation of the power supply, forms

smooth sounding equipment that will delight musical audiences, and develop

Rear illustration shows roomy big transmitier
design with walk-in-to-service fealture.

the rich full quality required in all programming.

60
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BC-250-GY SPECIFICATIONS — ORDERING DATA

SPECIFICATIONS

RATED POWER OUTPUT: 250 watts. RF RANGE: 540-1600 Kc |os ardered).

CAPABLE POWER OQUTPUT: 280 walts. AUDIO INPUT: 600 ahms balanced af +14

dbm 2 db.
STABILITY: 5 cycles.

POWER INPUT: 230 volt, 2 wire, single phase.
FREQUENCY RESPONSE: At 909% modulation, 1

+11, db 30-10,000 POWER CONSUMPTION: 1.6 KW at 95% mod.
cps.

TUBES: 807 oscillator, 813 IPA, {2) 810 power
+72db 30-12,000 cps.

amplifiers, {2) 6Lé [1622) audio

drivers, {2) 810 Class B modulators,
DIST N: 0-7 % % s
ORTIO i]odjgﬁozps 3% orless at 90% 12) 8008 rectifiers and 5YAG rectifier.

WEIGHT AND CUBAGE: 900 lbs. packed.

NOISE: 60 db ar better below 100% mad. Cubage, 112.
RF QUTPUT IMPEDANCE: 30.300 ohms (as SIZE: 78" high, 40" wide, 33" Jdeep.
ordered). Rear door swing 327.
o

ORDERING INFORMATION

Complete 250 watt broadcast transmitter with one set of tubes,

caystal and oven .. B BC-250GY
100% spare tube complement for BC-250GY transmitter ... M-3074
FCC spare tube complement for BC-250GY ftransmitter TK-201
Extra crystal and oven for BC-250GY transmitter ... ... JK57M

NOTE: Be sure to state carrier frequency and RF output impedance when ordering.
For monitors, anienna couplers and other accessories, please refer to Index
in back of catalog.

|
0SC. R F POWER
DRIVER AMPLIFIER
g8 o7 813 2-810'S
_
/ ]
OSC. PLATE AUDIO DRIVER MODULATOR
MOD. BIAS , .
5vVa 2-6L6'S 2-810°S
POWER
SUPPLY
2-8008S
BLOCK DIAGRAM
BC-250 GY
M-3456
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GATES

ACGESSORY CABINET FOR RADIO
BROADGAST TRANSMITTERS

(Model GY-60B)

AWl the neczssary accessories to meet FCC requirements and good
operafing practice will bz found in this cabinet. — At the top is
the Gates FCC approved MO-2639 modulation monitor and under
this is the FCC approved M-4990 frequency monitor. Next in line
is the SA-39B limiting amplifier, directly under which is the input
switching panel. The swifching panel accommodates two tele-
phone lines, a local and auxiliary input [four in all) at 600 ohms.
A second switch allows bypassing the limiting amplifier for emerg-

ency tube change in the limiter, efc.

More than ample blank panel space is provided in the lower
section of the cabinet for incorporation of remote control equip-
ment for unattended operation or any other desired accessory.
The GY-60B accessory cabinet is completely wired, including coaxial

cables fo terminate the frequency and modulation monitors.

Cabinet size, design and finish are compatible to all Gates broad-
cast transmitters. A full length rear door assures easy access.
Use of this equipment offers the definite advantages of time saving
during installation, proven performance of these accessories as a
package and the attractive commercial appeardance so necessary
in today's modern era where visitor and worker admire equally

a job well done.

62
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SPECIFICATIONS

MODULATION MONITOR: Gates Model MO-2639, fully

FCC approved.*

LOUDSPEAKER OUTPUT: 8 ohms from modulation monitor
for direct off the air monitoring.

FREQUENCY MONITOR: Gates Model M-4990, fully FCC

approved.*

LIMITING AMPLIFIER: Gates Model SA-39B. Input and

output impedances, 500/600 ohms.

SWITCHING PANEL: Four switch selected 500/600 ohm
inputs, two for line input, one for local input such as
microphone preamplifier, and one for auxiliary input such
as turntable. Second switch is for bypassing limiting
amplifier for on-air maintenance,

GY-60B

POWER INPUT: 115 volts, 50/60 cycles, approximately

390 watts.
FINISH: Two-tone gloss gray with escutcheons in ano-
dized black.
SIZE: 78" high, 234" wide, 19" deep.

Rear door swing 20”.

WEIGHT: Net 290 |lbs. Packed 405 lbs.

CUBAGE: 3I.

* Fully described elsewhere in this catalog. Please refer to Index.

ORDERING INFORMATICN

Complete accessory cabinet with one sef of tubes N ... GY-608B
100% spare tube kit for GY-60B ... ... ... ... - TK-302
\
I XMTR.OUTPUT TANK
MODULATION SPEAKER
] MONITOR ALARM
M2639 EXTERNAL METER
FREQUENGY XMTR OSCILLATOR
= MONITOR
M4990 I EXTERNAL METER
| _|LIMITING AMPLIFIER
SA39B
XMTR. AUDIO
SWITGHING PANEL F INBUT
115V, LINE LINE LOCAL AUX.
AC | 2
GY60 RACK CABINET
A-C30745
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Front of Models BF-E-10B ond BF-E-50B transmitters.

Removable perforated cover screen allows full visibility with component protection.

Two smart all new transmitters for low power FM broad-
casting provide higher performance standards than ever
before in a mode of broadcasting synonymous with qual-

ity fransmission.

Basic in all Gates FM transmitters up to 5000 watts is the

M-5534 ten-watt exciter unit. This exciter is detailed in

the block diagram on Page 65 and is 100% new in

circuit and component design with multiplex as an

optional plug-in accessory {see Page 70). A new low
in distortion has been obtained after long research in
both circuitry and associated components. Inexpensive
type tubes are employed and when replaced, no retun-

ing is necessary for maximum performance.

From lef: to right: (1) Rear view of
BE-E-50B and BF-R-50C transmitters, {2)
rear closed view of all three models,
(3) front view (cover removed} of
BF-E-10B ten-wait model.

64

10 WATT AND 50 WATT
FM RADIO TRANSMITTERS
FOR BROADCASTING

(with multiplex optional)

Approved for educational FM broadcasting
88-108 Mc.

FM link service*.
40-220 Mc mode! [Page 205).
100% self-contained.

Entirely new.

* In most countries but not U. S. A,

MODEL BF-E-10B:

ing but with many other interesting applications.

Primarily for educational broadcast-
Ten
watts output and meets all FCC requirements including
RF output indicator and audio level meter adjustable to
100% modulation. Operates 88-108 Mc.

MODEL BF-E-50B: fo the BF-E-10B but

with a 50-watt power amplifier added, along with addi-

Quite similar
tional power supply. Has RF output indicator and audio
level meter. Operates 88-108 Mc.
MODEL BF-R-50C: For many relay, communications and

link service in the 40-220 Mc range, this model is very
similar to the BF-E-50B and is listed on Page 205.
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(GATES)

SPECIFICATIONS

BF-E-10B, ten watts. BF-E-50B, fifty watfs
88-108 Mc, as ordered.

POWER OUTPUT:
FREQUENCY RANGE:

RF OUTPUT: 51 ohms (Type N connectfor).
OSCILLATOR: Direct crystal controlled, 0.001% stability.
MODULATION: Phase shift, employing pulse techniques.

FREQUENCY SWING: 100 Kc. (=75 Kc=100% modulation in FM

broadcasting).

INPUT: +10 dbm =2 db at 600 ohms impedance.

RESPONSE: Within 1 db of standard 75 microsecond pre-emphasis
curve or flat =1 db, 50-15,000 cycles, as desired. (If
preference, state when ordering.)

DISTORTION: 1% or less 50-100 cycles.

Yy % or less 100-10,000 cycles.
1% or less 10,000-15,000 cycles.
NOISE: 65 db below 100% modulation [FAM].

60 db below equivalent 100% AM modulation.
METERING:

POWER: 115 volts, 50/60 cycles.
230 watts.

RF HARMONICS:

RF output, audio level, plate current, plate voltage.

BF-E-10B, 120 watts. BF-E-508,

Suppression meets or exceeds all FCC requirements.

TUBES: BF-E-10B — (7) 6AU6, (4) 12AX7, (3) 616, (2) OA2, and one
each 6AQ5, GZ34/5AR4, 6080, 6360.
BF-E-50B — Same as above, with {2} 6146 and (1) 5R4GYA
tubes added.
SIZE: 26" high, 28” wide, 14" deep.
WEIGHT: BF-E-10B — Packed 115 lbs. Cubage 8.5.
BF-E-50B — Packed 165 lbs. Cubage 8.5.

Inner front view (cover removed) of BF-R-50C
and BF-E-50C fifty-watt FM transmitters.

ORDERING INFORMATION

Ten watt FM transmitter with

tubes and crystal .. . BF-E-10B
Fifty watt FM transmitter with

tubes and crystal .. BF-E-50B
100% spare tube kit for

BF-E-10B ... .. ... TK-308
100% spare tube kit for :

BF-E-50B ... .. ... . TK-309
Multiplex single sub-channel = M-5633A
Multiplex dual sub-channel . M-5633

When ordering, state carrier frequency. 1f multiplex
ordered, state sub-carrier frequency or frequencies
as related to receivers to be used.

Block schematic of BF-E-10B, BF-E-50B ond BF-R-50C transmitters,
The M-5534 exciter (part of these transmitters) is basic for all FM models including 5000 watfs.

l[ FREQUENGY MULTIPLIERS
RF
64U6 6AUG 6aus €AUS 6AUS ads 6.6 L 646 6360 | OUTPUT
x3 x2 X3 X2 X3 X2 x2 x2 10 WATTS
[ L i I [

JACK FOR INSERTING
MULTIPLEX SUB-CARRIER

12a%7 64Q5 12 AX7
| CATHODE AUDIO
1A0DULATOR FOLLOWER INPUT

L

|

12AX7
SAWTOOTH

12AXT7
e CONSISTS OF
. 1~RZ34/54R4
1-6080
1-6AU6
2-042
 Se—
6aub
CRYSTAL
0S¢,
BLOCK DIAGRAM
101-125 KC BFE-I0B BFE-508 BFR-50C

320 VOLT REGULATED
POWER SUPPLY ON
EXCITER PANEL

|
M5534
EXCITER

USED ON ALL GATES

FM TRANSMITTERS

FM TRANSMITTERS

|

|
I

—
600 VOLT P A
POWER SUPPLY
1-5R4GYA CEUEL

ADDED EQUIPMENT FOR 50 waTT
MOOEL BFE-508B

NOTE:

PA FOR BFR-50C GONSISTS OF,
-5894 (SEE PAGE 205

-64Q5  FOR FMR-50C)
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250 WATT FM TRANSMITTER

(Model FM-2508B)

® 100% new FM design.

® For 88-108 Mc broadcasting and other models
between 40 and 220 Mc.

@® Multiplexing optional.
® Built for easy adapting to remote control.

® New wide response and low distortion.

@ New exciter uses standard receiving type tubes.

Scores of earlier Gates 250 watt FM transmitters have set the stage
for this entirely new FM equipment. Constructed in one sturdy
cabinet and entirely self-contained, the FM-250B eliminates the
complexities formerly associated with FM and in the doing, adds

greatly to performance standards and reliability.

The M-5534 exciter unit {block diagram on Page 65) with plug-in
multiplex sub-channels as optional accessories is all new with basic
design built around the additional quality demands in multiplex-
ing which results in a superior exciter whether or not multiplexing
is used. — If multiplex is added later, the cost is much less as the

basic design is with multiplex in mind. See Page 70 for multiplexing.

The power output stage is single ended, using one 4X250B tube.
As the exciter develops 10 watts output, the total 250 watt trans-

mitter consists of the exciter and the single tube power amplifier

stage.

Metering is complete including a direct reading power output and VSWR
meter. Protective and operating relays are built with remote control in mind.
No circuit breakers are employed. Ease of servicing is emphasized in the
mechanical design. Air intake is filtered and air pressure to the power
amplifier tube is diaphragm pressure switch protected. — The FM-250B is
available for use at other frequencies and at other carrier swing limits

between 40-88 and 108-220 Mc.

66
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FM-250B SPECIFICATIONS

POWER OUTPUT: Rated 250 waltts.

FREQUENCY RANGE: FM-250B {Broadcast), 88-108 Mec.
FM-250C (Communications), 40-88
Mc and 108-220 Mc, as ordered.

FM-250B, =100 Kc (75 Kc¢ con-
sidered 100% modulation).
FM-250C, available as ordered.

FREQUENCY STABILITY: 0.001% via temperature
controlled crystal.

FREQUENCY SWING:

OSCILLATOR: Direct crystal controlled.

RF QUTPUT: 51Y, ohms to coaxial line to Type N
connector.

AUDIO INPUT: 600 ohms at +10 dbm, =2 db {(for

100% modulation].

FREQUENCY RESPONSE: Within 1.0 db of standard 75
microsecond pre-emphasis curve or flat +1.0 db,
50-15,000 cycles, as desired. Specify if preference.

DISTORTION: [(at 100% modulation]
1% or less 50-100 cycles.
0.5% or less 100-10,000 cycles.
1% or less 10,000-15,000 cycles.

NOISE: 65 db below 100% modulation {FM).

60 db below equivalent 100% AM modulation.

RF HARMONICS: Suppression meets or exceeds all FCC

requirements.

POWER INPUT: 115 volts, 50/60 cycles, single phase,
2 KVA demand.

TUBES: (7) 6AUS, (4) 12AX7, (3) 616, (2) OA2, (2) Bb66A
and one each 6360, 6AQ5, 6080, GZ34/5AR4,
4X250B.

METERING: Filament volts, PA grid current, PA plate

current, plate volts, power output/VSWR.
Pin jacks measure each circuit in exciter
using standard volt-ohm-meter and prods.

RELAY PROTECTION: Grid underload, plate overload, air
pressure, door intferlock, filaments

or end plate voltage on.

SIZE: 78" high, 27” wide, 36" deep. If end bells
removed, width reduces to 24”.
WEIGHT: Net 510 Ibs. Packed 820 Ibs. Cubage 44.

FINISH: Medium gloss gray with escutcheons in black
and trim in chrome.

ORDERING INFORMATION

FM 250 watt broadcast transmitter with tubes, crystal and oven*

FM 250 watt transmitter for 40-88 Mc or 108-220 Mc, with tubes,
crystal and oven** . U .

Spare 100% tube complement for FM-250B . ... ..
Multiplex single sub-channel ... e

Multiplex dual sub-channel ... .. e

,,,,,,,,,,,, FM-250B

. FM-250C

. TK-311

e M-5633A
R e . M-5633

* State carrier frequency when ordering.
** State corrier frequency ond frequency swing when ordering.

Rear of FM-250B and FM-250C
transmitters showing air filter In-
take and internal units with dust
covers In place.

ER— RF
EXGCITER 3IW 4%X250-B OUTPUT
—_——
M-5534 P A, 250 WATTS
l_—r_
| L
I |
L SOREEN |
}PLATE
2-866A

BLOCK DIAGRAM FM-250-B
250W FM
BROADCAST TRANSMITTER

Open view of FM-250B and
FM-250C  exposing interior of
power amplifier and power supply
components,
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1000 WATT FM BROCADCAST TRANSMITTER

(88-108 Mc)

Another 100% new FM broadcast transmitter fitting the exacting
needs of the Hi-Fidelity era. New circuits and greatly simplified
design up-grades FM to a new quality stature. Inbuilt reliability,
a new exciter using standard receiving tubes and elimination of
clumsy mechanical arrangements, often associated with earlier FM
equipments, assures complete technical contentment through mini-

mum service and maintenance needs.

As in all Gates FM transmitters, multiplex is an optional accessory.
Where basic design is with multiplex in mind, the main channel
exciter must be way above normal needs in standard FM. This
makes for better FM broadcasting and much lower cost multiplexing
equipment. — The M-5534 exciter “block diagram' is found on
Page 65. Multiplexing is discussed on Page 70.

Radio frequency line-up consists of the M-5534 exciter feeding a
30 watt IPA stage which in turn drives the push-pull 4-400A
power amplifiers to produce an easy 1000 watts output. Coupling
between exciter and IPA, and IPA and the power amplifier is at the
low 51 ohm impedance. This greatly adds to stability and ease of

tune-up.

The relay complement is complete including: [a) filoment start
contactor, (b] plate start contactor, (c) grid underload protection,
(d) plate overload, {f] door interlock, and (g) diaphragm fype air

flow guard to the power tubes.

Exciter, IPA and power amplifier are each in separate shielded

compartments to eliminate interaction and assure meeting FCC

Attractively styled, the FM-1B, 1000 watt FM trans-
mitter has all controls to the front including exciter
tubes and pin jacks for testing. If multiplex is
added, the blank panel at the bottom is removed
and multiplex quickly instatled.

harmonic standards. The output meter reads directly ""power in
watts™ and VSWR. Two power supplies, a 600 volt and 3500 volt,
operate intermediate and power stages respectively. Air intake is
filtfered and blower cooling is applied to the entire power amplifier
chamber.
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FM-1B SPECIFICATIONS

POWER OUTPUT: Rated 1000 watts. Capable 1100 watts.

FREQUENCY RANGE: 88-108 Mc. (On special order,
available for other frequencies between 40 and 88
Mc.

RF OUTPUT: 51, ohms into a %" coaxial flange

connector.

OSCILLATOR: Direct crystal controlled.

FREQUENCY STABILITY: 0.001°%.

HARMONICS: Suppression meets or exceeds FCC
requirements.
MODULATION: -+100 K¢, (=75 Kc reguired for 100%

modulation).

AUDIO INPUT: 600 ohms at =10 dbm =2 db.
Within 1 db of standard 75 microsecond
pre-emphasis curve or flat =1.0 db from
50 to 15,000 cycles. If preference, please
specify.

RESPONSE:

DISTORTION: (at 100% modulation)
1% or less 50-100 cycles.
0.5% or less 100-10,000 cycles.
1% or less 10,000-15,000 cycles.
NOISE: 65 db below 100% modulation (FM).

60 db below equivalent 100% AM modulation.

POWER INPUT: 230 volts, 50/60 cycles, single phase,

3-wire, 5 KVA demand.

TUBES: (7) 6AU6, (4) 12AX7, (3) 6J6, (2) OA2, (2] 6146,
(2) 4-400A, (2) 8008 and one each, 6360, 6AQ5,

6080, GZ34/5AR4 and 5R4GYA.
METERING: Filament volts, PA grid current, PA plate
current, plate volts and power output/VSWR.
(Pin jacks permit detailed checking of exciter
with volt-ohm-meter and standard prods.)
SIZE: 27" wide, 78" high, 36Y,” deep. Width may be

reduced to 24” by removing end bells.

WEIGHT: Net 880 Ibs. Packed 1140 |bs. Cubage 44,

ORDERING INFORMATION

1000 watt FM transmitter with tubes, crystal and oven

(state frequency when ordering)
100% spare iube kit for above ... ... .
Multiplex single sub-channel

Multiplex dual sub-channel

Rear view FM-1B tronsmitter show-
ing air intake filter and clean,
straightforward construction,

RF
EXCITER 3w 2-6146 30w 2-4-400A | OUTPUT
| s
M-5534 LRA. PA. 2B HAT TS
L i _‘,_E_J
FPLATE
SCREEN |
| e
[ ! PLATE
T - i
600 VOLT 3500 V
5RA4GA 2-8008

BLOCK DIAGRAM FM-I-B
I-KW-FM
BROADCAST TRANSMITTER

The cover plate is removed to ex-
pose the push-pull power ampli-
fier. Blower attaches directly to
power tube chamber for maximum
effect.
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GATES

MULTIPLEX FOR ALL GATES FM TRANSMITTERS

All Gates FM transmitters from the 10 watt and 50 watt models for educational
institutions to the large 5000 watt models, are designed for the addition of

multiplex now or at any future date.

The new Gates M-5633 and M-5633A multiplex sub-channel generators, for
one or two sub-channels, are plugged into the main exciter unit with standard
coaxial plugs provided. The addition of multiplex is simplified to bolting
down the 10%,” x 19” panel that accommodates the power supply, inserter
and one or two sub-channels, plugging it info the main exciter, connecting

to the power line voltage and with only touch-up funing, it is ready to use.

The main exciter is of entirely new design to offer superb main channel service
and equally imporfant, to accommodate the broader technical demands of

multiplexing, not possible with older FM exciters.

Multiplex receivers are available from several prominent companies. A
sub-carrier frequency of 41 Kc for the first sub-channel and 67 Kc for the
second sub-channel has been adopted by one well known receiver and
functions excellently.  Unless otherwise stated, these sub-frequencies will

be supplied with Gates multiplex systems.

In all Gates FM fransmitters except the BF-E-50B, multiplex can be installed
in place of a blank panel on the front of the transmitter. In the BF-E-508

transmitter the multiplex chassis fits inside the cabinet.

Most multiplex installations are with one sub-channel. This permits regular
broadcasts on the main channel and storecasting, music service to restaurants,
etc., or any other approved service on the sub-channel. Many will recognize
the stereophonic possibilities. In the communications models, the sub channel
may be used as a talking channel or a second program channel, subject to

restrictions of government bodies and technical feasibility.

M-5633A SUB-CHANNEL is a single sub-channel unit with inserter and power

supply, ready to plug in the main exciter.

M-5633 DUAL SUB-CHANNEL is the same as the M-5633A but has the second
sub-channel added.

GATES RADIO COMPANY
Quincy, [llinois, U. S, A.
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9000 WATT FM BROADCAST TRANSMITTER

A new quality 5 KW FM power plant with multiplex optional, to fit the most
exacting technical requirements of an industry on the march. NEW, low cost,
long life tube complement. NEW performance standards and NEW ease of

servicing fo keep a fine transmitter fine!
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(GATES |

FM-5B 5000 WATT FM TRANSMITTER

Rated at one-half percent distortion between 100 and
10,000 cycles and 1% at 50 cycles and 15,000 cycles, the
new FM-5B power in FM will produce true Hi-Fi-Quality.
An entirely new exciter (schematic Page 65) employing
pulse techniques in phase modulation was created. The
greater quality demands of multiplexing demanded
research in circuit constants with the result, a simpler,
better performing and highly reliable basic exciter void
of special tubes and where standard tubes, when replaced,

necessitates no readjustments for best performance.

The left cabinet of the FM-5B FM transmitter (Page 71} will
be recognized as the FM-250B, 250 watt transmitter listed
on Page 66. The 51 ohm output of this 250 watt model
This adds
stability and ease in servicing and with the 5000 watt

becomes the driver for the 5 KW amplifier.

section entirely independent as to power supplies, control
circuits and function the possibility of interaction, the
cause of instability, is eliminated. For full detail on the
FM-250B transmitter, the driver for this 5KW model, the

reader need only refer to Page 67.

For 5 KW, two 6076 tetrodes are operated in push-pull

Rear of FM-5B, 5000 watt FM transmitter,
The right cabinet is the FM-250B transmitter
described on Page 66.

bility.

an over abundance of air for long tube life. r-

Open view of the 5 KW power chamber.
chamber door hinges open for quick accessi-
The large squirrel cage blower supplies

72

and receive their plate voltage from a self-contained,
3-phase, full wave power supply delivering 5000 volts
to the plate. An intermediate screen supply consists of

dual 8008 tubes as a full wave supply.

As the carrier frequency appears ot the output of the
RF exciter, both the IPA driver, the IPA itself and the
power amplifier operate at the assigned carrier frequency.
This again adds to stability as well as assured ease in

modulation.

Protective circuits are all relay controlled for both instant
protection and edsy adaptation to remote control. RF
output metering reads directly in watts and standing wave
ratio. Multiplex may be added at any time or ordered
with the equipment. Please refer to Page 70 for multi-

plexing.

In the Gates FM-5B, 5000 watt FM transmitter, the buyer
has indeed the very latest and most modern FM broad-
casting equipment available today. Nothing has been
spared to make it so. Here indeed is the excellence of

Gates research demonsirated at its fullest fruition.

Full length rear doors are fully removable,
permitting location of the transmitter closer to
the rear wall. The air intake filters are shown
at the bottom,

The
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(GATES]

FM-5B SPECIFICATIONS

POWER OUTPUT: Raied 5000 waits. Capable 5500 watts.
FREGUENCY RANGE: 88-108 Mc. [(Other freguencies to
170 Mc available on special order.)

RADIO FREQUENCY OUTPUT: 51V, ohms info 153"
cagxial flange connector,

Reads directly in watts power plus
standing wave ratio.

OSCILLATDR:  Direct crystal centrol.
FREQUENCY STABILITY: 0.001%.
MODULATION: Phase shift with pulse technigues.

MODULATION CAPABILITY: =-100 K¢, (==75 Kc=100%
modulation).

AUDIO INPUT: 400 obms at +10 dbm =2 dbm.

FREQUENCY RESPONSE: Within 1 db of standard 75

microsecond pre-emphasis curve or flat =1 db from
50-15,000 cycles. [f preference, please specify,

OUTPUT METER:

POWER: 230 wvolts, 50/6C cycles, 3 phase, 20 KVA
demond. 115 volts, 50/680 cycles, single phase,
500 watts.

METERING: (driver cabinet) {1} filament volts, (2) IPA

grid*, (3] PA plate current®, (4) plate volts, (5)
autput meter in wats and VSWR,

[power amplifier cabinet] (1) filament volts, (2] PA
grid, {3} PA plate current, (4] plate volts, {5) output
meter in watts and VSWR,

NOTE ): Pin jacks measure excijer tubes a) every monitor
point by using standard volt-chm-meter and tesl
prods.

NOTE 2:  Use of power output/VSWR mefer oi cutput of driver

amplifier or input of power amplifier, provides
superb method of correct coupling ond easy fune-up
belween driver ['\PA) ond final (PA].

* |PA in driver is actually PA of the 250 wart unit but of course
becomes IPA in 5 KW model.

DISTORTION: (at 