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Gates 1D Detail

The Model 1D 1000 watt radio broadcast transmitter has been designed
for the commercial radio broadcasting station as a moderate priced first
quality transmitting equipment that will meet all government require-
ments and more important the exacting demands of the most critical
radio engineer. It has been designed to offer that type of eye value
that appeals to the sales department and the type of on the air ear value
that commands listeners.

The Gates Model 1D includes the main transmitter cabinet, one
complete operating set of tubes, the Gates 25-A frequency control unit
and one oven with crystal ground to customers frequency. As provision
is made in all Gates equipments for two ovens and crystals the second
oven assembly is available if desired at only small cost.

The standard design of the 1D transmitter is in line with what might [:.’L.)-
be termed the engineers utmost desires, namely access of every part
regardless of its nature. By consulting the rear illustration it will be
noted that this view is open, that is, all sides are removed. This is so
that not only parts in the front or rear are accessible but likewise on the sides. Sides may be removed by
simply removing a few screws while the back door may be taken off by removing the hinges, a simple pro-
cedure. Front panels remove by loosening the panel screws thus making the transmitter a frame work for
servicing and cleaning requirements, The meters are acces-
sible by reaching up from the front doors or in from the back.
Each of the sub assemblies may be removed from the verti-
cal cabinet mounting by removing a few screws the same as
would be done to remove a rack panel commonly used with
speech equipment, monitors, etec.
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The frequency control apparatus which is the well known
Gates 25-A equipment now used in hundreds of broadeasting
stations is supplied as a separate unit usually mounted on
the same rack cabinet as the frequency and modulation moni-
tors but of course may be mounted at any point desired. The
use of the 25-A frequency control unit adds greatly to the
stable operation of the 1D transmitter as this equipment
consists of an oscillator stage, a class A isolation amplifier
and a second buffer stage and with a self contained power
supply making the 25A unit actually a seven watt self con-
: tained transmitter. This unit link couples to the third buffer
r?r?r?f?:ﬂ;m%n { o stage which is in the main 1D transmitter cabinet. Aftention
J}wuum iy | should be called to the fact that 3 buffer stages exist Hhetween

L L g the oscillator and final amplifier which any engineer will
agree represents the finest in transmitter design and elimi-
nates any reasonable possibility of carrier shift sometimes
caused by insufficient buffer stages.

The main 1D cabinet is 72” high, 30” wide and 28" deep. It is
built of welded steel angles and channels around which is
fitted the sides, front panels and rear door. Arrangement
is such that the completed cabinet with all enclosures mounted
thereon reflects the appearance of the highest type of cabinet
design and finish. The front panels are of 3/16 colled rolled
strecher level steel finished in gloss, waxed, medium gray.
REAR VIEW OPEN The control panel is artistically lettered in stream line effect
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through silk screen application of the letter-
ing. Front doors are heavy perforated pieces
carefully hung and finished in a second tone
of dark gray offering a transmitter of striking
appearance. All doors are interlocked for op-
erator protection. A fan provided in the rear
door and ample perforation provides a com-
plete circulation of air for cool reliable per-
formance in the hottest summer weather. All
parts are of such design that sea shore opera-
tion is equally reliable to inland operation.

Technical Detail

The engineering design of any transmitter is
of the most importance as regardless of fine
appearance it is the “on the air” results that
pay dividends. The 25A frequency control unit,
previously described, feeds a third 813 buffer
stage which is tuned both grid and plate from
the front panel and likewise both grid and plate metering is provided on the front for this stage. The 813
buffer stage drives the final push pull class C amplifier with excess of grid drive assuring high efficiency.
The final amplifier consists of two 833A tubes which are inductively coupled to the transmission line which
is of the unbalanced type designed to match any type of line up to 250 ohms impedance thus offering an im-
pedance match for 73 ohm coaxial and commonly used 2, 4 and 5 wire lines. Metering consists of grid drive,
plate current, filament voltage and plate voltage for this stage meeting all F.C.C. requirements.

FRONT TOP, DOORS OPEN

The audio compliment consists of three stages first of which is a push pull 6A5G stage which feeds a push
pull 845 stage and which in turn feeds the class B modulator stage of two type 833A tubes. Metering consists
of 845 driver plate current and modulator plate current. Note should be made that the modulator and power
amplifier tubes are interchangeable for economy in operation. The audio frequency section has been designed
for extreme high quality of operation and flat response with low noise and distortion (see specifications).
Note should be made of the 3 audio stages self contained in the transmitter thus requiring only a moderate
size line amplifier ahead of the 1D transmitter such as the Gates 27C0 limiting amplifier or any amplifier
that will supply approximately one watt of audio power.

Specifications:

Carrier output — 1000 watts (provision may be made for reducing LS power if
required).

Frequency range — 550 to 1700 Kec. as specified when ordering.
Power Supply — 220 volt single phase 50-60 cycles.

Power consumption — Approximately 5500 watts.

Radio frequency stability — plus or minus 10 cycles.

Radio frequency harmonics — below .05 percent.
Modulation — Class B full 100% at conservative tube rating.

Audio input — 500-600 ohms at plus 10 decibels (.006 watts reference).

REAR - CLOSED ° Average program level — plus 7 Db.

ATES RADIO & SUPPLY C0*enciRees QUINCY,ILL.US:A.




SPECIFICATIONS — Continued

Audio response — Flat within plus or minus 114
Db. from 30 to 10,000 cycles.

Distortion content — 75% modulation 2% or less.
100% modulation 3% or less.

Noise level — 55 Db. below program level.

Tube compliment — Two 802, one 45, one 573, one
813, two 575A rectifiers, four 833A,
two 845 and two GABLG.

Bias supply — Selenium type using no tubes.

Protective compliment — Full relay control with 25A FREQUENCY CONTROL UNIT
push button start and stop, over- -
load relays and thermo-breakers and interlock relays.

Operating cost — Based on 2 cents per KWH estimated at approx. 25 cents per hour.

Price — on application.

The Gates 1D transmitter is designed as a commercial broadcast {ransmitting equipment. It may be had on
special order, however, for high frequency operation up to 20 megacycles. Also odd line voltages and fre-
quencies may be provided for on special order.

Colors — Though all Gates {ransmitters are manufaciured in colors that have been determined as durable and

conservative they can be had on special order in other colors to match installation requirements. Where such
is desired a sample color card should be sent with the order as nearly every shade except black has various tones
and even black is available in many different glosses which are difficult to state in writing. We suggest for new
installations the use of standard Gates colors where possible and designing the transmitter rooms to so match
these finishes.

Phasing Equipment — Gates has designed many types of directional phasers and a bulletin is available illus-
trating several types that have been manufactured. As each phaser is a custom built equipment it is impos-
sible to quote without full engineering detail in the hands of the Gates engineering department. The same
applys to antenna tuning equipment which may be had in several standard types or special types as may be
required.

Speech Equipment — A large and complete line of speech equipment may be found in the Gates catalog or any
special speech input design may be had for the broadcasting station requiring facilities not covered by standard
Gates units. Coordinated transmitter installations assure the finest overal performance and Gates Engineers
will gladly discuss any type of coordinated installation to fit budget requirements.
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— Gates 21 and 22 Series

"~

Antenna Tuning Units

and

A New Tower Lighting Choke Cabinet

A complete new antenna
tuning equipment offered
in models for series or
shunt fed radiators.

full detail on next page




GATES 21 SERIES ANTENNA TUNING EQUIPMENT

In the realm of modern radio broadcasting one of the most important items in the entire broadcasting plant is
the antenna tuning equipment, as it is at that point that energy may be either conserved or destroyed.
Likewise improper antenna tuning equipment will often act as a harmonic generator which not only is con-
trary to good engineering practice but likewise reduces the strength of the fundamental signal.

In the 21 Series antenna tuning units are offered two models for series feed and two models for shunt feed, both
being the last word in engineering design and electrical construction.

GENERAL DESIGN: The illustrations indicate quite clearly the general idea followed in design and construc-
tion. All equipment is mounted on a cold rolled steel base plate finished in baked hard enamel to withstand
varied temperatures without cracking or pealing. Over the top of this slips the cover or housing which is 117
high, 19” wide and 20" deep overall and which is resistance and seam welded with window openings for meter
observations well protected by glass puttied around all edges for complete waterproofing of the entire assem-
bly. Cover likewise is finished inside and out with a heavy coat of baked enamel. Coaxial or open line trans-
mission systems terminate at stand off bushings feeding through the bottom of the cabinet or if desired
plenty of room is provided to insert any type of coaxial cable coupling that might be used.

TYPES 21A and 21B—These units are the same other than the 21A is for a maximum power of 350 watts while
the 21B is for a maximum power of 1250 watts. Larger powered units are available with prices on request.
The 21A and 21B are designed to coupled from a 73 ohm coaxial cable, a 2 wire open line or a four wire trans-
mission line direct to a series fed or commonly known as an insulated vertical radiator. They are available
for any frequency from 550 to 7600 Kc. with the broadcast model able to tune any frequency from 550 to 1600
Kc. This is done by a series of fixed capacities and one variable capacity which may be strapped into a number
of combinations for proper frequency which is given i a chart sent with the instructions. Antenna coil proper
is of heavy edgewise wound copper strip cadmium piated. Clips are provided for varied coil adjustments. An-
tenna tuning is aided by the supply of two 8” meters fully F.C.C. approved that read line current and antenna
current proper. The general design produces a configuration of a low pass filter providing unusual low har-
monic emission when used with a properly designed transmission line and of course correctly tuned. Bleed-
ing choke is provided for static drain.

TYPES 21-C and 21-D-—These antenna equipments are for shunt fed antennas or the non-insulated type.
They vary widely in construction to that of the series fed units, but are of course equally efficient for the
shunt fed type of radiator. Fundamental construction consists of an oversized tuning condenser in series with
the feed line and antenna meters supplied. Size and general appearance is the same as the 21-A and 21-B.
Model 21-C is for a maximum power of 350 watts shunt fed and 21-D is for a maximum power of 1250 watts
shunt fed.

INFORMATION REQUIRED WHEN ORDERING :—If possible state antenna tower resistance and of course
operating power (maximum). If resistance of tower is not known then state height. Regardless of system
now employed advise present antenna current (maximum) and line current of line if used. New stations
should specify frequency and height of tower also.

Prices
Model 21-A —Series feed tuning unit for maximum power of 350 watts. Complete
and ready to install _ - $9750
Code Word (YUHUX)

Model 21-B —Same as above, only for maximum power of 1250 watts $147.50
Code Word (YUHWO)

Model 21-C —Complete shunt feed antenna tuning unit for maximum power of 350
watts. Ready toinstall ____________ $8250

- $132.50

Code Word (YUHZY)

Model 21-D —Same as 21-C, only for maximum power of 1250 watts
Code Word (YUIFS)

TOWER LIGHTING CHOKE UNIT

For series feed antennas a weather proof choke assembly is required in the 110 volt lighting line to insulate
the R. F. in the tower from the light line. This is available in a unit to match the tuning equipment and built
to attach to the tower. Stands 22 inches high, 6 inches wide and 6 inches deep. 'Consists of a double wound
choke coil on a 3x18 inch tubing to withstand 2000 watts current without heating. Mica by-passing condens-
ers are provided on the input side of the equipment and input and output feeds are through insulated weather
proof bushings at the bottom of the cabinet. Entire unit is of cold rolled steel, finished in baked hard enamel.

Model 22-A —Tower Lighting Choke Cabinet. Ready to install $27.50
Code Word (YUIGT)
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This latest in transmitters has feature added to feature, places all performance
records on the shelf and hangs up a new one that gives a new meaning to high
fidelity, low operating cost and beauty of appearance.

The 250-A is the only broadcast transmitter having as standard equipment
a peak limiting speech amplifier equipment.

Low Power Consumption: 1700 watts at 250 watts carrier.
1300 watts at 100 watts carrier.

Complete metering without switches. Eleven full size meters.

Primary circuit breaker and secondary overload relay protection.
No fuses.

Dual temperature controlled crystal ovens with maximum of 3 cycle
variation.

High efficiency circuit—low cost tube complement for economical replace-
ment—only one neutralized R. F. stage.

Complete ceramic insulation in R. F. stages.

Higher fidelity transmission. A new era in added low and high frequency
response.

Power change on 100-250 watt model all by one key automatically con-
trolling carrier power, audio power and modulation monitor excitation
through relays.

Complete automatic starting, relay protection in bias circuits, time delay,
door interlock . . . . all by relays.

First quality parts throughout. Linear standard audio components, no
electrolytic condensers, low temperature rise power supply.

Extremely low hum level (—60 Db). Low harmonic content.
Unusually fine power regulation (3% or better).

High efficiency (72% or greater). Untuned oscillator for stahility. Three
buffer stages. 100% modulation can be obtained at 250 watts carrier
with only 66 % modulator capacity.

This is the Gates DeLuxe line of 100-250 watt equipment fully F. C. C. approved. The complete transmitter with what others
consider as extra, part equipment with 100-A, 250-A.
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250-A DESCRIPTION

The 250-A Transmitter is divided into three sections, all of which go to make the one complete transmitting
equipment. Both the 100-A and the 250-A Transmitters are the same in construction and appearance. For
sake of convenience both models will hereafter be referred to as the 250-A. The 100-A Transmitter differs
from the 250-A in tube complement only and the 100-A, which is for 100 watts operation, may be converted
to 250 watts by simply changing the tube complement in the final radio frequency and modulator stages. The
power supply and all other component parts are the same size in either model.

Description will be made under three headings covering the main transmitter equipment, the frequency con-
trol equipment and the audio compressor or peak limiting amplifier equipment. A fourth heading giving techni-
cal detail covers the entire transmitter.

Frequency Control Unit

The frequency control panel for the 250-A Transmitter contains the oscillator. first and second buffer stages,
power supply and dual crystal ovens. This panel is 1014 inches by 19 inches in size with vertical rear chassig
construction. This allows use of the frequency control unit either in a rack cabinet or as a desk mount instru-
ment, the latter being very popular as it places the one control, namely, the oscillator frequency adjust-
ment. that must be checked at specified intervals for the log, at the operator’s finger tips without leaving
his control desk position. The output of the frequency control panel is link coupled to the main transmitter
cabinet.

The crystal oven employed is of the Bliley BC46T design guaranteed accurate within 3 cycles when used
with AT cut crystals which are supplied as standard with the 250-A equipment. The use of dual ovens provides
complete protection in absolute frequency control with not just a spare crystal but a spare oven if needed.

The oscillator stage is of the untuned type which along with the balance of the circuit design makes it almost
an impossibility to go out of oscillation or become unstable regardless of conditions in the succeeding radio
frequency stages. A type RK25 tube is employed which is directly interchangeable with a type 802 tube.

The first buffer stage employs a type 45 tube completely untuned in both grid and plate circuits. This stage
acts primarily as an isolation stage between the oscillator and the balance of the transmitter adding tre-
mendously to the frequency stability.

The second buffer stage employs a type RK25 tube which is directly interchangeable with a type 802 tube if
desired. This stage has a tuned plate circuit and this feeds to a link which couples to the main transmitter.
The power supply delivers all filament and plate voltage, provides a completely filtered direct current to the
above mentioned stages and employs the highest quality parts throughout such as absence of electrolytic filter
condensers and low temperature rise transformers. Heater trans-
former for the crystal ovens is separate and can be turned off only
by a rear switch. Connections are made to a numbered terminal strip
located at the rear of the chassis.

Metering provided covers the oscillator plate current, second buffer
grid and second buffer plate. All meters are full 3-inch type and no
midget type meters are employed.

The 25-A frequency control unit is featured by complete absence of
neutralizing, complete shielding, ability of quick access to all parts
when required and unusual frequency stability. Tuning range may
be had for any frequency from 1600 to 550 Kc. with other frequencies
either higher or lower available on special order. Radio frequency
output is 12 watts.

Finish is in steel gray ripple enamel with trimmings in burnished
silver.



Rear view & gang meter panel

Antenna coil

Door switches

Third buffer stage

Tubes accessible, front or rear

All connections to numbered terminal strip

Dead front control panel

Main rectifier tubes

Modulators
Driver amplifier. bias supplies and filament transformers

All connections to numbered terminal strip

Power change and modulation monitor relay

Bias relay and audio level relay

Overload relay

Time delay relay

Primary circuit breaker

Power supply, modulation transformer, reactor
and filter chokes.

Rear View

Suction fan in rear
door not shown

It has often been said that neat well balanced design of any instru-

ment indicates care in assembly and manufacture as well as much

':‘.’.‘.’.1{:_-..,-\«

i S”H'nut“v-
1)) L

thought in original planning. In this rear view of the Gates 250-A
Transmitter is illustrated how completely attractive the inner con-

struction can be made both from an appearance and convenience . z ,‘f: PP;

standpoint.  Note that every part can be quickly reached for
servicing if required. There is ample space for full ventilation and

maintenance, yet no wasted space.

Sectional Rear View Showing Center
Chassis and Relay Chassis
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MAIN 250-A TRANSMITTER

The main transmitter cabinet contains virtually all of the remaining transmitting equipment with exception
of the peak limiting amplifier. This cabinet contains the third and final buffer stage, the radio frequency
power amplifier, the modulator, the driver amplifier, bias supplies, main power supply, complete relay control
equipment, control panel, metering equipment and other required components.

The third buffer stage employs a type RK47 tube which is directly interchangeable with a type 814 tube if
desired. This stage is provided with both grid and plate meters as well as grid and plate tuning. Excitation
to this stage is obtained from the 25-A frequency control panel. The grid coil is contained in a monel case
mounted on the top chassis and is tuned from this point at time of installation. Plate tuning is from the control
panel. No neutralization is required for this stage.

The final radio frequency stage or the power amplifier contains two type 805 tubes for 100-250 watt operation
or two type 838 tubes for 100 watt operation only. This stage operates in push pull. Tuning of this stage
is controlled from the main control panel as well as neutralization. The design of the main transmitter layout
is such that all tuned devices are in the exact electrical circuit rather than in the exact mechanical circuit.
This is derived by use of geared flexible shafts for tuning from the control panel. As a result an efficiency
of 72% minimum may be expected from the 250-A equipment which is among the highest ever obtained from
a radio broadcast transmitter.

Harmonics are suppressed by the combination balanced push pull R. F. amplifier and the provision of an isolated
antenna tuning equipment which is link coupled to the tank coil in the power amplifier stage. Both units are
mounted in the main transmitter cabinet in most cases. Transmitter is provided ready to couple either to a
direct coupled antenna or transmission line.
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Tuning in the antenna circuit for exact power output is derived through a tuning link or variable link between
the tank coil and antenna coil. This method assures the best possible transfer of radio frequency energy with-
out affecting the tuning in any other part of the circuit, harmonic content or balance in the push pull stage.

Metering provided consists of power amplifier grid, power amplifier plate current, power amplifier plate voltage,
antenna current, and filament volts.

Power change in the 100-250 watt model is by means of a single key which, when changing from 250 to 100
watts, reduces plate voltage, audio excitation and modulation monitor excitation all in one operation by means

of relays.

Temperature Control Oven

The modulator employs two type 805 tubes in the 100-250 watt unit and 838
tubes in the 100 watt unit only. High level class B modulation is employed with
full 100% modulation possible by using only 66% capacity of the modulator, as-
suring low distortion content, improved regulation and long tube life. Modulator
plate current meter is provided.

Though the modulator tubes in either case are zero bias design a small amount of
bias is provided so that the tubes may be kept in perfect balance at all times
by means of a balancing control provided.

The driver amplifier uses a pair of 2A3 tubes in push pull fixed bias providing

1 two and one-half more times undistorted output than required to fully drive the

transmitter for 250 watts output. The power supply for the driver amplifier is
a separate unit to that of the main power supply as is the radio frequency and
modulator bias supply. The transmitter is protected with a bias relay preventing

turning on any high voltage or automatically cutting the high volt-
age in case of bias supply failure.

The main power supply consists of a pair of 872 tubes in single
phase full wave delivering 1250 volts at 1 ampere or 25% more
than required for 250 watt operation, assuring power regulation
of from 3% to 4%. Transformers and filter chokes are of heavy
design fully cased in cast housings providing complete shielding
and low temperature rise over long heavy schedules.

Starting equipment and protective devices are as fine and complete
as money can buy. ‘Complete time delay starting, push butten
control, circuit breaker control in the main primary line and plate
overload relay control in the secondary high voltage line is part
equipment. Door interlocks for the two front and one rear door
are handled by heavy approved switches that will not give trouble.
No circuit, either low or high voltage, is handled direct from the

Rear View Frequency Control Unit
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control panel, all being done by relays. No fuses are required because of
the primary circuit breaker provided.

The main transmitter cabinet is as fine from a mechanical and appearance
standpoint as it is electrically. The top inside chassis is of copper plated
resistance welded chrome finish steel. Complete frame construction is of
aluminum assuring better electrical properties and lighter shipping weight.
There is no part in the entire transmitter that cannot be reached quickly
for servicing when required.

The outer design provides a galaxy of colors including terra cotta, steel
gray, natural aluminum, black control devices and monel metal corners
and meter frame trims. The 250-A is smart and commercial in its eye
ralue immediately creating an atmosphere of domination in high quality.
Size 72 inches high, 28 inches wide, and 20 inches deep, over all. Other Rear View 27-C Limiter
colors available at no extra cost.

THE AUDIO COMPRESSOR

Not until the announcement of the Gates American 250-A Transmitter has any broadcast {ransmitter been’
supplied as standard complete with peak limiting amplifier. This is a separate panel as shown in the illustration
and with its use allows a full 3 Db. more average modulation than would be possible without its use. This
means without question approximately double signal cutput over that of transmitters not using a peak limit-
ing type speech equipment. As a result it can be said with close accuracy that at 250 watts the 250-A Trans-
mitter would be quite comparable to any 500 watt transmitter not using a peak limiting amplifier or at 100
watts quite comparable to any 250 watt transmitter without peak limiting amplifier. This is not just a matter
of theory but in actual practice has even proved more absolute as a peak limiting amplifier acts as a means
of increasing the average signal level which in the average case is a more noticeable increase than a carrier
increase.

The 27-C Limiter has three all push pull stages (note that every stage from audio input to the final radio fre-
quency power amplifier is push pull) and employs a regulated design power supply assuring accurate compres-
sion at all times regardless of line voltage. The differential bridge type of compression is employed and not
electronic, the latter inducing serious distortion into the circuit where tube condition is not to the extreme
in perfectness.

The 27-C is finished in steel gray and may be rack or desk mount. Panel size is 1214 inches by 19 inches
with vertical rear design. Tubes employed: two type 6J7, two type 6F6, two type 6N7, one each type 80,
6C6 and 2A3.

Characteristics Tubes
250-A 100-A 250-A 100-A
Carrier Output . _____ 100/250 100 RF: 2-RK25 or 802 2-—RK25 or 802
Frequency Range . ______________ 550--1600 Kec. 550—1600 Kec. 1—45 145
Power Supply —- Normally supplied for 220 volt, 60 cycle, 1-—RK47 or 814 1—RK47 or 814
single phase. 110 volt on order. 2805 2838
Power Consumption . _____ 250 watt—1700 watts 1250 watts AF: 2. 2A3 9__9A3
. 100 watt—1300 watts 2 805 2 838
Radio Frequency Stability ____ —+10 cycles —+10 cycles
Radio Frequency Harmonics —______ Below .059%, Below .05% Power Supply: 2872 2--872
Modulation Class B; full 1007 Class B; 100 3---5Z3 3--523
High Level High Level 180 1—80
Audio Input 1009% Mod. —_________ +3 Db. —0 Db. Compressor: 267 2 6I7
Average Program Level ___________ —2 Db. —5 Db. | 2 6N7T 2 6NT
Audio Frequency Response .. ___ +1% Db. 30 — 12,000 cycles | 2 _6F6 2__6F6
Audio Distortion (50 - 7500 cycles) _ 85% Mod. — 2.0% Rms. 1--6C6 1--6C6
100% Mod. — 2.5% Rms. .
Noise Level ____________ More than 60 Db. unweighted below program level i e L0t
Operation Costs—At lower cost of 2c per Kwh, and 3,000 hour tube life, for —80 1—80

250 watt operation, approximately 9% cents per hour. 1--6C5 1—-6C5
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T IS with a distinct feeling of pleasure that Gates American Corporation announces the 250-C Broadcast
Transmitter. the third of an illustrious line, a product that will merit the confidence of the broadcast
industry as have the multitude of products that have already come from the Gates Companies.

Integrated 0)# prirpary importanqe in the construction of this transrr}itter is the. i.mportant demgm_d_ of
Desi all engineers that maintenance be easy from the standpoint of visibility and accessibility.
esign This feature was incorporated after considerable study by using a complete new type of

structural layout. This new layout is INTEGRATED DESIGN—the new simplified style of building trans-
mitters, introduced and originated by the Gates Companies. INTEGRATED DESIGN takes advantage of
the natural operational sequence of radio circuits in its evolution and as a consequence the placement of parts
is simplified which is a direct contribution to better stability and efficiency. By paying scrupulous atten-
tion to the principles of integrated design it is possible to mount all of the components of the 250-C Trans-
mitter on a single panel extending from top to bottom of the transmitter cabinet. Power supplies are placed
at the bottom. Next comes the exciter amplifier for the final RF amplifier and then the final RF amplifier
and modulator come side by side at the top. Thus, it is easy
to see that no space is wasted, the mechanical arrangement
i1s also the logical electrical arrangement—all made possible
through an intelligent study of transmitter construction prob-
lems, and their solution is now, for the first time, available
in the new 250-C Broadcast Transmitter.
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Showmanship The front panel of the 250-C

. Transmitter is really the out-
for the Transmitter standing part of the cabinet de-

sign as far as appearance goes and was made purposely to
contribute its maximum effect to the “showmanship” function
that properly designed transmitting equipment must have if
it truly serves its purpose. The panel covers the entire front
of the transmitter and is finished in black, trimmed in two
colors, ivory and a pleasing red tone. applied in a design of
fine narrow lines to give that added touch of distinction and
to set off the placement of the controls. Truly the 250-C
Transmitter is the Show Transmitter of 1942.

Detailed Description This transmitter, an entirely
250.C T o new development in the 250

- ransmitter watt field, embodies the latest
improvements for the small broadcaster who wants the finest
equipment at the right price, and the finest materials in-
corporated by the most modern engineering practice into a
really superb transmitter.

The 250-C will please the most critical station executive be-
cause of its pleasing appearance—appearance that will enhance




any installation. This feature plus the day after day, year after year, trouble-free performance that is built
into all Gates equipment assures him of the finest in technical apparatus in the most important piece of
equipment—the transmitter.

The engineer will be equally proud of the 250-C because of the high quality of materials, excellent workmanship,
visibility and accessibility; all features that contribute to better operation and easy maintenance.

Careful inspection of the information that follows, a necessity when considering an investment of this size,
will reveal the concrete advantages to be obtained by installing a Gates Transmitter in your present or an-
ticipated station.

: . This consists of the final RF amplifier and driver stages in the main transmitter
lé.adlo. Frequency cabinet externally excited by the 25-A Frequency Control Unit. The final RF stage
ircuit is a push-pull ‘Class “C” high level modulated amplifier incorporating all the well
known advantages of simple adjustment, economical operation and low maintenance common to this type of
amplifier. The most outstanding advantage, and a superior advancement in the design of 250 watt trans-
mitters is the introduction of MOTOR TUNING in the condenser adjustments of the final stage and the final
stage loading to the antenna. MOTOR TUNING has never been incorporated in the design of a 250 watt
transmitter before. The simplicity of tuning on routine adjustments is evidenced by the fact that only one con-
trol is actually used in the tuning procedure and that is the reversing switch used to operate the tuning
motors. The motor to be used in the adjustment is quickly selected by another switch adjacent to the tun-
ing switch on the front panel and all operations are clearly designated above each one.

Another outstanding contribution to the design is the use of air dielectric padding condensers across the final
RF amplifier tuning condenser. This is truly a boon to the management of any station as well as to the en-
gineering personnel as it does away with the necessity of replacing padder condensers which are one of the
costliest single items in the transmitter. Air dielectric condensers are not materially harmed by flashover
which often happens if over-modulation occurs forcibly enough. Under the same circumstances mica dielectric
condensers would be harmed beyond repair and would have to be replaced with a consequent loss of time on
the air and great expense for the repair parts.

The tubes used in the final amplifier are the well known
type 810. The driver stage uses one type 813. Link
coupling is used to couple the output of the 25-A Fre-
quency Control Unit to the input of the 813 driver stage.

The 25-A has been in the Gates line for some time and
has almost as many users as do the complete transmitters
that Gates has been building for the past four years. It
consists of an oscillator stage and two buffer amplifiers
and provides the comparatively small power output re-
quired to drive the power amplifier unit of the 250-C
transmitter although more power than is necessary is
available as the capabilities are 15 watts. This surplus ¢ 3
of power guarantees the maximum in stable operation. pies | jempmmn
These advantages are further aided by the precision ; '
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ground low drift quartz crystal which accurately controls the frequency of operation of the oscillator tubc
providing absolute assurance that the operating frequency gets the proper start. The precision of the fre-
quency control circuit coupled with the advantages outlined above for the entire unit insures positive “on
frequency” operation and at the same time compliance with the Rules and Regulations of the Federal Com-
munications Commission.

g This portion of the 250-C is a Class B stage using a pair of 810 tubes capable
é.uch(.) Frequency of modulating the final amplifier 100%5. The power output capability of this stage
Ircuit is actually greater than is necessary to produce 100% modulation and thus when
it 1s considered that the driver amplifier is more than capable of driving modulators to full output, and that
this output will never be used in actual practice, it is quite obvious that with the rating this amplifier carries
there will never be any possibility of distortion occurring or any lack of ability to modulate the transmitter fully.
The driver portion of the audio unit is not contained in the transmitter but is provided either as a push-pull
Class “AB” pair of 2A3 tubes with their own power supply all mounted on a separate relay rack panel or as
standard equipment the 27CG Limiter Amplifier is supplied with the transmitter to provide the driving power.

Antenna Coupling The final tank of the 250-C

Transmitter terminates in a low
impedance coupling coil capable of adjustment for feeding
any impedance line from 30 to 100 ohms. Higher imped-
ance may be provided on order without incurring any.
delivery delays. In cases where the transmitter and antenna
are close together no antenna coupling unit is necessary.
In these instances a special coupling network is provided in
the transmitter output circuit to obtain the proper match
between the transmitter and the antenna.

Controls Two large toggle switches, one on either side

of the control panel, are used to control
application of power to the filament and plate circuits of
the transmitter. Not only do these switches turn the
equipment on and off in the conventional manner but they
also act as overload and circuit breakers. Their action is
much more adaptable to transmitter operation than the
older and heretofore widely used overload relays and sepa-
rate circuit breakers as their sensitivity is in inverse pro-
portion to the overload that occurs. Thus if a temporary
overload occurs, such as a modulation peak, there is ro
danger of putting the transmitter off of the air as the
switch will not trip for temporary slight overloads of short
duration. If the overload would persist then the service
would be interrupted. Also if a short circuit occurred in the
transmitter the switch would immediately trip and the
transmitter would be off the air. These two switches are




in the primary side of the power circuits and being in this location afford protection to the entire transmitter
and not just the circuit affected by any possible breakdown. As a consequence if a breakdown of any serious
consequence should occur at any place in the transmitter the power would be interrupted and the whole trans-
mitter would have protection. This same feature obviously prevents destruction of costly components in cases
where the older methods would have isolated only parts of the transmitter and in no case would have protected
the primary power circuits such as the switches in the 250-C do.

The plate and filament voltage controls are large power rheostats and have been specially chosen because of
their ability to hold up over long periods of time without developing hot spots or becoming noisy. By judicious
use of these two controls it is possible to lengthen tube life by proper regulation of the filament voltage and,
of course, the plate control regulation is made to make it easy for the operator to adjust the plate voltage to
the proper value to comply with the regulations of the FCC. The motor tuning selector switch has an “off”
position and three “on” positions for selecting the driver plate tank tuning, power amplifier plate tank tuning
and coupling respectively. The motor tuning control is merely a two position switch with the center position
neutral and the left and right hand positions for “lower” and “raise’” of the tuning adjustment selected
by the motor tuning selector switch.

Above the controls is the plate glass door through which the RF and modulator tubes can be seen clearly at
all times. On each side of the door are the meters, four on a side, with their functions clearly designated
above them.

Meter The 250-C Transmitter is the only one that has provision for mounting the remote reading
C 1 antenna current meter on the front panel of the transmitter without removing the
omplement ,;tenna current line meter. Also the 250-C Transmitter has nine meters in all—more
than any other 250 watt transmitter on the market previous to the announcement of the 250-C. The entire
meter complement is mounted in the front panel of the transmitter with exception of the driver grid current
meter. This is mounted in the rear and is readily accessible by opening the rear door. It is readily seen that
all the meters that are necessary to observe to comply with Commission regulations are on the front panel and
as they are all of the 3 inch scale size mounted at eye level
it is indeed a simple matter to take meter readings at any
time. The complete meter complement is as follows:

Antenna Current

R. F. Line Current

Filament Voltage

Plate Voltage

Modulator Plate Current
Power Amplifier Plate Current
Power Amplifier Grid Current
R. F. Driver Plate Current

R. F. Driver Grid Current

Ty,

Ty

The other meters associated with the transmitter are in
the 25A Frequency Control Unit and consist of the oscillator
rlate current meter and one each plate current meters for
the first and second buffers.




ACCESSORY EQUIPMENT FOR STUDIO
AND TRANSMITTER INSTALLATIONS

Gates has long served the broadcast industry in the capacity of a source for every item of equipment needed
in the station for programming. As a consequence many articles are carried in stock to give the broadcaster
a well rounded source for his every need. Among the items available on short notice are the ER215 relay
rack for housing the monitors, amplifiers and patch panels and any other accessories that are needed at the
transmitter, the Model M velocity microphone, Model 555A cardoid dynamic microphone, microphone wall
sockets and plugs, microphone stands and a host of other things too numerous to mention. Gates main-
tains a staff specially schooled in the needs of broadcasters and will be glad to recommend an equipment
list to fit your particular requirements.

ACCESSORIES SUPPLIED
WITH THE 250-C

Complete 250-C Equipment consists of the transmitter with tubes, FOC required spares, two crystals, two
ovens and a Compressor Amplifier complete with its tubes. Thus it is easy to see that the 250-C is really
the most completely furnished transmitter on the market and will fit into any station in existence. Of course,
in some cases where a limiter amplifier is already in use the limiter amplifier normally supplied with the
250-C is not required and in such cases a separate amplifier consisting of two 2A3 tubes in push-pull complete
with power supply is furnished for mounting in your own relay rack or other convenient location. This am-
plifier is provided so that the zero level output of your present speech equipment is raised to at least 27 Db..
which is the level required for driving the modulators in the 250-C.
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TECHNICAL DETAIL 250-C TRANSMITTER

CARRIER OUTPUT—250 Watts.
FREQUENCY RANGE—500-1600 Ke.

POWER SUPPLY—Normally supplied for 220 volts 60 cycle.
Single phase 110 volts on order.

POWER CONSUMPTION—1700 watts.
RADIO FREQUENCY STABILITY—10 cycles.
RADIO FREQUENCY HARMONICS—Below .05%.
MODULATION—Class B; 100% high level.
AUDIO INPUT FOR 100% MODULATION—Plus 26 Db.

Not including gain of 27CG limiter or optional 2A3 amplifier.
AVERAGE PROGRAM LEVEL—Plus 22 Db.

Not including gain of 27CG limiter or optional 2A8 amplifier.

AUDIO FREQUENCY RESPONSE—Plus or Minus 114 Db.
30 to 12,000 cycles. >

AUDIO DISTORTION (50 to 7500 cycles)—85% Modulated, 2.0% Rms.
100% Modulated, 2.5% Rms.

NOISE LEVEL—More than 60 Db. unweighted below program level.

OPERATION COSTS—At power rate of 2¢ per Kwh. and 3,000 hour tube
life for 250 watt operation approximately 914.c per hour.

TUBE COMPLEMENT— (In 25A A.F.C. Unit) 2-802 or RK25
(Supplied with 250C) 1-45
(R. F. in Transmitter) 1-813 or RK48A
2-810
Modulators (Class ‘B’) 2-810
High Voltage Power 2-872
Bias Voltage Power 1-5Z3

DIMENSIONS—T76 inches high, 32 inches wide, 24 inches deep.
WEIGHT—900 pounds.
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is complete

There are few, if any, frequency control equipments on the market as complete as the Gates American 25-A.
There are none with such a galaxy of features and fully F. C. C. approved that are as moderate in price yet so
fine that it boasts of customers in every rank and file of the industry.

The 25-A has oscillator, first and second buffer stages, power supply, two separate temperature control ovens
equipped with the latest AT cut crystals, complete Weston metering, provision for frequency monitor take off,
link coupled output for easy coupling to succeeding stage of transmitter, crystal change over switch, indicating
lamps for each temperature chamber, individual power cut off switches for oscillator and buffer stages and
tuning controls for both the oscillator and final buffer stages. Most certainly the 25-A is complete. It need
only be placed in the rack, connected to the transmitter and monitor and it is ready to go. As the 25-A carries
full F. C. 'C. approval no long delays are had before installation can be made.

<

The 25-A is constructed of only the finest materials
to assure freedom from breakdowns and continual
operation year in and out. Look over these features:

Oscillator stage utilizes commonly known untuned circuit or
this stage is tuned at the factory to your frequency, assuring
stability under all conditions. A small grid tuning capacity is
provided to obtain a frequency variance within 50 cycles.

Quick heat cycle ovens with carefully ground AT cut crystals
are supplied. Two complete ovens with erystals standard equip-
ment.

Isolating type first buffer stage assures frequency stability re-
gardless of condition existing in succeeding stages of the trans-
mitter. This is an exclusive Gates American feature.

No neutralizing employed as first buffer is self neutralized and
second buffer is screen grid design.

Interchangeability of tubes. Either type RK25 or 802 tubes
may be used in oscillator and second buffer.

Heavy duty power supply, oil filled condensers throughout and
guaranteed cool operation under heavy schedules.

Weston metering in oscillator plate and second buffer grid and
plate. No midget meters, full 3 inch.




The 25-A Carries a
Triple Frequency Check

. ... lor your assurance

Here is part of the service you obtain before delivery
of the 25-A Frequency control unit to your station.
First, each of the crystals is checked in the ovens by
the elaborate apparatus of the manufacturer of the
ovens and crystals for Gates American which is at the
Bliley Laboratories in Erie, Pa. Here each unit is
tested for several hours to make certain that no fre-
quency inaccuracy or drift prevails.

These crystals with ovens are then shipped to Gates
American where they are given a second and complete
identical test as operated in the 25-A as a complete
unit. Crystal current is checked against frequency.
It is checked on low and high line voltages to make
certain this will not affect the thermostats either in
operation or sticking.

After the 25-A has been fully tested and pronounced
okay by Gates Engineers it is tested for three days
for frequency drift under varied line voltage and heat
conditions and not released until you can completely
relax as to your frequency accuracy when the 25-A is
installed in your station.

This triple check is for your relaxation after installing
, the 25-A that it can and will stay on frequency.

One of the two 25-A Crystal
Chambers

®3

Don’t Gamble with your
frequency stability

T here’s no odds
when the Gates
American 25-A

s used.

Are you revamp-
ing the transmit-
ter? Make the

25-A a part of
your program.

Are you depend-
Ing on one crys-
tal? The 25-A

has two.

Please turn the
page
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The 25-A equipment is constructed for standard rack
mounting having a panel size of 19 inches by 10ls
inches and finished as standard in baked black ripple
enamel unless supplied with Gates American trans-
mitters where the finish is gray. Other finishes may
be had to match customer’s other equipment such as
telephone black, steel gray, platinum gray and tan.
Chassis size extends 14 inches to the rear and 16
inches wide. Bottom of chassis removes by self
tapping screws for servicing if required. Crystal
chambers are protected by a removable shield cover
(from the top) and oscillator tube is enclosed in this
same shield but may be removed through a hole in
the top of the shield thus making

unnecessary removing the shield to

remove the tube.

A type RK25 (interchangesble

with type 802) tube is used as os-

cillator and second buffer. A type

45 tube untuned as first buffer and

a type 5Z3 as power rectifier. Power supply is fused,
uses oil filled condensers and designed for cool oper-
ation. Standard equipment is for 110 volts 50-60
cycles, but other voltages and frequencies may be had
at $5.00 additional.

The complete crystal oven with crystal is of the plug-
in type, quick heat cycle type and will hold the fre-
quency under all conditions within 3 cycles or less of
the assigned frequency. The 25-A may be had for
any frequency from 525 to 9000 kilocycles covering
either standard broadcast or high frequency broad-
casting stations.

Price

Tuning controls are provided for minor frequency ad-
justments in the oscillator stage (approximately 50
cycles) and second buffer plate tank tuning. Output
is link coupled but may be had capacity type coupling
at no extra cost where specified. Front panel switches
are provided with adjoining pilot lights with one
switch as the master switch and the second to turn
off the plate voltage from the buffer stages so the
isolated tuning of the oscillator stage may be made
if desired when the transmitter is off the air.

Complete metering is provided with full size Weston

Pattern 301 square case meters in the oscillator plate, *
second buffer grid and second buf-
fer plate. All meters and controls
are plainly marked.

In the 25-A the purchaser has a

complete self contained unit up to

the third buffer stage. For those

using composite transmitters it is
ideal, eliminating the need for lengthy approval data
as well as the time for designing the most touchy
part of the entire transmitter. For those stations
having factory built transmitters that could improve
on frequency stability or lack proper excitation the
25-A is the answer. A full 7 watts of excitation is
obtained with the 25-A equipment.

At the moderate cost of the 25-A equipment no
broadcasting station can afford to take chances with
being off frequency and with the elaborate construc-
tion of this equipment no broadcasting station need
pay more.

$373.00

Code Word (YUHAS)

Manufactured by

QUINCY,ILLINOIS. US.A.




SULLETIN 12243B . SPEECH INPUT EQUIPMENT

SPEECH INPUT CONSOLE —

@® Enlarged
Deluxe Model 30 ® New for 1944

General Description

The deluxe Model 30 Gates speech input console is without a doubt the finest speech input equipment of the
console type that Gates has ever manufactured. In fact it is doubtful that any console equipment offers
both the engineering perfection and eye value that will be found in the new deluxe Model 30. Gates has com-
bined the stream lining of design and appearance into a truly remarkable instrument that will command the
show off position in any radio studio installation.

Appearance however not backed up with performance of equal magnitude is valuless. Thus behind beauty
is an electrical instrument that quickly reflects to the trained engineering eye a mark of thoughtful layout,
expert workmanship and convenience of control both by location of front panel instruments and a complete
compliment of all necessary circuits to make possible the use of the new deluxe Model 30 console in radio sta-
tions and recording studios of all sizes.

The Console is 50 inches long, 15” high and 18” deep. Panel slopes at 12 degrees angle considered correct
for best control and vision. A one piece chassis is employed assuring ease of serviceing, short wiring leads
and more apparatus per inch of space. The panel is steel, copper flashed with three color finish of black,
satin grey back ground and lettering in ivory. Terminations are all to the rear. Controls may be cleaned by
simply removing the bottom plate held in place by six screws. Cabinet is of steam formed heavy walnut ve-
neer with rounded corners, stream lining trims and top of inlaid selected maple in four sections, each section
in four matched units. This is a cabinet that will outlast steel both in wear and long time good appearance.
Shielding is effected in the equipment itself and the cabinet is not required as any part of the electrical
operation.

ATES RADIO & SUPPLY (O2¥¥esequIinNCY.ILL.US.A.



Technical
AMPLIFIER COMPLIMENT — 5 pre-amplifiers each
single stage with individual input and output transform-
ers and input may be arranged for 30, 250 or 500 ohms.
Pre-amplifiers are ahead of the mixer assuring high level
results. Line amplifier is famous Gates 3 stage all push
inverse feed back unit using a high gain circuit for plenty
of control over dynamic range of broadcasting and record-
ing. Monitoring amplifier is also a 3 stage unit, all push
pull with 6 watts output for ample loud speaker dis-

w.LienT

“ony [ tribution.

L od 11IXER — Eight mixing channels in all. Five for micro-
Ay phone stages, two for turn tables and one for remote
™ S and net work lines. Each mixing control is large ladder
hSid type control with extreme low contact noise and steps

of 1% Db. over a large range of attenuation. Each con-
trol is adjoined by a key above which allows selection of
T s any mixing channcl irto either the program or monitor-
ing amplifiers. Keys above microphone controls alsp
operate loud speaker relays (see relays).

REMOTE LINES — Provision for 12 remote lines which
feed through a common repeater transformer into the
remote mixing channel. Remote lines may be used for
net work also. Each remote line may be cued through
the monitoring amplifier (see cue key).

LUOCI CUE KEY — Provided so that the 12 remote lines may
be cued before broadcasting. Receives signal from padded
output of monitoring amplifier. When key up program
is being cued. When down being broadcast.

SPARE KEY — Provided unwired for any additions local engineer desires to make.

TALK BACK KEYS — Microphone channels 4 and 5 are wired through two keys known as talk back keys. When down both

channels are ncrmeal into the mixer circuit. When up either or both channels may be fed to an external amplifier for complete

independent control which may be used for talk back, separate Lroaccasting or recording or auditioning.

PHONES KEY — Used so that Lead phones may be connected across either the output of the program amplifier or listen

acrcss any remote line.

MONITOR KEY — When up the monitoring amplifier is connccted as an audition amplifier and operates from any of the

‘mixer rositions. When down the monitoring amplifier is conne:zted through a pad across the output of the program amplifier

for exact program monitoring.

RELAYS — Three are provided operating in seguence of one relay for the first two microphone channels, a second relay for

microphone channels 3 and 4 and a third relay for microphone channel 5. Each relay cuts off the loud speaker before each

live microphone and provides contacts for operating standard 110 volt warning lights in the studios. Relays operate from 6

volts DC through a coprus oxide rectifier on the power supply.

TERMINATIONS—By means of screw type terminal strips on the rear so that all circuits may be cabled in with excellent

appearance and convenience.

METER — Standard VU meter illuminated 4” square Weston Model 862 or equal with five step range control, located on con-

sole chassis.

POWER SUPPLY — Mounted on small separate chassis for location under the control desk. Supplies all filament and plate

voltage plus DC voltage for relays and constructed of heavy parts for 24 hour a day service.

IMPEDANCES — Microphone inputs variable irom 30 to 500 ohms. Turn tables 250 ohms. Remote lines 500-600 ohms. Out-

put of program amplifier 500-600 ohms. Output of monitoring amplifier 500 ohms.

RESPONSE — Over all from microphone input to program amplifier output flat from 30 to 15,000 cycles within 2 decibels.

A rise of about one decibel is effected at 30 cycles for normal loss at this frequency in most transmitters or recording equip-

ments. Response of program amplifier only, flat from 30 to 10,000 cycles within one decibel. Flat from 30 to 15,000 cycles

within 2 decibels. Monitoring amplifier, flat from 40 to 10,000 cycles withing one decibel. Remote channel, flat from 40 to

10,000 cycles within one decibel.

NOISE AND DISTORTION — Overall noise from microphone pre-amplifier to line amplifier output with average tubes—60 de-

cibels. Distortion at plus 20 VU output of program amplfiier 5 of one percent. Distortion of monitoring amplifier at 6 watts

output 4 percent.

TUBES — 5 type 6F5 pre-amplifier tubes. Two 7C7, two TA4 and two 59 program amplifier tubes. Four TA4 and two 6F6
monitoring amplifier tubes. One 5Z3 power supply rectifier.

Price on

Model 30 DeLuxe Console with power supply and tubes code word YUPID .. .. — oo Application

Where turn table pick up design requires pre-amplification Gates has designed a special pre-amplifier that fits into the end
of the Model 30 cabinet. This is known as Model 58B amplifier.

GATES RADID & SUPPLY CO*tNaseeQuINCY, ILL.U.S.




STUDIO SPEECH EQUIPMENT

The 5C — An Economical Way
of Handling More Programs Better

"GATES RADIO & SUPPLY CO.

MANUFACTURING ENGINEERS SINCE 1922

: QUINCY ‘ (Céble Address qatesradio) ILL.,’ U. S. A e



Model 5C Dual Cabinet Deluxe Speech Equipment

’ I \HE Model 5C Speech Equipment is designed for the radio broadcasting station that desires the very best in both
equipment quality and wideness of facilities. There is no standard speech system on the market today that will
equal in performance and flexibility the Model 5C Equipment.

The basic units of the Model 5C consist of the special control console which is the nerve center for the entire speech
equipment and the dual rack cabinet assembly which houses the numerous amplifiers, patch panels, power supplies and
accessory equipment to complete this very elaborate installation.

CONSOLE EQUIPMENT

The control console will be instantly recognized as a take-off of our famous Model 30 Speech Input Console but in this
particular equipment the control circuits only, are used in the console unit and no amplifiers of any kind are provided
as these are all in the dual cabinets. However, the interlock system employed in the patching equipment and the many
additional patching, bridging and feeding circuits in the dual cabinet equipment added to the wide flexibility of the
control console, itself, create a circuit setup that is unusual in its flexibility and essentially much greater in capacity
than any standard equipment ever offered by any broadcast equipment manufacturer.

The control console has, as will be seen by the illustration, eight mixing positions. Seven of these mixing positions
operate the seven pre-amplifiers in the rack cabinets. These pre-amplifiers interlock through the patch panel on the
rack cabinet into the seven mixing channels of the console, thus the pre-amplifiers can be patched into any other circuit
irrespective of the circuit setup created by the standard terminations.

Five of the mixing channels with pre-amplifiers are for studio service with microphones. The remaining two can be
used with microphones if desired, but are primarily intended for turn-table service with low level pickups. The mixing
channels are labeled on the panel Channel 1 to Channel 5 and Turntable 1 and Turntable 2. The eighth mixing channel
is the remote channel which simply is used for riding gain on remote circuits. The input to the remote mixing channel
is through the cue circuit which is one of the keys in the group of six in the upper right hand corner. This cue key
simply provides a method of cueing the remote line before the actual broadcast. The remote cue circuit, of course, is
only an intermediate point between the remote mixing channel and the actual remote lines which are fed by the twelve
key positions which is the group of six keys in the upper left hand corner of the panel. These keys feed directly to the

=GATES RADIO & SUPPLY (0NN QUINCY, ILL.U.S.F



patch panel circuit of the second rack cabinet thus allowing the patching of any remote line terminating at the patch
panel into the twelve key positions on the console, allowing the settinglup of twelve complete remote circuits at the
fingertips of the control operator.

Other circuits on the console include the selection of any mixing channel by means of the key above into either of two
program amplifiers which are provided on Cabinet No. 1 of the dual assembly. For convenience these channels have
been indicated as the program channel and the audition channel, though both amplifiers are the same in the No. 1 cabinet,
so actually the circuit arrangement is identical. Thus it can be said that any mixing channel can be set up into a choice
of two amplifier circuits giving provision for emergency as well as complete auditioning and recording simultaneous
with broadcasting.

Additional key circuits include two talkback provisions, a spare key which is left unwired for any simple addition that
the purchaser might desire to make and a headphones key which makes possible the selecting of the headphones from
the program circuit to the remote listening circuit. Also an order phone may be plugged directly into the remote line
by means of this key.

Provided on the console is a Model 802 VU meter Scale B which is the largest size VU meter and is controlled by the
meter range switch on Cabinet No. 1. This meter is selectable by means of a key on Cabinet No. 1 to operate from either
of the program amplifiers on the Cabinet No. 1 equipment.

The control console is beautifully housed in a steam fitted combination walnut and foreign Rakuda wood cabinet mod-
ernly streamlined and styled in chromium. The appearance of this console equipment is indeed ultra modern and com-
manding to say the least. The panel, proper, is available in a wide variety of color ranges as follows:

Selection 1—Base color black. Body color brushed aluminum. Lettering white. Control knobs black.
Selection 2—Base color gray. Body color brushed aluminum. Lettering white. Control knobs black.
Selection 3—Same as Selection 2 only control knobs ivory.

Selection 4—Base color maroon. Body color brushed aluminum. Lettering ivory. Control knobs ivory.

From the above color schemes the proper color combination should be selected to match the studio fittings. Terminations
to the console are made by numbered and lettered terminal strips extending across the back of the console. 500 feet of
2 conductor shielded wire is provided for making all terminations to the two rack cabinets.

ATES RADIO & SUPPLY COA2ESteeqUINCY, ILL.U.S.A.



CABINET No. 1

' — ' The dual cabinet system connects to the console
equipment previously described. Cabinet No. 1 is
the left of the two cabinets shown. Looking from
top to bottom, it incorporates the following equip-
ments: 10F Amplifier, meter, control panel, a second
10F Amplifier, loud speaker control panel, monitoring
amplifier, bridging panel and 6 volt DC rectifier panel.
External connections for the console to these panels
and cross connections from Cabinets No. 1 and 2
are made to lettered and numbered terminal panels
at the bottom of each cabinet.

10-F AMPLIFIERS—The 10-F Amplifiers comprise
the latest design program amplifier utilizing a three

stage all pushpull circuit with inverse feedback and
high fidelity performance considered very satisfactory
for frequency modulation. The amplifiers incor-
porate their own self contained power supply and
are complete and individual units in every respect.
Two of these amplifiers are supplied on Cabinet No. 1
and are so wired into the circuit that they are in-
stantaneously switchable into any circuit used in
the entire equipment. The horizontal three position
key directly below the volume indicator meter is the
output key which feeds the output of the 10-F directly
into the program line, speaker control panel (See
detail on speaker control panel) or the 500 ohm line.
These positions are marked ‘‘Transmit,”’ ‘‘Speaker’
and ‘Record” respectively. The recording line may
be used for any purpose requiring a 500 ohm high

level line.

The output keys of the 10-F Amplifiers are in effect
wired in parallel in that both amplifiers connect to
the same three lines. This is a very desirable feature.
In case of failure of one 10-F the other one may be
immediately substituted by throwing the output key
to the proper line and changing the key position on
the control console from one 10-F to the other.

Although provision for emergencies is an excellent
feature of the two 10-F’s the most desirable function
is that of providing greater flexibility. It must be
remembered that a monitor amplifier is provided for
the speaker system so that the speakers are never
dependent on the 10-F's thus leaving both free for
the “Transmit’” or ‘Record’’ functions.

The 10-F Amplifier consists of three stages, using

m—— “—ry Type 6]7 tubes in the first stage, 6C5 tubes in the
second stage and Type 59 tubes in the output stage.
These are all in pushpull. A Type 80 rectifier is
employed. Inverse feedback keeps the distortion con-
tent in the neighborhood of one-half of one percent
and by means of unusual shielding and engineering
the noise level of these amplifiers in many cases if
70 Db below program level, program level in most
cases being considered as 0 Db.

Pushbuttons are provided for plate current reading
of every audio tube in the amplifier. A master gain
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is provided for general gain adjustments and a meter range
switch is provided for controlling the individual VU meter
reading with five positions. The VU meter provided is a standard
Model 301 Scale B VU meter. Each amplifier is provided with a
pilot light and starting switch and mechanical construction is
the extremely popular conventional vertical chassis type em-
ployed in all Gates amplifier units.

As the gain of these amplifiers is in the neighborhood of 85 Db
it can be seen that when used in combination with the pre-
amplifiers and control console the gain with even the lowest level
circuit is never wanting.

METER PANEL—The meter panel consists of a two range
milliameter which measures the plate current of all tubes in the
amplifiers of both cabinets and a 150 volt AC line meter which
merely indicates line voltage conditions. Also, on this panel is
a key selector switch used in selecting the output of either of
the 10-F Amplifiers to the VU meter on the console. Between
the two meters is the range switch for the VU meter on the
console. These meters are three inch square case standard 40
scale division meters.

LOUD SPEAKER CONTROL PANEL—The loud speaker con-
trol panel has six loud speaker positions, five of the positions being
controlled by relays which obtain their excitation on Mixing
Channels 1 to 5 of the console when the keys on the console are
turned to the “"on’ position. These relays provide loud speaker
cut-off and studio warning light operation for five different cir-
cuits. The sixth loud speaker circuit is excited at all times with-
out means of relay cut-off for loud speakers in reception rooms,
offices, etc. This loud speaker panel is unique to say the least.
It is actually a small distribution system somewhat like those
used in hotel radio systems. It provides a selection of each of the
loud speakers into two circuits with an ‘‘off” position as the
third circuit. One of these circuits connects the loud spzaker to
the output of the monitoring amplifier. The other circuit con-
nects the loud speaker to the output of either of the 10-F Ampli-
fiers when the keys on the 10-F Amplifiers are at ‘*spzaker’’
position.

All of the loud speaker switches on the control panel are pro-
vided with dummy resistors so that when any speaker is changed
or cut out of the circuit the impedance on the loud speaker line
is always constant.

Any standard loud speakers employing universal matching trans-
formers may be used. |

50-C MONITORING AMPLIFIER—The 50C is a three stage
pushpull amplifier quite similar to the 10-F Amplifiers less the
VU meter and having higher audio output. Three pushpull stages
are employed utilizing four Type 6C5 and two Type 6 A5G tubes.
A Type 5Z3 rectifier is employed. Pushbutton metering for each
of the audio tubes, master gain, pilot and starting switch com-
prise the control equipment. The usual vertical typz chassis
construction is employed.

The 50-C Monitoring Amplifier bridges the output of either
of the 10-F Amplifiers when these amplifiers are at *‘transmit’’
position. In other words, the monitoring amplifier is always
operating across the program line or the line feeding the trans-
mitter. This positive connection is made without switching for
the simple reason that the extra 10-F Amplifier in this cabinet
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is switchable into any circuit and the monitoring amplifier
becomes singularly used as the word implies, namely, for
monitoring the program.

The output of the 50-C feeds the loud speaker control panel
which, as previously outlined under the loud speaker
control panel data, makes possible selecting any speaker to
either the 50-C Amplifier or the 10-F Amplifiers.

BRIDGING PANEL—The bridging panel consists of a
simple bridge transformer having a primary impedance of
16,000 ohms which bridges the program position of either
10-F Amplifier and its output terminations feed a bridging
pair which is terminated at the rack terminal strip. This
provision is made for any external feeding circuit such as a

. . . . &
network or any other similar circuit.

RECTIFIER PANEL—This panel is located at the bottom
of the cabinet. It consists of a copper oxide rectifier and
well regulated filter which produces 6—8 volts DC at 21,
amperes for operating the relays.

The above description shows clearly that Cabinet No. 1
contains all the high level speech amplifying equipment
and accessories necessary for any studio.

CABINET No.

Cabinet No. 2 from top to bottom contains the pre-amplifier
power supply, remote patching panel, interlock patching
panel, input patching panel, five Model 56B Pre-Amplifiers
and two Model 57B Pre-Amplifiers; in fact, a complete low
level studio speech assembly. In addition, six blank panels
are provided so that extra equipment such as line equalizers
or more pre-amplifiers can be added if required.

External connections to the control console and Cabinet
No. 1 are made to lettered or numbered terminal strips at
the bottom of the cabinet.

The interunit wiring comprises approximately 1000 feet
of individually shielded pairs of wire thus effectively elim-
inating any possibility of cross-talk or noise pickup, an
important consideration in any broadcast station and
especially for FM.

PRE-AMP POWER SUPPLY—This is our standard P-2
Power Supply which incorporates a Type 80 rectifier tube
into a well filtered section and also provides the 6.3 volt
filament supply for the pre-amplifier. Its panel equipment
consists of pilot light and starting switch.

REMOTE PATCHING PANEL—The remote patching
panel consists of 40 open circuit jacks in banks of 20. For
convenience, these have been numbered as talking jacks
and remote jacks, twenty jacks being provided for talking
pairs and twenty jacks for remote lines. Obviously, they
all terminate in the same way and all 40 jacks may be used
for remote lines, if desired. On this same panel are provided
two repeating transformers, which connect to the pair of
jacks on each side of the panel thus allowing the patching
in of a repeating transformer between the incoming remote
line and the broadcast circuit where necessary.

GATES RADIO & SUPPLY CO2EseacqUINCY, ILL.U.S.F




The repeating transformers have universal primaries and secondaries allow-
ing terminations of 50, 200, 250 or 500 ohms. As supplied, they are connected
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