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REPLACEMENT PARTS

When ordering replacement parts please address your order to:

GATES RADIO COMPANY
Order Department
Quincy, lllinois 62302

The following information must be supplied if applicable:

(1) Quantity required.

(2) Gates Part Number—Ten digit I.B.M. or M number.

(3) Item or Symbol Number from Instruction Book schematic or Parts List.
(4) Type Number of equipment in which component is used.

(5) Complete address for shipping and billing instructions.

RETURNS AND EXCHANGES

Do not return any merchandise without our written approval and Return Authoriza-
tion. We will provide special shipping labels and a code number that will assure
proper handling and prompt issuance of credit. Please furnish a detailed report to
assure prompt handling of returned merchandise. Custom built equipment or mer-

chandise specially ordered for you is not returnable. Where return of standard.

equipment is allowed by Gates, a restocking fee of 15% will be charged. All returned
merchandise must be sent freight prepaid and properly insured by the customer.
When writing to Gates Radio Company about your order, it will be helpful if you
specify the Gates Factory Order Number or Invoice Number.

MODIFICATIONS

Gates reserves the right to modify the design and specifications of the equipment
shown in this Instruction Book without notice or to withdraw any item from sale pro-
vided, however, that any modifications shall not adversely affect the performance

of the equipment so modified.
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SPECIFICATICNS

M _TOP-LEVEL OVERMODULATION PROTECTION AMPLIFIER TECHNICAL DATA

www.SteamPoweredRadio.Com

PURFOSE: Prevention of FM overmodulation by means
of frequency dependent peak clipping.
MODE: Dual channel, stereophonic or two-channel
monophonic.
INFUTS: One per channel (two total).
GAIN: 28 db maxinun.
RESPONSE: +l db, 30-15,000 cps below threshold
of clipping. —{(,+3.5 a¥ lokH2
DISTORTION ¢ 0.5%, 30-15,000 cps below threshold
of clipping. yla
NOISE & CROSSTAIK: -75 db or better below +18 DBM out.
~68 T 71 bedptS DBY
ATTACK &
RELEASE TIME: Virtually instantaneous.
INPUT LEVEL: -10 DBM to +24 DBM (adjustable).
= OUTPUT LEVEL: +18 DBM after a 6 db isolation pad
(adjustable).
IMPEDANCES: Input, 600 ohns balanced or unbalanced.
Output, 600 ohns balanced or unbalanced.
LEVEL CONTROLS: Continuously variable input and output
level controls.
POWER: 117 volts, AC 50/60 cycles.
POWER CONSUMPTION: 5 watts naxinun.
TRLNSISTORS: 16 - 2N1307 3 - 2N1414
5 - 2N1306 1 - 2N1539
DIODES: 4 - 1N2069 & o= 1N67A
2 - 1N710 zener
JAMBIENT TEMPERLTURE: -20° C to +60° C (=4° F o 140° F.)
-1- Top-Level /inplifier
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SIZE:

WEIGHT:

FINISH:
CONTROLS:

TEST POINTS:

RECEIVING

SPECIFICATIONS

5" x 19" x 12". Mounts in
standard 19" relay cabinet.
25 1lbs. net cubage 1l2.
45 1bs. donestic pack.

Mediun gloss grey.

Fach channel: Input level, output
level, calibrate. 4 liniter/operate
disable switch is included for
Proof of Perfornance tests.

Adjust level, bias adjust, front
panel test points are provided.

Imnediagely upon receipt, the unit should be carefully
unpacked and inspected for apparent or concealed shipping

danage.

In case of danage in transportation notify the

delivering carrier at once. .after he has approved the

danage report, which indicates he will accept your billing

for the danage, order new parts fron Gates Radlo Company,
Our billing of these parts plus transportation expense will
be your clain to the transportation conpany.

WARRANTY

FM Top-Level is covered under the standard Gates Warranty,
a copy of which may be had on request fron Gates Radjio Company,

12% Hanpshirce Street, Quincy, Illinois 6230].

www.SteamPoweredRadio.Com
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DESCRIPTION

o5 The Gates FM Top-Level controls high frequency peaks which, when
pre-enphasized by the standard FM 75 nicrosecond curve, would
cause 1lllegal overnodulation of the transnitter. The unit is a
dual channel device that can be operated in stereo or as two in-
dependent single channel units for nonaural, storecast, or tele-
vision sound applications. The amplifier,which is solid state,
consists of a regulated power supply and two identical anplifier
boards., The amplifier section contains the following: an input
anplifier to adjust the lcvel of the incoming signal and FM pre-
emphasis filter to exactly duplicate the signal as seen by the
transnitter; a adjustable clipper which acts on signals in excess
of a pre-set level; a output amplifier scction to recover filter
losscs; and a de-enphasis filter to give an overall Tlat rcesponse
curve. i drop-down panel pernits access to the input and outpus
level controls, calibrate control (clipping level adjust), fuse,
and operate disable switch. This switch disables the clipper for
Proof of Performance tests. iAccess to the top and botton of the
unit is acconplished by the use of 1/4 turn fasteners. Input and
output terninations are made to a barrier type terninal strip
located on the rear of the anplifier. 4 grounded 3-conductor
line cord is supplied with the unit.

INSTLLLATION

AT Preparation of Systen for Installation

Prior to the installation of the Top-Level it is nccessary to
check with sine wave and adjust, if necessary, the operation of
the FM nodulation nonitor to insurc correct flasher calibration
with the nodulation neter. The channel balance in a stereo systen
should 2lsc bc checked. In stereo installations the audio chain
should be balanced for equal output through the turntable sterco
preanplificers, console and liniter. R

Ingtallation Mechanical

The Top-Level should electrically feed the transmitter aftcer the
peak liniter. It is recommended that the Top-Level be installed
at the tronsnitter site to recover losses incurred in the tcle-
phonc progron lines. Since routine adjustaent is unnccessaory, a
transnitter site installation is satisfactory. The conventional
liniter nay be installed either at the transnitter site or at the
studio. The FM Top-Level should be initially installed with the
input and output controls mininun (counterclockwise). Do not
change calibrate contrcl. Adjustunent of the Top-Level is dcs-
cribed in the section titled ADJUSTMENT FPROCEDURE.

-5~ , Top-Level Amplifier
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Mounting and Wiring

The unit requircs 5K" of panel space in a standard 19" relay

rack. Input and output terminations are nade at the barrier-type
terninal strip located at the rear of the unit. The various in-
puts and outputs are identified on the rear panel and also on the
schenatic diagran. Phase relationships have been naintained with-
in the unit with thc input and output phase marked with a dot on
the barrier strip proper. Use the dotted terninal for the high
lead of the audio pair and proper Phasing will be maintained.

Carc should be taken to terminate the shields of the input and
output cabling at one end only, and an appropriate place is shown
on the barrier strip. For optinun results use insulated twisted
shiclded pairs such as Beclden #8451 for both input and output wir-
ing. Individual systens require individual ground systen prac-
tices, however, avoid ground loops for best operation. The one
point ground systen is nost cormonly used and generally offers
superior rcsults. Ground the cxternal ground point to station
groundc.

The onc point grounding system requires that each unit of an audio
systen have its own conductor running to the conmon ground point.
The common point should be connceted with heavy copper strap to
the station ground and/or carth ground to give the systenm the low-
est pecssible ground refercnce.

Input Powecr

In order to conply with rccent laws of sonc states the FM Top-
Level uscs a threc-prong grounded power cord. The ground pin in
the AC distribution systen nust be properly grounded for proper
operations,or hun nay be induced into the anplifier,

ADJUSTMENT FROCEDURE

After the FM Top-Level has been installed in the rack, calibration
and adjustnent nay be performed. The conplete procedure outlined
below is for a stereo installation. adjusting the left channel.
For monaural instellation or dual channel installation, follow
Steps 1 through 8.

Materials and ILguipnent Required

1. Volt-ohimcter such as a Sinpsan 269 or Triplett #630.
2. MNModulaticn nicnitor instruetion book,
3¢ Berowdriver.

4. 12" Junper with standard tip to fit test pcints on
the Top-Level.

vl Top~Lewel Anplifier
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Adjustuent Procedure

. 1.

5e

6.

10,

il.

L2

Controls Settings - Check to make sure that all input and
output controls are fully counter-clockwise. Switch the

OrERATEZ/DISABLE switch to OPERATE and plug the line cord

into a AC receptacle.

Peak ILiniter Operation - Play a monaural record or tape
with the conventional peak liniter operating in the stereo
node where used. The limiter should work nornally, linit-
ing about 5 to & IB.

Set the VOM to read approximately 10 volts DC and pluag it
into the left clipper bias test points located on the left
side of the inside front panel behind the front door. The
white terminal is positive and the black terninal is neg-
ative. (See FIGURE 1).

Calibrate Setting - (Factory adjusted). Adjust the left
CALIBRATE control until the VOM reads 3.5 volts DC.

Input Level Adjustment - With the VOM still plugged in the
left test points, increase the left input control until
the VO neter needle just begins to indicate a slight re-
duction in voltage. DO NOT INCREASE THE INFUT CONTROL
BEYOND THE FQINT OF INDICATION. DNow adjust the left cal-
ibrate control until the VOM reads 4.1 volts DC.

Adjust the FM modulation nonitor flasher to read at the
desired level of modulation.

Increase the left channel output control until the nodula-—
tion nmonitor flasher just indicates, then back it off
slightly.

For nonaural or separate dual channel installation onit
Steps 9 through 12 and go to Step 13. For stereo install-
ations repeat Steps 1 through 7 for the right channel and
then go on to Steps 10 through 13. (See FIGURE 2).

Stereo Channel Balance - Connect the botton white ADJUST
LEVEL test points together with the 12" junmper. (See
FIGURE %),

Set the VOL for about 10 volts AC and plug the neter into
the two top black ADJUST test points. With the progran
level test tone of 1 KC fed from the console (this could
be a 1 KC or 400 cycle test tone from a test record or
signal generator), adjust the right output of the Top-
Level until the VOM is at nminimun reading. It now indi-
cates that the levels in the right and left channels are
equal and the channels are balanced.

Switch the VOM to the lowest practical AC voltage scale
and adjust the right output of the Top-Level for nininum
reading again.

Leave the jumper and meter in place.

. Ton-Tewrael Arnild Fiarn
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.13, Adjust for optimum performance - Play several monophonic
records of the type program matecrial normally encountered
in your station's operation, observing the modulation
monitor flasher. Carefully adjust the left and right
channels alternately (in stereo installations) in small
increments until the pecak flasher seldom, if ever, lights.
It will be necessary to play several styles or types of
records normally encountered in everyday usage to set the
corrcct output fecd to the transmitter. NOTE: Because
sine wave testing will not react in the same manner as
musical peaks, it is neccssary to observe the flasher and
adjust the output level until scatisfactory modulation
levels are maintained. It is now necessary to readjust
the sterco belance in stereo installations when a suit-
able sctting is achieved (Steps 9-12). IMPORTANT NOTICE!
It is very important that the station engineer observe
the modulation monitor flasher for a pcriod of two or
three hours in order to make sure that the output level
is at the correct setting. Since this varies slightly
from musical selection to musical selection, this adjust-
ment and observation must bc madec. Typical test records
for this purposc should preferably be muted trumpets and
cymbal crashes, triangle and other percussion effects.
These crc good sources of typical problem passages which
may be used in adjusting the FM Top-Level.

—~ Operation

The Gates FM Top-Level is a device which clips high frequency
pecks that exceed the pre-emphasis curve. In stations that
desire to clip only random peak signals rother than trying to
maintain the absolute maximum of modulations, slightly lower
settings of the output control will be necessary. It must be
remembered that when the FM Top-Level acts on these high fre-
quency signals, it cffectively clips them and while the effect
is not noticecble in the form of distortion, it does reducc
slightly thc overall frcquency response of that signal.

Proof of Performancc Tests

After thce unit haos been adjusted and balanced for stereo oper-
ation or monaural operation, no additional operator attention is
nccessary. When running Proof of Performance checks the clipper
scetion of the unit can be effectively disabled by switching the
OPERATE/DISABLE switch to the DISABLE position. The clipping
bias is raiscd to a level well above that signal used in the
audio Proof of Performance tests. No rc-adjustments are neces-
sary and ofter the Froof has becn completed, the FM Top-Level
can be returncd to normel operation by switching the unit back
to OPERATE. :

i : -6 FM Top-Level Amplifier
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THEORY OF OFERATION

Overmodulation in FM Transmitters

M overmodulation is becoming an increasingly serious problem to
broadcasters due to the increasing amounts of high frequency
content in today's program material as the result of improved
recording techniques and equipment combined with the tendency

to severely pre-cmphasis highs or otherwisc gimmick recordings.
When such progrom material is itself pre-emphasized by the stand-
ard FM 75 microsecond curve with its 15 DB boost at 15 KC, a high
percentage of overmodulation frequently occurs. Ideally the dis-
tribution of typical pecks should exactly follow the compliment-
ary curve to the FM 75 microsecond curve to obtain maximum modu-
lation. It has been shown from laboratory tests and field re-
ports that the high end of the frequency spectrum is, in some
caseg, +10 DB or more greater than the ideal. When a systenm is
set for medium frequcncy modulation level of 50% (50-3,000 cps)

a typical uncontrolled high frequency peck can cause 170% modu-
lation. Conventional limiters due to their finite attack tine
can not cffectively control all of the overmodulating peaks.

The peak limiter sces and acts upon an cantirely different wave
forn (a linear signal) then that which nodulatcs the transmitter
(2 high frequency pre-ecmphasized signal).

o, Modulation monitors have inherent limitations regarding the indi-
cation of high frequency pecks. The modulation monitor neter and
operated flasher dcvices can not follow such peaks duc to the
inertia ond neter ballastics. Neon flashers may operate too
quickly to be deteccted or nay fail to indicate an overnodulating
peak regardless of height if its duration 1is insufficient to
charge the associacted RC network to the ionization level of the
neon bulb. Overnodulation can result in cross-channel intcr-
ference, sterco crosstalk, and distortion of transmitters due to
bandpass linitations and the gencration of spurious signals.

The FCC rulcs sbtobe that nmodulation pesks should lie between

85 and 100%. A good rule of the thumb to use in conplying with
this requircnent is that a peak of 85% should be reached at least
a half a dozen tinmes during every fiftccn minutes. In cases of

a loud comnercial a reduction below 85% is permitted. If nore
detailed infornetion is required on the subject of F!M overmodu-
lation, write for a copy of Gates Enginecring Report - "Prevent-
ing FM Overnodulation". Send rcquest to Gates Radio Company,

123 Hempshire, Quincy, Illinois 62301.

== FM Top-Level Anmplifier
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Block Diagran

The block diagran of the Gates FIN Top-Level is shown in Figure 4.
Since both channels are the samc, only one will be described. The
constant inpedance attenuator enables the input to accept a wide
ronge of signal levels. The amplifier 1s one of two identical
solid statc amplifier sections designed to rccover losses 'in the
pre-cnphasis ond de-cmnphasis filters. The prec-cnphasis filter is
an LCR combination which follows a standard curve from 30 to
15,000 cyclesgs

The clipper unit consists of two high frequency diodes connceted
in a balanced scrics clipping configuration with a variable bias
which allows & clipping level to be adjusted over a wide range of
audio signals. For proper opcration 4.1 volts DC is reconmended.

Any pre-cnphasis peak which exceeds a presct level will be clipped
and only that peck. The rest of the conplex wave is unaffected.

The signal is then anplified by the sccond anplifier and passed
through o dc-cnphasis filter which is the exact conplenent to
the pre-cuphasis filter up to 15 KC. The signal is then fed to
the output transformer, 6 DB isolation pad and attenuator.

When the FM Top-Level is properly adjusted, its action is in-
audible because only a small percentage of the actual wave is

o, acted upon at any time. Effects will be nasked by the higher
level low frequency conponents when de-enphasized. The ear 1is
also relatively insensitive to level changes at high frequcncies.
Finally, the high frequency harnmonics gencrated by clipping are
largely ultrasonic sccond or higher order harncnics and are atten-
uated by the dc-cnphasis filter.

MAINTENANCE

General

No routine nointcnence of the FM Top-Level is requircd cxcept

for periodic renoval of dust ~nd dirt with a soft brush. A

check of the circuit voltages on a seri-annual basis will fore-
cast inmpending problems. Certain resistors on the block circuit
diagran arc nerked with a suffix "AM, These nay be paralleled
with a rcsistor with a suffix "B" at the factory for compensation.
Average readings of AC and DC levels arc shown on a schenatic
diagran. It is rcconnended that they bc checked with the meter
which will be uscd for naintenance and rccorded for futurc refer-
ence before instellation. In making such checks, do not probe
the printcd circuit beard with an cxposcd metal probe. A monen-
tary short can pernancntly danage transistors.

o, Positive rather than negative ground is cnployed so circuilt volt-
agcs arc rcversed from stondard vacuun tube practices as is the
polarity of the clocctrolytic capacitors. Obscrve these polar—

Stics when installing new capacitors or diodes.

-8 FM Top-Level Anmplificr
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P

Transistors

Direct coupled circuitry will allow one defective transistor to
affect nost or all of the circuit voltages in that secction,
thercforc, when trouble occurs in such circuitry, all transistors
should be checked on a good counrcrcial transistor tester.

NOTE OF CAUTION!!

1. Do not rcrove or insert transistcrs with the POWER ON!
2. Do not probc the board with an cxposed nectal probe!

3, Do not nakc ohimeter recadings with transistors in the
eireunit!

4, Avoid tcmperaturcs above 99° C, such as accidental contact
with a soldering iron.

When replacing transistors or servicing, check to see that the
transistors are properly seated in their sockets. When replacing
Q101, and before turning on the power, use an ohmmeter to ¢heck
the resistance between the screw nounting and the netal chassis
to nmake certain that it is not shorted out.

On all voltage rcadings allow at least 10% deviations due to
differences in neters and varietions in conponents.

A resistance chart is shown in Figure 3 to aid in troubleshooting.
A1l transistors nust be removed fronm their sockets before taking
resistancc neasurcnents, and do not renove or insert transistors
with the power ON.

Gain, Rcsponsc and Distortion Mecasurement Technigues

Because of the frequency dependent nature of Top-Level, ccrtain
precautions arc nccessary to obtain neaningful data with regard
to gain, responsc and distortion rcadings.

Gain - Mcasurc gain at 200 cps which is on the flat part of
the prec-crphasis curve. To neasurc -

1, Turn all input and cutput controls naxinun
clockwise.

2, Focd a -10 DBM signal of 200 cps at 600 ohns
into the input terninals.

3, Thc output should rcad +18 DBM into a 600 ohn
load, which is a gain of 28 DB.

Response - The response readings nust be taken below the
thregshold of clipping at 15 KC. Therefore, nake
all frecquency response neasurencnt tests with a
-40 DBM input. The output level will be approx-
inately =12 DBM if the controls arc wide open.

-9~ FM Top-Level Anplificr
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Distortion - The distortion readings nust be taken using the
input levels shown below:

200 CyCleS ® e 00000 —lo DBM iIlpU_t °
l I{C ®© e 800 ¢ 05060 L) -"11 DBM input °

5 KC ¢ e e e 09000900 “18 DBM il’lp'u.t.
lo KC oo e s s 000 00 -24 DBM inputn
15 KC 0000000000 —2‘7 DBM il’lputo

These input levels provide a constant level to the clipper
section, for correct acticn of the FM Top-Level. Any other
input will yield erroneous data.

Parts IList

When ordering replacenent components, please refer to the

parts list in the instruction nanual. Identify the conponent
by its synbol nunber, its Gates stock nunber, and the unit in
which it is to be used (M-6467 Top-Level). The complete in-
fornation requested will help insure that the correct conponent
will arrive at the earliest possible date.

i h o FM Top-Level Anplifier
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RESISTANCE CHART FOR AMPLIFIER BOARD

EMITTER

' COLLZCTOR |COLLECTOR BASE BASE EMITTER
TO TO TO T0 TO Pe- >
SOCKETS GROUND B-- GROUND B~ GROUND B=
XQ1 40K 32K 5.2K 23K 3.7K 26K
XQ2 28K 4.,5K 40K 32K 1.5K 24K
XQ3 24K 0 28K 4,5K 2e2K 24K
XQ4 24K 0 28K 4,5K 2. oK UK
XQ5 0 24K 28K 4,5K 2. 2K 24K
XQ6 38K 32K 5K 23K 3,9K 26K
XQ7 28K 4,5K 28K 22K 1.5K 2UK
XQ8 24K 0 28K 4,5K 202K 24K
XQ9 24K 0 28K 4.5K 2.2K 24K
g XQ10 0 24K 28K 4,5K 2.2K 24K
(1) Transistor renoved fror the board.
(2) Meter polarity observed.
(3) Power supply disconnected from the board under
neasurenent.
(Wire 5 and Wire 7)
RESISTANCE CHART FOR FOWER SUPPLY BCARD
XQ101 * 2 11eg. 20K 10K 6K 18K 0
XQlo2 ¥ 2 neg, 20K * 2 megd 30K 10K 6K
XQ103 * 2 nege. Z0K OK 12K 2.1K 500
ohn
XQ104 OK 12K 4,5K 25K 4,2K 19K
XQ105 4,5K 25K 700 1.2K 2.1K 600
ohn ohn

Allow tinme for capacitor to charge

(1)
(2)
(3)

for readings.

(Neg. lead only - Wires 7-8-10-12)

www.SteamPoweredRadio.Com
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Transistor renoved fron power supply
Meter polarity observed.
inplifier disconnected fron power supply
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PARTS LIST

094 6467 CABINET PARTS

Sywmbol No. Gates Stock No., Description

A101 406 0355 000 Pilot Light, 125V.

ATl ET2, A

ATS5,ATG 554. 0278 000 Attenuator, 600 ohms "T" Pad
AT3  ATH 992 1689 001 OQutput Pad, 6 DB "H" Pad
F101 308 0017 000 Fuse, 1 anp. 250V.

Jl,d3,

J6,dJd8 612 0312 000 Test Point Jack, White
Je,Jd4,

J5.. J% 6l2 0311 000 Test Point Jack, Black

Q101 380 0016 000 Transistor, 2N153%9

R25,R45 550 0029 000 Potentiometer, 10K ohm, 2W.
Sl 604 0302 000 Slide Switch, DPDT

T2 5 T

T4,T5 478 0265 000 Output Transformer

T101 472 0099 000 Power Transforner

TEL 614 0036 000 Terminal Board

XF101 402 0023 000 Fuseholder

XQl01 404 0136 000 Transistor Socket

8/24/65 ~1- FM Top-Level Amplifier

If You Didn't Get This From My Site,
Then It Was Stolen From...

www.SteamPoweredRadio.Com


wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com

SYMBOL NO.

1,015
c2,C16
C3,C17
Cé, C18
C5,C19
C6,C20
07,021
c8,023
09,022
€10
c11
c12,C013,Cl4

CR1,CR2

L1
L2

Q1,Q2,Q3,Q4,
Q6,Q7,Q8,Q9

Q5,Q10

R1,R2,
R4 ,R5
23

R6
R7 . R29
R8’R31
RO,R32
R10,R3%
R11,R34
R12,R35
R13,R36

R14,R23%,
R24  R37
R15,R38

R16,R39 ,R44A
R17,R18,R19,
R40O,R41 ,R42
R20,R43
R21A,R28
R22A

Ro6A

R27

3.
Xl thru X810

www.SteamPoweredRadio.Com

PARTS LIST

FPRINTED WIRING AMPLIFIER 992 1687 001

GLTES STOCK NO.

Hee
e
5822
527
522
500
516
508
bee
508
500
522

384

492
492

380
380

540
540
540
540
540
540
540
540
540
54

540
540

540

540
540
540
540
540
540

478
404

0160
0189
0241
0195
0210
0787
0054
0292
0336
0293
0866
0244

0009

031%
0314

0018
0023

0025
0047
0050
0083
0068
0080
0063
0022
0078
0056

0059
0053

0057

0001
0079
0044
0069
0067
0062

0183
0066

000
000
000
000
000
000
000
000
000
000
000
000

000

000
000

000
000

000
000
000
000
000
000
000
000
000
000

000
000

000

000
000
000
000
000
000

000
000

DESCRIPTION

CHp«s 100 af.y 3 Va
CéPpey 500 Ufss 6 Ve
Cap., 20 uf., 25 V.
Cape., 200 uf., 10 V,
Cap., 100 uf., 12 V.
Cap., 200 pf., 500 V,
Cap., .001 uf., 1 KV
Cap.s 068 uf., 100V.
Uops s 290 ufes 195 Vi
Capss Ul 5f.s 00 V.
Cap., Ver. Mica

Cap., 50 uf., 25 V.,

Diode, 1NG67A

Toroid Coil, 5 MH
Induetor, 3 MH

Transistor, 2N1307
Transigtor, 2N1306

Res., 100 ohm, 1/2 W. 5%
Res., 820 ohn, 1/2 W. 5%

Res., 1100 ohr, 1/2 W, 5%
Res., 27K ohn, 1/2 W, 5%
Res., 6200 ohn, 1/2 W. 5%
Res., 20K ohn, 1/2 W. 5%
Res., %900 ohn, 1/2 W. 5%
Res., 75 ohn, 1/2 W. 5%

Res., 16K ohn, 1/2 W. 5%
Res., 2000 ohn, 1/2 W. 5%

Res., 2700 ohn, 1/2 W. 5%
Res., 1500 ohn, 1/2 W. 5%

Res., 2200 ohn, 1/2 W. 5%

Res., 10 ohn, 1/2 W. 5%
Res., 18K ohn, 1/2 W. 5%
Res., 620 ohn, 1/2 W. 5%
Res., 6800 ohn, 1/2 W. 5%
Res., 5600 ohm, 1/2 W. 5%
Res., 3600 ohm, 1/2 W. 5%

Input Transforner

Transistor Socket
FM Top-Level Anplifier
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PARTS LIST

PRINTED WIRING POWER SUPPLY 992 1688 001
SYMBOL NO. GLTES PART NO. DESCRIPTION
C101,C104 522 0321 000 Teipes 500 ude, 50 Vs
Cc102 522 0%26 000 Cap., 100 uf., 50 V.
€103 506 0005 000 Cap., .1 uf., 200 V.
CR101,CR102,
CR103%,CR104 384 0018 000 Silicon Rectifier, 1N2069
CR105,CR106 386 0019 000 Zener Diode, 6.8V. 1N710 or

1N754
Q102,Q103,
Q105 380 0014 000 Transistor, 2N1414
QLO4 380 0033 000 Transistor, 2N1306
R101 540 0284 000 Res., 10 ohn, 1 W. 5%
R102,R104,
R106 540 0073 000 Res., 10K ohn, 1/2 W. 5%
R103 540 0049 000 Res., 1000 ohm, 1/2 W. 5%
R105 540 0045 000 Res., 680 ohn, 1/2 W. 5%
R107 540 0059 000 Res., 2700 ohn, 1/2 W. 5%
R108 540 0054 000 Res., 1600 o, 1/2 W. 5%
R109A 540 0048 000 Res., 910 ohn, 1/2 W. 5%
o R109B Res., 1/2 W, 5% (Lab selected)
¥Q102,XQ103,
XQ104,XQ105 404 0066 000 Transistor Socket
R.F. LINE FILTER ASSY. 992 1690 001
SYMBOL NO. GATES FART NO. DESCRIPTION
€105,C106,
€c107,C108 516 0054 000 Cap., .00l uf., 1 KV.
J101 610 0413 000 Receptacle, 4L.C. 3 pin, 74
L101,L102 494 0004 000 R.F. Choke
—F M Top~Level iAnplifier

www.SteamPoweredRadio.Com
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WIRE NUMBERS ARE INDICATED AS FOLLOWS:
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| BoNT AT SEE INSTRUCTION BOOK FOR DETAILS | el
o
[CINPUT] FREQ [OUTPUT|LOSS S X8 X9
I u3) |iskc | @.3) | oos 16K 2NERY £l I
| Rz ais (3.2) | 5kc | (.3) |-80B B b |
| 16K $ 2K ens ok 10.5) [200CPS (1.3) |-16.308 S e s e |
2N1307 2Nn1307
J508 JEOW R40 R4l
| i , cs, - T T R29  $R32 | ci7 g loone A oh |
| 100712 -10.4 10,000PF [40) 138 I
il RI7 RIB (1.08) 7 c22 | L2 ’
-I0DBM AT 200 GPS | Es ne T zores gma o0 100 7. CRLuIay_ CRZ ‘g0 u:),_c{':_ y G |y e ===04% I7sa AR o AR R
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. SEE INSTRUCTION BOOK FOR DETAILS ON DISTORTION AND RESPONSE CHECKS

REV

1SED

orrm | ine | ven

FIVAL RELEASE | T4 5

oL

DELETE R30,CHG VALUES

"3

c20, R29,R31, R7

TITLE SCHEMATIC, FM TOPLEVEL
M6467

GATES RADIO COMPANY

QUINCY, ILLINOIS
DR.BYTLL | CH.BY ENG. DWG. NO.
nAns.g,.é 1852—5138-0("
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# f

- 2 r
10 /1 78

#

M

TRANSMITTER REARIN(?JS

I 1Sl hr ot (
M —loct Dm 1™ A M TRANSMITTER

i

aolbe, —

CIRCUIT L METER READING E DIAL READING Wf{’ REMARKS
Oscillator Plate Current 49 il /Al IV 9 . [EYQTIJA? sz;) ¥
Buffer Grid Current +,‘(6) e 160 g
Buffer Plate or Cathode Current :’” S . Q‘ﬂ,ﬂll? — -;71 o/‘, D doo
RF Driver Grid Current 3.3 % 1600
RF Driver Plate Current 1 3. ? 13 ,S; SOO0
gk Grid: ‘Cyrrent +4 .1 4—*4’-'} 10000
PA Plate Current +3 .5 t 3(S | <D
PA Plate Voltage No- —eFAD L 12% MY — 65a s 1310 Hocso 1o/ 4f(
PA Efficiency g 0
Filament Voltage 7 ]
Line Voltage .
Mod 1 Static Plate Current
Mod 2 Static Plate Current
RF Line Current

FM TRANSMITTER

CIRCUIT METER READING DIAL READING REMA.R’IK(_S
Driver Grid Current VA‘
Driver Screen Current -
Driver Plate Current
Driver Plate Voltage
RF Output il
VSWR

Filament Voltage

PA Grid Current

PA Screen Current

PA Plate Current

PA Plate Voltage

PA Screen Voltage

RF Output

VSWR

If You Didn't Get This From My Site,

Then It Was Stolen From...

www.SteamPoweredRadio.Com

> ar
Ko al?



wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com

HARRIS o BATES RADIO COMPANY
. QUINCY, ILLINOIS "62302
USTON, LOS ANGELES,
.C. Export: ROCKE INTERNATIONAL
CORPORATION, NEW RK CITY. In Canado:
CANADIAN MARCON!I COMPANY, MONTREAL.
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