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(SA-39A Amp,

GENERAL AND INTRODUCTORY

The Gates SA-39A Limiting Amplifier is a high quality low distortion amplifier
for AM and FM to be used as & device to limit the audio output above a set
amount with said limitation possible without affecting the quality of broad-
cust transmission., It is constructed in the new type cast aluminum service
housing with drop-down front panel. When properly installed it will give a
lifetime of satisfactory service. However, as limiters require more than
normal understanding of their functions we urge even the very experienced
engineer to thoroughly acquaint himself with these instructions and the
equipment,

DETAILED DESCRIPTION

1 - The SA-39A limiter is a three-stage all push-pull emplifier using highly

shielded components for low noise and accurately designed parts for good bal-
ance and low distortion, The first stage employs a pair of 1612 (6L7) tubes,
the second stage a pair of 6SJ7 tubes and the final stage a pair of 6V6 tubes.

2 - Limiting Circuit

To obtain limiting or automatic peak control action a portion of the output
voltage is rectified by a 6H6 tube as a full wave rectifier and a negative IC
voltage applied to the second control grid of the 1612 tubes, As the audio
voltage increases the grid becomes more negative retarding the flow of current
thus lowering the gain of the stage. A-3984 shows the curve of the limiting
action obtained. It will be noted that beyond the point where limiting action
starts that the curve is substantially flat and up to the overload point of the
amplifier only slight increase in gain is noted. Regardless of the amount of
limiting action (up to overload) the gquality of the program is unimpaired.
Referring to the schematic D-20773 the point of limiting is determined by the
network R30-R29-R28 and RK27. This has been arbitrarily set in design for
convenient operation. The scale on the meter, Ml, is to measure the plate
current of V1 and calibrate it for a direct indication of limiting action.

For convenicence the scale is calibrated in "Decibels Compression™, Switch

Sl sets the recovery time as desired. An attenuator, Rl, is inserted in the
input to control the input level znd set the gain to the desired degree of
compression., The output, as indicated from the curve in Drawing A-3984,

must be maintained at e comparatively constant level, hence an output attenu-
ator R24, is provided to set the proper level to succeeding squipment.

3 - Power Supply

An electronically regulated power supply maintains constant voltage on the
first two stages. This circuit employs a 5V4G cathode type rectifier which
will relieve initial surge voltage on the input filter capacitor. As a
further aid to keeping the equipment in service the capacitor is a plug-in
type which may be readily kept in stock for immediete replacement. The con-
ventional regulator circuit uses a 1-6X5, 1-63J7, and 1-6]5G tubes.

4 - Mechanical Construction

The amplifier is built upon a flat plate chassis, This in turn is mounted in

a cast aluminum frame with a drop front door which may be mounted in a standard
19" rack or cabinet. Necessary controls and ths meter are located on the front
door. The tubes are available from the rear and opening the door gives access
to the electrical components. By removing the controls from the front door

the chassis may be removed from the frame for major repair without removing

the style strips from the cabinet. A pilot light inside the frame will pro-
vide illuminatinn when powered from an external £.3% volt source through a

plug provided. :
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controls as follows:

INSTALLATION “2m ’ (SA-39A Amp.)
1 - Unpacking

The SA-39A Limiting Amplifier is shipped as an integral unit completely
assembled, The rectifier tubo and the plug for the trouble light are re-
moved for packing. A check of the packing list will show exact contents of
container. The remaining tubes are shipped in their respective sockets. Re-
move any padding or tape added to safeguard dclivery. Open the front door

by loosening thumbscrew. Inspcet the interior for additional packing mater-
ials as well as concealed damage due to rough handling by the transportation
agency. lnsert the rectifier tube in its socket and check the remaining
tubes that the proper tubes are in the sockets as stencilled.

2 - Installation

Fourteen inches of rack or cabinet space must be provided for the amplifior.
The 115 Volt A.C. terminals will be found on the left side (from the rear) of
the chassis, The audio connections are on the right side. The terminals are
stencilled with their function in each case. The input and output impedances
are 500 ohms into and out of resistive attenuators. Reference to the schema-
tic diagram will clarify the terminations. Care should be taken that all
sudio leads are run in shielded pair and kept away from 60 cycle A.C. lines as
far as possible. Due to the cast aluminum frame and aluminum chassis little
trouble should be encountered from stray R.F. fields, It is suggested that if
possible the ungrounded side of the A.C. line be connected to terminal number
8 {stencilled on under-side of chassis) then when the fuse is removed the
citire chassis will be at neutral or ground potential and danger of accidental
shocks removed when it is necessary to work on the souipment.

CAUTION: If the above precaution is not taken, remember that the A.C. switch
on the front door is liable to be live even with the fuse removed, and to
work accordingly.

OPERATION

1 - Preliminary Adjustments

The instrument has been carefully checked in the laboratory under actuwal oper-
ating conditions and should be ready for operation as described below without
further adjustment.

2 - Initial Operating Procedure
To place the SA-3A Limiting Amplifier in operation set the front panel

1l - Set "Input" attenuator Rl to infinity. The amplifier should operate
with a constant input of approximately -20 V.U. However, it is suggested
that a level of -10 to O V.U. be maintained at the terminals and the
input attenuator ad justed to proper operating level,

2 - Set "Output" attenuator R24 to infinity.

3 - Turn on the power switch, S2. The pilot light should light up. If
not check fuse on rear of chassis,

4 - With the Input attenuator at infinity or off, the DB Compression scale
should show O DB Compression or full scale rezding. To adjust the meter
open the front door and a knob, R3 will be notei in the lower left hand
corner of the chassis, This knob controls R3 caanging the bias slightly on
the 1612 stage to adjust the plate current so that the meter rcads O DB
Compression. It may be found that after the iimiter has becn in operation

3




e 4 (SA-39A Ampl.) .
an hour or two that the zero setting will chanze; the nesdle dropping
slightly., It is suggested that the setting be rechecked after complete
warm-up and this sotting be used for continuous servico.

5 - Now, increase tho program input until the meter just begins to swing
with pesks, this is the minimum level that the limiter should be oporated.
For satisfactory operation "average" program level should not be allowed to
compress beyond 5 DB, At this point it should be pointed out that the
scale indicates a steady sine wave compression and that dynamic program
material will have a differcnt behavior with a higher degree of coanpression
than actually indicated on the meter; however, for all practical considera-
tions tho meter gives the operator an excellent indication of the operation
of the limiter.

6 - Increazse the output gain control until tho desired level is reached.
The limiter is now reudy to be placed in service,

3 - Operating Suggestions

Actual operation of the limiter will dopend to a large extent upon the indivi-
dual dcsires of tho pcrsonncl involved. The principal reason for the use of =
limiter is to permit the transmitter to be operéted at a high modulation
value with the limiter being a safety valve to prevent sudden or sustained
program increases from causing overmodulation. In FM the SA-39A Limiter is
indeed ideal; preventing excessive transmitter swing and resultant receiver
distortion. Where it would be desired to have considerablc dynamic range to
the music the amount of compression should be rcduced to a minimum, As com-
pression is increased the dynamic range would be compresscd to whors the
music would losc its pleasing expression. Under normel operation the com-
pPression should not sxcesd 5 DB for average program levcl,

Ths recovery time of the limiter is set by switen Sl on the rear of the
chassis, A dial is calibratecd for six positions. DPosition #l gives a time
recovery of approximately .2 scc. and cach succeeding position increases by
.2 sec, Position #3 or .6 scc. gives a good avaorage recovery time, howsver,
for certain types of program it may be desirable to increase or decrease
tho time constant.

The jack J7 on the front door may be usod for aural monitoring by plugging in
phones. A signal will be heerd at this point rcgardless of the position of
the output attenuator.,

MAINTENANCE

The Gates SA-39A Limiting Amplifier is carsfully tested in the laboratory
beforc shipping and all controls and adjustments sct as indicated in tho pre-
ceding test. The amplificr has beon carefully dosignced wznd should give long
uninterrupted service. TFor the assistance of the engincer in servicing the
amplificr the various oparating voltages are indicatod on the schematic
drawing. Those readings werc taken with a high impedancc vacuum tubc volt-
meter. If an ordinary 20,000 ohm per volt meter is used a slight dis-
crepancy will be notod at tubo sockets although main voltages should read
approximately the same.

A currcent jack has been placed in cach cathode of the amplifier circuit. If
a multi-range D.C. milliammetor is availubtlc a ctandard two circuit phone
plug may be inserted. Thc readings should approach those shown on the
schematic. The pelarity of the jack plug is tho same as used on tha
companion units of the GATES SA line of amplifiers; that is, the tip is
positiwe and the sleove is negative,
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Drawings C-17330 and C-17331 show the locations of the resistors on the
torminal boards and their tcrminations,

The layout of the SA-39A Limiting Amplifior lunds itsolf rapid routine mainto-
nance. With the front door lowcred the attenuators are readily available for
occasionzl cleaning,

Modern tube design assurcs long life; however, it is well to occasionally
chock tho cathode currents, watching for unbalance in the tubes. In changing
tubes care should be taken that the 1612 tubus are e¢venly matched which may N
be checkcd by plugging & current meter into jacks J1 and J2. Unbalance may /
cause fluttering or thumping in the limiter circuit on cxtreme low notes. %
It may alsc be a source of noisc (hum) wherc oxtremely low level circuits -
arc employed.

kemoving the tubes for periodic checking has the further advantage of lower-
ing contact potential botwoen the pins and sockct clips. Tho plug-in
capacitor should also bg¢ removed and reinscerted to insurc good contact.

Good housckecping also indicates that all equipment should bg kept clean
and dust-froc.

The output of the regulatcd powor supply is indicatcd at 275 wlts. This
voltage may be adjustod by varying R4%, a screwdriver slo¥ comtrol loceted
on the rear of ths chassis, The voltage will be found to maintain veory con-
stunt over quite wide variations of current and line voltage fluctuations,

In case of minor repairs to the oquipment reference to the schematic and
resistor board drawings should enable the angineer to mekc most repairs with-
out removing the chassis from the rack. A new typoc of terminal hasg been
employed on the rasistor boards, allowing easy removal of components by the
application of a hot soldering iron. If a major repeir is indicated the

unit may be removed with the following procecdure:

1 - Disconnect leads from rear terminal boards.

2 - Remove knobs and lock nuts from the controls and switches on the
front door. Also the leads from the mecter,

3 - Remove the filister head scrows from the roar of the chassis.

4.- Remove the chassis pulling the switchcs and controls through the
frame. .

5 - If necessary thoe moter mey be removed soparatoly and thoe comnections
made on the work bcnch,

6 - To replace thec chassis rovorse the process. 3tuds are provided on
the rear of the framc to assist in guiding tho chassis to its proper
position and to relieve the load while rcoplacing the screws.




PARTS LIST 265-PE-101

3YMBOL KO. DRAWJING HO. DESCRIPTION
Al Pilot Light Assembly, 810M-431, Red, Dizl Light
A2 - Lamp #40
A3 Lamp socket "made from Dial Light #5611 Socket"
A4 Lamp, 1/4W Neon NE-45
A5 Fuseholder, #341001 Littletuse
A6 ‘ Trouble Light Socket, #505 Dial Light
A7 Trouble Lamp, #40
Cl Capacitor, .1 mfd., 400V., C~D #DT-4P1
c2 ' Cepacitor, .1 mfd., 400V., C-D #DT-4Pl
c3 Capacitor, .1 mfd., 400V., C-D #DI-4Pl
Cc4 Capacitor, .1 mfd., 400V., C-D #DT-4Pl
Cc5 Capacitor, .1 mfd., 400V., C-D #DT-4P1
Cé Capacitor, .1 mfd., 400V., Aerovox P82
c? Capacitor, .1 mfd., 400V., Aerovox P82
Cc9 . Cepacitor, .5 mfd., 400V., Aerovox P82
Cle Capacitor, 20-20 mfd., 450V., Plug-in C-D #QC-2245
C11 Part of C10
cl2 Capacitor, .5 mfd., 400V., Aerovox P82
Cl13 4 Capacitor, .5 mfd., 400V., Aerovox P82
Cl4 : Czpacitor, .5 mfd., 400V., Aerovox P82
Clé Capacitor 16 mfd., 450 V. #BR-1645 C-D
1 Fuse, 3 amp, 3 AG Littlefuse
J1 Jack, 2-A Utah-Carter
Je Jack,'2~A Utah-Carter
J3 Jack, 2-A Utah-Carter
J4 Jack, 2«h Utah-Carter
IS Jack, 2-A Utah-Carter
Jje - Jack, 2-A Utah-Carter - -
J7 Jack, #701 Mallory
Ll AC-3122 Filter Choke, U.T.C,.

6/25/51 -5 - SA-394 Limiting imp.



PARTS LIST 265-PE-101

SYMBOL NO. DRAWING NO. DESCRIPTION

ML A-5743-1 0-1 MADC Meter with Special Compression Scale

Rl Control, 500/500 ohms, Daven LA-350F

R2 Resistor, 5§10 ohms, 1 W., 5% AB

R3 - A-3404-5 Potentiometer, 500 ohms Wirewound 3/4" Shaft

R4 A Rosistor, 62K ohms 1 W. 5% A=-B

RS Resistor, 82K ohms 1 W. 10% A-B

R6 Resistor, 2z)ohms 1 Y. 5% A-B

R7 Resistor, 82 ohms 1 W. 10% A-B

R8 Resistor, 10K ohms 1/2 W, 10% A-B

R9 Resistor, 150K ohms 1 W. 10% A-B

R10 Resistor, 150K ohms 1 ¥. 10% A-B

R1l Resistor, 100K ohms 1/2 W. 10% A-B

R12 Resistor, 1800 ohms 1 W. 10% A-B

R13 Resistor, 1800 ohms 1 W, 10% A-B

R14 Resistor, 470K ohms 1 W. 10% A-B

R15 Rusistor, 82K ohms 1 W. 10% A-B

R16 Resistor, 82K ohms 1 W. 10% A-B

R17 Resistor, 68K ohms 1 W. 10% A=-B

R18 Resistor, 68K ohms 1 W. 10% A-B

R19 Resistor, 100K ohms 1 W, 10% A-B

R20 Resistor, 100K ohms 1 W, 10% A-B

R2Y Resistor, 10K ohms 1 W. 10% A-B

R23 Rosistor, 180 ohms 10 W. Lectrohm type 1 3/4E

R24 Control, 500/500 ohms Daven LA-35QF

R25 Resistor, 270 K ohms 1 W. 10% A-B

R26 Resistor, 270 K ohms 1 W. 10% A-B

R27 Resistor, 100K ohms 1 W. 10» A-B

R28 Resistor, 18K ohms 1 W. 10k A-B

R29 Resistor, 470K olms 1 W. 10% A-B

R0 Resistor, 470K ohms 1 W. 10% A-B

R31 Resistor, 2.2 megobm 1/2 W. 10% A-B

R32 Resistor, 2.2 megohm 1/2 W. 10% A-B

R33 Rosistor, 2.2 megohm 1/2 W. 10% A-B

R34 Resistor, 2.2 megohm 1/2 W. 10% A-B

R35 Resistar, 2.2 megohm 1/2 W, 10% A-B

R36 Resistor, 2.2 megchm 1/2 W. 107 A-B

R37 Resistor, 5.1 megohm l W, 5% A-B

R38 Resistor, 33K ohms 1 | 10% A-B

R39 Resistor, 1 megohm 1 W . 10% A-B

R40 Resistor, 4700 ohms 1 W. 10% A-B

R4l Resistor, 10K ohms 1 W. 10% A-B

R42 Resistor, 4700 ohms 2 W. 10% A-B

6/25/51 -6 - SA-39A Linmiting Amp.
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PARTS LIST 265-FPE-101

.

SYMBOL HNO. DRAWING NO. DESCRTPTION
R43 A-3404-6 Potentiometer, 10K ohms 4 ‘J. wirewound
R44 Resistor, 33 K ohms 2 W. 10% A~-B
R46 . Resistor, 1500 ohms 10W Lectrohm type 1 3/4 E
R47 Resistor, X" velue to te detegmincd by tube current
R48 Resistor, 5600 ohms 1/2 w. 10% A-B
R49 : Resistor, 5600 ohms 1/2 W. 10% A-B
R50 Resistor 4700 ohm, 1 W,, 10% A-B
Sl B~11139-7 Selector Switch
sS2 Toggle switch, SPST, 8280K16 C-H
T1. AI-3002 Input Transformer U.T.C.
T2 AD-3045 Output Transformer ‘
T3 Power Transformer, Triad #6676 '
T4 AF-3037 Filement Transfomer
TB1 Terminal Board, 7-142Y Jones
TB2 Terminal Board, 3-142Y Jones
i
i Tube 1612 /61,7/6L7G
Ve Tube 1612 /617/6170
V3 . Tube 6SJ7
V4 : , Tube 63SJ7
Vo Tube 6V6 GT
vé Tube 6V6 GT
V7 . ] Tube 6H6
V8 .Tube 6X5 GT
V9 , Tube 63F7
V10 ' Tube 6L6 G
Vil Tube 5V4G
Xa Socket MIPS8-T Amphenol
X2 Socket MIPS8-T Amphenol
X3 Socket MIP8-T Ampheanol
X4 Socket MIP8-T Amphenol
X5 Socket MIP8-T Amphenol
L6 ' Socket MIP8-T Amphenol
6/26/81 -7 =- SA-39A Limiting Amp.



PARTS LIST 265~PE-101

SYLBOL NO. DRAWING NO. DESCRIPTION

X7 Socket MIPS-T Amphenol

X8 Socket MIP8-T Amphenol ‘ :
X9 : Socket MIP8-T Amphenol k
Xao0 Socket MIP8-T Amphenol : .
X1l Socket MIP8-T Amphenol

X1z Socket MIPS-T Amphenol

X13 Trouble light connector socket, 80-FPC2F Amphenol

6/26/51 -8 - S4-39A Limiting Amp.
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