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PEAK LIMITING AMPLIFIER

L 3

MODEL S5A-39B

The SA-39B Limiting Amplifier is the trusted puardian of
the audio signal in thowsands of broadeast stations around
the world, The unigue circuitry developed by Gates engis
neers years ago and continually upgraded has been accepeed
as the world standard. By positive and smooth prevention
of overmpdulagon with consistently leuder audio signals,
the 5A-39B provides betier station coverage, (a 3 decbel
increase in over-all average audio signal is equivalent to
doubling power), Usually installed near the transmitter it &
an ideal replacement for older, slow acting limiters.

Thi VEFY Tast attack ime, sweniially Insiantaneous, iz axs

Mite aaseibllity ond logical
design o shaws (lefi] frant
apun, and [Aghtl rear slese
of thin eettamling Limisiag

eociated with six switch selectable release times. In ths
manner the engineer may adopt the mode of operation best
suited for him. Limiting action is by full wave rectification
of the output wvoltage with the ressltant negative direct
current fed 1o the second contral grid of the push-pull input
stage. Although action is extremely fast, oo added distortion
is introduced at compression bevels as high as 20 db,
The circuit desgn provides separate inpat and output level
controls and three push-pull stages. The regulated power
':l.||1|'.|-]-|.' assures lmiter calibration over wide ranges of line
voltage, A wade scale 4% meter is ealibrated in decibels of
compression for direct reading,

Arppiatar.
SPECIFICATIONS

MODE: LIMITER ACTHEH: . : =

Monaaral. Attack time, cosentially iratantareous, Release time: six positions
COMTROLS: from 0.2 ta 1.2 seconds.

Input and oatpat bevel wantmb on frant ||Hr'u‘l. SERVICING,
METIR: ) ot Fromt pancl dropd divan, Tisbes 0 rear,

Reads directly in decibsls of lsmdting. e
IMPEDARCES AMHD LEYELS: 117 wobts, S0/80 cyeles, S0 watie

Impat ; 500600, 15050, B0/50 ok
Iopast level ) from — 20 dban. b0 -+ 20 &b,
Crutpot ; S00600 obims.
Chetpust level; up io 4+ 19 dbm.
DAIM:
Maxirawm 50 dh,
RESPD®SE:
£ 1% db. 50=15,000 cycles.
DHETORTIO M :
%50 or less 30615000 cycles up to 15 db, compression. Tindy
- slli:ghl‘]:.' higher up to 25 db. of compresson
E1:]
65 db. or betier below any adjustable catput level,

EEScares

MECHANICAL
Siew, 19° % 14° x 994" deep. Welght packed: 74 b, domestic,
6 Ik, expart, Gubage: 9 cu. [t Finish: Medium gloss gray with
escuicheons in black,

TUEES:
(3} 6517, (] 1612, (1) 6VEGT, and (1 esch) 6HE, 6X5GT,
BLE, andd 3V 405,

ORDERIMNG INFORMATION
SA-3PE Peck Limiting Amplifier with tubas ... ... .c....... M3SZPE
Spare 1009 Belbse kit .. ... ..o iniaaeerr i een . TR-ISD



INSTRUCTION BOOK
SA-39B Limiting Amplifier (M 35298

Me. IB-RHAR Q032 QO1

Welcame to the [amily of over 2000 users of Gates Limiting Amplifiers. Mo device in all of broadcasting doea
a6 much for so little cost, When properly installed and used, it will lncrease yous audia signal at the pointl af
reception which is gensrally equivalent to twice the RF modulated signal as compared to a straight amplifier.
As Limiters do reguire a different underatanding of their functions, may we suggest your caroful reading of the
following pages. a

The 5A =198 Limiter may be used for all medes of broadeasting. AM, FM or TV and is designed for very low
distortion, wide audip response and as an aid to fine programming.

GENERAL INFORMATION

Three sudic stages, sil push-pull, employ highly ahielded transformers and carefully sclected componentis ta
assure good balamce and low dis partlon, = Limlting action I3 derived by application of a portion of the out-
put voltage lhpgu.:,‘u. full wawe rectification ta the maim and secosd control grids of the firsi audic stage., A4
output increases, the grid besomes mate negative, lowering the gule of the amplifier. Curve AJ784 illusirales

ihe limiting action.

To further assure constant performance under varying line voltages, an elecironically regulaied power supply
maintains gosstant voltage to the first two audic stages.

OPFERATIONAL GUIDES

lnput Impedance: 500/600 chms. Use shielded wire.*
Output Impedance: 500,600 shema. Une shielded wire.
inpat Audio Level: -20ta #20 dben.

Cutput Level: Up to 19 dbm,

Mazirmum Gain: 50 db,

Power Inpat: LL5 Volts 5060 Cycles,

* Do pot place input pair with output pair in the sama cahle

[N TALLATION

Only the rectifier tube is removed {or packing., Detach any padding or tapr uscc in scecuring for shipment.
Imapect thoroughly for any loosening during shipment. In case af domage, aocily e delivering tranaportation

company at once., They are obligated to pay aoy damages, Nale that this equipment is shipped in a safety
transit lwrnu-d..cnnl'.a.{:u:l'. i

Muuuﬁﬂ an ihe rack should be at a polnt of eye level canvenlence to the operator as he will nbacsve the meler

an the Limiter. Do not menent the Limiter directly nexti to a field radiating devier such as xn FM ascillator,
oscilloscops or TV moniter, As radlo frequency current, i permitted to enter the Lombter. wall desiroy its
action, take every precadtisn both in installing and wiring tc assure good shirlding o wiring aad good grounds
ing. In no case should sudls wires run in the same cable or conduit as the AL cable. 1% iz also desirable that
the ungrounded side of the 115 walt AC line be connected fo terminal B, This will assure a dead front panel,

QOPERATION

The instrurment bas been carefully cheched in the Gates laboratery under actual operating conditions and shauld
be ready for operation,

Tao place the 5A-398 Linating Amplifier ia operation, set the frosi pancl controls as follows:
1. Set input and cutput controls o ""OFF " or full anti-cleckwise.
Z. Turn on amplifier with toggle swiich above headset jack, Pliot light should illuminaie.

MOTE: Input level at audio terminals | and 2 ahauld be between = L0 dbm. amnd 0 dbm, for
best resulis and proper control sottings.

3. If the meter does not road 0 4B, compression {inpus centrel atill off}, then drop down front
panel and adjust kaeb (R3] in the lower lelt-hand carner.

4, Mow imcrease the input coniral {clockwise ) and with program material such as a record,. unril the
meter just begins 1o indicate comprosaien of a decibel or twe., Mever cperale the Limiter below
this point oF ro valoe will be chiained pid the limiter will sct a3 a sirnight program amplifier.

Usual programming with compression peak up to 3 decibola pesmits o much higher audis level
and thus greater signal ceverage withoat any noticeable effeet Lo the listener., Greales campred -

sior will often take place on mamentary peaks and ia expeotec,
i

5. Increase the sutput control {clockwise) until the transmitter modulates the desired percc'hl:rmr.
De sure the Limiter is compressing durisg this adjustment.

.



Use your Limiter always compressing from I ta § db, on peaks. This will
assurg maximum covePage of your broadcasting statisn. Remember the
distortion is just as low under normal compressdion as no compFession.

1 cutpat lewvel 1s too hl.gh. refer to Drawing D-2219%. The output level moy be reduced by insert-
ing lixed pads AT=2 ar AT-3, These puds are located nea® the guteut transformer T3 aad are
unconnected, The dotted lines indicate the method of conneciion,

GPERATING SUCGESTIONS

Actual operation of the Limiter will depend, to o hr:It extent, upon the lodividual desires af the personneél
imvolved. The principal reason [or the use ' a Limiter ls to permit the transmittes 1o be operated at high -
modulation, with the Limiter being a safety valve to prevent sudden of sustained program inereases fram
causing over-modulation. In FM and TV, the 5A-39B Limiter is ideal; preventing excessive transmitier
swing and resultant receiver distortion. Under noremal operation, it is suggeated that compression should

not exceed 5 db, for average program level.

The recovery time of the lisiter is et by switch 51 (on the rear of the chassizl. A dial is calibrated for 5ix
pasitions: Position F1 givea a time recovery of approximately .2 sec. and gach succeeding position increasus
this by .2 sec. Position i1, or b sec., gives & good average recovery time and is recommended. Hewever,
it paay be desirable to increase oF decrease the ime constant, to suil your prograsmming taste.

The jack, 17, (on the Iront doar] may be used for avral monitoring by plugging in phones. A signal will be
heard at this point regardless of the position of the outpul attenaabar.

MAINTEMANCE

The Gates 5A-35B Limiting Amplifier i3 carefully tested in the laberatory befare shipplng and all controls
and adjustments sei as indicated in the preceding test, For the assiatance to the engineer in aerwlelng . the
various operating voltages are indicated on the schematic drawieg. These readings were taken with a 20,004
ohm/walt woltmeter, I a high lmpedance vacuurn tube voltmeter is woed, a =light discrepancy may be noted.

A eurrent jack has been placed in each cathede of each amplifler pube, 1f a multi-range DC milllammeter is
available, & standard two circuit phone plug may be inseried, The readings should approach those shewn on
the schematic. The polarity of the Jack plug is, the tp is poaitive and the sleeve is negative,

The layout of the SA-398 Limiting Amplifler lends itsell to rapid routine maintenance, With the {roent door
jowered, the attenaaters are readily available for occaslonal cleaning.

Modern tube design assures long life: however, it is well to secasionally check the cathode currenis, watching
for unbalance in the tubes. In changing tubes, care should be taken that the 1612 fubes are evenly matshed.
This may be checked by plugging a current meter ipto jacks J1 and J2. Unbalance may cause fluttering or
thumping in the Limiter circuit on exireme low notes, [t moy also bg & source of noise (hum] where sztremely
Y

el eircuits are employed.
n

Removing the tubes for pericdic checking has the further advantage of lewering <ontact potential between the
ns and socket elips. The plug-in capacitar ghould alse be remeved and re-inseried la insure good contact.
Good housekeeping alse indicates that all equipment should be kept clean and dust-[ree.

The output of the regulated power pupply is indicated at 275 solts. This voltage may be adjusied by vafylag
f43, o serewdriver slot control [located on the rear of the chasais). The woltage will be found to be very
constant over quite wide variations of load current and line woltage fluchintions.

As in all broadcasting equipment, good engineering practice in installation and rogular maintenance s& related
b tube checking and cleanliness, will assure a fing aperating equipment for many Yoars,

IMPORTANT

— ln ease of damage in transporiation, notify the dellvering carrier at once. After he has approved the
darage £eport, which indicates he wlll accept your billing [or the damage — order new part/s [rom Gaten,
DOur billiag {or these parts, plus transportalion expends, will be your claim to the teansportation company.

PARTS LIST

Symbal Ma. Gates Part No. Description Synlal Mo. Gates Part Mo, Description
Al 406 0185 000 Pilot light assembly, red Cé, CT 506 0014 DOO Cap., .1 mid., 400V,
Al 196 0053 000 Lamp C%, Cli.
A3 406 0002 000 Lamp nocket G13, C 14 506 0016 D00 Cap.. .5 mid., 400V,
A4 395 0070 000  Lamp, 1/4 W, ol e 20-20 pafd., 450 V.
AS 402 1 00 o hald z2 0 ooo Cap.. 1& mlfd,, 450 %,

DeE 1 000 bl c17 =24 003 000 Cap., 3000 uf,, 15V,
ATI 991 2678 GO Artenuator assombly
ATZ, AT 991 2679 001  Attenustor assembly G 384 9018600 Diode, IN2069
£1. C2. C3 Fl A58 0020 000 Fuaeg, 3 amp.

L] L] r "

C4, C5 508 0085 000  Cap., .l mid., 400V



Gates Part Mo. Description Symbol Na, Cates Parl Mo,  Dedgeiplion
E4l 540 d4A0 ﬂgl] Red., LK qn:-,.' W,
i 540 0748 Q00 Red,. 4700 chms, W,
E:g g::; ggg g'::: R43 L2 0255 oo Fﬂ1-t"nl.l|:lml.'l.cr. 10K ahms
AW, warewound
Chak E44 540 OT5R OO0 Res,, 33K shms, 2W,
it Al i s Bdk 42 0079 000 Hes,, 1500 chms, 10W,
E4T Hes,, "X walus to be
w1 913 0720 00! 0-1 MA. DC meter with
special compression scale ::::’;T:"“d by tube
R4E, R40 540 DI18T DOO Bes,, 5600 chms, 1/2W .
i $50 0192 000 Conteal, 100,004 ahm, dial Rs0 540 0476 000 Res., 4700 chms, IW,
R v 40 0325 000 g--uru_mr. 5::1 nh!r;:;‘:“ K81, R52, .
L5 D543 000 dientiomeler, [ . .
H:. wirewound, 1/4" shaft R4l 540 QZT L Q00 Res., 3 ohms, 1'W,
:';- RT RA0-TR. 00 Rt s S 2R NI W 5l ggn 3335 ggg Selector switch
; : P
R 15, B 16 540 0491 000 Tles., BZK ohms, IW. 52 5 Toggle switch, SPST
Ré& 540 0300 000 Res., 47 ohma. 1W, Ti 476 0142 000 Input transformer
B8 540 0325 000 Res., 518 ohms. I T2 478 D121 DOD Output transfarmer
B9, R10 540 0494 000 Hes.. 150K chms, IW. T3 472 D054 0OD Power transformer
K1l $52 D546 D00 Costrol, 1300 ohma T4 472 D160 000  Filament transformer
R12, R13 540 0471 DOQ Res., 1800 chms, 1W.
Rit 540 0500 000 Rk, 4741 obana, 1W, I 614 0115 000 Terminal board
RIT.R18 S40 B4EE 000 Rax.; ST chama, 1. TR 614 0111 000 Terminal board
R 19, R20 s40 0492 000 Fes., 100K chms, IW.
Rzl 540 0480 000 Res.,; 10K chms, 1. Vi, V2 170 0144 000 Tubg, 1612
RLE3, Rad $40 0322 DAY Res., 390 chma, IW. WA, Ve, VE 370 0O0%4 D00 Tube, 6517
R25, R2b 540 0497 000 Has., 70K choan, 1W. V5, Vi 370 aloz 0oa Tube, 6V 6CT
R27 s40 0492 000 fes,, 100K chms, LW. vy 370 0080 BOD Tube, &6
A28 sS40 0483 DOD Res., 18K chms, LW. vE 370 D10k 00O Tube, 6X%T
R29, B30 540 0500 000 Res., 470K ochms, !W. viD 170 00S6 00O Tube, BLEG
Wil 70 0018 OO0 Tube, 5V4G
B3, R1Z,
B33, R34
B35, R36 540 0218 000  Res., 2.2 megohms, 1/2W. L, X2, 0,
RAT 540 D421 OO0 Res., 5,1 megohma, 1w, halbisst by
K38 540 D436 OO0 Res., ?n-: u-hﬂTl.. W TR, 29,
R 39 540 0504 D00 Fes.. | megahm, : ' '
RAD 540 0476 DOO Res.. 4T00 shms, 1W. X12 404 0016 DOO Sacket
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