THE LEVEL DEVIL—PROGRAM GATED AMPLIFIER

LEVEL DEVIL

Today, the widely used Gates Level Decal is accepted as the
indusiry ftandard in automnatie gain control amplifiers. The
Level Deml accepis v:tr:,[ng input signals and haolds the out-
put constant., l:lnpf.nd.ing on mput signal level, the Lepel
Dl operates as (1) a linear amplifier, (2} 2 volume ex
pander, or {3] a limiting amplifier. Untike usual expander-
compressors, however, the Leve! Devd does not expamd or

“pump” background noese,

PERFORMANCE: Level Deril accepts mput signals over
a 30 db. range and holds a constant output %= 3 db. The
expander threshold is = 10 db. relative and below this the
amplifier operates as any other good linear amplifer, At
— 110 db, or above the al:np]i.l"lm will expand to O db. Above
0 db. it will lirmit,

OPERATIONAL FEATURES: With average progmam
content at normal input level, the Level Devd operates as a
linear amplifier. With above normal audio input level it
operates as a lmiting a.l:l..[.a-]'ﬁtr. and maintains the desired
kAt level, If the average ||:||.l|.| bevel should dmi:- bedow
nogrnal by as much as 10 -;Il-_-, the Level Dewd functions as 3
volume expander. But, when “there is no signal for a period
of 1 to 4 seconds, the Level Devil returms to the linear arnpli-
fier mode of operation, and does not emphasize or increase
background noeise. This is ideal for controlling the audio of 2
dramatic show in which there are long periods of silence
enhanced only by the background of soft music or the
rustling of leaves. To expand this background would destroy
the desred awdio effect.

VERSATILITY: When selected by the operator, two
51.'.-1l:i.'_'|'.w:. are provided ao that Level Derl may be used for
ExTaT sion only, without |1r|'|||:|1'||:I ar vice versa, for limiting
only, without expansion, Though Level Devil is particularly

e

adaptable to TV and FM broadcasting, it is equally suitable
for AM whers the exclusive features of Level Deed are
preferred

APPLICATION: In most instances a peak limiting ampli-
fier should be used with Lecel Dewl The limiter, ofien at
the transmitter location, 15 the over-all _g:a:-rdi:n apainst
over-modulation as well az |'H"I'I-'I'Ii-|:1-i'.'l.g Righer average audio
level, Lepsl Depif, wually at the studics, preferably op-
erates independent of other total equipment functions to
ohtain the fullest benefit of its outstanding capahilities.
Eadic and welevision stations alike have reported an increase
in eoverage with a louder sound, minimum background nokse
in absence of a signal, and constant output level as salient
operating advantages obained from Level Deeil.

Tha Leval Dl froed ponel kinger down for ol scos e ebes ond con-
pols, Ay getrels once odpmbed ere seldom chonged, this fegture prevents
gueidental danglng of the importont sulematic gain wanteal Fendiane, The
eonfroh wooesible with front pesel dosed Include en-aff switdh, pllor Bght

and fuss.
s GATES




The Level Devil—Program Gated Amplifier
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Imtance o lowar leval grogram content.

SPECIFICATIONS

MODE:
Sanaural
COMTROLS,
[ropeat and curput levels Swivches 1o select operating modes.

Reads direct oo (&) limitng, (b) sormal, and {c¢} expansion.
RNFEDARCES:
A0/R0 aliima Tepal and aurpat

FHPUIT LEVEL;
— 55 VU e + 27 VU {10 db. and 3 db. input pads in-
l!:-l:lrpuﬂ-h::”.

CIFTPUT LEVEL:

+ B VU after 6 db. line lsclation pad.

Gk, :

50 db. without limiting or expanaion.

EESMOMEE:

* 1 db, 30-15,000 cyelea

DISTORTION:

L% or less 30-10,000 cycles to 10 db limiting, 2% or les o
25 db. Emating.

LR, WOLUWAE EXPAMSICHN,
10 db. Note that Level Devil can release 5 db, of com :
and expand 10 db., giving effective signal imcrease of Ig dh,
EXPAHIIIN RISE TIME:
I seconds.
EXPAHDER RECOWERY TIME:
£ seconds.

PLAXLRLIA LIMITIHG:
25 dh

LIMITER ATTALCK TIWE-
10 millisecanda
LIMAITER RELEASE TIME:
1.% o 2.0 secends,
MCHSE
— B0, ar berrer below 10 db. limiting.
FOERy
117 wales, S0/60 cycles, 53 watts

SITE:
19" x 83" = 814" deep.

WEIGHT:
I:I-m:_mn:i.c packed 35 . export packed 45 Ibs. Cubage: 2
£, i,

FlHH*':

m“:!qdim wlont gray ard black.
[I%reg].th] 3749, 12ATI7, 12ATT, 12AXT, OB2. (1 each] EFa6,
IR,

ORDERING INFORMATION
Lirwitl Durell with fubieh - ooy ianaaninennnerass (Gak Mo SS66A

DID YOU KNOW?

Did you know that Gates manufactures more radio broad-
casting equipment than any other manufacturer in the
world? Did you know that three of the four major United
States. networks have their key originating studies for
either radio or television equipped with Gates manufactared
audio equipment? Did you know that Gates short wave
50,000 watt transmitters are used by Voiee of America for
world-wide broadcasting? [hd you krow that the world's
largest radio studios are Gates manufactured (VOA in

B GAaTES

Washington, [0.C.) ? Did you know that the Harms-Intertype
Corporation, by whom Gates i wholly owned, is a world
leader in the graphic arts industry and manufactures the
presses that print Life, Saturday Evening Post and National
Geographic among many others? Did you know that Gates,
established in 1922, and enjoying its 43rd year, is one of the
very few electronic equipment manufacturers in the world
with such lengthy seniority. And most important—Do you
know that 1005 of our effort is directed to you our customer,




INSTRUCTION BOOK

Level Devil - MESdéA Compressor Expander Amplifice
¥ Mo. IE-S88 OTHZ DOl

Level Devil is an extended version of the autematic gated amplifier. 1t will function in all places as the Gates
Sts -Level bal has the added feature that at "'no sigsal’ coaditisa he amplifier does not returs to fall gain, buat
i‘hlﬁ. L:El.-md hlﬂ.ﬂ;'pindﬁ gain. Becaose of this, it is particularly adapted to television where there are

n sus PEF near dilence batween dialogue. When properly adjusted, thede non-dialogue periads
will not expand to increase background asise, " i

IMPORTANT

= In cage of damage in transportation, notify the delivering catrier at once. After ]u has approved the
damage rapart, ﬂ.iqh indicates he will accept your billing for the damage — order new -F.;rl;l.l". from Gates,
Our billing for these parts, plus transportation expsnie, will be your claim to the transportation company,

INSTALLATION

Locate the amplifier for easy vision of the meter. Provide at least 1-3/4"" free space between the top and the
next umit rmoanted in the rack Lo asdere beat release. Lewvel Devil has bean cafefully tested and la ready to use

Connections are made to the rear and ars:

':"hbtfl?lﬂ' il_:m! imput; | and ¥ on TE1
" 00/eas/ctms omt
alrms g 0 oand 2 TBZ
Ground: 1 on TH-.:F“‘ .m
115 volts 80/60 cycles; AC receptacle

All audio wirlng should be shielded and input cable should sot rua in same laced cable or condult with catpat
cable, AC should also be separaie. Be sure and ground shields to ground terminals provided,

OPERATION

The#e general speeifications will aid in determiming proper opsrstion:
Gain: 50 db, without input or cutput pads inserted.
Response: ¢ db. 30-15,000 cycles.

Distortion: 2% orf less up o 25 db, compression.

Input Levels: =3% VU to £27 YU [see pads ),

Output Level: # 14 VU (see pads].

Maxinmmr Expansion: 10 db.

Maximam Compression: 25 db,

cw:llliiﬂll Attack Time: 10 milliseconds

Compregsion Pelease Time: 1,5 to 2,0 seconds’ =

Expander Riar Time: .0 secomds
l:mdﬂ: Belecase Tlime: 4.0 to 5.0 seconds

Tubea: {2 f.'h.l'.'l'l.} 5T4%, 12AUT, IZATT, IZAXT, OBZ
{1 each} EF Bb&, SV45

o

This amplifier bhas two fixed input pads and & variable output altenuator so that any practical leput or cutput
level may be accommodated, The input peds should be commected so that about =20 dbm. level is avallable at
the primary of the input transformer. For instance, if # 8 dbm. is connected to the imput terminals and both
the [0 db. and 20 db. pads are connected, -ii dbm. will appear at the input iransformer primary. This input
level will allow thg variable input contral (AT3, behind front panel] to cperate at about middle of its range.
Imput levels as high as #27 dbm. may be accommodated with both the 10 db. and the 20 db. pads conmected. If
a lower than 0 dbm, level is anticipated, one or both of the pads should be disconnected (by-passed], For an
imput level of =35 dbm,,. the lopat terminals should be connected directly to the input transformer. The input
control (AT3) should be adjusted ao that the meter reading remains in the green portion of the scale (average
reading ), with normal "' complex wave"' programming. If the input signal is reduced, the peinter should move
to the right [up scale], indicating a rise in amplifier gain to compensate for the loda in signal level. If the
inpait signal is increased, the pointer should meve to the Lleft, iﬁnﬂu a decrense in amplifisr gain,



The variable output pad [AT4) is Jocated inside the back cover at the tep of the amplifier board. Since the ouk-

level of Wie amplifier is constant, this control sesves enly to adjust the level after the output of the ampli-
ter. The level may be adjusted from o 14 dbm. to about -30 dbm. Omce this conirol is propesly adjusted, it
should not be necessary to change its setting during mormal operation.

HELFFUL OFERATING DATA

1. Tracing the signal from input to satput, two pads will be found between the input terminals and the
transformer, a 10 db, pad and a 20 db, pad. These pads, when used singly or together, will furnish 10 db.,
20 db., ar 30 db, loss, This will be enough range for most input levels, The inpat transformer (T 1)
furnishes a push-puil signal to the grids of V1 and V2 and a shunt type volume contral is coanecliad
betwesn the grids, This volume control (AT3), together with R 1, R2, R4 and B5, comprise a network
which has a & db. minirnum loss, Sisce it is desirable to operate this control near mid-range, the
pads (AT 1 and A1Z) should be used to adjust the inpat level (to the input transformer) to about -20 V1,
The amplifier will accept signal levels between -35 ¥ apd A27 YU, AT3 is located behind the front
panel #o that it cannot be accidentally moved by operating persomnnel. Omce adjasted, this contral will
require no attentlon for long perieds of tirme.

2. I it is desired to disable the expander circuit for certain anasual af broadcasting sometimes
encountered in TV, this may be done by placing switch 53 to the “"OFF " posltion.

3, Because of the difference in average power between complex waves and sine waves, the expansion camnot
__be accurately checked with a sine wave signal.

4. Field tes has shown that, when the amplifier is used to feed a TV transmitter direcily (no limiter ampli-
fier {oll the Level Devil), an over -shoot of not more than 1 db. can be wxpecled with the application of
& 10 db. overload of complex wave signal.

MAINTEMANCE

DC voltages and signal voltages (AC) have been tabulated on the schermatic diagram. Since thede voltages are
an average of many units, allow #20% tolerance in all readings,

I it h-::sn-.l. ascessary to replace the tabes in the first stage (V1 and V2], it is recommeanded that both 5745
tubes be replaced, Tubes of a similar age (hours of operation) will need re-balancing at less frequent ietervals
than tubes of different ages. When tubes are replaced in the first stage, it is necessary to re-balance them.
This procedure is set forth in steps:

1. Apply power to the amplifier and allow it to warm up for at least 15 or 20 minutes. If possible, peviorm
this balaseing at the end of the first day of operation before turning the amplifie® "OFT ",

2, Turn the input gain contral (AT3) all the way down (OFF ).
3, Connect & vacourn tobe volimetesr to the amplifier outpot.
4. Switch the limiter [(52) and expander (531) switches "“ON".

5. Place the function awitch (5 1) in the **Balance 1" position [center). Adjust BET (in the power supply]
until an adequate reading is obtained on the ** 1 to 10 volt™ scale of the vaguarn tube voltmeter.

b, Switeh the function switch (51} to the **Balance 2" position (up). Adjust R 14 for minimum cutput,

gL

7. Repeat steps 5 and 6 untll no further improvement is noted. The voltmeter seoaitivity may have to be
imcreased as the mull is approached,

B, Place the function swiich in the **#2" [center) position and adjust R 12 (on back of meter ] until the meter
reads full scale,

9. Retirn the function switch (31} to the ""Operste’” (down]) position,

The first stage has now been balanced and is ready for use. It should be remsmbered that the expansion
charatteristics cannot be checked accurately with tone. The amplifier bas been adjusted to operate with

complex wave signal.

Keep clean both inside asd sut. About every three months, remeve fubss from sockels several times, hing
in and out, to clean sockst contacts. Level Devil is a carefully designed squipment alter nearly a year's
research, We saggest no change in circolt consfants withoit firset inguiriag of the Gates Engineering Depart-
ment. .

If it is mecessary ko ace any component on s printed wirlng board, write the Gates Engineering Department
for the tulletin entitled, "' Replacing Components On The Printed Chassin'",



PARTS LIET

E,’rﬂml. No. Gates Part Mo Description
!'I

Al 396 0045 000 Lamp, #47

ATI1 554 5734 002 20 db "'H" Fad, 600600 ahms
ATZ F594 5735 002 10 db ""H"" Pad, §00/600 obms
ATI =50 o1EG 900 Potentlometer, S0E obhrm, 2W
ATH 554 D255 000 Cutput attesuator. 500 ohms
Fl 398 0017 000 Fuse, | amp., 3 AQ

L, Pl

& PE] 2580 0025 D00 Chassls receptacle & AC

line cord

M1 513 1412 OB0 Level Meter

BRlz 580 0021 000 Control, 500 chmm, IW
L4 &G04 0DOS 00D Switch

TBi, TB2 &14 0214 000 Tetminal Board

el 406 O01%6 000 Fllot Light {r!__d.:l

HF1 402 0021 Q000 Fuseholder

AMPLIFIER SECTION

iC1 508 0033 000 Cap., 15 uf., 200V

C2, G4,

C5, Ca 508 0048 G0d Cap,, 047 uf,, 400V

C4 ‘508 0032 000 Cap., .1 wf,, 200V

cT B22 0314 000 Cap., 40 uf,, 350V

T & 506 0028 000 Cap., .1 uf,, 400V

clo 522 0289 000 Cap.; 28 uf,, 28

CZT 508 0044 000 Cap., 0056 af., G00V

Gk 506 0031 Goo Cap.; .25 uf., 200V

KL R2 540 0077 o0 Ees.. I5K chm, 1/2W

18 | c40 0149 000 Fes., 18 Megohm, 1/2W
B4, B5,

HZ4, B2 540 Q101 Q00 Res,, 150K ahm, 1/2%
b 550 0019 Q00 Potentiometer, 250 ohwm
RT 540 0325 000 Res., 150 ohen, 1IW

R8, RY,

B&9 40 0090 Q0O Res., 51K ohm, 1/2W
Blb B13 548 DOTE 000 Fea,., LOOK chm, 1/2W
Rl s40 G151 G060 Fes., 12K chm, 1/2W
Rl4 S50 0029 000 Potentiometer, 10K ohm
R 15, B2 s40 D202 OO0G Fles., 100K chm, 1/2W
R16, B1T 240 D114 DGO Foesa., 510K chm, 1/2W
B8, R19, y

B2z, R3] 540 DDEE DOD Res., 5100 ohm, [/ZW
RZl S40 Di%8 aoo0 Bea., 4TH ohm, 1/23W
RE23, EbB 540 0190 000 Foea., 10K chem, 1/2W
B25 sS40 OOE] Do Pes., 1200 ohm, l,.l"!'ll'
R27 s40 0Z 14 000 Res., 1 Megohm, /2w
BZE 540 0166 000 Hes,, 100 chm, 1/2W
.RI9 540 0205 D00 Fes,, 180K ohm, 1/2W
B30 540 0044 000 Bes., 620 ghm, 1/2W
BTO 540 Odb4 000 Hes., 470 ahm, W

51 GOZ G008 000 Liever Switceh

TI 478 D144 D00 Transformer, input

TZ 4TH DUZ0 DO Transformer, ountput
¥, ¥z 3170 053 OO0 Tube, 5749

vy ¥e 570 0l9s 000 Tube, 1ZAUT

V4 370 0144 OOO Tube, EF &6 B247

v, Xvz 404 0058 00O Socket

XV Xv4,

ive 404 0089 000 Soeket

Symbol No.

Gates Part No., Description

CONTROL SECTION

cil, CZ0
ciz, C19
cl3, C18,
C18
Cl4, C18,
ciT, Gzl
czz
c28

R33

R34

R35

BEib

K37
R385, R41,
R4l, B 44,
Rdb

— P B

E40, B5
R431, &l
45, R4%
4T

P48, B5Y
B0

ESl

R53

E&4

E55

RS54
E57, R58

51,52

Vb, V9
VI, va

KW, VT,
XV E, XVD

506 0031 000
508 003z 000

808 D048 GO0

506 DOZE 000
506 DOZE QOO
502 0170 0Od

540 0DTF GO0
540 0025 000
540 (O75 000
S40 0094 000
540 0218 000

540 0214 000
540

540 0097 000
540 0090 000D
540 DZOE DOO
540 D1%6 DO
540 D184 DOQ
540 D151 OO0
540 D204 0OO
E40 DOS4 DOO
s40 D104 00O
S48 dz20 000
540 0228 000
540 0Z14 ooa

913 1502 DOl

170 0611z ooo
370 OLle OO0

404 0059 000

POWER SUFPLY SECTION

ca3
Ci4

Loy
C b

CRIE, CRZ,
CR3, CR4

L1, L&

Hal
Eoal
Eb3, Réia
B
E6s
E&T

T3

W10, Wil
¥vi2

o244, X¥12
XWio, XKW1l

24 0079 000
524 0011 000

508 016E 0O0
SZ4 0036 000

384 0018 000
476 D009 000

s40 QL9 oDo
540 0190 00D
540 0751 Q00
5S4 ODEE 000
542 DAOL OO0
550 0057 QOO

4TZ 0054 000

3ITO 00O 000
3IT0 0018 DOO

A0 0006 DOO
404 0032 DOOD

Cap., 25 uf., 200V
Caprs »1 uaf., 200V

Cap., 04T af,, 400V

Cap., .1 uf., 400V
Cap., 4T uf., 200V
Cap., 200 uaf., 500V
Sllver Mica

Res,, 18K ohm, 1/2W
Bes., 100 ohe, 1/2W
Res., 12K obhm, 1/2W
Red., 75K chm, 1/2W
Res,, 2.2 Megohem, 1/2W

Res., | Megohm, 1/2W
Bww., 7 FlfEw.
Res,., |OK abhm, 1/2W
Hes,, 51K ghm, w
Res,, 100K chm, 1/2W
Ees., 330K chm, 1/2W
Res., 3300 chm, 1/2%
Res., 12K chm, 1J2W
Res., 150K aohm,

Res., 1600 chm, 1/2W
Rles., 200K ohrm, 1,/2W
Rea., 3.3 Megohm, 1/2W
Bes., 15 Megohm, 1/2W
Res,, 470K oam, 1/2W

Switch, D.P.D.T.

Tube, 1ZATT
Tube, 1ZAXT

Socket

Cap., 15-15-10 wf., 450V
Cap., plag =in, 30=-30 uf.,
25V

Cap., il &00V —
Cxp., 3000 uf., 15V

Dicde Rectifier, INZ06Y9

Filter Choke

Res., 12K ohm, 1/2W
Res., 0K ohm, 1/2W
Res., 8200 ohem, 2W
Fes., 5 chm, 10W
Res., 2.2 ohem, 1W
Control, 280 chm, ZW

Transfor mer, Power

Tubs, OBZ
Tube, 5V 45

Socket
Socket

Please order replacement parts by stock number to
nssure fast handling.







