
www.SteamPoweredRadio.Com

LEVEL GUJ\RD 

AGC AMPLIFIER 

Eleam Specialty Products Company , Inc. 

2810 Redding J\venue , #E 

Sacramento , Californ i a 95820 USJ\ 

Phone : (916 ) 453 - 0859 

Cabl , ·: "Elcom " 

wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com
wigfi
New Stamp



www.SteamPoweredRadio.Com

TABLE of CONTENTS 

SEC~'ION 

I INTRODUCTION 

1.1 

1. 2 

General 

Functional Description . 

1 . 3 Physical Description . 

1. 4 

1.5 

1. 6 

Service and Repair . 

Warranty .. 

Specifications .. 

II INSTALLATION 

2.1 Unit location and installation. 

2 . 2 Electrical connections . 

III OPERATIONAL SET-UP 

General . . . 

Gain adj ustment. 

3 . 1 

3. 2 

3 . 3 Preface to gain Reduction Adjustment . 

3 . 4 Gain Reduction Adjustment . 

3 . 5 Rel ea se Time ..... 

3.6 ATS G.R . Servo System 

3 .7 Proof-of-Performance Measurements 

IV THEORY OF OPERATION 

4 • )_ General . . . . . . . 
4.2 Audio Control Theory 

4 . 3 Program Audio Path_. . . 
4 . 4 Gain Reduction Circuitry . 

4 . 5 Metering Circuitry . . . . 
4 . 6 l\TS G. R. Servo System 

4 .7 Power Supply . . . . . . 

V M.l\INTENANCE 

5 .1 General . . . . . . . . . . . . 
5 .2 Output Level Meter Calibration . . 
5 . 3 Gain Reduction Meter Zero . . . . 
5 . 4 Gain Reduction Meter Calibrate . . 

. 

5 . 5 Gain Reduction Servo Increment Calibrate . 

i 

. . 

. 

PAGE 

1-1 

1-1 

1-3 

1-3 

1-3 

1-3 

2-1 

2-1 

3-1 

3-1 

3-1 

3-2 

3-3 

3-3 

3-3 

4-1 

4-1 

4-1 

4-2 

4-2 

4-3 

4-3 

5-1 

5-1 

5-1 

5-2 

5-2 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

VI REPLACEMENT PARTS 

6 . 1 Ordering information . 

6 . 2 Parts Location . . . . . . . 

6.3 Tables of Replacement Parts 

LIST of ILLUSTRATIONS 

FIGURE NUMBER 

1 , 2 , 3 

4 , 5 , 6 

7,8, 9 , 10 

1 1 , J. 2 , 1 3 

14 , 15 , 16 

17 

18 

Typical AM Installations . . . 

Typical FM Mono Installations 

Typical FM Stereo Installations 

Peak Flasher Connections (mono ) 

Peak Flasher Connections (stereo ) 

Compone nt Layout . 

Schematic Diagram . 

l l 

6- 1 

. 6-1 

6-1 

PAGE 

1- 5 

1-6 

1-7 

2-3 

2-4 

5- 4 

5-5 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

1.1 Gen ral 

SECT!ON I 
GENERAL INFORMATION 

This manual gives detailed installation and operational 

instructions , as well as theory of operation and alignment 

descriptions for the Eleam Specialty Products (ESP ) Level 

Guard AGC l\Jnplifier . 

1 . 2 Functional Description 

The Level Guard is a superior single-band AGC (automatic 

gain control ) amplifier that is capabl of holding the 

outpu t level within several dB of a preset ceiling , d spite 

input variations of 10 to 20 dB . The signal is processed 

by an optical attenuator consisting of an LED ( light 

emitting diode ) and an LOR (light dependant resistor ). 

This technique yields very smooth and unnotic able level control 

while offering fast attack , and a switchable (fast or slow) 

non-linear release function. Since audio level is not controlled 

by actively biased semiconductors , distortion -- especially 

intermodulation - - is minimized . Overall performance will 

thus reveal itself in the form of very clean audio , with its 

action remaining inaudible at all times . 

The device is designed to b compatible with most limiters 

currently on the market . While its attack time is fast , its 

release time is quite slow. Utilizing closed- loop control 

theory (refer to Section IV , Theory of Operation ), the Level 

Guard is designed to erform a "gain riding " function . It 

is not intended to significantly alter the amplitude range of the 

program material by compr ssion . It is basically similar to an 

operator " riding a pot ", but with superior speed and accuracy . 

The ESP Level Guard is ideally suited for a u tomated stations 

where source 1 v l can vary trernemdously , or for live operations 

where operators do not carefully control program levels . The 
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unit is also very useful in studio work , particularly in mix-

down sessions , to help prev -nt the total level from exceeding 

a preset point . It also can be used as the gain control l.~11g 

device directly ahead of telephone lines to help maximize signal

to-noise ratio and prevent distortion. Figures 1 through 3 

depict common l\M installations , Figures 4 through 6 , FM mono , 

and Figures 7 through 10 illustrate typical FM stereo opera tion . 

To assist the ATS (Automatic Transmission System) station in 

meeting FCC modulation limits , especially wh en using the ESP 

Insta-Peak II Dual Spectrum Audio Processor and WBL (Wide Band 

Limiter) for FM or MP-12 Mc:rlulation Processor for l\.M , an electronic 

servo system has b en incorporat -d in the Level Guard . When 

properly connected to th e modulation monitor peak f lasher , gain 

reduction is increased in increment s (internally adjustable ), 

up to 20 dB or more . 

The input of the Level Guard is transformer balanced bridging 

(10 k ohms ), making it a perfect match for all applications , 

~vcn in production rooms wheres veral bridging devices may 

be connected in parallel to the output of a 600 ohm console . 

The output of the Level Guard is al so transformer balanced and 

designed to source into 600 ohms . 

Two units may be electrically interconnected to prevent image 

shift in ster o op ration . How·ever , any number may be strapped 

f or recording studio ~ultitrack applications . 

A front panel switch permits the meter to read output level 

or amount of gain reduction . An internal meter amplifi r controls 

mete r ballis.tic performance and prevents audio distortion that 

otherwise would result from the non-linear load of the meter . 

Th . Level Gunrd , with only two front pnncl controls -- Gain 

and Gain Reduction makes installation and adjustment simple 

and reliable . 

1-2 
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1 . 3 Physical Description 

The standard ESP equipment frame holds two Level Guards for 

stereo operation , or one Level Guard and a blank panel for mono 

applications . The package is standard 19 inch rack mount , 

3½ inches (2 rack units ) high , and 12 inches deep . 

Audio in and out , and modulation monitor peak flasher control 

connections ar made to a seven-screw terminal barrier block . 

Stereo interconnect is via a three-pin DIN jack . 

1 . 4 Service and Repair 

Should y.1u ever encounter any difficulty in the operation or 

maintenance of your ESP Level Guard , simply call the authorized 

distributor from whom it was originally purchased , or Elcom 

Specialty Products in Sacramento , California direct at 

(916 ) 453 - 0859 . ESP pledg e s complete customer service and 

satisfaction . 

1 . 5 Warran'=Y. 

7\ standard Elcom Specialty Products warranty card has been included 

with your Level Guard . To validate your two-year warranty , 

please complete and return the postcard section within ten days 

directly to ESP as address d . (The Post Office will not deliver 

it without postage .) 

1 . 6 Specifications 

Input Impedance 

Output Impedance 

Input Level 

Output Level 

Ma ximum Gain 

7\GC Range 

Frequ ncy Res onse 

Harmonic Distortion 

10 K ohms transformer balanced 

600 ohms transformer balanced 

- 20 dB minir .!m to +20 maximum 

+10 dB nominal , +20 maximum 

20 dB 

30 dB 

±0 . 5 dB , 50 to 15 kHz 

Less than 0 . 5% at l0dBm output and 

10 dB gain reduction 

1-3 
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Signal-to-noise ratio 

l\ttack Time 

Release Time 

Power Requirement 

l\TS Characteristics 

Control Requirement 

GR Servo Increment 

GR Servo Retrigger Rate 

Maximt1 " 1 GR Servo Range 

70 dB below+ 10 dBm output 

L ss than 50 ms 

15 or 30 seconds , selectable , from 

10 dB of gain reduction 

90 to 140VRMS , 50/60 Hz , SW (at llSVRMS ) 

Contact closure to ground when flasher 

is on (unit pulls to +lSVDC when inactive) 

Up to 3 dB per flash ; adjustable 

Controlled by monitor ; 6 seconds maximum 

20 dB 

1-4 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

/{/) r (JM/lTlvW 

c.?R 

CONS0/1: 

AUi0/1/lTION 

CJR 

r.:OIVSOt..£ 

/lUTCl/1/t T/ Cl N 
cJR 

CONSOLE. 

ll 

,-F5P 
~ LE. VE L f----,~ ,4 

--·~- -----
E~5P E ~P 
P-50 MP-12 TJ?/lNSMITTER 

_I 
I GV/lRD L 111/TER Pl:'tJcl:.SSOR 

/VIOD 
/1011 

~ 
\ [? 

ESP Et::;P / 5 P 

LEVEL - AP-_;e;o 
~ 

MP-/2 IR/JIISM!IT&f ,-. 

Gt.1/lRO Ll/'1/TEI< 

i 
P;::'OC[S50R 

MOD 
/"10/V 
----

---· 
l:5P ESr' 3 TL 

K L F:VEL AP-:',0 TR/JNSM l 77ER 

Gt)/lfZ.'D Lll1/7ER. 

·-

---) REC/EVER 

7 
srt... 

. I 

TR/INSMITTER ~-~J ,ESP 

M P-12 . 

PROCESSOR 

FIGURE 3 

TYPIC/lL -4/"1 /NSTAL.L./?T/0/VS 

1- 5 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

~ f\ ~ i"-
.. ~ ~ ~ 

~ 
~ 

v
i 

V;
 ~ T'
\ "'- ~
 ~ ~ 

!/4
'f

l1
0

, V
'!

/-
,f

l0
 

V
 

O
R

 
C

0
//

.5
,:

:;
L

£
 

c, 
T

C
/"

""
 ,t

i 
T

/:
:J

I-I
 

0
.-

f"
 

C
O

l"
/.
S

O
L

E
 

,T
c
M

A
T

/C
J
//

 

C
R

 
C

O
/'.

/S
O

L
E

 

~ 

E
S

P
 

-
L

E
V

E
L

 

G
U

h
R

£
J
 

M
O

D
 

l'-
1'

0
/'

I 

E
S

P
 

c
S

P
 P

E
/I/

-
/ 

.4
P

-5
0

F
/'

1
 

P
R

E
-E

M
P

h
'/

1
5

/.
5

 

L
IN

/T
E

R
 

I 
N

E
T

'v
'/

O
P

.K
 

,,
C
/G

U
R

E
 

4
-

/-
-?

O
D

 

/-
1

C
I"

/ 

E
S

P
 

L
E

V
~

L
 

~
 C u

/l
R

 D
 

E
S

P
 
l 

IES
P 

P
E

N
'-

/ 

_
,,

<
>P

-S
O

F/
'11

 
>

 
IP

R
E

-5
--

:'
Ph

½
S

IS
 

tJ
M

/T
c
/<

 
/4
/
E

 T
 /

/<
::J

P
. 

T
E

~
E

p
,,.:

/-
::;

/1
£ 

U
!'
/E

S
 

F
/
6

U
R

£
 

S
 

M
O

D
 

)-
1

01
'/ 

t-
--

-e
>

-1
L

E
V

£
L

 
1,4

;--
:_

~F
M

-~
.,_

_i
 

.S
 T

L
 

E
S

P
H

~
 

G
u

,L
;l

<
D

 
L

IM
IT

E
R

 
I TR

~
,v

s
v
,1

~
E

R
 

E
S

P
 

P
E

,-,
/
-
/
 

E
S

P
 

,P
,~

E
-E

l'
-1

P
H

'.
A

S
/S

 
v
'/

B
L

 

//
E

T
 µ
/c

:;
;R

 K
 

L
I
M
/
T
E

-✓'<
 

,,,
c.-

/ <
 

/ 
' ~
 :

--
...-

:: 

\ 

E
S

P
 

-
W

B
L

 
-

T
R

 /h
1 / 

5
/'

1
'/ 

T
T

 E
P

 
L

IM
IT

E
R

 
I 

E
S

P
 

V
8

"
L

 
L

//
""

i/
T

c
R

 1 
J T

?
. A

'N
S

 "1
/ T

T
 3
, 

->
-
-
-
-
' 

.S
T

L
 

R
c
.C

IE
'.

/E
R

 

TR
,,,

;/
'l.

5/
-1

1 
T

T
E

 R
 

J 
\ 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

• 

,c;GUR£. 7 

/~OD 

Mo1/ 
I 

ESP ES 
~v..c / . ~4°-5u 'I!&>-: ;__ ..... 

1$~,<D f IL/l~/Ti 

-,::; • -- .- . / , · ~. •::c: .-.-
i. L- ~- "-

STEREC 

r,R:~--~ .r~ . .!L i ' ' 
~,""7 , - ·' . ' 

..STL 

R~C£1 V£R 

1/v;:.:?:) 
-----~L/V; o.-v' 

1' l 
i 

wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

SECTION U 
i<STAllATION 

2 . l Uni t. l oc c1 t ion ,1 nd 1 n st u 11 ti on 

't'h ·' ESP L 'VcJ Cua r.d may b located in any rack , and since it 

.i.s norm;:-1lly 10 t <1d j 1stcd f cqucntly , it n eed not be locut d at 

,1 convcn:i.t'lll ''!H'r,·1ti.11<1 h c:i.qht . llowe v cr , it is rcconunenc.lcd that 

it not be )lJ~cd directl y abov e high heating emitting eq u ipment 

~;uch ,ts v ~1 uum tube uni.ts or v e n super- power solid state monitor 

ctrnpJ. if ic.'r!:-, . The nmbicn t tempera t u rc of t. h c TJovcl Guurd s hould 

, 1 t' v c r 'x cl' ( : d t1 S "C { J. l J ° F ) . 

The input or the , v el Guard s hould be connected to the output 

o · the desired device using a ny standard t wo -co nducto shield d 

1_· ;1bl.o . If the .soun.:L' requires termination -- cspccii1lly if 

j t h,1s .::in out~ ut tr::1.nsformcr -- instc l l a Ci20 ohm , \ watt c,1rbon 

n'"'istor. across th -' + and - inpu t te min ·tJs on h, L 'VC'l Guard 

(L·l1c st .:-rnc.l-trd input .i m cdancc of h e L<'Vt'l Cuard is 10 Kohm. , 

Iii- id 1 ~ i 11q). rnsun' l: hrt the.' hi eld .i.s co11ncclerl tc l.hc' <Jround 

Lt.' 1·111 i. nc1 l . 

J f tho Le vel r.u,.1rd is driven by a n unbcJ.lcrncccl sourc ' , connc.~ct 

the II ho II lead to t h e + input termina 1 , ,1nd tic he shic' ld to 

both f:he - ,,nc! ground t.c,.nnin.als . 

'l'h' out · :I.:. of Lh ,_, L~v -'l Cu.=1rcl shou .d th<'n bC' con 11 cc - l:d ·o th 

irnut of the rollowinc cl cvicc , aqilin using t wo - conc.1uct:.or shielded 

Ci1blc' . Tlw ou l_pul.:. is GOO o hms transformer. b,llancccl ,111d wi 11 

therefore dinc:l:Jy drivt' a l stand,1rd broa lc,1:-;t: , 11 1t4 !iLucl.i.0 ·,quipmc nt . 

.I r '..; tc re'< oµc'r,1 ti.on .i..s proposed , in tcrconnc' · L t h, Lt'VC GU i..t rds 

w.i tl1 the' ::.; )ccj ,1 1 j 1nip<'r c,1blL' pr.ov idcd . ·r t' tc,chniquL' or st:r ,:-1pping 

lc_,rt.:. i.rnd r.i.gl,' chc1t1 1 cl q, tin n~du 1. ·on ontrc circu .its p 1· 'VL'llls 

stc rc'O imaqe shi . t cJ.n.d µrov .i.d s for b ttt' rnodul..1tion ontrol . 

F'or sl.t1.t·o1 s u~.;i.nq /\TS or those wh o dc,s:" re suocr.i.or ovc'.r111oci.ulutio n 

,,ro <'Ction , · ltc "i.ntrrnal C .J~ . { C,-1 .i.n Rt~cl u cti()11) S ,rvo :;yslc111 

: -1 
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may be empJ.oyt'd . 

Dco ndinq on 1-_fw moc.11 1,1tion 11<,1, .i. 1- (.'1 , i. t may be possib]e 

to di.r ctly connr.'CL th, Lt•vc• 1 CucJnJ to ·1·w monitor or you 

may hav~ t o ins Lt 1. L ,n1 i. snJ,1 L n n .ily . To avoid any chance 

(l\!o l:c : '1'~10 T,cv c l. Cua.rd 

n ~quirc's ,1 C'ont.:1cl . ~o s un' 1.:. o c1rnunc! con rol s .i.qn:1] to ;-ictivate 

h, , 1\1.' S c i r · u j_ 1• r· y . ) 

For u mono Lcvc,J Gu,1i-:0 , l·'ic_1ur 1_'~ J. l. throunh ·1' clc.' ict s01nc' of 

I.hr.; more crn11111111 rnoc.1 _;1 ior 11 1cln .i to1· co ,1L rol oul:.puts . Figure' 

lJ i. s pcrh,1 s l.hv s i !PJ .e' s , h i:.,v .i.nu <1v i1j J. ,.1bJ.r_' an isoL1tcd pair 

ol' nornL .L l_y-qpc'n rcL:1y cont;1c 1_ ~, ·o wh ich thl.' Lcvc'l Gu c:1rd m,1y 

b' dir' tly co 1n 'C tc.'cl . 

unconunitcd co.Llc~ctor. NP ,1 trc ns:i.stor ( the t ·rnsis or ' .. collector 

is not connr .ctc,(1 to clllything !. !"C.' insid ·, th monitor) , as in 

fiqurc, ] 2 , connections should be mc10.e din'ct] y c1.s indicated . 

•' iqu r e 13 i l . ust ra tcs a q roundr-, . cmi t tcr IPN tr,:111sistor that 

is ·n ·c.rnally onnt tE'cl to the mon .i.tor ' s pc.::ik J..i.ght . If t h t~ 

v1.iltaqc on iLs colJ.c'ctor. .i.s +. 5 VDC or h i qhcr with t h e eilk 

corinl'cl the L :v J. r. ta d :1s indica tcd . However , 

.i. r 1 '1c voJ taq, · s J.owc r , or · hr~ monitor do 'S no provide control 

i.1S d : scri cd , ~,c'l 'cl: u r' ,ty or the' µropC'r vo.lt.:tg<:! '-rnd rc1t.i.ng , 

conn cc t its coil to the monitor , and :i. t . normc1 . ly-opcn con tacts 

o the level Cuilrd . (/\ Tvl st,tt5.ons usu ·1] J y connect it to the 

,.·, r stereo Lev el Cuc.1rc.1 opcr0tio1 , refer to Fig ures 14 through 

JG . Modul :1 tion mon..i tor on nee tion'. . .i ur.c the same as descr ib d 

.:1bove . 

nJ ·:FOHC M/\J<I C /\NY CO\'"'~ECTlONS 'I'O 'l'IIE MONI'l'OH. , STUDY ITS M/\ 1 U/\L 

' l'IIO!WUCHT,Y , .:i r cJ e. omp;-1.rc it with tho e x ·rn1ples prov id<.:d . J.f in 

doubt , con t,tct ycu1: ,1ul:horizccl l•:SP distributor , or ESP clirc~c l: . 

/\p _) y p rJ.m, ry POW<'r to th Level Guard , and proceed with Section 

I I J , Opor,J tiont11 Sc 1:-Up. 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

--{/) 

' I 
(/ J ·i 

I 

. ! 

/' ;'t)/.' . 

/'-';I(; ~-/_,'''),\ ' 

/ 'I ,;,t\ 
LI,,// ,. 

(rjl 
·--' -· 

- ·· ·- --· .. I 

I 

-C-) I 
I 

I/) / 
( I 

__ L_ I 
--- I --· ! 

/'-J o' )/ ·' . 
/V/,}, t1 I I,),(. 

;.>-3 

.----- , .. ..J ·V.-l/ ,_·_- , e,-1/v'.~ • IF \/,), '_.,.//, ,. · {;,,V 

( 

/.Ill:-.· /?: i<.'/' l;,,V..-;,~.- /, ,; -f· / ·'. I ;, l - c;;;:,( , 

l/lr,11>,<-1 lV/l/l 1"'/ia-V1/,'-X(', / '/ ·· · , './r -:/,I . t-·· .r 

ri- 10 L01v1;( '."J/ 7;: .,, ·-,,/;-./~.'. 

/vc.·J T t'- : . ·v:1CD .. ·' ?.- )/'v .I .r. . '.I, ' .... -, ·7;-y 7.-,: ;_,z -

c.J(JT/ '. i~ I __ ....., ", 1• / 'v\,;)i '/-7/,I !. Y J/-:::.-.,,1) 

/V// 1·, '/ .,r'.~·-///:' /Ir./// 1
. , 

1 '/ 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

-. 

J

--··-- ► l e) 1.rrT CONTROi- TER/'1/NAi. 

.,r~---- > ---------► TO Rl6/-IT CONTROi.. T£RMIN~L 

t-+------~ro LEFT GROUND TERMl/'IAt. 

Mc:JD. 
.__ ___ ~ TO R/6/IT GWU!VO TERMIN/lL. 

MONITOR 

FIGURE 11-

V}-1---------► Ti.-;J !..EFT CROU/110 Tc>f"Ml#AL 
r 

_L 
-- I 

_-=_J 
/11r1D. 

MONITOR 

PE/lK 
1../GIIT 

JI 

FIGURE /-r 

------Cr)!VAlc-CT 0-WI. Y IF VOL.T4GE. ON TI-IIS 
Tf.{M!N111L IS -/-IS YDC OR 11161./EA." WITII 

M 0NITO,f'.S PEAK L/61./T OFF. 

I------, { 
-{~-\-~----:► TO RIG/IT CO!VTl('CJI.'. TERMl#At. 

,------f'll.► TO LErr CcJNTROL TERM//V',.LlL 

/1()0. 

/'1C'Nll"OR 

,,,CIGURE /C, 

NO TE.' M<JD. /VJOIIITr.?R CONT,,(tJL CXITA'./T 
IS 

1

0FF ''(NOl';~//.LL Y OPE#) W#E# ?EAK 
1../G/IT /S C>F,C. 

P/:/lK r-t.,4.5/IE.{' C0'/;1/£CT/t.7;VS STEREO LEVcZ Gc//l,("'D 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

3 . 1 Gen r.c:tl 

~ECT~ON L. 
0 ERJ\ T, o, ' 

Preliminary sct-u of the Elcom Level Guc:t.rd is very simple , 

r quiring adjustment of 01ly two front panel controls : Gain 
and Cain Reduction . 

Controls int rnLl to th Level Guard arc : output level meter 

a .ibrate , G . l~ . (Gain Reduction ) m ter. z ro , C. R. meter calibrate , 
ctnd G. R. S .r.vo Increment: . Those controls have been maticulously 

adj us cd at the Ea or.y , an<l norm lly do not require attention 

in the f io c1 . !low vcr , complete ,1 lignment is described in 

detail in Section V, nin nance . 

3 . 2 Gain Adjustment 

With the Gain Reduction control set full counter-clockwise 

(no ~in reduction ) , fed any convenient frequenc y tone , such 

~s 400 Tlz or 1 kHz , into ·h source driving the Level Guard . 

l\~~ust the sourc' f or r rop rout ut level (+8 dBm is most 

ypi □ in br.o~c ast , +~ for recording studios) . l\dvanc 

the Cai Contr . on th• Level Guard for the desired out ut 

1 vcl ns r.cAd on the front panel meter , with the Met r switch 

in th OUT os~tion . The meter-is calibrated to indicat 

+10 dDm as O vU . Th0r f or , if+ 8 dDm out is desired , adjust 
· he c~ .· n Control f or. a meter reading of - 2 VU . 

. tis r comm nded t~~t + 10 dDm out (0 VU) never be exceeded 

under normal oJerntih conditions . This provides for more 

than 10 dD of head oorn , thus avoiding any chance of output 

cli ing . 

If the L vcl Cua rd is used o j us general y oversc o _ cru ting 
levels , 3 to 6 dD of _ ak gain reduction will 9cn -~n .ly suff ice . 

However , i f the . ,c>vcl. Cuard is used with an automation system , 

3- 1 
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where large differences bctw -cn sources are prevelun · , G to 

J.O dB of peak gain reduction is x~rhans a b ttc:r. o <...'ra incr range . 

3 . ~ Gain Reduction~iustm nt 

After the Gain Control has been _roperly calibrated, app . y 

progrr1rnrning at the proper level and v rify that the output 

of the Lav - 1 Guard is indicating as adj usted -- less than 

+10 dBm (below O VU on the front panel meter) . If not , adj ust 

the Gain Control as necessary . 

PJ.ace the m tc .r. switch in th C. R. (Cr1in Reduct ion ) position . 

Th meter should indicat "O" (no gain reduction ). 

SLOWLY advance the Cain Rcductio control until you reach 

its threshold f the m tor shoulc indicate abou~ 0 . 5 dB of gain 

r.eduction , or so , on peaks ) . Switch the meter to o· 'T and. 

verify that it is -still indicating the desired level . Without 

disturbing the setti1g of the Gain Reduction control , SLOWLY 

advance the Gain control until th desired amount of gain 

reduction is indicc ted on the front pnnel meter (the output 

l<'ve l wi 11 rem,1 in constant) . 

Wh nth . L V 3 .l Guard is operating within its gain reduction 

control range , the output 1 -ve can be increased by REDUCING 

the f~?-J:.~ }3_12_0_'-;l_~f:.}:.~.!.1. control , or r.educed by INC REAS lNG the §~-~12 

Reduction con· rol . Gain reduction is increased by INCREASING 

the Gain control , Lnd d -creaseC by DECREASING the Gain control . 

To adjust a stereo Lcvel Guard , it is advisabl to ap _ly 

n mono signal and adjust each channel as described above , 

wi t h the inter.connecting cable disconnected . Th n , if EOssible , 

c1pply i:l. '100 Hz or 1 kHz tone to each and balance Gain and 

Cain R duction controls if necessary . T~en rcstrap the units . 

f c.L'l f rec to cxpcr. irncn t with cliff 0.ren t vu:.· :e s of gain rcc.1u lion 

until an o _ timu n setting is found for your f ormct and ope ntion . 

Th Lev 1 Gucird may be o . crated at gain r.L' .._ '. uc · .ions up to 30 

ell?. without punming or de r.::tdation of ·audio riuali ty . 

3-2 
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3 . 5 Release Time 

The Level Guard is equi )ped with a front panel release tim 

switch . It selects betw -cn F (fast ), representing a total 

recovery time of 15 soco1ds from 10 dB of gain reduction , 

and S (slow) , which offers 30 s conds from 10 dB of gain reduction . 

This switch setting is left strictly to the discretion of 

the user , but generally rock and MOR formats often prefer 

F , and beautiful music and classical tend to use S . 

Wh n the electroni . GRin R auction Servo feature is prop rly 

connected , as dc~cribed in Section II , InstRllation , the user 

will be afforded incomparable modulation control , particularly 

if the entir ESP a udio processing packag for FM or J\.M is 

mployed . 

One intern~l cont ol s0ts the s ecific operation of this function 
-- Gain Reduction ccrvo Increment adjusts th amount th gain 

r•duction increases ach time the modulation monitor peak 
flash r triggo _s . 

G. R. Servo Increment is; djt •·~able up to 3 dB of gain reduction 

per peak flasher tr~gger . lt hns been calibrated at the factory 

for a standurd value of 1 dB . This amount has been determined 

to be optimum after extensive field te~ting with various program 

ma teria 1 c1nd audio recessing c . uipment . llowcve . , if this 

amount does no 1: produce t he c. es ired results , it mu.y be altered 

as d scrib din cection V, MQintenance . 

3 .7 Proof - of - Performance cnsurements 

The.• FCC r quire'!, th;it zill compression ,rnd J.im.i.Ling be• disabled 

during the Dnnu~J. roof - of-ocrformance . 

This is asily accomplished on the Level Cuartl by turnin 

the Gain Rcduc ion control full y count r - clockwisc . However , 

if more th~n several dD of peak gain reduction w~s used in 
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normal operation , it may then be necessary to reduce the gain 

of the Leve]. Guard to restore nonnal system operati1,g levels . 
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'1 . 1 GGneral 

Sf.CT .ON V 
PRINC!PtES O OPERAT~ON 

The ESP Level Guard fully exploits the advantages of the optical 

attenuator for audio lGvel control , which provides for gain 

reduction up to 30 dB withou t pumping or distortion . 

J\ feature unique to the Level Gu~rd is its J\TS Servo System . 

When connected to the modul~tion monitor , peak modulation 

excursions detcctea by the rn6nitorprovidescontrol information 

for the Level Guard which accordingly adj usts output level . 

I\ . 2 J\udio Control 'I'h_oo~y (.'R.efer. to Figure 18 ) 

J\udio level is controlled by a closed- loop Servo System . The 

qain reduction (C. R.) amplificr , Integrated Circuit IC4 , is 

driven from the C]_~_:t.:__p~_i:, of the audio amplifier , ICl . When 

the level exce<::\ds a pr 'Set threshold , the c . R . amplifier causes 

Transistor 03 to turn on , which turns on Optical Attenuator 

J\Tl and attenuates the signal . J\s the signal level decreases 

at the output oE ICl , th . G. R. amplifier d creases its drive 

to Q3 which reduces the attenuation effects of J\Tl . Thus , 

IC4 and Q3 form a feedback network around ICl which is capable 

of maintaining the output at a very precise level . 

I\ . 3 Pr~g~ram Audio .t?ath 

Primary Components : Tl , ICl , T2 

J\udio connected to the input terminals is applied to input 

transformer Tl . Resistor R~ is a front panel control that 

Qdjusts gain . R5 and Optical Attenuator J\Tl form a voltage 

divider n -t work thut controls the input signal . . Integrated 

Circuit ICl is a wideband amplifier ; its output is connected 

to ~hP output transformer , T2 , the meter amplifier , IC2 , and 

th - gain r duction amplifier , IC/\ . 

I\- 1 
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ii . ii Gain Rc-duction Circuitry ---, --·---------- ·- -·--- - - ·- . 

n ~:i mary Components : IC~ , QJ , ATl 

The front panel Cain Reduction control , R31 , adjusts level 

to the C. R. amplifier , Integrated Circuit IC~ , the output 

of which is r0ctificd and filt red and applied to the base 
of Transistor QJ . Resistors 33 and R34 and Diode 09 hold 

Ca Reiter C25 ch~rged below the turn- on threshold of Q3 , 

AT2 , andATlto reduce initial attack time . The S (slow ) release 

time is set by the value of R38 . Front panel Release switch 

S2 parallels a mAtching value resistor , R36 , in the F (fast ) 

position to divide the re . ease time by approximately two . 

Q3 provides drive for AT2 -- the optical attenuator used to 
develop G. IL m. to ring -- and <.1.udio uttenuato:i:- ATl . Stereo inter

connect is accomplished by strappin the emitter of Q3 in 

each unit together . 

t1 . 5 Metering C:i.rcuitry 

Primary Compon -. nts: IC2 , Ml , NI'2 

Switch Sl in OUT: The output of I ntegrated Circuit IC2 , the 
metering arnpli f i0r , is rectified by Diodes Dl and D2 , and 

applied throu h the front pc1.nel switch , Sl , to the meter . The 

meter is c~librRted to read 0 VU Rt +10 dBm output by internal 

control Rl0 . 

Switch Sl in G. R.: Th meter , 1 , is held at 0 VU (indicating 

no gain reduction) by upplying a ositive voltage through 

Resistors R41 a.nd R~2 (R1-l is internal and adjusted to produce 

the reacting of 0 VU ). D10 and D11 prevent Capacitor C2G from 

bein charged above about 1 . 3 volts . When gain reduction 

occurs , the rcsistanc of Optical Attenuator AT2 decreases , 

rulling th · meter line to the minus supply , nnd corJe cponds 

to the action of audio attLnuator ATl . Gain reduction metering 

is calibrated by internal control R~0 . 
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1 . G ATS C. R. Servo Svstem 
- ------ - - -- - - ·----- _-::.,_,z __ __ _ 

Primary Components : AT3 , AT 1 , IC3 , Ql 

The heart of the ATS G. R. Servo System is the dual timer , 

I ntegrated Circuit IC~ . Wh en the ATS control terminal is 

pul l ed to ground , both Optical Isolators AT3 a nd AT4 turn-

on . Car~~itor Cl1 charg e s and tr iggers the charge pu~p ; the 

timer ' s "on·" time is <::on troll ed by inte rnal control R20 which 

is adjusted to generate a pu lse width that produces 2 nominal 1 

dB of gain r eduction per tiigger . Every time t he peak light 

flashes on, the charge pump reduces the gain by an additional 

1 dB . If the peak light stays on continously f or more than 

about 5 . 5 seconds , the ch~rg - pump is in ternally retriggercd 

b y the second timer . Each pulse by the charge pump increase s 

the voltage of C21 which causes Transis tor Ql to turn- on and 

reduce the G. R. threshold ~nd hence , reduce output level . 

02 is controlled by Ql , nnd c a uses LED Al to illuminate wh en 

0 1 turns-on indicating that the ATS Servo System has beon 

activated . 

~ .7 Power Supp}y 

Primary Compon'nts : T3 , Ul , 02 

Capacitors C28 through C31 and Jl CTnd L7. form a doubl e - pi 

network for P.F riJ. tcrinc1 Dioc1cs D12 t hrough D15 form a f ull 

wav0 bridge r•cti(ier , which j _s filtcrcdby C32 and C3~ , and 

regulated to+ and - 15 vo lts by positive regulator Ul and 

n gativc regulntor U2 . LED A2 is used to indicate the presence 

of powe r . 
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5 . J. Generc1.l 

StC~)O~· ~ V 
MA1.NTr:, 'A 1CE 

The EPP Level Guard is completely solid state , including its 

regulated power supply . Cureful test und adjustment at the 

factory , combined with stable and reliable purts should provide 

long trouble - free operation without the need for realignment . 

Jiowever , if adjustment is determined to be required , proceed 

with the specific instructions that follow . 

NOTE : All internal adjustments an be made by removing the 

top cover of the unit . Refer to figure 17 for the location 

of each control . The output should always be terminated in 

600 ohms resistive . 

5 . 2 Ou1:,r.m t Level Meter Cu]_ ibr,1. tion 

Set the front panel Gain control fully clockwise and the front 

panel Gain Reduction control fully cou tcrclockwise . 

Connect a properly oper~ting ~u~io gencrntor to the input 

terminals of the Level Guard . Using a test frequency of 1 

kHz , adjust the generator ' s output to produce+ 10 dBm at 

the output terminals of the Level Guard as read on a calibrated 

Al VTVM (insure thut the Level Gunrd is properly terminntcd 

in GOO ohms resistive) . 

Finally , with the Meter swit h in the OUT position , adj us t 

RlO , Output Lov0l Cali r ate control , until the front panel 

meter indicatc:s 'X<'lct]. y O VU . 

5 . 3 Gain Reduction eter ~era 

. ~ . cl' • , l 'h Gain recuction meter zero a JUstmcnt is mc1.cc wit out any 

connections to the input of the Level Cunrd , ~nd ~ftor tho 

ATS Lf:D has been extinguished for at least 5 1_r_1..:\:~~1_to~_ . 
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Set the Meter switch to the , . R. position and adjust R41 , 

Cain Reductj_on Mo.t('r 7. ,~~o c c") tr.ol , until the meter r.cads 

precisely O VU . 

5 . 4 Gain Roc uction Metcr · Cnlibratc 

Set the Gain control to its full clockwise position , and the 

Gain Reductio. control to f ull counterclockwise . 

Connect an au~io generator to the input terminals of the Level 

Guard . Set the freaucncy to l kJlz and adjust the generator ' s 

output level to produce +10 dnm at the output of the Level 

Cu~rd as read on an AC VTV~ . 

Slowly advance the Gain Reduction control until the output 

level .-- as indicated on the AC VTVM -- drops to +3 . 0 dBm 

(yielding 7 dB of gain reduction ). 

Sot ~he Meter. switch to the G. R. position and adjust R40 , 

Gain Reduction M-ter Calibr.atc control , to produc e a front 

J, • • J. meter ro;'\ding of exactly - 7 VU . 

5 . 5 Gain Reduction Servo Increment Calibrate 

Set the Gain control ful y cloc~wise Jnd the Gain Reduction 

control fully counterclockwise . 

An audio gencr~tor should ten be connected to th r input of 

the Level Guard . Use a frcqtoncy of 1 kTiz , and set the generator ' s 

output .cvel to produce +10 a~rn ,t the output of the Level 

Gu,:1.rd as measured on r.1.11 AC VTVM . 

Slowly ndvnncc the Ca in Reduction control to d op the output 

lo.v0l to +7 . 0 c11~m (3 c1P. of qc.1.in .reduction ) . 

Tcm _ornrj.ly connect the ATS control terminal on thL rear pnncl 

b ' I l l ..'J arrier D._ oc .( to grounu . 

Adjust R20 , G~in Reduction ~crvo Increment control , to produce 

about 0 . 6 to 0 .7 an gnin r du tio11 incrcnsc on the [irst step 

( the ou t p-,' I: lcvr.l wiJ. l _<;l,_E_g.J2 by the spec if icd amoun t ) , and 
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exactly 1 . 0 ctn incrc~sc or, t l o s0veral following steps as 

indicated on the AC VTVM . · A~though this control may be increased 

to provide up t o 3 dR of gain reduction per step , extensive 

field tests hnve pro1cn that 1 d1 is optimum for most stations . 

If two Level cu~ras arc to b0 used fo r stereo operation , both 

units should be adjusted to w~t hi n about 0 . 1 dB for best results . 
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sr:c110 ; ,J V! 
Rf:PlAC£AEtE PARTS 

G. l On-lcr.i.ng Information 

When ordering rcplac~ncnt parts for the Level Guard ACC 

~mplifier , give the reference designation and the part 

number . To order a part not listed in Paragraph 6- 3 of 

this sec t ion , give a complete description of the part 

i ncluding function and location . 

Order parts form your distributor or from : 

Elc~n Specialty Pro<lucts , Inc . 
.?.f!J.O Rcdcl i .10 l\vc'JHI( , iit 
t~acrA1non t() , c.1. '; '.".1n: o u:~/\ 
'.l'eJ.cphonc : (l) J.G) 1: ::,J -08'.:i9 
C:.t;)l<~ : " 1:~.l CO!ll 11 

G. 2 Parts Loc Ation 

The location of the parts listed in Table G-2 is shown 

on page 5- 1 (Component Layout) of th:i.s instruction manual . 

G. 3 T,tbles of Ref? acemcp ➔: Parts 

A list of manufacturers of component parts for the various 

units that make up the Level Guc1rd ACC Amplifier is provided 

by Table G- 1 . The manufacturer of the particular part listed 

in the _parts l ist (TAblc G- 2) is inrlicated by a Federal 

Supply Code Number wh ic h is used to identify the manufacturer 

as listed in 'l'uble 6- J. . 

( , • • I 
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ELCOM 
SPECIAL TY PRODUCTS, INC. 

1his proof of performance is provided to insure that this piece of equiprrent n-eets all mmufacturing specific~tions . 

~<.lel /\GC 

Cus tooer f?ul.f /IVs Ej eJ;,tVIIP Dete 6 -S-- t 0 er .s ,1- Le S 
Serial ff / J / 

Mechanical 
Aligerrent 

liardware 

Control indicator position 

t-1e ter n€chanica 1 zero 

Electronics 

Fuse 1/2 A std. 

Power Supply Pos. /S':JS- V. 

Power 1.£0 operation 

Neg . fS"i// V. 

Caliberation output rreter at +10 DBM for VU 
Caliberation gain reduction for OVU 

GR meter calibration at - 7 VU 
ATS control LED operation 

Adjustment of ATS for 0 . 6 to 0 .7 DB of CR 
Check for 1 DB of GR on successive steps 

v 

l-

---

~ 
Monitor voltage pulse pin 9 IC-3 for 5 to 6 sec daration 
ATS release time fast 15 sec ✓ Slow 30 sec 

v-:: 

Harmonic Distortion Frequency Responce 
50 HZ ,:J.Y% -, 30 DB 
100 HZ I IS-% _, II .s- DB 
1~00 HZ I ,,, ,0/4 _.,, ~o DB 
1 KHZ I LI)% 0 OB 
5 KHZ Ii~% f, /o DB 
10 KHZ l L f /4. -f, 'I 6 DB 

Si ).',nal to Noise 

I I . I / . l \ 
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A 
ELCOM 

SPECIAL TY PRODUCTS, INC. 

1his proof of per.form3nce is provided to insure that this piece of equiprrent n-eets all mmufacturing specific~tions . 

tvbcJel /\CC 

Custooer/<,o/f ti,l. c: Le~lrMtC.f IJ,ite r:; -s- '6 O Serial II I 3 ')_ 5, l.€'S 
t-1c i::Nmi ca 1 

Aligenent 

Hardware 
V 

Fuse 1/2 A std . / 

Power Supply Pos . / i, 1Y V. 

Control indicator position 

t-1e ter n-echanica 1 zero 

Electronics 

Power LED operation 

Neg./c). o~v . 
Caliberation output rreter at +10 DBM for VU 

Caliberation gain reduction for OVU 

GR meter calibrAtion at - 7 VU 

ATS control LED operation 

Adjustment of ATS for 0 . 6 to 0.7 DB of GR 

Check for l DB of GR on successive steps 

Monitor voltage pulse pin 9 IC-3 for 5 to 6 sec daration 
ATS release time fast 15 sec \/ Slow 30 sec 

Harmonic Distortion Frequency Responce 
50 HZ ,~o.i ·- , '/t) DB 
100 HZ '/f'/4 .-, I ~o DB 
400 HZ /1/' ·I, I , f -- I ,}_ O DB 

1 KHZ "'L6·1o 0 DB 
5 KHZ ,/ol,, +.). 0 D13 
lO KHZ 

I L.1 /4 f,60 D13 

S i. ,_., n ;i 1 t o N o i s e db ---- ···- ----

http://www.SteamPoweredRadio.Com



