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Adiustment Procedures for Amplifier Group AN/GSA-33 and 
Audio Amplifier AM-413A/G 
Background. 

Some confusion existz at rnany activities concerning the 
use and proper adjustment ol constant level ampl~f~ers. It  
is imperative that the proper adjustment procedures be em- 
ployed in order to derlve the benefits for whlch the ampliflers 
were provided. M~suse of a constant level amplifler or Im- 
proper adjustment of the amplifier can seriously degrade a 
communications system rather than provide the intended 
improvement. 

k comprehensive artlcle is currently in the process of 
preparation concerning the proper use and adjustment of 
constant level amplifiers perta~ning to thelr use i n  the 
entire Naval Communication Servlce. ? h i s  infornation will 
be disseminated tc ail activities concrrned at a later dote. 

The folloviing lnforniation 1s oresented, as an interim 
measure, to ald actlvitles which have experienced difficulty 
w i t h  adlustinent of AN/GSA-33 and A!.I-413A/G amplifiers 
in an operational status. The b s i c  elements of the systen: 
under discussion are shoiin in block dia~rarn form, flqure 1.  

LEVELS SEE CHART NO. I 

Q' 

Figure 1 .  Adiustment Procedures for: Amplifier Group 
AN/GSA-33 ond Audio Amplifier AM-413A/G. 

T I  .- lire system co~islsts oi u recelvt-r, u ilxed pod at the 
output of the receiver (not always required), a fixed 20 db 
pad at the input to the amplifler, a constant level amplifier, 
and the load, which in  most cases. is either u teleohone 
line or a voice channel in  a microwave I l n k .  

The reason for installing 3 fixed pad at the output of 
some receivers is to allow the f~nal cimplifier stage in  the 
receiver to operate in the ilios! favoraijle region of its 
dynamic range, without tile poss~bility of exceedinq 
acceptable levels on the lines feeding the constant level 
amplifiers. A 20 db fixed pad is required at the lnput to 
the constant level nrnolifier bccausr the cori.,oressor contrcl 
is difficult to set properly at scale settings between zero 
and 2 or 3 scale divisions. In otiler wort-is, the 20 db pad 
provides cornpatcib~lity between the level of the lnput signal 
and the most favorable ranae of the comoressor control. 

The reason for the constant level amplifier in  the sys:eni 
is  two-fold: (1) The galn feature of the amplifier enhances 
the level of weak signals thus processing them for satis- 
factory transmission over 3 telephone line and (2) the com- 
pression feature of the amplifier automatically llmits 

the desired peak level in either case being approximately 
zero vu. The term vu (volunre unlts) is used exclusively in 
the remainder of the article I n  connection with level mea- 
surements because the signals to be measured are o! a 
complex waveform (nonsinusoidal), and, a accordingly, 
cannot be measured sctisfactorily with a db meter. 

The levels shown in chart No. 1, figure 2 ore lndicatlve 
of the levels to be expected at various points in the system. 

Slnce a proper understanding of the funct~on of the two 
controls associated with constant level ampliflers of the 
AN/GSA-33 and the Ahl-413A/G type 1s essential, a brief 
explanation follows: The COMPRESSOR control in the 
AM-1910/G (a unit of AN/i;SA-33) is nothing more than an 
attenuator and its range is approximately 40 db. 

FOR -10 VU W l T H  SQUELCH O F F .  

NOTE 2 - USE T S  -629/U OR OTHER VU M E T E R .  

Figure 2. Chart No. 1 

- 
I ne action of the COiviPRESSOFi conrrol in rhe Ahi-iii3AiC; 
arnplif~er is identical to that in the AM-191O/G although the 
manner in which the attenuation 1s accomplished 1s a l~t t le  
more sophisticated. So bear in mind, that w i t h  either type 
of compression amplifier, adjustment of the COhlPRESSOR 
control serves one purpose and that is  to attenuate the input 
signal applied to the amplifier. Arnpl~fier AM-4lYG does 
not have a variable compressor control; i t  has only a com- 
pressor on-off switch; and, for this reason, its use in the 
svstem beino considered is not recomrnend~d. It ccn be 
used, however, provided a variable attenuator, having a 
range of approximately 40 db, is Inserted between the 20 db 
fixed pad, shown in figure 1, and the input to the amplifier. 
The variable pad then becomes the compressor control. The 
LEVEL control in either amplifier serves one purpose only. 
That pllrpose is  to establish the amplifier output signal 
level at a prescribed maximum for the system in which it 
is used. 

excessively strong signals to the same satisfactory level; 
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Adiustrnent Procedure (for receivers equippeu wt rn  nolse 
silencer or squelch). 

L!lore rriokin qny odjustcents, b. sure tite h s ~ c  
e1e::ierits of the system s h o , ~ n  ~n fiqure 1 arc operutlnq 
satisfuctority and that tile oppropiatr: pads are installed. 
:?ie receivers listed iri  cktart i.io.2, fiqure 3, require a 15 db 
~ 8 . i  :nstalled directly at tile output tern~lnals. kefer to 
chart ~ J o .  3, f~gure 4 ,  for r~i.tuils concernlnq tile construction 
of 15 and 20 db pads. 

RECEIVER T Y P E  O U T P U T  PAD 

A N I F R R - 2 6 -  27 15 DB 

A N I F R R - 3 0 -  31 

ANIFRR - 4 9  

A N I F R R - 5 0 2  15 D 8  

R -  2 7 4  0 / URR 

RECEIVEES WITH M A X .  OUTPUTS OF LESS 

THAN 6 0  MW IN 6 0 0  OHMS DO NOT REQUIRE PADS. 

1NSTAL.L PADS DIRECTLY A T  RECEIVER 

W T P U T  T E R M I N A L S .  

Figure 3. Chart No.  2 

SCHEMATIC DIAGRAM 

Z I N  = Z OUT = 600 A 

ATTENUAT ION R I R 2  I] 
USE I-WATT, 5 X RESISTORS 

Figure 4. Chart No. 3 

l o  slrnpl~fy the adjustment procedure, recelver reslduol 
rloise can be used a s  a siqaul source. A typlcal example 
of the proper adjustment p r ~ e d u r e  follows: 
Step 1. Initial Control settirio:;. 

(a) Turn recelver and an.pl111er power svi~tches 0r.I. 
(b) Turn receiver silencer or squelct~ OFF. 
( c )  Turn an~phiier compressor svi~tch Otl and turn 

COIt1PHESSOH control rnax~rnum clockwise. 
Step 2. Turn t1.e receiver C'F' G,A,,!N contro! maxinum 
clockwise and adjust tiL? recelver AF G.AlP4 control for -10 
vu nolse output (11) the absence oi uny slqnal) as mencured 
on the line slde of the receiver output pad. Use a bridq~nq 
type vu meter, TS-629/U lor example, to make this and 
subsequent measurements. Do not use a db meter. 
Step 3. Adjust the an~plii~er LEVEL control foi zero vu 
nolse level as  measured at the output of the arnpl~fier. Thls 
m t h e  final adjustment of t h ~ s  control. 
Step 4. Adjust the amplifier COMPRESSOR control for a -10 
vu nolse level at the output of the amplliier. Thls is the 
final adjustment of the aniplif~er controls. 
Step 5. Switch the recelver silencer or squelch ON, tune in  
a useuble siqnal and adlust the s~lencer control in accord- 
ance w~th the procedures outlined in the receiver lnstructlon 
book. 
Step 6. Check the results acheived. #hen the above 
procedures have been followed, the levels I n  the system 
will ie w i t k i ~ r ~  the lin~its shovin in chart i ' io. 1 ,  f l y r e  2 .  The 
object is to set the receiver qain controls and the controls 
on the constant level amplifier in such a manner a s  to allow 
the receiver to operate at near optirnum condit~ons. The 
weakest useable voice signal (approximately 16 db abcve 
the nolse level) should appear at the output of the amplifier 
at approximately -4 to -6 vu, peaking neur zero, anri all 
siqnals of greater amplitude at the output of the recelver 
will k 11m1ted ~n the cornpresslon amplifier to approximately 
the same value. On some volce s~qrials irilrequent deaks 
may reach + l  or + %  .VII. 

it should be noted that i t  ma). be possible for si?nal 
levels measured at the input to the crnplifier to exceed 
the levels n;easured at the output of the a!nplilier. 'Tr,ir. is  
merely indicative of the fact that t!ie corr,prr~ssior u:rlplii~t:r 
is perlorrning its task in the system. 

Adiustment Procedure (for receivers not equipped with 
squelch). 
Step 1. F'olloiv tile procedures l~s t ed  in para'3rapli 2 abovc 
with the followina exceptions: 

(a) Onlit step 1 (b). 
(b) In step 4, adjust the cimplifier C'C:ilP~iLShC,: 

control for a -20 vu noise level at  the output of the arnpl~l~er.  
I t  st~ould be noted that a small niovernent of tile U'OI.XPt;ESSGt 
control results In a cons!deruble ornount 01 attenuation, and, 
accord~nyly, adjustnient of this control should be made 
precisely. 
Step 2. Check your results. Tune the receiver to a sveak 
signal and again to a modercltely strong siqnal. In eitbier 
case the levels at the various points in the system should 
agree closely with the levels shown ln cha3rt I :o. 1 ,  figure 
2. (jSj  
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