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CHAPTER 1
THEORY

1. Scope

a. T h i s  m a n u a l  c o v e r s  f i e l d  a n d  d e p o t
m a i n t e n a n c e  f o r  A m p l i f i e r ,  R a d i o  F r e -
q u e n c y  A M - 1 8 8 1 / U .  I t  i n c l u d e s  i n s t r u c -
t i o n s  a p p r o p r i a t e t o  f o u r t h  a n d  f i f t h
eche lons  fo r  t r oub l e shoo t ing ,  t e s t i ng ,  ad -
ju s t i ng ,  and  r epa i r i ng  t he  equ ipmen t ,  and
rep lac ing  ma in t enance  pa r t s .  I t  a l so  l i s t s
t o o l s ,  m a t e r i a l s ,  a n d  t e s t  e q u i p m e n t  f o r
fourth and f i f th echelon maintenance.  De-
t a i l e d  f u n c t i o n s  o f  t h e  e q u i p m e n t  a r e
covered in  the theory sect ion.

Note. There are no maintenance functions
assigned to third echelon.

b. T h e  c o m p l e t e  t e c h n i c a l  m a n u a l  f o r
t h i s  equ ipmen t  i nc ludes  t h r ee  o the r  pub -
l i c a t i o n s :

TM 11-6625-353-12, TM 11-6625 -353-
2 0 P ,  a n d  T M  1 1 - 6 6 2 5 - 3 5 3 - 3 5 P .

c. F o r w a r d  c o m m e n t s  c o n c e r n i n g  t h i s
manual  to  the Commanding Off icer ,  U.  S.
A r m y  S i g n a l  M a t e r i e l  S u p p o r t  A g e n c y ,
ATTN: SIGMS-PA2d, Fort Monmouth, N. J.

Note. For applicable forms and records, see
paragraph 2, TM 11-6625-353-12.

2. Block Diagram

T h e  A M - 1 8 8 1 / U  i s  a  g e n e r a l - p u r p o s e
wide frequency range (5 cycles  per  second
(cps)  to  2 megacycles  (mc))  amplif ier .  The
signal  path is  shown in the block diagram
(fig. 1) and is discussed in a through c be-
low. For complete circuit  detai ls ,  refer  to
the  ove ra l l  s chema t i c  d i ag ram,  f i gu re  12 .

a .  F i r s t  a n d  S e c o n d  A m p l i f i e r s  a n d
C a t h o d e  F o l l o w e r .  T h e  A M - 1 8 8 1 / U  a m -
p l i f i e r  s ec t i on  cons i s t s  o f  two  s t ages  o f
v o l t a g e  a m p l i f i c a t i o n  ( V 1  a n d  V 2 )  c o n -
nected in cascade,  a  cathode fol lower out-
pu t  s t age  (V3) ,  and  a  nega t i ve  f eedback
n e t w o r k .  P e n t o d e  t u b e s  a r e  u s e d  i n  a l l
three stages. Amplifiers V1 and V2 provide
h i g h  g a i n  a n d  w i d e - f r e q u e n c y  b a n d w i d t h
with low-noise level .  Negative feedback to
V1 is used to stabilize gain, increase band-
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w i d t h ,  a n d  r e d u c e  n o i s e  a n d  d i s t o r t i o n .
T h e  n e g a t i v e  f e e d b a c k  i s  a d j u s t a b l e  t o
c o n t r o l  g a i n  a n d  f r e q u e n c y  r e s p o n s e .  T h e
input  s ignal .  is  appl ied to  the gr id of  f i rs t
r f  amp l i f i e r  V1  whe re  i t  i s  amp l i f i ed  and
coup l ed  t o  t he  g r i d  o f  V2 .  The  s i gna l  i s
f u r t h e r  a m p l i f i e d  b y  V 2  a n d  c o u p l e d  t o
the gr id of  V3.  Cathode fol lower V3 pre-
s e n t s  a  r e l a t i v e l y  l o w  i m p e d a n c e  t o  e x -
t e r n a l  l o a d s .

b. Negative Feedback Network. N e g a -
t ive feedback from the output  of  V3 is  fed
t o  t h e  c a t h o d e  o f  V 1  t h r o u g h  a  r e s i s t o r
v o l t a g e  d i v i d e r  n e t w o r k .  T h e  g a i n  o f  t h e
ampl i f i e r  i s  con t ro l l ed  by  a  two-pos i t i on
GAIN switch (20 DB or  40 DB) that  con-
t r o l s  t h e  a m o u n t  o f  f e e d b a c k  t o  V 1 .  F r e -
quency  r e sponse  o f  t he  amp l i f i e r  i s  a l so
con t ro l l ed  by  t he  nega t i ve  f eedback  ne t -
w o r k .

c .  Power  Supp ly .  T h e  p o w e r  s u p p l y  i s
e l e c t r o n i c a l l y  r e g u l a t e d  t o  s t a b i l i z e  o p -
erat ion during changes in l ine vol tage and
load condit ions.  I t  consis ts  of  power t rans-
f o r m e r  T 1 ,  p o w e r  r e c t i f i e r  V 4 ,  s e r i e s
r e g u l a t o r  V 5 ,  r e g u l a t o r  c o n t r o l  V 6 ,  a n d
v o l t a g e  r e f e r e n c e  s t a g e  V 7 .  T h e  s e r i e s
r egu l a to r  s t age  ou tpu t  i s  t aken  f rom the
ca thode  and  supp l i e s  t he  r egu l a t ed  ou tpu t
d i r e c t - c u r r e n t  ( d e )  v o l t a g e .  T h e  g a s e o u s
O A 2  v o l t a g e  r e f e r e n c e  t u b e  s u p p l i e s  a
s t a b l e  r e f e r e n c e  v o l t a g e  t o  V 6  a g a i n s t
wh ich  a  s amp le  o f  t he  ou tpu t  vo l t age  i s
compared .  The  r egu l a to r  con t ro l  t ube  am-
p l i f i e s  a n y  c h a n g e  i n  t h e  d i f f e r e n c e  b e -
tween  t he  s amp le  ou tpu t  vo l t age  and  t he
r e f e r e n c e  v o l t a g e ,  a n d  a p p l i e s  i t  t o  t h e
se r i e s  r egu l a to r  con t ro l  g r id .  Th i s  ac t i on
holds the output  vol tage constant  at  +210
volts  dc.

3. Stage Analysis

a .  F i r s t  A m p l i f i e r  ( f i g . 2 ) . T h e  f i r s t
a m p l i f i e r ,  V 1 ,  i s  a  t y p e - 5 6 5 4  p e n t o d e
v o l t a g e  a m p l i f i e r  t u b e .  T h e  i n p u t  s i g n a l
is applied to the control grid and the nega-
t ive feedback signal  is  applied to the cath-
ode. Capacitor C1 blocks any dc component
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Figure 8.1  Gain and Frequency response test setup.
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