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S T A N D A R D  W A R R A N T Y

EHRHORN TECHNOLOGICAL OPERATIONS, INC. (ETO ) m arran ts each  nan 
product m anufactured by i t  to  be f r e e  from d e fe c t iv e  m a te r ia l or 
morkmanship and ag rees to  remedy any such d e fe c t o r to  f u r n is h  a 
nem p a rt in  exchange fo r  any p a r t  o f any u n it  of i t s  m anufacture 
w hich under norm al in s t a l l a t i o n ,  use , and s e r v ic e  d is c lo s e s  such 
d e fe c t ,  p rov ided  the u n it  i s  d e l iv e re d  by the omner to  us or to  
our au th o r iz e d  d e a le r  or d is t r ib u to r  from mhom purchased , in t a c t ,  
fo r  our ex am in a tio n , roith a l l  t r a n s p o r ta t io n  charges p rep a id , 
u/ith in  n in e ty  davs from the date o f s a le  to  o r ig in a l  p u rch ase r, 
p rov ided  th a t  (1 )  such exam ina tion  d is c lo s e s  in  our judgment th a t  
i t  is  thus d e fe c t iv e  and th a t (2 )  a p ro p e r ly  com pleted m arranty 
r e g is t r a t io n  form has been m ailed  to  ETO m ith in  f i v e  (5 )  days 
a f t e r  date of sa le  to o r ig in a l  p u rch ase r.

NOTEi Do not under any c ircu m stan ces  ra tu rn  equipment to  ETO 
m ithout r e c e iv in g  e x p l i c i t  a u th o r iz a t io n  f o r  such 
re tu rn  from us in  advance . Shipment of equipment in  
o ther than approved fa c to r y  packing may v o id  t h i s  mar- 
r a n ty .  Should  a m a lfu n c t io n  be susp ected , c o n ta c t  your 
s e l l i n g  d e a le r  or the ETO s e r v ic e  departm ent m ith  f u l l  
d e t a i ls  of the d i f f i c u l t y  befo re  a ttem p tin g  r e p a ir s  or 
re tu rn  f o r  a e r v ic e .

Th is  m arran ty does no t ex tend  to  any of our p roducts mhich have 
been su b je c ted  to  m isuse , n e g le c t ,  a c c id e n t ,  in c o r r e c t  m iring  
not our omn, im proper i n s t a l l a t io n ,  or to  use in  v io la t io n  of 
s p e c i f i c a t io n s  and in s t ru c t io n s  fu rn ish e d  by us, nor to  u n its  
mhich have been re p a ire d  or a l t e r e d  o u ts id e  our f a c t o r y ,  nor in  
cases  mhere the  s e r ia l  number th e re o f haa been ramoved, a l t e r e d ,  
or de feced , nor to  u n ita  used m ith  a c c e s s o r ie s  not m anufactured 
or recommended by u s , nor to  the  h igh  pomer t r a n s m it t in g  t u b e (s ) .

T ra n sm ittin g  tubee a re  m arranted  by th e i r  m anu factu rer and the 
m arran ty i s  ad m in is te red  by ETO.

T h is  m arranty i s  in  l i e u  of a l l  o the r m a rra n tie s  expressed  or 
im p lie d  and no r e p re s e n ta t iv e  or peraon is  au th o r iz e d  to  assume 
fo r  ETO any o th e r l i a b i l i t y  in  connection  m ith  the sa le  o f our 
p ro d u c ts .

ETO re s e rv e s  the r ig h t  to  make such changes o r improvements to  
i t s  p roducts mhich i t  may deem d e s ir a b le ,  m ithou t o b l ig a t in g  
i t s e l f  to  make such changes or improvements a v a i la b le  f o r  i t s  
p re v io u s ly  m anufactured  p ro d uc ts .

EHRHORN TECHNOLOGICAL OPERATIONS, INC. BROOKSVILLE, FLORIDA
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5ECTI0N 2

INSTALLATION

1. Unpacking i Open th9 marked end of both o u te r and in n e r  ca rto n s  
and c a r e f u l l y  remove the p lastic- tiirapped  a m p l i f ie r .  I f  d i f f i 
c u lt y  i s  e x p e rien ced , i t  may be necessa ry  to  a ls o  open the  op
p o s ite  end of both ca rto n s  so th a t  the  u n it  may be pushed ou t.

SAVE ALL PACKING MATERIAL FOR RE-USEi ANY SHIPMENT OF THE ALPHA 
77 IN OTHER THAN FACTORY-DESIGNED PACKING MAY VOID THE WARRANTY.

C a r e fu l ly  in s p e c t  fo r  sh ip p in g  damage. Remove the s in g le  screui 
secu rin g  the top cover and s l id »  the cover open. REMOVE THE FOAM 
BLOCK WEDGED BETWEEN THE PLATE COIL AND THE A IR  EXHAUST ASSEMBLY. 
To in s u re  th a t  the BB77 a m p l if ie r  tube i s  p ro p e r ly  sea ted  in  i t s  
so c k e t, grasp the s t a in le s s  s t e e l  anode clamp r in g  secu rin g  the 
bottom of the rad  s i l i c o n e  rubber a i r  exhaust hood and preas f irm 
ly  domnmard. The hood shou ld  be amooth and f r e e  of m rin k le s .
Make c e r ta in  th a t  the vacuum v a r ia b le  c a p a c ito r  ( in  the lom er, 
r ig h t-h and  co rn e r o f the r f  compartm ent) ia  a e c u re ly  fa s ten ed  and 
op e ra tes  sm oothly mhen the "TUNE" crank i s  ro ta te d .

In  the  even t o f damage, n o t i f y  the t r a n s p o r ta t io n  company immedi
a t e l y .  Complete and m a il the m arran ty r e g is t r a t io n  form to  ETO 
m ith in  5 day at no m arranty c la im (s )  can be con s id e red  o th e rm ise .

Cloae and fa s te n  the  top c o ve r , con firm in g  th a t  i t a  r e a r  l i p  con
ta c t s  and a c tu a te s  the  a-c in t e r lo c k  near the coo l a i r  in ta k e .

2 . P h y s ic a l I n s t a l l a t i o n ! The ALPHA 77 must be lo c a te d  so th a t  
in ta k e  o f co o l a i r  and exhaust o f hot a i r  behind the re a r  panel 
i s  no t impeded in  any uiay, and so th a t  hot a i r  exhaust m i l l  not 
s ig n i f i c a n t l y  r e c i r c u la t e  in to  the coo l a i r  in t a k e .  Under no 
c ircu m stan ces  should  the back of the a m p l if ie r  be le s s  than s ix  
in ches from any m a ll ,  d ra p e r ie s , o r o th e r o b s t ru c t io n s . A two- 
in ch  copper "bend” or elbom, e i t h e r  22^ ° or 4 5 ° "DfflV" type as 
a v a i la b le  from plumbing supp ly  houses, may be used to  d e f le c t  
the exhaust a i r  flou i i f  n e c e ssa ry .

Room h e a tin g  may be v i r t u a l l y  e lim in a te d  as a by-product of 
a m p l if ie r  o p e ra t io n , and c o o lin g  system n o ise  even fu r th e r  c u t ,  
i f  exhaust a i r  i s  ducted outdoors using  a s u ita b le  duct no t le s s  
than th ree  in ch es  in  in s id e  d ia m e te r . S ig n i f ic a n t  back p ressu re  
must not be genera ted ! e l e c t r i c  d rye r ven t f i t t i n g s  u iith  m agnetic- 
la tc h in g  o u ts id e  f l a p s ,  fo r  exam ple, a re  in t o le r a b le ,  as they  
m i l l  p reven t adequate a i r  f lo w  and may r e s u lt  in  s e r io u s  damage 
to  the tube and th e  a m p l i f ie r .  Normal blouier speed should  be 
in c rea sed  s l ig h t l y  mhen exhaust a i r  is  ducted more than a fetu 
in ch es ; check m ith  your d e a le r  or the E .T .O . f a c to r y  f o r  a d v ic e .
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3. E l e c t r i c a l  I n s t a l l a t i o n i ( S 9 9  i l l u s t r a t i o n  on next page)

A-C Pomer - The ALPHA 77 is  designed fo r  o p e ra tio n  from a 220 to  
250 v o l t ,  50 to  60 Hz, th ree  w ire  s in o le  phase so u rce . W ith 
p rop er ad a p ta tio n  i t  may a ls o  be operated  from 120/208 v o l t  th ree  
phase pouier, or from tuio w ire  110-125 or 220-250 v o l t  pouier. !£. 
TWO WIRE OR THREE PHASE PRIIHARY POWER fllUST BE U T IL IZED . CONTACT 
THE ETO FACTORY FOR SP EC IF IC  INSTRUCTIONS!

Fo r normal 220-250 v o l t  3 u iire o p e ra t io n , s e r v ic e  m ir in g  should 
be no sm a lle r  than th ree  m ire #12 AWG copper in  o rder to in su re  
good r e g u la t io n i l in e  p ro te c t io n  by standard  ( not slom blom) 20 
ampere fu ses o r c i r c u i t  b reaker i s  d e s ir a b le .  When in s t a l l i n g  
a s u ita b le  pomer plug on the cab le  s u p p lie d , be c e r ta in  th a t  the 
oreen m ire connects to  pomer n e u t r a l .

RF OUT - DO NOT OPERATE THE AM PLIFIER  AT ANY TIME WITHOUT A 
PROPERLY IMPE DANCE-MATCHED LOAD CONNECTED TO THIS RECEPTACLE.
Use a s tandard  PL-259 "UHF ty p e "  plug and RG-B/U c o a x ia l c a b le , 
or e q u iv a le n t ,  to  connect to  the antenna or dummy lo a d .

RLY - An e x te rn a l sh o rt a c ro ss  t h is  l i n e ,  u s u a lly  by means of 
t ra n s m it- re c e iv e  r e la y  c o n ta c ts  in  the e x c it e r  ( o r  t r a n s c e iv e r ) ,  
p la ce s  the ALPHA 7 7 's  in t e r n a l  t ra n s m it- re c e iv e  r e la y s  in  the 
tra n s m it c o n d it io n . In  the r e c e iv e  c o n d it io n , th en , the antenna 
i s  fed  back to  the RF IN jack  as re q u ired  by most popu lar t r a n s 
c e iv e r s  and t r a n s m it te r - r e c e iv e r  com b inations.

RF IN - The RF ou tput o f the e x c i t e r  o r t r a n s c e iv e r  i s  connected 
to  t h is  ja ck  using a standard  "BNC" type plug and RG-5B/U c o a x ia l 
c a b le , or e q u iv a le n t .  W ith the  ALPHA 77 OFF. or in  CW or SSB 
m ith  the e x te rn a l r e la y  l in e  not shorted  (norm al re c e iv e  co n d i
t i o n ) ,  the antenna connected to  the a m p l if ie r  is  fed  back through 
the  in t e r n a l  r e la y s  to  the RF IN jack  to  p rov ide  norm al r e c e iv e r  
or t r a n s c e iv e r  re c e iv e d - s ig n a l inpu t from the an tenna ,

RCVR ANT - The output o f a b u i l t - in  e le c t r o n ic  T/r srn itch  i s  
a v a i la b le  a t  t h is  jack  to  p rov id e  r e c e iv e r  s iq n a l in p u t f o r  f u l l  
b reak- in  keyed CW o p e ra t io n , p rov ided  th a t  (1 ) the in t e r n a l  t /R 
changeover r e la y s  of the ALPHA 77 are in  the tra n s m it  c o n d it io n ,
(2 )  o p e ra tio n  is  in  o r near the amateur 3 .5 , 7, 14, 21, or 28 MHz 
bands, and (3 )  the ALPHA 77 i s  p ro p e r ly  ad ju s te d  (tuned  and loaded ) 
fo r  o p e ra tio n  on the band to  be re c e iv e d . When the ALPHA 7 7 's  
BK»IN button i s  pushed the  in t e r n a l  t/ r r e la y s  a re  a u to m a t ic a l ly  
locked  in  the tra n s m it  c o n d it io n  to  perm it use of th is  fe a tu re  
and r e c e iv e r  antenna inpu t is  a v a i la b le  on ly  a t  the RCVR ANT ja c k .  
T h is  fe a tu re  i s  most u s e fu l on ly  rnhen used m ith  an e x c i t e r  or 
t r a n s c e iv e r  uihich i s  i t s e l f  capab le  o f tru e  in s tan tan eo u s  CW 
break- in  o p e ra tio n  (th e  S ignal/O ne CX7, fo r  exam p le ). When the 
e x c i t e r  or t r a n s c e iv e r  em ploys manual o r "U0X" d e lay  T/r sm itch ing  
on CW (KWM-2, Heath S B - s e r ie s ,  Drake T-4 or T R - se r ie s , e t c . ) ,  i t  
m i l l  be most conven ien t to  s im p ly  employ c o n ve n tio n a l T/R c o n tro l 
m ith the ALPHA 77 as d esc r ib ed  under " RLY" above.

ALC - P ro v id e s  c o n tro l v o lta g e  f o r  use m ith su itab ly- e q u ip p e d  
e x c it e r s / t r a n s c e iv e r s  such as C o l l in s ,  Heath. Not recommended 
m ith S igna l/O ne CX7. T h re sh o ld - ad ju s t ad justm ent on r e a r  p an e l.



ALPHA 77 REAR PANEL 
INTERCONNECTIONS WITH TRANSCEIVERS. TRANSMITTERS * AND RECEIVERS

Warm a i r  
exhaust

Wain a-c power 
inpu t connector

Prim ary  l in e  fuses  
(Use 15 ampere, 
standard-blow 
o n ]v i L i t t l e f u s e  
type 3AB or Buss 
type ABC)

To antenna 
(Use UHF-type p lug , 

PL-259 or e q u iv . ,  
w ith  50 ohm coax ia 'l  
c a b le ,  RG-8A/U or 
l a r g e r )

To t r a n s c e iv e r  "an ten na " —  
or t r a n s m it t e r  " r f  out
put" connector 
(Use BNC-type plug (UG- 
88/U or a q u iv . )  w ith  
50 ohm RG-58/U c a b le )

ALC th re sh o ld  a d ju s t  
(Turn c o u n te rc lo c k 

w ise  to  in c re a s e  
ALC s e n s i t i v i t y )

ALC c o n t ro l  v o lta g e  output 
(Use phono-type sh ie ld e d  

cab le  to  connect to 
t r a n s c e iv e r  or t r a n s m it 
t e r  "ALC" inpu t jack  i f  
d e s ired *  Use not recom
mended w ith  CX7/CX7-A.)

_______i t - r e c e i v e  r e la y  c o n t ro l
(Use phono-type cab le  to connect 
to  t r a n s c e iv e r  or t r a n s m it t e r  
r e la y  c o n ta c ts  which are  open 
on r e c e i v e ,  shortad  on t r a n s m it .  
Tay a lso  be shortad  to  perm it 
use of e l e c t r o n i c  T/R sw itch  
in  "S S B "  or "CUT mode.)

E l e c t r o n i c  T/R sw itch  output 
(Use phono plug w ith  50 ohm c o a x ia l  
cab le  to p rov ide  r e c e i v e r  antenna 
inpu t fo r  CUI b reak- in  ( "B K  IN " mode) 
or s p e c ia l  purposes. See t e x t . )
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SECTION 3

OPERATION

1. C on tro l F u n c t lo n s i

a . NODE CONTROL PUSH BUTTONS —  The fo u r  buttons to  the  r ig h t  
of trie HLM Tfc C lIRHLN [ meter c o n tro l pouier on-off and opera
t io n a l  mode o f the ALPHA 77.

OFF - F u l l y  dep ressing  t h i s  button  sw itch es  o f f  a l l  a-c  pomer. 
The button il lu m in a te s  red whenever (1 ) a l l  fo u r  bu ttons are 
o u t, (2 ) the p la te  o ve rcu rre n t r e la y  has a c tu a te d , popping 
out the p re v io u s ly - s e le c te d  mode b u tto n , or (3 ) the top  cover 
in t e r lo c k  sw itc h  i s  open and one o f the mode buttons p ressed . 
When a l l  fo u r buttons a re  out (accom p lished  by l i o h t l y  p re s s 
ing any one of them w hich  is  not a lre a d y  depressed ) , the 
co o lin g  blouier op era tes  but a l l  o the r a-c power is  removed.

BK-IN - Se ts  up a m p l if ie r  ope ra ting  co n d it io n s  e x a c t ly  l ik e  
CIO button (see  next paragraph below) except th a t  in t e r n a l  
T7R changeover r e la y s  are  locked  in  the tra n sm it c o n d it io n  
so th a t  r e c e iv e r  antenna in p u t i s  a v a i la b le  a t  RCVR ANT jack  
fo r  f u l l  b reak- in  CW o p e ra tio n  w ith o u t the n e c e s s ity  f o r  
p ro v id in g  an e x te rn a l sh o rt on the RLY l i n e .  R e c e iv e r  inpu t 
i s  not a v a i la b le  a t  the RF IN ja ck  in  t h is  mode.

CW - A p p lie s  proper p la te  and b ia s  vo lta g e s  fo r  o p e ra tio n  a t 
up to  app rox im ate ly  1 .5 k i lo w a t t s  input PEP or c a r r ie r  (CW,
FSK , SSTV, SSB , e t c . )  con tinuous d u ty . T ra n sm it- re ce ive  (T/R ) 
sw itch in g  ope ra tio n  is  "n o rm a l,"  w ith  an e x te rn a l c o n ta c t 
c lo su re  on the RLY l in e  re q u ire d  fo r  t ra n sm it and r e c e iv e r  
antenna in p u t p rov ided  to  the RF IN jack  on r e c e iv e .

SSB - A p p lie s  proper p la te  and b ia s  v o lta g e s  fo r  continuous 
duty SSB vo ic e  o p e ra tio n  a t  in p u ts  up to  3 k i lo w a t t s  PEP,
1.5 k i lo w a t t s  ave rag e . T/R c o n tro l fu n c t io n s  same as d escribed  
above under CW.

b. BIETER PUSH BUTTONS —  These fo u r buttons sw itch  the m u ltim eter 
to  in d ic a te  h igh  v o lta g e  (HV. - 5000 VDC f u l l  s c a le ) ,  g r id  
cu rre n t ( GRID - 500 f u l l  s c a le ) ,  fo rw ard  RF power ( FWD - 5 KW 
f u l l  s c a le ) ,  or r e f le c te d  RF power ( REFL - 500 raatts f u l l  
s c a l e ) .  HV. and GRID in d ic a t io n s  a re  re fe ren ced  to  the 0-5 
b lack  meter s c a le ,  FWD and REFL r e f e r  to  the red RF WATTS
s ca 1 e .

c .  LOAD —  C on tro ls  p la te  lo a d in g , which is  minimum (co rresp o n d 
ing  to  maximum load in g  c a p a c ita n c e ) when se t a t  or near zero  
d ia l  read ing  and maximum a t  the high-numbered end o f the s c a le .  
C lockw ise ro ta t io n  a lw ays in c re a se s  p la te  lo a d in g .

d. TUNE —  Counter d ia l  c o n t ro ls  the vacuum v a r ia b le  p la te  tun ing  
c a p a c ito r ,  maximum cap ac itan ce  occurs a t  f u l l  co u n te rc lo ck w ise  
r o t a t io n ,  co rrespond ing  to  near-zero  coun te r re a d in g s .
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e . BAND —  The approxim ate a m p l if ie r  p la te  tu n in g / lo a d in g  range 
a v a i la b le  i s  in d ic a te d  in  MHz on the s k i r t  of the knob. Thus 
the 20 meter (14 mHz) am ateur band is  covered  in  the 12-1B band.

2. Tune-Up P ro ced u re !

a . GENERAL —  C o rre c t lo ad ing  ad justm ent and d r ive  le v e l  is  
ex trem e ly  im portan t to  in su re  th a t  any power a m p l if ie r  w i l l  
handle i t s  ra ted  power w ith o u t damage or ex ce ss ive  d is to r t io n .  
Un less an in - l in e  o s c i llo s c o p e  i s  used co n tin u o u s ly  to  in su re  
proper a m p l if ie r  o p e ra t io n , i t  i s  a b s o lu te ly  e s s e n t ia l  th a t  
p la te  tun ing  and lo ad in g  be i n i t i a l l y  ad ju s ted  a t  a c a r e f u l l y  
c o n tro lle d  le v e l  of e x c ita t io n  (as  in d ic a te d  by d-c g r id  c u r 
re n t )  and th a t  o p e ra tin g  d r iv e  le v e l  th e r e a f t e r  be c lo s e ly  
m onitored to in su re  th a t  i t  does not exceed the maximum which 
can be handled s a fe ly  and l i n e a r l y  by the a m p l if ie r  under th a t  
p a r t i c u la r  s e t  o f ad ju stm en ts .

b. BIETER READINGS —  When o p e ra tin g  w ith  a tra n sm itte d  s ig n a l of 
s te a d y , unvary ing  am plitude - such as key-down c a r r ie r  on CUI 
or FSK - a m p l if ie r  o p e ra ting  co n d it io n s  are  a c c u ra te ly  shown 
by the m on ito ring  m ete rs . W ith  a r a p id ly - v a ry in g  SSB s ig n a l ,  
however, the in s tan tan eo u s  c u rre n t and power le v e ls  which 
a c t u a l l y  occur a re  much g re a te r  in  magnitude than the va lu e s  
in d ic a te d  by the m eters , s in ce  the m echanical in e r t ia  of a 
m eter p reven ts  i t s  fo l lo w in g  a r a p id ly  changing s ig n a l .  In 
g en e ra l the a c tu a l peaks o f g r id  and p la te  c u rre n t  are  a t  
le a s t  two to  th ree  tim es as g rea t as in d ic a te d  by the m eters .

I t  i s  th e re fo re  e s s e n t ia l  th a t  the tun ing  in s t ru c t io n s  g iven 
below be fo llo w e d  f a i t h f u l l y  to  in su re  low d is to r t io n  opera 
t io n  w ith o u t danger o f damaging the ALPHA 77. The use of a 
m on ito ring  RF o s c i llo s c o p e  w i l l  of course perm it some fu r th e r  
re fin em en t of ad justm ents under a c tu a l o p e ra tin g  c o n d it io n s .

c . IN IT IA L  TUNE-UP —

(1 ) P ress  OFF and HV. push bu ttons! connect a-c power co rd .

(2 ) S e t BAND. TUNE. and LOAD c o n tro ls  to  the a p p ro p r ia te  
p re l im in a ry  s e t t in g s  shown below fo r  the band in  use.

band  (mHz) TUNE load ( TEST 1

3-5 100 55 3, B
5-B 170 60 7.2
B-12 170 70 -

12-1B 175 55 14.2
IB-24 1B0 65 21.3
24-30 210 75 2B.6

♦NOTEi "TEST FREQ ." is  th a t  a t  which these s e t t in g s  
should  be ve ry  n e a r ly  a c c u ra te  when feed in g  a 50 
ohm, matched r e s is t i v e  lo a d .
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(3 ) In su re  th a t  a s u ita b le  matched load  fo r  the frequency to 
be used i s  connected to the a m p l i f ie r 's  RF OUT ja c k .

(4 )  Leav in g  the ALPHA 77 o f f ,  tune e x c it e r  fo r  norm al opera
t io n  in  accordance w ith  i t s  m a n u fa c tu re r 's  in s t r u c t io n s .
Then, w ith  e x c it e r  d e l iv e r in g  ra ted  c a r r ie r  ou tpu t ( th ru  
the " o f f "  a m p l i f ie r )  to  the load  . . .

(5 ) P re ss  f i r s t  the a m p l i f ie r ’ s FWD m u ltim ete r button and then 
R EFL . no ting  the  re s p e c t iv e  meter d e f le c t io n s .  Reduce 
e x c it e r  output to  zero  and re tu rn  i t  to  standby c o n d it io n .
I f  the  REFL d e f le c t io n  exceeds the FUID in d ic a t io n ,  load 
SUIR i s  e x ce ss ive  (more than 2 i l )  and must be c o rre c te d  
befo re  proceed ing  w ith  tune-up o f the  ALPHA 77,

(6 ) P re ss  HV. and £UJ_ b u ttons) both buttons should l ig h t  up and 
the  m u ltim eter should  in d ic a te  ap p rox im ate ly  2 .4 KV. P ress 
SSB and con firm  app rox im ate ly  3 .7 to  4.0 KV HV in d ic a t io n .  
P ress  CUI ag a in  and a llo w  00 to  120 seconds, as re q u ire d , 
fo r  the ALPHA 7 7 's  warm-up de lay r e la y  to  c lo s e .

NOTE i U n t i l  the d e lay  r e la y  c lo s e s ,  and whenever the g r id  
o ve rcu r re n t r e la y  has t r ip p e d , the a m p l i f ie r 's  in t e r n a l  
T/R changeover r e la y s  a re  locked in  the " r e c e i v e "  co n d it io n »  
any a p p lie d  d r iv e  power w i l l  s im p ly be fed  through to  the 
lo a d . I t  is  im po rtan t th a t  d r iv e  power not be p re sen t a t  
the moment o f T/R r e la y  c lo s u re ,  or damage to the vacuum 
r e la y s  w i l l  r e s u lt  from "ho t s w it c h in g . "  RF output from 
h igh  power e x c ite r s  o r t r a n s c e iv e r s  must a ls o  be reduced 
to  a le v e l  s u ita b le  fo r  d r iv in g  the ALPHA 77 befo re  the 
T/R r e la y s  c lo se  and d r iv e  is  a p p lie d  to  the a m p l i f ie r .

To avo id  damage, the a m p l i f ie r ’ s e x te rn a l r e la y  c o n tro l 
l in e  ( to  RLY ja c k )  shou ld  be m anually  d is a b le d  (w ith  a 
sw itch  o r by unplugging i t )  whenever the e x c it e r  i s  operated  
" s t r a ig h t  th rough " w h ile  w a it in g  fo r  the ALPHA 77 ’ s d e lay  
r e la y  to c lo s e .

(7 )  P re ss  GRID b u tto n . W ith  e x c ite r  in  the unmodulated c a r r ie r  
mode ( "T u n e ,"  "CW ," or "Lock K e y ,"  depending on i t s  m odel), 
s lou ily  in c re a se  c a r r ie r  output u n t i l  the ALPHA 77 GRID 
m u ltim eter in d ic a t io n  is  "1 " (100 ma) on the b lack  s c a le .  
R o ta te  TUNE crank to  the  p la te  C u rran t d ip , which should  be 
found w ith in  a tu rn  or two o f the p re lim in a ry  s e t t in g s .
Reduce e x c ite r  output c o n tro l to  m a in ta in  100 ma GRID c u r 
r e n t  in d ic a t io n ,  and re p e a t th is  e x c it e r  output ad justm ent 
a f t e r  e ve ry  chanoe in  tu n in g  and/or load lnQ  which r e s u lt s  
in  an in d ic a t io n  above 150 ma or below 00 ma.

NOTEi (domantary g r id  c u r re n t  in d ic a t in g  in  excess o f about 
350 ma w i l l  a c tu a te  the g r id  o ve rcu r re n t r e la y ,  a u to m a t ic a l ly  
la tc h in g  the ALPHA 77 in  the " r e c e iv e "  c o n d it io n ) d r iv e  power 
w i l l  feed  through to  the load  but the  a m p l i f ie r  cannot be 
d r iv e n  to g r id  or p la te  c u rre n t u n t i l  the  o ve rcu r re n t r e la y  
i s  re s a t  by tu rn in g  the a m p l if ie r  OFF fo r  2 to  3 seconds. 
A f te r  re-push ing the d e s ire d  mode button a b r ie f  p e rio d  w i l l  
u s u a l ly  be re q u ire d  fo r  the tim e d e lay  r e la y  to  c lo s e  a g a in .



(0 ) I f  no c le a r  p la te  cu rre n t d ip  is  found near the in d ic a te d  
p re lim in a ry  s e t t in g ,  p ress the FWD button and tune fo r  a 
maximum in  in d ic a te d  RF output power. (T h is  may be n eces 
sa ry  i f  the c h a ra c te r  o f you r load d i f f e r s  s u b s t a n t ia l ly  
from 50 ohms r e s is t i v e  or i f  the O perating  frequency is  
f a r  removed from the "TEST FREQ ." shown in  the c h a r t . )
P re ss  GRID button and co n tin u e .

(9 ) W ith  e x c ite r  a d ju s ted  to p rov ide  1.5 (150 ma) a m p l if ie r  
GRID c u rre n t read in g  a t  the p la te  c u rre n t d ip , note the 
p la te  c u r re n t . I f  le s s  than 0.650 amperes (abou t 2/3 of 
f u l l  s c a le  on the p la te  c u rrB n t m e te r ) , in c re a s e  lo ad ing  
by s l ig h t  c lo ck w ise  r o ta t io n  o f the LOftD knob (tow ard  a 
h igher d ia l  read ing  on the knob s k i r t ) ,  then re- d ip  p la te  
c u rre n t  w ith  the  TUNE c ran k .

(10 ) Repeat step  (9 ) u n t i l  0.650 amperes p la te  c u rre n t  a t  the 
TUNE d ip  i s  a ch ie ved  w ith  150 ma GRID re a d in g . I f  a t  any 
tim e p la te  c u r re n t  a t  the dip (w ith  150 ma GRID) i s  more 
than 0.650 am peres, reduce lo ad ing  by s l ig h t  re d u c tio n  in  
the  LOftD knob read ing  and rep ea t as in  (9 ) u n t i l  the d es ired  
p la te  and g r id  cu rre n ts  occur to g e th e r .

(11 ) P re ss  HV button and con firm  th a t  v o lta g e  under 0.650 amperes 
p la te  c u rre n t load  is  ap p rox im ate ly  2000. NOTE i S in ce  th is  
tune-up procedure r e s u lt s  in  p la te  in p u t s u b s t a n t ia l ly  in  
excess of one k i lo w a t t ,  i t  cannot be le g a l ly  perform ed in to  
an antenna by am ateur s e r v ic e  s t a t io n s . S tay  le g a l and 
a v o id  unnecessary tune-up in te r fe r e n c e  by u s ing  a dummy 
load  fo r  i n i t i a l  tune-up. In ex p ensive  u n its  such as the 
H ea thk it "C antenna" are  e n t i r e ly  s u ita b le  fo r  such use.

(12 ) The ftLPHft 77 is  now p ro p B r ly  a d ju s te d  f o r  h ig h  power SSB,
CW, FSK , SSTV, and o ther s e r v ic e s .  See the  in s t ru c t io n s  
which fo l lo w  fo r  fu r th e r  d e t a i l s  on each in d iv id u a l  mode 
and on amateur s e r v ic e  o p e ra t io n . Turn o f f  e x c i t e r .

F in a l  O p e ra t io n a l Adjustm ents and M o n ito r in g :

a . HIGH POWER SSB —  ftLL SERVICES —  A fte r  com p leting  p re lim in a ry  
tune-up as above, p ress SSB bu tto n . W ith  e x c i t e r  in  SSB mode, 
using e it h e r  a two-tone t e s t  s ig n a l or norm al speech in to  the 
m icrophone, s lo w ly  in c re a se  e x c it e r  output w h ile  w atch ing  the 
ALPHA 77 p la te  c u rre n t m eter.

(1 ) Fo r le g a l am ateur o p e ra tio n  a t  1 KW d-c in p u t , a d ju s t  
e x c ita t io n  le v e l  so th a t  o c ca s io n a l h ig h est p la te  meter 
pe aks  reach  ap p rox im ate ly  0.200 to  0.250 am peres, 
t y p i c a l l y  co rrespond ing  to  peak envelope power (P E P ) 
in p u ts  in  excess of 2 KHI.

(2 ) Fo r SSB o p e ra tio n  a t  maximum ra te d  in p u t , a d ju s t  e x c ita t io n  
fo r  h ig h est p la te  c u r re n t  peaks o f ap p rox im ate ly  0 .4  amps, 
t y p i c a l l y  co rrespond ing  to  PEP in p u ts  exceed ing  3 KW.
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NOTEi GRID OVERCURRENT RELAY KICK-DUT DURING SSB OPERATION is  
a c le a r  and d e f in i t e  in d ic a t io n  of e x ce ss ive  d r iv e  power, a t 
le a s t  on peaks, fo r  the degree of a m p l if ie r  lo a d in g  em ployed.
This problem w i l l  not g e n e ra lly  occur when em ploying e x c it e r s  
or t r a n s c e iv e r s  in  the 100 w att c la s s ,  such as C o l l in s  S-L ine  
and Heath SB-L ine  u n it s .  Nor w i l l  i t  occur w ith  h igher-power 
d r iv e r s  em ploying o ro p e r lv-ad  justed  r f  envelope c l ip p in g .  The 
CX7/CX7-A, and o th e r e x c it e r s  or t r a n s c e iv e r s  em ploying a u x i l 
ia r y  r f  c l ip p e r s  such as the  Comdel and DX En g in ee r in g  u n it s ,  
should be se t fo r  moderate c l ip p in g  —  a t le a s t  B-12 db -- 
w h ile  the SSB r f  output le v e l  i s  ad ju s ted  as in  (2 ) above. 
T h e re a fte r  the output c o n tro l should neve r be se t above t h is  
p re- se t p o in t ,  a lth o u g h  i t  may be reduced , and the  c l ip p in g  
v a r ie d  up or down, a t  w i l l .  H eav ie r p la te  lo ad in g  in  step
(10 ) above w i l l  a ls o  perm it ope ra tio n  a t  g re a te r  e x c ita t io n  
and p la te  power in p u t le v e ls  than s p e c i f ie d ,  under c e r t a in  
c o n d it io n s .  Contact the  ETO fa c to ry  fo r  in fo rm a tio n  on spe
c i f i c  a p p l ic a t io n s .

b. Clll. FSK . SSTV. OR NBFIfl OPERATION —  AMATEUR SERVICE —  For 
maximum e f f ic i e n c y  a t  one k i lo w a t t  c a r r ie r  or "key down" in p u t , 
perform  i n i t i a l  tune-up in  s e c t io n  2 .c  above fo r  an a m p l i f ie r  
p la te  c u rre n t o f 0.400 to  0.450 amperes a t  the  d ip , m a in ta in in g  
in d ic a te d  g r id  c u r re n t  a t  100 to  150 ma as b e fo re . Operate a t  
t h is  le v e l  in  the CU mode) sw itch in g  to  S S B . i t  i s  p o ss ib le
to  run ap p rox im ate ly  2 k i lo w a t t s  PEP in p u t w ith o u t r e - a d ju s t 
ment or e x ce ss ive  d is t o r t io n  (co rresp o n d in g  p la te  c u r re n t  meter 
peaks should not exceed 0.200 am peres).

c .  CHI. FSK . SSTV. OR NBFIfl OPERATION — WAXIWUW RATED POKIER —  
m a in ta in  app rox im ate ly  0.650 to 0.700 ampere p la te  c u rre n t  and 
150 ma g r id  c u r re n t ,  using  CUI mode o n ly , fo r  con tinuous s e r v ic e .  
For in t e rm it te n t  s e r v ic e  (50^  duty c y c le ,  5 m inutes maximum on,
5 m inutes o f f )  the SSB mode may be used, lo a d in g  fo r  0,500 ampere 
p la te  c u rre n t and not more than 100 ma g r id  c u r re n t ,

d. A m  LINEAR ( DSB OR SSB . WITH CARRIER) OPERATION -- U lh ile the 
ALPHA 77 i s  capab le  o f p ro v id in g  as much as 15 d e c ib e ls  power 
ga in  (30 X) w ith  a 100$ am plitude modulated s ig n a l ,  proper 
tun ing  and d r iv e  ad justm en t is  r a th e r  more c r i t i c a l  than in  
o th e r typ es  o f o p e ra t io n . I f  such op e ra tio n  i s  con tem p la ted , 
co n ta c t the ETO fa c t o r y  fo r  s p e c i f i c  in s t r u c t io n s .

4. P r o te c t iv e  D ev ices and O perating  P r e c a u t io n s i

a . PR i mARY  FUSES —  The p rim ary a-c l in e  in p u t to the ALPHA 77 is  
p rov ided  w ith  15 ampere, 250 v o l t ,  standard-b low  fu s e s , e i t h e r  
L i t t l e f u s e  type 3AB or Buss type ABC. Do not under any c ircum 
s tan ces  re p la c e  these fu se s  w ith  sloui-bloui. a la ss-b o d v . or 
h ig h e r- c a p a c ity  tv p e s l

The fu se s  s p e c if ie d  w i l l  r e l i a b ly  handle any inpu t power le v e l  
w hich i s  not damaging to the  ALPHA 77. A blown fuse in d ic a te s
(1 ) e x c e ss iv e  and unsafe average power in p u t , (2 ) component 
f a i l u r e ,  or (3 )  a povuer su rge , such as due to  l ig h tn in g .
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b. PLATE OVERCURRENT BREAKER —  I f  a m p l if ie r  p la te  c u rre n t 
s u b s t a n t ia l ly  exceeds sa fe  o p e ra tin g  le v e ls  (a p p ro x im a te ly  
1 .0 ampere f o r  b r ie f  "k ey  dcuin" pe rio d s  o r 1 .3  amperes peak) 
the p la te  c u rre n t p ro te c t iv e  system m i l l  t r i p ,  as in d ic a te d  
by "k ic k in g - o u t " o f the p re v io u s ly- d ep re ssed  mode pushbutton .
The OFF pushbutton i s  i l lu m in a te d  red and power is  removed 
from a l l  c i r c u i t s  except the  co o lin g  b lou ier, which co n tin u es
to  o p e ra te . A f te r  rem oving e x c it a t io n  and c o r re c t in g  the cause 
of o ve r lo a d , th e  ALPHA 77 may be re tu rn ed  to  s e r v ic e  by s im p ly 
p re ss in g  the d e s ire d  mode button  and w a it in g  f o r  the tim e d e lay  
to  c lo s e .  (See  paragraph d. b e lo w .)

c .  GRID OVERCURRENT BREAKER —  As d esc rib ed  p re v io u s ly  (pages 7 
and 9) t h is  r e la y  t r ip s  when g r id  c u rre n t  exceeds about 350 
ma. S in ce  no u se fu l purpose is  eve r served  by o p e ra tin g  a t  
peak d-c g r id  c u rre n t in  excess of 200 ma (a s  would be in d i 
ca ted  on the g r id  c u r re n t  meter i f  i t  were p h y s ic a l ly  capab le  
of fo l lo w in g  in s tan tan eo u s  c u rre n t v a r ia t io n s  d u ring  vo ic e  
o p e ra t io n ) ,  t r ip p in g  of t h i s  h io h lv - r e l ia b le  g r id  r e la y  should
be taken as a s trong  In d ic a t io n  of im proper o p e ra tin g  c o n d it io n s !

T rip p in g  o f the g r id  o ve rcu r re n t r e la y  i s  in d ic a te d  by la tc h in g  
of the a m p l if ie r  in  the " r e c e iv e "  c o n d it io n  and, in  la t e  produc
t io n  a m p l i f ie r s ,  by e x tin g u is h in g  of the meter i l lu m in a t in g  lamps. 
The most p robab le  causes a re  s u b s t a n t ia l ly  e x c e ss iv e  d r iv e  power, 
to o - l ig h t  p la te  lo a d in g  (o r  b o th ), o r an in c o r r e c t  o r d e fe c t iv e  
lo a d . (See  d is c u ss io n  a t  top  o f page 9 . )  To r e s e t  the g r id  
r e la y ,  p ress OFF. w a it  2-3 seconds, then p ress d e s ire d  mode bu t
ton and w a it  f o r  the  tim e d e lay  to  c lo e e .

d. WAREI-UP TIME DELAY —  The rugged, h ig h -g a in , h ig h - l in e a r it y  
Eim ac BB77/3CX1500A7 a m p l if ie r  tube employed in  the ALPHA 77 
re q u ire s  ap p ro x im ate ly  90 seconds' f i la m e n t warm-up p r io r  to 
a p p l ic a t io n  of r - f  d r iv e .  U n t i l  the in t e r n a l  e le c t r o n ic  tim e 
d e lay  c i r c u i t  o p e ra te s , th e  ALPHA 7 7 's  T/R changeover r e la y s  
a re  lo cked  in  th e  " r e c e iv e "  c o n d it io n  (see  page 7, p a ra . 6 ) .
In  la t e  p rod uction  a m p l if ie r s  the m e te r- illu m in a t in g  lamps do 
not l ig h t  u n t i l  the  tim e d e lay  c lo s e s ,  thus p ro v id in g  a "re a d y "  
in d ic a t io n .

When a m p l i f ie r  power i s  o f f  fo r  any len g th  of t im e , the tim e 
de lay  begins to  r e s e t .  Upon re - a p p lic a t io n  of power the tim e 
re q u ire d  fo r  the  d e lay  r e la y  to  c lo s e  depends upon p reced ing  
le n g th  o f " o f f "  tim e, and w i l l  v a ry  from a few seconds to  the 
f u l l  nom inal 90 seconds.

e .  AfflPLIFIER-READY INDICATION —  During the warm-up tim e d e lay  
p e r io d  and whenever the g r id  o v e rcu r re n t r e la y  is  t r ip p e d , 
the ALPHA 77’ s in t e r n a l  vacuum T/R r e la y s  a re  locked  in  the  
" r e c e iv e "  p o s it io n  re g a rd le s s  of mode sw itch  or e x te rn a l r e la y  
c o n tro l l in e  c o n d it io n s . I f  e x c it a t io n  i s  a p p lie d ,  i t  w i l l  ba 
fed  d i r e c t ly  through to  the load  w ith o u t causing  g r id  or p la te  
c u rre n t to  f lo w  (see  im portan t no te  on page 7, p a ra . 6 ) .  In 
la t e  p rod uction  ALPHA 7 7 's  the m eter lamps a re  e x tin g u ish ed  
d u ring  warm-up d e lay  o r g r id - o v e rc u r re n t- t r ip p e d  c o n d it io n s , 
and l i g h t  up when normal o p e ra tin g  c o n d it io n s  e x is t .
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f .  DRIVE POKIER VERSUS LOADING ADJUSTMENT —  S a fe ,  lo w - d is to r t io n  
op e ra tio n  of any l in e a r  power a m p l if ie r  demands th a t  p la te  
lo a d in g  be s u f f i c i e n t l y  heavy fo r  th e  d r iv e  power le v e l  employed, 
and th a t  r e s u lta n t  o p e ra tin g  c o n d it io n s  not exceed maximum sa fe  
(o r  l in e a r )  c a p a b i l i t i e s  o f the  tube and equipm ent.

The ALPHA 77 in c o rp o ra te s  a la rg e  margin o f s a fe t y  in  a l l  
im portan t param eters when operated  a t  or near ra te d  c o n d it io n s .
I t  i s ,  i f  a n y th in g , le s s  c r i t i c a l  of ad justm en t than o ther 
a m p l if ie r s  of s im ila r  power l e v e l ,  w ith  one e x c e p tio n ! the 
ALPHA 7 7 's  g r id  o ve rcu rre n t r e la y  system w i l l  not perm it the 
a m p l if ie r  to  be g ro s s ly  o ve rd r ive n  in to  the  f la t- to p p in g  and 
severe  d is to r t io n  c o n d it io n s  p o ss ib le  w ith  a m p l if ie r s  not so 
equ ipped. I t  does not under any c ircu m stan ces  l im i t  the power 
c a p a b i l i t y  of the a m p l i f ie r ,  but s im ply re q u ire s  th a t  a d ju s t 
ments be rea so n ab ly  proper fo r  high power o p e ra t io n .

ETO fa c to ry  personne l w i l l  be happy to  p rov ide  a d v ic e  and 
in fo rm a tio n  r e l a t i v e  to  s p e c ia l  a p p l ic a t io n s ,  or to  p r a c t ic a l  
o p e ra t in g - co n d it io n s  problems not covered  in  t h is  manual.



SECTION 4

MAINTENANCE AND TROUBLESHOOTING

most ap p aren t problems w ith  the  ALPHA 77 r e s u lt  from users* f a i l u r e  
to  read  and tho roug h ly  d ig e s t  the co n ten ts  o f t h i s  m anual, ra th e r  
than from a c tu a l equipment prob lem s.

I t  i s  im portan t th a t  the in t e r io r  of the ALPHA 77, and p a r t i c u la r l y  
the high v o lta g e  d-c a reas  o f power supp ly  and r - f  compartm ent, be 
be c leaned  fr e q u e n t ly  enough (w ith  a s o f t  brush and vacuum c le a n e r )  
to  p reven t v i s i b le  accum u lation  of dust and d i r t .  I f  e x c e ss iv e  d i r t  
i s  a prob lem , c o n ta c t th e  f a c to r y  f o r  a i r  f i l t e r  recom m endations.

The fo l lo w in g  ch a rt  suggests the most probab le causes fo r  s e v e ra l 
common symptoms o f apparen t o p e ra t io n a l tro u b le  i

sym ptom PROBABLE CAUSE( S )

1. A m p lif ie r  co m p le te ly  in o p e ra t iv e !  
no pushbutton i l lu m in a t io n  or high 
v o lta g e  in d ic a t io n )  m eters dark .

a ) Blown p rim ary  fu se  F I  or F2.

b) Im proper p rim ary a-c supp ly 
connections a t  power p lug .

c ) In t e r n a l  p lugs P2, P3 , or 
P4 not p ro p e r ly  mated.

2. A l l  fo u r righ t-hand  push b u ttons 
" o u t , "  OFF button i l lu m in a te d  re d .

a ) D esired  button not pressed 
f i r m ly  by o p e ra to r .

b) P la t e  o v e rcu r re n t r e la y  a c 
tu a te d .

3 . BK-IN . CH). o r  SSB button deoressed 
and i l lu m in a te d ,  but OFF button a ls o  
i l lu m in a te d )  no h igh v o lta g e .

a )  Top cover a-c pouier in te r lo c k  
sw itch  no t c lo se d ) l i d  lo o s e .

4. Depressed pushbutton il lu m in a te d  
on mode s w itc h  but no h igh v o lta g e , 
m eters and meter b u ttons d ark .

a )  One p rim ary fuse  blown o r one 
s id e  of a-c l in e  open.

b) In c o r r e c t  a-c plug w ir in g .

5. No g r id  or p la te  c u rre n t w ith  
norm al d r iv e  from e x c it e r :  a m p l if ie r  
l ig h t s  up n o rm a lly  and HV norm al.

a ) No e x te rn a l co n ta c t c lo su re
on RLy l in e  in  CW_ or SSB mode.

b) Time d e lay  r e la y  not c lo s e d .

c ) G rid  o ve rcu r re n t r e la y  a c tu a te

d) In p u t r e la y  K4 damaged.
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6 .  Lorn p la te  c u r re n t , lorn o r no g r id  
c u rre n t«  ex ce ss ive  d r iv e  pouter 
r e q u ire d . CAUTION! Damaae to  PA-77 
m i l l  r e s u lt  from attenuated o o e ra t io n !

a ) D e fe c t iv e  b ias  sw itch  t r a n s 
is t o r s  Q4 and Q5, or a s s o c i 
a ted  components, e s p e c ia l ly  
d iodes D17 or D18.

b) A m p lif ie r  on wrong band.

c )  Inpu t tuned c i r c u i t  m is-tuned.

7 . P la t e  c u rre n t o f 20 to 150 made 
flo w s  w ith  e x c it e r  tu rned  o f f .

a ) B ia s  sw itc h  t r a n s is t o r  Q4 or 
Q5 d e f e c t iv e .

b) Leakage ( p a r t i a l  sh o r t )  on 
cathode l in e  or p a r t i a l  tube 
grid-ca thod e  s h o r t .

8 . P la t e  c u rre n t  meter d e f le c ts  back
wards; HV meter in d ic a te s  low er than 
norm al no-load vo lta g e  w ith o u t d r iv e .

a ) G r id - f ila m e n t sh o rt in  tu b e .

b) Sho rt on cathode l in e  to  gnd.

9. G rid  or p la te  o v e rcu r re n t r e la y  
a c tu a te s  on v o ic e  peaks.

a ) E x ce ss ive  d r iv e  power.

b) Inadequate lo a d in g  o r p la te  
de-tuned from resonance .

c ) D e fe c t iv e  antenna or f e e d l in e ,  
p o s s ib ly  a rc in g  on peaks.

10. B low er in t e r m it t e n t ly  sw itch es  
to  high speed during  o p e ra t io n .

a ) Abnorm ally low speed b lower 
o p e ra t io n . Reduce va lu e  of 
R5B —  co n ta c t f a c t o r y .

b) A m p lif ie r  not tuned p ro p e r ly .

c ) A ir  leak  due to  im p roperly  
secured  bottom co ve r .

11. Ev idence  of ex ce ss ive  tube h e a t
ing or blower s ta y s  on h igh  speed.

a ) B lockage o f norm al a i r f lo w .

b) E x ce s s iv e  p la te  d is s ip a t io n  
due to  m is-tun ing  or o ve rd r iv e

c ) E x ce s s iv e  r e c ir c u la t io n  of hot 
exhaust a i r  back to  a i r  in tak e
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SECTION 5

THEORY OF OPE RATI ON

1. BB77/3CX1500A7 RF AM PLIF IER  C IRC U IT ! R e fe r r in g  to  the ALPHA 77 
schem atic  d iagram , the r- f  s e c t io n  o f the equipment is  to  the 
l e f t ,  w ith  the BB77 potuer a m p l if ie r  i t s e l f  a t  the top  and the 
a u x i l i a r y  c i r c u i t r y  (most o f which i s  p h y s ic a l ly  lo c a te d  on the 
T/R p r in te d  c i r c u i t  board) below .

W ith  t r a n s m it/ re c e iv e  (T /R ) changeover r e la y s  K4 and K5 in  the 
r e c e iv e  c o n d it io n  shown, r - f  from the e x c it e r  ( o r  t r a n s c e iv e r )  
a r r iv in g  a t  RF IN ja c k  J6  passes v ia  the no rm a lly  c lo sed  c o n ta c ts  
of K5 to the r f  w attm eter c o u p le r  assem bly ( t o r o id  L13 and a s s o c i 
a ted  components) d i r e c t ly  to  the RF OUT connecto r J B .  S im i l a r l y ,  
r e c e iv e d  s ig n a ls  a r r iv in g  a t  JB  from the antenna feed  d i r e c t ly  
through the a m p l if ie r  to  J6 ,  p e rm itt in g  c o n ve n tio n a l con nec tion s  
f o r  a l l  p opu la r t r a n s c e iv e r s  and t r a n s m it te r - r e c e iv e r  com b inations.

When the T/R r e la y s  K4 and K5 a re  sw itched  to  the tra n sm it co n d i
t io n ,  K5a d isco n n ec ts  JB  and the r f  w attm eter from J6 and connects 
them to  the a m p l if ie r  o u tp u t. K4a connects the in p u t s ig n a l from 
J6  v ia  b lo ck ing  c a p a c ito r  CB to  the cathode o f the  BB77 tube , w h ich  
o p e ra tes  as a grounded-grid  a m p l i f ie r .  Ulhen s l id e  s w itc h  S1 i s  
moved toward the tu b e , a pre-tuned resonan t tank c i r c u i t  w ith  "Q " 
of ap p rox im ate ly  two (tapped  c o i l  L1 and padder c a p a c ito rs  C1 th ru  
C6) i s  sw itched  in  to  maximize a m p l i f ie r  l i n e a r i t y  and e f f i c i e n c y .  
The in p u t tank c i r c u i t  i s  fa c to r y  pre-tuned fo r  th e  ce n te r  o f each 
am ateur band) fo r  o p e ra tio n  a t  s u b s t a n t ia l ly  d i f f e r e n t  fre q u e n c ie s  
the a p p ro p r ia te  padder (C1 th ru  C6) may be re - a d ju s te d  fo r  minimum 
in p u t SUIR, or the  in p u t tank may be d isco n n ec ted , w ith  o n ly  modest 
re d u c tio n  in  l i n e a r i t y  and e f f i c i e n c y ,  by p o s it io n in g  the s l id e r  
of S1 away from th e  tu b e .

A p i-L  p la te  tank c i r c u i t  p ro v id e s  e x c e l le n t  su p p ress ion  of her- 
monics in  th e  a m p l i f ie r  o u tp u t, as w e l l  es r e l a t i v e l y  co n stan t 
o p e ra tin g  ” Q" (n o m in a lly  15) and impedance m atching c a p a b i l i t y  
a c ro ss  the  e n t i r e  freq u en cy  ren g e . Use o f vacuum tun ing  c a p a c ito r  
C17 ,w ith  i t s  v e ry  low minimum c a p a c ita n c e , sm a ll s iz e ,  and high 
v o lta g e  r a t in g ,  enhances e f f i c i e n c y  on the  h ig h es t freq u en cy  bands 
by m a in ta in in g  normal "Q " th e re )  th e  vacuum c a p a c ito r  s ls o  p ro v id es  
e n o n - c r i t ic a l  tun ing  c h a r a c t e r is t i c ,  p re c is e  r e - s e t t a b i l i t y , and 
a high degree of freedom from f le s h - o v e r .  A heavy, s i lv e r - p la t e d  
copper c o i l  i s  used a t  L4 fo r  e f f i c i e n c y .  In  the in t e r e s t  of 
p h y s ic a l compactness w ith o u t e x c e ss iv e  in t e r - c o i l  s t r a y  co u p lin g , 
husky to r o id a l  in d u c to rs  are  used a t  L5 ( in  the  3-5 KlHz band, 
where core lo s s e s  are in s ig n i f i c a n t )  and a t  L6 , the L-network 
in d u c to r  (where r - f  c u r re n t ,  and hence co re  lo s s e s ,  s re  low because 
of the ve ry  low o p e ra tin g  "Q " of the L- n e tw o rk ).

Because C19 i s  sw itched  in  on ly  on 8-12 IHHz and low er frequency 
bands, lo ad in g  ad justm ent is  r e l a t i v e l y  un iform  and n o n - c r i t ic a l  
on a l l  bands; C1B p ro v id e s  needed a d d it io n a l  c a p e c ita n c e  fo r  the 
3-5 IdHz rang e .

LB feed s d-c p la te  v o lta g e  to  the BB77 and L9 , in  com bination  w ith  
C13 and C44, p ro v id es  a d d it io n a l  r - f  d e co u p lin g . R4B p ro v id es
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f a u l t  cu rrg n t l im it in g  to  p ro tg c t c i r c u i t  components in  ths svsn t 
of momentary h igh  v o lta g e  f la s h o v s r .

The r - f  w attm eter c i r c u i t  i s  c o n v e n t io n a l,  w ith  C45 p ro v id in g  the 
r e f le c t e d  power n u l l  ad justm ent and r e s is t o r s  R52 and R51 s e le c te d  
to  y i e ld  f u l l- s c a le  poster of 500 w a tts  r e f le c t e d  and 5000 w a tts  
fo rw a rd .

2. ELECTRONIC B IAS SWITCHi P o s i t iv e  b ia s  i s  a p p lie d  to  the cathode 
of the 8877 tub* to  cu t o f f  p la te  c u rre n t co m p le te ly  when no r- f  
e x c it a t io n  i s  p rg sen t (th u s  g lim in a t in g  heat g eng ra tion  and power 
waste due to  id l in g  p la te  c u r re n t ,  a s  w e l l  as p re ve n tin g  tube 
id l in g  n o ise  from in t e r fg r in g  w ith  p roper o p e ra tio n  o f the  e le c 
t r o n ic  T/R s w itc h , ae d esc r ib ed  l a t e r ) .  Choke L2 p ro v id es  r- f  
is o la t io n  fo r  thg b ia s  supp ly and fe ed s  ap p rox im ate ly  +55 v o l t s  
d-c, from thg power supp ly  v ia  R13, to  the 8877 cathodg . W ith
no r - f  g x c it a t io n  t r a n s is t o r  a w itch  Q4-Q5 rem ains " o f f , "  and the 
f u l l  55 v o l t s  i s  ap p lig d  to  the  8877, co m p le te ly  c u t t in g  o f f  p la te  
c u r rg n t .

In  o rd er to  g s ta b l is h  proper o p g ra tin g  b ia s ,  r - f  e x c it a t io n  s ig n a l 
from thg output o f K4a i s  sampled v ia  C52/R34, r e c t i f i e d  by D17/D18, 
and the  r e s u lt a n t  d-c uegd to  sw itc h  Q4-Q5 "o n . "  As l i t t l e  as 
100-200 m i l l iw a t t s  o f d r iv e  power i s  e u f f ic ig n t  to  f u l l y  sw itch  
on Q5, which is  a typ e  e p e c i f i c a l l y  e e le c te d  becausg o f i t s  vg ry  
low  c o llg c to r- to - e m it tg r  g a tu ra t io n  v o lta g e  —  about 0 .5  v o l t  m axi
mum. C16 is  la rg g  enough to  ho ld  the b ia s  sw itch  "o n " w h ile  d r iv e  
is  a p p lig d , gvgn though thg r - f  envelope v a r ig s  a t  an aud io  r a t e .

The ca th o d g - to -g r id  (g r id  c u r re n t )  c i r c u i t  i s  completgd to  ground 
( g r id )  v ia  R20, a c ro ss  which i s  developed a d-c v o lta g e  p ro p o rt io n a l 
to  g r id  c u r rg n t  but lg e s  than 0 .5  v o l t s  undgr a l l  norm al op g ra tin g  
c o n d it io n s .  Thus, when d r iv e  i s  p rg sen t and Q4-Q5 sw itch ed  "o n ,"  
the op erg ting  b ia s  c o n s is te  of the re g u la t in g  drop a c ro ss  zener 
diode D13 (8  to  12 v o l t s ,  dgpending on the p rod uction  s g r ie s )  p lu s  
le s s  than one v o l t  drop a c ro es  Q5 and R20.

Thg d-c vo lta g g  drop ac ro ss  R20 se rve s  two purposeei (1 )  i t  i s  
fgd to  m u ltim etg r H2 v ia  R22 to  p rov ide  a m eter in d ic a t io n  o f d-c 
g r id  c u r rg n t , and (2 )  i t  d r iv e s  the  g r id  o ve rcu r re n t r e la y  d r iv e r ,
Q2.

3 . GRID OVERCURRENT RELAYi At low v s lu e s  of g r id  c u rre n t Q2 rem aine 
cu t o f f .  When thg drop a c ro es  R20 due to  g r id  c u rre n t  flo w  is  
such as to  p rov idg  a g r id  m eter in d ic a t io n  o f ap p ro x im ate ly  350 to  
400 ma, however, Q2 i s  d r iv e n  e u f f i c i e n t l y  in to  conduction  to  c lo se  
r e la y  K8 which i s  im m gdiate ly la tc h e d  ehut by i t e  own n o rm a lly  open 
c o n ta c ts  v i a  R55. C30 p ro v id e s  s u f f i c i e n t  tim e co n e tan t to  p reven t 
r e la y  a c tu a t io n  by o c c a e io n a l,  is o la te d  h ig h - cu rrg n t s p ik e s , and to  
p reven t r e la y  " c h a t tg r in g "  upon a c tu a t io n .  Q2-K8 opera te  from the 
+18 v o l t  d-c buss re g u la tg d  by zener D9| oncg K8 is  a c tu a te d  and 
la tc h e d  i t  «ay be rgggt by sw itc h in g  a-c power o f f  long enough fo r  
th e  +18 v o l t  busg to  f a l l  bglow K B 's  h o ld - in  v o lta g e  -- about 5 vd c .

A c tu a tio n  of K8 opene the c o i l  re tu rn  o f tim e dg lay  r e la y  K9, thus 
lo c k in g  the  T/R r e la y s  in  the " r g c e iv e "  c o n d it io n  u n t i l  K8 i s  r e s e t .



-16-

4 . WARW-UP TIHIE DELflYi Upon a p p lic a t io n  of pr imary power to  the 
ALPHA 77, vo lta g e  on the +18 v o l t  buss reg u la te d  by D9 r is e s  from 
zsro  to  +18 v o l t s  in  le s s  than ons second, and tim in g  c a p a c ito r  
C24 begins charg ing  through R57. ItiOSFET Q9 opera tes  as a source 
fo l lo w e r  w ith  the  c o i l  o f K9 as i t s  lo ad ) when the v o lta g e  a c ro ss  
C24 reaches app rox im ate ly  +9 v o l t s ,  the v o lta g e  ac ro s s  re la y  c o i l  
K9 is  s u f f i c i e n t  to  c lo se  i t s  c o n ta c ts  K9a, uihich la tc h  the re la y  
c lo sed  v ia  D15 and R56. When K9a c lo s e s , vo lta g e  from the +55 v o l t  
d-c buss i s  fed  to  the T/R r e la y  c i r c u i t  v ia  R12-C27, as w e ll  as 
( in  la te  p rod uction  u n it s )  to  the meter lamps 19 th ru  112.

5. ALC R EC T IF IER i R-f d r iv e  vo lta g e  i s  sampled v ia  c a p a c i t iv e  d iv id e r  
C56-C57 and a p p lie d  to  r e c t i f i e r  D19, which is  back -b iased  by 
d-c vo lta g e  from ALC th resho ld-ad  ju s t  p o ten tiom eter R26. When 
sampled r- f  v o lta g e  peaks exceed the diode b ia s  le v e l ,  the s ig n a l 
is  r e c t i f i e d  and the n eg a tive-g o ing  ALC c o n tro l vo lta g e  uihich 
r e s u lt s  is  fed  to  ALC jack  J1 2 . R35-C58 decouple the b ia s  source 
from the r - f  d e te c to r , u ih ile  R54-C59 f i l t e r  c a rr ie r- fre q u e n c y  
components from the ALC c o n tro l s ig n a l .

6 . T/R RELAY SEQUENCING» Components D32 through D35, C26, C27, and 
R12 se rve  to in eu re  th a t  output vacuum T/R r e la y  K5 c lo s e s  before 
inpu t r e la y  K4, thus p ro te c t in g  p la te  c i r c u i t  r - f  components of 
the a m p l i f ie r ,  in c lu d in g  K 5 's  c o n ta c ts , from “ hot s w itc h in g "  and 
momentary unloaded o p e ra t io n . Such a s i tu a t io n  may occur when 
e x c i t e r  re la y  sequencing is  poor, p e rm itt in g  r- f  e x c ita t io n  to
be d e liv e re d  to  the a m p l i f ie r  s im u ltaneo u s ly  w ith  c lo s u re  of the 
re la y  c o n tro l l i n e .

When +55 vdc is  i n i t i a l l y  a p p lie d  to the T/R r e la y  system , e it h e r  
by c lo s u re  o f the e x te rn a l r e la y  c o n tro l l in e  through J7 ,  pushing 
o f the 8K-IN b u tton , o r "k ic k in g - in "  o f time d e lay  r e la y  K9,
C27 begins charg ing  through D35 and K5, m om entarily  ap p ly in g  
n e a r ly  the f u l l  55 v o l t s  to  K 5 's  c o i l .  S im u ltaneo u s ly  C26 begins 
charg ing  through D32 and R12, g en e ra ting  a vo lta g e  drop ac ro ss  
R12 which b r ie f l y  d e lays  c lo s in g  of K4. As a r e s u l t ,  a lthough  
K4 is  sm a lle r and in h e re n t ly  f a s t e r  than K5, these in t e n t io n a l 
R-C tim ing  c i r c u i t s  in su re  th a t  K4 w i l l  c lo s e  s e v e ra l m illis e c o n d s  
a f t e r  K5,

7 . ELECTRONIC T/R SMITCH i In  com bination w ith  the  e le c t r o n ic  b ias  
s w itc h , t h is  fe a tu re  pe rm its  the ALPHA 7 7 's  T/R r e la y s  to  be 
locked  in  the " t ra n s m it "  p o s it io n  fo r  f u l l  b reak- in  CW, p ro v id in g  
re c e iv e r  in p u t s ig n a l a t  J5  during  key-up in t e r v a ls .  W ith the 
8877 tube cut o f f  during  p eriods of no e x c ita t io n  (key  up) and
K5 c lo s e d , re c e iv e d  e ig n a ls  from the antenna pass "backw ards" 
through the a m p l if ie r  p i-L  ou tpu t c i r c u i t t  in  the p rocess the 
network p ro v id es  s e l e c t i v i t y  and a step-up of impedance and v o lta g e .

Because of the ex trem ely  h igh inpu t impedance of t r a n s is t o r  Q1 , 
a s e l f- p r o te c te d , in s u la te d  gate IflOSFET, a ve ry  sm all coup ling  
cap ac itan ce  C38 ( le s s  than 1 p f )  i s  s u f f i c i e n t  to coup le the s ig n a l 
to  Q1's in p u t g a te . Q1 opera tes as a high-gm source fo l lo w e r  to  
p rov id e  near u n ity  vo lta g e  g a in , low n o is e , and a low impedance 
ou tput ( J 5 )  to the r e c e iv e r .  T o ta l in p u t c ap ac itan ce  of Q1 is  on 
the o rder o f 10 p f ,  and i s  reeonated  out on each am ateur band by 
the  appr o p r ia te  com bination o f L1D, L11, L12, L14, and L15.
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R e s is to r s  R11 , R47, R4, and R7 —  as u ia ll as the "Q 's "  of the 
re so n a tin g  in d u c to rs  p re v io u s ly  mentioned —  are  s e le c te d  to 
p ro v id e  r e l a t i v e l y  un iform  o v e r a l l  ga in  (ap p ro x im a te ly  0 db to 
+10 db) a c ro s s  the freq u en cy  bands cove red , as u ie ll as p o s it iv e  
s t a b i l i t y  under a l l  c o n d it io n s  o f a m p l if ie r  and re c e iv e r- in p u t  
tu n in g .

Under tra n s m it t in g  c o n d it io n s , back-to-back l im it e r  d iodea D20 
and D21 , combined u iith  the ve ry  h igh  s e r ie s  impedence o f C38, 
ho ld  the in p u t vo lta g e  to  Q1 to  app rox im ate ly  0 .7  v o l t a  peak, 
thus p ro te c t in g  both Q1 and the r e c e iv e r  inpu t from damage due 
to  e x c e ss iv e  inpu t v o l ta g e .  D iodes D30 and D31 se rve  to  p ro te c t  
Q1 from damage r e s u lt in g  from p o te n t ia l  d if f e r e n c e s  between the 
c h a s s is  of the a m p l if ie r  and the r e c e iv e r ,  p a r t i c u la r l y  a t  the 
moment the r e c e iv e r  antenna ca b le  i s  plugged in to  J5 .

8. BLOWER 1 Whenever the a m p l if ie r  i s  in  any co n d it io n  o th e r  than 
o r r . 120 va c  ie  a p p lie d  to the blouier B1 v ia  R58 (shun ted  by 
norm ally-open the rm ostat S 7 ).  R58 i s  fa c to r y  a d ju s te d  so th a t 
the blouier n o rm a lly  o p e ra tes  a t  much le s s  than f u l l  speed, 
d e l iv e r in g  s u f f i c i e n t  c o o lin g  a i r  fo r  a l l  normal am ateur and 
com m ercial a p p lic a t io n s  under most c o n d it io n s . The low speed 
and ex trem ely  high q u a l i t y  of the b lower combine to  y ie ld  a v e ry  
low  o p e ra tin g  n o ise  l e v e l ,  fu r th e r  enhanced by the d u c tin g  of 
exhauet a i r  out the r e a r  o f the ALPHA 77.

Under c o n d it io n s  o f eu s ta in ed  e x cess ive  p la te  d is s ip a t io n  r e 
s u l t in g  in  higher-than-norm a 1 exhaust a i r  tem p era tu re , th e rm osta t 
S7 -- lo c a te d  on the exhaust a i r  duct —  c lo s e s ,  sw itch in g  the 
blower to  f u l l  speed u n t i l  a i r  tem perature re tu rn s  to  norm al.
Any c y c l in g  to f u l l  apeed of the b lower under norm al o p e ra tin g  
c o n d it io n s  i s  an in d ic a t io n  of e i t h e r  a ir - f lo w  blockage or in ad e 
quate id l in g  b lower speed , and should  be c o rre c te d  p rom ptly .
(R58 is  mounted v e r t i c a l l y ,  underneath  the warm a i r  exhauet d u c t.
To in c re a se  blower id l in g  speed , loosen  the s l id e r- c la m p in g  screw 
and move the s l i d e r  s l ig h t l y  downward, then r e t ig h t e n .  CAUTION! 
A lways remove the  a-o power plug befo re  working in s id e  the ALPHA 7 7 !)

9 . POWER CONTROL 1 P re s s in g  mode buttons BK-IN . CW. or SSB a p p lie s  
o p e ra tin g  v o lta g e  to main a-c power r e la y  K1 v ia  R3, S9 (th e  top 
cover must be c lo sed  and the in te r lo c k  a c tu a te d ) ,  and S5f-D25, 
S5d-D24, or S5b-D23, r e s p e c t iv e ly .  Tha s e r ie s  d iodes D23-D25, 
along w ith  R3 and diode D16 ac ro se  the inductance  of r e la y  c o i l  
K1 , se rve  to  c o n ve rt the a p p lie d  a-c v o lta g e  to  app rox im ate ly
28 vdc fo r  hum-free o p e ra tio n  of th e  r e la y .  Upon c lo eu re  o f K1 , 
p rim ary vo lta g e  i s  a p p lie d  to  the p rim ary w ind ings of power t r a n s 
form er T1 through s te p - s ta r t  r e s is t o r s  R1 and R2. These r e s is t o r s  
l im i t  i n i t i a l  in ru sh  cu rre n t to  12 amperes maximum, re g a rd le s s  of 
o th e r c ircum stances in  t he power su p p ly . Under norm al c o n d it io n s  
the cu rre n t drawn by T1 w i l l  drop v e ry  r a p id ly  as h igh  vo lta g e  
f i l t e r  c a p a c ito r  C36 charges toward f u l l  v o lta g e i s im u lta n e o u s ly , 
the drop a c ro s s  R1 and R2 decreases and a l l  tran s fo rm er v o lta g e s  
approach norm al. As the +28 vdc buss approaches normal v o lta g e ,  
r e la y  K2 c lo s e s ,  sh o rt in g  out R1 and R2| the e n t i r e  s t a r t in g  se 
quence re q u ire s  o n ly  a f r a c t io n  o f a second.
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10. LOW VOLTAGE D-C SU P P L IE S ) Diodes D1 and D4, r e s p e c t iv e ly , h a l f 
wave r e c t i f y  a-c outputs from the tran sfo rm er of 44 v o l t s  rms 
and 22 v o l t s  rms, which a re  f i l t e r e d  by c a p a c ito rs  C39 and C37.
The d-c output from D1-C39 is  app rox im ate ly  +55 v o l t s ,  and is  
u t i l i z e d  fo r  b ia s  and c o n tro l fu n c t io n s  in  the r - f  s e c t io n , as 
p re v io u s ly  d escrib ed  in  d e t a i l .  The D4-C37 output of about +2B 
v o l t s  i s  used to power c o n tro l r e la y s  and lamps in  the power 
supp ly and c o n tro l s e c t io n s .

11. HIGH VOLTAGE SUPPLYi High v o lta g e  a-c from T1 is  r e c t i f i e d  by 
a f u l l  uiave b ridge c i r c u i t ,  D5 through DB, and f i l t e r e d  by a 
la rg e - c a p a c ita n c e , o i l - f i l l e d  c a p a c ito r ,  C36. B le ed e r R5-R6 
se rve s  p r im a r i ly  the s a fe t y  fu n c t io n  of d isch a rg in g  the f i l t e r  
c a p a c ito r  when power is  removed) should the  o p e ra to r open the 
top  cover of the a m p l if ie r  befo re  C36 i s  f u l l y  d ischarged  through 
the b le e d e r, crowbar sw itch  S6 sh o rts  C36 d i r e c t ly  to  p reven t 
p o ss ib le  p e rso n a l in ju r y .

In  the BK-IN and CUI modes r e la y  K3 rem ains de-energ ized  so th a t 
i t s  h ig h -vo ltag e  co n ta c ts  (K3a) connect the lo w e r-vo ltag e  t r a n s 
fo rm er ta p , app rox im ate ly  1700-1800 v o l t s  a-c rms, to  the HV 
r e c t i f i e r ,  y ie ld in g  app rox im ate ly  2400 v o l t s  d-c o u tpu t, no lo a d . 
When the SSB button i s  p ressed , sw itc h  s e c t io n  S5a com pletes the 
c o i l  c i r c u i t  of K3, sw itch in g  the r e c t i f i e r  to  the h ig h e r- vo ltag e  
tran sfo rm er ta p . In  SS B . w ith  approx im ate ly  2600-28D0 v o l t s  a-c 
a p p lie d , r e c t i f i e r  output a t  no load  is  about 3B00-4000 v o l t s  d-c.

12. HIGH VOLTAGE OVERCURRENT BREAKERi The n e g a t iv e  s id e  of the HV 
supp ly passee v ia  cu rren t- sen s in g  r e la y  K6, p la te  c u rre n t meter 
IM , and choke L2 , d i r e c t l y  to  the cathode o f the BB77 tube .
Shunt r e s is t o r  R42 is  s e le c te d  so th a t  K6 c lo s e s  a t  app rox im ate ly  
1 .3  amperes o f p la te  c u r re n t .  When th is  o ccu rs , re la y  co n ta c te  
K6a ap p ly  120 v o l t s  a-c to so len o id  K7, which re le a s e s  the la t c h 
ing mechanism o f mode sw itc h  S5, removing power from the am p li
f i e r .  S in ce  the OFF s e c t io n  of S5 a ls o  rem ains "o u t , "  th e  blower 
(c o n t r o l le d  by the "o u t "  co n tac t o f S5h) co n tin u es  to  o p e ra te . 
A lso , when S5h i s  "o u t "  but power r e la y  K1 rem ains open as a f t e r  
a p la te  o ve rcu rre n t t r ip - o u t ,  lamp 14 il lu m in a te s  the OFF button 
red, as a w arn ing .

13. HI ULTI HIE TER i m u ltim e te r M2 is  sm itched by S4 to in d ic a te  hiph 
v o lta g e  ( HV 1. g r id  c u rre n t  ( GRID) . and r - f  power, fo rw ard  ( FWD) 
or r e f le c te d  (R EFL .). G enera tion  o f the l a t t e r  th ree  fu n c t io n s  
has been p re v io u s ly  d e sc r ib e d . HV m etering  i s  f o r th r ig h t ,  
em ploying a 5 megohm meter m u lt ip l ie r ,  of 1% accu racy , d i r e c t ly  
from the +HV power supply p o in t . R e s is to r  R9, connected between 
m u lt ip l ie r  RB and ground, sim ply se rve s  to  com plete the  c i r c u i t  
and p reven t f u l l  h igh v o lta g e  from appearing  a t  the m eter sw itch  
when m etering  o th e r than HV.

14. MISCELLANEOUS» Diode D2 se rves  as a re tu rn  path  f o r  p o s s ib le  HV 
f a u l t s  to ground, in s u r in g  a c t iv a t io n  o f K6-K7 and p ro te c t in g  
M1 and the b ia s  su p p ly . L17-C47-C4B p ro v id es  thorough r - f  and 
1-f decoup ling  o f the -HV l in e  in  the  in t e r e s t  o f s t a b i l i t y .
Lamps 19 through 112. i l lu m in a te  M1 and ID2 whenever K9 i s  c lo sed  
(t im e  d e lay  completed and g r id  o ve rcu rre n t r e la y  not t r ip p e d ) .  
Pushbutton lampe a re  c o n t ro l le d  by th e i r  re s p e c t iv e  sw itch es  and 
powered by the  +2Bv buss (m e te r) and 120 vac  (m ode).
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SECTION 6

ILLUSTRATIONS
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F ig u r»  6-2i BOTTOM VIEW
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F ig u re  6-31 

REMOVAL OF POUER SUPPLY

Figure  6 -4 i
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