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T'hs f lmc t ion  o f  t he  equipment dlescribed i n  t h i a  r e p o r t  i s  t o  emit r ad io  
W H * ~ B  of  f i v e  f r equenc ie s  i n  t h e  2-9 Me rangso  day and nighti cont inuous ly  
sver 8 period o f  y e a r s ,  
&?d a m  rssahvad at S t e r l i n g ,  V i rg in i a ,  where t h e  field i n t e n s i t i e s  a r e  
rsccrded cont inuoae ly ,  
~enalysis o f  t h e  absanptfon o f  r ad io  waves r e f l ee t ed  from the  ionosphere at 
vort iea l  inc idence  may be made, Because t h e  rzbaoqt ion  i s  h ighe r  at the  
h w e r  f r equenc ie s ,  two tjypsr o f  t r a n s m f t l e r e  are employed, Transmi t te r ,  
typei .Ao uplad i n  t h e  4-9 Me range,  ope ra t e s  a t  a power output  o f  approxi- 
marksly 200 wat t s ;  while  t s ansml%te r ,  type B, used i n  t h e  2-3 Me rangeD 
supplies 400 w a t t s  o f  output power. 
eaaigned t o  $he Nat iona l  Bureau o f  Standards f o r  all t ranemissiona i n  
connee t ior  with t h i s  project, 
i t  is daeirable t o  have regular i n t t r ~ a l s  of a few minutee duration 
dtLi?%ng which pa6 e P a l l 8 m i 6 8 i O A  glSCS0, I t  it3 aP8o necessary  t o  
i d e n t i f y  t he  c a r r i e r s  at r e g u l a r  i n t e r v a l e ,  Control  equlprnent there-  
f o r e 3  ha8 been designed f o  operate the  station on B regular schedulo, 

These waves a r e  emi t t ed  at Btltsvilla, Maryland, 

Theee measurements provide  data from which an 

The call l e t t e r s  WWP have been 

For the purpoees o f  analysis of the  data 

(over) 
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A t  sll tlmea o f  the day arid n i g h t  s t a t i o n  wtlx  broadcarste a cont inuous 
carries, whish 1 s  i n t e r r u p t e d  at regular i n t e r v a l s  as fol lowat  

Beginnice 0x1 t h e  hour E U A ~  e v e r y  f i v e  minutes t h e r e a f t e r  
there  Icc a keying interval o f  twenty second8 d.urfng which 
t h e  station ea11 l e t t e r 8  are tranemftted % n  I n t e r n a t i o n a l  
Morse Code, 

Beginning oa t h e  hour ewd every. twenty minutes the re -  
a f t e r  the  c a r r i e r  i s  o f f  the a i r  f o r  f i v e  minutes ,  wi th  the  
exception of the  keying interval Ind ica t ed  ~ I ~ O V G .  

Three type A t r a n s m i t t e r a  o p e r a t e  eont inuouely i n  t h e  4, 6,  and 7 
magacycla bands,  while  a f o u r t h  % a  used cse a standby t r a n s m i t t e r ,  With 
tne  exception o f  t h e  plug-in type  c o i l s  and c r y s t a l s ,  t h e  four trans- 
m i t t e r e  are identical i n  every reayee t  (Big, I), &eh t r a n s m i t t e r  con- 
t a i n s  Pour i n t e g r a l  units and eonneet iona between u n i t e  are of  t h e  p l q -  
tMd-JaGk type  86 t h a t  any u n i t  m a y  be removed or weglaeed i n  a s h o r t  
t i n e  (Fig. 2 > ,  The c i r c u i t s  employed are convent ional  ( r i g .  3). The 
o sc i l l a t o r - a m p l i f  i er u n i t  c o n s i s t  E) o f  B 6L6 c rye  t a l - c o n t r o l l e d  o s c i l l a t o r  
and a e i n g l e  813 c l a s s  6 power amplifier (Bigs, 4 and 5). The low- 
voltage power supply is the source o f  a l l  t h e  o s c i l l a t o r - e t a g e  supply 
xolt.ages and. provides  t h e  hlmplifiss stage with f i l m a n t  v o l t w e  and 
fixed grid bioa (Figo, '9 and S ) ,  P l a t e  m d  acreen ,vol tages  for t h e  
powar a m p l i f i e s  are obta ined  from t h e  high-vol tage power supply (pig. l o ) ,  
The panel meters 8erve as 8 cheek: on the o p e r a t i o n  of  t he  t r a n s m i t t e r s  
and a$ an a i d  in s a r v i e i n g ,  The trmumitter is keyed IA t h e  cathode 
c i r c u i t  o f  t h e  o s c i l l a t o r .  

The location of t h e  controls and ewltches i a  shown In Figa. 1 and 2 .  
The main power plug $16 pPwa into t h e  receptacle in t he  channel.  
S sand SzQ which cor l t ro l  f i l a m e n t s  and b i a s  eupply, should be thrown on, 
a l l swing  about a minute for the tube fil8ment.s t o  hea t  up, 
p l a t e  ~ u p p k y  ewltch Sy ahould be t u m a d  on and oscillator p l a t e  condrnsar  
C1 turlad through reaananca a8 Indicated by the d i p  on the  reading  o f  t h e  
oaciliatar p l a t e  current meter MI. 'She currsnt should chrzngr sha rp ly  on  
o n #  s i b  o f  t h e  miuimum vsPuve and lalowYy o n  the o t h e r ,  
o f  C1 Is f o r  p l a t e  c u r r e n t  s l i g h t l y  greater  than t h e  minimum va lue  on t h e  
low c a p a c i t y  o r  slowly changing s i d e  o f  the dip, %t is e s s e n t i a l  t h a t  
s w i t c h  S2 which c o n t r o l s  t he  amplifier grid b i a s  be on before t h e  high 
vo l t age  f a  tu rned  ono 
half acale ,  thus r d u c l n g  the power amglffies p l a t e  vo l t age  so t h a t  an 
e x c e s s i v e  mount o f  p l a t e  current w i l l  n o t  f l o w  when the ampl i f i er  i s  
d r f u e d ,  

Switches 

The o s c i l l a t o r  

The proper s e t t i n g  

The v a r i a e  c o n t r o l  'Fg should be turned t o  less than 

The high-voltage switch 84 ahould then be tumed on. 



a 

The power amplifier t m i n g  eondorzser C4 i s  then tuned f o r  minimum p l a t @  
current, Next, t h e  antenna tuning l l n i t  cp7 i s  tuned f o r  maximum antenna cur- 
rentc. The power amplifier and o a e i l l a t o r  should then be retuned. When the 
t ra~iami t t s r  is properly tuned,, the varias: c o n t r o l  T6 should be advanced until 
t t s  power smplifirr plats vo l taga  reaches i t 8  nosanal operat ing  va lue .  

Condensers 

C ;  - 150- uf v a r i a b l e  - National  TMC 150, 
C2 - 0 , O O  B 1-pi mica, 1000-volt 
C3 - 0,002-uf micay l000-volt0 
C4 - lO-ppf v a r i a b l e ,  600O-volt - National lbMA-1OOA0 
C5, c6 - Oo91-pf mica, 600-vo l t .  
C7. Cs - 0,002-pf mica, 600-vo l t ,  
C3 - oo0O5-pf micaI, 5000-vo3:t - Rsdio  Wire T e l e v f e i o n  K3763, 
C.-, I.' - 1-pi Dykaaol, 1000-voTt - Co?nell-Ihbilier TU-10010. 
tCp5 - 2-pi DykanoP, 3000-volt - Cornel l -Dubilfer TJU-30020. 
c16 - 4-pf Dykanol, 3000-volt - Cornel l -Dubilfer TJU-30040. 
C p 7  - 230-ppf v a r i a b l e ,  6000-vslt - National TMA-2308, 

231- Cl;, C13" C J ~  - 2-uf Q y k t ~ ~ l ~  600-*;olt - C h ~ e P l - D u b i l l e P  T&6020. 

y_q Fusee 

-_I_- P i l o t  Bulbr 

K: - 2-contact female,  cab le  irioimting, - Amphenol WC2lF. 
X2 - 2-contact  male, ehaaeils mounting - Amphenol PC2M. 
K3 - 6-eontaet  male, ehaesis mounting - Amphenol POBM, 
K4 - 8-sontaet female,  s a b l e  mounting - Amphenol 88F1, 
K5 - 8-eontse6 male, cable mounting - &tipheno1 08H, 
K6 - 8-contact femaleD ehesafs mountfag - Amphenol Po8P, 

XgP Kpop K11 - phone plug, 
E12 - duplex convenience o u t l e t ,  
E13 = 110-volt  male plug;, 
Y14 - 110-volt female m b l e  mounting plugo 
E15 - 110-volt recessed  ehassi~ mounting male plw. 
Y16 - heavy-duty 110-volt male plug - 056 59197, 
$17 - phone jack adaptsd f o r  use in circuit. 

x?9 1(8 - phone jack,  e i n g l e  C l O S d - C i I ' C U f t .  
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LID L2 ~ 2.5 Mho RF choke - Bud CH92O-W, 
La - o s c i l l a t o r  tank c o i l  f o r  o p e r a t i n g  frayuency,  
L4 
L5 - l i n k  t o  antenna tuning unit. 

L7 - l-mh. 300-ma. RF choke - National  R-300U. 
Z g p  Lg - l2-h. 150-ma. f i l t e r  choke - Thordaraon T17C00-43, 
L ~ o  - 22-h. 354" f i l t e r  choke - Thordarson T18C92, 
E11 - 12-hq 300-ma. f i l t e r  choke - General x l e e t r i c  696!5Po 
L12 - 12-h, 300-ma. f i l t e r  choke - General x l e c t r i c  69051, 
L p 3  - c o i l  f o r  an tenna  tun ing  u n i t  - B m e  as L4, 

- ampl i f io r  tank c o i l  f o r  ope ra t ing  frequency,  

L6 - 8-mh. RF choke - Bud CH1215. 

M e  t a r s  
P . 0  

M1 - 0-100 ma. d.c.  - T r i p l e t t  3271L. 
M;?, M3 - 0-25 m a .  d ,c .  - T r f p l e t t  327A. 
M 4  - 0-300 ma. d . c ,  - T r i p l e t t  327A, 
W5 - 0-3000 v o l t  d.c. with m u l t i p l i e r  - Trfp le i t t  3298, 
t46 - 0-15 v o l t  a,c.  - T r i p l e t t  337A. 
M7, brl8 - RR' ammeter with s u i t a b l e  range - T r l p l c t t  347A. 

B? - 50,000-0hm, l - W a t t .  
R2!, R 3  - lOOO-ohm, lO-watt, 
R4 - 5O,OOO-ohm, 100-watt a d j u e t a b l e  - IBC type  HAA 
Bg - 25,000-0hu1, %-watt a d j u e t a b l e  - Qhm'lte 0585. 
Rg - 75,000-ohm, 200-watt a d j u e t a b l e  - Ohmite 11372, 
R? - e x t e r n a l  r e s i a t o r  suppl ied  with Mg. 
.Z& - XO-ohm, 3.0-watt, 

Swi t ehe a 

SID S2 - d . p . a , t ,  toggle awttch - 5-ampere ./. Reidis Wire Telev i s ion  12814, 
S3 S4 - d , p , s , t .  boggle swibeh - 10-ampere L-l Radio Wire ' .Pelevlalon 12916. 
25 - Ooor i n t e r l o c k  - Bud SWi270. 

T i  - 10-vol t ,  g-amp, f i la rsen t  supply - Thordarsorr T19Y96. 
T2 
T3 
T4 - 2.5-rolt, 1O-amp, filament supply -. Z'hosdamon T19290. 
T5 
T 6  

- o s c i l l a t o r  supply - Thordarson Tl?iR16, 
- g r i d  b i a s  supply - Thordarson T13RS2, 

- high-vol tage power supply .- GE 78G303., 
- variac General Radio type lOOQ,. 

Up - 110-volt  a,e, "braak" keying relay - Leech llYi"i'P, 



Crystal 

X1 - quar t z  c r y s t a l  f o r  o p e r c t i n g  frequency,  w i t h  holder. 

C .  A d d i t i o n a l  Parts. 

Tube Sockets  
_. 

2 - -' a-;3ronG - hn$lenol kSS8. 
2 - 4-prong - Amphenol I?SS4. 
1 - 7-pin g i a n t  - lick 9929. 
2 - rectif'ier t u b e  soclcets - Idtltional x : ~ - l O .  

Plun-in co i l  Rsseinblies 

2 - 3-ir~ch r ibbed  c o i l  f o r m  - Nat iona l  XT\-lOA. 
1 - o s c i l l a t o r  c o i l  socket; - l!ational X8-16. 
1 - o s c i l l a t o r  c o i l  plug base  - Nat iona l  PD-16. 
2 - a m p l i f i e r  and an tenna  c o i l  rnour,ting p lugs  - TTational PB-15. 
2 - anipl i f ier  and an tema c o i l  bases - National XB-15. 

Enc losod  Cab ine t  Rack 

1 - 66-2' ca1:i.net - Eud CR-1772. 

Me t a  1 Pane 1 s 

3 - 5$" enclosed meter panols - Eud pS439. 
1 - 10;'' panel  - Bud PS1255. 
1 - 3-2" panel  - ljud PS1251. 
1 - 5$" pane l  - Bud PS1252. 
3 - G 3/4" pane l s  - Eud P51254. 

Chass is  

3 - lO"x17"x3" b lack  c r a c k l e  f i n i s h  - md CD-655. 
1 - rack  s h e l f  f o r  h igh-vol tage  power supply  - h d  CB-1976. 

Mounting Brackets  

3 p r .  - Sk-" high,  10" deep  - bud m-448. 
1 pr .  - 62' high, 13" deep  - Bud hlB-460.  
1 p r .  - suppor t ing  a n g l e s  fo r  r m k  s h e l f  - Bud SA-1349, 

L 

http://ca1:i.net


I r s u l a t o r s  

Z - c . r t e z m  feed-through - Joiinson 100GO. 
1 - ?.i;;h-voltase focd-through - Johnso:: 4 2  J. 
1 2  o r  l i i  - 3/41t s t e r i c i -o f f  - I Ia t iona1 i ; ~ 1 0 .  
10 - 12' stcnd-off - SirnSac!i 432. 
4 - I." rzrraw st;o.nd-off for 313 s o c k e t .  

I L i  sc e 1 larieou s h r  t s 

1 -  
1 -  
1 -  
1 -  
1 -  
3 -  
1 -  
3 -  
3 -  
l -  

Ir.it.rsta;;e s1:ield - !hd is-1247- 
1" j e w e l  ~lssexbl;', red - D i a l e x  910CF. 
1 I' :we I z s s  emb 1y ,aniLer- E i c  l e x  910CF. 
1" L : a v e l  asserlbly, green  - L i a l e x  910CF. 
1" : e r e 1  asseIi:bly, b l u e  - L i a l e x  910CF. 
insi* la t ed  s h a f t  coupl ings  - Nat iona l  TS-9. 
? i ? L t  l i g h t  baso for 60-ma. bulb.  
s m e l  beurir,gs f o r  condenser s h a f t  - Bud PB-531- 
i 3/4" tuniny, d i a l s  - Bud I)-1732. 
_~- , ch r i ea t  c o a l  blower ( S e a r s )  

D. Transmi t t e r ,  Type A ,  S e r v i c e  Kotes .  

Trouble  Probable Cause 

Csc l l l c t o r  has p l a t e  Fau l ty  keying  r e l s y  E l ;  
.:.irrer;t LG t will riot CrE.Cked o r  d i r t y  c r y s t a l  X1; 
gc 'c  1 - la ' :e .  open p i l o t  l ig! i t  i n  g r id  c i r c u i t  51; . .  

open g r i t  c o i l  Ll; 
open g r i d  r e s i s t o r  K1; 
c o i l  LY will r ,ot  tiliio t o  c rys t e .1  f'requencg; 
leaky o r  sho r t ed  coupl ing  cor8ensor  C 2 .  

F a u l t y  key ing  r e l a y  51; 
c o n t r o l  equipment o u t  o f  a d  justmerit ;  
ke>rinc relay U1 ene rg ized ;  
d e f e c t i v e  tjL6 t u b e ;  
20 s u p p l y  v o l t 3  ;;e; 
c o i l  L3 i s  n o t  p lu~i :ed  i n  socke t ;  
d e f e c t i v e  p h t o  c u r r o n t  me-ter 1.11; 
d e r e c t i v c  choi.re LG; 
fault;. co:uec.t ion i n  p l a t o  or c:-tlLoc!e ::ir.cliix I 

. ,  

Open c o i l  Lj: o r  Le; 
open meter 121; 
d e f e c t i v e  conriect ion in conriectors ,  K 3 ,  L4, 
K5, i(6 o r  K7 o r  supply c a b l e ;  
open f i l t e r  ck,oke L9 01- LO; 
d e f e c t i v e  5 Z S  t x k e ;  
d e f e c t i v e  trnrisfor:ner T% ; 
open switch S1; 
s 11 o r  t ed b;;p s :; c o:i6 ens er. C G . 

. .  . , , .- , ,. -- 
, "  *,L ,r; 701 t E . i I 8  d 0:: 

-.. Q , I  - i 1 lt; t o r  



Trouble 

O s c i l l a t o r  p l a t e  vo l t age  
is present b u t  no screen 
v o l t a g e  

813 tube has no g r i d  
c u r r e n t  . 

813 tube  has  no f i l a m e n t  
vo l t age .  

F i  lament t ransformer  
T 1  ami r e s i s t o r  R8 
g e t  ho t .  

813 tube  has no p l a t e  
c u r r e n t  . 

No s c r e e n  vo l t age  on 813 
tube  but  p l a t e  v o l t a g e  
i s  present .  

KO plate  or  s c r e e n  
v o l t a g e  on 813 tube .  

813 screen ,  g r id ,  and 
p l a t e  c u r r e n t s  low. 
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Probable Cau se 

Open b leede r  r e s i s t o r  R 4 ;  
open r e s i s to r  R2;  
shor ted  bypass condenser C5. 

O s c i l l a t o r  n o t  working; 
open coupl ing  condenser ~ 2 ;  
d e f e c t i v e  013 tube ;  
open g r id  meter M2; 
defective meter jack K8 5 
d e f e c t i v e  g r i d  choke L2; 
f a u l t y  connec t ion  i n  g r id  c 
no f i l a m e n t  vo l t age .  

rcu 

d e f e c t i v e  f i l amen t  t ransformer  T1; 
open f i l s m e n t  r e s i s t o r  R 8 ;  
open c i r c u i t  i n  connec to r s  H3, K4, K5, 
K6 or  supply cable .  

Shorted meter jack K17 . 
Defec t ive  813 tube; 
no e x c i t a t i o n ;  
no sc reen  vo l t age ;  
no p l a t e  v o l t a g e ;  
no f i l a m e n t  vo l tage .  

Open r e s i s t o r  R3; 
open meter M3; 
open s c r e e n  f u s e  F3; 
open b l eede r  R 6  i n  h igh-vol tage  
paver supply;  
d e f e c t i v e  c o n t a c t  on b l eede r  136. 

Defec t ive  866 tube ;  
no f i l a m e n t  v o l t a g e  on 866 tube ;  
open swi tch  S3 or S 4 ;  
d e f e c t i v e  i n t e r l o c k  swi tch  55; 
back door i s  not  comple te ly  c losed ;  
d e f e c t i v e  high-vol tage t ransformer  T5;  
d e f e c t i v e  f i l t e r  choke L11 or L12; 
open f u s e s  Fl and F2) 
d e f e c t i v e  v a r i a c  T6. 

l a w  e x c i t a t i o n ;  
weak tube.  
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Trouble  

No g r i d  b ias  v o l t a g e  on 
313 tube. 

Probable  Cause 

D e f e c t i v e  g r i d  c o i l  E; 
defect ive meter jack K 8 ;  
open meter M2; 
open connec t ion  i n  connec tors  K 3 ,  K4, K 5 ,  
K 6 ,  K7 o r  supply c a b l e ;  
open f i l t e r  choke L15; 
d a f e o t i v e  80 tube;  
open b l e e d e r  R5 ;  
d e f e c t i v e  t ransformer  T 3 ;  
d e f e c t i v e  swi tch  $ 2 .  

513 p l a t e  c u r r e n t  high.  Shorted bypass condenser c9;. 
2lor:s fuse F4. shor ted  coupl ing  condenser  C2) 

p l a t e  o i r o u i t  n o t  tuned t o  o s c i l l a t o r  
f r e qu ency ; 
no g r i d  b i a s .  

813 s c r e e n  c u r r e n t  high. Shorted bypass condenser C 3 ;  
shorted,  coupl ing  condenser C 2 .  

Transmi t te r  does n o t  load 
u p  on antenna,  ad ju  s tnient ; 

Link cuupl ing  L5 on c o i l  L4 o u t  of 

open antenna c u r r e n t  meter MA7 o r  M8; 
antenna t u n i n g  u n i t  n o t  tuned t o  t r a n s -  
m i t t  er frequency ; 
wrong c o i l  plugged i n  L13 socket ;  
f a u l t y  connec t ion  t o  t r a n s m i s s i o n  l i n e .  

IV. Transmi t te r ,  Type B. 

Two t y p e  b t r a n s m i t t e r s  were b u i l t  f o r  o p e r a t i o n  i n  t h e  2-3 megacycle 
The two t r a n s m i t t e r s  are p e r f e c t l y  i d e n t i c a l  w i t h  t h e  e x c e p t i o n  of 

Connections between u n i t s  a r e  of t h e  plug-and- 

range. 
t h e  plug-in type  c o i l s  and c r y s t a l s  (Fig.  12). Each t r a n s m i t t e r  i s  made 
u p  of f ive  i n t e g r a l  u n i t s .  
jack type which makes it p o s s i b l e  t o  r e p l a c e  any u n i t  i n  a s h o r t  t ime 
(P ie ; .  13) .  The paver a m p l i f i e r  u n i t  c o n s i s t s  of two  813 t u b e s  o p e r a t i n g  
in push-pull  (Figs .  15 and 16) .  An 807 t u b e  o p e r a t i n g  i n  c l a s s  C serves 
as b u f f e r  and a 655 as o s c i l l a t o r  (Figs .  18 and 1 9 ) .  A l l  t h e  supply v o l t -  
ages  f o r  t h e  o s c i l l a t o r - b u f f e r  u n i t  as w e l l  as t h e  f i l a m e n t  and g r i d  b i a s  
f o r  t h e  paver a m p l i f i e r  are f u r n i s h e d  by t h e  l w - v o l t a g e  power supply  
(Figs .  2 1  and. 22 ) .  
t h e  c i r c u i t  using t h e  2A3 t u b e ,  6SJ7 t u b e ,  and t h e  l-watt neon bulb.  
(Fig.14).  
from t h e  high-vol tage power supply (Fig. 24). The t r a n s m i t t e r  i s  keyed 
i n  t h e  g r i d  c i r c u i t  of t h e  b u f f e r  s t a g e  by t h e  blocked g r i d  method of 
keying.  The e l e v e n  panel meters serve as an a i d  i n  checking t h e  opera- 
t i o n  and adjustment  of t h e  t r a n s m i t t e r .  

The o s c i l l a t o r  supply v o l t a g e  i s  well r e g u l a t e d  by 

P l a t e  and s c r e e n  v o l t a g e s  f o r  t h e  povier a m p l i f i e r  are obtained 

A. T r a n s m i t t e r ,  Tvpe B. Omratinr I n s t r u c t i o n s .  

The l o c a t i o n  o f  t h e  c o n t r o l s  and swi tches  i s  shown i n  Figs. 12  and 13. 
The main power p lug  K24 plugs i n t o  t h e  r e c e p t a c l e  i n  t h e  channel .  The 
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riiaster swi tch  S 5  should now be thrown on. Switches S1 and 52 which c o n t r o l .  
t he  f i l a m e n t s  of t h e  866 and 813 t u b e s  alone; w i t h  t h e  o s c i l l a t o r  and b u f f e r  
supply v o l t a g e s  may now be turned on. 

The o s c i l l a t o r  p l a t e  condensor C 1  sdould now be tuned through reson- 
ance ind ica t ed  by ai d i p  on  t h e  r ead ing  of t h e  o s c i l l a t o r  p l a t e  c u r r e n t  
meter ILL. The c u r r e n t  should change sha rp ly  on one s i d e  of t h e  minimurn 
va lue  and s lowly  on t h e  o the r .  
c u r r e n t  s l i g h t l y  g r e a t e r  t han  xninirrlun on t h e  slowly changing or low-capacity 
sicie. The bu f fe r  p l a t e  condenser C2 may t h e n  be tuned f o r  minimum value  
r ead ing  on t h e  b u f f e r  p l a t e  meter M4. 
c 3  i s  then  tuned t o  resonance a s  i n d i c a t e d  by a maximum reading  on power 
a m p l i f i e r  g r id  c u r r o n t  meter K7. Readjustment should now be made on t h e  
o s c i l l a t o r  and b u f f e r  tun ing .  

C1 should be ad jus t ed  f o r  a v a l u e  of p l a t e  

The power a m p l i f i e r  g r i d  condenser 

It i s  e s s e n t i a l  t h a t  switches sl and S2 be on beqore the h igh  vo l t age  
i s  turned on, The v a r i a c  c o n t r o l  T 3  should be tu rned  t o  l e s s  t h a n  ha l f -  
s c a l o  i n  order  t o  keep t h e  p l a t e  v o l t a g e  low t o  prevent3 an  excess ive  amount 
of p l a t e  c u r r e n t  from f lowing wh i l e  t h e  a m p l i f i e r  i s  detuned. . The high- 
v o l t a c e  switch S3  rnay then  be tu rned  on. 

The power-amplifier t un ing  condenser C 4  i s  t h e n  tuned f o r  mininiurn 
p l a t e  c u r r e n t ,  The antenria t un ing  condenser C 5  i s  t h e n  tuned f o r  maximum 
antenna c u r r e n t .  @ i t h  t h e  t r a n s m i t t e r  p r o p e r l y  tuned t h e  v a r i a c  c o n t r o l  
T3 should be advanced u n t i l  t h e  power a m p l i f i e r  p l a t e  vol tmeter  I66 r e a d s  
2000 v o l t s .  
should be ad jus t ed  f o r  b e s t  e f f i c i e n c y  and loading.  

B, Parts List ,  Transmi t te r ,  Type B. 

The coupl ing  between antenna tun ing  c o i l  L5 and l i n k  c o i l  LG 

Condensers 

C1 - 150-ppf v a r i a b l e  - I ia t iona l  TMC150. 
C2 - 300-ppf v a r i a b l e  - Iu’ational TTh3.00. 
C3 - s p l i t  s ta tor ,  100-ppf per s e c t i o n  - Nat iona l  ThIC100D. 
C4 - s p l i t  s t a t o r ,  110-ppf per  s e c t i o n  - XIammarlund TCD110-H. 
C5 c6 - 0,1?0002 mica, 
C7 - 0.005-pf, mica. 
C 8  - 0.002-pf, mica. 
C 9  - 0.005-pf, mica. 
Cl0 - 0.005-pf, mica. 

C12 - 0.002-pf, mica. 
C13 - Oe002-pf, mica. 
C14 - 0.002-pf, mica. 
C15 - 0.005-pf, mica, 1000-v. 
C16 - 0.005-pf, mica, 1000-v. 
C 1 7  - O0002-pf, mica. 
CIG - 0.005-pf, mica, 2500-v. 
C19 - 2-pf Ijykanol, 1000-v. - Cornel l -Dubi l ie r  TU-10020. 

- 230-ppf v a r i a b l e  - W t i o n a l  TIN1230A. 

0,005-pf, mica, 1090-v. c11 - 



10 . 
Condensers (cont inued)  

c20 - 2-pf Uykanol, 1000-v. - C orne l l -Dubi l ie r  TU-10020. 
c21 - 2 4  Dykanol, GOO-vo - Cornel l -Dubi l ie r  TU-6020. 
Cz2  - 2-pf Lykanol, 600-vo - Cornel l -Dubi l ie r  TU-6020. 
C23 = 2-pf Dykanol, 3000-v, - '  Cornel l -Dubi l ie r  TJU-30020. 
C24 - 4-pf Dykanol, 300O-Vo - C orne 11-Dubi l i a r  T3U- 30040 . 

Fuses 

F1 - 15-ampo ca r t r idge - type  fhse. 
F2 
Fg 
F4 

- 3/8-amp0, 5000-v0 - Littlef'use 3023. - I/16-ampo, 1000-vo - Li t t l e f ' u se  2013. - 1/8-amp., ~ O O O - P ~  - L i t t l e f l l s e  2014. 

P i l o t  Bulbs 

J1 J2, J3, J4 - 120-volt, & w a t t  - Mazda S-6. 
- 60-ma0 - Wzda #40, 

K1 - 8-contact  - 8-contact  2 - 8-contact  
$ 9 8-contact 
E;s - 4-contact  

K7 - +con tac t  
K8 - 4Acontact 
Kg - 2-contact 

K6 - 4-COntaCt 

Connect or 8 

male c h a s s i s  connec tor  - Amphenol P08M. 
female c a b l e  connector  - Amphenol O8F1. 
male cab le  connector  - Amphenol 08M. 
female Cha86iS connector  - Ampheaol P08F. 
female c h a s s i s  connector  - Amphenol PWF. 
male c a b l e  connector  - Arnphanol 04M. 
female cab le  connec tor  - Amphenol 04F1. 
male c h a s s i a  connec tor  - Amphenol PWM. 
male c h a s s i s  connector  - Amphenol K2M. 

K1O, 11, 1 2 ,  13, 14, 15, 16 - phone p lug0  
K17, 18, 1 9 ,  20, 21, 22, 2 3  - phone jack  adapted f o r  c i r c u i t .  
KZ4 - 117-volt male p lug  - heavy-duty - GJ359197, 
K25 

2-contact  117-v0 female c a b l e  connector  - GE1351 K26 - 
E;z7 - 2-contac t  117-v. male c h a s s i s  mounting plug - GE2291 

- duplex convenience o u t l e t .  

connec tor  body. 

motor base 

Inductances 

Ll - o s c i l l a t o r  tar& c o i l  - Bud OCG160. 
$ - b u f f e r  tank c o i l  - Bud OEG160. 
Lg - Poh, g r i d  c o i l  - Bud OCG160. 
Lq - PoA. t ank  c o i l  - Bud MCG160. 
% - antenna tuning c o i l  - Bud MLA-1. 
?.#6 - variablla l i n k  assembly - Bud AM-1964. 

L12 - 2.6-mh0 300-11~o RF choke - National  IE-3001J. - 4-mho 600-ma0 RF choke - Nat iona l  R-152. 
L-~4,15 - 12-ho 150-r;iao f i l t e r  choke - Thordarson T17C00-Bo 

GI, 8, 9 10 - 205-mho RF Choke 9 Bud CH92O-W. 

.L L16,17 - 22-h0 35-ma. f i l t e r  choke - Thordarson T18C92. 
Iq8,19 - 20-ho 500-ma, Choke - G.E. 69G49. 



TI - o s c i l l a t o r ,  b u f f e r  and b i a s  supply - Thordarson T89R28. 
T2 - 2.5-v0 f i l amen t  t ransformer  - Thordarson T19F90. 
T3 - auto- t ransformer  - General  Radio lOOQ Varinc,  

T4 - 2.5-v. f i l amen t  t r ans fo rmer  - Thordarson T19F90. 
T5 - 2350-0-2350 h igh-vol tage  supply - G.E. 78G302. 
T6 - 10-v. f i l a m e n t  supply - Thordarson T19F87. 

,- 

Re l a y  

U1 - 110-v. a.c. "break" keying r e l a y  - Leach 11770F .  

11 

Maters 

zd 

M3 
I,@ 
Ibkj 
E,f6 
M7 
% 
I,$ 
M l O ,  11 - 0-2,5 amp. RF - T r i p l e t t  347-A. 

- 0-25 ma. d.c. - T r i p l e t t  327-A. - 0-10 ma.  d.o. - T r i p l e t t  327-8. - 0-25 ma..d.c. - T r i p l e k t  3 2 7 4 .  - 0-100 ma. d.c. - T r i p l e t t  327-A. - 0-15 v o l t  a.c. - T r i p l e t t  337-A, - 0-3000 v o l t  d.c. (wi th  ex t .  r e s i s t o r )  - T r i p l e t t  327-A. - 0-25 ma. d.c. - T r i p l e t t  327-A. - 0-50 ma.  d.c. - T r i p l e t t  327-A. - 0-500 ma.  d.c. - T r i p l e t t  327-A. 

Res i ot ors 

R1 
R2 - lO,OOO-ohm, & w a t t .  
R3 - 50,000-ohm, 1 0 - w a t t .  
R4 - 250-ohm, 5-watt. 

. R5 - b5,000-ohm, 10-watt .  

- 10,000-ohm - 25,000-ohm, l - w a t t .  

Rg - 20,000-0hm, 1 0 - W a t t .  
R7 - e x t e r n a l  s e r i e s  r e s i s t o r  supp l i ed  w i t h  Mg. 
R 8  - 50,000-ohm, 100-watt a d j u s t a b l e  - IRC type  H a .  
Rg - 25,000-ohm, 50-watt ad j u s t a b l e  - Ohmite 0585. 
R10 - 0.5-megohm, 1-wat t .  
Rll - lO,OOO-ohm, 10-wat t .  
R12 - 25,000-ohm, 10-watt .  
R 1 3  - 10,000-ohm potent iometer .  
R14 - 50,000-ohm, 10-wat t .  
R15 - 50,000-ohm, 200-watt a d j u s t a b l e  - Ohmite 1371. 
R16 - i'-ohm, 20-watt. 

Switches 

SI - d.p.s.t. t o g g l e  switch,  5 amp. - Radio Wire T e l e v i s i o n  12814. 
S2, s3 - d.pos. t .  t o c g l s  switch,  10 amp. - Radio Wire Te lev i s ion  12016. 
S4 - door  i n t e r l o c k  swi tch  - Bud W1270. 
S5 - enclosed swi tch  and fuse  h o l d e r  - Arrow H a r t  ik Hegeman 27202. 

Transformers 



1 2  0 

C r y s t a l  

x1 - quar tz  c r y s t a l  f o r  ope ra t ing  frequency, w i t h  ho lde r ,  

c o  T.3 s c o 1 laneou s . P a r t s  

1 - i n t e r s t a g e  s h i e l d  - ilud 18-1247. 
1 - 1" jewel assembly, red - Uialex 910CF. 
1 - 1" jewel assembly, groen - Dialex 910CFo 
1 - 1'' jewel assembly, b lue  - Dialex  910CF. 
4 - i n s u l a t e d  s h a f t  coupl ings  - Nat iona l  m-9. 
1 - p i l o t  l i g h t  base Sor 6 0 - 1 ~ ~  bulb.  
4 - panel bear ings  f o r  condenser s h a f t  - Bud PB-531. 
4 - t un ing  d i a l s  - Nat iona l  t ype  0 s c a l e  2, 
25 f t  - No, 14 twin-conductor lead-covered c a b l e ,  
hli sc  e l lanems w i r e  and hardware 
1 - 1 - w a t t  neon b u l b  - adapted t o  c i r c u i t  requi rementso  

D. Transmi t te r ,  Type B, S e r v i c e  Notes .  

Trouble Probable  Cause 

O s c i l l a t o r  has p l a t e  c u r r e n t  
bu t  w i l l  not  o s c i l l a t e .  open p i l o t  l i g h t ,  J1, i n  g r i d  c i r c u i t 8  

Cracked o r  d i r t y  c r y s t a l  X1; 

open g r i d  c o i l  L7; 
open g r i d  r e s i s t o r  R1; 
c o i l  W w i l l  n o t  tune t o  c r y s t a l  frequency. 

O s c i l l a t o r  has  no p l a t e  
c u r r e n t  

KO p l a t e  vo l t age  on 
o s c i l l a t o r  

Defec t ive  6J5 tube ;  
no supply vo l t age ;  
c o i l  L1 is n o t  plugced i n  socke t ;  
d e f e c t i v e  p l a t e  c u r r e n t  meter I l l ;  
d e f e c t i v e  choke c o i l  L8; 
f a u l t y  connec t ion  i n  p l a t e  or  ca thode  
c i r c u i t ;  
n o  f i l a m e n t  vo l t age  

Open c o i l  M or  L1; 
open meter M1; 
d e f e c t i v e  conneot ion  i n  connec tors ;  
K, K4, K l O ,  K21 or supply c a b l e  open; 
f i l a m e n t  i n  2A3 t ube  open f i l a m e n t ;  
t ransformer  f o r  2A3 tube ;  
open b l eede r  resistor R 8 ;  
open f i l t e r  choke L14 o r  L15 ;  
open 523 tube ;  
d e f e c t i v e  power t r ans fo rmers  T1; 
open swi tch  S1; 
shor ted  bypass condenser C l a  



13. 

Trouble 

007 t u b e  has  no g r i d  
c u r r e n t .  

655 and 807 t u b e s  have no 
f i l amen t  vo l tage .  

837 t u b e  has no p l a t e  
c u r r e n t .  

No sc reen  vo l t age  on 
807 tube  but p l a t e  vo l t age  
i s  p resen t .  

No p l a t e  o r  s c reen  v o l t a g e  
on 807 tube .  

8'37 g r i d ,  s c reen ,  ard 
p l a t e  c u r r e n t s  low. 

807 sc reen  c u r r e n t  high. 

813 t u b e s  have no g r id  
c u r r e n t  

Yrobo.ble Cause 

O s c i l l a t o r  n o t  working; 
d e f e c t i v e  80'7 t ube ;  
no f i l amen t  vo l t age ;  
open r e s i s t o r  R 2 ;  
c o i l  C1 not  plugged i n  socket ;  
c o i l  C1 open; 
d e f e c t i v e  meter M2; 
d e f e c t i v e  meter plug K11; 
d e f e c t i v e  meter jack  K23; 
f a u l t y  connec t ion  i n  g r i d  c i r c u i t ;  
f a u l t y  keying r e l a y  U1 
c o n t r o l  e q u i p "  o u t  o f  ad jus tment ;  
keying r e l a y  U1 energized.  

Uefec t ive  t ransformer  T1 open in connector  
K1 or  K4; 
f a u l t y  connec t ion  i n  f i l a m e n t  c i r c u i t .  

Defec t ive  807 tube ;  
110 s c reen  v o l t a g e ;  
no p l a t e  vo l t age ;  
no f i l a m e n t  vo l tage .  

Open r e s i s t o r  R 6 ;  
d e f e c t i v e  meter M 3 ;  
d e f e c t i v e  meter jack  K17; 
d e f e c t i v e  meter  plug K14; 
shor t ed  bypass condenser C10. 

Defec t ive  c o i l  Ll23 
open f u s e  F4; 
open i n  connec tor  K1 o r  K4; 
open b leede r  R8; 
open f i l t e r  choke L14 o r  L15; 
d e f e c t i v e  523 tube ;  
d e f e c t i v e  t r ans fo rmer  T1. 

Weak 807 tube3 
law e x c i t a t i o n ;  
d e f e c t i v e  523 tube.  

Shorted bypass condenser C10; 
d e f e c t i v e  807 tube.  

Buffer  n o t  working; 
wrong c o i l  plugged i n  L3 socket ;  
open c o i l  L93 
d e f e c t i v e  meter  TU; 
d e f e c t i v e  meter  jack  K19; 
d e f e c t i v e  meter plug K13; 
no f i l a m e n t  vo l t age ;  
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Trouble 

813 tubes  have no  g r id  
c u r r e n t  ( cont inued)  

110 f i l amen t  v o l t a g e  on 
813 t u b e s o  

313 tubes  have no p l a t e  
c u r r e n t  

Frobable Cause 

f a u l t y  connec t ion  i n  g r i d  c i r c u i t ;  
d e f e c t i v e  813 tubes ;  
f a u l t y  conriection i n  connec tors  K 5 ,  X 6 ,  
K7, K8 o r  supp ly  c a b l e ;  
open r e s i s t o r  R9. 

h f e c t i v e  f i l a m e n t  t ransformer  T6; 
open i n  conriectors K5,  K6, K7 ,  K8 o r  
supply c a b l e o  

Defec t ive  313 tube ;  
open f'use F2; 
no e x c i t a t i o n ;  
no p l a t e  v o l t a g e )  
no s c r e e n  vo l t age ;  
no f i l a m e n t  vo l t age ;  
c o i l  U no t  plugged i n  socket ;  
open c o i l  XA o r  L13; 
d e f e c t i v e  meter M9; 
f a u l t y  connec t ion  i n  p l a t e  or  f i l a m e n t  
c i r c u i t  

110 sc reen  v o l t a g e  on 813 
tubes  b u t  p l a t e  v o l t a g e  
i s  p r e s e n t o  

Open c o i l  L l l ;  
d e f e c t i v e  meter M 8 ;  
d e f e c t i v e  meter jack K29; 
d e f e c t i v e  meter plug KZ8; 
open acreen  f'use F3; 
f a u l t y  c o n t a c t  of b l eede r  r e s i s t o r  R 6 ;  
open b l eede r  ' r e s i s t o r  H.6. 

110 p l a t e  o r  sc roen  vo l t age  Defec t ive  866 tube ;  
on 813 t u b e s p  no f i l amen t  vo l t age  on 066 tubes ;  

open swi tch  S2 o r  53; 
d e f e c t i v e  i n t e r l o c k  swi tch  S4; 
back door  n o t  completely c losed ;  
d e f e c t i v e  high-vol tage t r a n s f  ormcr T5 ; 
d e f e c t i v e  f i l t e r  choke L18 o r  L19~ 
open f u s e  E'2 and F3; 
d e f e c t i v e  v a r i a c  T3. 

Cont ro l  g r i d ,  s c reen  g r i d ,  Low e x c i t a t i o n ;  
and p l a t e  c u r r e n t s  
law on 813 tubeso  

d e f e c t i v e  313 tube ,  

No g r i d  bias  vo l t age  on Open c o i l  L3; 
813 tubes ,  open c o i l  L9; 

d e f e c t i v e  meter M7; 
d e f e c t i v e  meter  jaok K19; 
d e f e c t i v e  meter p lug  K13; 
f a u l t y  c onnec ti on i n  c onnec t o r  s 
K5, K6, K7, K8 or  supply  c a b l e ;  
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T r  ou b 1 e 

No g r i d  bias v o l  t q ; e  
on 813 tubes  (cont inued) .  

P o l i o  p l a t e - c u r r e n t  meter 
?,El reads  h igh .  Fuse F2 
b l a 4 s o  

PA. s c r e e n  c u r r e n t  meter X8 
. r e a d s  high.  Fuse F3 blows. 

Vol tage  r e g u l a t o r  does n o t  
c o n t r o l  o s c i l l a t o r  vo l tage .  

rrciismitter does n o t  load 
up on an tennao  

Probable Cau so 

open bleeder  r e s i s t o r  E9; 
open choke c o i l  L19 or  L17; 
d e f e c t i v e  80 t u b e ;  
f a u l t y  connec t ion  i n  g r i d  c i r c u i t ;  
d e f e c t i v e  t ransformer  T1; 
no filament v o l t a g e  on 80 tube.  

Shorted bypass Condenser Cl8; 
p l a t e  c i r c u i t  n o t  tuned t o  o s c i l l a t o r  
frequency; 
P.A.  t ank  c o i l  w i l l  n o t - t u n c  t o  
osc il l a t  o r  f requ enc y ; 
no g r i d  bias v o l t a g e ;  
s h o r t  c i r c u i t  between p l a t e  c i r c u i t  
w i r i n g  and ground; 
d e f e c t i v e  813 tube ,  

Shor ted  bypass condenser C 8 ;  
s h o r t  c i r c u i t  between s c r e e n  c i r c u i t  
w i r i n g  and ground. 

Defec t ive  6SJ7 t u b e ;  
d e f e c t i v e  neon bulb; 
open r e s i s t o r  R10, R11, R12, 1213, o r  R 1 4 ~  
t a p ,  on b leeder  r e s i s t o r  RB,  s e t  a t  a 
p o i n t  o f  t o o  l a w  v o l t a g e  t o  s t a r t  t h e  
ne on bu l h  ; 
f a u l t y  connec t ion  i n  r e g u l a t o r  c i r c u i t  , 

a 

Link coupl ing  between L5 and L6 o u t  of  
ad j u s  tment ; 
open an tenna  c u r r e n t  meter M10 or  M11; 
antenna t u n i n g  u n i t  n o t  tuned t o  t r a n s -  
m i  t t e r  f’r e qu enc y ; 
c o i l  I& w i l l  n o t  t u n e  t o  o s c i l l a t o r  
f re qu e nc y ; 
fau l t y  connec t ion  t o  t r n n w i  s s ion- li ne; 
open Connection i n  l i n k  c i r c u i t .  

V o  Control E q u i p e n t  

C o n t r o l  e q u i p ”  f o r  the  transmitters c o n s i s t s  of a n  automatic  keying 
device ,  a t r a n s m i t t e r  c o n t r o l  u n i t ,  and a Bammerrlund model HQ120 r e c e i v e r  
( F i g s ,  2 6  and 2 7 ) .  

A Automatic Keying Device. 

In t h e  au tomat ic  keying device ,  i n  Figs.  28 and 29, a r e v o l v i n g  code 
wheal  i s  used t o  make a n d  break o o n t a c t o r  X1. This  causes  t h e  code wheel 
o u t p u t  t e r m i n a l s  t o  be  s h o r t - o i r c u i t e d  as t h e  d o t s  and dashes  on the code 



lbo 

wheel pass under contackor  K1, 

This  dev ice  i s  s o  designed t h a t  it w i l l  n o t  s ta r t  keying t h e  t r a n s -  
n i t t e r s  i n  t h e  middle of  O. code group or  d i scon t inue  keying them, a f t e r  
t h e  20-second keying i n t e r v a l ,  u n t i l  a complete code group (which con- 
s i s t s  o f  t he  ca l l .  l e t t e r s  Wi.t+I) has  go:is under  c o n t a c t o r  K1, 
accomplished by u s e  o f  a hold ing  r e l a y  which i s  energ ized  by c o n t a c t o r  
I(2 f a l l i n g  i n t o  n cam j u s t  be fo re  a code group on t h e  ccde wheel r eaches  
con tac to r  K1, Die c i r c u i t  through t h e  hold ing  r e l a y  c o i l  i s  openud by 
c o n t a c t o r  K3 ,  which i s  pushed open by A b a k e l i t e  p i n  on t h e  s i d e  o f  t h e  
code wheela  This happens j u s t  af ter  a complete code group has  gone under 
c o n t a c t o r  K1, With t h e  r e l a y  i n  a re laxed  p o s i t i o n  t h e  c i r c u i t  from con- 
t a c t o r  K1 t o  t h e  code-wheel ou tpu t  t e rmina l8  i s  open, Wen t h e  hold ing  
r e l a y  i s  energ ized  by c o n t a c t o r  K2 one se t  o f  i t s  c o n t a c t s  completes t h e  
c i r c u i t  from c o n t a c t o r  K1 t o  t he  code-wheel ou tput  t e r m i n a l s ,  another  
s e t  of i t s  c o n t a c t s  s e r v e s  t o  keep t h e  c o n t a c t o r  of cam C i n  t h e  t r a n s -  
mit ter .  c o n t r o l  u n i t  sho r t - c i r cu i t ed  Another s e t  of  c o n t a c t s  i s  neoessary  
t o  lock t h e  hold ing  r e l a y ,  

This i s  

If con tac to r  K1 i s  i n  t h e  middle o f  a code group a t  t h e  end of t h e  
20-second keying i n t e r v a l  ( c o n t r o l l e d  by t h e  t r a n s m i t t e r  c o n t r o l  u n i t ) ,  
t h e  hold ing  r e l a y ,  which has  a se t  of c o n t a c t s  s h o r t - c i r c u i t i n g  t h e  con- 
t a c t o r  o f  cam C i n  t h e  t r a n s m i t t e r  c o n t r o l  u n i t  (Fig.  31), w i l l  p r even t  t h e  
t r a n s m i t t e r  c o n t r o l  u n i t  f roin s topp ing  t h o  keying i n t e r v a l  u n t i l  t h e  cam- 
p l e t e  code group has  gone under cor i tactor  K1, A f t e r  a complete code group 
has  gone under con tac to r  K1 t h e  b a k e l i t e  p i n  on t h e  s i d e  of t h e  code wheel 
w i l l  push con tac to r  K 3  apart t o  t a k e  t h e  energy o f f  t h e  ho ld ing  r e l a y  and 

'p d i scon t inue  t h e  keying i n t e r v a l  

The oode wheel  and cam a r e  motor-driven, 

Bo Transmit ter  Control  U n i t o  

A 
shuwn i 
c m  C 9  

photograph 
.n F igs .  30 
110 v o l t s  j 

and c i r c u i t  diagram of  t h e  t r a n s m i t t e r  c o n t r o l  u n i t  a r e  
and 31, V?hen\relay 2 i s  energized by t h e  c o n t a c t o r  o f  

- 6  app l i ed  t o  t h e  key inpmoto r  i n p t  t e r m i n a l s  by one se t  
of t he  r e l a y  c o n t a c t s o  The o t h e r  se t  o f  c o n t a c t s ,  on r e l a y  2, shor t -  
c i r c u i t s  t h e  c o n t a c t o r s  o f  cams A and B, which puts 110 v o l t s  on t h e  t r a n s -  
m i t t e r  r e l a y s  t o  c u t  t h e  t r a n s m i t t e r s  o f f  t h e  a i r  u n t i l  t h e  key ine  dev ice  
s h o r t - c i r c u i t s  t h e  code i n p u t  t e rmina l s  

When t h e  code i n p u t  t e rmina l s  of t h e  t r a n s m i t t e r  c o n t r o l  u n i t  a r e  sho r t -  
c i r c u i t e d  by t h e  a u t o n a t i c  keying dev ice  t h e  c o i l  of r e l a y  1 i s  energ ized .  
This breaks t h e  c i r c u i t  and t a k e s  t h e  110 v o l t s  o f f  the t r a n s m i t t e r  r e l a y s ,  
t h e r e f o r e  caus ing  t h e  t r a n s m i t t e r s  t o  be keyed accord ing  t o  t h e  d o t s  and 
dashes  on t h e  code wheel  i n  t h e  automatic  keying dev ice ,  

The 5-minute i n t e r v a l  when t h e  t r a n s m i t t e r s  are o f f  t h e  a i r  is con- 
t r o l l e d  by cams A and Bo The c o n t a c t o r s  o f  t h e s e  two c a m  a r e  connected 
i n  s e r i e s ,  30th c o n t a c t o r s  have t o  be c losed  f o r  t h e  t r a n s m i t t e r s  t o  be 
o f f  t h e  a i r ,  When t h e  c o n t a c t o r  fall ,s  i n t o  cam A, it c l o s e s ,  and 110 v o l t s  
is put on t h e  t r a n s m i t t e r  r e l a y s ,  which cau8es t h e  t r a n s m i t t e r s  t o  go o f f  
the a i r o  Five minutes l a t e r  t h e  con tqc to r  f a l l s  i n t o  cam B o  This removes 
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t h e  110 v o l t s  and pu t s  t h e  t r a n s m i t t e r s  back on t h e  a i r .  T h e  cams are  
d r i v e n  by a Telechron c l o c k  motor. 

Tl ie  Telechron c lock  and cam mechanism may be s e t  t o  t h e  c o r r e c t  time 
by loosening the se t  screw on t h e  motor s i d e  of t h e  s h a f t  coupl ing ,  The 
cams may t h e n  be revolved by t u r n i n g  t h e  s h a f t  coupl ing  i n  a counter-  
c lockwise d i r e c t i o n  f a c i n g  t h e  c lock  motor s h a f t ,  The cams should be 
revolved u n t i l  t h e  c o n t a c t o r  f a l l s  i n t o  cam A; a t  t h e  same t i m e  t h e  con- 
t a c t o r  of cam C w i l l  f a l l  i n .  The c o n t r o l  u n i t  i o  now se t  f o r  t h e  begin- 
ning of a n  of f - the-a i r  i n t e r v a l ,  (See o p e r a t i n g  schedule) ,  If another  
s e t t i n g  i s  d e s i r e d  t h e  cam mechanism may be r o t a t e d  f u r t h e r .  kf ter  t h i o  
s e t t i n g  i s  passed, f ive  minutes may be  added t o  t h e  time every  time t h e  
c o n t a c t o r  of cam C f a l l s  i n ,  The mechanism should be l e f t  a few seconds 
on t h e  f a s t  s i d e ,  "he s e t  screw should nuw be t i g h t e n e d  and t h e  c o n t r o l  
u n i t  pt i n  opera t ion ,  
l e f t  o u t  f o r  t h e  number o f  seconds t h e  u n i t  i s  fould  t o  be fast .  The 
t i m e  may be checked w i t h  WI". 

The 110-volt  a-c l i n e  plug m y  be t a k e n  o u t  and 

When the manual keying swi tch  on t h e  f r o n t  panel  of  t h e  c o n t r o l  u n i t  
i s  turned on, t h e  t r a n s m i t t o r s  w i l l  cont inuous ly  key t h e  s t a t i o n  c a l l  l e t -  
t e r s .  The o t h e r  swi tch  on t h e  f r o n t  panel i s  a n  on-off switch which when 
turned o f f  w i l l  remove t h e  power from e v e r y t h i n g  i n  t h e  u n i t  except  t h e  
Telechron c l o c k  motoro The t h r e e  p i l o t  l i g h t s  t e l l  w h a t  i s  going on i n  
t h e  u n i t o  When t h e  r e d  l i g h t  i s  on, t h e  t r a n s m i t t e r s  are  o f f  t h e  a i r .  
me green  l i g h t  i n d i c a t e s  t h a t  t h e  c o n t r o l  u n i t  i s  turned on. When t h e  
amber l i g h t  i s  on, t h e  t r a n s m i t t e r s  are  keyingo 

C, R w e i v e r ,  

The Hammarlund n o d e 1  HQ120 r e c e i v e r  i s  used f o r  monitor ing t h e  t r a n s -  
m i t t e r s ,  A schematic of t h i s  r e c e i v e r  can  be s e e n  i n  P'ig. 320 

VI., Power Wiring 

The power w i r i n g  r u n s  from t h e  c i r c u i t  b reaker  on t h e  main VOW switch-  
board through t h e  channel  and i s  brought  ou t  through t h e  m e t a l  channel  
p l a t e s  i n  which a re  mounted f ive  30-ampere r e c e p t a c l e s  ( F i g q 3 0 ) .  A n  e x t r a  
length  of w i r e  i s  l e f t  i n  t h e  channel  t o  allow f o r  t h e  p l a t e s  being re- 
movedc 
35 amperes is connected t o  one phase. 

The c i r c u i t  b reaker  w i l l  t r i p  when a load r e q u i r i n g  more t h a n  

.lo P w e r  System P a r t s  L i s t  

350 f t ,  No. 3 i n s u l a t e d  w i r e .  
50 f t .  No, 4 i n s u l a t e d  w i r e .  

6 Genercl E l e c t r i c  Sp52C15 galvanized c o v e r s o  
6 Genera l  E l e c t r i c  ,952151 galvanized boxeso 
6 General B l e c t r i c  59197 p o l a r i t y  caps.  
6 GE 996 r e c e p t a c l e s ,  
6 G E  997 f l u s h  p l a t e s  
6 - 3/4-inch c l o s e  n i p p l e s .  
5 - l/2-inch c l o s e  n i p p l e s ,  



1 - 1-inch c l o s e  n ipple .  
6 - 3/4-inch bushingso 
5 - 1/2-inch bushings.  
1 - 1-inch bushing. 

1 2  - 3/4-inch locknuts ,  
19 - 1/2-inch l o c k n u t s D  

2 - 1-inch locknuts .  

V I I ,  Antenna System. - 
Half-wave d o u b l e t  antennas w i t h  a h e i g h t  of one-quarter wavele#gth 

above ground are uoed i n  order  t o  g e t  good v e r t i c a l  r a d i a t i o n .  A u p  
of t h i 8  a n t e n n a  system i o  ohown i n  Fig.  35, A l l  of t h e  an tennas  except  
t h e  2-hac one p o i n t  i n  t h e  d i r e c t i o n  of t h e  r e c e i v i n g  s t a t i o n ,  The 2-Mc 
antenna i s  broadside t o  t h e  r e c e i v i n g  s t a t i o n ,  Kadia t ion  p a t t e r n s  f o r  
t h e  an tennas  are s h m n  i n  Fie;, 3 7 ,  Fig.  36 shows t h e  c o n s t r u c t i o n  de- 
t a i l s ,  d i re  connectors  a re  used a t  t h e  p o i n t  where t h e  t r a n s m i s s i o n  
l i n e  connects  t o  t h e  antenna,  The connec tors  a r e  of a t y p e  which c a n  
convenient ly  be  disconnected t o  i n s e r t  ammeters a t  t h e  c e n t e r  of t h e  

* antemm f o r  t h e  d e t e r m i n a t i o n  of r a d i a t e d  power, 

Resonant l i n e s  a r e  uoed i n  order  t h a t  f r e q u e n c i e s  may be changed 
quick ly  and convenient ly  by r e t u n i n g  t h e  t r a n s m i s s i o n  l ine ,  

A ,  Antenna System Br t s  L i E t .  I 
2 - 160-f t  wooden masts w i t h  guy wires  and hardwareo 
2 - 82-f t  wooden masts w i t h  hardware. 
9 - 65-ft  wooden poles  w i t h  hardware. 
1 = 35-f't wooden pole  w i t h  hardware. 
10 - 1 9 - f t  wooden poles  w i t h  hardware. 
7 - 15-i-ft wooden poles  w i t h  hardware. 
10 - 6tx4"x3" cross-arms w i t h  braces and hardware, 
4 - 8 ~ ~ 4 ~ ~ x 3 ~ '  cross-arms w i t h  braces and hardware. 
16  - 2 1 ~ 4 ~ ~ x 3 "  cross-arms w i t h  braces  and hardware. 
1 - 3 t x 4 " ~ 3 ~ ~  cross-arm w i t h  b r a c e s  and hardware. 
600 f t  - No,lO galvanized i r o n  w i r e o  
1400 f t  - No, 10 Coppervield w i r e .  
1500 f t  - No, 1 2  Copperweld w i r e o  
13 - eye b o l t s ,  3/8" shank. 
13 - screw eyes,  3/8" shank, 
30 - tu rnbuckles ,  3/8" screw d iameter ,  11-2' opelo 
13 se t s  - Johnson #52 feed- thru  i n s u l a t o r s .  
30 - 7gt o t r a i n  inw1ai ;or r  - Fyrex 67017. 
36 - 4" s t a n d o f f  i n s u l a t o r s  w i t h  h o l e  - Radio Hire T e l e v i s i o n  16800, 
18 - 6" s t a n d o f f  i n s u l a t o r s .  
50 - compression-type s t r a in  i n s u l a t o r s  - Knox 500. ' 

20 - 6" spreador  i n s u l a t o r c ,  
2 0  - w i r e  connectors ,  
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TRANSMITTER TYPE B 
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TRANSMRTER TYPE B 

LOW VOLTAGE POWER SUPPLY 
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WWI - Control Equipment 
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CONTROL EQUIPMENT 
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A T  RIGHT A N G L E S  TO W I R E  

I FIG.37. THEORETICAL VERTICAL PLANE RADIATION PATTERN OF THE 2 
WAVE DOUBLET ANTENNAS +WAVE ABOVE GROUND. 

__ __ 







.___.._.. .  LI . . .. --I.. .__._ .. .__..* -.. . . 

4 

f 
i 
1 

i 


	A Transmitter type A operating instructions e
	Parts list transmitter type A
	;/Y Transmitter type3 e
	A Transmitter type E operating instructions
	B Parts list transmitter type B
	Miecellaneous parta
	3 Trmsmitter type B service notes a a

	A Automatic keying device e e
	Co Receiver e
	A Power Bystem parts list e


