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Let's Talk ... 

MAN to MAN! 
There must be a reason why I worked for years to• perfect 
and organize a thorough Residence Course in Advanced 
Ra lio Engineering. Up to the present time, there ha been 
no school in the entire nited States where an ambitious 
man could obtain complete instruction in Practical Radio 
Engineering. This new C. R E. I. Residence School i my 
a11s11·er to this situation. 

• 

No expense was spared i11 insk11ling tho latest and most 
modern equipment. No details have been overlooked ... our 
eomp'.ete laboratories are truly the mcst outstanding con· 
tribution to radio instruction. If the future means more to 
you than just another pay day ... if you are looking ahead 
... you will surely look into this ideal form of radio• instruc• 
tion. ·write me now, for complete information regarding 
the new C. R. E. I. Residence Course and our famous Ex• 
tension Comses. 

(signed) E. H. RIETZKE, Pres. 

No Trick-Just Good Common Sense 

MAIL THIS COUPON NO'W! 

CAPITOL RADIO ENGINEERING INSTITUTE 
14th & Park Rd., N. W. (Dep't.-05) Wash., D. C. 

FREE 
Please end me your Free 36-Page Catalogue 
and information regarding your courses in Prac­
tical Radio Engineering. I understand I am under 

no obligation whatsoever. 

NAME ............. . ......... ............................... . 

ADDRESS .. . ......... · · .... . ..... ·. · C['£Y ............... , 

New York Representative-M. SCHATT, 200 Broadway-Phone Rector 2-4152 

"I SAW YOUR AD IN CQ." 1'ell this to our advertisers, it helps all of us
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Yearly subscription rate $Ui0 in U. S. and Canada; $2.00 foreign. Make all cheeks. dra!t11 
and money orders payable to the Company. Single Copies. 15 cents. Text and illustrations or 
this Magazine are copyrighted. and must. n0t be reproduced without permission. 
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OPERATOR "J' 

By STEPHEN KOVACS 
Y i ee -Prc� i d (' 1 1 t  A .  R .  T .  A . ,  M em b e r  of  Y. W .  O.  1\ . and l n .,t i t u t e  of R : i o l i o  E 1 1 g i ncer 

\•Vhen we cons ider  rt?sistances i n  ser ies the  
to ta l  resista nce of  the c i rcu i t  i s  equa l  lo  t h . 
sum of the  res i s tances, bu t  ,vhen  t he  res i s ta nces 
a r  in para l l e l  we fi nd tha t  we mus t  opera t e, 
w i t h  Cornl n <·.t u n <·es, t h a t  i s .  add ing  the  condu c· ­
ta nces o f  the para l l e l  bra nches. Conductanc i �  

DIACI\AM 1._ 

the  reci prnca l of res is ta nce t herefore the to ta l  
res istance o f  the  resistances i n  pa ra l l e l  i s  equ : t l  
to  t he rec i proca l  o f' th�  tota l conduct a nce . 

,U i ng G .for c:0 1 1 d uetanc� a n d  I t for l"t'S i s tan (' • .  
t he i r  1 1 1athen1a t i  · a l  re lat ion i s  expressed ; 
R = 1 /G a nd G = 1 / R. 

Then i f  we h a ve R1 and  n:.1 the l ' nd ucta nct.- o f  
R, , th :u  i s  G ,  = I / R ,  and  G ,  = 1/Ro a n d  the 
total  conducta nce G =G ,  + G, = l /R, + 1/R,. 
therefore t he t ota l  resista nce is  eq u a l  to  the  
rec iproca l of  t h i  : t ha t  i s : 

l : = ------
1 /R, + 1 / Ro 

I n  i-\ (.;. c i J•cu i ts we have  i m pedance. · to dea l 
w i t h .  w h ich a re 1nade u p  or res i s tances and 
reactance ( i ncluct h·e and  capaci t i ve reacta nces ) .  
In  ·er ies we  opera te w ith i m pedances, a n d  i n  
para l le l  groups w e  operate w i t h  t he r c iproca l 
of the  i mpeda nce  . .,\ t 1 m i t t 11 1 1 ce ,  a nd t h  rec ipro­
cal o f  reactanc-e. S u �cP J l t a n ce. Th � i m i la r i t y  of 
s l v i n g  D.C .  and  A .C. c i rc u i ts Pnds h e re, t h i s  
i s  b ca us� i m peda nces and  adm i t t a nces ca nnot  
be added in  t ht.-" s i m 1J le  nu.i nner  res i s ta nces a rt' 
h a n d l t -d .  

Su ppos i ng  we have  a n  A .C .  c i rc u i t  which co n ­
t a  i n s  o n l �· res is ta nce, the  res i s ta nce wou l d  offer 
an oppo;S i t ion to current  flow w i t h o u t  affect i n g  
t h t> c · u r re n t - \'O l tage re la t i on ,  b u t  i r  Wt-: a�su111e a 
c i 1 ·cu i t  con ta in i ng capac i t y  a lone wt.• fi nd that  
t h e  t•u 1Ten t  wou ld  lead t h e  vo l tag:t> b� ·  90° . th i ::i  
i s  C \' idt. • n t  wh n we  cons ider  lhn t  a t  t h e  hegi n -

n i ng o f  the c�·c l e  t h e  capac i t �· i s  �n t irt:IY d i ·­
charg d and offers no  res i s t a nc.; to th current 
so that at t h i s  po in t  the c u r rt:nt  i s  maximum 
w h i l e t he ,·ol tage is  jus t  beg i n n ing t o  bu i ld  u p  
from zero. As  t he  capac i ty  is  get t i n g  cha rged 
it offers more a n d  more opp · i t ion to the cur­
rt'n t  flow and  i t s  rate i s  decrea s i ng, w h i le  the 
\ 'O l tage is  b u i l d i ng up reach i ng n1a x i m u m  ,vhen 
the capac i t y  i s complete ly  charged and current 
now i s  m i n i m u 1n.  Howe,·er, t here is a l ways son1e 
1 ·e s i  · t a nc., pre ·ent i n  the c i rcu i t ,  so t hat  at  the 
beg-i n n i ng of the cycle when the vo l tage is 
m i n i 11 1un1 the current ca nnot I e n1a x i mum.  and 
w i l l  reach m a x i n1 u n1 onlv when the \'O l tag·e is 
b u i l t  u p  t some< certa in  point w he re i t  can 
overcome the oppo i t ion  of the  res i stance. This 
mean� ·  that  the current  ca n never lead the voi­
tag-e by the  fu l l  90°

., that  is ,  th res is tance has 
a tendency to keep the cu rrent and volt age i n  
phase,  t herefore i t  i s  ev iden t t ha t  t h e  effects Gf 
th,· ca pac i ty  react a nce and the res is ta nce are 
! JO� apart .

ga i n  as · u m ing that  we ha,·e an  A.C .  c ircu i t  
wh ich  conta i n s  on ly  i nductance we find that  the  
currte n t  w i l l  lag the ,·o l tage by 90° , because 
when the vol tage i s  bu i ld ing u p  in  the  induct­
a nce the magnet ic l i nes of fore expand from 
th middle of the i nd uct a nce u t t i ng t h e  i nduc­
t a nce i t se l f  and set t i ng  up an  E . i\ l . F. wh ich  is  
exact ly equa l  and oppos i te  to  the  E . l\'l . F . gener­
a t i ng it .  so the  \'O l tage i s  b u i l t  up to  n1a x i m u n1 ,  
hul  110 cu rrent i s  flow i ng, bu t  w hen the  voltage 
beg i ns  to decrease t h e  n1agnet i Ii nes of force 
cn l laps-, back toward the center of the  conduct-

1 • 

- - · - .  - - - - . - . - _, _ -

� :, 

A 
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c, r and t he E . i\ l . F. t h u s  genel 'a ted  i:; 
in t i l e  san1e d i rect i o n  as the genera t ­
i ng· E. 1\'L F' . . a n d  t lH•rt> fore current  hf:'­
g: i n s  t o flow when Lhe ,·o l t age lH:•g 1 n:-, 
t o  d l'O J )  (ron1 1na x i n1 u m .  J n  other  "·ord!!t 
t ht- c·u 1 -ren t  lag-s t he vo l tage by 90  dt'­
gret. •s .  fn  s u m n1 i ng u p : we have the 
C'a) )a (: i t y  reac ta nce Xe  caus ing t hl· 
c:u r re n t  to lead b)' 90 . the  J n d u ct i n· 
Re:-H: L H  n c-t:' X , , c-a u s i ng· t he c u r ren t  t o  
l a g  I J .,· !) 0 ° . t h a t  is ,  t h �  effects  o r  t he  
ca pa c· i t h·e and  induc:t i \'t reac tanCL'H 
a 1 ·e exact ly  J 80 ° w h i l e  the res i s tan l · t· 
R ,  tends to  kee1  the eu , . .-en t in S l t> I >  
w i th  t h e  Yo l tage and  t here fore i ts ef ­
r�c t i s � 1 0° fron1 e i t h e r  eapac- i t i \' e  t ff 
i nduct h·e reacta nce. 

T h i s  i s ·how n gra ph i c-a l ly on d i a ­
gra m 1 .  T h e  resi ta nce l ies a long t he 
hor izo 1 1 t a l  axis ( a bscissa ) ,  town ,·els 
the r i g· h t  from lhe or ig in  0 .  w h i l  th e ·  
rea cla nces l ie a l ong t h e  ord inal  : t he 
i ncl u t · t h·e reac tance a bo\'e the or ig i n 
and  the  capac i t i ,·e reacta nce Xe be­
low t h  ori g i n . On t h i s  d i agram wt:'  
havc an  i nduct i \'e n ·actance X , .  o f  j 
Ohms ,  a capaci t h·e reacta nce Xe- of 2 
OhmH and  a re. · i s ta nc;e of -t ohms  g i \· ­
en : the)' make  u p  t he impecla nec Z. 
To fi nd the  tota l  i mpeda nce ; we k n o w  
t h a t  X 1 . i s  exact l y  oppos i te  to X , ,  s i n c:t" 
X i. = 5 and Xe = 2 then X = 5 -
2 = 3 Ohn1s and X r.. predo 1n i n a t i ng. 
then Wt' have only the i nduct ive re­
a c· ta nc of 3 Ohm and the res i s tan <'e 
H o f  4 oh 1ns to  dea l w it h ,  as 1na rketl  
on d iagra m  1 by X a nd R. ,ve ob­
sen·e that R and X form the two 
arms and Z the  h )•potenous o f  a r ight 

7-'0 Kt: 
2000 v. 

t riang l t' ,  t herefore Z = V R2 + X" ;  

i n  t h i s  par t icu l a r  case ; Z = V 42 + �• = v'l6  + 9 

= v'25 = 5 Ohms,  a 1 1d t a n  0 = X / R = :J / 4 w h ich 
i s  t ht- t a ng·t' nt o f  ang· l t::  3 6 ° '5 2 ' .  I t  i s  ev iden t 
t hat Z cannot  be expr ssed by g· l \· i ng i t s  111agn i ­
t ude on l y : b u t  i t  i s  necessary to  g· i ve L he  angle  
i t  make:;  w i t h  t he hor i zonta l a x i s. o r  Uy re­
sol \' i n g· it to X and R.  therefore i mpeda n  ·e is a 
�on 1 1 1 l 1• x  q ua 1t f i t )� , A cl m i t tanee is a lso a con1 -
pl � q u a n t i L .Y . W hen con1 11 lex q ua n t i t i  s a re 
added.  sub t racted, m u l t ip l ied or d i \' icled t hey 
a r"' h a n d led as ,· ec,t ors .  Currents  and vo l tages 
art:' r ec t o r  <1 u a n t i t i t' �  a n d  a re a lso hand led as 
:;uch.  "l'h.?y a re u ·ua l t y  express d g i v i ng t he i r  
magn i tudes a nd the  a ngle the m a k e  w i t h  t h e  
re ference a x is ( hor i zonta l )  i n  a pos i l i \' (coun­
terc lock w i se )  d i rect ion.  

Vectors may be added,  subtracted , m u l t ip l ied 
and d i \' ided by the u sed of  t r i g·onometr i c  for­
rn u J ;e, bu t when  n1ore than t w o  vectors are 
handled t h i s  m t hod becomes ext remely cum­
bersome and  i m p ract ica l .  A far s imp ler  method 
i s  the ,·ect o r fl lgel:J r1t. 

In t h i s  pape r we w i l l  refer t hese complex 
q u a n t i t ies to rert n n g u l a r  cuor ol l n u t e  axes as 
sh wn in d i agTam 1 reso l v ing the con1plex 
qua n t i t ies to their components a long· t he  hori­
zon t a l  and \'er t ica l axes. Thus  the i mpeda nce 
i n  d i agram 1 w i l l  be expressed Z = R + X, or i n  
th i s  par t i cu la r  case Z = 4 + j 3 .  The operator 
".i' '  i s  u sed to  i nd icate that the co111ponent :1 is 
a long t he vert ica l  a x i s, t hat  i s  the \'ector 3 is  
re,·o l ved 90° i n a pos i l i \'e d i rect ion  from the 
ax. is  o f  refPrence 'rhe hor izont a l  a.X i s  i • cal led 
the "a x l s  ot  re alls" and the  vert ical i s  ca l led 
the "n x i s  of  i nHtg l n u  r t es." Al though the value:; 
a long· the vert ica l ax i s  are j u st as  rea l  va l ues 
as  a re those on the axis of  rea ls ,  i t i s  ca l l t:d 
the a x i s  of  i n1ag· i na r ies beca use o f  t he 111 a tht'-

Ma;IJ ,  1933 
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DIA G RA M  3 .  
1 1 1a t i c:a l  s ign i ficanc:e of the operator "J". Oper­
a tor  ".i"' i s  equa 1  to  the squa re root of n1 i n us 
one ( \/ - 1 )  w h ich i� a n  i n1a g i n a ry q u a n t i ty ,  
howe,·er,  j:.! = - 1 . 

I f  we now consider l he rectangu l a 1· coord ina te 
a x  s on d iagram l .  t he va lues  a long the axis  
o f  rea ls .  to the  r ight  from the  or ig i n a re pos i ­
t i ve and  to the l e f t  nega t h·e. Then m u l t i p l y i ng a. 
pos i t i ,·e va lue  0 1 1  l he a x i s  of rea l s  by - l . it 
w i l l  becon1e a nega t i ve ,·a l ue  and w i l l  l i e  along 
the a x i s  to  the  left  of  the or ig in .  This means  
we reYOl \'ed the  Yector a round  the  or ig in  ( 0 )  
1 0° . b u t  - 1  = i "  = v'-1 v'�l .  so tha t  w e  
operated o n  i t  t w ic w i t h  j ,  I f  we operate o n  
the  ,·ector by J once o n l y ,  we t h e n  revo lve i t  
on ly  �0° , and  t he  vector wh ich  i s  op rated 011 
but once by j w i l l  l ie a long the verf ical  axis 
a bove the orig in .  Operat i ng on the vector t hree 
t imes b)' J ;  i" = v'-1 v'-1 V -1 = -1 V -1 
= - j, we then revol ved the  vector 2-10 ° and 
i t  w i l l  l ie a long the  a x i s  of imag inar i es be low 
t he or ig in. 

W i t h  t h i s  effect of operator J i n  m ind ,  we 

may express the  impedance Z = R + jX ( the 
short l i ne abo\'e the letter i n d ica tes t hat  it  is 
a vector or complex quant i ty ) . Had we the i m ­
peda nce a n d  the a n g l e  0 g i ven ,  we c o u l d  s imply 
resol ve  i t  to  i t s  components ; R = Z (Cos 0) ,  

X Z (S in  0) ,  and  Z = Z (Cos 0 +
j S i n  0) . 

I· or a s imple  example  i n add ing vectors. 

G i ven  A. B a nd C complex  qu a n t i l les. A = 6 -

j7, B = 2 + j4 and C = 1 + 6 ;  then A + B + C 
( Cont inued on Page 25)  
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Lady "Op 's "?-Goody
! 

By RED STALLWORTH 

Newsp a p er item : GIRL SEEKS POSITIO"' 
AS RA D IO OPERATOR. . . . . . . 

The SS . "TEEL Y-EXTILATOR is w ell at 
sea , Buen os ires bound , wi th Oscar Glutch a

s ch ie f a nd Miss Agatha Hockwa ld . of Brookl y n , 
as h is jun ior . M iss Ho C'kwald has the watch as Glutch amb l es into the shack . He r face i 
flu hed w ith excitement. 

"Oh l\ l r . G lutch '. I was ju st in co m mu n ica­
tion w i th Palm Bea ch , F lorida , a nd he had the 
love l i e st note I e v er heard . I mean , i t was 
s imply go rgeou s , " cooed M i ss Ho ckwald . 

"Yes , yes , that's ve ry n ic e , 1\ '.I i ss Hockwald , 
but d id YOU get the time - t ick ?" 

"Oh dear ! 1 forgot all abou t i t -but I ' ll  b et tha t WOE o p erator i a n ice fel low , " says Aga­
tha , d i sm i ss i ng t i m e - t icks a l togethe r . "He ce r­
tain ly was sweet to me ; told me GM , 73 and 
every t h i ng . " 

"I wouldn 't foo l a round w i th those coast sta­
tion operators , Miss Hockwald , " wa rns the 
chief . "You can never te ll whe the r one o

f 
those 

fellows has , at one t ime o r a n o t he r , been a 
Fuller Brush Man . :-Sow take all those mar ried 
ops at wee- · • 

Hearing \\". L calling , Miss Hockwald Inte r­
rupts . "Oh ht'avens ! There 's WS L calling Ine on 
Jong -wave . VVi ll you be a nice boy and start 
that nasty old arc for me? Oh thanks . " 

After M iss Hockwald has obta i ned many 

repe t i t ions she hands the chie
f 

a message that 
greatly resembles a re turned i ncome - tax repo rt 
-whatever they look like. He takes a look at I t , 

hakes his head and announces that he 's going 
to turn in ; for :lliss Hockwald Lo ca ll h i m  

after the stocks. 
"Very good, l \ Ir . Glu tch. But please do n 't use 

any more of my too thpaste ; I only have enough 
to last me to R io . ' ' The chief s t ruggles with 
hims If. s pa ts and sh o\"es off m u t te r i ng . . . . . 

Little Agatha has been copy ing the nightly 
press just long enough to be a b le to make a te r­
r ib le mess o

f 
it. She has American T & T quo t­

ed at 7% and Rad io lead ing the f ield ,Y i th 108½ 
and she �-e l led "wise guy '' ,vhe n B ro ok ly n  Ca n 
was tra nsm i tted. 

Con1 ing to the rest i ng pla ce, she re1n oves tht­
phones fr om her matted tresses a nd goes in Lo 
ca li G lutch. The latter. hav i ng had a few shots 
of Greek ognac before ret i r i ng, is i n  a b it 
of a fog as he opens h is b l o  d sh ot e� ·es. 

"l\1r. G 1u lc h. �'.[r. ( : • Iu tc h. It's t i me to get up. 
Come on now. I relieve you on t i tne a nd the re 's 
no reas o n  why you shou ld n 't do Lhe sa rne for 
me. :\fr. G lutch ! '"  

He ma kes a sl ight m ove. opens a ncl c loses h is 
yap like a t:ow chewing u p  a c l othes l i ne. He 
does n ·t sa.,· anyth i ng, ha ving- hea rd her ,vhe n 
she fi rst ca m e  i n and tu r ned on the l ight. 

"Oh go od ness g raci o us, I w ish you wou ld 
get u p : r , ·e got t o  wash ou t a pa ir o f  stock­
ings f o r  Lomoi -ro w. You k nQw T o n ly ha ve one 
pair that hasn "t a ru n in the m. Mr. G lu tch, are 
you g·o i ng to ge t u p  or no t ? '' A t  tl�is ti me _ she 
gets a good l ook a t  h is face and beg m s  to gigg le 
u p roa r iou � l :v .  " O h  1Ju t yo u certai n t y  lo ol, lo u s.v · . 
You · ye been d r i n k i ng aga i n .  hn xe n ·t yo u '! H".\ 
ha. w ha t  ::t 1 1 1 u g : ·  

C l u tch . t ir i ng o f  this nonse nse, gives her a 

too t h l . ,ss l eer a n d l e ts go a b u rs t  o f  healthy 
oat h s  t h a t  se n d s  h e r  n y i n g  back to t h e  s hac l, 
i n  w i l d  r e l  rea t. \V h reu po n  t h e  ch i e f  fa l l s  b ack 
i n t o  a s tupor. 

J n  t h e  s h a ck A ga t h a  p o w ders h e r  nose,  takes 

a n o t h e r  l ook 'at he r t i cket which g ives he r 

• 

I'm Going To Sea Again 

I h a ,·e looked for m y  fun a nd I' ve f ou_nd i t , 
Fro m E a s t p o r t cl a r d o wn to the hn e, . 

Thou gh r ve snapp d off a hu ndred d o ll  ba b ies , 
Only fou r of t he lot we re r ea l f in e . 

One wa
s 

an a ng e l fr om l \Iob il e . 
One was a a \·age fro1 1

1 
Br s t,

And one was a gold e n  sk in n ed Ch i n o , 
But the la st o ne I m et \\" as t he best.  

I'm not much o f  a hand w i l h the lad i e s , 
Fa r fro m a h i ek I'll ad m it. 

But in mo st e ,· e r Y c l i m e. I' Ye 
had a good time , 

Though I u sual l y paid w e ll  f o r i t . 

I q u i l ted a Sh ippi ng Boa rd tank r 
In ll' fob i 1e the day of t he t r ik e .  

A nd g rabbed off a ta id r eb e
l 

flo1 >p e r , 
Fo

r 
beau ty I'd not s e e n  t he l ike . 

H igh -brow a nd haugh ty bu
t 

g e n e rou s , 
A l mos t a Dut chess she \\" e r e ,  

But s he ditched me at last. w h e n  she lea r ned ot 
m y  pa st , 

A nd I lea r ned about wo m e n  fro m he r . 

Thef)  I signed on an Is th mian :llad house , 
W i t h  rails fo r the po rt of Hongko ng. 

A nd I got me an amber sk inned heathen , 
You ca n get t he m  ou

t 
the re for a song . 

F rag ile and ge n t le and da i n t y , 
Do ll i n a teacup she we re, 

But I woke up o ne da y ,  a nd go ne was 1ny pay, 
And I lea r ned a l  out \\"o m e n fro m he r . 

Th n I re tu rned to  the East Coast, 
And made a sho rt t r ip to that F rance , 

Whe re I sp o t ted this "come get me sa vage " 
A nd decided to take o ne mo re chance. 

Da rk ha ir 'd , b ro w n  eyed w i th red lips, 
l l lo re l ike a hop d rea m she were, 

But though quite a dea r , her hab i ts we re quee r, 
And t lea r ne cl  a bout w o n1en f ro m  he t\ 

The n  I shi p ped o n a Sh epa rd L i ne f re ig hte r 
F ro m  Xew Y o rk to Po rt Abe rdee n. 

Whe re I met the last p r e t ty lady _ 
'l .,he s napp iest e yer rve se n. 

T o r r id , res t les. · a nd th i1·s t� ·. 
A judge of good wh iske., · s he we re, 

So I ' ll make o ne mo re t rip. i n  any old s h ip, 
To f i nd out s o me mo re ab out he r. 

cou rage. a nd races i n  to ca ll  the c h ief aga i n. 
She g ives h i m  a not her go od call and th is time 
the boy co me to with a sta rt. "Say , M iss Hock­
" ·a ld , '' he ye l ls. "if � -ou d o n ·t get the de vil out 

of he re I ' m  go n na mack � -a o ne. Get back i n  
the re u nt il I get dressed -a nd say, d id you se w 
tha t patc h o n  my pan ts ? " 

The g ood sh i p STEE L YE:-S T I LA TOR arr ives 

B A . M iss H ockwa ld rushes in to the ch ief. "Oh 
goody ! I ' l l  bet this is a n ice place to take photo­
gra phs and s nd postca 1 ·ds from. J ust wai t 
u n ti l  Maz ie learns t ha t I ' m do w n i n the Argen ­tine. I gu ess she 'l l  bu r n  u p  al l righ t .  Are yo u 
go i ng ashore , Mr. G lu lch ? '' 

·' Yes. " says . O ·l u tch be tween h is teeth. ' 'I 
th o u g h t I' d  r u n o ve r  fo r a w h i le. W hy ? " 

' '  h .  I was j us t  wo nder i ng w ha t  yo u d id 
as h o re-I m ea n, do � -o u  go to the mo Yies and 
L h i ngs l i k e  th a t ?  A re yo u go i ng sigh L- seeing ? " 

Osca r h as s to od a bo u t  a l l  of th is tha t h e  is 
ca pa b l e  o f  a n d  he sc rea m s : " L i s te n ya u r m  
go i ng o v e r  a n d  ge t ','OCk - eye d,  a n d  i f ' t ha t  
po w de r -p u ff o f  :v ou_ rs 1s . 1 1 1  1 n y sha v i ng m u g  
w he n I ge t  back I m  go i ng t o  d r op y o u  o v er 
t h e side ! "  

"CQ" T h e  C o m m e rci al 

Rad io M ag a,i f n e  
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• I RADIO AUTO ALARM 

Modern Aid To Navigation

By J . C . COLLETON 
ubma r i ne S ign al Co mpa n

y 

The n ewspap ers are ru nn
i

ng man y a rticl �s lat e ly on th is de v e lopm n t so we give a l ittle i n formati on w h i ch we t h i n k  y ou r
e

ad e r
s 

a r
e enti tl ed to . 

T he radio au to alarm is a dev ice which ke eps gua rd duty for d
i

stre
s

s calls o
n 

5
0

0 K.C . when the operat o
r is asl eep, wo rk

i
ng on s o m e othe r fr equen c

y 
or pe r f o r m i ng du t i e

s 
o t h er than gu a r d ­

ing 5 00 K.C . 
' .r here are t w o  gene ra l cl

a
sses of au to a l arm 

systems . Both ope
r

ate up
o

n rece ipt of the In­
te rna t ional distress alarm sign al c on sisti

n
g of twe l ve - four s ec ond dash e

s sepa
r

ated b y on e 
second spaces. t he new sy stem be

i
ng made fu r t her se lec ti ve in superposing an In te rrup­tion on the note of t he signal o

f 
27 t i m es a se c -

0 nd• 
The olde r syst e

m which i ex
t

e ns ively u s ed abroad conta i ns a se
l
ect

o
r which c on sists o f  a 

s e ries of relays co
n

nected to a t
i
ming sw itch or 

time delayed re
l
a y. The t

i
m ing d

e
v ic es measure

the le ng th of the da sh and space and ope ra te s s ta nda rd re lays whic h hold closed i f the sig­
n

a
l selected is of the co r rect du ration. Sh o uld 

the sig na l be of inco rrec
t 

time as would be the case i n rece iv ing regu la r tr affic signals , the re­
lays and ti ming de vice s r eset an d s tand ready 
fo r 

another signa l. If th
e 

timing of th e sig nal 
is co rrect a relay ci rcu it closes 

at the end of 
the th i rd four second dash and ri ngs a be ll in 
t he ope rator 's quarters, captain 's cabin, and 
flas hes a red light on t

h
e br idge. Acc o rding to 

t he la w of ave
r
ages, any deYlce wo rk

i
ng o n th is 

p r incip le will be actuated fr equ e ntly b y  traffic signa ls on "500 K. C .  S ince this fr e q
u

e n cy is com ­
mo n ly used as an int

ernational ca lling fre­
quency there is every opportu n ity fo

r f alse 

a lar ms w hen t wo or three s
t

ations are ca lli ng 
simulta neous ly .  Si

nce the on e seco nd sp ace is a
measured part of the d i

stress au to al a rm sig­
nal, rece ipt of distress c a lls is readily p

r
e ­

vented by interference f
ill ing this sp ac e .  

T he older system relies upon the op er ator on 
t he d istressed ship sendi ng o ut the f our se c ond dashes separated by a o ne sec o nd spa c e. In 

times of di
saster the opera

t
or is inclined to be 

nervous and may not for m the r equ
i

r d s ignal 
with • suf fic ient a ccuracy to s e t  off the a u to 
alar m on nearby ships. 

The new system is de
sign e

d 
fu lly apprecia ting the na tu ral defects of the old e r  sy ste m. An 

au tomatic sen der which pro
v

ides th e p
r

op r 
signal for the older sy stem as we l l  as the new 
is cons ider ed desira ble, acc ord

i
ng to the Brit­

)sh Board (If Trade. The au
t

o m at
i
c s e nde r  whi ch 

1s par t of the ne w syst
e

m is so de s ign ed tha t 
it forms t he au tomat

i
c d is t re

s
s al ar m  sign a l si m u l tan eo u sly for bo th sys t em s  w i th a hig h d e ­

gr e of pr ecision. I t  is a w ell k
n

o wn fac t a mo ng r adi o ope ra­
tors th at a w ea k  sign a

l 
of d i

f f
e re n

t 
p

i
tch f rom 

th e i nter fer en ce can be c opi d ev en th ough the 
i n te r fere

n
ce is of much gre

a
te r in t e n s ity . An 

au to a l a r m  b
a

sed up
o

n t he pr inciple o
f 

fre ­
q u ency d i s c rimi nat i on is fund a

men tally f ool ­
pr oof. T

h
e sec

o n d  
a uto alar m syste m is de­si gn e d to s el e c t a t w e n ty - s e v e n cy cl e si g n a l  t o  
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the exclu sio n o f a ll others. This fr q u ency is high eno u gh to ex ceed freq ue ncy a tt ai ned In 
speed key tr a nsmissio n,  ye t i s  low e n ou gh to 

p e r mit use o f  a key i ng rela y t o  e r  a te th e m o d­
ulatio n .  This fe a tu r e  e nables it to be u s e d o n all 
types of rad i

o tr a n s m
i t t

e r s w h

e
t h

e r i
t 

i
s a r

c , 
s park, o r  c ,v. 

Th
i

s au to al a r m sy st em r equ ires an a u t o­
matic s e n de r, that is. a device to k e y  the radio 
tr ansm i tter tw enty-s ev n t i m es a sec o nd . This 
is do ne b y co n nect i ng a qu ick o p er ati n g  re lay 
on to a tuned vibr a tor . Th e vibra to r ma in tains 
the fr que n cy a nd the re l ay o pen s an d closes 
th e key i ng cir c uit o f  the transm i t ter. Thirty 
amp e1· es ha v e  bee n  su ccess

f
ull y  i n t errupted 

twenty - se v en tim es a secon d wi thou t  se rious 
a rci ng a t  the r elay co n t a cts. T he rad io signal s e nt out h as a pe c u l iar flutte r w h i

c h r e s
o l

v e s i nto a major 27 cycle co m p one·nt. 
T

h
e r eceiv i ng a ppa ratus cons ists of a ba nd 

pa ss  r e ceive r o f  hig h s e n s i tivity whi c h fe e d s  a 
s pe c ia l detecto r a nd li n ea r amplifie r .  T he am­
p l ifier co nn ects to a sm all vibrati n g  r e e d  which 

is tu n ed to 27 c y cl es a nd s elects o nly the p ar­
tie u l a r  flutt e rin

g 
sign al. The ree d is de sig ned so 

that it re qu ire s f our · ec onds to bu ild u p  su ffi­
cient a mplitu de to c l ose a p air o

f 
cont acts which 

oper at e the si
g

na l bells ,a nd flashin g lig ht. 
This ti me de l ay is su ffi cient in s ura nc e agai nst 
imp a c ts from the shi p's tra nsm it t e r  a nd static 
bu rst s whic h occur at irregula r in te rv als . False 
alarms a re there by pre v e n te d and he a vy int er­
feren ce d oes n ot prev ent its r e s ponse to a d is ­tr e

ss c a ll s e nt 
by the automat

i
c s e n

d

e r . 
B O OK RE VIE W 

"Modern Co m municat ion " pu bl ishe d by 
Houg ht on Mifflin Comp a ny : New Yor k, is a 
book of 182 pag es co nst i tutin g  th e se v e n papers 
de livered in t he fo r m  of lec tur e s. Social A sp e c ts 
1s cov e recl by Arthur W. P ag e : Res e a rch in the 
Co mmunic ation Field by H. D. Arn o l d  ; Rese arc h 
in Spe e ch and He aring by the well k no wn a u­
thority Ha rv ey Fl etc h er ; T r a nso ce a n ic R a d io 
T elepho ny, by Ra lph Bow n ; Ta l k ing Mo tio n 
Pictur e s  and other by -p rodu cts b y  J oh n E. Ot­
t erson ; Fun damental Rese arch, by Fra nk B. 
J ewet t ; a nd Pictu re Tran s miss i on a nd T e l e­
visi on, by Her be rt E. Ive s. Th e b o o

k 
Is w r it­

t e n  so a nyon e can u nd e rs tand it, a n d the p ub­
lis h e r s  ha ve p e rf o r m ed a wonder ful se rvi ce t o 

a ny
o

n e  inle reste cl in th ese di \ · e r se fields by put­
ting u nder one c o ,· e r  th e se le ct u re s  d eliv ere d 
before the Low ell In s

t
i tut e of B oston, by th e 

r ep r e sent
a

tives from the Bell Lab o r a to ries, 
A me rica n Teleph on e & T el eg raph 

C o
. , a n d t h e E l e c t

r
i c al R e s e a rch Pr oducts, In c .  

" E W DE L E G A T
E

S W A N T E D  

There ar e ap point me nts open for de l egates 
at Port A rthur, Te x a s ;  Gal ve s t o n, Texas ; L a ke 
Charl es, Lou isia na, a n d  all c i ti e s  inl an d whe re 

th e r e  are s ufficient broadca st sta t ions to war­
rant a m  . Anyon d esirin g th e s e  appoin tm e n ts k i

n
d l y c o m m u

n
i
c a

t
e w i

t
h t h

e 
A

s s o c
i
a t i

o
n . 
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.i\. CRYSTAL CONTROL 

SUPERHETERODYNE RECEIVER 

By H. B. FISCHER 
Member of Technical Staff, Bell Telephone Laboratories

SeYeral years' experience with airplane radio 
teJephon apparatus indicated, an,ong other 
things, that there was need for greater ·elec­
ti\·ity in the receiver, and that the changes be­
tween night and da,· frecruendes should be easy 
to 1nake during a flig·ht. Becau e of the li111ited 
width of the frequency b:u1d a\'ailal le for a\'i,,­
tion telephone c n,n,unication and of the larg·,:), 
number of operating companies desiring [re-

. quency alloc,itions, it lias been necessary to 
assign clrnnnels with a frequency separation or 
only about one-tenth per cent. Since this is only 
one or two-tenths of 
the separation o f 
broadcast c h a n n e I s, 
the difficulty in select­
ing the channel de­
sired without interfer­
ence from the adja­
cent ones is evident. 
The requirement of be­
ing able to change 
frequencies while in 
flight arises because 
the gT uncl station 
must be ab! to be in 
continual co1nn1unica­
tion with a group of 
planes, some of which 
may be just begin­
ning a flig·ht and oth­
ers about to terminate 
one. At transition per­
iods between day and 
flight oonditioni;, a 
plane about to end a 
flight may be set for 
one frequency and a 
plane beg·inning a 
fright, at anoth e r. 
·without the ability to 
change frequency at 
a definite time while 
in the air, ready com­
nn1nic::ttion with the 
ground m,cessari!y be­
comes handicapped. 

ployed. From left to right in th diagrnm, there 
is one stage of tuned radio-frequency amplifi­
cation, a first detector or modulator. three 
stages of intermediate frequency amplification 
at 3 5 kc, a detector and automatic volume con­
trol tube, and one stage of a.udio f1·equency am­
plification. A separate tuned circuit for each fre­
quency is employed for the radio frequency 
stage and for th oscillator. Operation of a 
shifting· n1echanisn1 selects the proper circuits 
for the frequency cl sired, the circuits having 
been properly tuned while the plane was on the 

ground. 
In any radio receiv­

er the usable sensitiv­
ity is limited by the 
lube and circuit noises. 
When this limit has 
been reached, sensitiv­
ity to still weaker sig­
nals is obtainable on­
ly by increasing the 
voltage input. For a 
given field strength, 
the voltag·e induced in 
a given antenna is 
fixed, but the voltage 
across a tuned circuit 
in series with the an­
tenna can be much 
greater. Antennas ordi­
narily used for air­
plane ha\'e a compar­
ativ Jy low resistance, 
and so lend themselves 
to the series tunin� 
which is mployed in 
this receiver with ex­
cellent effect. 

: In the development 
of the V\Testern Elec­
tric 12A rec e iv e r, 
,vhich is a part of the 
r1e,v ayiation radio 
equipment, these two 
requiren1ents have been 
fully and satisfactor­
ily n1et. Certain other 
improven1ents which a 
study of pa t, experi­
t•nc indicated to be 

Fig. 2-rrnned tran�fonners in cylindrical cans are 
1Jla,·ed adjacent to the t11r1es with which they are 

asso�iatctl 

Western EI e c t r  i c 
quartz plates are en1-
ployed for controlling 
the frequency of the 
beating oscillator. thus 
insuring lhe correct 
frequency for satisfac­
tory operation undf'r 
all conditions and with­
out attention on the 
part of the operator . 
'I'wo oscillators a re 
proYided, and the one 
rec1uired is selected by 
the operation of the 
same control that se­
lects the proper tuned 
circuits. 

de.·irable have also b en made. In spite of thP�e 
many in1proven1ents, the new receiver win 
,\'eigh no more than ·the 9B. receiver forl)1erly 
u,�ed for this service. 

A schematic of the receiver is shown in Figur 
i.· ·To obtain th required degree of seleC::tivity 
and sensitivity,.� super.heterodyne cirmiit is em-

May, 1933, •

. Under some operat.-
ing conditions the high deg-ree of frequency sta­
bi-lity and freedom from attention on the part 

• of the operator provided by the quartz plates 
may not be required. The 12A receiver has 
therefore been designed· o that in such cases 
a tuning. unit, either the SA or SB, may be used 
in pla e of the quartz plates. These are plug-in 
tuned circuits whose f'0nstants are much more 



10  

Fi g. :t-'l' h �  1 2 A  r�c,• i v e 1· s l 1 o w i n g  d no r  on front  a n d  t.h e 
p roof base on w h ich It mou nts .  

stable t h a n  ;i re those of ordinary tun  d c ircu i ts.
Th co i l  i wou nd on an isolant ite form, and
th ;idju tab !  condens r h:1 • a t hermo tat ic
metal  p l;ite  to  reduce variat ions du to  temper­
ature chang . The un i ts  are mounted in m i_ -
ture proof a l u m i n u m  can s  to " void  changes 1 1 1
the osc i l l ator frequency caused by changes m 
humidi ty .  

These precau t ions.  together with the carefu l 
design of th osci l lator circu it .  m in im iz_e fr -
quency vari,.t ions  caused by changes m the
supply voltage and provide a high degree of
frequency stabi l i ty.  Sma l l  var iat ions  do o cur .
howev 1 ·  and a vern i r condenser i s  required
to compensate for the frequency ar if t .  To avoid
the use  of a mechanical drive for the vernier
when the rece i \·er i s  contro l l ed from a r mote
poin t ,  the v rnier condenser i s  located a t  th 
operat ing pomt and connected to  the set
through a sh i  Jcled radio- frequency transmis­
sion l ine  of low impedance. 
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m i lter  is  opera ted .  A re lay
in th receiv r ma),('S the
n c ssa ry change i n  con­
J1ect ions when the bu tto_n
on t h e  m icrophone 1s  

puJ�,1�inatic gain control ,
wide ly  used w i t h  present­
day broadcast rece1 ,·ersi . 1s
eve n n1ore in1portan_t ,v 1 � ll 
a i rp lane receh·ers. s rn ce 111 
addi t ion  t o  the usua l  fad ­
i n o- due t o  ,·ar iat ion in thl?
t rlnsn1ission path, there 1 • 
a J arg·e clirt nge in s ignal
�trength clue t o  the  travel
of  t h ,  plan . ,v ith the sys­
t l' l 1 1  empl yed in  th 1 2 A
r�cei vt1 r  t he re is  a barely
rn l l i l·Pab lc  chang·e in aud io
output  w i t h  a . variat ion in
ti ignal  input  of  1 0_, 000 to 1 .
E n�n wi th t h i s  w ide  rang;e
i n  a u t onun ic  con t rol ,  how-

ver, a �0rt a in . an101:1 nt of
manual  con t rol l ti  dcs 1rablP. 
An i npu t i n  ex cess o[ h a l f
a v o l t  is  t o o  great to b e
1 ro1 1 ' r l y ha n d led by . the
au tomat ic  cont rol,  and smce
vol tage of  lh is  111agn i t ude
ma y I appl ied when the
plane i s fl y i ng clo ·e to the
t ra n s1n i t t cr .  a 111anua l  con­
trnl is  provided near the

( Con t i nued on Page 2 3 )  
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I \ 
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I I\ 
I \ To obtain the high degree of selectivi ty re­

quired, three intermediate-frequency ampl ifier 
tub s with four double tuned transformers a re
employed. Each such double t uned t ransformer 
comprises a filter section and, mounted in a n
aluminum shield, I s  placed next t o  the amplifier
tube, as may be seen in Figure 2. The fourth
tuned transformer Is connected to the detector
which operates as a two-e lement rectifier and
not onlv suppl ies signal output, but furnlsbe 
voltage 'ror the automatic volume control system
as well .  

0 5  0 
� . 
z 
<i: 4  0 I \ 

All but the audio frequency tube are the re­
cently developed Western Electric 283A tubes,
which have variable mu and high gain. The de­
tector and oscil lator are operated as two and
three element tubes respect ively by connecting
certa in  el ectrodes together. By th is  arrangement 
the number of different types of tubes is re­
duced. For the audio frequency stage a , 285A 
tube is employed. Th is  is a pentode capable of 
del ivering a su fficiPn t l y  high output for the
sat isfactory operatio.n of several  pair of head­
phon s. When the receiver is u sed a s  part of an
a irplane system. this tube also act a the . am­
pl i fi  r for the side tone circuit  whEn the trans-
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ENGINEERING THE COM-

MERCIAL SH:ORT WA VE RECEIVER 

By JAMES MILLEN�' 

There was a t i 111e-and it is not very Jong
past-when the efficiency of  a commercial type
radio receiver might be roughly judged by the
compl icity and number of  controls. It  is neces­
sary to follow ,i. tenuous thread of memory back
to the old days of  th  Marcon i  101 and 112
t une rs to pro,·e this.  Even the present  day
equipment, operating on the Jong wave ship 
channels, presents an  array of dials anc) con­
t rols  compared to  which the broadcast rec iver
of a decade ago, w i th I ts trimmers and ind ivid­
ual l  v tuned c i rcu its ,  was  s i m p l ic ity itself. 

A - m u l tipl ic i ty of long wave cont rols, in the 
hands of  the expert opera tor, ontr ibu  tes a del­
icacy of  adjustment resu l t ing i n  peak efficiency
at  a l l  tun ing points. The i nteract ion of the con­
t rols i s  reduced to  a m i n imum,  and w here ap­
parent. i s  a u tomat ical ly compensated by the 
experi need operator .  A s  a m a t ter of fact.  such
i nteract ion can be d i scou nted as negl igible .  It
appears as s l ight varia t ions in  capacity and in­
ductance which affect ,  aim st  Inappreciably, the
resona nce or  the low fre 1uen y c i rcuits . 

Howe, ·er ,  a degree of in teract ion which would
be negligi ble at 700  meters may be sufficient to
complicate and s low down the process of tun­
ing at 70 meters and below. I nspect ion of the 
fam il iar equation for resonance-

! 
F = -----

21r \/L'C 
-will demonstrate t his, and d ifferentiation of
F in  respect to L or C wi l l  make the mat ter
eYen more clear. 

l\1 0 · t  operators are acqua i nted w i t h  the f�ct 
that a given Yariation in inductan e or capac1Ly
wil l  cause a much greater frequency shift _on
the h lg·h frequencies than on the low. For . 1 1 1 -stance,  a capaci ty  sh i f t  of 1 mmf  i n  a _  typical
circu i t  tu ned to 300 kc, or 1000 meters, w il l cau_se
a frequency variat ion of only 300 cycles, wh1 l,3 
a s imi lar  change in capac i t y  at 1 0, 000 Jee ,  or 
30 meters w i l l  throw the c i rcu i t  200,060 cycles 
o ff  resonance ! These considerat ion ind icate
the importance of control e l i m ination both from
t he point  of  view of  i nteraction and the genera l 
crit ical ness of tun ing which would definitely
tend to Jower the copying efficiency of  the oper­
ator h i ms I L  I n  engi neering· a com mercia l  short­
wa,·e  re ·e iver, th is  means a s i ngle t u n ing C<?n­
t ro l  for at  least t wo tuned c i rcu i ts-the m1 11 -
im. u n1 ontr ibu t i ng adequate  a111p l i ficat ion and
select iv in·-a nd t he e l im inat ion  of the high l y
in t erac L h;e regenerat ion control f o r  t h e  adjust­
n1ent  of  vo lu 1ne. 

It  is  ob,· i ous .  in cons iderat ion of the above
figu res, that  the  a t ta inment  o f  t hese idea l s  is
further e:ompl ica tecl by the very factors t h a t
recommend t h e i r  achievement ! I_t i s  a fall' IY
s· i n 1p le  "n1a t t er to design a single control re­
ce iver  operati ng· from 600  to 2000 meters-bu t 
an tngineer i ng· feat of no 111 ag·er �egree to �c­
c c ,n1 p 1 ish the sarne t h i ng· on a rece i v e r  cover ing
the short commerc ia l  bands ! It is up to tha
m a n u factu rer to  e l i n1 i nate the h u n1an opera.ting
elen1ent  as far as possible, and to incorporate 
i nto r his  design n1uch of the pr�dseness and 

•Th� N:1 t ional Co . ,  l\Ia lden ,  )l ass
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efficiency heretofore contributecl by the operator
h i mself .  

In  addit ion to considera t ion of  s implicity and
electrical efficiency, the manufacturer and his
engineering clepartment  are faced with other
requ is i tes in a rece iver which can be whole­
hearted ly recommended for commercia l  services .
The rece iver must  encompass the widely diver­
gent [requency I ands employed in tra ffic and
broa d ast work. This pred icates a band change
mecha n i  ·m combin ing  mechan ical onven ience 
w i th  the highest  e lectr ical effic iency-e l i m i nat ing
swi l ch ing arrang·en1ents, ,vh ich i ntroduce con­
s i clerable losses, as well as back of panel  plug­
in co i ls .  Body capacity effects, to controls, pho ne
cords or cabinet ,  must be reduced to a n  Imper­
cept ible m i nimum. High qual i ty  ou t put  is es­
sen t ial in ant ic ipat ion of rebroadcast services. 
I t  shou lcl be possible to secure adequate band
spreadi n g  over any of  the short wave spectra. 
The d i a l  shou ld be so des igned as to  take fu l l  

F i g u re 1-,V lr lug  d iagra m of  the  N a t io n a l  G C 
Co m m u u lcat lous  'l'y11e :S hort - IV a y e  J.< e c e l v e r  

ad vantage of  t h e  logging s in1p l ic i ty  con­
tr ibuted by s i ngle cont rol t u n i ng. l\f echan ical
and e lectrical ruggedness a 1·e o f  course essen­
t i a l ,  ancl such ) a rt s  which, bey n cl the m ft n u ­
fad urer's cont rol ,  m a y  break d o w n  w i t h  t i m e
and service, should be s o  located t lrnt they caJJ
be read i l v  tested and replaced by the op rator .
The receiver shou ld  be readi ly adaptable t o
e i t her  desk or rack- and-panel n1ou 1n i ng. 

It is poss ib le  to achieve these des ired , ua l i fi ­
cat ions i n  both  t uned rad io- Freq uenc-y and 
su perh t e roc1yne designs.  Whi le  the shorL-wave
super undoubtedly represen ts  a closer approach
to t he ideal commerc i a l short-wave rece i ver,
the t-r-f job has ma ny commercial a ppl ications.
I t  is usecl as a s tandby recei \'er on a second
chan nel .  I t  is of part icular u t i l i t y  i n a i rcraft,
wher wei1;ht is a ser ious con s i de rat ion .  and_ in
n1a1• i ne  ins ta l la t ions \vhere the grea ter portion
of traffic is  handled on long wa v s. 

The design of such a tuned rad io- freq uency
rece i Yer has contr ibu ted much to  the de ve lop­
ment of t h<= tu ned c ircui ts  in the commercial
superheterody ne , and is_ therefore logica_l ly  in
line for fi rst cons ,derauon.  Such a et  1s  the 
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N at ional  5 C Com mun ica t ions Type d iagram med i n  Figure J . 
An unusual l y  hig·h degree o f radio- [rt:quenc�­

effici ency has b en a t t a i n ed through the use , , r  
the  type 5 pen todes i n  the  r-f  anrl de t ector c i r ­
cu i t8 .  The  h igh ampl ification 
f a  c t o r, trans-conductance 
a n d .  above all .  the high plate 
i mpedance, enab le  the de­
s i gn er to achieve a degree 
of sens it iv i ty and selectivity, 
l hro ug·h proper co i l  design, 
that has heretofore been li t­
l ie  more than an experimen­
ta l id, · :1. I .  '.l'he coils are wound 
on spec ia l  R- 39  material 
wh ich rela ins  i t  low loss 
charact r is t ics even after in­
defin i te  exposure to salt sea
air. Th�se c·o i l s  can be so de­
signed as to 1 rovide a band 
spread ratio of  about 2 : 5 .  
For instan ce,  where a normal 
coi l  would cover from 2400  
kc to 4400 kc, w i th fu l l  ro­
lat ion of the d ial ,  a band
spread co i l  can be  designed 
to cover· any de i red spec­
trum 00 kc w icle, with i n  
t h i s  b a n d ,  w i th s im ilar full  
rotat ion. In  other words,  in  
the ne i ghborhood of  eighty 
meters ,  the band spread coil 
wil l  con fine th  entire tu n ing 
rani;e to 800 kc where an 
orcl inary coi l  would encom­
pas 2000 kc. 

The w iring of  the radio 
frequency c ircu i ts  i s  so stan­
dardized as to introduce a 

l ie  e l i m inated. It might  see m. off ha nd. that the 
cou p l ing affected through t hose por t ions of the 
t u n�cl circuits which happen to be common 111 
pans of  the con ,·en t iona l gang·ed condenser
frame should be of a neg l ig ib l e  magnitude.
True, the paths are very short.  �owever.  an
i nch or so represents  an appreciable part of the 
total  conductor length at  frequencies above 1 5  
megacycles ( 20 meters ) a n d  is  suffident t o  
cause instab i l i ty  and c irc u i t  i nter locki ng. To 
o vercoIne t h i s  t rou ble. a �pecial t u n i ng conde n ­
ser was cleve l opecl, i n w h i c h  both ro to 1·s are en ­
t i re lv  insu lated from the  condenser frame ancl 
froni each other. This des ign makes i t  poss ible 
to is  late completely th  input and output  cir­
c u i t s  of  the rad io  frequ n y stage , su pplement­
ing the usual  sh ie lds and resu l t i ng· i n  a per­
fect l v stable SYS tem 'e,·en a t  th t' h ighest fr0-
que 11c ies to w hich the  rect::h·er w i l l  L u ne. 

'11 h e  Yo l u m r  C o n t ro l  
I t  ha. ·  hereto fore been cons iclerecl t h a t  t h il  

s i n1ple regenera t i on contro l  i n  the de tector c i r­
c u i t  providecl adequate ov ra i l  Yo lurne contro l­
even i n  co1111nercia l  short-w a \·e  recei \·ers. Such 
an a rrangen1ent,  ho wevei\ i n t rod ucE:� u n�es ired 
cir ·u i t  interact ion as well  as resu l t i ng 1 11 suY­
eral forms of  distortion and genera l inelast ie­
ity of operat ion .  \V i t h  su · h an a rra ngement ,  
lh  ra dio- frequency tube i • ne  ·essar i i )'. upera t ­
i n g  at  1naxin1un1 a 111pl i fl  at ion  at  a l l  u n1es, re-

definite and determined • 1 t '  1 a mou nt of inductance and F ig u r e  3-U el r l n !l t lr e  sccn e s-s h o w r n g  ge 1 1 1 • r n  ,·u n s t r u e 1 011 a n , 
s h l t)M i n g .  V u l n era b 1 c  1 n : 1 r t s  a re a n· tt n gt•d be 1 1 c a. t h  t h e  � n lJ • l la sc  capacity-the same in every t o  fa c i l i t a t e  J n s ]) ee,t ion  test  and 1· e 11 l n ce m o n t .  rece iver. The co i ls  a r e  care- ' 

ful ly checked against standards, the result  be- su i t ing i n  overl oad ,  and sometimes blocking,  _of 
in� the cor rect amount of Jumped capac ity ancl both that tube and the dete tor, on strong s 1g-
inductance in every c i rcu i t ,  at a l l  frequencies nals .  Backing u p  the 1 ·ege ne rat ion control  to 
to perm it  s i ngle control tuning of  the rad io fre- reduce s ignal strength res u l ts  in detu n ing ( as 

. quency and detector  ci rcu i ts. well as addit ional d i stortion clue  to the fact 
The two condensers of the gang a re el ctr i - that  the detector  tube i s  then be ing operated 

cally i solated as far as any connecUon_ through wi th  decreased plate or screen vol tages ) .  The 
the common ·haft is concerned. Thrs  1s a pre- obv ious solu t i on  is to  employ a ·econd control 
caut ion w hich cannot be overlooked in the de- opera t ing at the  input to  the  r- t'  stage. 
sign of the c0111me.raial short-wave recei".er where Under actua l  reception cond it ions this ad-
every possibil ity of uncontrolled cou pltng must (Cont inued on Page 2 4 )  

"CQ" The Cowmercia.J 
Jta<lio M 11.ga.zin• 

"Salt Sprays" 
Was you there Charlie ? . . . ::So ? Well I 

was . .  , . . . . .  At 326 Broadway, the latter
part of October 1929, await ing an assignment. 
Having turned one down that clay (yes, you 
could do it in those days) , I hacl just decided 
it wou ld  be best for me to heave up anchor ancl 
set sail for Philly, my hom port, when Christie 
poked his head inlo the Stat ic  Room and in­
quired i f  anyone would l i l<e to "go back to the 
Vaterland." "Barkis was w i l l ing," so I grabbed 
the first train for Savannah, from which port 
the ' 'G orgian" was sailing lhe following day 
for London and Hamburg. I a rrived just in 
time to malce a pierheacl jump.  

\Vhen signing the Articles, I was s urprised to 
learn that I would have an assistant operator,
a young Engl ishman, who was to leave at Lon­
don. After I had every th ing shipshape in the 
shack, I got Sears to spill h is  story, 

He had only made one trip to sea before 
joining the "Georgian , "  that being as j unior on 
a smal l passenger ship running from London to 

'ape •.rown. It  being his first trip, he had his 
hands full trying· to make the antique 1 K·w 
spark, that passed as a transmi t ter ,  say "uncle. " 
Upon his return to London, he was transferred 
to the "Georgian," the A1neri ·an operator, a lso 
a first tripper, having been sent to a hospital 
suffering from stomach troub le, att ributed to  
h is efforts i n trying to dr ink the City of London 
dry during the few clays t hat the vessel re­
mainecl there. The Marconi people  sent an in­
spector along with Sears to checlc up on the 
ec1 u i pment, a converted P- , ancl to instruct 
h im on i ts operation.  After a hal f hour spent 
in  snooping· about the trans1n i tter and gazi ng 
at it from all angles, he happened to glance 
behind the control panel and exclaimed, "By 
jove, the bal l)· ol '  thing's  a va lve tran mitter !" 
\\"ilh this br i l l iant  bit of information, he  de­
} lar ted. 

T\\'O days out o f  the Channel ,  a French fishe1· ­
man .  home\\'arcl -bound from t h  Grand Banks, 
ha i lecl the ' 'G eorgian," s ignal ! d her posit ion 
a t  cl  requested that they rad io  i t  i n  lo Ushant 
( Fl�U ) ,  France.  I t  was then that Sears dis­
covered h is  s t was not perk i n ' .  For three days 
he searched for the troub le  without any suc­
cess. On the 4 th  day the saloon messboy, 
"Speedy ,"  i nformed the captai n that he had 
taken a cou rse in  w ire less . and WAS SURE l ie 
eoul<l get the set to work. The Old ){an told 
h im to clo h i s  stuff.  'peecly and ears immedi ­
ate ly  w,;nt  into  a h uddle ancl the net resul t  o f
24  hours of physical ,  n o t  to  ment ion mental ,  
la l  or  was a radio shack trewn waist-deep ,vith 
cliscardecl i rcu it  d i a grams and enough w i re 
to Jay a trans- A t l a n t i c  cable. A t  noon the same 
day Speedy donned a coat l i ned w ith brass
hu tton:s, secu red fro1n some u nknown source, 
and noncha lan t ly  seated h i n1se 1 f  at  the saloon 
t a b le . The Chief  Eng ineer, who  was  seated a t  
t h e  head o f  the tab le ,  choked on h i s  food a nd 
fi nal ly managed lo g·asp out ,  " '\Vha t  the heJ I  
a re you doing here ?" Befo 1·e reply ing Speedy 
h.,J pecl h i mse l f to  a l iberal port ion of  corn beef 
a nd cabuage ,  w h i l e  the Ch ief  gazed at him in 
a 111aze 1nent .  ' "\Ve i l ,  as you know,  the Capta!n 
haR g· iven 1ne penn ission t o  ass is t  l\ir. Sears. 1n  
repa ir ing  the rad io  transmi t ter, . a nd as Ass1s_t­
a n t  Radio  Operator ,  I am ent r t lecl to eat 1 11 
th t-: . ·a loon . • · ° 'You ornery on�of-a-seacook, " 
·pu ttered the ch ief. • · You ; "  and  words fai l i n:� 
h i m  he reach cl for th e ca tsup bottle .  E x i t  
Speedy. By th is t i me Sears found that  _he hacl 
a nother piece of t roub le  on h r s  hands. 1 .  e . .  a n  
open c ircu i t  i n  Speedy's upper-reg· 1on and 1n 
order to  rid h i mself or  i t  pol i t ely sugge,stecl that 
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Do You Remember? 
By G.  J. F. 

Perh a ps some of you Old Timers remember 
" 3 P \V" ( Ph i ladelphia School of Wireless ) ,  which 
was located at Broad and Cherry Streets. If 
you do, you will remember "Smitty" . . . . .  Smitty 
and "3PW" were synonyn1ous . 

Theory was his l ine-when he stuck to it- but 
l,1e hacl a better l i ne  of  verbal ancl practical 
Jokes that made him popular with h i s  students. 

One hour i s  a long tim to be bombarded with 
a descript ive volley of M:olecu Jar  Action or to 
be gassed by a deta i l ed account of '£ypes of 
Lead Acid Cel ls  and Construction Thereof · and 
a half  hour of this  was about al l  most o'f the 
fe l lows cou ld stand. Heads would begin to nod 
s leepily ; some would gaze abstractedly out of 
the window,  , deeply engrossed in  a contempla­
tive ob · rvatron of the ste l lar construction • oth­
ers would st alt h i l y  produce l imberger or 'l i ver­
wurst sandwiches and drowsily munch on them. 

At these signs of indolence, Smitty would 
drop theor.r , for the t ime being, and re late tales 
o f  his exp�rienc s when an operator at sea, 
most of w h rch had a Baron Mun hausen tenor 
a l t ern a t i ng with a fe,v racy jokes. 

But his favorite joke was to assemble the class 
around the 2 K. W. Federal arc set and warm 
it  up ,  expla in ing each operation as he we n t  
a long, Then he would open t h e  a rc chamber 
after i t  had cooled off, an d  describe its intri� 
cate _in n er-w<?rks, allowing just enough t ime 
for _ a 1 1· to m rx w i t h  the hydrogen gas. When 
closing th chamber, he wou ld gh·e it a l iberal
shot of  "a l ley ."  

The next t!"P was to select a beginner and 
confer upon h 1 1n t he honor of  exh ib i t ing, to the 
as embled clas�, h i s . ski l l  i n  starti ng the arc. 
The uns:uspect 1 ng v 1ct 1m would t imid ly sea t 
h 1 1nse lf  1 1 1  the  operat ing chair, in the  same 
manner that a condemned convict seats h i mself  
on the "hot stove . "  I f  he became sta �e-struck 
Smitty ancl some of the older student; " i n  th� 
know," ,vou ld benignant ly  lean a ross h

1

i s  shou l• 
der ancl coach him along, step by step, untl l
the a l'C was ready t o  be · truck ; then cautiously
st  p back, with a fina l  ,varning to be sure and
s tr i ke  the arc  hard. At th is  cr i t ica l  moment 
the re · t  of  the  beg inners would crowd closer to 
the arc chamber with bated breaths. 

A fter a few nervous passes at  the arbon 
holder, our v ict im would grit h is  teeth, close h i s  
ey s . and s la,m the  holder in  as hard a s  possible ; 
p�r rnstrucl ions ,  as a good pupi l  hou ld .  

WHA M ! BA_NG ! Up wou ld  fi�- t he u pper 
chamb r, belch rng forth flame ancl g-as i n  e\'erv 
d i rect ion .  Chaii·s and s low-Footed s tuden ts  were 
bowled over  in the mad scramble for the door­
way : a nd i n  a few seconds the classroom wou ld  
be pract ica l ly deserted, except for  Smitty and 
h i s  conspirators, 

he ren1ove h i n 1se l f  fron1 the radio shack and 
go bc1ck to ·w rest l ing  pots and pans .  

A day's  run from \Vi lmi ngton N C the 
Sk i pper handed i n  his  arr ival  rnessage. · •w ith 
th is  to insp i re him, Sears fina l ly  loca ted h is  
trouble-a broken p igta i l  connect ion on the 
secondary wave-changing sw itch.  

A re you a regu lar subscriber?  I f  not, ,vhy 
not  send $ 1 . 5 0  immedia tely and get CQ regu­
larly ? 
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SOME NOTES ON PLATE OUTPUT 

CIRCUITS OF TUBE TRANSMITTERS 

By E. H. RIETZKE 
Presiden t ,  Capi to l  Rnd io  E ngi neering Ins t itute,  Member, The In t itute  of Radio Engineers 

ProLa b J �, no other s ingle adjustment in  a 
transm itter has a ·  great an effect on the oper­
at ing efficiency and output  of the  tube as has 
the adjustment  ot'  the plate tap-a nd probably 
n o  oth r adjustment  is made as a ru le  with 
such a ,·ague idea of  what should happen and 
what adjustment should be con iclered correct. 

Diagram 1 shows schemati a l l y  the conven­
tional p late  tank c i rcu i t ,  LC, the power supply ,  
and some source of  grid excita t i on vol tage, E, . 
'l'he p late  t a p  P is al ·o sho\\'n as be ing variable. 

Now in  very practical transmi tter the tank 
c ircuit LC has two pri ncipa l (unct ions.  F irst ,  
I t  acts a .  a s e r i es resonant circ u i t  in which a 
comparat ively high i rculat ing current is bu i l t  
up for cou p l i ng a n  antenna, exc i t i ng a follow­
i ng ampl ifier grid, or exci t ing the grid of  the 
same tube it' the tube is acting as an oscillator 
w i t h  e i ther  a crystal or a tu ned LC grid cir­
cu i t .  As a series c i rcu i t  the  R .F. cu rrent in  
ammeter A is  l i m i ted entirely by the R.F. re­
s istance of the  c ircu it ,  LC being adjusted to 
resonance or very close to resonance . ( I n  tha 
case of an osci l l a tor t he p late tank circuit  ls 
adjusted to a frequency sl ightly higher than tha 
operat ing frequency in order that the c i rcu i t  
may act as an inductance to provide the  c:>r­
rect phase re lat ion for the feed back t hrough 
the t u b  . )  ' i nce the greatest percen tage of  the 
R.F.  r s i s tance is i n  the in ductance at 
norma l  frequencies wi th  wel l  designed r
ci rcui t  appartus, as the tuning tap T is  
1noved to,vard ground and the tuning 
capacity i ncreased i n  proport ion the 
c i rcuit re istance wl l l  usually be de-
creased wi th a correspond i ng increase 
in  the c i rcuit  current as ind icated by A. £ Second, the  plate tank c i rcu i t  acts as :, 
a para l le l  c i rcuit  con nected between the 
plate and filament thus pro,· iding the 
h igh load i mpedance i nto which the tube 
must operate. While the ser ies resonant 
circuit res i stance may be 6 or 8 ohms, 
its total paral lel impedance should us­
ual ly  be i n  the order of  several thou­
sand ohms. This is the characterist ic of 
a l l  resonant paral lel  circuits consisting 
of Inductance in one branch and capac­
ity in the other. Theoretical ly if the 
plate P is  connected at point x and cir-
cuit LC contains  absolutely zero resist-
ance the impedance between x and y at reson­
ance wi l l  be infinite .  This condition is of course 
i mpossible as both the condenser and the in­
ductance con t a in certain resistance losses. 

If the resistanc of both branches is defin i tely 
known the exact impedance of  the para l le l  c i r­
cult at the resonant frequency can be calculated. 
However the individual res istances are d i fficul t  
t o  measure a n d  usually o n l y  t h e  total c i rcuit  
resistance is  measu red, the assumption then be­
ing,  wlth  a well  designed condens r and ex­
cepting at the very h igh frequencies, that most 
of  the c ircu it  resistance is  ln  the induct ive 
branch. With this  assumption the parallel  Im­
pedance between x and y ls equal '\pproximate-

Jy lo ,  Z = L/OR. L and C being in microhenries 
and microfa rads ,  R and Z in  ohms. By know­
mg the effect ive  R.F.  res is tance per turn of the 
type o f  inductance to be used, i t  is comparative­
ly easy to des ign the coi l and condenser com­
binat ion to prov ide the approx imate des ired 
para ! !  I impedance . 

HoweYer in most cases w here the t ransmi t t .,r  
m u s t  be adj ustable over a band of frequencies 
such an exact design is nei t her  ent i r  Jy  prac­
tica l nor desi rable.  Thus the plate tap P is us­
ually made adjustable. I f  P is connected at x, 
then Z =L/CR. If P is connected at y, Z=O. 
I f  P is connected exact ly h a ! (way between x 
and Y, Z = L/2CR. In other words the parallel  
impeda nce between ta]) P and ground wi l l  be 
in  d i rect relat ion to  its pos it ion on the coi l  L. 

A tube, or any other power generating device, 
w ill del iver the greatest amount of power into 
an  impedance equal to the internal generator 
impedance, in  this case the plate-filamen t tuba 
impedance. I f  the load imp dance I made less 
than the tube impedance the po wer output fa l l s  
off rapidly ; i f t h e  load impedance i s  made 
greater than the tube impedance the power out­
put  fa l l s  off but not so rapidly. Thus with al l  
other adju stments kept correct as  tap P !s  
moved down the coil L the R. F.  current  in  A 
w i l l  increase unt i l  the point  of optimum im­

T )( 

p 
C 

+ 

O � as.,.am 1 
pedance is reached and then decrease rap id ly .  

The  D.  . p la te  curre n t  mi l l iammeter l\I .A. 
must now be considered . Assume the tube is 
worked with a compara tively h igh grid bias 
so that with no excitation very little plate cur­
rent flows, the usual cond i t ion with te legraph 
transmitters and with the Class B amplifier i n  
a broadcast transmitter. The impedance of  the 
tube and the load impedance are i n  series. 'l'he 
generated A.C.  voltage in the plate c i rcuit  is 
equal to µE • .  With high load i m pedance th i  • 
voltage can force only a smal l  current through 
the t ube and plate circuit ,  thus with a h ii:-h load 

(Cont inued on Page 26 )  
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R.ADIOTE_LEGRAPH OPERATOR LICENSES 
(Due to cont inued demands from ou r readers 

we . are publishing again the l icense regulat ions 
�ht<,h went mto effect July 1 .  1932, on ly  el im­
I!1a t 1 ng such paragraphs as apply to amateur 
licenses and a t  tha encl note amendments with 
dates. ) 

1. o m m erc ia l  Ext ra F i rst  C lass-To be e l i ­
gi b le for exam ination,  an appl icant  for this
class of l icense must hold a radiote legraph
operator fi rst c l ass l i cense and must  have
been actua l ly  engaged as an operator at
�tat ions open to pub l ic correspondence for
at  l east  ,18 months during the two years
previous to his applicat ion and must not
hav!l been penal ized for violation of  any
rad io  act, treaty o r  regulation binding on
the United States. Appl icants must pass
code t ests in  transmission and receptio n
a t  a speed of not less t h a n  30  words per
minute in  onti nental Morse Code and 25
words p r m inute in American Morse Code
fiv characters to the word. The quest ions
in this exami nation wlll cover the same
subject s requ i r  d for rad iotelegraph antl
radiotelephone class of operator l icense but
considerably wider i n  scope.

Holders of l i cense of this class are authorized 
to act as chief operator at any licensed radio­
telegraph or radiotelephone station except ama­
teur. 

2. Rad iotelegrn,ph Ope1·a tor F i rs t  C las s-To be
eligible for examination,  an appl icant for 
th is  class of  l i cense must have been actual­
ly engaged as an  op rator at ship or coastal
stations open to publi correspondence for
at least 12 months. Appl i cants for th is  class
of l i cense must pass code t ests in tra nsmis­
sion and reception at a speed of a t  least 20
words per m i n u te in Continental Morse
Cocle, code groups, and 25 words per min­
ute in Cont i nental Morse Code, p la in  lan­
guage (5 characters to the word ) .

'.rhe practical a n d  theoretical examina­
at ion  sha l l  cons i  t of comprehensive ques­
t ions under the fol lowing head ings : 
( a ) Diagram of radio  i nsta l la t ion : Appli­

cant� a re requ ired to draw a complete
'"· i ring diagran, of  a modern 1narine
radio i nstal la t ion  as u sed aboard A mer­
ican vessels .  The appl icant  may be re­
q u i red to  draw e i ther a spark, arc, or
Yacuu m  tube tra nsmi tter ( w ith radi CJ­
telephon attachment ) .

( b ) Theory, adju tment, operat ion ,  and care
[ modern rad i ote legraph and radio-

te lephon t ransmi t t i ng  apparatus. 
( c ) Receiv ing apparatus.
(cl) G enera l principles of  electric i ty. 
( e ) Operat ion and car of storage batter ies.
(() Pow r supply apparatus .  
(g) In ternat ional  regu lat ions governing

radio communicat ion  and the Un ited 
tates Radio Laws and Regulat ions.  

Holders of th i  • class of  l icense ar authori zed 
to act as operator at  any l icensed radiotelegraph 
station except ama t ur, or to  act as chief  oper­
ator on a vessel in the first  class enga ged i n  
International servi ce. 

3 . Il a 1l i otelegr11ph  O 11ern,tor Seco,ul C l a s s-Ap­
pl ica n ts for th is  c lass  of  l i cense mu. t pass
code tests in transmission and rec pt ion at
a speed of not less than 16 words per min­
ute ln  ont inental ).Iorse 'ode, code groups,
and 20 words per m inute in Cont inen tal
M orse Code ,  plain language (5 characters
t!) the wo!'cl ) .  The pract ical and theoret ical
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exam i n a t ion w i l l  cover t h e  same subjects 
as Radi otelegraph perator First Cl ass li­
cen se. 

Holders of th is  c las of license are authorized 
t o  act as operator a t  any l i censed radiote legraph 
stat ion e?'cept amateur ,  or as ch i ef  operator on 
a vessel l l1  the fi rst class engaged in  i nternat ion­
al . service.  They w i l l  be au thor ized to act as 
chief opera to_r on a v sse l in t he second class 
after l icense 1s  endorsed certifying to s ix  months 
or i:nore sat isfactory servic as an operator a t  
radiotelegraph stat ions open to pu b l i c  cone­
spondence. 

4 . Rad lo te lcgraJ Jh O J)era t-0r T h i n! Chi s-A p­
pl ican ts  for_ t h is  c lass of licen ·e must pass
a code test in transmiss ion and reception at a 
sp eel of not less than 15 worcls p r m i nute 
1 1� Con t 1 1 1ental Morse Code, p laln language 
(a characters to the word ) ancl a practical
and theor L ica J examination consisting of
compre h ens i \' e  quest ions on the care and 
operation of vacu u m  t u be apparatus and
rad i o  communicat ion laws and regu lations.

Holders of  th i s  class l icen • wil l  be au thor ized 
to  opera te any ra diote legraph stat ion exceut 
amateur and stations open to i ntern ational 
mob i le pub l i c  correspondence. 

5. Hol ders of ra diote legraph op rator l icenses
o f  t l_,e first, second, and t h i rd c lass s m a y
qua l i fy . to  operate rad iote l ephone stat ions
by passmg_ th  . regu lar rad iote lephone oper­
ator exa mmat ,on  of  the cl ass desi red ancl
having the ir  l i censes so endorsed.

6. Racliot legraph operator first, second and
third class l i cense xaminat ions wi l l  in ­
clude . 1 uest ions rela t ive to the theory ' and 
operat ion of rad i ote l ephone apparatus i n
o_rder that t h e  hol ders of  th  se class s o f
licenses m a y  operate rad iotelephone appa­
ratus emJ) loyed i n  mobi le  and point-to­
pomt service.

RADIO T E L E PHO N E  O P E RATO R LIC E N  ES 
. No code test i s  req u i red for th ·e  classes of 

licen ses. 
7 . lta tl lo l e l eJ Jhone P i rst  Cla ss-Appl ica nts for

this class of l i cense must pass a t heoret i­
cal exam inat ion coYering lh fo l l ow ing : 
( a ) Diagram of modern broadcast i nstal­

lat ion .
(b) Theory, adj u stment ,  opera t i on and care

of modern rad iotelephon transm it t ers
(c) Receivers.
( d ) Gent> ra l pr inciple · of  lectr ic i tY
(eT Operat ion ancl care of  storage ,;;lt r ies
( f ) Power supply apparatus .
(g ) Ra l ! o  commun icat ion laws and regu la-

t i on · . 
Holders of t h i s  c lass of l icens are authori zed 

to act as op rn tor at a n y  l i censed rad io stat ion 
;i.;:_Pt s tat ions J icen ed for rad iotelegraph ser-

8. R1_ul lo t t • l cp hon ,• . O I1era t u r  Ser,u 1 1 t 1  C l n s s-A p­
pl icants for t h i s  cl» ss or  l icense m u  · t  pass 
� n xarn inat ion s in1 i 1 a r  t o  t hat  requ ired 
for rad 1o te lephon operator fl rst class, b u t  
n o t  so con1prehensive in  ·cope. 

. H old  r • o( th is  c l ass of l i cense are author­
ized_ lo  act as op rator at any  l i censed rad i o  
�talion . e x  · e p t  broadcast and s t >1 t ions l i cens d 
I 01· rad 1ot  1 graph servic 

0 . Rn d lo te l c 1i h o 1 1 e_ O J)e rn t o r  T h i rd l a � s-Ap­
pl i�ants  for  this class o r  l ic<'ns .; w i l l be re­
qmrc.d to pass an examina t ion co\'er ing the
Jaws  and reg u lations gover n i ng radio com-

( Continuecl on Page 2 7 )  
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A THREE-FREQUENCY RADIO TELE­
PH'ONE TRANSMITTER FOR AIRPLANES 

}"' ig. 2-'l'he ltlA 1·a(I io teJcpho11e 1 ru ns1ni1 tPr 
with t·0,1 l'r removed showing one of tile plug-ju 

transformt•r u11its IJeing inserted. 

Operating experience with airplane radio t1::le• 
phone equipment during the last few years has 
served to emphasize the need for facilities per­
mitting rapid change of the operating frequency. 
The large increase in night flying has n1ade 
c:reneral the use by each tran port con1pany o( 
;;_t least two frequencies: one best suited to day 
conditions and one, to nig·Jn. It is apparent that 
the transition from day to night frequency will 
result in confusion unless all stations on the 
syste1n, including planes in flig·ht, can �hange 
frequency simultaneously. In a new a11·pl:'-ne 
transmitter which has been developed. lheretore 
provision is n1ade for changing the frequPncy 
by operating a simple manual control. This_ al­
lows the pilot to change from day to rnght 
frequency or vice \·ersa. at a preeslabl1shf:d 
time. No technical skill is req1:ired for U11s 
procedur as it involves no tuning operations 
"·hatever. 

Besides this fealu1·e, the new trans1n1tter­
known as the 13A-incorporate • a lhird fre­
quency channel which may be selected by .!_he 
same control that changes fron1 a�·�' to n1o ht 

frequencies. This arrangen1ent contributes g1:eat­
ly to safety becaus all Department of �orn­
merce stations keep constant watch on 3JO� ke, 
which frequency is not assigned to any trans­
port con1pany. B:y being :::tbl� to tran:-:-n,tl 0:1 
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By W. C. TINUS 

lre111ber of Terhnic:11 Staff, Bell Telephone 

L,1 bora tori es 

3105 kc, therefore, an airplane pilot can com­
municate at any time with a Department of 
Commerce station lo ask for w ather reports or 
other information or to request assistance in 
e1nergencie •. These government stations reply 
on the weather broadcast frequency so the pilot 
can have two way con1n1unication ,vith the1n 
at any tin1e without rec1uiring an additional 
channeJ in his high-frequency receiver. These 
outstanding improven1ents, as well as others 
in the control and maintenance features arise 
fron1 certain novel refinen1ents in bot'h the 
electrical circuits and in the n1echanical design. 

The radio frequency circuits consist of a 
crystal controlled oscillato1·, and two stages of 
amplification employing screen grid tubes. The 
use of these four-element tubes-especially de­
signed for this service by H. E. :\Iendenhall-­
eliminates the delicate and troublesome neutral­
izing adjustn1ent, which is ven· advantageous 
in portable apparatus. 

Of considerable interest are the coupling 
transformers used between the oscillator and 
amplifier, and between the lwo amplifier stages. 
These are 1·adio frequency transformers which 
in conjunction with the tube and wiring capac­
ities form band pass filters. The two trans­
formers for each of the three frequency chan­
nels are built as a single plug-in and many 

Vig, :t-A eornhi11a1ion oi" coil an l 1uira con• 
1le11:,.••r forming the n11te1111a t'1111p!:.1�- rircult is 

l111ilt a..: a �i11g·h1 plu�•-i I unit. 
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s w i t ches a r  n1echa11 ica l ly  conn l­
ed together and operated by a 
single con trol .  An inte 1·Jocking 

w i tch is a lso connected to the 
same control which prevents ap• 
p l i ca t ion of h igh voltage to the 
t ran smi tter except when the switch­
e a re centered on one or another 
of the t hree channels. This switch 
al o l ights a lamp in the control 
unit near the p i lot when the 
S \\' i tch s a re off position. 

A novel  system of modulation is  
used i n  the new transmitter wh ich 
p r m i ts deep modulation of  the  
fifty watt carr i  r w i th  only about  
one watt  of  audio- frequency power.
Th i s  feature is  d i rect ly  respons ible
fo r the very sat isfactory overall
efficiency . The audio ampl i fier­
l i k e  the  osci l lator a 205D tube-ls
empl oyed lo  modulate the screen 
bias of both of the radio  frequency
ampl ifi r stages. The overal l  char­
acteristic of  these two m du lating
ampl ifi ers i n  cascade is  nearly
l inear u p  to substant ial ly complete 
modu la t ion . With maximum modu­
lat ion , the largest harmo n i c  in the
rect i fied output is  Jess than 10%
Jf the (undam ntal. The low fre-

1,' l g, 4-'l' h e  n e w  I Ja l l a s t  l a m p, emp loy i n g  a two c.o n t act  qucncies are pu rpose l y  attenuated 
Et l l s w a n  b a se ,  I s  o f  u nu su a l l y sma l l  s ize.  by a series conden ·er in  the input  

b seen i r. F'igu re 2 .  Th is  arrangen1cnt not  on ly  
e l i m i nates tun ing controls but results In  a 
rugged and com1 act design. Such units arc 
avai lable for a number of bands varying from 
550 to 800 kc in w id th  and so located tha t one 
tran sformer covers I ractically all  the av iation 
n ight frequencies and another the day fre­
quencies. Transformers suited to other bands 
than those used for a i rcraft communication are 
also ava i l ab l e. R. C .  Newhouse was largely re­
sponsible for thei r development. 

The crystals are also arrang d in  plug- 111 
units,  and may be seen behind the tran sformers 
in the photograph. The crystal is  connected i n  
t h e  grid c i rcu i t  of  the  osci l lator tube, and  oper­
ates at on -ha l f  of  the des irecl output frequency. 
The pr imary o f  the transformer coupling the 
osci l lator to the fi rst am1) 1 i fier  pr sents a h igh
induct ive reactance to th nlate of the osci l lator
at  the crysta l frequ ency, which l s  necessary to
produce osci l l a tions. The second harmonic  f 
the cryst a l  (re Iuency is passed by t h i s  trans­
former and  dr ives th  fi rst ampl ifier  at  output
tre 1u ncy .  S i m i lar ly  the  other transformer pass­
es th  outpu t frequency and  dr i ves the second
amp l i fier.

Coupl ing b tween the second ampl i fier and 
the antenna is secured by a s im ple tuned c i r­
cu i t  which m u st be adjusted in the field to tune 
various a n t e n n a s  of  w i d  J y  d i fferen t  charact  r 
ist ics .  There are also t h ree of t hese c i rcu i t s  
which, cons i st i ng of  a co i l  and a fi xed mica con­
dens r, ar  b u i l t  in the Cnrm of a p lu�- in  u n i t  
as  show n i n  Figu re 3 and  i n  t h  front of  the 
transn1 i t ter in Fig·ure 2. A con t i n u ous  w ind ing  
of bare t inned copper is wound on  a n  iso lan­
tite form, and clips on s l ide  rocls  ca n be set  on 
any tu rn. ,v11en  c lamp d i n  place they make good 
contact direct ly  wi th  the winding i tse l f .  Fine tun­
Ing is  done by a smal l  inducta nce wound on th in ­
s ide of  the coi I Corm a t  the low poten t ia l  end of  
the co i l .  Th is  contact i adjus ted wi th  a screw­
driver wh ich may be i n  · rted through a sn, a l l  
door i n  t h e  fron t of  t h e  transm it t er. 

Three-po in t  switch s are employ cl to  se lect 
the desired crysta l ,  pa i r  of interst age trans­
formers, and a nt enna coup l ing u n its ,  and all  the 

circuit to reduce the ampli tude of  a i rplane noise 
picked up by the microphone . 

A schematic circu it  of the complete tran mit­
ter  Is shown in Figure 1. A thermocouple  in  th.i 
raclio- f.requency ground circu it is  employed to 
op rate an antenna ammeter near the p i lot ,  who 
can there fore note whether the current is nor­
mal  and w hether i t modul ates when he speaks 
i nto the m icrophone-a posit ive assunrnce that 
his  transmitt ing equipment i s  work ing properly. 
A l l  grid and plate c i rcu i ts are equ ipped w ith 
jacks (not shown on the d iagram ) accessible 
through a door on the front of the transm itter, 
w h i ch faci l i tate the locat ion of  trouble  and 
rout ine  check i ng by the main tenance men. An 
antenna rel ay, mpl oyed to w i tch the antenna 

(Con t l n uecl ou Pag 32 )  

F i l? .  :i-�ClHlJ'a l J l e  t ra 1 1 s n l i U c r  11 1 0 1 1 1 1 t i 1 1 g  w h ich 
a l lo w s t h e  t ra n s m i t ter  to  l r n  ren d l l y  remoYed 

or  rf' p l a ce,l a !-:  d f:l-s ire, 1 .

"CQ" 'Fhc Co m m e rc i a l
Rad io  :M a ga z i n e  

John J .  Cunn i  , the • ·;1rayor o f N wtown 
Squar , ' '  is doing overtin1e re-arranging the. 
Engl i sh l ang·u ag whi le  he is  work ing for ,vcAU 
to make i t  more express i ve. Lest  we forget, 
Newtown Square is  where WCAU transmitter is 
located . 

Harolcl G. Peery, Eng in  er of a l l  D n Lee ,  
Inc .  stations including KH.J ,  i s  work ing over­
time these days improving circ u i ts and quip­
ment.  • ood l uck, Ha ny, the boys say you are 
a good " h ief." 

James A. Nassau,  in broadcast ing for ever so 
long, is  doing his stu ff at WLIT under I11s
broth r Joe who is  "best  man" at the station .
The older boys wi l l  rememb r Joe was formerly
with WOO, the Wanamaker Phi ladelph ia  sta­
t ion fron, its open ing to its demise. 'l'here ' s  two
boys for you.

Rollo Kimball  and Jay \\'r ight, KSL, out 
where the salt begins, l ike the i r  50,000 watter. 
\Ve i l  who wou ldn ' t ?  

Say. y o u  fel lows,  what d o  y o u  know, they 
ay Eel .  Turner at  WIP never shows a "hobby. " 

\Ve i l ,  yes, sure he is a marr ied man .  
Joe Chambers, the "big shot"  at  WLW, helped 

et one of  the new t ower bases for the S31  ft. 
tower. And, RCA got the contract to rect the 
station qu ipment .  4 00 ,000 smacke1·s they say it 
w i l l  . et t h  bos back for th new 500, 000 wat­
ter. Wel l 100,000 watt lube · at $ 1 , 6 00  each soo•1 
run i n t o  money, boys. Eight months more and 
maybe we' l l  hear 600, 000 wa ts. 

Don G oocl i s  a t  KllI TR, somet imes known 
as the land of  the quake .  Extra work says 
l;oocl pu t t i n g  them I n  shape a t'ter the rumbles .  

ay, Stanley G. oker has moved up to Chief 
Engine r at  KFUL. Good Iu k, Stan, take i t  
easy. 

Get th is .  Fred llfoore at  Vil ' AU, ex-)favy 12 
yea rs, has taken t o  l it  ra ture,  the ' 'better· • 
class . 

H a rry Lubck is t h  t I v is i o n  boy at WGXS 
and vV GAO,  Los A ngeles.  "Some day" says 
Harry, and th n a l ong deep breath . 

M a rt i n  Oebbecke, Wl..TT, th "World 's  "'orst 
Ham" at 3B)1D, got Canada .  Come on, Boys. 
\Vrite h i n1 and say you got h is  station and gi ve 
him a new thri l l  i f i t ' s  better than 600 mi les . 

Ralph Stevenson. ,,v i l l i s  E. Groves, and  
Eugene Pack at I( S L,  spent  the ir  t in1e on sk i 
gett ing t o  the transmi tter which is 50 ,000 watter  
at  Sal t a i l· ,  Utah,  t h i s  last w i n ter. The snow 
was · ·awfu l ' '  deep t hey ay. 

J a mes T isdale at W J P  is a boy who l ike to 
go places in a Ford .  Who ever heard of g·o ing 
places i n  a Ford, better st ick to the old "ham" 
set . J i n1 . 

Barkley Schroeder is the Publ icity D i rector of  
the w kly Crosley Rad io )<ews. He g iv  s ,·e ry­
body a wri t e  up but  the ops_ Well here goes. 
Robert E. Grow i s one o(  them, now you name 
the others. 

W.  "7a l t er Ti son has six years to his cred i t  
at  ,vF LA-,VSU=". He er ated, designed, i n ­
stalled and opera ted the  stat ion.  Pretty i;oo  l for 
one boy. \\'hat t \\·o yea rs in the navy and a 
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stretch w ith the merchant mar i ne w i l l  do (or 
a man. He even has h i s  brother Boyk i n  Tison 
on his  staff, and another Navy man, Joe Mit­
chell ,  as  chief op. 

A I  Gegenbach WCA U  i .  a l m ost reacly for the 
fatal  step. The girl comes first says Al. . . that 
i after W AU. 

Th n t h  re i s  Jam s Hart WCAU formerly 
,voo. \V hat a man ,  n i n e  ch i ldren, a l l  h i s  own 
when the Mrs .  goes downtown. 

And .  anot her queer one from WCAU, A l lan 
R. Muncey, Lieut. Naval Reserve, ex-Navy,
who spends all h i s  t ime hanging around lhe
Navy Yard. What's the dope, Al lan,  ready to
· ign  up if she grabs you ? 

E. G. (Ern i e )  Und rwood is hief Op. at
KHJ. Go s way back, fact is was a Naval Radio
Ofl1cer clur ing  the World War.

John Schantz ,  ,VLIT Philadelph ia ,  is  an  old
sea clog. Seven years on the high seas, ancl six
at his s tat i on.

E .  T. Darl i ngton ,  Lee Kl ine, and C. o lman 
all of  WFI are ex-sh i p  boys. The first two have 
had eight years each a t  \VFI, and Col man who 
i s  3QT at  home has had six .  

J .  E. Peterson, control  room WI P, is a n  old 
"boy" after our own heart. Bed t ime stories,  and 

ncle W-I - I  are h i s  hobbies. Fra nk Pfaff, the 
other contro l ,  can have the banquets says Peters. 

Raymond Lloyd, V\TIP, ex-sh ip with a first 
class l icense and a fi rst class thi rst says this 
� . 2  "a in 't  what it ' used to be." ome out of i t ,  
Ray, remember you d idn't  always play golf 
e ith r. 

Tom Herrin and Rol l i e  .Johnson are both 
gent lemen of  the younger gen ration doing time 
a t  WFLA . 

.J ohn G. Leitch . technical  supervisor of WCAU 
i s the  san1e n1a n  who ,va s  fonn rly rad i o  in ­
spector for  the 3rd Distr ict. Le(t  four  years ago 
and joi ned up with the station,  t h at is  now a 
model  in u p  to date broadcast stat i ons . 

.J oseph iW ITOW a l so of vV AU is W3ALA at 
hon,e an:v t in,e  you want to sa y 0h 1 1 0 . "  and 
Edward R . .J ohnston i s  master of the  control 
room dur ing  the dayl ight h ours.  He likes golf. 
Fu nny how these control room boys go for the 
ga n,e.  

Bob Murray of KH.J gave the  "eye-wit ness" 
account  of  the quak over Col umb ia ,  and shares 
honors as mon i tor i n g  engineer of the station 
\\· i t h  Ray Lithgow who was formerly a ta lk ie  
insta l lat ion expert hefore that  game went 
"so u r. ' '  

Richard D I p ,  10  years a t  WFI.  a n d  l ooking 
(or another 1 0  i s  3ZM after hours to you boys. 

Harold Higg·ins, ex-ship and beer dog of WIP, 
th inks golf is  good when things are slow. 

L Roy Anspach, a good operator at WCAU, 
loves mus i c .  Fact is  he teaches i t  t oo . 

A nd .  you a l l  know Edward A. Carrol ,  former 
Un ited Fru i t  op, who i s  doing time at WCAU. 
Sa�, Ed .  just had an  add i t ion  t o  h i s  fam i ly on 
A pril  22d ,  her name i s  Ann Patricia, and both 

(Cont inued on Page 25 )  



20 

Dear Editor : 
'l'here are a Jot  of operators at sea who w i l l  

not h ave seen the nclosed c l ipping taken from 
the New York Herald. Sunday, April 2d .  ug­
gest you publ ish i t  i n  "CQ" as i t  is  In  the 
cause of a good work. 

73, 
H. J.  K. 

N e w s  of  the Fre ight  S h i 11 s  
To the :--lew York Herald Tribune : 

May I add my b it  to the expression or grat­
itude so aptly phrased in  the letter to  your 
colu mn by A. F. B a isey under the head ing or  
' " 563  l\Iil s East  Sandy Hook . "  

No s u c h  con1pl t e  news is ver gi ven a sail­
or 's  wlf as  that received from you r marine 
news, and so it i s  that I repea t ,  · ' God bless you 
for the reports of freight ships a t  sea. Pl  as  
cont inue  them . "  H .  A NDERSEN 

U n i on i ty ,  N. J . ,  March 23,  1 9 33. 
. . . 

To the  New York Herald Tribune : 
I was so i n terested in read i n g  A. F. H . , L l s  y 's  

letter in you r  paper today about  rad io pos i t ions.  
A s  a capta in ' s  w i fe they a re a part of  my dai ly  
l i fe a n d  usual l y  the  fi rst page to wh ich  I turn .  
In fact, it was  from them that I learned to  
read the  paper backward ! On a vacation I am 
nev r happy t i l l I g t my Hera ld  Tribune and 
find wher · 'n1y" ship i , or at w h ich port . 

I a m  certa i n ly most gratefu l  for the service, 
because by it we not only know they are safe on 
that clay but i t  is  possible to send mai l  w i th 
some certai nty of i t s  being received on t ime .  
When they are away months at a t ime these 
helps are especial ly appreciated. Ever s i  nee 
the war I have been following them, a. nd I, 
too, thank you and hope they may cont inue. 

M RS. J OSEPH F. J OH N SON 
Chester. :::-.. Y . ,  l\'.l arch 23 .  1933 .  

. . . 

To the New York Herald Tribu n e : 
VV

e , too, have a loved one cross ing· the seas 
in a freight sh ip ,  and every member of our fam­
i ly  subscri bes heart i ly  to the sent im nts x­
pressed i n  the letter by A. F. Hal sey. A. I I  of 
us  join i n  his prayer for you r  newspaper.

Ever s ince ou r young brother becan,e a n1er­
chant marine officer. seven of  us, i n  widely 
separated sect ions of  :::-.ew E'ng·Jancl, have bought 
or have had sent to us  the da i ly  and Su nday 
Herald Tribune. Du ring one vacation p riod 
our si. t r rode six miles on horseback da i ly  

MICROPHONE RESIS-

TANCE IN CIRCUITS 

By E .  E. GRIFFIN, 

C h i ef E n g i n ee r, U n h· e r sa l  i\C lcrotlhone Co. 

There has a lways  been more or less mystery 
a n d  confus ion  a.s to the res istance of m icro­
phones and microphone but t ons.  Yet there is 
noth ing spec ia l ly  ompl i cat ecl or magical  about 
H al l . 

In some case · the D r sisla nce is pract ical ly 
th same as the  AC impedance, whi le  i n  others 
it is ent irely different .  

Take the case o [  a microphone button in  ser­
ies with a 1 11., volt  dry e l l .  Con iclering the 
DC res i.·tance or the microphone _a.s  200 ohms, 
we wi l l  have a curr nt  of 7 Ya mi l l iamperes flow­
ing  in this circu it. 

Thi s  va lue  of 200 ohms D resistance is als'.l 
i t s  a pproximate AC r s istance or impedance. The 
a l t erna t ing· cu rrent i 1np dance of a. carbon n1 i ­
c rophone is  not a l ways I t s  apparent talk i ng re­
s istance, but rather the ratio or the power ab­
sorbecl by it to the squ are of  the current flow­
ing through it. 

The general assumpt ion  i • that AC resistance 
o( a carbon m i crophone i s  about SOo/, of its 
apparent  tal k i ng res i stance . 

In the case of a two button microphone, a.n 
ent i re.Jy d ifferent condi t ion Lakes p l ace. '\V'e 
hav� one suurce of current ,  a. singl dry cell ,  
and the two buttons of the m icrophone a.re in  
paral l  1 .  Thus  the  microphone presents a para!­
Jel c i rcu it, ach leg of  wh ich being· 200 oh1ns 
th  total  overa l l  res i stance is 100 ohms, and 
thu'  w i th 1½ volts o[ 1 attery i n the c i rcuit  a 
tot a l cu rrent of 1·5 mils w i l l flow. 

I t s  actual  DC res istance, as far as battery 
supply is  concernecl, w i l l  be 100 ohms. Its AC 
im pec1'1 nce. h \\"ever ,  as conn clecl to the J r i­
mary of  the mi rophone transformer is  entire! v 

cl i ff.ert,nt s ince the t w o  buttons in relation Lo 
the  tran sformer are connected in series th us 
present i n g  some 3"50 to 400  ohms AC impe'dance. 

I n  reg·ard to the tran . former, the n1 icrophone 
is  now cons ider  cl a n  acou ·t i  · a l l y  clrh·en AC 
gen rator, with a.n imp da nce of  approximately 
400  ohms, and t hus the transformer i n  order to 
effici ent ly  ma tch th i s  value  must have a pri­
ma ry w ind ing  of  a pprox imat Jy  400  ohms effect­
ive in1pedance, and I11ust be prov ided ,v i th  a 
center tap to take care of the m icrophone 's  DC 
exci t ing  current .  

Each of  these transformers has an xtremtll y 
low resistance. wi th  comparativ Jy h igh AC 
impedance, w h ich insures 11at  frequency chara�­
ter i st ics from we l l  be low 30 c�• · J es to  well o,· er  
1 2 , 000 cyc les. 

in order to g·et the shipp i ng news.  The radio 
reports have been of i n est imable co,�1fort to all 
of  us. 

If ship own rs and sh i p  masters could only 
u nderstand fu l l y  what  these reports mean io
t hose of  u s  whose loved ones a re counted among 
those \\'ho go clown  to the sea in  ships tbey 
would n1ake  i t  n1andatory upon each ship 's  
rndio operator t o  report her posi t ion dai ly. Th,,t  
your newspaper i s  glad to print these reports I 
fee l sure ,  because I hav  seen t h e  1nar ine  ne,vs 
pag·e ,v i t h  i ts  wireless rep r ts  grow for the  past 
twelve years. When t h i s  space \\'as out recently 
we were shrouded in gloon1. 

Th i s  is  the first t ime that I have e,·er wri�­
t en t o  a newspaper upon any subject , but �Ir. 
Halsey ·s  letter touched us deeply_ P. J .  �­

,vorcester. )f As�. ,  1\1 a rch 25 ,  1933 .  

" 'CQ" 'J'he  Co m m e rc i n l
Jl n tl l o  J\l agn z l n e
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(Note : All commu n i c:a t ions to th V. W. 0. A. should be addressed to W ILLIAM J. McGONIGLE 
SEC'Y ,  .HO VANDERBIUl' AVE. ,  BROOKLYN, ::-,_  Y. ) 

Racl l o  {'o m 111 u 11 I c a t 10 1 1 s S i l en t  
On Memorial Day, M a. y  30th, 1 9 3 3, the  ent ire 

radio communication system of the country, 
governInent as wel l as  co1n1nerc ial .  w i l l  be s i ­
l e n t  fo1· o n e  mi nute ,  imrn d iate ly fo l lowing the 
noon time s ignal ,  E. S . T. on the East coast 
and P. S .  T .  on the '\,Vest coast , in  tri bute to 
our fellow radiomen who have made the supreme 
sacrifice in the line of  d u ty.  

The Veteran Wireless perators Associat ion 
has sponsored the one minute s i lent  p r iod ,  th i s  
a n d  l ast year. T h e  observan e of  the si lent per­
iod ha.s been made possible by the hearty co­
operati on of the fo l l ow ing offic ia ls  representing 
the rad i o  con1 1nunication organ ization n1en­
t ioned : Captain S. . Hooper, d i rector of Na.val 
Commun ications, for the U. S. Navy ; L. C. 
Covel l , assistant commandant, for the U. S .  
Coast Guard ; W. E. Beakes, v ie president, for 
Tropical Radio ; A .  J .  Costigan ,  traffic super in­
tendent ,  for Ra.cli omarine Corporation ; A. Y. 
'L'u I ,  v ice president,  for Mackay Radio ; Paul 
Trautwein, president, for Mariners Radio Serv ­
ice ; J. W. Swanson, v ice I resident, for South­
ern Radio ; R. H.  Frey. rad io  supervisor, for 
A.  H.  Bull & Co. ; and W. R. Pfizer, secretary, 
Panama Rai lroad Company. 

We express to them our h artfe l t  apprec ia­
t ion o[  their pa.rticipa.tion in  the tr ibute to the 
h roic radiomen who tayecl at the • ·KIDY" to 
the last . 

W u rge al l  radio operators to cooperate in  
the observance of  the one m i nute si lent period 
on Memorial  Day. Radio op rators aboard for­
eign vessels that a.re in American waters at 
th lime. will , we bel ieve, obs rve the tr ibute 
should they be requested to by American radio 
stations. 

i\I omor la l  l) n J' :-. e n i c,cs 
On Memori,t l  Day, at approx imately noon, 

local time, serv ices w i l l  be held at  the '\.Y i re l ess 
Op rators ...-\. ssociat ion rnonu m e n t  i n  Batt ry 
Park, New York, under  th auspice · of the Vet­
eran Wireless Op rators Assoc ia t ion .  �\ wreath 
w i l l b p!ac d on Lhe monument  by Fr c l  )Iu l ler , 
the president. A short prayer wi l l  be read by 
a local clergyman .  Tentat ive  arrangements 
have been made for the broadcasti ng of the 
ervices by a local station. The public, and es­

pec ia l ly  a l l  members of the radio operating 
fra ternity ,  are inv i ted to at tend. 

"Stag" D i n ner •  · 1noker 
The sen1 i-annual  stag d i nne1·-srnoker of th i s  

association wi l l  be  he ld th i s  year at  6 P .  M. on 
Jlfay 1 8th,  1 003 ,  at Paul 's  Restaurant,  90  La fay­
ette street, New York C i ty. A bee f-steak d inn er 
wilJ be served , accompa n ied by plenty o f "rea l "  
R .2  brew. Pau l is the type o( host w h o  w il l  not
al low h i s  guests to be neglected so [ar a s  food 
and  the a boYe ment ioned brew are concerned . 
A l l  rad io operators and the ir  fr iends are cor­
d ia l ly  invited to be with  us on the 18th.  ·we 
assure you a splend id  d inner and entertain­
ment . A ttend, and be convinced. Meet old 
friends ; make new ones ! Tickets : �2.00. Obtain­
abl from secre tary at  abo,·e add ress. 

In  1\I emoria m 
We mourn the Joss to the  rad io  art of Colonel 

amuel Reber, l i fe memb r of thi association 

May, 1 933 

a n_d for many years general foreign represent­
auve of  the Radio Corporation of America ; 
Pau l Bowen , a real veteran ra.cl io  operator · the 
Radio · taff of  the "Akron". Robert W. Cope­
land,  CRM. ; Hersch 1 L. Mor len ,  RMlc anl 
Douglas C. S l ayton, RM3c. 

JI a y e  Yon Hoa rt! t 
That : G eorge Clark wi l l  represent th VvV OA 

a. t  the Century of Progress Expos i t ion 1 11  h i ­
cago wh ich  opens June 1s t ,  1 9 33 .  He w i l l  be  
g lad  t o  welcome you  at  our booth . Drop u p  t o  
see 11 1 111. . . . Charles E. Pearce, who docs 
most o f  the . • .  ociat i on pr int ing, i s  a member 
of  the 20  y nr group.  Sti l l  has a " l ive" ticket  
too .  . . . Ra.y Meyers is  i mproving rapidly'.  
And  \\'hy not ? A Miss "Charming" has char"e 
of Wa. rcl ,17 in  the Philade lph ia  Naval  Hospit;l . 
Ray expects to be at the d inner-smoker on the 
1 th .  _. . . VWOA news i t�ms app ar regu­
l�r ly ll1 column QRD ? in  Radio News Ma"a­
z 1 11e. . . .. John hristianson of the Netcing 
Transa.L lan t lc Radio staff. jo ins .  Started radio
operat i!"g i n  th  Kavy in 1 9 1 1 .  . . . George 
P. Sm,�h, who ru n s  the concess ions at Bear 
Mounta in  Park, N. Y. , inv ites rad iomen up to 
s( 'e the place. How ab_out  g t t i ng a party to­
g,cth ,r \1-nd ma.k ing a tr ip  u p  there th i s  summer ? 
) e ec Y w 1 J J  be glad to hear from a l l  i nter-
S l ecl. A l l  w lcome. . . . Freel Mul ler  for 

the n t h  t.ime buys ticket numb r 1 for the d in­
ner-smoker. . . . C. S .  Anderson wrote the 
�xcellent b log:raphy of  George Clark appearlng 
I ll the M a y  ISSU of  the Bul letin.  Thanks cs. 
. . . . '.l'he 1932  and 1 9 3 3  Year Books w i l l  be 
ma. 1 Jecl you upon receipt of  $.50 by the Secre­
tarr . . These book · contain a.n accou nt  of  the  
act 1 v 1 t ,es  of  the  VWOA dur ing the  past  few 
Y ars. A n, . excel lent buy ! . . . An art icl e  
: ·spark s _  t o  t h e  Rescue" w i l l  appear i n  t h e  J u ly  
1 s�u e  0 1  Po1?u lar  ·Mechanics. . . Rad i o  staff 
of broad ast 1 n g  · tal ion KFOX at Long B ach 
a re tn  be commended for the xc I I  nt  work 
performed by them during the recen t earth ­
(Juake ";�i h w rought havoc i n  and _  arou nd Long 
Bea.ch . 1 hey kept KFOX on the a u· despite  th  
f act that  the roof o_f the bu i ld ing and a side 
wal l  ha.cl caved i n .  We salute them. Heroes a l l ! 
. . . '.l'h ls  Assoc iat ion is ,  to a large degree 
responsib le [or the admission of  "Doc" For� 
S�' the to Sai lors· Snug Ha rbor. Fr d l\ 1 u l ler 
presu:�ent, represented the assoc iat ion i n  the 
negot 1a.t 1ons. "Doc" is  the fi rst radioman to bo 
admi tted to Snug Harbor. Congrats, Doc. and 
nrnny happ?' day�.  . J oseph Israe ls II 
ren1 1ts (or d in ner ticket. . . There a re, among 
our mem bers. ma.n_v versati le enterta iners . They 
w i l l  demon t rate their talents at  our d i n ner­
sm oker. Don't  fai l  to see and hear them .  . . . 
.-\ n o ld pal is look i n g  for J im Russe l l .  . . V. 
P; V 1 l landre .  of the Ra.d iomar ine  office at  15
\ artck street, :v i i i  take your n1embership dues 
or se l l you a t t cket to the  d i nner.  Thanks Vic 
for coop rat ion .  . . . Remit tances for ' t ick� 
et.· shou l d  be ma.i lecl the secretary at the above 
a d d ress. 

,-. W. 0. A. DJN::-,ER- SMOKER, 6 P. l\I . 
MAY 1 TH, 1 9 33,  A.'l' PAUL'S RESTAURANT, 
\)0  LA FAYETTE STREET. NEW YORK cr.rY. 

IT W I L L  BE OUR PLEASURE TO GREET 
YOU AT PAU L' S  ON THE 1 8TH ! 
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A ll commun ica t ions for The American Radio 
Tel graph i ts A ·sociation should be addressed
to Hoyt . Haddock, President o( th Associa­
t ion, 20 Jrving Place, New York i ty. 

Au thor ized r prese n ta t ives are as (o llo\\ ·s : 
Boston, Richard J .  Golden ; harles \\" . : llarsh. 
Ba ltimore, hrlstopher Ke lley. 650 \Vest 

Pay tte S treet. 
Miam i, D .  W. cott, P. 0. Box 2254 
New Orleans, Forrest H. Flanders , Y. �-

A., Box 314, 936 . ' t.  harles at Lee Circ le 
Great Lakes, Ar thur H. Fr i tag 
Port Arthur, (Gulf represen ta t ive). 
Baytown, Texas. Ra lph E. Knudsen 
Beaumont, lyde B. Trevey 
Seatlle. R o l l i  B .  \\' i 
Sa n Franc i co. l iv r T1·eadway 
L os Angeles, l\T. L .  Schaefer 

Ho y t  ' . Had d ock 

G n tlem n ,  we ar p l eased to i n trod u L' e to 
th o e n ot a l re ad y_ acq u a i nted , the l ik e n ess o f  
Mr. HllY t S. Had d ock, w h o  o n  :II ay :i th w i l l 
c l ebra te !fr· 26t h b i r thday. A l i tt l e OY r s i x  
fee t ta l l ,  b l o n d .  a n d  111,i,rr ied (th 1\I rs. i s  w i th 
h im to prove i t ) ,  he  has been sai l i n g  fo r the 
last seven  y ea r. o u t  of the  G u l f  and th E a s ­
tern D i v i s i o n ,  w i t h  a n  occa s i o n a l land sta t i o n  
a�s ign m  n t. H has be n for a l ong t ime the 
Gulf  represen tat i Y e  o f  t h e  A.  R. T. A . ,  and 
h as assu med h i s  new d u t i  s of Pres iden t of the 
O rgan izat i on .  o n gratu l a ti o n s, H oyt ,  a n d  many 

o d wishes.

MESSAGE OF THE PRE SIDENT
I wish to incerdy t h a n k  a l l  who so heart i ly 

upport d me and ea rne · t ly  w orked for me i n
our r c n t  elect ion .  I ft I that i t  frankn s , 

s ince r i ty, a nd d i ligent f fo rt a r  what ·you de­
��i{ ./ou \\ " ill neve r reg ret at any t ime your 

:IIy program is ce n te red la rgely along four 
l ines, namely : 
l. One hundred p r cen t. membe rshio of all Co m­

m rc1al Ope ra to rs . 
2. 'ubsta n t ial fu nds in the t reasu ry. 
3. A complete, comp rehensive, monthly report of 

th p rogress and affa i rs of the association 
�- To . p lace a fu nd of he lpfu l, e n l igh te n i ng �a­

ter i al befo re th membe rship that is neces­
' ;ary fo r efllc l  n y in the 01 1 ·at i ng p rofession. 
I o  those who do not lrnow m , I wish to say 

that I am a lway · ope n  to suggest io ns of a ll
ki nds. I th i nk that a ll  who k now me w i ll  feel 
free to come to me w ith both co mplaints a nd 
idea , and I wish eve ryone to take th is attitude 
a, Ithough I �m hop i ng that it w i ll  be mostly 
l or co -o peratio n and suggestio ns that you come. 
. Re membe r, Operato rs , this is your o rgan iza­

tion  a nd it is up to you to pu t It over. Co -opera­
! Ion, brothe rly sp ir it a nd det r m i nation w i ll  do 
1t and so far you have show n that you are 

capa b le of this, so co nti n ue it a nd you ha ve my 
assu ra nce that you wi JJ rec ive my eYery ef­
fort a nd dilig nc . 

- - -
- -- -

Dear Brother : 
L isted be low are the names of members who 

p_o lled the f ive highe. t n u m ber of , ·otes. respec­
u vely. 111 the recen t election. You wil l  note 
tha t I polled lh!'l highes_t n u m ber _ both as pres­
id n t  a nd as n ee pres 1d n t. Th is necessitated 
sele U ng Bro ther Richard J. :olden as vice 
pres iden t as he polled the seco nd highes t n um­
lJer for tha t office. 

Pres iden t \ 'ice Presiden t 
Hoyt S. • Haddock Hoyt S. Haddock 

tephen Ko vacs Richard J. Golden 
Ken neth Pe terso n A lexander Vadas 
R ei n h ardt Foege Rein hard t Foege 
R i c-h a rd G ol den G eorge K. Fitzs i m mon s 
I have n o w  taken o ve

!
· th e du ti es or m y office, 

an d 1 t  1 s  my si n ce re wi sh th a t  ac h a nd every 
m em ber of th e Associatio n w i l l  co -op rate wi th 
m i n  1, , ·ery po · i b l e  way. 

Tru s l l ng th�t I w il l  be a ble to haye the pleas­
u re of kn o w rng e very mem b  r person a l l y  i n  
t h e  v r:I'. n ea r  fu tu r an d ass u ri n g  yo u tha t I 
am l ooln n g  for w ard to a happy fri en d sh i p  with  
.r o u ,  .r re n 1 a i n ,  

Resp e tfu l l y, 
H O Y T S. HADD O CK, Pr esiden t  

A f t  r a q u iet w inter  o n  h i  fa r m a t  Rochester 
N. Y .  our w r eck i ng ma. te r .  Fr eddie  Gr i l z n 2 r ' 
has  a g a i n  sa i l ed on t h e  Sa l v or for another t r y  
a t  X ptu ne·s gold .  

J o  "' elch is  unck on  t h e  W . :.'11 . Rockefeller . 

"CQ'' 'rhe Com m er ci u l
Jtu d lo Mag azi t1e 

f) James W. :11oo re was assigned to the Josep h 
.'et:p o( Standa rd O i l. 

Cha rles La mbert sa i l  cl on the ( ;)•pst1111 Que e n
l o  ru n be tween Ha va na a nd lio us t n . The bo ys 
a re be lting Cha r l ie w il l  no

t 
be abl to stand 

the good Havana ciga rs a nd w i ll go back to 
his • · t , vo fo rs. " 

Ke n ne th Pe te r on is back i n Xe w Yo rk taking 
his Stanshipco vacatio n . 

Geo rge O rge ra rema i ns ch ief of the Excam ­
bio n , Ju lius Bamberg sa iled as his a sis ta n t . 

S teven Kovacs also o n  ta nsh ip vaca t ion. 
Geo rge E. Fitzs i m mons has a f ree week w h ile

the George ,vash ing to n i being d rydocked . 
Cha r l ie Po rter took a t rip to Bosto n for t!1c 
,, ·eek. 

\ "e r non M inzey took out the , ·a ma r  he su m 
wi ll l ike h is slockfisk now. Leste r Jo rda n is spe nd i ng Sta nsh ip vacation 
arou nd Nawlea r ns 

" " i l la rd Bl iss is no w at Ma r i ne Hospi ta l. 
· tate n Is la nd, whe re he expects to spend a 

mo nth . 
Ja mes 'l 'aske

r 
d roppe d in for a v is it bef o re 

sa i l i ng for the V Vest Coast agai n. 
J. Flaherty sa i l  d aga i n for Stanship after a 

siege of illness. 
Ha r ry Schles inger ( T rader Corn) took another 

t rip to South Afr ica on The West Is leta. He 

p r o m , ed faithfully that he co mplete h is book 

"Hu nti ng Bli nd Tigers i n  Sou th Af r ica " by t he 
e nd of th is 3½ mo n ths voyage. He , ·ouches for 

the fact that they do not d r i nk betwee n 6 A. 
1\ 1. a nd 6 :30 A. M. dow n  th r . 

Go ldweitz (Bro nx Exp ress) took assign me nt 

on The Texas Banke r . 
J oh n  Ke n nedy �t i ll  k ick i ng m i lk bott les at the 

Ly n mo re. 
Hal Sudborough is fleet clerk at Pa tuxe nt 

( ta ns h ip) a nd sti ll kno w n as S1 arks. 
Anton B. Anderso n  took h is vacatio n o wing 

to W. C. Teag le tyi ng u p. 
Dr. Forsy th 's eyes are getti ng belter now. 

Doc holds the distinctio n of I ei ng the fi rs t rad io 

��e:fc�{ to be ad m i tte d to Sa i l  rs S n ug Harbor. 

Alex Vadas is enjo) ·ing yach t i ng on the i\ Ias ­cotte a t  Bahama s. 
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Ro h rt Uba ldo send s greeti ngs to h i s many 
friend ·  a nd ex presses h is desire th a t a l l  h is 
frie nd s  joi n  th e A. R. T. A .  U ba ld o  is a t  presen t 

m ak i ng the SS Y i rgl n i a, 'l 'exas Co . . h i s h ome. 
D . F. o · B ri e n  w a nts to k n o w th e " ·here ­

a bo u ts of h is fr ien d ,  0 . P . S i m o n s ,  f r o m w ho m  
he h as hea rd no t h i ng fo r  om e time. 

_J o hn Hemle) ·, fo r m rl y w i t h  ,v B A P ,  For t

v; o r t h, an d WAF F. Da l l a s, is n o w  a n  ope ra t o r 

a boa rd the  SS i\Iai n e. 
I n  1 32 4  M r. Barre tt w a  • se r vi ng as J u n ior 

u nd r Ed w a rd C. Caffer y on t h e S S He n rv R . 
Ma l l o ry . :Irr, C a ffe r y  w ou ld be very gl ad to 
hea r fr om h u n  or a n , ·on e , v ho k no w s hin 1 J .  g _  B 1· idge s .  fo r me r l y e m 1J loy ed at X E L '>)I ,  is 
back I n F o r t  Wor t h aft er t he cl os i ng o f th� 
Me xica n s t a t ion . J .  E. has hopes tha t l\l r . W . 

E. Br anch w i l l  re open XEPN . 
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A CR YSTAL CONTROL SUPER­
HETEROD YNE RECEIVER 

( 'on t i nued f rom  Page lU
) op t• ru to r·s pos itio n . whe re it may be adjusted 

as requ i red . nd r no r n 1al co nd it ions no adjus t­n1 en
t 

is n c essa r
y du ring f l ight. A va riable l �vel con t ro l , also . is pro vided to a l lo w lh ope rator to acl just the headset vo lume to a com fo r t  ah I� 

valu e . 
T he po we r requi red for the h ater • of the vacu u m  tubes is 3. 2 a mpe res at 12 Yo l ts. A bal­

last lamp i n t he h ate
r suppl)· ci rcuit p rov ides 

adequate regula tion for app l ied vo l tag es from 1 1 .5 to 14 .5 vo lts. Whe n lh quartz plates are 
� mplo . Yed fo r frequenc ) · control. an addi ti nal in te r m i t te nt d ra i n  of 2.4 ampe res is requ i r d at 

the same v o l tage. Fo r the plat s and scr ens 

some 40 m i l l iampe res is requ i recl at 200 volts , 
w hi h is fu r n is hed IJy a s n1a ll d y na n, o to

r 
oper ­

ate d fr o m the batte r�·-
'ro ecu re rig id i ty and s t i ll  a l lo w eas

y access 

to the va r ious pa r ts f the c i rcu i t ,  t he a1 >pa ra ­tus is mou n ted on a dished a lumi nu m chass
i
s, 

as may be seen i n  Figu re 2. The rad io- fre quenc)
· tu n 1 11g co 1 ls . th I n te r med iate frequ e 1 1 · y f ilters, 

t he quartz c rys tal ft·equency co nt rols, t he fi lter syste m for the power supp ly, the , ·a r ious relays, and all vacuu m  tubes are mou nted on the u1m�
r 

or f lus h su r fac of t h is c hassis. w hile the rad io ­f req u ncy tu n i ng co nde nse rs ,  th high f requ enc)· c hoke co i l , and the as oc iated by -pa s con­de nse rs a re mou nted u n de rneath  on the dished s ide of t he c hass is. A n  a lum in um box urrounds the chass is a nd appa ratus to p ro yide m chanical 

p rotect io n and o ve ra ll  sh ie ld ing . A removal le 

top g ives ace ss to the tubes and freque n cy co11-tro ls, a nd a sma ll h inged door o n the fro nt gi ves access to t he a nte n na tu n ing co ndensers a nd t he i nd icator lamps of t he cr) 'Stal heate r
, as s ho w n  in Figu re 3. 

The co mp lete recei ver is p laced on a bas w h ic h has rubber shock proof i ng to protect thP r ceiver fron, v ib ra t io n n or n1 a llv fou nd in an 

a i rp la n . T h is n1 ou n ting is ner n1anently in­
sta lled in t he p la n e an d to it is ru n the power 
SUPJ ly ca b le. t he leads of w h ich te nni nale i n  a 11 1 !-'l t ico n tact recep tacle to w h ich  a plug on tho r ceI ve r n 1ak es co n tact wh n t he receive r  is 
placed in th m ou n ti ng_ The freq ue ncy cha ng ing 
m ech an ism is a lso part of the m ou n ting a nd 

co n nects to the recei v er th ro ugh a co upl i ng. 
T h is arra ngeme nt pe r m its the r ec eiv r to b

e 

1 ·ead i ly rem v ed f or repair or r p lac m en t w i th­
out d i ·t u r bi ng the per m an ent wi ring. 

O n e o f the o u tstan d ing characteristics o f t his l 't : cei ver is i t ·  h igh va lu e of sele ct i vity. 'l'h(l r�spon se fro m a n i n terfe ri ng s i
gnal o nl y ten  k l l ocycles from the desi r ed on e is  a bo u t 1/1000 ofth a t  du e t the d esi r ed sig n a l. A se l ecti vitv 

cu r , ·€- i s  sho w n in Fi gur e 4 .  Altho ugh the rt
i
­cei \ ·er

s u ed for th is ser vice a t t h g r ound sta­t ion · ha , ·e si m i l ar  selecth - i ty, i t  far urpasses 

a nyth i ng p re vio usly att ai ned in airpl ane • ts. T h e sen si ti v i t)· obta in e d i n  t h e thr stage of i n tern , d i a t e - fr eq u e n c)· a mpl i f i cat io n a n d  on e f rad i o- f req u e nc) · i s , ·e r)· h igh . A n  input or o n en 1 icr ov o l t a t  the an ten na g i \· es a n  outpu t o
f 

o v e r t ,vel v e n 1 il liwa tts , w hi c h i s mor than s uf ­
fiei nt fo r h ead phone r ec epti o n . Such high sen­:,; i t i \ ·i ty is n t r equir d for nonn al o perati on, bu t I t  i n su r es a suf fici e n t r ese n· e o f am pl i f ica ­t i o n t o g i \· e sa ti s fac to ry recepti on under a b ­norma l co n di t i ons. T he ou tstand i ng perform a

n
ce o f t h is r ecei Y er . tog e t h er w i th its s im plic it)' o f 

o pe r at i o n . shou ld be of consider able value i n  I n­
cr ea s i ng- t he r e l ia b i l i ty o f  a ,· i a t i o n con 1 1n u n ica­
t io n. 

$1 . ;; o no w means CQ to y o u  fo r  a y e a r . 



ENGINEERING THE COMMER­

CIAL SHORT WAVE RECEIVER 

(Continued from Page 12)  
d i ti ona l  contro l  contributes severa l other ad­
van tages. The detector can always be operated 
on that portion of its character is t ic  at  which 
best rect ification is  poss ib le, ,v ith a n  ensuin g  
i n1p rove1nent  i n  t o n e  qual ity a n d  sens i t i v ity. The 
rece iver may also be operated i n  a condi t ion of 
n1ax imun1 se lect iv i ty by sett ing the regeneration 
control close to  point of osci l lation and control­
l ing volume al together at the r-f input, a hig·h!y 
important cons iderat ion u n der today's traffic 
conditions .  

I t  wil l  be observed in Figure 1 that the vol­
ume  control is  across the a ntenna and ground,  
whi le the rege neration adjustment varies the 
screen grid potent ia l  o f  the detector tube. The 
actual feedback is  effected through a tickler 
with fixed coupling. The small variabl e con­
denser across the coi l  coupled to both the an­
tenna pr imary and the grid c ircu it  of  the 
r-f tube acts as a compensator for the varied 
loading effects of d ifferent antennas. 

The rad io-frequency filter in  the detector c ir­
cuit i s  the result  of a careful  study of r-f  iso­
lation. The informed operator wil l  appreciate 
the d ifficu lt ies  encou ntered when excessive r -f  
is  permitted to invade the audio  frequency 
c i rcu i ts .  The most noticeable characterist ic of 
such a cond i t i on  is the presence of hand capa�­
i ty effects on al l  pa rts of  the a-f  system .  i nclud­
ing the headph ones or  lou dspeaker leads, as wel l  
as t h e  metal  cabinet .  Another symptom is the 
exaspera t i ng· fr ing·e bowl as the detector ap­
proaches osc i l l a t i on . A "st i cky" reg·eneration 
con t rol-a n appare n t l y  exce. s ive a1nou n t  of  lost 
1no t ion-is d i rect ly  t raceable ,  in 1nany i nstances . 
to ina dequate fi l ter ing in the detector output 
c i rcu i t . 

ri"he use of a detector tube having· a h igh 
plate impedance such as the '56, prec ludes  the 
employment of a fai r ly  large bypass condenser­
the usual  sol u t ion o f  the prob lem.  Such a con­
denser ,vould necessarily attenu ate the h igher 
freq uencies,  resu l t ing  in  n1uffled tone qual ity 
and  even u n inte l l ig ib i l ity  o f  speech , and l in, i t  
t he tone  se lect i \· i ty  i n  copy ing cw .  The  111atter 
resol ves i tse l f  into the fan1 i l i a r  high radio-fre­
quency problem o[ efficient r-f  choke design.  The 
inductance of  the choke used is only 2 . 5  m i l l i ­
hen r i es, but . what  is  n 1ore  importa nt ,  the d i s ­
t r i buted capac i ty  has  been  lowered to only 1 
n1 111 f by 1neans of pa ncake design .  

The output of  the detector tube is  coupled to  
the audio amp l i fi e r  through a 700 henry im­
peda nce, prov id i ng· excel lent  ga in  i n  the first  
aud io  stag , a coupl ing systen1 which con t r i b ­
u tes  s t i l l f ur ther  to  t h e  smoot h opera t i on  o[  the  
rege nentt ion control ,  and a t  the sa rne t in 1e  
111a i n t a i n s  perfect qual i t y . 

A .C. or D.C.  0 J) era t lon  
The fundamen ta l  des ign of  the 5SC rece ivor  

perm its several  n1od i ficat ions l:or battery, a . e .  
and co111b ina t ion operat ion .  For complete  d i ­
rect  c u rrent  operat ion ,  the • �4 type tubes are 
subst i tuted for the ' 56s. The 58C may a lso  be 
operated from an a-c heater source wi t h the 
' "B" potent ia ls  suppl ied by high vol tag·e bat­
t el ' i es .  Howe,·er g·e neral con ven ience and r•� ­
l i ab i l i ty  reconHnend an a l ternat i ng current  
sou rce · for a l l  pote n t i a l s. Exce l l en t  regu la t ion  
and  humless  recept ion are  secured through the 
des ign of adequate filter and rec t i fy i ng ci rc,u i ts. 
l)csp i t e  th i n  ·reas ing  tendence towa rd un.1tary 
desig·n ,  the  58C i s  cons.tructed f/H" u se with a 
separate power pack . Single u n it construct1on 
neccss i t a  tes  a la rge an1ount of.  sh ie ld ing in  t he 
r- C and detector ci rcu i ts ,  and to be effective

1·-·A1RWAY_N,iYrEs-1 
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M. B. Andrews is chief operator at the Amer­
ican Ai rways Stat ion  KGUB. He insta lled 
Southecn  Transcont inental  Rou te ,  rad io  syste1n. 

.J . G. l\1orr is  is second operator ass i s t ing hhn. 
Morris is a former ra i lroad, telegraph, and ship 
operator,  but for the last two yea rs is  in  the 
ainvays, and likes it plenty. G oes fishing on time 
off as well  as hunting everyth ing with wing or 
hoof. 

M. H. Griffith,  formerly of the U. S. Navy, has
bee n assigned to KCT. He is  w ith the A irways 
D i vis ion ,  Department  of Commerce. 

J ack H. Cooper is no,v in  charge at landing 
field, S idney,  Neb. He is ex-Navy man. 

E. W. McG innis ,  formerly at Airway Div . ,  
Dept.  of  Com merce, Big· Spring , Tex . ,  i s  back 
i n the Na,·y on the USS Utah, fi l l ing up time 
for ret i rement. 

against low frequency i n duct ion shou ld  be of  
a ferrous rnetal and of  far greater  extent  and 
thickness than that which amp!)' fulfills the r-f 
i so !at ion requ irements - thus i ncreas ing t he 
radio- frequency losses. Shielding, at best . is a 
cos l i )' pou nd of cure w h i c h  tfnds to offset  the 
increas d perforn,a nce a t t a ined throug·h the use 
of  low- loss i nsu la t ion  and des ig·n .  These con­
s i dera t ions  strong·l y recon1 111end the use of the, 
separate u n i t  w i th the high- frequency receiver, 
l im i t i ng all shie ld ing  to  the rad io-frequency
fie lds .  

0 ])e1·a t i n g  c o n -r e n i e n ces  
Inspec t i on  of the accompanying· photographs 

w i l l  i n d i ca te the mechanica l  layout and s t i ll 
further attent ion t.o the requ irements of the 
commerc i a l  ope rator .  The r-f and detector plug­
i n  co i ls  are i nserted from the fron t of panel 
by the convenie n t  hand les. The coil  forms and 
receptacles are grooved so that the coi l s  auto­
n1aUca l ly  and w i th o u t  • • fishing" assun1e the 
correct pos i t i on  i n  re ference to the prongs .  It  
i s  thus  possib le  to sh i ft wa,·e bands with almost 
the rap id i ty  and ease of  a switching· a rrangP;-
111 en t  ,,· i t hou t any sacrifice  in  the e lectrical  
effic iency of  the  receiver. 

The d i a l  is prov ided w i t h  a n1 i c ron1eter ad­
jus tn,ent  and  the sca le  i s  checked a gainst a 
Vernier  section .  The 2i0 degree d ia l  is etched 
·w i t h  J 50  cl iv is i ons wh ich . by n1eans  of  the ver­
nier fea t u re can be read to  1/ l Oth of  one di­
\· is ion or  s l i g·h t 1 y  l ess than  11 m inu tes of  arc ! 
Log-g·ing· of a h ighly J)recis na t u re .  such as is 
des irable in co111 1nerc ia l  work .  is thus  fac i l ita c. ­
ecl. 

The secondary controls ,  from lert to r ight,
:"t l 'L' t he a n t e n n a  compensator,  r- f vo l u 1ne con­
t ro l and reg·e nera t i on con t ro l . 

VVh i l e  t h i s  receh·er i .· cles ig·ned pr imar i ly  for
short -wave rec p t i on ,  its u t i l i ty  lo  the profes­
s iona l opera tor  can be s t i l l  further ex te nded b.y 
1111.:·ans  of s tandard co i l s  which perm i t  opera t iotl. 
as  h ig-h as 2000 n1eters.  

W H A 'J' X l:: X 'J' ! 
The �h ip  r:<d io operators on the Cu nard L i n  r 

"Franco n i a . ' '  and the  I-Ian1burg-An1er ican Liner 
1 ·Re l i ance ' '  1·ecently were called into serv ice to 
c a r r y  on by rad io i n te reha ng1::: of  res u l t s  in  a 
b l' i dg·e match  on one side under  direct ion of  
S hepa rd Barc i a�, .  a n d  on t he other by .Leona rd 
l t. G racy of Br idg·e }{eadqua rlers. I nc . ,  ,vhi l e
the  boats  are trase l ing  be tween  � c w  Y ork a n d  
Ha,·ana. 

You n1a y  n1 iss  your next copy i f  you do not 
sub cribe now to CQ . 

''CQ" The  Couunercla.1 
R•<l.le M lLCl&l!illll 
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R. C. ,,;·ardel l  is on the lJS Coast O uard
Ossipee. 

H.  J. Baine .  on the SS C i t y  o f  Xewport ::-Se\\ 's ,  
got a l i t t l e  extra work when his boat got h i t  
recently. 

E . ' tron1 e 11 i s  s igned up on the SS I-I a rbot >
Jensen . 

El'nest J. Yogt is · t i l l  on the  SS Hait i .  b u t  
finds t ime  t o  keep h i s  amateur  vV 2 B D P  goin,; 
too.  

Howa rd C .  "'agar, formerly on the SS L.  J .  
Drake, is  now on the W. H .  Libby of  Standad 
Sh ipping. 

John F. Taylor is  on  the S S  Pres ident  Pierce.  
No long r on the  SS Pres ident  HooYer 

Ernest G anne t t  i s  on the SS \V i l l iam· A .  :.\Ic­
I�enney. 

Ernest  J .  \"ogt, fo l'mer ly  SS Car i l lo, is now 
on the SS Hait i ,  o f  the  Col umb ia  L ines. 

G . H .  Sterka has been t ransferred to  the
USS Luzon on t he Yangt ze  Patro l ,  Asia t i c  Sta­
tion . 

Howard C. Wagar is now operator  on the S, • 
"L. J . Drake. " 

Howel l  H. Jones, of the USS J oh n  D. Edwards, 
has been transferred t o  NaYal Rad io  Receiv ing­
Sta t ion a t  Los Banos. Ph i l i pp i n e  Is lands. 

R . D .  Lag·le, formerly o n  A ircraft Carr i er,
USS Saratoga i s  now ass igned to the USS Utah. 

Hen1·:.r Jenkins, forn1er ly rad io  operator on 
Lightsh ip  at  Port land ,  Oregon ,  has been t ra ns­
ferred to  a n A ssistant I<eepe r at  Ar i  i ngto n ,  
Oreg·on. 

.G .  C .  Kle insorge, former ly  on the USS Whit­
ney, h a s  been transferred t o  the  USS Rale igh .  

Rex L. Mu nger, who sai led out  of  New York 
for six years .  i s  now co nnected w i th  the Lew­
Bonn Rad io  Company,  a t  S t . Paul, M i n nesota. 
and wou l d  l i ke t o  hear from some of  the old 
boys_ 

The Gu l f  Rad i o  School ,  at New O rleans, have 
1110,·ecl to new quarters in the sa111e city, 

BROAD CAST STATION NEWS 

(Cont inued from Page 1 9 )  
"Skeets" w h o  is  t h e  1\Irs .  a n d  the baby are 
doing· swe l l .  

Hudson Lyon a n d  Bru ce P i ersa l l  s hare C o n ­
trol room honors at  KHJ .  Bruce i s  a n  ex-sea 
and Hud son was ,v i th  the )Javy as radi on1an 
during the \\·ar. 

I .  H .  Strass 111an is  eng in eer and a big shot f1 t 
WIP. A good man in a good job the boys say. 

Eel ward Beeler of  WC."- U made a discovery 
recent ly .  A new speed copy p inched h im.  He 
thought he had been taken i n  by a l l  of  them,  
bu t here sure enoug·h was .. a new one doing i t . 

Samue l  Sabaroff, WCA op. , he lp:  su ppo,·t 
a l l  the rad i o  n 1ag·az ines .  I-re reads them al l a n d  
looks for mot 'f• 

But ,  Charle · i\I i l ler ,  C h i e f  Op of vVCAU, c la ims 
the best  amateur s t i n  the 3rd Dis tr ict.  You 
"hams" try him out  some clay and see how he 
works it. Distance is no item for harl i e .  

Hank Geis t  and , eorge Lewis  of  WCAU are 
th  St okowsk i ops. G e ist  is  regu lar ly ass ig·ned 
l o  h i 1n ,  hu t loves to pou nd " jazz ' '  on the piano
h i n18e l f-. Poor G eorge who ,v i th  )'.Ir.  Leitch su­
perv ised t h e  inst al lat ion of  the station gets 
p lenty of work try ing  to get appara tus  rig-ht for 
Stokowsk i . "Wh at a l i fe ,"  says George to h is  
friends and on the  quiet.

CQ is  g·ood . . . g·ett ing better. Subscribe now. 
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OPERATOR " J "  

( Con t inued from Page 5 )  
= ( 5  - j 7 )  + ( 2  + j 4 )  + ( 1  + j 6 )  = ( 5  + 2 + 1)  
+ (- j i + j 4 + j6 )  = S + j �  Resu l t ant .  

T h is problem and i ts  so lu t i on  are shown
graphical ly  on diagram 2 .  

As we a re to operate ,v i th  acl 1nit tances ,  the 
rec iproca l s  of  impedances, when solv i ng paral le l  
c i rcuits ,  we wi l l  next cons ider the reciproc a l s  
or  rectn n g n l :n ,•ec to rs . 

,Ve ha,·e the impedance given : Z = R + jX, 
its reciprocal i s  the admittance Y, that 1s 
Y 1 / Z therefore 

1 1 
y = == 

Z R + jX 

Jn order to remove the rad ica\ from the  de­
non1 i nator we n1u l t ip ly  the nun1 e rator and de 4 

nom inator  by R - jX, and simpl i fy. 

R - jX R - jX 

R + jX R - jX 

R - jX 

R2 - jXR - jXR -(j'X') 

But  i' = - l 

R" -(j'X') 

There fore 

R - jX 

R' -(j2X2) 

R 
-j 

R - jX 

R2 - (-1 X 2) 

X 

R' + X2 R2 + X' 

R 
The formula Y 

R - jX 

Q. E. D .  

X 
j --­

R' + X" 
is wortlnvhi le  wel l remen1beri ng·. 

It wi l l  be noted that in th i s  fo rmu la "j"  i s  
preceded by a minus  s i g n .  H a d  t h e  impedance 
been g iven a ·  Z = R -jX. then in the above 
form u l a  for adm ittance ( Y )  operator "j" woul d 
be preceded by a plus s ign _  This  rule is cleariy 
sta te d  i n  the fol lowh1g : "Cava. ci th·e renc tnnee  
i s  n egative ,  t h ere fore a minus  s ign  ls  p lace,l 
he forc X, .  I n d uc t i v e  reacta nce  is 1 ios i t iYe and  
Xr .  I s  11 rece(l ed  b y  a JJ l us s i g n .  Con ,•e rse.ly, C a •  
pHc l t.h' e su sce1 , ta 1 1ce  i s  1 ios i t i v e  a n d  B , is p r e •  
, , , . ,l ed l J y  a JJ l n s  s i g n .  I n d n ct i l• c  snsce 1i t nnce  is  
n ega f. ive aud  a 1n i n u s  s i gu i s  l) IH eie(l before  B r.."' 

Diag- ran, 3 sho"·s an A .C .  ci rcu i t  in  series­
paral le l  combinat ion .  I t  i s requ i red to find t h� 
tota l  impeda nce of the c i rcu i t ,  the  cu rrent de­
l i vered l.,y the generator and the vol tage and 
cu rren t  phase relat ion .  

In the u pper paral le l  con1 b i n a t i on 's  r igh�  
bra nch we have an inductance (L)  of  70;tH and 
a 20  Ohm res istance ( R ) . 

The i n ducth·e reactance Xr,  = 2,rFL, where 
_.,.. = 6 . 2 S ,  F == frequency ( 750  KC's) and L = 
induc tance ( . 00007 H ) ; Then Xr, == 6 . 2-8 x 750 000 
x . 00007 = 330  Ohm · 

Impedance Z' == 20 + j 3 3 0  

, ,  clm i t t ance Y'  

20 
-j 

202 + 330' 

== 1/Z 

3:JO  
---- = . 0001S26  - i . 003019 
20' + �30' 

In the left branch of the upper  com b i na.Uon 
we have a capaci ty (C) or  S;t;t F a rad  

•
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( . 000000000008) and a resistance of 40 Ohms. 
Then 

1 1 

Xe = ---
2,rFC 6 .2  x 750000 x . 000000000008 

= 2 65 Ohms 

Impedance Z"  = 40 - j265  

40 265 
Y" = --- + --- = . 00055 69 + j .003GU 

40  + 265 40  + 265 

The lotal  admittance of  the upper combina-

t ion then : Y' + Y" = ( . 00018 26 - j .0030 19 ) + 

( . 0005-5 69 + j .00369 )  = . 0 007395 + j . 000671  = Y1 
and 

Za = 1/Ya = 
. 0007395 + j . 000671 

.0007395 .000671  
j---------

. 00073-9 5" + j .000 671' .0007395' + j . 000671' 

=741 .6  - j672 
In the lower combination's right branch we  

have  50µHe nry inductance, 301,<1,< Farad capacity 
and 100 Ohms resistance, then its inductive re­
actance XL = 6.28 x 750000 x .00005 = 236 Ohms. 

The capacity reactance 

1 
Xe = = 708  Ohms 

6 .28 X 750000 X . 00000000003 

Then Z1 = 100 + j ( 236  - 70 ) = 100 - jH2 

and Y, = lZ, = .000'1296 + j .002028 

In  the left branch of  the lower combinat ion 
we have 1001,<H inductance, llµµF capacity and 
200 Ohms of  resistance, then XL = 6 . 28 x 750000 
x .0001 471 Ohms 

and Xe 

Ohms 
6 .28  X 750000 X . 000000000011  

Then z, = 200  + ( 4 7 1  - 1D3 )  = 200  + 278  

and Y, = 1/Z, = . 00.1705 - j . 002371 

1D3 

Therefore lhe total admi t tance of  the lower 
co m b i nation : 

y, + Ye =: ( . 00042% + j . 002028 )  + ( . 001 705 

j . 00237 1)  = .002134,6 - j.0003 43  = Yb
and Zb = 1/Yb = 456.7 + j73 . !2 ; Therefore the

total impedance of the whole c ircuit : Z = Z, 

+ Z b ( 7 4.1 . 6  - j672)  + ( 4'5 6.7 + j7 3 . 4 2 )  =

1m .3 - i599 .5 

Z =\/119  .3' j599 .48' = 1340 Ohms Impedance 

and s i nce the capaci ti ,·e reactance predominales 
the current wil l  lead the voltage by an angle 
who ·e Tan = 599 . +  /1198 . 3  = .5 and therefore 
the angle of lead is 2 6 '34' .  

The voltage across t he c ircui t  is  given 2000 V. 
then the cu1-rent  I = 2000/1340  = l.49 A mperes. 

I t  will repay the reader shou 1.1 he go to the 
t rouble of fi nd ing the current and voltage in 
each part  of the circu it ,  because their _d istri­
bution is very pecu l iar .  For i nstance, wlule the 
Yoltage across the whole c i rcuit  is 2000 volts, 
acros the upper combination we find its mag­
nitude 1 500 Volts and across the lower comb ma­
t ion i t s  magnitude is  680 Volts, however, i t  mus t 
be borne in mind that these voltages a re vector 
quantit ies and they have directions as well as 
magni tudes and therefore must be added I\S 
Yectors . 

S ome Notes on Plate Output 
Circuits of Tube Transmitters 

( Conti nued from Page H )  
impedance the current in  i\I .A. i s  low. A s  the 
p la te  tap P is  moved down the coil the c�rrent 
i n  both M.A. and A increase u p  to lhe po 1 11 t  o[ 
opt imu m impedanc�. As the t ap P is  moveu 
st i l l  further down the coi l  the D.C . plate current 
o[  M.A.  increases,  t he R.F. cu l'rent in  A de­
creases and the p late of  the tube rap id ly  heals 
u p  b cause, due to the low genera t ing  e ff ic iency 
with the n:.duced load impedance the p rcentage 
of the total powe l' that  is d i ssipated on the 
p late  of  the tube is  great l y increased. 

I n an ampl i fiel' as  shown the 1 rnp1·oper adJust­
ment o f  the p late tap w i l l  seldom have any oth­
er bad effect than a decrease in power out­
put, an  increase i n  plate current i_f too few plate 
turns a re used, or bot h .  In an osc i l lator howe,ve r 
an i n correct number of p late turns can make 
the  osc i l la t ing  c ircuit ve !'y unstable.  I n  most 
osc i l la tor  c ircu its the operat ing bias is  obtained 
from a grid leak, the bias thus being effecth·e 
only wh i l e  the c i rcu i t  is  . osc i l lat ing and . the 
grid excited.  In su h a c11·cu 1 t  1 f  osc 1 l lat 1ous 
cease the bias is Instan t ly  removed and t he p late 

urre n t  rises sharply. I f  the tube was be111g 
worked near its max in1u 1n power ra t i ng "' hen 
osci l lating, the sudden increase of plate current 
ma1• damage the tube. 

:K orma l l y  i n such an o · c i l la tor  cir uit, ( a:­
sume i n Diagram l E, represents a tu ned grid 
c ircu it  and the bias battel'y is  replaced by a 
grid leak ) ,  as the plate tap P is placed well 
up the coil L osc i l lat ions w i l l  be very stable 
but  not strong. As the p late tap  is  moved down 
toward gro u nd ,  one turn a t  a t i lnt>, both the 
R.F' curren t  as i nd ica ted by A and the plate 
curient as ind icated by M . A. i ncn,ase. Huwever 
a po in t  wi l l  be reached w here ,  w h i_le n: a x i n1u!n 
curre n t  can. be obta ineil i n  A.  osc1 1 lat1ons w i l l  
n o t  be stable. T h e  effect of coupling lo t h e  plate 
c in.: u i L ,  ur a n y  o th� 1· adjUBl l l l t.' l l t  may make ( ?8-
c i l la t ions  st p ,  I f  used for telegraphy the c ir­
cuit  may osci l late on on closi ng· of the key and 
fa i l  to  start  on another c los ing. Ob\'ious l )· tha 
t ra nsm itter annot  be operat  d i n  such a co n­
d i t ion .  The remedy is to in · rease t he plate 
t u rns )) ,· ont ur mor u n t i l  osc-i l l a l ions a rt· s t a h l t- • 
.-1 nd t h e  n1a x i m u 1n R . F. power is obta i ned ,v i th 
the p la te  current with in  J errnissible l i m i ts .  

I (  the osc i l lator is  cry ta! control led and em­
ploys a grid leak bias the cond i t ions are sub­
s t a n t ia l l y  as  d scr ibed abo,·t: ,  <:XCt lH th.a t  a 
t· n·s ta l  osc i l l a tor  shou ld  nt\ 'er  I, used wi th  a 
p late  vol tage that ould cause danwge lo the 
t u be i f  osc i l lat ions cease.  'rystal  con t rol led 
osc i l l ators are  o f t  n opera ted wi th  a battery 
bias as show n in  Diagram 1, in that case E• 
in  t ht d i agra m  r I resents  the crystal. With such 

"CQ" The Commercl&I 
ltudio J\l :.Lg11.�hl' li 

an a rrani;emcnt the sc i l l a tor ca n b b iased 
practically to the cu t off point .  \\' i th  su fficient 
plat e  turns closing the plate c i rcu it  starts_ the 
osci l l a tions a nd good output can be obtamed.  
Now a s  the plate turns are decreas d toward 
th opt imum value th power outpu t increases. 
\-V ith more than su fficient plate turns the plate 
tuning i s  not cri t i ca l .  With a d ecrease of plate 
turns the outpu t i ncr ases and the plate tun­
ing b co1nes 111ore cr i t ica l u nt i l a. poi nt is  
t ached w here osci l l at ions br  ak as t h  tank 
ci rcu i t i s  tuned through r sonanc . Ho\";rever 
when osci l la t ions break the plate cu rrent d rops 
to zero i n st ad of  r i s i ng  sharpl y ,  

I t  may or may not be poss ib le  to  start  osc i l ­
lat ions un cl r t h i s  cond i t i on  hy tun ing  th ta nk 
circuit near r sonance. For stable  operat ion the 
plat  t u rns sh u ld  be i ncrea sed unt i l  the  max i ­
mum output  can  be obta ined wi th  a stable o c i l ­
Jat ing circuit .  

In any tube tra nsmi tt ing c ircu it  the satis­
factory operation of the lube i s  largely a func­
t ion of  the l oad c ir  u i t  adjustme n t  and the 
most important  load adjustment is  the plate 
tap. I n  making this a djust m e n t  t he factors of 
s table  01 rat ion and efficiency must  I e con ­
s idered a s  fu l l y  as t h a t  of obtai n i ng max imum 
output. 

Radiotelegraph Operator Licenses 

(Cont inued from Page 15 ) 

municat ion and the  general procedure o[ 
handl !ng  radiotelephon traffic between mo­
bile and fixed poi nts  in aeronaut ica l or  m a ­
rine harbor service. 

This class of l i cense wi l l  be valid for th  oper­
ation of  mob i le ra diotelephone stat ions q u ipped 
for opera t ion on a s i ngle frequency and w ith 
apparatu so constructed a to  prohibit  any 
change in  adjustment by operators. 

AMATEUR O PE IU.TOR LI C E :Y S E S  

The operat ion of an  amateur station w i l l  b e  
permitted o n l y  b y  t h e  holder of an Amateur Op­
erator l icense. 

10. Amateur  Extra First  C lass-To be el igible
for examination for this  class of license,
a n  applicant must have had at least two
y ars' service as a lie nsed amateur rad io­
te legraph operator and must not have been
penalized for violat ion of any radio act,
trea ty or regu lation b ind ing on the United
States. '.rhe applicant must pass code tests
in t ransm ission and reception at  a speed
not Jess than 16 words per minute in Con­
t inental l\Iorse Code. code groups, and 20 
words per m i nute in Continental Morse
Code, plain language (5  characters to the 
word ) ,  and a theoretical examination re ­
lating to amateur apparatus, both tele­
graph and tel ephone, and international
regulat ions and acts of Congress affecting
amateur stations and operators. 

This l icense is val id  for the operation of a ny 
licens d amat ur radio stat ion. 

The amateur extra first class  license examina­
tio:t'l wi l l  be sufficiently wide In scope to author­ize the holder of th is class of llcen se the u i,­limited radiot  Jephone priv ileges set forth in  
paragraph 377 of the Federal Radio Commis-

ion's Ru!  s and Regulations. 
Jl . Amateur  }'lr�t C lo.ss-Appl icants for thi s  

clas of l icense must pass a code test In  
transmission and reception at a peed of 
not less t han 10 words per minute in Con­
tin ntal Morse Code (5 �haracters to the 
word ) ,  and an examination s imi lar to that 
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g iven for Amateur Extra First Class l i­
cense but not so comprehensive in scope. 

Th is  license is  valid only for the operation 
of  l i censed ama teu r radio stations not u t i l iz ing 
special phone privileges a s  set forth in  para­
�raph 317 of  the Rules and Regulat ions of the 
Fed ra l Radio Commiss ion. 

H olders of this  c l ass of license, after at least 
on year's exper i ence as a l icensed opera�or at 
a n  amat  ur stat ion ,  may be accorded u n l i m i ted 
pbone pri v i leges a s  ind icated in  Paragraph 377  
of t he Ru les  and  Regu l ations of the  Federal 
Ra d i o  Commission a fter  pass ing  lhe supple­
menta l examinat ion and having the i r  l i cense so 
end orsed . 

1 � . •rem 1 io ra rJ- A ma t e m· O p r r a t o r  ( ' I a s s
-:-

AP­
plica t ion  for th is  c l ass o[ J iaense w1 l l  be 
accepted o n l y  from appl icants  residing 
more than J OO m i les  from exami n i n g  poinl, 
\\·h ich may be the d istr ict headc1u a rters, 
a suboffice, or  a city v is i ted by an exam­
in ing otllcer. The appl icant mu · t  submit a 
sworn s tatement  attest ing  t o h i s  ab i l i ty 
to t ransmi t  and recei ve  at a speed of not 
Jes · than  1 0  words per minute in  Cont i ­
nen ta l Mor e Code, a n d  comt)l te  a ques­
tionna ir  perta in ing  to  the op rat ion of an 
a nut t e u r  rad i o  ins ta l lat ion .  

A J  pl ications for  examinat ion for  un l imited 
amateur phone privi lege wi l l  not be accepted 
from holders o f  '.L'e mporary Amateur Class Oper­
a t or l i cens . Appl ica nts  for this exam i nation 
must a ppea r persona l ly  before an examin ing 
officer and  pass  a wri tten exami nat ion. 

Pa s I n g  )l a rk For All E xa m i n a t ions 

1 3 . The percentage that  must be obtai ned as
a passing mark i n  .each exainination is
75  out of a possible 1 00. No credit will be
given for exper ience in the exa111 inat ion
for any class of  l icense.

Exee.n t lo11 of  Oath of  Secrecy 

14. Licenses are not valid until the oath of
secrecy has been execu ted and the signa­
ture of  the issu ing officer affixed thereto.

All examinations, including the code test, must 
be wri tten in ]&ng hand by the applicant. 

:Renewals  

15 . R e n ewals  ( a )  Commercial Opern tor Extra
Firs t  Cla ss-These l icenses may be re­
newed without examination providea the
record shows 12 months'  satisfactory ser­
vice a t  stations which the applicant is
authorized to operate, at  least six months
of which must have been during the last 
12 months of the l icense per iod.

Pro ,·ided further that the holders of  these 
l icenses mployed as radio inspectors, radio in­
stru ctors, or in s imilar occupations requiring 
exceptional qual ifications, where the duties re­
qu i re the testing or demonstrating, or other­
w ise using commerci al radio apparatus and the 
te legraph codes, may be issued renewals of  thei r 
l icens s wi thout examination, provided such em­
ployment has covered a period of 18 months 
out of the two-year l icense period. Where the 
applicant has not regu larly used the telegraph 
codes, he  wi l l  be given the code examination 
as  for an orig ina l  l icense, and if he has u sed 
only one code, he will  be examined in the code 
not used. 

(b) 0th r renewals : Renewal l icenses may be
issued to holders of  other classes ( except ama­
teur)  without examination, provided the oper­
ator has ha.cl three months' satisfactory service 
du ring the last six months of the license term. 
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One year·s sat i s factory servic out  or two yea rs 
of the l icense term may be accepted for renewal 
at the d i scretion of  th exam i n i n g  ofllcer. 

(c) No cred i t  w i l l  be a l l owed for serv ice un ­
l ess  i t  appears that such  service was obtained 
und  r con d i t ions that  req u i red the emplorment
of a l icensed operator .  

(d) Holders of  rad iote l  graph l ie  nses en­
dorsed for operat ion or radiote lephone stations 
whos service has been whol ly at  radiote le­
phone st at ions  w i l l  1 e r quired t o  pass the code 
test for the class o(  l i cense held, ancl fa i l ing 
th is, wi l l  be issued a radiote lephone operator· s 
l ie  nse as a renewal of t he class in wh ich he 
pre,·i ously  qu a l i fi ed . 

I n  cases .where it is impossible for t h e  ap­
pl icant to appea r for the code exa m i nat ion when 
ma k i n g  applicat ion for renewal ,  he wi l l  be is­
su.:,d a racl iot  lephone operat or ·s  1 icense as 
abo,· . 1-1  owever, i n  such cases the appl icant  
may a ppear for code xam i n a t i on w i t h i n  three 
months  a fter the date of the issuance of  the 
rad iote lephone l icens and be issued a l icense 
of  the class formerly h Id, prodded he passes 
the code examinat i  n . Fai l i ng  to appear or  fa i l ­
ing to pass the code test  during the three 
months period, the appl icant forfe i t s  th i s  pri\" ­
i l ege. 

( e )  Renewa l s  or new l icen ses may be isSut-d 
a reasonable length of  t ime prior to  the ex­
pirat ion of ex ist ing l icen ses but  must  bear the 
exact date of i · sue,  w h ich must correspond wi th  
the  date on Form 756  forwarded to the Feeler.t i 
Radio Commission.  Operators who fa i l  to apply 
for r newal  of  t lH: i r  I i  •enses on or  pr ior to the 
da te  of expiration n1ust be r -exan1 i ned. 

(0 I f, beca u se of  c i rcumstances o,· r wh ich 
the appl icant has no con t ro l .  an operator is un ­
ab le  to app ly  for  ren  wal of l icense on or pr ior 
t o  th  ela t e  of  expiration,  an affidav i t  may IJe 
submi tted to the Federal Radio ommiss ion 
throu gh the supervisor of  rad io or exa m i n i ng 
o fl1cer, attesting to the facts. A fter considera­
t i on by the Federal  Radio Commission, advice 
w i l l  be forwarded to the supervisor of rad i o  
or exam ining ofllcer in regard to  t h e  issuance 
of a renewal  of the l icense. 

(g) Service record s must be completed and
signed on ly  by masters, employers or the du ly 
authorized agents of e iUrnr. 

(h) Any improper alteration of the service
record or  the forgery of the master's or em­
ployer·s signatures, r any attempt to obta in  
a l icense by  fraudulent means, or  by  attempt­
ing to impersona te another,  or copy ing or di­
vulging· quest ions u sed in exan1 ina t ions, wi l l  
const i tute a v io lat ion  of  the  regu l at ions fo, 
which the operator may suffer suspension o f  
J i  t>nse o r  deba rment from further examinat ion 
for a per iod not exc edi  ng t,vo yea r.· at the 
d iscret ion of the l icensing authority. 

16. DnJ) l i cate Llcen s (' s-Any operator apply­
ing for a dupli ate license to replace an 
orig ina l  wh ich has been l s t .  mutilated,
or  destroyed, wil l  b requ ir  c l  to submit 
an aflldavit to the Federal  Radio om-
111 iss ion through a supervisor of radio or 

xam ining ofllcer, a t testing io th facts re­
gard i ng the manner in w hich th origina l  
w a s  J ost .  The  Federal Radio omm iss ion 
wi l l  consider the facts  in  the  cast! and  acl ­
v i  e the superv isor of rad io  or exan1ining 
officer in  r gard to t he issuance of a dupl i ­
cate l icense. Dupl icates wi l l  1 e issued un­
der the same ·erial n umber a n cl dat as 
the  orfg i n a l ,  a nd wi l l  be marked - -c1up i i ­
cate" in reel on th face of th J icen e .  

1 7 .  Jl, cex1L m l n o t,lon-,-N o appl icant who fa i ls  t o  
qual ify wi l l  be r exam ined w ith in thr � 

months  from elate of the prev ious  exam­
ina t ion . However, when an appl icant for 
the radiote l egraph operator first class or 
s<-concl c l a ss l i  • nse fa i l s  in t he code ex­
a m inat ion .  he may be reexam ined the 
same clay for any  other c lass of l icense 
desired. 

J , i e ense  E 11 tl o rs(' m e 1 1 t s  

J S. R a d io tc leg rn 1 1 h  Cla ss  l i c e n s e s  t u  l J c  ,,a 1rn 
for t h e  n 11cra.I io 1 1  of ra d i o p h o n e  s t a t i o n s  
w i l l  be e n d o rsed a s  fo l l o w s : T h e  holder of  
t h i s  l i cense ha s qual ified by exam i nation 
for aclcl i l iona l au t hority to  operate any 
radiophone s ta t ion . ( If ra d iophone exam­
i nation taken l �- appl ica nt  i s  for second 
c l a ss  rad iotelephone operator's l icense. en­
dorsemen t should be fol low d by "excep t 
broadcast ' ' . )  

Date  . . . . . . . . . . . .  Exa m i n ing  Officer . . . . . . . . . . .  . . . . 
September 7, 1932  

J n  the absence or  fu rt her inst ruct ions t o  the 
con tra ry, t ern 1  c, rary ama teu r operators· l i censes 
sha l l  not be rest ricted to  spec ific amateur sta­
t ion locations. The refore. temporary a mateur 
0 I::erators inay op rate an1ateu r stat ions  in ac­
cordance w i th the ru les  govern i ng  amateur first 
class operator l icenses. . . . 

September 30,  1 93 2
T h e  hold ers of rad iotelephone second or t h i rd 

c lass l i censes \\" i l l  not be granted this priv i l ege 
and m ust obta in  the u n l i m ited phone priv i leges 
in accordance with paragraph 3 of Sect ion l J .  

T h e  holder of  radiotelegraph second clas 
l i censes ( or the old commercial  l i censes) who
c:a n show a tota l of  one year or  m ore service 
at stat ions open to pub l i c  correspondence dur­
ing  the ir  operat ing ca reer ( a nd who obtained d 
percentage of 75 or higher in the con1111erc i a l  
second class l icense exam i nation ) m a y  obtain a 
ra d iotelegraph fi rst class license upon proof of 
th is  ervice ancl passing a code test for the 
ra d iotelegraph first class exami nation without 
being requ i red t o  retake the theoret ical exam­
inat ion.  

October H,  1932 
Operators who have  opera ted at more than 

t h ree sta tions i n  the aviat ion s rvice and who 
apply for renewal  o(  l icenses may ind icate ser­
v ice on the reverse of  their l icenses by giv ing 
the nari1e of t he aviation cha in or con1pany 
where employed in l ieu of l i st i ng  the cal l  let­
t ers o f  all sta t ions. Wnen this is clone, t'he em­
ployer shall s ign the l i cense opposite the ser­
v i ce ntry. indicat ing whether or not t he ser­
,· ice performed is  con s idered satisfactory. 

When the sen· ice  has been at three or Jess 
s t a t ions  i n  t ht' av ia t ion  service, i t  will  be neces­
sary that the  cal l  letters as wel l  as  th station 
locat ions and s ignatu res o f  employ rs be ob­
t a i ned. 

This regu lat ion app l ies only to  nclors ments  
for stat ions in th aviat ion service. 

Novemb r 1 0 ,  i D32  
R.,f., renc·e is  made to  Sect ion 1 2  of  the Rules 

and  Heg·u 1at ion s L :o\·�rn ing the I ssuance of  
Radio Operators Li enses which states, i n  pa rt : 

- -Application for th i s  class of l ic�nse (tem­
porary amateu r cla s) w i l l  be accepted only 
f rom appl ica n t  resid ing more than JOO m i le�  
from examining point .  wh ich m a �· b the d is­
t r ict heachtu arters, a suboftic , 01· a city vis i t ­
t' cl  by an t:':xan1 in ing  officer . . .  " 
For the pu rpuxc of determ ining the d ist a n  e 

a n  appl icant r s i cles  fron1 a.n examin i ng· po int .  
,xamin ing <,ffic�rs ha.ve_ been d irected to com-

"CQ'' The_ Com m e r_cin l 
Rud io  M a.gaz l ■ e 

You Can Build Better 

With H A M M ARLUND PARTS 

E \. ER Y ra d i o  b u i lder-amateur  o r  profess i onal­
k n °'\'S the  i m port a nce of quality pa 1· t s .  

HAMMARLUND 
Transmitting· 

CONDENSER 

1 'se H.Al \LVI ARLU�D Condensers, Cho kes ,  'rran:,;­
fo nn e n; ,  8oc ke t s  and Coi l  Form s and  you  w i l l  haYe 
m o re t h a 1 1  t h i rty  yea rs of e n g i n e e ri n g  prest i ge back 
of  )· o u r  cons t ruc t i on .  

C O M E T " P R O "

The World 's Finest 

PR OFESSIONAL RE CEIVER 
Tlw Shc,r t - \Va , ·e  !:iuperheterod�·ne with _-\ i r ­

Tu necl l nt c• rm,-d iate Tra nsformers and bancl ­
o;;nreact t u n i n g  a t  a l l  frequt> ncies. I ts  sensi t h i ty ,  
SP lecu,· i t y  a nd. t o n t' v; i l l  su rpr i se you. 

' use d by the U .  S .  and a nadian t i overn 1nen t :}. 
leading A i r  Li n( 'S ,  Rad io � et w orks, Pol ice and  
Steamsh ips. 

� Btlwt, Ra..d..i.o-Jl'a m ,m � rtu n d
P R O D U CT S 

.. -.�� :• 

i ---� " C Q " r,lt-·- I I CLASSIFIED ADVERTISING !
-:�-8-1�,._...��C�J--•0�)··· 

CQ w i l l  acce1 t class ified advert is ing at  the 
speci a l rate of five cents  per word. 

Remittance in full must accompan y cop)•, 
closing date for classified advertisements is the 
1 5th of the month preceding publ ication date. 

FOR SA LE-Radio M odel Vibroplex .  heavy con -
tacts,  $ 1 0. 5 0. Like new. Guaranteed. L. D . , care 
CQ, 112 W. ]3th St . ,  N.  Y .  City. 

COMMERC IAL 

OPERATORS ! 
Get your  copy of our  FR.EE 

132 page 1 3t h  A n n i versary R a ·  
d i o  Cat n l o g  and s a Ye money.  
Onr hook i s  ·u 1 1  o.f a pparatn 
you  · re J ooki11g fo1· . 

AMERICAN SALES COMPANY 
C-44 W. 18th St., N. Y., N. Y.

• 

Write Dept. CQ-5, Hammarlund 
Mfg. C o . , 424 W. 33rd St.,  New York, 
for General Catalog ' '  33, ' '  and 
l; o oklet describing the COMET 
' ' PR O ' '  in detail. 

U N IV� RSAL 
Protected Diaphrag·m 

Type 
1933 Model ' ' BB '  ' 

D:rnin ge proof J i a ph ragm protec­
t i on is  U O \\" : 1 < l c l e , l  t o  the s u pe r-de­
pc 1Hl : 1  b i l i t .v of :'.\Ioe le  I B B  perfor­
manee .  B ra n <] ll<' W  a h e a d -of- t h e - t i m es 
d e.- i gn . Dou b !  - w e i gh t , i n - bu i l t rug­
gt • c l ne•s .  Th e nc"· l fl33 :U o , le i  BB of­
fe i·s a new coneept i c n o f  wha ll l i ­
HOph o n l' ,·a l n e  c a n  be .  X o  : , h·ance  
i n  pr ices .  :l ! o,kl B B  st i l l  st> l l s  at  
· :! 5. 00 l i �t . 

UNIVERSAL MICROPHONE 
CO., Ltd. 

42-1 Warren Lane 
Inglewood, Calif., U .  S. A. 

Your check for $1 .50 tells - us you want every issue . Send it now.

'.'1 SA JJ:1 YQC/R A D  IN CQ ." Tell this to ou r advertisers, it h elps all of us  20 
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pute di lance on the basi of a i r l i n e  mil age 
rather tha n railroad <1r highway mileage. 

• • • 

::--iovember 26, 1932  
Prior t o  J u l y  1 ,  1 932  a special c lass  of l ie nse 

was issued covering OJ)erat ion of stations i n  
t h e  a viation service. Th i s  l icense w a s  knm,· n a s  
"Radiotelephone Opera tor,  Aeronau t ical  Cla s "  
and was temporar i ly  replaced. ffectiYe J u l y  
l ,  1932,  by the Radiotelephone s c o n d  class
license (va l id  onJ�- for telephone operat ion of 
s tat ions in  the aviat ion service ) . In  this connec­
t ion . the Commission on )lovember 26, 1932 ,  
adopted an order con t i nu ing the radiote lephon" 
s<c,con cl class operator·s l i cen e, b ar ing the  n­
dorsemen L · ·Yal id only  for te lephone op ration 
of stat ions l i censed in  th av iat ion service ,"  for 
an indefinite period of  t ime. 

Applicant · for this class of l icen e ar re­
(]U irecl to mak a passing mark in both radio 
and met,-orological  ubj cts.  Th min imum re­
qu i r  ments a r 

( 1 )  A pass ing mark of 1 5 % ,  out of a poss ib le  
2@%,  i n  meteorological que. t ions ; and 

( 2 )  A passing m a rk o f  60<7<,  out of a pos .  i b l e  
0'70 , in radio making a to ta l  of  75 <;(i . 

. . . 

D c mb r 1 2 ,  1 93�  
In  reference to t he issuance or renewal  oper­

ator l icens s, as the regulat ions governing the 
i sua nce of  r'-ld io  operator licens s adopted J u l y  
J ,  1932  e l iminated th  comm rcial third class 
operator l ie  nse, holders of these l icenses which 
are submi t ted for ren wal  sha l l  be i ssued rad io­
telephone t h ird c lass l icenses without further 
examination.  

January G, 1933 
For the t ime b ing, and unt i l  t he Commiss ioa 

can con.·id r a redsion of  the rules and r gu la­
tions governing the i ssuance of rad io operator 
l icens s, th follow ing temporary rule shal l

. apply :  
1. Any p rson holding a valid radio operator 's

l icense of any class issued by tpe Com­
mis ion may operate any tation l icensed 
for, and operating on fr quencies abo,·e  
4 0 ,000 k i locycles provided in t .he ca e of 
amateur operators such operation shal l  be 
in  conformity with Rule 363. 

2. Inasmuch as  the requirements for other
classes of radio operator's licenses ar  great­
er in scope than for the radiotelephone th i ril 
class operator's l icense, such operators, ex­
cept amateur,  may operate any stati  n 
licensed for frequencies below 40, 000 kil ­
ocycles for which a th ird class radiotele­
phone operator 's l icense is val id .  

. . . 

February 7, 1933  
ection 9 of the Rules and Regulations Gov­

erning the Issuance of Radio Operators Licen es 
ha.s been broadened to permit the holder of a 
radiotelephone t hird class operator's l icense to 
operate stat ions using type A- 3 emission which 
are l icensed to use a maximum power of 50  
watts ; and a lso to operate any class of s ta t ion 
l icensed for, and operating on, frec1uencies above 
40,<J00 k i locycles using any type of emi ssion. 

The second paragraph of Sect ion 9 has also 
been modified to permit the holder of a radio­
t elephone third class license to operate stat ions 
licensed to use a maximum power of  50 wat t s  
u t i l izing more than one frequency when 1he
change in frequency i accomplished by mechan­
ica l means in such manner that the opera tor, is  
not requ ired to make any change in  the elec­
trical adju stment of the equipment. 

. . . 

February J.3, 1 933  
Under  dat of February 3, 1933, the Fed .- ral 

Rad io Commission i sued the follow ing order : 
' 'That Sect ion 1 5  of the Rules and Regula­

tions Governing the Issu ance of Radio Oper­
ators" Licenses, xcept amateur, be suspended 
unt i l  July 1 ,  1934 ,  insofar as i t  requires em­
ployn1en t serv ice or exan1inat ion as a con­
d i t ion precedent to obta ining a ren wa J . of the  
same c lass  of l icense. " 

)larch 10 ,  1933  
Tl  re0 ulat ions governi n g the ic  uance of 

radio opHator l ie  nses ado1 ted July 1 ,  1932 
abol ished the commercial  classes of l icense 
(ex ept the commercial extra first) and insti­
tu ted the radiotelegraph a nd radiotelephone 
cla sses, proYidin� for the renewal of commercial 
class�s as  fo l low s :  

Commerci a l  extra first class 
'ommercia l  first class 

Commerc i a l  • cond class 
ommerci a l third class 
ommerciaJ extra first class 

Rad iotelegraph fi rst class 
Rad i otelegraph second class 
Radiot e lephone thircl class 
The commercial first and second cla • l icenses 

ar va l  id  fer th op ra t ion of broa dcast and 
oth , .  rad iote lephone s ta t ions u n t i l  expirat ion.  

Th rad i otelegraph class l icense does not 
gra n t  to th holder the same pri v i leges and 
rights as  w r form rly granted to the holders 
of commerc ia l  class licenses. In order to obtain 
a radiotelephone endorsement  the holders of 
commercial  class lie nses must have had satis­
factory ervice a t  rad iotelephone stations. ln 
this respect , the use of the phrase "same class 
of l ie nse,'' as contained in  the Coinmission's 
Order of February 3, 1933,  has caused confusion . 
The int ntion of the Comm ission is that re­
newal licenses sha l l  be issued in accordance 
with the pres nt  regulat i ons except that no ser­
vice Is  required u nder a commerci al class l i cense 
to  obta i n  a renewal as  a rad iote legraph class 
l icense. 

'l'he radiotelephone endorsement is not con­
s idered as "the same class of l icense" but as a 
new c lass  of license and an applicant shali  be 
rec1uired to take the examination for the radio­
te lephone endor ement desir d @r to show the
equiva lent service a t  rad iotelephone stations.

The Comm ission·  Order is not retroact ive and
does not permit the r newal of  l i censes which 
ex pir d prior to February 3, 1933 .

. . . 

March 15 ,  1933  
The following shall  supersede, ffective Apr i l  

1 ,  1933 ,  the  1 st pa ragra ph of Sect lon lJ8 of  che 
Rules and R gu lat ions Governing the Issu ance 
of Radio Operat ors Licenses. 

Where the holder of a radiotelegra ph class 

"CQ'' The. Com m erc ln.l
Jl adlo M' a.gaz lne

l icense has q ua l i fied for  a rad iotelephone class
l tcense, his radiotelegra ph l ice nse sha I I  be en­
dorsed as fol lows : 

lta d lote lephone F i rst  C la s s  
" T h e  holder of th is  l i cense h a s  q u a l i fied fur 

t he rad iotelephone fi rst c lass l icense a n d  is 
autho r i zed to  operate any l i ce nsed radiotele­
phone s ta t ion.  
Date . . . . . . . . . .  Examin ing Officer . . . . . . . . . . . .  " 

:H a d  iot. e l ep hone  Second C lass  
"The holde1· o f  th is  l icense has  qua l i fied for 

the rad iote lephone second class l icense and is 
au thorized to operate any l icensed radiotele­
phone station for which this c lass of l icense 1s  
made va l id .  
Date . . . . . . . . . .  Exam in ing Officer . . . . . . . . . . . .  " 

Radiote l ephon e 'l' h l rd Class 
"The holder of this license has qualified for 

the radiotelephone th ird c lass l icense and is 
authorized to operate any l icensed radiotele­
phone stat ion for which this class of l icense i�  
made val id. 
Date . . . . . . . . . .  Exam i n ing Officer . . . . . . . . . . . .  " 

na1llo te le 11 h one Second Class 
( Val i d  only for telephone operation of stations 

In  the aviation service. ) 
• ' 'The holder of this l icense has qual i fied for

the ra d io te lephone second class (va l id  o n l y  for 
telephone operat ion of stations in the  aviation 
service)  l icense. 
Date . . . . . . . . . .  Examining Officer . . . . . . . . . . . .  " 

The commerc ia l  extra first c l ass l icense does 
not · require any endorsement to be valid for 
radiotelephone operation. 

. . . 

l\1a rch 30,  19 ::; 3  
S ct ion 3 of the Rules and Regu lat ions Gov­

erning the Issuance of Rad io  Operator 's  Licen ses 
states, in  paragraph 2, that the holder of a 
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radiote legr p h  second c l a  s l icense i n o t  au t hor­
iz<:d to act as ch ief  operator on a ,·e sel in t he 
second class unt i l  h i s  l icense is endorsed cert i ­
fy ing to s ix  months or more satisfactory service 
as an opera t o r  at rad iot,;legraph s t a t ions open 
to publ ic corresponden ce. 

It is not mandator�- for the  holder of a radb­
telegraph second class l icense to ha ,·e h i s  l i cen:;e 
endorsed b�· the Commissi  n to a u t horize  lum 
to act as ch i f operator on a Yessel of the se �­
ond class ; the serv ice record on the  rever  
side of  the l i cense, w hen a t test i ng· t o  s ix  m n ths 
or more sat isfactory service and cert i fied by 
t he operator 's  emplo�·er, w i l l  su ffice. 

H owe ,·er, upon renewal i t  becomes desi rable 
ror t he rene\\'a ]  l icen se to indi ate in some man­
ner that the hold r is  ent it led to act as chie f 
operator  on a vesse l of the s cond c lass  ( i f he 
is  so e n t i t led  because of  service gained u nder 
h is  prev iou s l icens ) s ince th is  i n formation 
would  not otherwise be readi ly  available. There­
fore, such renewal rad iotelegraph second class 
l ice nses sha l l  ha ,·e inserted i n  the space pro­
vided on the l icense form 758 a f.ter  "Special E n­
dorseme n t , "  the fol lowing endorsement : 

"Author i ty is gra nted the holder on th is 
l icense to act as ch ief operator on a vessel of
the second class. 
( Date ( ignature ) 

Exa111 i n ing Officer•► 
Although as previously stat d .  the servic 

record wi l l  suffice to ent i t le  the holder of a 
radiotelegraph second class l i cense to act as 
chief  01 erator on a vessel of the second cla s ,  
he may,  in  addit ion ,  have h i s  l icense endor_sed
bv the Commission as quoted a l  ove at  any tun 
he so de ir s upon mak ing proper applicat ion 
on form 756 .  

THE PROFESSIONAL RADIO MAN-HIS FUTURE 
RADIO . . .  and . . .  YOU 

\\" h a t  1 ,  A. h e a d  l:' 0 1· Jt a cl i o t  
I t  i s  \\' i th ln  the  memor.,· o r  m a n y  o f  u� 

when  Radio had but  onu app l i cal ion-l hat  o t' 
m a r i n  • con1 m u n ieat ion .  Today Rad i o  con1-
n1u n lcat ion c i rcu i t s  spa n Lhe globe : B road­
cas{ i ng, u n d rc:a med of  th n .  i • a b ig i ndus­
try in i t se lf. The Sou nd  !\ l ot ion J. icture is 
an offspr ing o (  Rad io-and L here are many 
other  de,·e l opme nts  w e  h a ve se n.  

,r h u t  i s  ,\. h e1u l }'or  You ! 
Y o u r  spare t ime spt n t  in study now w i l l  

bri ng· opportunit ies  k no k i ng· a t  your 
door as the  Racl io I nd ustn· con t i nues to  
expand.  'l'hen.  as  \\' i t h  the prese n t ,  i t  w i l l  
b th� t ra i ned man n l y  \\' ho c a n  t a ke ad­
,·a nLag·e of  t he opport u n i t ies. Y u o,Ye it to  
,·ou rse l f  t o  ga in  t ra i n i ng i n  the  h igher 
hra 1 1 ches of  your ho en 0 1 ·ore . .  · ion. 

RCA INSTITUTES HOME STUDY COURSES 
may i,e urd reel i n  groups o[  lessons. Th Sound Engi neering Cou rse i s  rec :ornmencled. $ l l  
w i l i  b r i ng the first group,  \\'h ich i n  • l udes examinat i  n and techn ical  'onsu l t a t ion servi e .  
·when th is  group  is  comp! t ecl a not her  � 1 1 -at �-o u r  opt ion-,\' i l l b ri ng th<, " cond group­
and so on to the end of t ht! Cou rse. The n-the fi nal  exan1 i na t ion ,  :voui- d ip !  n1a a nd free
pract ical t ra i n i ng at e i t h  , . RC. I ns t i t utes' resident school .  You are pri\' i l eged to d isco n­
t inue the cou rse a t  any t i n 1e  and no ob l ig·at ion is assun1ed to 111 0.ke further pa y n1en ts . 

RCA INSTITUTES RESIDENT SCHOOL COURSES 
The RCA INSTIT UTE Resident  School 

cou rses and the comb i ned Resident School ­
Extension Cou rses, which ha ,·e been in effect  
many yea rs, offer thorough pract ica l  tra in ­
ing i n  the var ious spec ia l i zed branches of  
Rad io and asso  · ia ted e lectr  n ic  arts .  

In R A INSTITUTES Advanced Cou rses 
ful l  consideration is g i ven pre,: ious train_ing. 
'1,he Gene1·a 1 Cours� con1b 1nes va rious 
phases of Rali.io and assoc ia ted ar ts. A grad­
uate o f this course i \\'ell  fi t ted to cope with 
practical radio engin ering problems.  

You  a re i n v i ted to pe rsona l l y  i ns (>e · t  t he 1nodern  t ra i n i ng fac i l i t ies of  RCA 
Inst i t u tes. O r  w e  \\' i l l  be g;lad to send our  descript ive  ca ta log w i t hout ob­
l iga t i on  to you.  u pon rec1, i p L  oC  �-ou r request addressed to "Dept. Ro-;; · • 

R .  C. A. INSTITUTES, Inc. 
,;; Y a rkk S t ree t ,  � e w  Tnrk  1 1 ;;, 1  Mercha nd ise  )£ a rt ,  C h l l'ago 

Recognized Sta ndard in Radio Instruction Since 1909 

l.11afl ,  10, -;, "] SA W YOUR AD IN CQ ." Tell this to our advertisers , it  h elps all of us 



A THREE-FREQUENCY RADIO 
TELEPHONE TRANSMITTER 

FOR AIRPLANES 

( Co n t i n ucrl frotn Pa�:t- I S )  
bet \\ 'een th t.• t ran::;m i t l t." r  a n d  n?l 'e i \' r .  i s  n1adt­
part  o f  t h e  t ra ns m i t t  r to  r�duce the  number cf  
cornponent  pa rts o f  t h{:' :--rst e 1n . T'ht' de,· e lo1 ,­
n1e n t  of n1 i n i a t ure ba l l as t  la 1 1 1ps b).·· the  gro u p  
u nd t r  J . r t . ·I'i i lson has made i t  poss i b l e  to  use
a lamp i n  each  fi l a m e n t  bra nch .  Tht' sn, a l l  s iz&
o f'  t iles lamps ,na y he j u d g·ed frorn Fig· u re -1 .  

Operat ion 0 r  t h e  eq u i p m e n t  rcq u i r�s t h e· 
t ransn1 i t t t" l ' tu S L OP inHllt:.'d i a t t' l .V W h t." l l  the  m i ­
crophone  but ton  i�  re l� :1sed a nd to  prod uce no
nois� in an adjace n t  rec ·e i \' er  o f  Yer�· h igh g·a i !L 
Th is  was grea t l y  fac i l i t a t Pd b)· the d e ,·e lop·  
menl  in  co-opera t i o n  w i t h  ,� .  L. Ronc i .  o t'  a 
h i g·h ,·acuun1 re l a y  w h ic h  O J ) t.' 1 1 S  t h t· 1 050  ,·o l t  
p late  supp l _v . Th is  re l a _v i s  ,· ery sn, a l l a n  l l ig h t  
a n d  i s  en t i re l y  sa fe t o  u s e  w h t re gaso l i n e  fu me�
may he prese n t .  

I n  the  mech a n i c a l  des ig·n o f  t h t� t ra ns n 1 i t t er .
for \\'h ich  P. S . M a rch \\·as  l't' Spons ib le .  se ,·era l 
nove l  fea tu res are  i ncorporatecf. A separa tt"
mou n ti ng is  des igned for pern1a nent  i n� t a l l a t i o n  
i n  the  a i rplan A n  upr ight  sec t ion  a t  t h e  rear 
o f  t he 111ou n t i ng ,  hnwn i n  Figure 5 .  earr ies a 
n 1 u l t i p l e  con tact  j ack tern1 i na t i ng a l l  connee­
t ions  lO the t ra ns m i t te r  except t he a n t e n n a . and 
a coupl i n g  to  con nect t o  the  S \\' i tehes that  select 
the freq uency channe l .  A l l  w i r i ng i s  ru n t o  t h i s  
n1ou n t i ng i n  e i t h e r  f1 e x ib le  o r  r i g i d  condu i t . A 
le Yer p rojec t i n g- from t h e  fro n t  op ra l t:s a ca .11 
1.vh ich ,  w hen t he t ra n  · m i t ter  is p l aced on the 
n1ou n t i ng,  s l i des i t  back in to  cont act w i t h  t he 
rec ptacle  a n d  the freq ut: nc�· c-hang· i n g  s w i t c h .  

T h e  b o x  conta i n i ng· t h e  trans 1n i t t e r  i t se l f  i s  
of  sheet d u r a l u m i n .  a n d  n o t  o n l )· s u pports  t h e  
appa ra t u s - bu t pro\· i d  s t h e  necessary �h ie l d i n �· . 
I t  is d i \' i ded i nto two i rreg u l a r l y  shaped con1 -
J')::t 1 ·t m e n t s  by in ter iol' part i t i o n 8. Pa rt  or the 
outer  casing is per fora ted and  t he space be. 
twe n the inner pa rt i t ion  and  the perforated 
sect ion o f  the outer  case forms :1 Yen t i l a ted 
con1partn1ent  i nto  w h ich is  placed o n l y  the hea l 
d i s  � i pa t i n g  a ppara t u�, such as t i l t> Ya c u u n1 
t u heH.  ba l l ast l a lll ! l� ,  r�s is ta ncc•s .  a n d  cr�·sta ls .  
A I I  o ther  appara t u �  a n d  \\' i r i ng i s  cornp l e t e l r  
enclosf' cl fo r protect ion A ga i n s t  d u s t  a n d  moi!:i­
tu rt' . 1--\ t1t' \\' t :rpe o l' v i t reo us e n a mel  res i s t o r  
,v i t h  l 't:' a r  connec t i o n s  was  deYelo 1 )e-d t o  keep t h e  
w i r i ng o u t  of t h e  \'E" n t i l a tecl con1partme-nt . 

The- 1 3 A.  rad i o  t n:a. n s m i t ter  i s  an excel lent  ex.­
a m p l e  o f  t he grea t i n1 p r0Yen1ent t h at  c::tn be� 
n1 ad t' i n  a pparatus  by a carf?-fu l s tudy of the 
n, ost  des irable ft , rn1 o f  t h e  \·a r i o u s  componen t  
pa r �s and  the i r  re lat i ve loca t ions  based on an 
i n t i m a t e  k nowledg·t> of  st•r ,· ice co n d i t ions  E n?, n 
"· i t h o u t  a rad i ca l  change in fu ndame n t a l  pe1·­
l'onnanc� .  t h e  new t n-1. n sn1 i t t t'r  is  so suner i r, r  
to t he o l cl i n  m a n �· respects that  i t  i s  ex p,·c-U·d 
to rect- i Yt' an <-• n t hu� iast i c.- r cept ion  from a i r  
t ra n � port  opera t o rs . 

-------

A n  SC vVestt- rn  Elect r i c: am p l i fier .  w i t h  i t · i ! l •  
lH' l 't' l l t  p t , r  eha racterist it-s helow 1 ()0 cyclei:: 
and a bovt" •L 000. ·an  bf" t'asi ly modi fied intn :l 
f lat a m p l i fiPr w i t h  g·ood c:ha rn c-ter i s t i  ·s from 
�5  t o  1 0.000 cycl es. Wt' a re ,1 d \' i sed h .,· Phi l 
Las k v  0 11 K D Y L. A sl-: you1· nearest  \.\r"cs t e 1·n 
E l ectr ic  or r: ra y bar  oflice f'o r d <foe on "Co n ­
v rs inn  , , r  SC A m p l i fier  PEH l"! A - 6 7  A ccord:1 n ·L· 
w i t h  J \C P- ); o. J . "  

-------

A l t hough , t  may be a l i t t l,- . l a t e  for "AU 
A merica n" and " I I  .' t a r" �elec t ions.  t he Stauc
Room h a s  se l ec ted \\' hat  i t  eonH iders LO  b(• a n  
u n ben l a.b l e  ra d i o  s t H rf .  one  a n y  ca pta i n  wou ld
s imply  lovt"  t o  h a \'e a hoa rd h i s  v S!--1:" I : 

C h i e f  Operator .  Ped ro " M ussol i n i "  l {amHla 
1 st Ass ist a n t ,  A bra ham Goldwe i tz  
2 n d  Af-1.s i s t a n t ,  in ,on  G olden 
�rel  A ·s istant.  J oseph G ately 

OVER 50,000 CALLS 
LISTED IN EVERY ISSUE 

ALWAYS UP-T O-DATE 
I nc l u d i n g  Xew Ca1 l  Let t ers 

C"h a n g-t"s in A d d rt.• ��  
Ca nc-el l a t ion�  

" \Yho · $ Vi' h o "  on  Short W a ,·e 
T nt e r n a t iona l  ('a l l s  

a nd 1 n a n y  o t h e r  t'ea t u re$ 
lf Yun A re J n t P n• s t c, I  I n  � ho r t  "· a n, 

'l ' r a n s m i 1 t i 1 1 g o r  H e c ,• i r i n g  ]i' o u  { ' a 1 1 1t u l  
A ffunl  t o  l ie  't\" i t h u u t  ' l ' h i s  Dou)<  

H a l l io  A m a t e u r  Ca l l  I luok  cont a i ns l: p - t o •  
1 h l' - 1 1 1 i n u 1 e  Cha ng-es in  l i s t i ng new cal ls, 
changes in addn�8S.  and cance l l a t ions  for 

ver �0.000 l i ce nsed Amateurs  i n  t he n i t ­
ed  S t ates and  possess ions ,  a nd O\ 'er 1 0.000 
l i censed Arna t e u r  S t a t io n s  i n  more than
one hundred d i ff'eren t  l'ort• i g n  c o u n t r ies  
Ea h i ssutl a l �n conta i n s  ] l 'lf.!'h  F re t 1 u e n c y  
C 'o m m e reJa t  S t u t lons .  W h 1 1 's "· 1 10  on  :,; 1 1or t  
,v a n� .  8JH• e l a 1  S t n 1 i n l l �  11 11 1 1  l•: X 1 J N l l t io 1 1 :-- .  
l u t e rn a t lo u n l  ( 'a l l  I . P t t Hs,  X e w  l ' n•il x.s .
l l 1g l l  F rP(p l t' J I ( • ,· P r t � :,.  a n d "· 1•a t h t• r ,  a n (I
' l ' i m e  S i g 11 a l  � c• h P, t u l e s. 
'l.'ru l )· l h t' C : r,·:1 t cs t  L i s t  , , r  C 'n l l s PuJ,.  

l i "htd u n d ..r One C 'OV\.'r
l'- I X G L T" $ 1 '00 A X �T A I , $3';?;;
( ' O l' Y  s n1 ;; c · 11 1 l"l ' t O :I° 'l 

Issued Q u :nterl)·-:.\L a rch. J u ne 
SeptemhPr a nd DecPmher 

o n n E H  Y o [ · n C O P Y '1 '0 1 1 ,\ Y 

RADIO AMATEUR CALL BOOK 
I X C' .  

GO� • •  U e u  rhorn l'- t  re�t  
C ' l l IC A G O, I L J, . ,  U .  � - A.  

: l � " I  SA W YO UR A D IN CQ." 1'ell th is to ou r advert isers, it h etps all of us

'l ' he  
a - t u  he  Get yours now!! S.  W. Uece i .- e r  "Eagle" $·10·9 5

THE OUTSTANDING VALUE IN SHORT WA VE RECEIVERS 
We lun e 1 10  ea t ,i l og  011  
t h e  ' ' E A f; J.. }.: " a n t i  w , • 
t•:1 1 1 n o t  a iYord  t n  e n t e r  i n ·  
h l  r o r r e s r , o n d e n r c  a t, n u t  
i t . llt' luw is  a l l  t h e  t 1 n 1 1 1• 
y o u w a 11 t a 1 1 1 I  t h e  " E .\ ­
l� L E '' i s  gu a ra n t ee i l  h .r 
J l� U  H Y O U O ;. 1'- t o  he e x -
8 C' t l )· a s  rt1 p r e !'.' C H h'<l . 
'J' h os e w i t h  Y e rr l i m i l •• 1 I  
m N1 u s  1 10w d o  n o t  h n ,· e t u  
h u y  i n ter ior  s e t s  ag-a i u � t  
t h e i r  be t t er j u d g m e n t .  
'f h ey (' a u t a k �  a t l , ,· a n t a gt· 
o l  t h i s s 1iec ia l  o ff e r .  
rl'o d u v l i c a t e  t h e  Jla r t s  
('n n t a i n ed i n  1 h e  " E a g le " '  
w o n l t l  cos t  y o u  t h ree  t o  
fo n r  c l o l l n rs  m ore t. 1 1 11 1 1 

C H E C K  'l' Jr n S E  F :E.\ •1T H F. S !  ! 
Se r, • e u  G r id 232 R . F. a nd screen gr id  detector  

offering· highest poss ib le  ga in  a nd nH :ist  effi c.:i t! !H 
rege nerat ion .  

Pcn tot l e Po w e r  A u it i o-2:);; g l \· t' s more a u d io 
g·a i n  t h a n  obta ined from two ord i nary t rans­
former coupled stages .  Wi l l  ope rate sp�a ker  on 
most stations .  

'J'a 11 k  Co11 1l e 11 ser  i s  ope rated from t he front of  
panel  and e l i m i nates t he object iona ble neces­
sity of l i f t ing t he CO\'er .  Speed)' i:a nge cha ngPs 
al  your finger t ips_  The ADDITIO ); A L  conden­
ser employed here g i \·es n1uch fi n  r t u n ing 
tha n i s  poss ib le  w i t h  t h e  ord i nary large con­
dens r .  

B a.11 <l . 1 1reac l  i 1 1g  Co11 r l e n sn-\"ery s m a l l capa­
city perm its  w idest possible ca l ibra t i o n  spread 
o\·er a n1u l t i tude o C  ranges. This feature  g i \'es 
you rea l l y  two rece ivers for t h e  pr ice o f  one 

Dia l-Latest  design, rea l  vern ier  con t rol oYer 
any I o  i t ion of  the frequencies covered. Abs ,­
lutely wi l l  not j u n1p or s l i J)-Ve r�· rue:�ecl. 

ltegen era t ion  Cont rol-Employs condenser for 
st a b i l i t )· ,  ruggedness and ,·el Yet - l ike  smooth· 
n ess ,  not noisy l i ke res istances .  

C a lJ i lrn t-Size 6".<7"x9 1J.? " •  1ne tal ,  co111pact ,  h i nged 
cover ,  crystal l i zed fi n ish .  Comple t e l y  s h ields 
the rece i \·er. A lso i deal for portable use.  

HOYT ANTENNA METERS 
l-l o t  ·w i re a ntenn ::t meters  1 1;{.! , :.; a n d  5 arn­

pere ra ng·es. "7h_v l lo  w i thout  a n t e n n a  n1et ·rs 
w l�e n you can buy t hem at t h i s  · p�� i.�l 
p1• tce . . . . . . . . . . . . . . · · · · · · · · • • • • • • · • • · • • · . $- •• •• 
l f o y t  p r fect l y  dam ped n1eten; at a pr i l-v .  
These a re not  L o  be con fu sed \\' i t h  the  usua l  
n1e ler  "barga i n  . . . 2"  mou n t i n g  ho le .  flange 
2 % " d i ameter .  suppl i ed in t he f'o l lO\\' ing 
s i zes : l O m .a . .  50  111 .a . . 100 111 .a . .  1 50 m . a . ,  
2 5 0  I l l .ft . ,  :mo Ill . a  . . 4 ,·o l t  .\ . • . . I O  ,·n i t  A . C  . .  
1 5  vo l t  A . C  . .  1 o V .D .C' .  Pr ice eaeh $ urn. 3 for 
$4 . :,o. 

f h t> eo m p l e 1 c l ,· w ired  an t! 
t cs t e < I  � e t . 
r 1 • 1 1 1• · ' H a m �  . . w h o  k n , ) w  
r a l u e  u 11 d  f 1 u n l i t y  w ere 
:--h1 r 1 1 t• 1 I  a 1· t h e Y u l u e  r�­
<· t · i l· e , I  i l l  1 h l• " l: n gle ' '  a t  
$ 1 6.! 1 :, .  � ( ) ',\' . a l  t h e  u II · 
IH • l i i> r a lJ l f' p r i C',t! of $ 1 0 .9� .  
,r 1 1 1 1 w i 1  h 1 hose  b Jg  se ts  
c. ·H I I  a i'ionl  to I J uy  a n  "Ea­
!!' I • · • ·  for  t h a t  extra re­
t · P i n·• r .n • u  n l ways  ,,· ished 
.,· c 1 1 1  h a i l .  

" E a g le"  ( 'o m 11 l e t e ly  
$10·9•,Y i n• , I  a 1 1 1 l  'l 1 est e t1 

' l ' l 1 1 ·ee '.[' 11 l i c s  T e s t ed $3 ·60
In ,·o u r  U tH.' e i l' t-' r 

R a n g,• 1 5  to 200 meters-4 plug- in coi ls are 
s u p p l i ed "' i t h  each receiYer. 

U n u sual ly flexib le .  designed (or cont inuous  
s h o rt wa , ·e  broadcast  coverage or han1 band 
spreacl ing .  Constru ted of  finest m a ter ia l  ava i l ­
ab le ,  such as  Hammar lund  Iso lant i te I nsulated 
Conde nsers, etc.  

This Rece i v e r  ,vas d esigned for t he d i scr in1 -
inate  buyer desi rOU $ of  p u rchasing t he fl nesL 
shor t  wa,·e rece i v e r  of  its k ind .  and should not 
be compared w i t h  any o f  the "j u n k  p i les" sel l­
i ng a t  a n �·w here near  the pr ice o f  the "Eagle ."  

Econom ica l to operate .  Employs the new 2 
,·o l t  t u bes "·h ich can be opera ted from two dry 
ce l ls on the fi l a ments  for  exte nded 1:ieriods ot  
t i 1ne.  

A l tho the " E A G LE · '  i s  the  idea l  amateur re­
ce i \·t 'r i ncorpora t i n g  such fea t u res as fu l l -band 
spread, e t c  .. it is not  l i m i ted to t h i s  purpose 
a lone. but i s  a l so an u n u s u a l l y  effic ient  short 
wave broadcast or  pol ice a l a rm rece iver .  While 
fu l l  d ia l  coverage on each h a n1 band can b� 
ha d .  t he "EAG LE" may be adju · t ed t o  cover 
C 'on l i n uous rang€' from approx i n1a t e l y  15 to 20()

nH.· ters .  This i s  very eas i l y  done by contro l l ing· 
t h t  .. t a n k  conden ser w h ich is operated fron1 l he 
front of the pane l .  

BLILEY CRYSTALS NOW $4. 50  
X- c u t  po\\·er f.u l osei l la tors. best crysta l  a ,·a i l -

a b l  t o  the a n1ateur  today . 
40 .  80 ,  .1 60 M w i t h i n  25 . 0  K . . . . . . . . . . . . . .  $ 1 .:,o 
40, 80, 1 GO  M \\' I t h i n  5 . 0  T,.c . . . . . . . . . . . . . .  r; , .;o 
40 ,  0, l 60  M w i t h i n  0.5 K.c . . . . . . . . . . . . . .  U .:,11 
20 111 Quartz  J)O \\'er  cr .vsta l s  w i t h i n  50 .0  

l(c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 :! . f ;',  
4 6·5-525  K c  S .S .  Quartz  fi l ter  \\' I t h  h o l d  r .  {;.:.o 
P l ug- i n  mou l ded bake l i t e  ho lder. po l i sh d 

c·h rom ium e lectrnde • . . . . . . . . . . . . . . . . . .  1 .r.o 

20o/o deposit with all C. 0. D. orden. For prompt shipment remit by M. o. Include Postage 

A Complete Line of Standard and ' ' Hard to Get ' '  Parts 

GROSS RADIO, Inc. 
51 Vesey St.
New York City 

Te leplwne : Barclay 7-0161 

"I SA W YO UR AD IN CQ ." Tell this to our advertisers, it  helps all of us 33 
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"EVEN BET1'ER THAN VOLUME ONE !"
SAY THE OWNERS OF BOTH VOLUMES 'l' H E RE A R E  NO D U PL I CAT I N G  P A G E S  I N  'l' H E T W OV O L UM E S  O F  RID E R'S PE R P 1': T U A L  •r ttO U B l. E

. S H O O'l' E lt'S M A � U A L S  Volume l l  ". the compan ion Manual to Volume I .  Volume IIcontn Jns a l l  ,1.e� r n fo�mation , none of  which appeared in  Volume I and most of which wi l l  not be found in any other Manual published today . 
_I f  you  own a copy  of Volume I, you wi l l  want V olume II im• medmtely. Volume 1 1  shows diagrams of sets produced s i nce the pub l ication o_r Volume , I a! ld the two Man uals together rep resent 

a CcJmplete d Jagrammattc history of radio receivers si nce the be1:in•  
n i nl!" . 

Volume II fulfills the demands made by Serv ice Men for CuU 
electrical values oC resistors and condensers. For instance, T H E  
ELECTRICAL VALUES OF ATWAT E R  KENT RECEI V ERS
A R E  G I V EN IN COMPLETE DETAIL. 

Volume 1 1  has been p repared on the basis or the results or a 
com prehensive survey, made to determine exactl11 what Service Men 
wa-n t and  need in a M anual. It includes wir ing diagr1:1.ms , chassis 
layouts, socket layouts, alignment d1:1.ta, peak frequencies, location 

. of tr immers, color coding , electrical continuity ot u n i ts sealed lo  
cans, _spec1ai not.ea, circu i t  pecul iarities , voltaire data and other important information.  Special 
attentto_n has been given to auto-radio, automatic record chanirere. auperheterodyne convertere­
everyth1ng necessary to the successful operation or a .eervice businees. 

S P E C I A L-Jl ' nre 'l' h n n  oO Pages or  Point- to - Poi n t  R.eshtance Data 
ll f� A J I Y  }' O R  1 1\l llf E D f A'f E ])IS'l' RIBUTIO N  

B uy I t  from Y o u r  J>ealel'-SOld with a Money- Back H u arantee 
A uto El  c. Serv ice Co . , Mon tgomery , Ala .  Blan . the  Radio Ma,n ,  New York,  N. Y. 
Rad io  M fg. Sup1>ly Co. , Los A ngeles, Cal i f .  ('oast  to Coast, New York, N. Y. 
Radio Supply  Co. ,  Los Angeles, Cal if .  Ft .  Orange Radio Dist .  Corp. , A lbany.  N .  Y 
Offe nbach, San Franc isco, Cal i f .  K ronson,  Buffalo, N.  Y.  
\Va rner -B ros . .  San Francisco, Cal i f .  M a urice Schwartz & Son,  Schenectady, N. Y .  
Elec t r ic S u pp ly Co. , Oakland,  al i f .  Roy C .  Stage, Syracuse.  N .  Y .  
Vreeland , Den ver, Colo. S u n  Radio Co . ,  New York, N. Y .  
Star Rad io Co. . Washington,  D .  C. Wholesale Rad io Sen· i ce .  New York, N .  Y. 
Electric & Rad io Supply Co . .  Ch icago ,  I l l .  Ba lt imore Radio,  New York, N.  Y. 
K laus  Radio  Co., Peor ia ,  I l l .  H . L. Dal is . Ne w York , N.  Y .
M id -West Rad io M art, Ch icago,  I l l .  Federat ed Purchaser, New York, N. Y .
Newark Electric Co. , Chicago, I l l .  West  S ide  Y. M .  C .  A . ,  New York, N. Y . 
Pioneer Au to  Su pply Co .. Chicago, I l l .  Sha w 's ,  Charlotte, N.  C .
The Swords Compan y, Rock t'ord . I l l .  A i tken Radi o  Corp . ,  Toledo ,  0.
A l l i ed Rad io  Corp. , Chicago, I l l . Bu rns Radio Co. , Dayton.  0. 
Ch icago Rad io Apparatus ,  Ch icago. I l l .  Goldhamer. Inc . ,  C leve land ,  0 .
Grant  Radio Co. , Ch icago, I l l .  H ughes- P ters Elec.  Corp . ,  Columbus. 0.
K ruse Rad io  Co. , Ind ianapol is, Jnd .  Kladag Rad i o  Labs . , Kent ,  0 .
S ta le  Rad io  Co. ,  I n d ianapolis ,  Ind .  Lew Stores, Toledo ,  0.
S id les-Duda-Myers Co. , Des Moi nes. Ia. Progress Elec. Co. , C leveland,  0. 
P. 0. Bu rkes & Co. ,  Lou isv i l le .  Ky . Ross Rad io Co . ,  You ngstow n ,  0. 
Schu ler  Rad io  Service,  New Orleans ,  La. Ste inberg, Inc . ,  C i nc innat i . 0. 
T. F. ush i ng, Springfield ,  Mass. Uncle Sam Stores, Akron, 0. 
H. J a ppe Co. , Boston, Mass. Un ited Radio Stores, A k ron,  0. 
M u t ty ·s  Radio Labs. , Boston, Mass. J. K. Gi l l  Co. ,  Port land.  O re. 
Trade Contact  Corp. ,  Boston, Mass .  Johnson-Weller Co. ,  Inc . ,  Portland,  Ore. 
A. R. Spartana, Balti more, Md. Camera d io ,  Pittsburgh ,  Pa. 
Ma t tson Rad io. Baltimore. Md. Hal l ' s ,  Harrisburg, Pa. 
R. & M.  Rad io Co. , Detroit, M ich . Keystone Radio Co. , Ph i ladelph ia ,  Pa. 
ftR d io  Dis t r ibut ing Co. , Detro i t ,  M ich. Radio Elec. Service Co. ,  Ph i ladelphia .  Pa. 
Rad io  Spec ia l t ies, Detroit ,  Mich. M. & H. Sporting Goods, Phi l adelph ia, Pa.
Reno Rad io  Stores. Detroit ,  Mich .  W. H. Edwards Radio Svc . ,  Providence, R.  I.
Wedem yer Rad i o  Co . . Ann Arbor, M ich.  J .  L. Perry, Nashvi l le ,  Tenn .
Lew- Bon n Company, St. Paul , Minn .  Serv ice Parts Co . .  Inc . ,  A b i lene,  Tex.  
Rad io  M a i n tena nce Co. , M i nneapo l is , Minn.  Southwest Radio Svc . .  Dal l as, Tex.  
Southern M i n n .  Supply Co. ,  Mankato,  Minn.  Strauss-Frank Co. ,  Houston,  Tex. 
Wal ter  Ashe Radio Co., St .  Lou is, Mo. vV a l ter Tips Co. ,  Aust in ,  Tex. 
Burst I n - A pp lebee Co. , Kansas City. Mo.  Wi lk i nson Bros . ,  Dal las , Tex.  
Van A she RRd i o  Co. , St .  Louis ,  Mo. .J ohnston-Gasser Co. ,  Richmond, Va. 
S i d l es-Duda-M yers .  Lincoln , Neb. General  Rad i o , Inc. , Seatt le , ·wa s h. 
Bennetts Rad io  Su pply, Perth A mboy, N . J. Spokane Rad io Co. ,  Spokane. Wash. 
:J ack son tle ld  Rad io, Camde n , N. J . Wedel Co. , Seattle , Wash.  
Ferry & Smith , Newark.  N . J .  Foster-Thornburg Hw.  o . , H u n t i ngton,  W. V . 
G e neral  Radio Shop, · New a rk .  N . .  J .  Harr iman Radio Svc . .  Appleton,  W is. 
Rad io  Shop of Newark, Newark , N .  J . Radio Parts Co. , M i lwaukee. Wis.  
A merican S a l es 'o. , New York . N.  Y: . \V. A . Rooseve l t  Co. , La 'rosse, Wis. 

If t h� re  l s  no dealer  near yoa, order d l rt1et rrom us

RADIO TREATISE CO., "Inc.
!HO H roatl W H Y 

N �: W  Y O lt K  IJ I T f 

" I  SA W YOUR A D  IN CQ." Tell th is to ou r advertisers , it helps all of us  
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I Sending is EASY Improved MARTIN Vibroplex 

I i With the G e n u�: y::�;��:
n

t o .  6 
,_,,.,,._., ,.__.J. , j 

i N e  w VIBROPLEX 
i Reg . Trade !'l-arks : V ibrop lex ; Bug ; Lightning Bug

i
IN COLORS : Blue, Green, Red 

B The smoothest, easiest-working bug on the
� market. Easy to learn. E asy to operate.
� Makes sending easy. 

Black or $ 1 7 
Colored, 

Special Martin 
l a rge, Spe c i n l ly 
t a c t  po i n ts  for 

Radio Bug-Extra 
C o n st ructed  Con­

di rect use  $25 
w i th o u t  r e l ay . Bl a ck o r  C o l .  

� Black or $ 1 7 Nickel- $ 1 9B Colored, Plated 
Old _V ibroplex accepted as part payment

� 
' Rem1t by Money Order or Reu istered j THE �I�f,g{d�[�;��;��:v�:• Inc.

)::(�����������):( 
� � � � ·� � .. --n,. � ...... u-4- 1r 

W E  A R E  P L E A S E D  
With Such Letters as Fo l low:  

' '  ' CQ ' h i t s  t h e  spot , t h e  g reatest 
maga z i n e  <' ,·e r  pu b .l i s hed  for  the 
t r a n sm i t t i n g o pe ra t or . ' '  

" \V e  c n n n o t  w a i t  t o  get c u r  c opy 
each m on t h , and rea d it f r o m  coYer  
t o  c o ver when it doc come . ' '  

" Kee p u p t h e  good w o r k .  Y o u  
a rc vut. t i n g o u t  t h e  finest  m n t c r i a l  
we fi n d  : l ll ? "· h c re .  ' '

" T h o  l a rge t Ya l u e  fo r t h e  l e a st 
mono�' - E n t e r  my subsc r q l ' 'l n  for 

th 1 ·ee years. ' ,  
So don 't take a chance of missing your copy. SUBSCRIBE NOW ,Send your check or money order immediately with the coupon below ;

' '  CQ ' '  THE COMMERCIAL RADIO MAGAZINE 
112 West 13th St. , Ne,w York City 
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LEEDS SAYS 
There must be a good reason why thousands of Amateurs and Profes­

sionals buy constantly from us. If you are not acquainted with us-try us 

NOW. You will be glad to join the "LEEDS CLUB" of satisfied customers. 

NATIONAL FB 7 

The Sen ational FB 7 Superh t rodync 
at lowest whole ale prices. 

FB 7 Rccel ver stripped ......... $26.'16 
FBX ry tal tilt r model ...... 37. G 
All coil ranges, each . . . . . . . . . . . •· 
6·887 AB Power supply 14.42 
&8<9'7 AB Power supply 20.29 

Oe11ul11c 'l'n1c C ll!tldwin Phones 
12.00 t..ist - Mi ·a diaphragm. Limited 
quantity - nly 2 pair to a customer. 

·pecial ........................ 3.75 
Trnported 400 ohm r atherweight phon s. 

Sp ial ........................ $l.3i> 
cm 2000 ohm featherweight 
phones ................... ..... l.J;i 
cme 4000 ohm featherweight 
phon s ................. ........ l.4o 

K llogg and Amplion Single Button 
Micro1 hones. Ideal for portable 
transmitt r. Extra Special .... $l.7G 

,ve tou 56(; et Analyzers 
Brand new, original cartons, up to the 
minute; factory guarantee. omplete 
with 6 and '1 prong adapters. Now you 
can secur these analyzers at better 
than the distributor's price, only $55.9a 

NATIONAL SW 3 
'l'ho Popular SW 3 
1·c ·oivers now avail-
:ib'.c in three models­
with 2 volt, 2½ Yolt and 
6 ,·olt tubes. 

·······•······ .................................. $14.42 
for the receiver and only $2.70 for each range of 
band-spread coils. 

WESTERN 

ELECTRIC 

ignal Corps Typ 
P-11 head phone ; 
never sold below $7.60 
a pah. Now at a typi­
cal LEED bargain 
p,·ice, p e r$J 95
pair of on· • 
l.v .............. .. 

General 

Radio 

No. 39 Gold Bug .A.utomatlo 
Transmitting Key 

$12.50 11st. Simple in construc­
tion, correct mechanically, and 
electrically rugged and dur­
able 3/32" contacts, complete 
with cord and plug. Brand 
new In original cartons. While 
they last. .. . .. .. . . ..... $4.45 
Extm h avy 3/,16" contact $5.45 

�A.VY 'l'YPE 
'l'EJ;EGRAPH 

KEY 
List $:3.c60. Navy 
knob-¼" Tung­
sten contacts. 
\Vhile th y last 

l.26 

Products 

Yes-we have 
a complete 
line in ctock. 
Also some of 
those SPE­
CIALS ad­
vertised last 
month a r e 

With regular knob 1.10 

ti 11 avail­
able. B tt2r 
order wlrn.t 
:you need 
now. 

VIBROPLEX KEYS 
We have a most complete a sor�­

ment of Keys always on hand-and the 
price is always right. 

lli.ail Orders Filled 
ame Day 

We do not publish a 
cutalog. Lowe t cur• 
rent p·rJccs quoted by 
return mall on all 
�ho.rt ,vn,Ye apt) .ra• 
tus. Hundreds of oth• 
er items at Big 11"• 
�i11l Prices. 

45 Vesey St., New York City 
Now York Headquarters for 

Transmitting AJ)paratus 

C. O. D. Order 
)fust. Be Accom))anled 

by 10% Deposit 


