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There's ANOTHER MAN 

... -waiting for 

YOUR JOB! 

eRadio . . .  because of its wide appeal to 
youth is badly oYercro\\"ded in the lower 
field. There are thousands of: service mtn 
.... thousands o.f: operators ... and none 
of their jobs are SAFE, because there ar" 
thousands of OTHER MEN ready to step 
in and do their work. That's why YOU 
must be on your toes. Your boss can af­
ford to be "Choosy·· with pl nty of men 
to do your work. You must STUDY to 
HOLD and 1111PROVE your position! 

eYour 
TIO::-r! 

future 
Higher 

your assurance 

demands SPECIALIZA­
technical • knowledge is 

of success ... bett r pay 
... and a g-reater future. There 1 s always 
room at the top for men who can pro­
duce. The man who wants to get ahead 
!'IIUST have the necessary training and 
ability. Our complete course in Practical 
Radio Engin ering will answer your que::;­
tion "How Can I Hurdle the Obstacles 
That Lead to the High Pay Radio Posi-
lions?'' 

America's FIRST and ONLY 

RESIDENCE SCHOOL 

in Practical Radio Engineering 

Yout· radio inen will appreciate uut· complete Jinc•UI) of 1nodern er1nlpn1ent 3:1Hl Jabo�•a .. 
torles,,. aucl wlll surely welcome this OJJpOrtunlty t� wor�, study an.d' expernnent •w1�)1 
tile finest working equipment under the skilled direction of tl'.e country s foremost rad10 
trained instructor . 'l'lle 9.111011111s• Jlesi<lence Course contn111s every element of our 
famous Home Study 11Ia11 PL U personal training and practice. 

CAPITOL RADIO ENGINEERING INST. 

FREE! 
Our interesting new cata­
logue with ,•omJ)letc informa­
tion or our coursl·s, and ple­
tures of our st"1100I and mod­
t�rn. working- radio equip­
m,•n rt·� FlU�E ... for the 
asking ... ancl of course, 
you'rl• uot uhllf,('nt(\11 in thP 
IeaRt '. 

11 )IAIL 'l'RIS 'l'ODAY! 
7 Cn 111tol Rn.ilia Engineering Institute Dept. C-6 14th and Park ll.O!lll, N. "'·• ,vnshlngton, D. c. 

Please send me your Free, �6-pag booklet. "Practical Radio Engineering,1 1 at no obligation to n,e. 

Nan1e ...... .. .•..•••• •·· • •·· • • • • • • • • • • • • • • •• • • • • • • • • ••• •• 

Adclress . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . City ...... . ...... . 
0

, Y. City Re11resent,�th•e-)L , "chntt, 200 D1·0111lway l'Jlone l<ector 2-4Jt,2 

"I SAW YOUR AD IN CQ." Tell this to our advertisers, it helps all of us 
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If you want to advance in radio • • • • 

it will pay you to f:end now for thi.s now book, for 

10 DAYS ' FREE EXAMINATION 

N E W' F I F T H  E D I T I O N  
Including 1933 official questions with answer..s 

NILSON and HORNUNG ' S  

RAD-IO OPERATING 

QUESTIONS AND ANSWERS 
Over 600 Que ·tions and A n sw e rs 

389  pages, 6x9,  1 3 1  l l l u.:3t ra t i o n s ,  $2 .5 :) 

NOW C O V .E R S  
IJ road ca s.ting, m a r i n e•, PJOl ic�, 
a eron a u tical  and a mi• t e u r  rad io  
operati n g. 
New edit ion a lso  in ludes : 
-many new quest ions a nd an-

swers 0 1\ tube transmit ters
and other equipment and ap­
paratus

--complete answer to important 
quest ion of attenuation pad 
calculat ions 

-new radio laws and regula­
t ions, including l icense regua­
t ions which became effective 
J u ly 1, 1932 

-more information on amateur
peration, including unlimited

amateur telephone operator ' s
l icense

H
ERE is  a book tha t w i l l  help you pass e x a m i n a t ion.  and

to_ k now your stuff better I ll any field o( pract ical rad io. 
G ives over 600 quest ions and a n swers cov� r ing a l l  rad io  

operator l icense examrnations. Planned espec ia l ly  for men  
shooting for operator l icenses or for  techn ical pos i t ions in 
rad io, and for amateu rs and short wave fa ns. ::-lew fifth 
edi t ion co,·ers broadcasti ng, mari ne, pol ice, aeronau t i cal  and 
amateur rad io  operating. 

Questions are taken almost ent irely from government a n d  
ot her l i cense exam i nations. They a r e  typ ica l  a n d  cover a l l  
subjects on which y o u  need to b e  prepared. Questions are 
grouped under such topics as Tub Transmi t t  rs, Motors and  
G nerators, R cc iving Apparatus ,  etc. 0th  r s ct ions  give 
r quirements for var ious l icenses and  th n sh w what  sec­
t i ons of  book Lo study to cover a l l  the req uirements for any 
given l icense. Answers are comp lete  and made clear wi th  
descriptions, i l lustrations and diagran'ls. 

I f  you want to advance in  rad io . send for t h is  book today. 
It w i l l  cost you nothing to examine i t ;  it w i l l  poin t  a quick 
direct way to preparat ion for any l i e  nse exam ination. ' 

c' ce th i s  book for 10 days J,' Jt.E E S e n d  - t h is cou 1 1on . 
· · · · · · · · · · · · · ·· · ·:· · ·· ··· · · · · · · · ·

· · · · · · · · · · · · · · · · · · · · · · · · · ··· · · · · · · · ·· ·· · · · · - - · · · · -· -- · · · · · ·-··· · · · ·· · · · · · ·  • • • • •  • • • • · · • · · · · · · · · · · · · · · · · · · · ····
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McGraw-Hill Book Company, Inc. , 330  W. 42nd St. ,  N. Y. C-
Send me K ilson and Hornung·s Rad io Operat ing Qu estions and � nsw rs, postpaid . for 10
days'  Free exam inat ion . I w i l l  send $2 .50 or return the book W lth l ll 1 0  days of  r ccipt . 

Name · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • • • • • • • • • • • • • • • • • • • . • . . . . . . . . · · · · · · · · · · · ·  

Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Positi on • • • • • • • • • • • • • • • • • • • • • • • • · · · · · · · · · · · · · · · 

City and Stale . . . . . . . . . . . . . , - - , , • • • • • • • • • • • • • • • Col11))any . . . . . . . . . . . . . . . . . . . Q.4.33 
(Books sent · .for free examinat ion to retai l  purchasers in U. �- _ and Canada only)

"1 SA W YOUR AD IN CQ." Tell this to our adv:rtisers, i t  helps a l l  of us 
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Ed iforldl  

JUST A SUGGESTION 

It  would appear not  out of  place for the Fed­
eral Radio Com m ission in the exercise of i ts  con­
gres ional ly granted powers to emphasize a l i t­
t le  more on personnel .  Equipment is w i t hout  a 
doubt  i mportant,  but  the fi nest eq u ipment  wi th  
the poorest of handl i ng is  practica l ly  worthle8s. 

I t  is  a t ime of  i n d iv idual  encou ragement.  
Many vast i mprov ments with minor equip­
ment ar  po s ib le .  Figure a ·sets are being 
toss d to the w inds. as  they are cru mbl ing 
ra pid ly. Better and''•betier personne l  is be ing 
mad avai lable due to the t i mes. U nemployment 
is  th  ch ie f  prob lem,  and  w i t h  just  a l i t t l e  b it  or  
encou ragement th is  u nem ployment ca n b turned 
to employment of the most construct ive sort. 
Capital  can and must be subjugated to the more 
pressi ng proble1ns of· 'th 'ind i v id ua l ,  at least 
for the t i me- being,_ '.a. one 

0

i s  so ent ire ly depend• 
nt on the .other as · to make this advisable. 

1 � ·, 

Men everywhere are find i ng new out le ts  for 
normally ·suppressed · activ it ies, necessity as a l ­
ways. ' i's s'howing the possibil ity of invention 
and th is' happens r ight now to be the invention 
of ways and means of a l ivel i hood, wh ich should 
be eris\ni raged. 

THINGS TO WATCH 

New and powerfu l  forces are a t  work. Exper i ­
ence or the past  ·hou ld be our  gu ide for  the fu­
tu re. Othenvise we wi l l  be gu i l ty  of  making thu 
sa me . . . b lunders o,·er again. It  has oft n been 
sa id ;  -�ncl• seldom denied,  that i f.  a l l  materi.:il  
t il i ngs iv re eve n l y  d i v ided today,  they would 
w i t h i n  a short t ime be back to the i r  or ig inal  
ho lcl rs. The why of  th is  is  obvious. 'ome of o u ,· 
lea d i ng induft r : a i :  · ts  a re bus i ly  e ngaged in a 
pro ·ess and  an hon e st one of c1 :s i n t egrat io,1. 

th t'r� w i th  not so hnnest a pu rpose ar en­
gage d i n  0 1 11> of  S ( ) l i d i fl c·a t ion. 

In L im s l ike this o rd i nar i ly  C()n i dered a purg-

Ju n:e; · 1988 

ing or pu rificat ion p r iod,  it is hard to discern 
the good from th bad , but i t i doubly neces­
sary for those in whose band · the fostering or
d i scou ragen1 nt  ren1a ins  to be t: Vt' r watchful 
that th ir works of today, be not the cu rse of to­
niorrow. 

IMPROVEMENT EVERYWHERE 

Reports from all d i rections indicat a steady 
improvement  in comm rcial  radio. The ship b\Js­
i nes-- i nd icates the u ual summer act iv i ty  due 
to opening of ro utes not act i ve 

1
du 1�i ng winter  

months .  The summer cruise bus) R e  s is a ·help­
fu l fac t or .  

Thanks to  the department o f  com merce, th 
radio activ ity i n the airways is  stead i ly  advanc­
ing. The I,,ederal Radio Commission whi le  not 
ex rcis i ng as strong an influence on this field 
as i n  some others, is  encouraging by this more 
or less passi ve att i tude advance $ trides which 
wou ld  not otherwis  be possi ble. Summer bu s·i ­
ne ·s for the a i rways as wel l as the act ive en-

uu ragemen t of the post ffice d partment is 
mak i ng a ,·a i Jab le  revenue for onstant  i mprove­
ments. 

The broadcast field already suffering the Joss
of  revenue of cu rta i led 

·
aq_;·eclis ing accounts is 

ra p id ly  becomi ng a cu ·tamed to the new cond i ­
t ions. Already in many ways Lh i  • i s  improv­
ing, and the immed iat  future apJ ars  bright. 

D ·ve!opment in  ev ry branch i s  a prime fa�­
tor, and wh i l e  i t  is  now a fact tha t in  many 
other industries this development factor is prac­
t i  ally ni l ,  it i s  anything but that in  the com­
nwrc i a l  radio fie l d .  About th o n l y  bran •h c, ( 
rad io  that ·  has been badly affected by th times, 
a.nd u ndou btedly sPt back in the matter of  
t i me ,  is what nev r d id  get  pa 't i n t he exp · ri ­
n10nta l  stage-telev is ion.  

Al l  i n  al l, we an  well say the worst appears 
to 1 e a matter  or the pas t ,  and w can look 
fon\' ard with i ncrea.- ing conficl1>nc . 
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VIEW OF THE PRESS

The article below need s very l �ttle i ntrocJuc­
t" I t  i reproduced . fr?m the San Franc1sc� 
El��-m i ne/ such l i tt le  1 11c 1dent s  of years pa_sseu 
i M .  DoLar paci ng the cJL <?� and threa ten mg 0 

'- h is boats under Bnush register have 
�� �

u

t� our eai·s, and of two radio operators _no�,• 
do\

1

�g the work o t  t lu·t e a t  present . but  t h i s  1s
pr tty bad. 

l ) :S l ' A T H I O 'l' I C  A C'l' 

The en1ploy111ent of a ' h i n  tie ert; w  foi: a n 
America n boa t de penden t  c,n A 1�1encan � (?V­
ernnit nt  subsidy i s  a ,no.st a 111az 1 11g )y  as tn !ne 
t h i n� for t he d i n. ctoI·s or  the Dol lar  Lille 
to h� ve p rmit ,ed . . . 

G rant ing that the Dol lar Lme did not it­
self h i re lhe Ch i nese er w,  n venheless the 
Dol la r Li ne leased one of i ts ow n b<!a_t s  u n ­
der cond i t i ons w h ich a l lowed the h 1 r 1 11g of  
the Chinese crew and furthermore the Dol­
lar Li ne cou ld  not have been ignorant of t�e 
fact tha t the cond i t ions of the lease permit­
ted the h i ring of a n  Orlen.ta]  crew, b cause 
the J o J Ja ,· L ine  had prev iously leased the 
same boat, t h e  Pres iden t  J ohnson. to thE:  
same Jessee, t h  Boring compa n y, and  the 
Boring company had pr v ious iy employ':d _a  
Chi nese crew m the sa me manner that I t  Is  
now employing one. 

The Dollar Line cannot therefore d i vest 
itsel f of responsibi l ity for this not only un­
patr iotic, put  utterly idiotic act. 

Nor ca n the Bori ng company  esca I>e d ue 
odium and opprobr ium by declaring that,  
"H there is  an.y evas ion of the law, ' '  the 
con1pany win • ·g·e t  a crew els w he1·e . ' '  

The question is  not  mer�ly a m:'1-tter of  
law eva ion . I t  is  a question of d1sl?ya l ly  
repudiat ing the obl igat ion to the nat ion to 
g ive employmen t  to AmC'ricans when twelve 
m i l l i o n  Ame rica n s  a re out  of work. 

It  is  a quest ion,  too, of utter fai lure to 
show some sort of patriotic appreciation of 
the fostt:r ing care of the U n i ted ta te • Gov­
ernment  and the l ibera l patronage of the 
A merican people. 

And if these obligations make no appeal 
to the officia ls  of the Dolla r Line and the 
Boring Tourist Agency, there is  sti l l  the 
quest ion of ordinary rud in1entary intel l i ­
gence which ought to  preven t  any sane per­
son f�om flouti ng the fee l i ngs of the Ameri­
can people upon whose generosity the exist­
ence of th i s  l i ne and th is  tourist  agency de-
pend. 

If the Dolla r Line has no broader ou t\oo!< 
t han it has exhibited In this )nstance--:--1! _, t 
has not even the sense or gratitude w h ich 1 s  
cyn ically des<'ribed as "a l ively s-ense of  
favors to  come," it should change its name 
to the Plugged Nickel  Line and be appro­
priately designated. 

The Hearst papers are incensed because 
t l1ese papers are trying to help build the 
A mert >ln merchant marine  and the task is 
made d ifficult by such heartless and brain­
less exhibitions of callous indifference. a_nd 
ingrat i tude on the part of the beneflc1arIes 
of A n1er ican favor. 

Congratulations are due M r. And!·ew Fu­
ruseth, adm irabl defender of  the rights of 
the American world nt:- man. and Repres�nt>l ­
tive W i lliam S irovich, aleI·t congressional 
guardian of the J)ubl ic Interest. for . exJ?Oslng 
and promptly mpv ing  to correct th!$ r ightly 
termed "outrag ous" s it>1 a t ion .  

Th Hearst papers wi l l  cont i nue th_eir 
campaign for an  America n m rchant mar1�e 
con fld nt that no  thoughtless act of  certam 

Yes, It's True, That: 
Mr. Owen D. Young was recently reported as 

havi ng macJe t he cla im in an address that we 
( the Uni ted States)  were ent irel y  t_o blame f'!r 
a great part of t h e  present world-wide economI �  
cond i_t ion • by i nsisting that Eu rope3:n C?untn?s 
pay mterest on t he i r  debts to A merica 1 11 casn . 
This somewhat  start !  d many of M r. You ng' s  
friends as i t  seemed e i ther a prematu re an­
nou ncement, or a Jack of "n1 i nds  runn in� in  the 
same d irection" on the pa rt f the Pres ident of  
the United Stat s. 

Witi 1 1 1 1  a surpris1 11g1y ·nort time after the an­
nouncement  of  the  appo in tment of Col . Henry 
L. Roosevel t ,  former Rad i o  orporation of  
America Europea n representat ive to the  posi ­t ion of.  Ass i  · tant  Secretary of Navy by Pres i ­d e n t  Roo ·evelt , came t he annou ncem nt that M r. Newton D. Baker,  ecreta ry of \Va r  under President Wi lson, had be n e lected to th Board of Di rectors of the Corpora t i on to fl l l the place made vacant by resignation of Owen D. Young. :VIr .  Baker is hims I f.  a lawyer, as was M r. Young in h is  ea rly day · . 

Announcem nt wa .  recent ly made that Charles Fra ncis  Ada ms. S crern ry of  Navy under 
President Hoov r. was t' lected to the Board or  Di rectors of  the  Genera l  Electr i c  Company.  J t  was "nosed arou nd ' '  not so very long ago 
t hat  i n  v iew of the outspoken p lan of the pres­
ent a dm i n i stra tion to be a l it t le  soft on the ant i ­
trust laws that certa in  high officia l s  of both Gen rai E ic< · tr i c  and West i nghouse would tr;­
to keep the i r  posts w i th  R C. A.  This did not seem to go over so b ig, and short ly  after the resignation from R . A . posts by the offic ia ls  in  quest i <'n was publ ic ly k nown. 

E. T. Cu n n ingham has been a ppointed Presi­dent of RC.A. Victor o .  Inc. a nd reta ins  his older posit ion as P1·esident o f  RCA Radiotron Co. , Inc .  The a n nou nced plan is  to consolidate the two subs id iary un i t s  of the Radio Corpora­t ion . I t  has been inte 1·est lng to watch Mr. Cun­n ingha m advance fi r  ·t from the pres idency of E. T. Cunni ngham. Inc .  to the tube comnany and then to the manu factur ing un it. S ign iflcant  a l so is  M r. E. K. Throckmorton ·s  fol lowing h im in  step as vice pres ident or  each o f  the three un i t s. 
l t  must have been with a s igh of sympathy that Mr. Young hea rd M r. Ge,·ard Swope would be ca l l  d to testi fy i n  the Fed ral case again ,;t  banker M itchel. Jt wil l  be reca lled that M r. You ng d id  some or that h i msel f in the Insul  Ut i l ity "bust" Investigation,  and  i t  could  hard ­ly have helped when h is  name was annou nced on the " 'preferred" l i st of u t i l i ty offers by bankers '.Morgan & Co. 
The courts have deeided that it was a l ittle 

too h igh handed for the Rad io-Keith-Orpheu m 
o rganization to name the ir  theatre In Rocke­
feller Center, New York the RJ<O Roxy Theater, 
when a nother t heater in  the sa m city had for 
many years spent m a ny, nrn n y  dollars i n  pub­
licly advert is ing their l:a rg-e and wel l  known 
Roxy Theatt:r. I t  i s  too bad that owners of a l ­
ready defaulted securit ie • on the Roxy Theater 
had to spend good money to protect the i r rig-hts 
i n  this  name "piracy," but the  decision against  
the ba nkrupt t beatrkal chn i n shoul d  partly 
compensate. 

short-s ighted ind iv iduals  can discred i t  so 
great a cau. e or pern1anent l :v  preven t  tht! 
development of so worthy and so necessary 
a pol icy. 

"CQ" TJ•e Con1 1ncreln,J 
1<,auf10 ::.ll n. g n. z h1 e 
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Methods for the Calculation of the 
Resistance of Pure Resistance Artificial Lin�s 

By LOUIS W. BARNETT 
Studio Engineer WKBF. A sso. I. R. E .  

The fol lowing gives a method fo1· comIm ting­the values of the res ista nce elements of "'.I.' ' " type pure resistance art iflc ia l  l i nes ( sometimes ca l led res ista nce J)ads ) .  and is accurate  for the  des ign oC a ny such ar t iflc ia i  l i ne wh ich is to  t·, ave a requ i red Joss - L  ( d b )  and is  to  0 I>erate betwe< n c ircu i ts  h a v i n g  im 1leda nceR S and R 
of p u r, resis tance .  

· a

QfMNI,' 

b 

In the above flgure the resi stance e lemenl. s 
may be foi.:nd as follows : 

S ( m2S + R - 2 R m )  R ( m2S + R - 2Sm / a= -------- b= 
m•S - R  

2 m R S  
m'S - R  

Where m = t he  n u m ber w hose logarithm is 

L S 
(- - 0.5 Jog -) 
20 R 

·1 -.  s 
or 111 Josr--• (- - 0.5 log -) ( A l l  loga ri thms

20 R 
are to the base 10 )  

The  value of  L is to  be  used as a. 1>os i t i  e 
numeric in the above formula. For ease of so­
lut ion the larger of the two circuit i mpedance� 
shnu Id be ch osen for the "S " '  end of the pad. 

Example-SupI>ose an a rt ificial  l ine i� to be 
des igned for a Joss of  15  db when inserted be­
tween a 500 ohm pure res istance c i rcu i t  and A 
200 ohm pu re res ist,ince circuit. 

Then let S 500 a n d  R == 200

l {j 500 
The ,·a lue  of m = l o  1 (- - 0.5  log- --) 

20 200 

m = Jo., 1 ( 0. 75  - o.5 x o.�97 � 4 )  = Jog -1 ( 0. 55103 ) .  
m = � .i556G 
Then-

500( 1 2 649 X 500 + 200 - 2 X 200 X 3 . 55.66 )  
a = 

1 2. (,49 X ,500 - 200 

4 1 6.5  

200(12 . 649 X 500 + 200 - 2 X 500 X 3 . 556G ) 
b = 

12.049 X 500 - 200 

.lune ,  19.'�3 

C 
2 X 3. 5566 X 200 X 500

12 . 649 X 500 - 200 
= 1 1 6. H  

H the arti flcia l  l i ne i s  to be of the balanced 
"T"' or "H" type, half  of the resista nce of the 
series elements a and b, as  computed above, 
should be used i n  each side of the network. 
'l'hus for the above e xample, t he corres1>onding 
"H" type l i ne would be as shown in  the fol ­
lowing flgure. 
½a = ½ X 4 1 6.5  = .208. 25 'lo b  = ½ X !i6. 92  

=48. � 6  c - rema ins  the same. 

208 . 25 48 . 46 

:: f 116 .�= 

208 . 25 48 . 46 
'l'ahie for the m i n i m u m  loss tloss ib le  for & 

"T" '  tyI>e pad with a given ra t io  S/ R.  

Ra tio S/R. 
l / 1  
1 /1 . 5

'1./ 2  
1 /3 
1 /-4 
1 /5 
1/10 
1 /100 

M i n i m u m  loss i n  D-B 
0. 
6 .'77 
7 . f►5 
9.11·6 

11 .44
1 2. 5'5 
15 79  
26. 00 

M i n i m u m  lo,s equals ➔ 1 0, log10S/ R  ( 1 +vS- R 1 •  

s 

➔ 10 ,  l og,or( l +vr - 1 )'  w here r equa ls  S/ft. 

r 

H e re we have another method for calcu lating
t1,e resis ta nce legs of 1>ads by using the known
constants shown below : 

R1 R3 
z, represents the input  impedance. 
Z, represents  the output i mpedance. 
H, is the series res istor at the i nvut end . 
R:1 is the series resistor at the output  end. 
R, is the shunt res istor. . The i nput i m pedance and the output . Im 1>e­

dance of a desjrecl pad is k nown. The · D B losr, 
is  also known. The formula for flndlng: .. the- shunt 
re-Si$ta,nce is  given below : 

n, = 2K,yZ,  X Z, 
'l'he va lue  of K de1>ends U l)On the DB ios11 
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requ ired and i s given i n  . _t he . foUo.w \ ng . table,. ease . i n. select i_ng the. con:ect �esi.staJ1?� .e fj''!hents
sho\\'n below · the formulae foe the · senes. leg;sJ ; , • to · be • used ia1 pads • of· 600 · to 600 ,ohm · c ir.cu it�.

, .  • · z . For . . 1!3;� . baying cl3arl!,C�eri�tiCs other than 600 
Ri -=· • K 2 � 1  're; K ,  '\(Z, >:< • 2 • 

, .-. ,· I "  • t i  e • t • I ' s· · " .  d b , . . , . , : .  . . .  , 1 . _ . . . .  . • . o 1ms, . .  1e r sis anc;e va ue 1rl:).q.,1re may e 
determined by obtain i ng the product of the 

Ro = K,,Z, K1\/Z1 X Z' character ist ic  resi tance and the consta nts  

DB Loss 
des i red 

1 
2 
3 
4 
5 
6 

. 7, . 
8 

' <  .9
.J.O. 
12. 

H 
1 5  
] 6  
1 8  
20  

K.1  
4 . 3 4  
2.J.5
1 . 4 3  
1 . 05  
. 8 20  
. 670  

. . . 525  
. 476  
. .406  

. .352  
. 2  ·9 
. 20 
.1 4 
. 1 63 
. 128  
. 1 0 1  

, • , .; . 056  25  
30 "• --··-. .  --... . 0318  . .  . 

. �;i:; 

. 4 0 
45 . 
50 

. op . .  . 
. ; . 01 00 · . 

. 00565 
• .0032

K, 
4 . 3 4  
2 . 21 
1 . 51 
1 . 1 6  
, .9 6 5  
. 35  
. 7 25 
. 690 
. 645  
. 610 
.565  
.540 
. 5 3 2  
. 5 2 5  
. 5 15 
. 5 10  
. 502 . . .  

. . .5.Q,!l..- ­
. 500 
.500 
. 500 
·;1500 .

..
..
.
.. ,•,

Example-<-Su ppose an a rt ific ial  l i ne is to  be 
designed for a •loss · of. 1 0  db w hen inserted be­
tween a 500 ohm pure res i s tance circu i t  and a 
200 ohm pure res i s tance c i rcu i t. Reference .must 
be made to the above shown chart for substitu-
t ion constants·. 

Z1 500 ohms • 
z, 200 ohms · 

R, = 2 X .�2\/500 X 200 

R, = .704 X· 3 T 6 .228  = R, = 222. 624. 

R1 = . 6 10 X- i\00 - . 352\/·500 · X 200 

lh = 305 - 1 1 1 . 3 1 2  = R1 = 1 9 3 .6877 

Ra .610' X 200 = �  .352\/500 X 200 : , ,  

Ra 1 22 - 1 1 1 . 3 1 2  = R,. = 10 . GS77 

'�� �·= t,�;�� ,,;� 
• ,,. . 1 93 . 6 87, 7'- -\ 1 0 . 68 7 7

' Si nce-·'!'d\V''flil1>edance circui-1.s . . ·are n o t  · 'r ig idly 
cr i t ical as  to' ·�mpeda nce match i 11g. a s l ight per­
centage of  en:or i s  perm issi b l e  i p  _th� bui lding 
of pads .  Therefor commerc ia l  resistors which 
arc Tlot ,,ery · accul'a te ly ·measured 1nay be used. 
fheir l)ercentage • of errQi- 111:iy ·s01:0et i 1nes . be as 
high as 3% . ·  

When t h e  ,,1L Jues of t h e  • calcu lated resistors 
turns  out nekat i ve·  i 11 val u·e·, the · pad com!Jina­
t i on i imposs ible. '.I.;\\.� p,;_ds' mai• be found,  
however, which ,v i i i g i \,e the des.ired l oss and 

• • 8. 1 s0 ,natc:h "t lle t"{l· 1 ni1iedances. • 1 • � • • 

1'he fo· 1owing tab le  has been compiled for 

:Shoiv.n below. The values of  the res istance e le­
men.ts sho\\'n .b IOI\' are to be used in "T" type 
pads bu t  may be adapted for "H' ' type 1>ads by 
us ing half the value of  B in each of the four 
series · arms. 

Let K . .  
1;, 

a)'ld ·
.
Ro . equal t he .  ·c 11a;·a·cter ist ic 

: I; 
i'n{i)eda nee of the pad . 

Then B 
K - 1  2K 

Ro  X --- and C = 'Ro X 
. . . . .  ,,,. ,. K + t+ .  K' - 1

Pa.cl 
Loss· , Current 
in DB Ratio K 

1 1 . 1 3 2  
· 2 1 . 259 
3 1 . 4 1 3 
4 1 . 585 

1 . 7 7 8  
G 1. 995
7 2 .239 
8 2 .512 
9 2 . .818  

10 . : • 3 .H2 . 
1 1  3.'548 
1 2  3 . 981  
13  4 .458 
14  5 . 0 1 2  
1 5  5 .623 
16 6 . 3 10  
1 7  7 .080  
1 7. 943
19 8 .912  
20 1_0 . 00  
2 1  - 1 1. 2 2 . 

· 22 . 1 2 . 59 
23 14 . 13
2 4  1 5 .85
25 1 7 . 7
2'6 '19 . 95
27 22 .39
28 25 . 12
29 28 ., 18
30 3 1 . 60 

K�l K-1 2K 2 K  
Rox -- ---·· RoX---

K+l . I<:+l K"--1 K"-1 
(B ohms) 

.0574 34 .5  

. 1'1 47 '68 . 8  

. 1712 103:d 

. 2264  . • 1 �6. 0 

. 2802 1 68 .0  

. 3322  199 .0  

. 3 2'5 230. 0 
. 4305 25, . 0  
. 4760 2-86. 0 
. 5rn5 : 3 1 2 . 0  
.;,3600 336 .0  
.•5934 359 .0
. 6340 380. 0 
. 6675 400.0 
. 6�80 4 1 9 . 0  
. 72'62 436 . 0  
. 7 52 1  4-i>l . 0
.' 7 766 4,()6 .0  
. 7982  479 .0  
. 8 180  49 1 . 0  
. 8360 ,502 .. 0 
. 8&20 5:12 . 0  
: 8s10  52 1 . 0  
. 88 10  . · 529 .0  
. 8930 53 6. 0· 
. 9040 543 .0  
.9 140  549 .0  

, . 9,230 554 .0  
, 9310  559 . 0
. 9380 563 .0  

8 . 6.; 
4 . 303 
2 . 840 . 
2 .098 
1 .645 
1 . 3 40 
I . H S  

( C  ohms) 
5 190 
2� 2 
1704  
125:J 
987 
803 
678 

. 9465 &68 
. 8410 50:; 

_7030 . . · . .  422 
. 6123 3'67 

, . 5364  322  
.4710  £83 
. 4 1 1>6 
. 3670  
. 3253 
. 2881  
. 2558 
. 2273  
. 2020 
. 17�7  
. 1600 
. 1 423 
. 1 267 
. 1 129 
. 1005 
. 0895 . 

2 4�  
220  
19;;  
1 73  
153  
136  

,1 21 
108 
• 9 G . 0

8;; .3  
. ·7 G . 0  
6 7 .7 
60. 3 
53 . 7  

. 0797 47 .  

. 0711  42 .  7 

. 0632 37 . !J 
• • • I wi sh  'to express . my incere · tha nk!\ . to ::Sir.

J .  G. Ha rden, Indjana .�e l l  ·Telephone Company, 
and Mr. N. D. Apple,  A: T. & T. Co. ,  for their
k i nd he lp i n  the compi lat ion of  the above shown

. . article . . M r. Rarde_n origi n a l ly derived the fir$t 
niethod sho \\'_n. B ,  Sachs ot'  C .  B. .  S. i s  r�sponsible 
for the second f01'mu la • and table. I s incerely 
hope that the art icle may be of  some use to 
a great number of broadcast engineers. 

"CQ" 'l' h.e, Com \n .(: �c ia l 
1tad io �l i.t!,fa z i n e  

ENGINEERJNG THE. . C.QMM��CIAL 

SHORT WA VE RECEIVER 

; tr i ·· i i ·- '->; : � ·•. � � ·� r i �· .
. T H E S U P E � H E � E R: o· D Y N E 

· , : \ i ! !  

By JAMES MILLEN* 

It was demonst ra ted i n  our . preced i ng a rl ichf - · 
t hat  � imp l i c i ty  of �ontrol  is fu l l ;· as (lesi ral�� ia • .. . .  
a c om merc i a l  �hor�: �n�t ve rece iver n s  i n  a hnJad­
ca�t  set des igned : :ror enter ta i n n,ent recept ion .  
The accelerated i n fluence of LC yar iat ions on  
h igh rad io  frequencies i s such as to s low do1, n  
th�  opera t ion  o r  i n d i v idual t u ned c i rcu i ts i n  
addi t ion to  con t r i but i ng  sim i l a r  a n d  augment d 
effects through i n teract ion .  The solu t,ion to t hest> 
c loseI.,· interrel ated p roblems i s a t ru l y  s i ngle 
control receiver-a rece i ver in  wh ich there a ri? 
an adequate n u mber of tun ing  and a m pl i fy ing  
stages. without tr immers of any apology or 
order,  combined with volume and osc i l la t ion 
co,itrols ,  t he var ia t ion  of wh ich do not effect th 
resona nce of  the t uned c i rcu i ts .  Tr immers, un­
less ca l i b rat  d make aceurate  logg ing i m pos­
s ible, a nd .  even when d i a led, con1pl icate and re­
tard the opera t ion of  the rece i ver. 

This  ideal i s  approximately ach ieved in the 
Nat ional  Commun icat ions '£ype 58C t u ned-radio­
frequency rece iver described i n  "CQ" last  month.  
I t  can be attained,  without resen a t ion . i n  a 
superheterodyne, such as the Nat iona l  AGS. 

It w i l l  be i mmediately appreciated that t h  
solu t ion  o [  the a s  ociated problems presents a n  
engine er ing feat o f  no 1nean n,a.gn i t ude.  ObY i ­
ous ly t 11e very  factors wh ich i n d icate t h .a  
desirabi l i t y  of a si ngle cont rol receh·er contl ' ib­
ute to d i fl'icu l t i es, o f: de ign.  I t  i s  rel a t ive l :, 
eas.�' to make a good s i ngle  cont rol broadcast: 
supe rheterodyne ( even d i scou nt i ng the l iberal  
tolerance of a rece i -ver  designed for none-co1n­
mE-rc ia l r •perat ion ) -and se,·eral companies are 
doing so. However, the d i fficul t ies encou n t ered 
i n  n1 ak ing .the  short-wave sllper i n  rease ex-

. potenl iaBy,  and once more are read i l y  dem n­
s t rated by inspect ion and  d ifferent iat ion  o f  the  
fundamenta l  equat ion  for  resonan t frequ ncy-

1 . : 
F = ----· . .

2 ,r \/ LC. 

Consider t he pres lc c tor  and  fi rst det ector ci s·­
cu i � s  i n  a co11Yent ! o n a l  broadcast  superhe ler-
0dyne. Both c i rcu i t s  are tu ned to the s ignal 
rrequ eney or  1000 kc. The preselector c- ircu i t  

► -> :X:Ou 

6 J OO., 

0::, 

"" 

c OII.. D 

CO"'OENSER SE T TI NG :r 
. 

F. igu r.e l�T u n lng: .c u r re� or t h e  s t a n ( l u nl  sets 
or A < J !ii  t' O i l s .  Jla 11 1 l - � 1 1 read  �oi ls  a re ,n a i l a lJ I C  
for  a,_u i  o r  t h e  ('0:m nH''r<' i a l S hor t - wa y e  S J lBct ra .

•The Na t:onal Co. , Ma lden. :t-fa ss.

has an  i nduCt i \'e va l u e. o f  240  m icrohenries and
a eapaci t y ,  cont ribu t ed for t he grea ter  part by 
the tun ing  condenser, • of  1 05 . 5 m icro- m i cro­
farads .  ,..,ssume that the inductance of  the de­
tec.-tor c i rcu i t  i s s l ightly out ,  having a n  ffectivlj 
i ticluctance o f  242  n1 icrohenr ies . I t  w i l l be neces­
sm·y to coi11pPnsate t h i s  lly turn i ng- back on the 
tr immer, and adjust i ng the c i rcu i t  capac i ty  to 
l 0 4 . 7  m m f. The tll'O circu i t · a r<> now in perfect

• ;:l.l ign_;,;\l :lt at · 300 ·meters. 
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Figure  !-W lrt 11 g  11 lagram of the  Nat i o n a l  AOS short • W a T e  opera.tlon, n m a.y h e  s l lgl, Uy moil l f led f o r  nse w ith bl\lterles. 
s 11 1Hir. Designed for eom plete l\•o

Let us  t u ne I n  a longer wave sta t i on by add­
Ing appro x i mately one hundred 1>ercent to  the 
capacity of the 1>reselector c ircuit-Le. 100 rnmf. 
If the conde nsers are at a l l  re l i able ,  the detector 
circuit w i l l  rece ive a s i m i l a r  capacitative i n ­
ci:e.ment, and we n o w  have t h e  fol lowing con ­
d1t1ons : 2 4 0  m lcrohen r les a n d  205.5 m m f, in  t h e  
first circuit a nd 242  m i cro henries a n d  204 . 7  m m f. 
in the second c ircu i t .  The 1>reselector c i r c u i t  
wi l l  be tun d to 7 1-6, 650 cycles, a n d  the detector 
c ircuit to 7.1 4,900 cycles. I n  other words thev 
wil l  be out of tune >< bout .1 . 75  kc. This  d iscre1;� 
ancy is negl igible due to  the  sma l l  a mount, and 
the fact that i n  tuning a com 1>rom i se is a l ways 
effected between off: resonii nce a ttenuation i n  
the 1 -f  a n d  r - f  c irc u i ts. 

However, condi t ions a re aggrava ted on the 
short waves, whi le  the 1>robabi l i t �· or the abso­
lute amount of error in capacity or i nductance 
remains a lmost t he same ! Take two c i rc u i t�. 
the first having an i nductive va lue o f  10  micro­
henries, a nd 10  m m f. and the second circuit an 
inductance of  �. 2,59 m i crohenries t u ned by 10 . 8 
micro- microfarads. Both circu i ts  resonate at  
15,915 ,,550 cycles.  I f  the  ca1>acity of  both c irc u i c s  
is  increased b y  10 m m f. ( a PJ>roximately 100  I>er­
cent) the  first c i rc u i t  will t u ne to 1 1 , 2 5 7 , 4 7 0  

cycles a n d  t h e  second to 1 1, 4 68, 700 cycles-a 
truly serious discrepancy of over 200 kc ! 

The sol u t ion to the problem Is as obvious a�  
it i s  difficult of atta i nment.  For true a l ignme n t, 

the i nductance and ca1)acity of each circ u i t  tun­
ing to the  same frequency must be ident ica l a t  
& I I  t imes. In a short wave superheterodyne em-
1>loying a preselector, this entails a mu ltitude 
of i nd ividually checked adjustments.  The con­
densers must  h a ve ident ica l  t u n i ng curves. The 
c i rc u i t  dist ributed capacit ies must be the  same. 
The I nducta nce of t he w i r i ng in each tu ned cir­
cuit  must  be checked for s imilar ident ity,  The 
Inductance of every coil must check w i th i n  tol­
era nces far more rigid than could be asce r­
t a i ned by the usual product ion methods Fi n a l l v  
t he distr ibuted capacity of each coi l  in

. 
a g ive� 

set m u s t  be identical ! 

In the AGS. t he tu n i ng cun·es of the three 
condensers are fi rst checked, and corrected If 
s l ight d i screpa ncies e x i st .  H other than minor 
adjustments a re requi red, the condensers are 
discarded. The d istri buted capacity of each cir­
cu i t  is adjusted to a predetermi ned minimum 
by mea n s  of 1>adding ca1>acitors, checkini;:­
against labo(atory coils o f  standard capacita­
tive and inductive values. U s i ng the same coils, 
the Inductance of the wi ring is set to a s imi lar­
ly  predetermined value, by moving the tap on 
t he i nductive sl ide-wires i n  each condenser 
com 1mrtment. These w i res are soldered when 
the corr •ct inductance is obtained. 

Equal ly  painstaking procedure is  employed in 

(Continued on Page 2t ) 
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PIONEER RADIO OPERATORS 

By DR. LEE DE FOREST 

rrhe C reat La�s were cal l ing n1e .  Those en­
terpri s i n g  boys i n  Chicago, Ock er and Odel l ,  by 
n o  mea ns sat isfi d w i t h  the laurels  they had won 

Wn1.  Ock 1 · ,  Ioea l  1 1 1anager, w i t h  Edward 
Brandon and E. O 'Br ien ,  opera tors,  were ar­
rested ; the expensi v e  i nstrum ,u s torn out  and. 
tak n to the  Central  Po l ice Stat ion . 

Out  on th Lake 300 gamblers had received! 
th 1·esults of three  races at Sheepshead Bay 
ancl the sp culation of  the fou rth, as well "" 
raC'es at Lato n i a  and H igh land Park was brisk. 
The favor i tes  had been doing fa i r  business a l t  
the  aft0 rnoon, a.nd  t h  crowd w a s  b i t terly d is­
appo i n t e d  when returns  ceased . La ter  o n  enough 
i n fo rmat ion tr ick!  d in  Crom another wireless 
sta tion ( t l1 "  20  K.W. on the West Side,  wh ,.,, 
'has . E . Fi sc-her w a s  r ight  onto h is  job ! )  r o 

enable the  book s lo pay of1' on the races played, 
but  the sport wa.s k i l l ed :'l.nd if the word of  
B erman Schu t t ler  go s for n n y t h i n g  i t  w i l l  
remain k il lecl ."  

in  the h i story-mak i n g  w i reless tests on the 
�hicago and Alton Flyer ,  had sought  n w fields 

to  conqut'r. This  t ime on the Lake . 
A s  t ar l y  as ) J a y  that year, J ! t 0 - ,  wP had put  

on t r i a l  i nstal lat ions on the st an1er  "Tnd i a n a p ­
o l is" f o r  her  fi rst ru n of the s ason to )1 ichigan 

ity. ,V. H.  Gree n b a u m  was the operator, a n d  
on that fir.-t t r i p  nearly won a glass a r m  send­
i ng back to Ch i ago some 60 messag s Crom 40  
incredu lr ,u s press representa t i v  s on hoA.rd-­
·'AII the way into M ichigan C i t y . "  Ineredil J l� ' 
But  now,  wh th r the germ idea origi n ated i n
t h e  f rti l  brain or  Ocker or w i t h  Harr y  Perry, 
Buel W h i te ,  and " Soc ia l"  Sm ith .  well known
gamblers-the old steamer ,  "City of Travo.rsc,"
had b e n  eovertly turned into a float i n ' pool­
room de luxe ,  w ith  bookie sta l ls ,  bar fi xture · ,
a nd a l l  t h e  1mraph rmtl ia  to attract l overs oC
horse  f lesh-and a few fl h ing poles  for appear­
ance s·  sake. Up in  the  whee1 - 1,ouse was a com­
nlete w i reless stati  n i n  cha rge of  new oper­
ators sk i l led in pool room abbreviat ions .  Thus 
manned a n cl thus equipp d, resplendent i n  a 
new coat of w h i t e  pa,int ,  the ity of 'TraversP 
sailed bol d l y  out Lo defy the powers of  the c i ty  
of  Chicago-out b yond the t h ree-mile l i m i t  an•J 
t o  a w:1tery spot where theoret ical l y  the  thr<'e 
states of I l l inois,  Indiana,  a n d  )1ichigan m i ngled 
in one non-jurid i c i ,1 1  coal scence . 

Fot· several d a y s  t h i s  p i r a ti c a l  craft sailed 
-0 �t 1� a . ,., her !! u n w a l e s  with bookies a n d  rac­
" U " en '.:?.. •· ·- _ · · • ,ir i t y of t hese br , ,, r  
i n �  tout8. T l1e �ue � Hn pt,,x -�� ,:i and wob­
· ·Voyages to Nowh i'e;' t lrn  . . l'l�J,;,1;,.,,_ • ii 
b l i n g  swarms of "flst

i
iir·llien" who _(1 1�.'.'mn.,_,.b� •• 

an hour  after the distant tai::e. tracks c lo��d _rcir 

the clay ,  aroused the si.ispic ioll� _ !;If_ Chicago s 
A ssistant Chief o f  Police,  Schuett l�r, 

Detectives d isgu ised as appl ica \t ( �  Elll' oper­
ator's jobs, and coincidently a Ch cago Univer­
sity instructor i n  phys i cs, visited )[gT.  Ocker at 
the Rai lway Excha nge .. W i reless O ffice-i n q u i red 
earnestly regardi ng the mysteries of  Wireless. 
l istened i ntent ly whi le  Ocker fl a shed messages 
to nowhere, iisked casu a l l y  regard i n g  the lon,;­
w i re l eading up to the t op of the corner flag 
pole-a nd departed.  

C'!ext morning's papers read : " Po l i ce R a i d  
Wireless Office ; Cut off Floating Pool Room 
Race Re.-ul ts ."  

"3  :00  P. M. J t ' s  al l  off.  The Cnpper are hen1. 
�o more results today." That  was the l a st mes­
sage fl ashed to the good sh ip  "City of Traver e, ' ' 
l atest device of the  pool room men,  from lh.:! 
general office · of:  the  DeFore t Wi reless Com­
pany yesterdav  a fternoon I mmed i at el y  there­
aft er Chief Schuet t ler's men took charge of the 
office and the bett ing far out on the Lak 
ceased . 

J u n e, J9  . .  '!/ 

But the h i e f  figu red too [fist .  Ile l itt le kne ,v 
the  r sou rceCu lness of W i re! ss ancl  of Wire­
l ess men ! Ocker ancl ddell at once  r tain,·d 
( 'o l .  J .  H am i l ton L w i s, now U. S .  Senator from 
l l l i nois ,  t o  nrnl,e  a test eiise of  the right of the 

om p a n y  to  furnish w i rel ss news ot :  any char­
acter . · 'It  i s  my pr sent inten t ions ."  said Cur.  
I wis ,  ' ' to  proceed to the Federal Courts to  te3t 
the ris;hts of  the \V ireless Company to tra nsmit  
a n �· news,  not vulgar  or  obs ene .  to  any place 
or person , 1 nving the  pu n ish1nenl for the im­
pro1:er  use of such in format i o n  .-ueh as gamb­
l i ng, to t hose who actu A. l l y  gamble . " 

' The d ifference i n  t lie posit ion of the W stern 
l n i o n  and the Wi reless is  t h i s : The West rn  
Union put  n1ach i n  s i nto cert a i n  roon1s anrl 
a ·su med to furnish n ws from the ir  gen ral 
offices :  pool .-h ets w re made in th<' same 
rooms, Th is  was h I d  in  v i olation of  the ord i ­
na nce becau se the rooms became pool rooms.  
The i n struments i n  the g nera l offices could 
not have been seiz d h cause th  y transm itted 
all  kind of  news. My cl ients a re not responsib l e  
f o r  what transpi res a t  other p l aces a s  a re­
su l t  or the  news w h i cl'l they t 1·ans 111 i t . "  

Whe1·eas the Chief  xpress cl h i msel f " _ -
fec:tly sati sfied w i t h  the resu lt of h i s  r • · ·"- 11\'<r-·-
t h e m  go ahead ancl make a tPst _ ..n(I'.: · ·Let  · ""t i t re S nator r n r1 • . • '-'t!' �� 1TI,. i t . "  And .. 
t. n'=' .... "" .. ·· _ ... _., Apphca.a-rurr for an in­
junct ion I·estralnln� th aut ho rrt ies from i n ter­
terin;; w ilh th.-. .... :;.teless _a� -� c;:QmJnon c >::1 rr ier 
w�.s promptly m ade by OcKer. :1' .;.'l\.id " Th?se . bulls simply cou l d n ' t  heiir  il ,  ·""'""1,-... 

P O Bn n to a rnporter of  the :\1'ews. • _ ·-:r 
c l icks  of t he i n c o m i n g  m essages are so fa int  
that a n  opera tor cannot hear them u n l ess h"  
wea rs a t lephone rece i ver. How d i cl  those s l icl� 
hawkshaws rubber in on our n1essages ,vhen 
they were outsid the office ? Then besides · •  
as  he  be.came m re con fident ia l  w i t h  t he re­
r ort r, "th 9- n1essa�es are never addressed. 
They are not  addressed to t he •C i t y  of Traverse' 
or H arry Perry, or anyone con nected with the 
_g·an1b1 i ng boat .  H ow d i d  the sn1a rt cl et c t i YCS 
k now ·we "·ere send i ng ra ce resu l t s  to that  
boa t ·: They were sent out i n a l l  d i rect ions and 
anyone wi lh  a wire less  rece i ver cou ld  ha ve i n ­
t e r p r  t e d  them ! ' "  T h u s  ii rgued our  logical cu l ­
prit .  o u t  on  bai l .  He well  k n e w ,  or thought h e  
d i d ,  that t here were no cops equ i pped in those 
days, no pol i ce rad io cars, -not even  a Feder:1.l 
Radio Commis ion spotter down the a l ley. 
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TWO NEW OSCILLATORS FOR 

THE RADIO FREQUENCY RANGE 

By C. T. GRANT 

Members cf Tecl l ll i c a l  , taff Bel l Telephone Laboratories 

Telephone  A pparatus Deve lopment  

I n  r cent years rap id  strides have been made 
i n  the use of ever increasing frequencies for thJ  
transm ission of speech, both  over  wire lines 
and through space. Frequencies as high as 35 
k i locycles are used for carrier telephone c ircuits 
opera ting over telephone l i nes, and frequencies 
up to 150 ki locycles for power line carrier sys­
tems.  For radio broadcasting purposes, fre­
quencies from 500 to 1,500 ki locycles are em­
ployed, and above th is  range come various 
short- wave channels such as those for ship­
to-shore and po i nt-to-point commun ication. 
Thus, speech can now be transmi t ted at fre­
quenci s as h igh as about 2,000,000 kilocycles. 

To carry on experiments and tests in the low­
er part of this range it became necessary to 
develop means for generating currents at dif­
fer nt frequencies. Accordi ngly, the d s ign was 
undertaken of  a high frequency osci l lator which 
would cover at least a substantial part of the 
above range. Fifty and three-thousand kilo­
cycles were set as satisfactory lower and up­
P r l imi�s. 

The circuit  as deYeloped employs a push­
pull oscillat ing stage direct ly coupled to 
a balanced tw o-stage amplifier. An aircore 
transformer couples the tuned plate c i rcu i t  
of the oscillator to the gr ids ,  which are in  
turn direct ly  connected to the grids of the first 
ampl i fier stage. The pu rpose of the first ampli­
fier stage, which is coupled to the second by re­
tardat ion coils and condensers, is  solely to act 
as a buffer between the output stage and the 
os i l lat r, so that any change in  load wil l  not 
refieut back and change the frequency of the 
osc i l l ator. A balanced circuit throughout was 
se l cted as the most ready means for control­
ling the impedances between high potential  
poin t s. 

Plate s upply to the fi rst ampl ifier stage is 
conn cted to the mid-po in t  of an Input trans­
form r which is  used as a retardation coil and 
tuned to offer a high frequency, The second am­
plifier stage has i ts impedance at the oper-

at i ng p late supply connected to th m id­
point  of the outpu t transformer which steps 
dow n the impedance of the vacuum tubes 
to one hu ndred ohms. The output is then con­
trolled by a balanced H type resistance network, 
wh ich may be varied over a 40 db range in 
steps of 2 db. 

Th.is new radio frequency oscil lator, known 
as the W�10414 ,  has a frequency range from 
forty to four thousand kilocycles, and will de­
l i ver an output current  of approximately s ixty 
m il l iamperes in  to a resistance load of  one hun­
dred ohms. Its harmonic content is held to Jess 
than three per cent by use of the balanced c ir­
cuit. The output frequency is calibrated to an 
accu racy of two-tenths of one per cent and 
this accuracy will be maintained with normal 
va riat ions in filament current and plate sup­
ply vol tages, and with changes of tubes. 

ne specia l feature of  primary importance en­
cou ntered in the design of this osci l lator was 
the development of suitable de ·ade condenser 
sw itches. S ince the inductance of the osci l lat­
ing c ircu it, which incl udes the wiring to the 
condensers, must  not change as the capacitancf! 
is varied, a specia l decade sw itch had to be 
designed. 'l'his is  of the "ferris wh I"  type and 
is  d signed so that when one condenser is re­
mov d from the circu it  another is put in its 
place. In laying out the assembly or  the oscil­
Iat r, these d cade switches, or wh ich several 
a re employed, ar placed arou n d  the osc i l lat ing 
co : !  so that the wi ring from ach switch i s  o r  
appro x imately t h e  same length.  

With the compl t ion of th des ign of this 
osci l lator, de,·elopm nt work was immediatel y 
start d on a similar oscillator but w ith a fre­
l!U ncy rang from 3,000 to 30 ,000 k i locycles 
'l'hi  • second oscil lator, known as the W-104 63,  
d i ffers from the lower fr quency one ch iefly ln  
c rtain precau tions taken to d crease h igh- frc-

( Conti nued on Page �2 ,  
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ELECTR.ON CONDUCTION 

IN THERMIONIC VALVES* 

By W. E. BENHAM 

'l'he  pre ent  paper i s  concerned w i th the phy­
s ica l nature o f  the medium const i t uted by the 
cloud of e lectrons pa ssing between cathode and 
anode of a Therm ion ic  Valve. Atte n t ion is  di­
rected primari ly to the s imple case of a high 
vacuu m  two electrode valve of plane geometry. 

In the theory of  conduction in sol ids, l iquids, 
and gases, i t  is  of  paramount importance to de­
,- ;  ve  th cond ucti v i  ty and the dielectric con­
sta nt or speci fic  inductive capacity of the con­
duct i ng medium. In solids, the carr iers of e lec­
tric i ty are bel ieved to be "free" el ctrons.  There 
ar  , however, el ctron s which do not play any 
rart in  conduct ion .  These electrons are those 
which are capable only of restricted motion,  be­
ing more or less "bound " '  to the par nt atoms 
of the molecu les. The "free" and ' "bou n d" elec­
trons correspond to th mechanisms of conduc­
t ion and oC inductive capac i ty ,  respect ively. 

When we come to the case of  conduction by a 
cloud o( electrons, each electron being far out­
s ide the sph re of i n f luence of atoms of any 
kind.  t here is  noth i ng to correspond with the 
"bound" electrons, and at first sight i t  would 
appea r that the d ie lectric constant of the elec­
t ron cloud must b unity. This ,  however, is 
fou nd to be true only a s  an approximation in 
the case of highly attenuated clouds. 

In case of e lectron clouds commonly obtained 
in practice. the electrons-al!  of which are con­
duction electrons�are ·ufficiently nu merous to 
endow the electron cloud w ith a dielectric con­
·tant d ifferent from u n ity.  This does not alter

the fact that the ether between the el ectrons is
of dielectric constant unity, so that the value
of the "electric intensity," except in  the minute
proport ion of volume occupied_ by a_ctual elec­
t rons is also the value of the d1electnc d isplace­
men t '  This state of  affa i rs is brought about
rath r by distort ion of the electric field due to
the electronic charges than by any property
a n alogous to i nduct i ve  capaci ty, such a_s is  p�s­
sessed, for example. by ion ised gases, m which
the conduct ion e lectrons are to some extent
"bound' '  to the re lat i \·e l y  inert gaseou s ions. 
An analogy to the case of "bound" electrons
whi • h  at  first sight may appear  far- fetched

•R produ ced Crom and b)' courtesy of  Electrical
Com m u nication.  ( Apri l .  1 9 3 3 )  
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may be traced by consideri ng the te l ctrons of 
an e lectron atmosphere as · ·bound" to one 
a n  the r i n  a negative sense ; the mutua l  repul­
s ions of the electrons  certa inly const i tute  a fac­
tor of vital importance. It is probably a matter 
o f  the point o f view taken, but  the distortiori of 
field in the case u nd r considerat ion i s  broug h t  
abou t entire ly  by t h e  presence of  electrons i n  
sufficient quantities for mutual  repulsion to b e  
effect i ve. I n t h e  case w here the electron atmos­
phere is imprisoned not between parallel planes 
but between sph res or cyl inders, the field is 
non-uniform apart from the d istortion arising 
from the electrons. Even in  this more compli­
cated case, however, there is nothing to sug­
gest that the di electric property may not be at­
tribu ted to mutual  repulsions occu rring unde1· 
different conditions of fie ld d i stribution.  

I n  a recent paper the d i electric constant and 
conductance of a n  e lectron atmosphere between 
the parallel  e lect rodes of a Langmuir  diode 
wer evaluated as functions of pT, where p is  
the angular frequency of a mal l  impressed al­
t ernati ng e .m .f. and T is the mean transit  t ime 
of the electrons between the e l  ctrodes. 

Figure 1 show s that the dielectr ic  constant e 
has a valu e  less than un ity for frequ ncies ly ing 

u 
between 0 and ----. Tak ing 1 ° seconds as 

2 ..- T 
a typical value for T, we see at once that the 
frequency range for which , < 1 embraces near­
ly all the frequencies so far obtained us ing ther­
mionic valves (an angula r  frequency of  nearly 
1010 may be obtai ned under favourable condi­
t ions ) .  Figure 1 may a l so be read as the value  
of  , for  d ifferent va lues  of T, p be ing he ld  con­
stant. Read in th i s  way it wil l  be seen that as 
pT increases from zero up to  abou t 1 or 2, the 
valu  of , remain ensibly con tant at the 
value 0. 6 which means that in this case the 
value of e is constant over the pace i ncl uded 
between the cat hode (T=O)  to the anode 
(T=T") .  This · urprisi ng resu l t  that ( for  a range 
of  frequencies of  pract ical in terest ) the d ielec­
tri  constant of  all  points in the interel ctrode 

space i • - m ust const itute th 
5 

fi rst known 

611 pT 

18 20 

case oC a ' 'd ie !  ctric" which i • dist i nct­
ly  non-homogeneou • i n  const i tution and 
yet homogeneous i n  resp ct of d ielectric 
constant. A lthough on the a bove con­
siderat ions , is  constan t ,  th d isplacc-
111ent  current nevertheless varies fron, 
point to point.  Th space variations of 
d isplac· ment current  and of  poten l i a l  
combin  to effect complete neutralisa­
tion of the space variat i on  of dielectr ic  
constant  i n  a Langmuir  d iode. 

Experin1enls were carri cl out by the 
author to v r i fy that , < t in the case 
of a Langmuier  d iocl . Ind ependent ex­
peri menta l  ev idence nf  a con fi r matory 
n ature i s  to he found i n a paper by 
B rgmann & During. 

Figure 2 shows the rel a t ive change 1 11 
conductance for val ues of pT between O 



l4 
and 22 Fig. 2 also represents the conducti v i ty c transit  o f the electron s  under the in fluence o f of the · atmosphere of e lectrons at values of P'.\ steady potent ials could be fo l lowed with the-the atmosphere of elect rons at values of P !. . . . . ld between 0 and 22 .  Just as i n  tbe case of the 

.
e, the super-i mposed osc 1 l lato1 Y mot ion wou 

d ielt'd l" lc  constant, Figure 2 may be read as the ape notice altogeth r. var iat ion of conduct iv i ty  over the space. It is 
seen thfl t  the condu tiv1ty f r exceedingly high 
frequenc ies is  alternately positive and n gat ive 
at  a n u m ber o f regions between the pla te,;. l f  TWO WIRELESS CABINS FOR t h e  anode plate l i es in  any o n e  of  these regions,  
the diod Rs a whole exhib its nega t i v e  conduc­
tan ·e Reg·a rded anot her  way, for any g iven  
anode vol tage (fixing 'l'" ) ,  there are  ranges . of  
frec1 uency for which the d iode xhibits negative 
conduct>Lncc. M athematica l ly ,  the num_ber of  
such fr quency ranges is infinite. Expenmen�al 
d i fficu lt ies a re l ikely to l im i t  t.he number obta1 11 -
able  in  t)ractice . .Potapenko,  in  a .  recent pu b l i ­
cat i o n  of  h i s  investigations in the  field of  the 
u ltra. short e lectro-m agnet ic w aves obtained i i'. a 
single valve five typ s o f  :vavi,s the [requen · 1es  
o f  which stood i n  the rat ios 111d 1cated by >-b;'.:\ 
in 'l'abl 1. The wave of lowest frequency 1s 
called " " normal" by .Potapenko, who cal ls_ the 
higher frequenc�• waves th dwarf waves o_f the 
1s t ,  2nd, . . . .  order. '!'he fa ir  constancy of the 
last col umn shows that .Potape nko's wav s_ have 
frequencies whose re lat ion to _one anothe_r is not 
ver.v d i  ff.er nt _  C rom the _rat1.0s de��rm111e_d . by
taking t he mm1ma of Figure 2. ( Ihe m1n Ima 
beyond the  ran°·e of  Figure 2 o cur very  n arly 
at intervals of 2,r-rough sti mates therefore 
g ive pT 2 6 . 6  ancl pT 32 . 9 . )  It do s not alw�ys 
fo l low that the frequencies observed �0111c1de 
exactly with the m i n i ma of conductance ( 1 .e . ,  the 
maxima of  negative conducta nce)  owmg to fre­
quency yariat ion of the co�1ductance " of the 
circu it  associ ated with the ,, al ve. �n Iable 1 ,
;\b i s  the wave length calculated trom 

A�ark-

hausen ' s  formula ; by taking the rat io--' the
>­

variable factor of grid voltage is effect ively
elim i n a ted. 

TABLE I 
Potapenko's Waves \ Minima Exp. /Theor.

of Fig· . 2 
I r-b 

Type of \ range of I -
1 . )-,b 

Wave \ >- ( oms) I X \ pT 
-p,-r- -X-

I ( a vera�c:::e:.!..) .\-I -....-,,--+-"----;-e:rl": 
Normal!74 -51 .2  \ 1 . 1 1 �  \ 7 . 6  1

1 :m 1 dwarf
\
43 . 7-35. 6  1 . 9 60 13 .85 

Ziclwarf 20.7-12. 65 [ 2 .996 \ 20 .3  1 . 4 7 5 
3 dwarf 18 .  - 1 2. ixi J 3 . 9'7-5 { 2,6. 6 )  1 -49

3� 
4 rd w arf J12. 4- 9 .-4 I 5 . 035 I ( 3 2. 9 ) 1 . 5  -

I I I M ean l . 4 85 
It w i l l b seen that  some o( the wav 

rang·es overlap. Tn  genera_l . it was �e�­
essary to use h igher gncl voltages _  to 
obtai n  shorter waves, but th _POS · 1b le  
ranges f grid voltages overlap 111 many 
cas s. The mean valu of 1 . 4  5 ct 1 rfer,;
by 4.5% from the value o f  1.4_20 for the
J st order dwarf wave ,  the discrepancy
b ing 3% for th  4th order dwarf wave, 
J . 3o/o for the n rmal wav and l ess than 
Jo/, for the other two dwarf wave • In  
110° case woulcl .Potap nko'�  wav • he 
outsid� th regions of negauve <;oncluct­
a nce pred icted 1 y the theory which thus 
provides the clu to  the m chan 1s111 of 
u ltra-short waves. A s ign ifica nt  feature 
of  the theory, in ontrast to previous 
concept ions, is that the generat\On o( 
oscill a t ions  in  an external c1 rcu 1 t  can 
take place with ampl itudes of el_ect ,·,!n 
motion so small that if the motion 1 11 

F i g u re 2 

- ·4 

FRENCH SHIPS 

Fol lowing the destruction of  the Fren<:11 l iner 
nJ.\. l lant iq ue" I y fi re wh i h invoh·ed the wire­
less room wi th in  a few minutes ( its outbreak , 
the French M i n ister of M.erchanl  Marine has 
issued new and far more str ingent regulat ions 
to be observed in  the prot ·dion o(  sh ips  aga inst 

Among these regulations is one tota l ly  for­
b idd i ng th u of \\·ood in the c nst ruct ion o[ 
c rtai n  parts of  sh ips ,  includ ing the bridge a 1 1d  
wireless cab in ,  both of  which must 1 c ent i rely 
oC metal. In  addit ion,  th bridge and w i relc: • 
cab i n  are to I e desig·n d i n such a way as to  
res ist  fir  to the utm st poss ib l  extent  ancl 
must be capable of  efficient venti lation i n  case 
of smoke. Ships of more than 1 0,000 tons must  
carry two wireless cabi ns, each in  a d ifferent  
part of  the  ship.  These regu lat ions have been 
issued by the Min ister of Marine after consulta­
t ion with experts and the d irectors of  the lead­
ing French shipping companies. 

Article II of the Decree, which is  elated Jan­
u ary 21st ,  1933 ,  s tates that  Safety ertiflcates, 
as provided by the Convention of  London ,  1 929 ,  
w i l l  be g ranted only to those passenger ves­
sels satisfying the provisions <,f th is  decree.  

Th ".Pres ident Doumer," a s i ster h ip  of the 
· •Georges Phi l i ppar," which was launched on
J a nu a ry 2 2nd,  w i l l  apparent ly  be the first
French ship to mbocly t hese regu lat ions.

"CQ" The Corn rn erclo,I 
Radio M aga. z l n ll 

15  

:TRANSOCEANIC RADIO COMMUNICATION* 

Some 40 Nations Are Linked to U. S. by R.C .A.  Comm.unications, Inc.

By H. H. BEVERAGE H. O . PETERSON C . W. HANSELL

Vi'ith major terminals  at  New York ancl San Franc isco, and supplemen tary cen ter i n  Ha­
vana, H onolulu ,  and Manila,  the R.C . A. Com­mun ications, Inc . ,  operates a .  rad io  network i n ­
ter l ink ing the Un ited ta les  wi th about  40  other  
cou ntr ies. When  transoceanic  services wer 
op ned in  1920 only 6 c i rcu i t s  wer i n  u se, 
wh reas early i n  1 932  this total had grow n to 
64 . This system in  onjunct ion w i t h  branch rad i .J 
c i rcu i t s  and ,v i re networks in the  count riC 's
sel' \·ed re aches pract ica l ly  th whole c i v i l i zed 
wor l d. 

A II 1 0  circu its i n  use b.v the close or 1 924  
were operat d at  the rc l a t h·ely low frequency 

of from 15 to 3 0  kc proclu cecl cl i recl ly by m an s· 
or A · cxand er.-;on  a l terna tors . .' i nce 1 9 2 4 ,  h ii;h 
frequenc ies have been u sed i nc-reasingly unt i l 
now they carry 1H-'arly a l l  long d i stance tra f lk 
a l thoug·h low fr quPncies st i l l  are usecl across th .:, 
North At lan t i c  t o  s upplem nt the regu l a r  h igh  
frequency s r v i ce when the  la t ter  is  d ist urbl'Ll 
by occas ion '1 I  magnetic storms .  S i nce 1 9 2 7  the 
numb r o f  c i rcu i ts  has cloub lecl .  the rap id  i n ­
crease bei ng made possible b)· t h e  introduct i on  
of h i �·h frcque nc�, vacuun1- tube  trans1n i t ters .  
t he first ·ost  of:  which i s  rel a th·ely low.  Thes 
transm i : ters are us d xcl usive l y  for high fr<' ­
quene .v racl i �1 t ion .  

Equipme n t  now in serv ice on the Atlantic 
•Essent i a l l y  fu l l  text of  a paper ( N o. 32-1 1 3 )
presented a t  the A.  I .  E .  E . .Pac ific  Coast con­
vent ion,  ,�a ncou ,·e r, B . '" . ,  Aug. 30- ept.  2 ,  1932 .

Ju ne ,  1933 

Coast i ncludes some lo\\· frequency and 35  h igh frequency transmitters , a l l  controll ed from New York City, and some -l G low frequency and 40  h igh frec1 uency receivers to handle i ncoming New Yori, traffic. On the Pacific Con t are 1 2  h igh frequency transm itt rs controlled from San Francisco and some 20 high frequency and a few low frequ ncy receivers Lo  handle i ncoming  San Francisco traffic. Transn1 i t t i ng and rec iv i ng s ta t ions  are s para ted from each oth r and u sual l y  a re some distance from the centra l i z  d traffic off ices in the associated term i nal  c it ies .  
Cen t rn l  Office  1, (l u l I 1 me 11 t 

A l l  t ra ffic opera t i ons a re c n t ra l ized in t raff ic  

ff ;ces on,· n ient ly  l oca ted  i n  term i nal  c i t i ,·d and connected by w i re l i nes w i t h  the L ransn1 i l ­
t ing and rece i \" i ng  stal ion •. M essages to I e sen. 
are  transferred t paper t apes by 1 1 1  ans o f  per­
fo 1 aUon • having k yboa rcls s imilar to  ord inary 
typewriters .  The perforated tape then is fen thrOU'l"h au toma t i c  transm i tters which impress 
the dot · and dash s o f  the Con t inental Morae 
code upon the control J ines to th transmitt ing 
s tat ions .  The speed of  transm ission ranges fro m 
5 to 200  words per minu t<:, depend ing upon clr-

u i t  cond i t ions  and traffic load. On busy c i rcu i ts a �P e el o r J O O  to 1 2·5 words per minute usual ly 
is  m a i nta ined. 

S igr al s from th rece i v ing stat ion arrive at  I he c n tra l  o ffices i n  the form or keyed tones. 
These a r  ampli fied ,  rect i fied. and then p lugged 
through to any cles i t•ed rece iv ing  table lo oper­
ate an automa t i c  recorder .  The recorder has a 
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l igh t mo v a b l  • coi l s u  ·pended i n  a st rong mag­
n t ic f l  Id. ig na l  cur r e n t · t h r o u g h  t h i s  cc i l  
ca use i t  t o  m o Y e a l ig ht le v er car r y i ng a s m a l l  
s i l v e r  t u be t h r ough w h ich i n k  is impr ess d upon 
a m o v ing paper  ta 1>e. The s igna ls appea r as u n­
d ulat ions I n I n k  l i ne upon the tape. 

T ape b " a r l ng t h e  s i g n a ls is d r aw n at a con­
v en : e n t  s 1>e d ac r oss a guide on t he o per ato r 's 
ty 1 e w r i t r f rom w h ich t h e  oper a tor  r eads t he 
messages a n d ty p s t h m on message b la nks. I f  
the c i r c u i t  op r a t es f aste r  t h a n  60 o r 60 w o r ds 
p r m i n u n• , 2 or  mo r e oper ator s m ay d i v ide t h e  
tape b t w e� n  them. I n  t h i s  w ay t he m ssag s 
on a l l  ci r ·u l ts a r e  kept t r ansc r i bed and t h e r 

ls no de!ay . 
T he t y p  d messages a r e  car r ied on a b It c o 1 1 -

v ey or to a c e n t r a l po i n t w h er e t hey a r e  t i med. 
n um b  r d . r outed ac c o r d i ng to d est i na t ion , e n ­
v e loped, a nd d r op1  d th r ough a c h u t e  to t h e  
m sseng r r oom fo r i m m edi ate d l i v e r y .

'l' r a n s m l t t l n g  S t a t i o n s  
F u n dam nta l l y ,  the pur poses of t h e  t ran mi l­

t ing stat ions ar e to : 
1. on v ert GO -c y cl e  a -c po w er Into p w er of

r ad io f re(J uencies . 
2. Radiate the rad i o  frequency po w r .
3 . Accurately con t r o l  t he r ad i a l io n  fre 1 uency . 
4 . Modulate  or key the r ad iation for  t he t r ans­

rnl�s ion  of I n t e l l ig i b le s ig nals. 
For low  f r equ n cy t r ansmis  ion an Al xan­

der son a l te r nator dr i v e n by a 2 . 2 -lt v 2 - p hase 

w ou nd - r tor i nduct ion motor is  u sed to p r o ­
d u ce en rgy at from 15 to 30 kc. Th a l te r n a tor 
is  o f  the i nd u ctor ty pe w i t h  a toothed r o to r r u n ­
n i ng b t w een pa r a l le l a rmat u res b a r l ng 64
a r mat u r co i ls . T he o u tp u ts of t he 64 coi ls are 
com b i n  d i n to a si ngle c irc u i t  by means of a 
trans form r w h ich del i v ers from lOO to 120  amp
a t  2 kv to on o f se ve ral do w n leads and t u n i ng
coi ls  o f  an A l e x a n derson m u l t ip le  t u ned a n ten ­

na. Each of the 2 m u l ti ple  t u n ed ant n n as at the 
Rocky Po i n t  transm i t ti ng s tation is 1 . 6 m i l es 

long and con s i s ts of 1 2  conductors carr ied on
1-50 -ft. c rossa rms, s u p po r ted on s teel tow er-· 
410  f t . h igh , a nd spaced abo u t  1 , 250 ft. ava r t. 
·w hen a sign al is be i ng t ransm i t ted , th ci rcu ­
lating e ne rgy i n  e ach of th ese a n te n n as Is ab
700 amp a t  l 35 k v ,  or  nearly 1 00 , 000 kv a,  a fi g u r e 
that I n d i cates the m ag n i t u de of the pow er r e­
q u i red for long d i s tan ce commerc ia l  r ad i o  com ­
m u n icat ion . Altho u g h  each o f  t h ese an ten n as 
constit u tes n circ u i t  w i th a n ext r m el y low
powe r facto r (fo r i ts freq u ency ) I ts rad iat i on
efficie ncy Is  on ly ab ut 1 0 pe r cen t  a nd i ts d i ­
rectlv effect I p ract i ca l l y  n i l .  

In h igh tr q ue n cy tran sm i tters, vacu u m  tu bes 

ar e u sed to co n ver t  GO -cycle po w er i n to d i rect 

c u rr nt a nd t hen i n to power of a bo u t  5, 000 to 

22, 000 kc. T he tu bes t ha t prod uce the rad io 
fr�q ue ncles ar eq u i, ·alen t to resistances, the 
value of w h ic h may be varied w ith extr me 
rapidity by vary ing the potential u po n  co n trol 
elec trodes w ithin th tu bes. 

Nearly a l l  of o u r h igh freq uency tra nsm itters 

employ r Iat l vely lo w powered piezo Iec tr ic 
crystal -con t rol l d sci lla to rs to prod uc i n i tial 
oscillatory currents a t  frequencies be t we n 
abo u t 7 50 an d  3, 000 kc. The oscillator o u tpu t

then ls pass d thro u gh a chai n o f  v acu u m tu t,e 
a m plifiers and frequ ency m u l tipl i ers to o btain 
the fi nal I o w er and frequency req u i red for 
transml. s lo n . The crys tal oscil la tor p ro v ides a 
practical l y  cons tan t freq uency and perm its tlw 
operation o f  transm itte rs with relat i vely s mal l 
frequ ency separation. The Federal Rad io om­
m ission lim its the frequency variations to less 

than ll. 05 per cen t on old eq u ipmen t and 0. 02 

1> r c nt on ne w equipmen t. 
The us of frequency multiplication in th" 

successive stne :es o f  ampli fier great!� •  reduces 

t he tendency for h i g h  pow e r  c i r c u i t s  to feed 
energ y  back to  lo w er pow e r c i rcu i ts  in a w ay 
to set up u ncont r o l led sel f-osc i l lat ions i n t he 
a mpl i fier sy stem. This  Is an I m por tant fea t u n, 
a nd i s almost a nee ss l ty  w her e l a r ge pow er 
ampl i ficat ion is used. Th use of scr een g r id  
s h ie ld d vac u u m  t u bes and neut r a l i z i ng c i rc u i t s  
f o r coun ter act ing coupl i ngs betw n tu be i n p ut 
a n d  o u t p u t  c i r cu i ts  a lso a re helpful  in prev ent­
I ng 8pur ious osc i l lat ions.  The fi na l  pow er ou t ­
p u ts to the a n te n nas r a ng b t w een a bou t 1 and 
50 _ k w  depending upon t he c i r cu i t  r equ i remen t s. 

K Y i ng of the t r a nsm i t te r s in accordance w ith 
t I g r aph s i g n a l s  is d ne by v a rying the elee­
t r od potenti a ls  o n  som o f th vacuum t u bes 
I n  the cha in of ampl i fi e r s .  This I s  done t hrough 
e l  ct r omechan ical r e lay s or t h r o u g h  v acuum 
tu be dev ices cont r ol l  d from the  cen t r a  I offic . 
Some of the v acu u m  t u b  k y i ng eq u i pment is 
capable of fu nct ion ing at sp eds eq u i \' a l e nt to 
m o r e than 1 , 000 w or ds per m i n u te. a n d  is used 
at t hese high speeds In th t ra nsm ission of p i c­
t u r es or ' ·photor adi og r a ms. ' ' 

The use of h i g h  freq uency rad iation,  w it h  i ts 
s!1orte r  electrical w a \' e  I ngt hs, has m ade pr ac­
t ica l  a n d  econom ica l th d i rect ion of r ad ia t i o n  
tow a rd the  d i sta n t  r ece i v i n g  stat ion .  Con sc ­
( l uent ly, d i recti ve a n t  n nas common ly a re used
w i t h  h i g h  f requ ency t r a nsmi tter s. R. C. A. Com­
m u n i cat ion ·, I nc., has d v loped and appl i  d 
s uccessi v e l y  4 d i ffe r e n t types of d i r ect i ve a n ten­
nas.  namely, models A and B, w h i ch rad i ate
v r t ica l l y  polar ized w av es, a nd models C and D ,
w h ich r adi ate h r i zo n ta l l y po l a r lz  d w a ves. 'l'h�
pow er  gai n d u  to d l r  ct i v l ty range u p  to O 
to 1, d epending  upon the typ a n d  s iz  of a n t e n ­
n a . Because o f  t h  I r  re l a t i v e l y  l o w  cost a nd 
g r eat  d i rect i v ity,  t h ese a n ten n a · g i v e  a h ig h 
ra t io  of circu i t  i mpr o v  ment per dol lar  of co;.t. 

D irect i v e  character i s tics of a 2 - bay  m odel D 
ante n n a  gi ve a powe r ga i n o f  abo u t  80 to 1 
O \' e r  a hal f- w a v e d i po l  a t the sa me he ight a�  
t h  ante n na . Whe n  u s  d w i th a 4 0- kw tr a ns m i t­
te r th is a n tenna l a u nches rad iat ion  toward the 
d i  ta n t  recei ve r equ i va l ent to that  w h ich w ou l rl  
b obtai n ed w i th 3 ,200 k w  i n  a non- d i recti\· e 
anten na. This is a bo u t  00 t l m  s the  rad i a t i o n  
l a u n ched tow a rd t h e dista n t  r e i v er from a n
A l exanderson al t er n a tor and low - frequ e ncy 
m u l t iple- tu n ed ante n n a .

Fad i ng of h i g h  frequ ncy s ignal s i s  a ph e­
n omenon of n a ture w h i ch m u s t  be overcome i n
a co mmer ia l  rad io co m m u n i ca t i o n s  system . 
O f te n  t h e  recei v ed sig n a l s  v a ry over a great
ra nge i n  i n te n si t i es.  v a r i at io n s  a t  t i m es so  ra p id
as  to  con s ti t u te a n  a ud i o  m od u l a tio n.  S i nce ob­
se r va ti o n s  have sh o w n  tha t  the fad i n g  of e v e n
slight l y  d ifferen t fr q u  n cl es i s  not s i m u lta ­
neo u s, the effects of fad i ng ca n be reduced 1.,y 
transmi tt ing the sa me signal s on more t ha n  
one frequency. In som com mercia l transm i • ­
te rs the carrier wa ve is ampl itude- or freq uency­
m du la ted at an audio rate, I n  ad d ition to the 
k y i ng. to p roduce side fr q u encies and so ro >­
du e fad ing by freq uency d i vers i ty. Howe ve r. it 
Is preferable to redu c the eff cts of fading b�· 
m e thod s appl ica b l e  at th e rec l \'er. 

Recei v in g  tn t lo n �  
The fu n ctio n o f  th e recei v ing s ta t i on i s  t• ) 

sel ec t the desired s ign al s b y  v ir tu e o f  freq u ency 
d iscri m i na ti o n  a n d  am p l i fy a nd co n v  rt them 
to a form of electrical en rgy s u l ta bl fo r tran s­
m iss io n over ci r u i ts xte nd i ng to t he cen tral 
office . In the fu l fi l l me n t  of th is fu nction, se vera l 
tec-hn ical cond itio n s  m us t  effectively be deal t 
w ith. 

lgnal fading already has been men t ioned a-; 
one of the problems co n fron ted in the operation 
o f  short wave circu its. A s ide from the short­
period fading mentioned pre viously there are 

(Continued on Page 2 / 

"CQ" The Cou1 11 1ercial 
Uadlo )lagazioe 

17 

HOW RADIO FUNCTIONS IN 
AIRCRAFT "BLIND LANDING" 

A radio system for the bl i nd l a n d i n g  of a i r­
craft has reached the s t age of d \'e lopment by 
t h e  Aerona u t ics Bran h of the  Department o f  
Commerce w h ich perm i ts  i t s  use  a t  a bu y ter­
m i na l  a i rport for service t sts  i n  fog and u n der  
o_t her con d i tions of I oor  v ls lb l l i tY. A demonstra­
t,  n o f  this system was g i  v n by the Aere>­
n a u t lcs Branch a t  the N wark :\[ u n ic i pa l  A i r­
port, Newark, N. J . ,  w i t h  a I l l o t  i n  a hooded 
cockp i t  

The  fl ights were made by J a mes L. K i n ney. 
Aeronaut ics Branch t s t  p i l o t ,  who succeeded 
l\1 arshall  . Boggs as  p i lot assigned to t h i s  
resea rch work a f ter th l a tter had been fatal !\· 
i n j u red in an acc i d  nt on the  west coast the 
l a tter  part of J a n u a ry w h i l e temporari ly  as­
s i g n ed t o  o th e r  d u t i es. !Juring the past yea r and
a hal f  over J OO bl ind l a n d i n g s  h a ve bee n  made
i n  conn ction with t h  r s a rch work on t h is 
rad : o  system for b l i nd l a n d i ng of a i rcraft which
has been de ,·eloped by t h e  A ronau t ics Branch
t h r  ug h its resea rch d i v is i on , organ l z  d at  the
Bureau of  Standards. Wh i le thi • system mak s 
poss i b l e  a complet ly h l l n d  l a n d i ng. i t  w i l l  s e l ­
r l o m  be subjected to s o  . t r i n g  n t  a test  i n  actu a l

nal  d i rect ion by m :1- rker beacons ,  a n d  vertical 
gu i da nce by a landing beam. (S e fig. 1 . )  

Work on t h i s  research project was d i v ided I n ­
t o  t hree stages, t h e  fi rst o f  which  consisted of 
fundam n t a l  xperiments and r sea ,· h to de­
velop the basic component parts of t h  system 
I n c l u d i n g  the r u nway l ocal i z i n g  beacon,  marke; 
beacons,  landing beam, and su i tabl e rad io  re­
ce l \' l ng a n d  Ind icat ing apparatus for us  in the 
a i r. 'l'h s cond s tage consisted of  the pra l ical  
developm nt  o f  t hese component  parts ,  fi t t i ng 
th m togeth r to form a com1>i t system a n J  
fi nal ly  d monstratl ng the pract ica b i l i t y  of  the  
sy�t  m t h rough the med i u m  of a n  extensive 
s ries of  hooded landings, conduct d by the 
Ae1·o n a u t lcs B ranch a t  i ts  exp r imental  flying 
fl Id a t  ol l ege Park,  Md. The t h i rd stage of the 
d velopm nt.  w h ich i m•olved the t st i ng of  t he 
com1> l  te system experimenta l l y  u n d  r t he con­
d i t ions obta i n i ng at a commercia l  a i rport, I s  
a t  t h e  Tewark M u n i cipal  A i rport w h  re t h e  
c i t y  o f  Newark has cooperated i n  t h e  I n sta l la­
t ion of  the system. 

The work a t  the  Newark A i q  ort inc lud d 
fog l a n d i ngs as wel l  as hooded landi ngs.  The 

former are, of cou rse, 
more represen tative o f  op­
erat ing cond i t i ons. Wh i le 
t h e  N e w  a i· k Insta l ­
l a t ion i s  not for s rvlce 
use i n  a i r  pass nger  op­
e rat ions .  it affords an op­
I>ortu n i t y  for coop ratl ve 
experi me n t at i o n  w i t h  a i r  
t ra nsport op rators. ev­
era l of the op ra tors ha ve 
a l ready i nd icated the i r  
i n te n t i on to equ i p  o n e  or 
more test p la nes for t r i a l s  
of  the syst m. I n  th is
w a �- i t i s  hop d t h a t  th., 
poss i b i l i t i es of the  sys­
tem w i l l  be fu l l y  de­
v e l oped.
'r h e  N e w a r k  T n s 1 u l l a 1 1o n  

- -�- - -- - - _ _ _ _  .... _ _ _ _ _ _ _ _ 

The I n s ta l l a t io n o f ra­
d i o  l a nd i n g  n l d s  n t  N w ­
n rk A i rport i nc l udes t h r  e 
e len, en ts, a r u n wa y  lo­
ca l i z i ng beacon , a se t o f  
t wo ma rker bea •ons a nd 
a land i ng bea m . Th e' ru n ­
wa y local i z i ng beacon I n  

F i g. ! .- D iag ra m  o f  u i r p l n n ,• ! u n c l i n g  b y  m ea n s  of  ru 1l l o  s y s 1 e m  ! o r  
h ll n <I l a n <l i n g. A l n 1t 1 ,• 1 1 t e, 1 oen 1 io n  o r  m a i n  rn ,l i o  rnn ice 1waro n ; 
ll 1' 1HI r, th e r u u wu y  l oca l i z i n g I Jen co n a n d  l n n d i n g  bl "a m ;  n n tt 1 )  
n u d  J: t h e  m a r k t' r  1ter1 C"o 11 . . 

p racti�e. a v isi bi l i t�- is not o fI .-11 s,, I>oor th a t  
the I 1 lo t ca n n o t � t th ;, g ro u nd ju s t  be f o , ·,· 
la nd i ng_ 

T h e  In ·talla tio n fo r s n· ic tt'sts at t he c'< ew­
a rk Ai rport w i l l  be aYa i l a b l  fo r the u se o f  
a i rpl am s  e q u i()j>ed w ith t h e  neC't>ssa I·y radio re­
ct' h i n ,;- a p pa ra tu s. T h  major pa rt o f  the rad i o  
a p pa ra .tu s req u i red a boa rd th <' ai rc ra ft is th e 
� .1 a1 1 da rd ec1 u i pn 1 en t  u � ed fo r 2- way c:o m m u n ica­
L i u n  and fo r rece i v i n g  t h e  wt' r - ttl1(q· broadcas ls 
n n cl thP v is u a l - ty pe r ad \ ra ng·(_'I beaco n s ig­
na l �  i n  fly ing a long th H i rways. ·r11e fLcl d itio na. l 
c •q u I 1 111e n t  r q u i red i s  qu ite s i m pl e• and weig \ls 
a b o u t  1 5  p ou nd s. 

A :  now const i tu t.-d t h.- rad io �vs te m for bli nd 
l n ncl l ng of aircra ft giveH d irel'l i< m In three d i­
m nsi o ns -la tera l, Io n< ;i lt ld i na l, a nd vert ica l­

w h ich is the i n formation that the pil ot m u st 
ha, e to make a land l ne:. La t ra l d irect ion Is 
g h  t.•n hy a ru n way l oc a l izincr 6 acnn, I ongitudi-

.Tu ne, 7 fJ3 .] 

. . . addi t ion lo pro v id i ng d f­
lf! t t e . m an s of l(?cal l !'g the ai rport, gives i n­
d Icat1 n of the cl I rcct1ona l position f the al r­
c· ra ft and P rm i ts keep i ng the craft d i rected t, 1 and on• r th desl r d la nd ing ru n wa y. Th m a rl :­
H beac ns gl\· c  the longi tu d posi t i on o f  th 
a ircra ft w h en approa chi ng th e ai rport On 
marker �eaco n  is Ioca;ted a bou t 2 ,000 feel from 
t he la n tl rng a r  a w h i l e  the oth r mark s th 
bou nd:-t ry o r  edge of_ t he fi el d .  Th e l an d i ng beam 
l l !·o v ,c! s verl l t'a l gu ! d a nce. I t  emp l oy s  an u l tra­
h 1g ·h - l l'8( 1 (!e ncy ra da1. beam , of th ord r o f
1 00, 0 00 ki l ocycles, d irected at a sm a l l an g lo 
a bov� �h h orizon tal, and th ereby m arks ou t a 

·o n vemen t g lid in!l' nath for the land ing ain•1"1 ft 
cl.-ar lng al l obstruct ions .  

• ' 

1' rn 11 8 m ltt in g  E q n i111u e n 1  

. 'l'hP transm itt r used for the run wa)' l oca liz­
mg bt·a •on opera t<·s on a fr quenc�· In the 
neig hborhood of 300 kilocycles and is si m i l ar to 
the Yisua l ty()l' transmitters designed for th-3 
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radio  range beacon stations on  the  F'E'deral a i r­
W'!,YS S;)'.Stem . . The use o� a v i sual - type trans­
nutter (ac 1h ties !iu toma t 1c \'O lume control re­
C!)pt 1on on the a ircra ft. 'l' h i s  is quite essent ia l  
s i nce the_ p i lot ,  i n  n 1ak ing  a landino- i s  con­
c:�rned with so rn_a n y  th i ngs that the 

0

b u rde n of  
clo_sE: manual  adJustment of  recei\' i ng-set sen­
s 1 t i v 1_ty . shou ld be e i i m mated . Sma l l  c1 ·os ·ed - loop
trans1n 1 t t .ng a ntennas a r� e111pl0yed in o rd t:: r 
that  the  runway beaco n  may be located near 
Ont:: end . ol  the r u n ,"' ay w i t h o u t  consl i t u l i ng an  
obstruction to flying, The  l oop antennas  consist  
o� seven t ...i rns ot'  w ir e  on w oden fra mes 10  tee • 
high by _12 . feet in length and are housed in the
same b_u 1 l d 1 ng . as the  tran m i tt i ng set. A go i no- • 
mete� 1 provided to the end  that  the  ru nwav 
l�cahz r course may be ·wu ng to tak care o f
d 1 ffe r�nt ,,._i n d  d i rect ions. A t  the );e w ark A i r­
port th w1 11d, u n der cond it ions of poor v is ib i l ity 
i s  usua l l y  from the northeaster ly  quadrant .  Th� 
runway b aeon accordi ngly is  lo ·ated at the 
north a ·t end of the  fie ld .  Thus  by swing· i ng th L• 
course o,·er  an a rc of 40° i t  is poss ib le  to ac­
('O)ll !llOda te pract ica l l y  a l l  w i n d  d i rections per­
t a 1 n 1 ng a t  t i mes when the vis i b i l i t y  is  low.  

The marker beacons a re located a t  th soulh­
we_st end o t' t!'>e a i rr>ort .  As noted i n  the  fore­
g!)111g d 1 scuss1on one marker beacon is  pro­
vi ded a bou t 2,0 0 ft•et f'rom the fi e l d  w h i l e  a 
�� cond marker defi nes the bou ndary o l' the fi Id .  
l,he_ 1narker beacons a rt" v�ry i; in1p l e ,  each con­
s 1stmg of  a l�w-powered t ransm itt i ng set  and ::t 
long, low hori zonlal antenna.  '.l'hese transmit­
t 1 11g sets operate d i rectly from the commerci::tl  
power suppl _,· . Each set employs three tubes. a 
rad!o-freq ucncy osc i l la t or, an aud io-freq uency 
osc i l lator for  modu la t in n 

,t he radio- frequency osci J": 1 

I.Jea<.:on .The severe re(Ju i rements i m posoed upun
the system in the experiments at  Colleg·e Park,
both by the smal l  d imensions of the field a nd t he 
ob · wuctions in the apprna c h ,  cl id no t  perm i t  t h" 
su ccessfu l us1e or th is  arra ngeme nt.

In the t h i rd se r ies of tests, l h  ma rker beacons 
will opera te n a frequency i n  the a i rcraft com­
rn un i  ·a t ion  band, 3 , 000 to 6 , 000 k i locycles, in ord­
er  that t he h igh-frequency communicat ion re­
c i v ing set co111 1nonly carried on a i rcra ft 111ay 1 Jt1 
ut i l i zed for recei v ing the mnrkcr beaco n i nd : ­
cat ions. 'on trol equ ipment  h a s  b en prnvided t,, 
the end that both the commu n icat ion s igna ls  a n d  
t h e  marker beacon s ignals  may b e  recei \·ecl 
during a landi ng \\' i th  minimum effort on the 
part  ol  t he p i l o t .  

Th(' l and ing- beam eq u i pm e n t  is  located adja­
cent to  the runway loca l iz i ng beacon . The tram,­
mi tter employs a transmit t ing c i rcu it  arra 11ge­
me . 1 t  s1wcia l ly  des i >rnecl for ll l l l'a h ,gh - i'req uene.r 

operat ion, 10 ,000 k i locycl s. The transm i t t i n •� 
antenna array consists of 1 2  hal t:-wave horizon­
tal antenna,  so groupecl as to gi ve the neccssan' 
d i r  cti v i t y  of bean1 j n  the v rt i al p lane wh i lt' 
spreacling th l}eam ou t  i n  the hol' i zontal plane 
to a fford service i n  the 40° s ctor to be covered. 
T h i s  resu l l s  in  a fa n- haped beam \\'h ich JJrl l­
Y ides vert i ca l gu idance for a l l  or i en tat ions or  
th runwa)· beacon cou rse wi th in  the l i mits 
specified.  The antenna array is 1 6  feet h igh,  hy 
.J O fe t w ide. b)' 2 .5  feet deep overa l l .  

The theory of operation o f  the land i ng beam 
is  read i i )' u n derstood. M a x i mum fie ld in ten s i L y  
is  produced a lo 1 1g t h e  inc l ined a x ia l  pla n e  of t lw 
bea m. Th a i rcrn. rt clo s not fly al ng th is  plane,  
however, but on a curved path the cu rvat ure 
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lalor at the desi red aud io­
frequency, and a rect iflf • r 
tube for provid i n g  p la te  
power supp ly  to the  two 
osc i l lator tubes. D ifferen t 
modulation frequ encies 
are employ cl for the lwo 
111arker beacons to fac i l i ­
tate ready iden U fi a tio ,1 
)f t he marker beacoJ1 be­

ing pas .. red 0Yer : the one  
:at  the fi �a bound ary hav­
fo,g a modu lat ion of about 
2'50 cycles per secon ... 
whi le  the other has a 
modulat ion of appro x i ­
mately 1 . 000 cycles. Th.i 
transm itting antenna for 
each marke r b e  a c O n l-' ig .  2.-rr h c  U i a l  of t h e  "co m l J I 1 1e 1 I i n s t r u m c n t '1 w i t h  t l 1 l' u cet l l{• 
consists of a horizontal 1 1o i n t er �  i 1 1  t h re1• t l i l'rcrPu t 1 10� 1 t io 1 1 ,  
wire a few feet  abo,·e the  ground  and extend i ng of which d iminishes as the ground is ap-
acrnss the southwesterly apprnach to the land- prnached. T h i s  pa th  i s  thtJ l i n  of'  equ a l  i nu, n . ·  . .  ; ·  
ing area a . sufficient clistance to inter ct th of  rece ived signa l be low the i ncl ined axia l  
path of the a i rcraft for a l l  orientat ions of  th� plane. The d i minut ion o[  intens i ty as the a i r-
runway beac,:,n course. cra ft drops below this  plane is compensated [or 

E x 11erhn e n t s  at. N ewa rk by the  i ncrease i n i n tensity d u  to  approach i ng-
The exper im nts at )lewa rk w i l l  i n c· l u d e  t h.. t he  beam transm itter. Thu>< by fly ing the a i rcraft 

determinat ion of the most .'u ita ble radio- frc- a 'on�  such a path as to keep the received s ig-
quency ( from t he y iewpoint  o( an a i rl in oiwra- nal intens i ty const a n t ,  as  observed on a 111 ic l '0-
tor) on which the mark er beacons shou l d  op, •r- ammeter on th e  instrum nt board, the pilot de-
ate. A radio-frequency o f abou t 1 0 ,000 k i l o - scends 011 a cu rved path su i tab le  for land in;; .  
cyc l  s w i l l  be  u sed in  some of t h e  t s t s ,  i n  w h ich I f  the a i rcraft r i ses aboYe th i  path,  l he micM-
case a simple marker beacon receiv ing set is a mmel r def! ct ion increa ·es ,  w h i l e  if it drops 
requ ired aboard the  aircraft . b low th path the  deflect ion  decreas s. 

'rests wi l l  also be conducted with the marker n,• ee iv l 1 1g E1 1 11 l 1 1me 1 1 1  
beacons operating on the sam racl io- fl'equency 'rhe rece i v i ng i nsta l lat ion req u i red i s  a mc. cl i -
as  the runway beacon, thus permit t ing their  um-fr qu ency rece i v ing s e t  of  t h e  type common­
reception on the medi um-frequency rece i ving  Jy used by a i r· transport operators for  the l'l' ­
set normal ly  available on the a i rcraft .  The need cept ion or  radio range )Jcacon s ignals and a ir-
for a ·p c i a l  1narker beacon recp i \· i ng set I s  way · ,veathe1� broadcasts. T h i s  s e l  i s  augn1ent-
thereby obviated but careful  adju stment or  ed by a reed conv rter and automatic vo lum"-
marker beacon power output is  r q u i red to  pr,' - control u n i t  for use w ith the  s ign · , i s frnm t lw 
vent i nterference ,v i th the  runway I eacon cou rs, · ru nway I cica l i z i ng bea ·on. Visu a l  course i nd i c-a-
lndications when the a irplane  i s  d i rect ly  over a ( Continued on fage 30 )  

"CQ" The Co 1nmcrc laJ 
Rad io  111 agaz ine

Roger P. Soucasse i s  on the  M S  Suno i l  a n J  
says S u n  O i l  is  o n e  fi n e  ou tfi t  t o  work fo;._ 

H . B. Erpenste in  is on the  U n i on Oi l  SS De­
roche. 

Rob�rt Gamber is s t i l l  \\' i t h  Pet roleum NaYi ­
gation SS Papoose. 

Lester L. Jordan i s putt ing in good t ime w i l  h 
S tandard S h i ppi ng. 

J . We ·ley G \\'eken is  'en ior  Operator on the
SS Pa i rfax .  o r the Merchants and M i ners. 

Y i ctor  - . . Me in hardt is  also operat ing w i t h  
t h e  Merchants and M iners . 

Z . R. B ro\\' n is M arka.,· opera t i ng out of Sa1 1  
Francisco. 

B . '\V. R. Hagen is  rad iomar in inis  at  '\\'alterh 
Cal . . ,  

L _  9. De Merr i tt is  on l h  ·s Meri cos 1 1. 
\Vh n ller,  out  o[ 'an Fra nc i sco. 

John R. l\J c-lll u rra)' i s  busy on th(• 8 • De la ­
ware Sun .  

N. 0. G u n d  rson  i s  work i ng out  o f  S a n  J,1 ran­
c isco w i th  Macka,v. 
. '\V. B . vV i l son is an o lcl  t imer.  M a n y  \\' Ou ld  

l ike to  know t hat he  is on the  Lighthouse Tt·n­
der FER;-.J, at Ketch ikan ,  A l aska.  
. L0 • T. MacC: i l l i vray i.' i n  the Marine Dept .  or

Standard 0 1 1  a t  San Fra nc isco, to h i s  fr iend · .  
_ W i l l iam '\Verner is  on the S ,  • Bet t �· o r  the  B u l l  

Lines . 
Leonard l 'ra t t  is sa i l ing w i t h  the SS C i t ies 

Ser\' ice Empire. 
R ichard L. Li ndell is  \\' i th  the Merchant · an ,J 

M iners on th SS Essex. 
8. Bu rre l l  i s  Mari ne operat ing with the l\Iar­

coni Co. ,  of anada. 
J ack Honer is on the  SS Al bert E. Watts ,  ou t 

of Houston. Tex 
Le l i e  H .  Greer is on th M.  , . Ward.  
E .  K.  A nstey is on the MS Calgarol i te  of  

I m periaJ  Steamship  Co. 
B. J,'aley is work ing the SS El Segundo on th"

West Coast. 
J. C. Curr ie  i s  on the M S  "Tide Water, ' '  and

d Ing fi ne .  
M a rch Ca n ion is  hold i ng dO\\' n the SS Sap in­

cro. 
C . Fe inman is  anoth r M S  '\Vesten1 Sun m a n  

w h o  l ikes i t .  
G .  H.  '\Y i l e�• i s  ch ief  on the M S  Santa Cata­

l i na. 
Charl >s S. S m i th is operat ing the S C i t i•as 

Serv l c:e Mi · souri .  
A .  E. Goodga me is  Standard 'h ip J  ing  on th r• 

SS Dean E n1erv .  
A. B .  Chappel le  is  on the S ' Tacoma.  of Ta­

coma Orienta l .  
John  F. Taylor is  D l iar Lin ing on the Presi­

d, •nt Hoo,·er 
• SO:U J•: S 'l ' H A TS 

A .  J .  Hande l  is a t  the Mar i n e  Barracks .  
'a \" i t te , l h i l ipp ine  Tsland • .  

Ca pt_ J . Bachmann is  ass igned to Shangha i ,  ., h i na . 
Fred F. Ha l l  is at Radio  S t a t ion '\V!I D JI J  

rown Poi nt ,  I ncl 
Larry B u rrow is a t  t he NonH�. A l ask a rad i • J  

stat ion .  
R. Cl. Loucks i s  a t  Stat ion \VP T  of  t h e  Fed­

eral  B_a r�re I-' i nes and enjoys hea r ing a b  u t  h i ::.  
o ld f r i ends  i n  the G u i (  D h·i s ion .  

Ju n e ,  1933 

1 9  

Thomas L .  S igl i n  i s do ing h i s  hest \\' i th 
'\l\'P R  . and t hat  g·ood . 

Carl A. Johnson i.' h •I p i ng to keep K G A  at top 
notch and doing we l l  

J . r\ . heek s is  do ing  fi n.- a t  '\Y TA �f.
Kenneth Sh irk i s  C h i e f  Op. al K O H", wlH'n'

he has been for the last s i x  years. H e  sti l l  holds 
on to his  con1 m iss ion as Ens ign in N a v a l  Re­
se r,·e .  

vVarr�n P. W i l l iamson is  Pres ident  ancl Ter•h­
n i "al advisor of  W K B ;-.J  

B v  rdt Wh ilmy1 " i s  1 i 1anager or  W I B X  
l\I . E .  Eisenberg is  in  ch arge of  te le,: is ion 

d velopment at WDA Y .  Wel l ,  i t ma)' ml' an  
something a t  a later date. 

Dan Jones i!; Chief Engineer o[ 1VAAT. H . -s 
a Ham too--call  W3 ZF. 

Serge DeSomov is w i t h  ;-.J BC i n  New York. 
�L"'he ' 'gang' '  expPcts the i r  new q u a rters at Rockc>­
fe l ler  Center w i l l  be reaclv  t h i s  fa l l .  

A rthur  Rydberg has  been \\' i th  KOT L fi \ e 
y ars . '\VB AED is h i s  at home ca l l .  

R o y  Rydberg (brnl h e r  of  A r t h u r  aboYe) is  
a l so with KOIL,  and has  been w ith the s tat i on  
three yea rs. 

Bernard 'I' . Wilkens i s  Chief Engineer of 
WKBN. G ood s t u ff, B . T. ; ancl th�nx. 

Gordon I. H nry has put  in  four years with 
KOIL, and i s  read;' for anot her fo rty .  Jus t  
t h i nk boys, a Captai n  i n the  R .O .T .C  . .  no less. 
0 . K.  ('cordon, we 're w i t h  the )lavy next t i m  . 

Carl Lindberg is A ssistant Ch ier at vVK B X. 
H a s  \VSPH as wel l  as Portable WSZZA to  
"·ony 0\ ' er  outs ide  the stat ion . Would  l ike  t o  
, o  to sea bu t  i • a fra id  o r  l osing h i s  Y L .  Wh� t 
say boys, tE-1 1 h im a l l  about i t .  

Gordo n A nderson hopes to  s t ep u p  at  K O J J ,  
a s  soon a •  t h i ngs are a l i t t l e  better .  

Ray M.  Flood is  cloing nicely a t  Wl FPS. 
)lei !  B. Co i l  enjoys \\'Ork i ng a t  \\. R H :.\l , ancl 

expee l 8  to  cont i nue. 
111 . T. BealE'  is at W.J S V .  and t h i nks i t  is a 

ug ren l � t n t i on ." 
. . . 

Station Personalities 

\Yarren P. Wi l l i amson is pres ident  of  W K ll :'<  
B roadcast ing orporat i o n Most o f  t he old 
t i mers will  probably recogn i ze h i m  as Ex l,T 
of  the o[t  spoken o[  "Good O ld  Days," \\' he:i 
anyt h i ng that sounded l i k e  a rock crusher ancl 
threw a fat spa rk \\'RS  the Acme of w i reless. Oh ,  
yes, and freq uenc;· was a \\'Ord u nheard o f  by 
most o[  us  then. What wa velength you were 

( ont !nued on Pag 3 1 )  
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R A DIO . A'l' If O M E-( Antl '£hat's '1' 1111 1  ! ) 

I 've n ver wr i l len  in to any broadcast ing  sU , ­
t ion vo ic ing e i ther l ike or d is l ike  as  rega rds 
rad io art is ts ,  progra ms, ideas,  or  s tunts. W h l lt 
w i thout doubt,  genuine ou tside fan ma i l  or con­
structive crit ic ism is  inva luable _ and ev  n n ces­
sary to establish a happy m d1um _o f a pplause 
and appreciat ion between enterta in er, enter­
ta i ned a nd sponsor, s t i l l ,  l ike the rest o r  • he  
thousands l ike me .  this  part  o f  publ ic ex pres­
sion has thus far been left to the voluble e�­
ponents of more I isu re or more wi l l ingness to s i t  
down and write persona l ly, the ir  v iews and 
opin ions concerning various rad io enthusi asms 
o r  non-enthusiasms. However, I hav_e noti,d 
with i nterest, the d ifferent re-actio ns Ill 
many home c ircles, to radio influ ence--e i ther as 
a source for news, d iversi fied aid, or  p la in  
a musement value .  Not to ment ion my own 
humbl prefere nce and opin ion i:ts one of tht:  
0bscure m i l l ions, who ,  as  prospect ive consume� , 
achieve i mportance to the rea.l bosses of Lne 
present day ra.dio world-tl)e m_  n who put  u � 
the  ca.st w i th  ca.sh profit m v iew-the a.dve1 -
t i , ing (ugh ! )  sponsors. . . . , 

And J ma.y as we l l  begi n wi th  acl vert 1s ing.  
F i rst o r  al l ,  \\' h i l e  : 1  fa i r  busi ness s nse Ful l y  
wa.rra.nts  some profitable return t o  t h  sponsor 
for h is  financi ng \\'h ich mak � the program 
1,o -s ib le . and wh i 1 e 1 he e,· cessn·e use of  1 1 1 1..; 
name, the name o f  h i s  product, the wonderful 
reputations of  hot h . _ and a. fl o?d of  co l l ossa l : 
awe- i n s · -- i rin <"" a d ject i ves regard i n g  san,e. Ina�  
be sweeter  ..;;'usic  to  h is  ear t han  the h i red ba •,d  
t h  ent ire us  of . advert is ing, _unless prese 1;t d 
in :-1 n1odest .  ol'i � 1 na l .  or plea s In�  s t �·l e ,  1s J u st 
a plai n, aggravat i ng, boring nu isance to the  
in i l l ior s of  d i a 1 - tw i r l�rs ,� ·h_n rega rd. t h t'!-le nec:es­
$ar.v i n '  erru pt ions ,v 1th gr 1 1nly_ resigned anno�­
ance. H o w ever. the averac:re l t i:-. tP_n er$ :.'I re . f:, 1 :-­
pnough to real ize . that  . the rad ,_o adye rt1srni:­
n1a v  b cra m1ned I n  t h i:> I r unw1 l l 1ng- c-- ar� .  an i 
thP

. 
v i rtues  of many and e,•pry prod1 1ct  b0 fon • r· rl . 

w i l ly -ni l ly ,  down upon them, it _ i s  a f te_r a l l ,  
n1erely th e- s ·--011 �or 's  :iu c;;t  due .  nrnvu:i 0d 1 t  I R  r" ' • ) t  
a bused i n  excess,  and provided the program 
i � se l f  is p 'Pao.: in l7 1 y  ,, · o r 'h _,f . Bu � "·ort h v_ nr  -no .. 
t hen' is a l i m i t  to a.d,·ert Ismg mterrupt 1on_s a nd 
,1:hen it i� , · rudP lv  tfl kPn adYa n �a1re nf .  ,� d�­
feats i t s  o\\'n pu rpose by aroti s 1 ng  the  _I , �ten­
i n!!'" prospect i ve purcha�er·s i re. or r 1d 1cu_h .. 
a tia i nqt  lhfl' poor. st rpg5:ed ovE"r- n n d-ove,r ng-n.1n 

1>roduct. And when a program ruins itself by
em ploying th is  crude bal ly-1100 incessantly,  we 
ou tsiders just simply and eas i ly  a vo id it ,  to the 
lose of that soonsor and the ga i n  of somebody
e l se. 

Like pretty nearly every type of business or 
pleasure, the public must be catered to for any 
commercial or art is t ic  success, notw ithstand ing 
A rt for Art's  Sake-un less, of course, privat-, 
fu nd • take up the stand. I, for one,  th ink that 
the publ ic as a whole,  can be easi l y  p leased in 
e ,·erythi ng, inc lud ing the rad io field. To my 
layn1an ' s  observation, i t seen1s  n1ere ly a matt r 
of divid ing up the various classes of people e,· ­
ery\\'here, i nto definite gen ral groups, and ar­
ra nging programs to 'su i t  these separate l i t t le  
worlds according to which c lass is more des i r­
ab le  or profitable l reach. H quant i ty  in n u m­
bers is the m a i n object iv  , then the mas "" 
must  be consider d by str ik ing a happy med i u m  
i n  a general average of  inte l l ig<'nce a n d  pref­
erences, however ord inal'y. To my purely out­
s id  knowledge, no broadcast ing stat ion ,  large 

r smal l ,  has up to th present gone to the  
trou ble and expense of  emI  toy ing a l'e turn­
postage, card c i rcu l a r  system,  so s imply  anJ 
c !e ,·er l )· contrived ,  that a small  check sign, and 
a casua l  drop i n  a nea 1·by letter box, could 
gh·e -an exact survey of  the nee ssary publ ic ' · 
op i n ions and pl'eferences-a.n i n i t ia l  expense
well just ified, eventual ly .  

As fa1· as rad io enterta i n n1 n t is  concerned,
most fam i l i e s  l ike " f  lksy," human, rea l- l i fe 
sketches ; other fam i l i  s p refel' cu rrent events 
and pol i t ics ; s0111e prefer ron,ance, son1e want 
ad,·entun, and ot hers crave colorful fan tasy 
and mystery ; not to om i t  those wh� thr i l l  to 
stage, screen, cosmopol i tan ,  or rustic atmos­
phere ; and the t i red bu.-l ness n�en_ ( and wo,n­
en !) who des i r!' even more s ta t I s t Ics and sur­
veys over the ether. 'l'here ind ed are many ,  
many types of enterta inment to  su i t  ma ny, 
many types of I i  teners-but the great and ono 
and only equal i zer  in ent rta i nment,  is, and a_l ­
ways w i l l  be ,  mus!  , A go,od rul� t<? fo! low,  111 
my opinion as regards rad io music, i s-Jazz for 
the feet ; l ight c lassical and sm<?oth_ popular 
for the heart ; op ra and heavy_ mtncacy for 
th know i ng music Iove1: . Jn  sp1_te . of . the a 
sumed a i r  of modern poise, sophIst 1cat Ion ,  and 
unemotional surface, the great majority of peo­
ple today, remain, as the ir  mothe1·s and fathe rs 
be rore them at heart ,  sent i mental ,  warm, and 
su scept ib le as  regards any th ing appeali ng to 
their i n ner selves. I have seen prosaic, busi ness 
111en slow lv assu ,ne  express ions of unaccusto1ned 
soft nes · , �vhen the p leas ing ,  s t i r r ing  strains of 
son1e c lever, n1 us ical  progran1 of long ago, 
d 1 " i f ts  out Crom the i r  ha ndsome radios : I ha ve• 
s en th in ,  d iscontented . drab · women- faces go 
d reamy and swe t at  the sound of sof t ,  s oth­
ing n1tlody in voic or  i nst rument ,  fron1 �h.e ,r  
humble  l i t t le  sets ;  T have ·een you n�. v 1 nlc, 
n,en and won1en caught by the depression,  for­
o-ct the i r  trou bl�s in absorpt ion ,  t hru a 1nagi1.,; 
� l !ce or band ,  Hawai i a n .  C u b a n ,  N ovelty,  or 
A n1er ica n : and so n1any.  many old folk · .  ( a n•J 
you n g  folks, too ) re- l i v ing ha.ppy ff!en,o�· ies i_n 
ol cl-t i 1ne,  c:nce popular  tunes ! .T anghng- Jazz iS  
terr ib l e  to  l isten t o-grand _ to  da nce _  t o-and 
no velty n umber , u n le • • or 1g 1 11_a l ly  u mque anJ 
amuq inl'". are rea l l y  for the ch i ldren . So many,  
nr:tny t i mes in  so 1nany homes .  and outs ide ,  
h;ve T hea.1:d the remark,  "Just  l i s ten to that 
radio ! Isn ' t  that mu�ic love ly-w hat a cbann­
in� prog-ra1n ! ' �-that T _h a ve c-on,e to  the co_n­
C'lu s ion  that I 1gh l c l a ,;s 1 ca_l and  smooth . m usic ,  
modern or o ld ,  for ) I slen lllg pu rposes, I S  �er­
ta inly neg-lected o,·er the  ra d : o 1 1 1  C'ompanson 

( Continued on Page 29) 

"CQ" The Cot!l m ere ! n l  
lla'd io lt aµ-a z i n e  

JH; L J , E 'l' l X  :x o. 2:1
A grcc nurn ts. 
(J c r 11 1 n 1 1y .  

Al l  t he  ag..-eements between s h : powners and  
seafa rers may be  denou nced by g iv ing  one  
month ·s  not ice, for  t he fi rst t i me to  terminate 
un the 31st of March, 1933 .  
J- l  o l la I 1 1 J . 

The co l lectivt agreemenls i n  the  s h i pp ing in­
d u stry exp i re on the 3 1 st or March,  1 9 J� : no new 
agreem� n t  has  yet been concl uded .  
U e u m ark 

By the 'end of Decem b"r, -1 932 ,  th sh ipownns
gave notice to term i nate a l l  t he co l lecth·e agree­
ments, including the agreement b tween the Dan­
ish Radio Compa ny, wh i  h is  ow ned by t h" 
shipowners, and the Rad iotel graflstforen ingen 
of 1917 ,  our affiliated a ·sociat ion in Denmark. 
Due to t he threaten i ng of a genera l  Lock-out  in 
the w hole  of  the Dani sh indust r i a l  \\'Orld,  th ,1 
g?v_e:nment introduced a b i l l  in Parl iament pro­
h 1_b 1 t mg all Lock-outs and Str ikes u n t i l  the !st 
o f  February. 1 93 l .  One o f  the consequences < · t' 
th is  B i l l  wh ich was adopted on the 31st  of 
J!Li:i u ary, _is th>L L  the sa lar ies  and working con­
d i t ions  ot  our  Da n ish  o l l eagues remain u n ­
changed un t i l  t h e  3Jst of  March 1934  on whi"h 
date the i r  agreemen t can b termi nated by not ice 
i: i ven before the 1 s t  of January, 1 034 .  

wed eu 
I t  appe3 r.- that  the navigat ing officers or  

' weden have agreed to certa in wage reductions 
of from 2-11  per cent. wh i lst the rest of sea­
farers including the "Sver iges Rad iotelegraph-
1st Forening" are holding out for having the 
present salary scale introduced i n  the new 
agreements .  Negotiations are bei ng carried out 
u nder the chairmanship of a representative of 
the ('>1)vernment . 

'l' JU, S A F }; 'l' Y O F  L I E' E: J\ 'l' S E A
CO :'I V. E N 'l' I O X  

This con vention,  enter d into o n  the 31st  of 
May, 1 92>9.  has now hee n rat i fi ed by a number 01  
countries, and i ts  general  regu la t ions are be i ng 
pu t i n  Fo rce gra d u a l l y  upon the  sh i ps be ing in ­
spected when  ca l l i ng  at  home ports. I t  Is the 
i nten t ion that A LL t he regu !a.t ior s shal l b come 
compulsory for A LL sh ips com ing u nder the 
con vent ion as fron, the. 1 s t o r  .Ja n u a ry .  u, : �  L 
!n v iew of the fact that  scverl l l  of the clausps 
1 11 the conv.,nt ion a1·e subj ct  to certain inter­
pr  lat lon  · ,  we  slrn l l  give a short resume of the 
Nat ional regu lat ions i ssued i n England,  Ger­
many,  Denmark . ancl F i n land, and we hope to 
be able to publ ish s i m i l a r  deta i l s  from o ther 
coun t r ie!-: .  

A ,¥/T i n sta l l a t ion i s  compu 1 �ory o r i  :.'I l l  n ·t '·­
senger ships and on a l l  cargo ships o f  1 600 G . R .T .  
il "' d upwards, as  fron1 L h e  1st  o f  J a n u a ry 1 n :3 :� . 
S 'J i ps a re c lass ified ;, s fol lows :-

lass J. Passe n ger ships of  3 00 G R T. or  
u 1nva rds and  cargo sh ips  of  o,·,, r 
6500 G. R. T .  

Class I I . Passe ngn s h i ps o f  under �QOO G .R .  

f' las� r n .  
1Vu tehes . 

Class I. 
(' J a ss TI .

lass In.  

T . and ca rgo shjps c,f 3000- 5 500 r. .R. 
T. 
Cargo s h i ps of  1 600 - : 1000 ( ; R T. 

Shios
Ships
da ,· 
Shi i>s 
day, 

1nu�t  kee!1 eo.-.. t i nnou ,va t eh. 
m u s t  keep 8 hours \\·atch p?r

mu$t  kc·ep 6 hours \\' a tch 11c -r 

.Tu n e, 1 93& 
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H t h e  shi p  i s  ,,rodded \\' i t h  a n  a u t o m a t i,., 
a larm dev ice watch must  be kept by an Operator 
for 4 periods of  one half hour each, viz .  : 0800-
0830,  1 200-1230,  1 600-1630, 2000-2030 in ZOil 
A ,  etc. At all oth r t i mes the automat ic a larm
nev ice m u  · t  be i n operat ion .  
H t r m a 11 .r .  

A vV/T insta l la t ion is  compu lsor)· on a l l  pa�­
senger · h i ps,  ex ·evt sh ips which do not go fa r­
t her from t he coa · t  than 20  m i l  s or a d istance· 
of le ·s than 200 mi les between two con secut i  v� 
pons, ancl on a l l  car!l sn ips of 1,600 G . R. T .  a ,  d 
u pwards.  'argo sh ips of less t h a n  2000 G . R.T.  
a re ex mpted from the obligation of  hav ing : i.  
W /T i n  · ta l la t ion on board unt i l  the 31 st  Dec m­
ber 1 9 3 7 ,  and a l l  cargo s h i ps, w h ich do not  g-o 
fa rther than J 50 mi les from th  oast, ar tota l ly  
exempted from th is obl igat ion. 
W n,t (' )1 e s . 

Pa ·senger sh i ps or less than 3000 : . R. T, 
hours per day, Passenger ships or 3000-5500 G . 
R .'l'. u n t i l  3 1s t  December, ·1 9 33 ,  8 hou rs l )tr day.  
After 1 st J an u ary, J/,)34 ,  cont i n uous  wa tch. Pas­
senge1· sh i p · of 5500 G. R T. or  up wards cont i n u­
ous watch .  

arg·o s h i p · of 1600- 30-00 G . R T. at least 0 1 1 e
hour  per day .  Cargo sh ip · of 3000--5500 G . R.T. 
hou rs 1 r day.  Cargo sh ips of  ,&500- 8000 (; R . T. 
u nt i l  31st Decemb r l/l33 ,  8 hours per day, from 
1 st J a nuary, 1 934,  u n t i l  :n st  December ,  1 934 ,  1 6  
hou 1·s per day ; from 1st Ja nuary,  1 935 . ·ont i nu ­
ou watch. argo sh ips  of  000  ·G. R .T. or  up­
wards continuous watch. 

For ships provid d with an automatic alarm 
device t here a re no regu lat ions concern ing a hu­
man watch. 
Don mn. r k .  

A W/'L' I nstal lat ion is  comp u lsory on al l  pas­
senger ships trading  west of the l i ne Uts i re­
Texel or east or the l ine Kalmar-Memel, an(} 
every passenger sh ip  trad i ng w i t h i n  these bou n ­
daries car ry i ng 5 0 0  or  more passengers, ' l ' IH ·  
same rule app l i es to a.I I  cargo ships of  1 600 G . R .  
'l'. or upwards employed on i n terna t iona l  voy­
ages . Ca rgo ships of less t h a n  2000 G .  R . 'l'. a r,.; 

xempted u n t i l  the .! st January, 1 1 1 3 . The sam, · 
exempt ions  as i n  ( ;ermany a re a l lowed for sh ips 
\\' h ich do not go fa r from the coa s t .  
"\V 11t.(')1 es ,  

Passeng r s h i !>S of  300n  C .R .T or  u p w:u-ds 
trading west of the l i ne Utsire-'.l'exel  con t i n u ­
ou s watch u n less o t h  rwise dec i ded I y t he 1\1 i n ­
i t ry of Shippi ng. 

Pass ng r ·h i .  s of less t h ·lll :iooo G R T  s 
hours per clay un less c,thendse d cided by th ,• 
� I i n istry of 8 h i !)} J i n g. 

Ca rgo sh ips of 5-500 C . R . T  or upwards con t i n ­
u ous watC'h u n l ess otherwise decided hy the  
M i n ist 1 ·)' of 8h ip,) i nit. 

Cargo sh ips  of 1 600-3000 G.R.'1' .  mus t  main­
ta in  such pHi ods o f  watch a s  dec id�d by th <> 
Master of t h e  sh i p. 

The a b0Y 1)er iodH  of "·atch rn a v  bf' m '� i n ­
t a i ned b.v m e a n s  of  a n  a u to1nat i c  a lar 1n dev i c.· . 
Con t ra r)· to the  onvent i0n  it is not ru l et l  by 
th Dan ish M i n i stry of Shipping that  the  au l  ,­
ma t i c  a larm devices shal l be in opera t i on at a i l  
t i m  s wh en no hun ,an  watch  i s  be · ng- ken t .  
"F i  1 1 1 11 1 1 1 1 . • -

1., he F ' n n ish regu l a t i r•nR  fr , J low t hP Con v t> n t i o n  
t h rou ghou t .  a nd fo r a l l  s h i ps of J ess t h a n  3ono 
C . R .T .  i t  is ru l d th at  " h u ma 'l watch of 4 

( Cont i nued on Page R3 ) 



Al l  com mun ications for The Amer ican Rad io  
Telegraph i s t · Assoc ia t ion shou ld  be addressed 
to H oyt S. Haddock, Pres ident of  the A ssocia­
t ion.  20 I r v i n g  Place, New York Cit�� -

Author ized de legates : 
Los A ngel es, i\L L. Schaefer, 5 1 4  West 5 5 th  

S t reet . 
Ashtabula  Ha rbor, Ohio ,  Ar thur  Fre itag, Box  

1 05 6  
Coral Gables, Flor ida .  D. ·w. ' cott ,  222  Sidonia  

AYenue.  
Bea u m ont ,  T xas, Clyde B.  T,·evey, Radio Sta­

t ion, 11agno l ia  Petro leu m  Co. 
Boston, Charles \\". M arsh ,  28 Wes t l and  AYe­

nue . 
Boston . R i chard J. Go lden, 3(; Conwel l  AYenue. 

"\Vest  Somen· i l le ,  Mass.  
s�att le ,  "\Vash . . W. C .  Connel l ,  Pier 1 .  
_ or[ol k ,  Ya. ,  J ess Cope land .  322  Bute S treet .  
Ch i ag-o, I l l . ,  Sumner S. Loomis ,  1 1 26 A ins l e,• 

S t reet. 

ORGANIZATION vs . CAPABILITY 

Th re seems to be a tendency t oday to  op­
pose organization IJecause i t  aids groups ra ther 
than the capab le  ind iY idual .  Th is  v i e \\" seems 
to  b rather one sided. I f  you 're honest enough 
c ·r cle, er enough to o\\" n a mansion but ha ,·,, 
1 ever managed to, a re you u n w i ll i ng to a id 
your brother, who is not so c lever ,  to get that 
l i t t le Shanty in the South "? 

Organizat ion ,,#i 1 1  never prevent  good n,en 
from ad vancing. Valu wi l l  a lways b recog ­
n ized in genera l ,  anu becau e you were Joyal  LO 
a g roup of your  feil low n1en certa i n l y  w i l l  no t  
keep you  down i r you  are on  the  road  to success .  

Quite t he opposite can be the reasonable cx­
pe�ted result .  G a i n i ng prest ige and  respect for 
your pro fe � ion g·i ves th e ind iv idua l  a better 
chance of recogn i t ion.  A d i splay o r  sp ir i l  in a 
fight for the  rights of operators \\" i l l  on ly  br ing 
lhe a t tent ion o f  the h igherups to  the wor th  o f  
a l l  operators and w i l l  undeniably help then) to  
see thf  cons � ien l i ous,  capal J le  man more qu1cl:­
Jy than  w i l l  the s i lent ,  but brood i ng, at t i t u de ,  
. : r  work my head off but  get no more than the  
O ")erator who  DOES �OTH IXC l . •  , 
· u  you are w i l l i ng  to he lp  yoursel f, you w i l l  

n,ost cer t a i n l y  be w i J l i ng· a n d  a nxious to  ad­
vance the pro f  ssion that supports you . On the 
oth�r hand if you do not i ntend to  cooperat, ·  
,v i lh thr- n1c 1 1  o r your profession you w i l l  stay 
i n the same ru t that you are now fol low i ng and  
t'Ont i nu e  to wonder w hy y u are not  advanced 
above s r  n,conE> whon1 you th ink i ncapable ut'  
h is  po_ i t i on .  

F'orgct that  you  a re one.  Th in !< of  your prn­
fps.- i ()n o f  the  thousands doi ng the snme worl 
:1.s you"r-self .  Str i ve to better t h e i r  con d i t ion as  
a ,vhole, a n d  you wi l l  certa in ly  imp_roYt? your  
"""" co  d i t ion .  Lose that se lfish  a t l l tude t h a t  
y o u  have b e e n  pu rsu ing  i n  t h e  past and st ,- 1 1  � 
for th success of you r profess ion ,  and thP ha ,, ­
p l ne�s o f  y< u r  advnncem en ls. a.nd success. 

The SS V\Tash i ngton .  An,erica· s newest l iner ,  
sa i l t d from K w York last month .  The VVash­
i ngt on . s i s t er  ship of  t he :\ I anhaltan,  carries � 
radio  insta l la t ion  made by the i\ l ackay Rad io  
'.rel  graph Co. ,  a nd \\· hen you  h a r  W LEE, you  
,v i l !  be l i stening to the l a test t h i ng i n  Marine 
Rad i n Equipment . The operatMs of \\" LEE a:·e 
1 s t  V\7. D .  Thomas ,  2nd . J ohn Wa lt er, 3rd l\I or-
r i s  "\Yelte. 

H e rman G. M ichaelson i n terru pted a long 
stay on the beach for a trip w ith  the Lucken­
bach l i ne .  

J ose ph Pea r lman has also dec· ided thal  the 
Lucken bach J i n • beats being on t he beach and 
has  eml Jark d on  the A ndrea F. 

John  F. Kennedy has  given up h i s  head­
quar t trs at the Lynmore for a trip on the S::i 
E. l\L Clark of the Standard Sh i 1  ping Co. "\\'e 
h ope that  t h  tr ip  w i l l  be c ·xtended i n to severa l 
t r i ps . 

T. C. A u l t  l e ft the Lynmore for a week end
t 1 · i p  home.  The trip has e,· iden l ly  been extended, 
s i nce ,..r_ C. hasn·t shown up for a ,,.•eek or so . . . 

M i k e  De :\ Iar i t i no left t he H enry l L  i\ I al ­
Jory fo r an a s ig·nment on the  American Card i ­
na l ,  ,v h ich he later turned clown,  and  i s  now 
sojou rn i ng· on the b ach. 

Ritunan has been assigned to the A merican 
Card i na l .  [ormerJ�- the  Dicto, u nder the Norwe­
g ian f lag. \\"e w ish you l uck ,v i th  Lhe new con­
y';__:"1t to the  A n1er i can  flag, wr art in .  

r·-·--·Gurt-·Roie·;··-·-··-·1 
•!• 1 ...,..1-c,_,, -1 ,�•-<1_,,_c,_c, _1,_,,_,_, _,•:• 

Harry  B,• 1 1  after s lay ing  on th Xew Yorl< 
b ach for about a yea r has ret u rned to Port 
A rthur ,  wher he hopes to obta i n  an axsign-
mt nt b [or long. � 

. J ohn P. H cn1 ley n1 ade h is  111 ::.1. i ch • n  voyage O!l 
lhe ·s M a i n e  and left  the sh i p  n her arr iva l  
i n  "" \\" York to  ret urn t o  Pol" t h  \Vorth and the 
B roa tlt 'a s L  gan,e . J oh n  says the sea is fine, but � �ro u can ' t  have  your best g ir l  w i t h  you ,  a n d  I ' n1 
ust. d lo see i ng tn ine  every day,  

T h  Port  A 1  lhur  h�ach seems to  be exceJl­
t i - na l ly  slow a l  p resent  as  Hobert H arper is 
st i l l  among the unas  · i g·ned t ht'- re . 

IT A. Stan ford t ook a tr ip off the G u l fm a id 
to rega i n  h i s  hea l th  a n d  is now hac:k on L lle 
M a id r id ing the  waves. 

"CQ" 'J' l 1 e  Com mHcln l
lht 1 l lo i\l u.gu z i n o
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(Note : All communic:;it ions to the V. W. 0. A. should  be addressed to "\\" ILLIAllI  J .  McGONIGL.lll,O tfkc of  the Secretary, 1 1 2  W i l loughby A n, . , Brook l yn ,  X Y.  
1 J i 1 1 1 1 c r  S m o k e r  

'l"'ht! st!n1 i -annua l  d i n ner sn1oker of t h e  V e t  • ran 
Wireless Operators A ssociat,ion was held at Pau l " s  
restau 1 ant ,  9 0  Lafaye tte  Stree � ,  .:-.:ew York ' h Y, 
on thtl even ing of )l ay 1 1 t h  . .'leedl  ss to say 1 t  
was a gTea t succes • . 

Fred M u l l er, our pres iden t, acted a s  master o[  
(..'Cre1non i ts  and  maSlt:" l' f J l ly t oo-1.0 1 lo \'v 1 ng· each 
speaker with appropriate remarks or a n  add i­
t ional  ·tory. Did you sa.y Tal l Story C l u b. 
:\! any  t i t les wou l d  have chang·ed hands had the  
j u dges of  the Ta l l  Story Club been prese u l .  
'l'h�re s u r e  were son,e g·ood o ,d  .. S . . .  < har les \ \1

• 

H orn,  genera l  eng i neer of �ationa l  Broadcast­
ing Company del i vered a short talk. G i a.cl to  
s e you w i th us, C . W. H . . . J .  V. L .  Hogan wel l  
known consu l t i ng  t.'ngi neer and  t e l ev i  · ion t=xpe r : ­
m nter presented a f e w  ren,arks concerni n g· t h �  
1 eturn o f  radio prosperity. J ack Mul ler ,  yes ! he 
is  a brother of  Fred ,  a nd i • a X .  Y .  po11ce m d n  
too, su,-, h a d  some guod stor ies . . . A s  cl d 
Seargen t  Pearce, wh ich tends to show that  
pol icemen d o  not l ead  a drab ex i stence . . .  Ben 
T i l l  w or R. C.A.  had a, few navy stories w hich 
sure hit  the spot. They were certa i nly good enter­
t a i n inent . . .  Henry '"1". ·H ayden o f  Ward 1 ... on a. n.l 
told some anecdotes \\"h ich were receiv d \\" i th  
l i ttle resistance on the pa rt of  the  l i steners . . .  
Charl ie  Guthr ie  ou r Yice pres den t  was  not  tu  
be u t done by other o ld t i mers.  c. r ; .  1; :, 11 a l w a ys 
be dep nded upon for �onw i nterest i ng ren, �u k 'i 
. . . Fred Kling nschm itt  failed to play the piano 
but made up for i t  w i th a group of  stor ies . . .  
C. S . Anderson. the V. W. 0. A. philosopher, 
J i ved up to exp  ctations with his a necdotes . .  
B i l l  Fitzpat rick was rather ret i cent at first bu t  
up0 n su ltic ient  u r�ing responded wi th  ;.� few 
good ones . . . G .  B .  Rabbi tts who is chief: on 
lhe Santa Barbara seemed to enjoy the pRrty.
0. "\V . Penney of  the WM A operat ing staff 
fu rn i shed · ·ome real entertainment .  

Al l  i n  al l the party was a huge success. We 
hop to see the san1e faces at  our next affa ir ,  1 1 1  
addit ion to many of their fr iends. 

Pa u l  i s to  t i e com mended for t he e� ·ep l l en t  
n,eal h e  s rved our guests. It sure was en­
jo�- d by a l l .  

)l u rray told a few t o  those arnund h i · la l J l e  
a n d  fro111 reports they shou ld ha,·e heen to ld  t o  th�  
t.ln t  i re ass  n1 b l age . . . Ste,·e l{ovacs, A HTA 
v i  · c  presi de nt,  seemed to  enjoy the proceed­
ings ,  W t.� were su re glad tn  se1;- you S t -., \·p 
Con, aga i n son,et i m e  soon . . .  V. l-I . C. Eberl i n ,  

• r tre , su rt?r. h a :1 a ( ,w or h :d n a l  Yon l, 1• r , :-it1 1 -
r i es  and does lie know how to te l l  'en, ! ! G .  
H. Rabh i l ts w l· o u n  o : l u na t e l y  h H S  m : ss< cl cvPI r 
other  or • ur aff�1 i rs .  l ·ert a i n l _v enjoved the  pro­
ceecl i ngs. H 's  C'hief on th anta Barbara,  you
know . . .  B i l l  S imon�. som<'how or oth r escape<l 
hP i n '"!· ca l l ed u ·10 1 hu l  from R. 1 1  a. 11p  a ra nces h \  
i n fl i  • ed. t o  th e i r  amusement ,  some 1u ips u pon 
h is  �nhorts  a t  l h l' I R h l e  . .  !-' r ank  O··l11 . now w i t h
A malga m a t ed Broadca$t ing ·ystem,  h a d  a few 
t in 1f' lY  ren1a 1·1, s .  VVf' w i �,, h i 111 J u r•k i n  t he new 
"cha i '1 " . . . .  Our fri end '.\-I i lch I I .  .J r . .  gave a q u a l ­
i ty story. H e w i l l  sel l y o u  an Underwo d . . .  
Fri nd Diet z of  Nat ional  BroA-dca ·t i n g  was 
sure njoying the sall ies  of  'hln pa rtn r Brot her 
C l uck. A n d  co- - J d  f : J ucl{ rem -r1'! 11e,· them. vv·,­
wer too far d lsta 11 i D  )Je?Ir t'.l,f'!'ll hut thP Y 
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must ha ,·e  been g ood judg·i ng by the  amount  u t  
laughter a t  h i s  e n d  or t h e  table . . .  S t e v e  Wal l i �
hau the f l oor  f r a l'ew m i n u tes a 1 d cl i d  n olJ ly . . . 
R. Pheysey told 'em too . . . .  J .  W. S\\"anson, at  
first ret i cent ,  later  ca m out with one of  the best 
o(  the e v e n i ng . . . 'l'an1 I  ou r i n u  of  t he Fr igidai "a·0 
Comrany des,i i t e  h i s  m u s ica l  name stated that  
hl· was net a n 1uskian .  H e  ub i igl d w i th  a qu ip  
or  t w  . . .  

Pau l Tre i tw e i n  came thru with a few concerH­
i ng you ng· married cou!) 1 e s - he should 1-: no\\" . lI

H. Parker added h i s  remarks to th oc ·as ion.

1··-··AiRWAY-·NoTEs·-·1 
•!•1�•1-,1-1,_,,_c,_1,_,_,1.._,,_,,_1,_,_,,_11♦:♦ 

F .  E. Gray is  radio engineer for Eastern An· 
Transport. A i rcra ft Radio  Corp. of  Boonton, N .  
J . ,  � < 1 u i pment i s  u sed.  A irnraft Rad io i t  w i l l  be 
remembered is  merchandi ser for Stromberg­
Carlson equ ipmt>nt o f  a \" iat ion design_ 

I-'. C .  Just ice is  i n  the Airway Range Station,  
a t  Des )ioi nes, Ia .  

A rt h u r  1 3 .  Xo lan ,  former ly  w ith Ameri t:a n  
.\ ir\\"ay i s  now on sh ipping sen·ice w i t h  the 
:\l. V Mage l lan ,  sai l i n g  on fi.-h ing  trips out  of 
San D i ego. 

Fre d rick R. N eeley, is Chief Aeronaulic In ­
forn,at i C;n D i v is ion of Depa rtrnent of Con1 n1erce 1 
Washington ,  D. C . 

Capt.  Fred. L. Smith ,  D i rector of Ohio  State 
Bureau of A eronaut ics, Columbus, Ohio ,  re­
cenl ly  sta ted that \\" h i l e  there were a i r  ady 
120 flying fields i n  th State of  Ohio, there i s• 
good reason for esta b l i sh i ng many more. 

The Sperry / _; yroscope Co , with headquarters 
at  the Sperry Bldg. ,  Brook l y n ,  N .  Y .. are do in;;: 
son, e xperi 111< nt ing of  a con1b ina t ion  radio 
i, nd sou nd device for bringi ng p lan s safe l y  t c ,  
g round  i n  the  densesl fog_ 

The appropr iat ion for a irma i l  .-en· ice asked 
by the post office was $1 9, 4 60,000 \\"h ich wa8, 
H5, l  30,000 more than the amount  appropriated 
for 1 928 . 

Recent Depa rlm nt o[ 'ommerc reporl.s, 
shc:w that tota l  express (•arr ie cl b.v p l a ne se rvice 
is up t h is rear abou t 35 '/, over last yea,· ·s fig­
u ;  es  for Ra ine month, p:1ssengei·s ca rried is• 
down about 32'7r , wh i l e  total passcngf:r n1 i les· 
flown  is do\\"n about 1 0'/o from last  year .  

Tlw G uadalupe l 'as  • . Texas ' tal ion of  the 
Department  f Commerce i s  6 , 4 ,  9 [ c t  above 
sea level .  and abou t 1 25 n1 i les  fro1n any towri .  
thP nearc · t  bP ing El Paso.  A. E. Beakes is 
radio opt::!rator i n  cha rge, whose h n,e port is  
PatcrRo n ,  N.  J .  H e  i s  assisted by R.  C. Cathe)< 
and  K. W. Feist ,  both nat ives of Texas. 
B ak s i s  a [c,rmer A nny m a n . nthey is a for­
mt.•r �avy 111 a n .  and Feist is a forn,er  Marir n.' , 
but th y a re a l l  m a rried a n d  set l i ed d0\\"n now­
a n d  have to he friends  as they are the  on ly  
onPs  near  t h 0 i r de crted spot  i n  t he wor ld .

There  a re 545  M u n i c - ipa l  n i ri orts. 626  Com­
men• i q J  a i rports  �48 Depa rtment or Commerce 
J nter 1110d i a t e fie lds .  52  Anny a i rd romes, and 1 5  
�ava l a i r  s tat ions  i n  the Un i ted States. I n  thd 
fi rst group th re ar nHt n y  where rad io n1en 
shou ld  be I ut u !1 fortu nat ly a re not. 
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ENGINEERING THE COMMER­

CIAL SHORT WAVE RE CEIVER 

( Cont i nued from Page 1 0 )  

adju · t i ng every co i l .  The distr ibuted capacities 
are se t at the correct values by small  padding­
cond, nsers wi th in  each coi l . A s  the coi ls  are 
wound on grooved R-39 forms, lhe i nductiv;i 
va lues of a product ion run are very close to  
the requ ired i nducta nce--wel l  w i th i n the tol­
erances al low£d in  a h igh grade broadcast re­
ce iver.  Nevertheless, they are che k d against  a 
standard ,  and adjusted to a s t i l l  finer  exact i ­
tude  by varying the  length of the short  lead 
between the grid end of the co i l  ancl the prong-. 

'l'he inductiv and capaci tat ive Yalues of the 
• ·seil lator and signal ci rcuits ne ·essar i ly  d iffer,
but the same degree of  precis ion is  requi red and
the same technique of adjustment ancl check is
employed. The resu l t  i a s ingle  contro l  receiver
in which an a d equ a t e  n u m ber of  c i rcu i t s  ara
tuned to the correct frequency at every clial
set t ing  without the u ·e or tri mm rs. The tun ing
curves, sho,vn in  Figur 1 ,  are accu ra t e, not ap­
prox imate ,  and stat ions ;nay be 1 gged and re­
t u n ed with a d l i cacy and pr c is ion not hereto­
fore ava i lable. The tuning curves exh ib i t
straight frequency l ines oyer  270 degrees of
rotation,  and the  ranges of  the f l  ve standard
s ts of coi ls are ind icated in  Figure l .

'l' l te Keces • i t y  fo 1· P rcsclcc t ion  

I t  may be argued that  the design could be 
con s iderabl y s impl i fied  by the e l iminat ion of  
the preselector  r -f  ampl i fy ing stage. H owever,  
the u se of this st age i .· essen t i a l  lo  the order 
of  select i Y i ty  and sensit ivity demanded i n  a 
commerc ia l  type recei ver. To depend alone up­
on the h i gh interm d iate frequency ancl the 
self: c t i vity of  the fi rst detector or mix ing cir­
cu i t for image su ppression is tan tamount to an 
admiss ion o f  the d i fficu l t i es invol ved i n  the de-

ign of  a n  ffic ient h igh frequency presel ector, 
ancl a con fess ion of engineering i nadequacy. 

Th<' i nterme d iate freq u ncy refers to th fre­
qu,;ncy set up by the  m i x i ng of  Lh  i ncom i n g  
s i g n a l  w i th t he local  osc i l l ator frequency,  a n d  
is  e q u a l  t o  t h e  d i fference b tween these two  f r
quen� i < S. Any s i g n a l  t h e  frequen •y o( w h i c h  is  
the osc i l l a tor frequ ncy plus or m i nu s  the i n ter­
m 'd iate frequ ency will set up an i . f. wh ich w i l l  
b e  pass d through t h e  ampl i fying ci rcu its. As­
su m i n g  that the desi r�d signal frequency is Urn 
osdl la tor  frequency plus the i-f va l ue, a second 
signal frequen y equal to the oscil lator fre­
qu ncy m i nus the i . f. w i l l  s t up in ter(  renee. 
For i nsta nce , on a broadcast rece iv r, th i nter­
med i a t e  frequency i s convent iona l ly  chosen as 
175 k , and th osci l lator functions at this fre-

quency plus ( or minus )  the s ignal  frequ ency. I f  
a s ignal  of 1 0 0 0  kc is  t u ned in, the  osc i l l a tor fre­
quency may be 1 1 75 kc. But a s tat ion havi ng· 
a frequency of .1 350 kc,  if it gets through to the 
fi rst d�tector, w i l l  a l so produce the correct in ­
termed'.ate fr qu ncy, and be  eY ident as QRllI­
or an • ' i n1age frequency." The interfer i ng sta­
t i r •n \\" i l l  of  course be detu ned 350 kc,  but  i f  it 
i s  powerful ,  and no p1·eselect ion  i s  -employed , It 
w i l l cause a very annoying whist le  and cross 
t a lk .  S imi larly, any two stat i ons, separated i.,y 
1 7 5  kc, w i l l  cause i n terfer nee if the i r  s i gna ls  
get  through to the m i x i ng tube .  Th is  phenome­
non i s  known as a. " 1  seudo- in1age, " and \V i l l oc­
cur ven when the oscil lator i .· not functionin:;;-. 

ft  i s  obvious that  t hese effect s ca n be de­
crea ·ed by ra i s ing the i ntermediate frequency­
as is  done in  a short wa,· super-Sa�- to 500 kc. 
An im age fr quency · ignal  w i l l  now be 1 000  kc 
off rnsonance, and should be onsiderably re­
jected. However, it may st i l l  be pres nt to a de­
gree i n tolerable in  a large rece i ver d s igned for 
comm rcia l  pu rposes, and pre-selection should be 

mployE d i n its l i m i nat ion .  A l so. t he prese lec­
tor ci rcu i t  performs other h ighly  usefu l fu nc­
t ion  . .  
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}' i g u ro 3-Show i n g  t lt e  sy n1 11 1 c t 1· lca l t u n i n g 
c u r v e  ol.lta f n cif w h t'll t h e  h<'a t - f rNp1 � 1 1 cy  oscl l ­
l u tor i s  t u n e<l t o  t h e  i . f .

The pre · e lector us. cl i n  the N at!e>nal  AGS re­
ceiver tak s the form of a s i ngle stage of tuned 
rad i o  frequency ampl i ficat ion ,  ompris ing L,  
( l� ig u rc 2 )  and i ts a�soc ia.ted c i rcu i t .  This  ar­
ra ngement contributes considerably to the over­
all ga i n  of the recei ver, at th same lime pro­
vid ing the desired amoun t of presel ction . 

The signal to noise ratio--the true c!' it  rion of 
s ns i t iv i ty-is increa.  d by the ACS preselec­
tor c ircu i t , wh ich  m i l itates against  low fre­
quency back-ground no i ses which m ight other­
wise reach the int rm diate ampl ifier and be 
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cons iderably intensified . T h e  osei l lator output 
i s  also isolated from the antenna ci rcu it ,  pre­
clu d i ng the poss ib i l i ty  of radiat ing through  the 
antenna sy tern. 

"'e retu rn to the c i rcu i t  d iagram for addi­
t iona l insight on  the engi neering of a short­
wave super. Stabi l i ty of operat ion is of para­
mount importa nce, and this qual ity is contrib­
ut d to a great xtent by electron coup l ing the 
osci l l a'.or  to the sig·nal  frequency circuit .  

E lec t ron ic  coup l i ng  

Electronic coupling is so  cal led because the 
inn r action of the osci l lator and load c i rcuits 
is dirL ctly dependent on the electron flow in the 
osc i l l ator tube, rather than upon i ndud ive or 
capa itat i ve  effects. In Figu re 2 ,  both the soreen 
grid and the plate of the osci l lator tube func­
tion as annodes, w ith the s.creen grid, control 
grid and cathode th  elements of a s i mple triode 
osc i l lator. Oscil lations cause a periodic or pul­
sat ing f low of plate curr nt which is  used ro 
set  up an osci l lating current in the load · ircui t  
(plate c ircu i t  of  the pre- ampl ifier, in  t h i s  i n ­
. tance ) a l together ind  pendent of t h e  pr imary 
osci l latory circuit. Thus there is no indudive or 
capacita tive interacti on (which might vary with 
signa l  and tuning condit ions) between the oscil ­
lator frequency determining circuit and the rest 
of the receiver. The frequency of the osci l l a tor 
is  a l so independent of  any reasona b le  fluctuation 
in plate or heater voltages, caused by line varia­
tion , due to the fact that such changes set uµ 
cou n te ract ing fft,cts b tween the two anodes 
i n  th osci l lat ing· tube. 

'l'i1e general effect is comparable to  the in­
creased freq uency stabi l i ty  secu red by u s ing- a 
buffe r stage in a master-osc i l lator c i rcu i t. An 
iclea of  the stabi l i ty atta ined in a n  lec t ron ic 
coupled o ·ci l lator may Le gathered when i t  :s  
ment ioned that  such osc i l lators operat ing rn  
transmit t i ng c ircuits at 24  me,  or 12 .5  meters, 
hav" b n declared the equal of  crystal con­
trai l  d syst�ms. 

lm p1·0 1· c c t  )I a n u a l  amt A u toma t ic V o l u m e Con ­
trol  

The signal ,  fo l lowing the mixing stage, i $  
passed lo a h igh ly  eff icient intermed iate frc­
<1ucncy ampl ifier  mploy i ng Litz w i re on Jow­
l ss forms and tuned ,  in  all primary ancl sec:011 -
clary drcui ts, to 500  kc. The biases on both U te 
r- f and i-f tubes ar adjusted by the volume
con trol  c i rcuit ,  eliminating th poss ib i l i ty vi
ovcrh ad anywher • in  the circui t. 

Ea$e of operat ion  and relat ive  freedom 
from ,·ol ume control adjustments is of impor­
tance i n  a co1urnerc: ia l  type rec i v  �r ,  part icular­
ly wh n employed for rebroadcast purposes, and 
is e lclom achieved in convent iona l  automa Ue 
ancl man ual  contro l c i rcu i ts. \\'11 i l c  [ t  practical 
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degree of A VC may be obtai ned over  a given 
range of signal  input variat ions ,  i ts  ful l pos­
s ib i l i t ies cannot be rea l i zed un less i t  is poss ible 
t o  vary the range of  adeq ual  operat ion. Re­
c iver having an AVC tube biased with  a con­
stant potential are definitely l im ited i n  respect 
to ra ng over which sat isfactory automatic con­
trol may be expected. 

In the A.GS, prov is ion is made for varying the 
b i a s  of  the AVC tube, thus extending its action,  
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J,' i g u rc 4-I n d ic ,� t in g  t h e  a iltl ft fon a l  sc lect i v i l y  
n c l1 fe v c(I by cl etu n l n g  the  beat fre q u e n c y  osc i l ­
l a t or. 

from a ge nu ine  boost i ng effect on very weak 
signals,  to a l e \"el ing function on powerful sta­
t ions. The automatic  volume control tube, a type 
36. reeeh-es its r- f input in  paral l el w i th tile
gr icl c i rcu i t  of  the second detector through a 
.00005 blocking cond nser. The A VC grid is oper­
ated at ground or chassis potent ia l ,  the cathode 
at a varying p lus  pot ntial ,  depend i ng u pon th .1 
sett i ng· of th!' m a nual  control k nob. the screen
gr i cl at  Hi vol t s  and the plate at  30 Yo lts.

The same variabl  500 ohm res istor is usecT 
as a straight manua l  vol ume c ntrol ancl for 
obtaining t he opt imum operat ing  cha racte,·­
ist ics of the a u tomat ic action--depencl i n g  on th� 
se t t 1 11g of the M VC-A VC swi tch. Whe.n operated 
as a manual  con t ro l ,  the r-f input  is ,  o[ cou r5e 
e l im inat  d ,  and the A\' tube fu nct ions a a. 
va ri a b le, e leclronic  res istor govern ing the bias 
to  the  ampl i fying tu bes-a relay a t ion deter­
m i n  cl by the sett i ng  or the manual  con trol .  Th;s  
act i o n  i s  unusual ly smooth and no!se les  , due 
to th  fact that  a l l  m icrophon ic  con tacts ,  which 
resu l t s  in noise and uneven adjustment have 
b en e l im i nated from the actual \"O l u m  �ont rol 
c i rcu i t. The man u a l  control w i l l  be u sed pri n­
c ipa l ly  on c-w rec pt ion ,  wh re the r-f  output 
of the beat frequ ncy osci l lator necessari ly 
l i m i ts the act ion of the A VC.
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:F igu re ;\-'l' h c  A. G S  In a rac k - n. 1 1 d - 1nu1 e l
mou n t ing, T lt e  asse m l i l y  f r o m  .t o11 t o  bott om i n ­
c l u d e  a 11e r m a11e 1 1 t  m a  ne t  d y n a m i c s1ie aker, 
col l  ruck for s)ln rc co i l s ,  t h e  A G S, a X a t lo n u l
r, () Com m u n i c a t ions  t·ni e stu n tl l J i  rece iver  a n ti 
t h o  (1 u a i  tJU w c r  l l l ) J I I Y  for ho t h re c· e ivers .  

When i n  the A YC posit ion,  th manual  con­
trol s t i l l  l im i ts  the s igna l  in tens i ty  in  add i t ion 
to  insuri nr,: the  automat ic  contro l  :'lction best 
su i ted to the a.verage fi l d  stren5th of  the s igna l  
be ing reoeh·r-d.. ' ?•-i 

Tnstant  sel c l ion of manu a l  or a u t omat ic  con ­
t r o l  is  effe ·ted by a convenient swi tch on the 
front  panel.  A s imi l:'lr  swi tch con t ro ls  th ou t ­
put o f  the second det ector, sw i tch i ng a t  wi l l  
from earphones to the input  of  the  pentodc 
power ampl i fier for loud speak er  operat ion .  'l'hP 
power ampl i fying tube i s of  the new type g.,ry_ 
a t h r  e pu rpose, three g r i d  t ube-operated as 
a class A pentode ,  w i th  a h igh p0wrr sensi t i v ity 
c!rnracteristic.  

n ca t - l' re11 11 c 1 1 C'Y  :- c l c tt l v ! J y  
Beat-frequency rec p l i o n  o f  code signals i s  

effect d b y  m a n s  of  a sec')nd osci l lator, el ec­
t ron oupl d t o  th second detector input ·cir­
cu i t .  The frequency of  th i s  ost.:i l l ator is  facto l'y 
set at  the i . f . ,  or 500  kc,  but may be read i ly  
var i  d by t h  ace  ss ib l e  adjustment screws 
which determ in th capaci t ies  across pr i m a ry 

and seconda ry of the beat-fr quency coi ls. \VI,u 1  
t h e  frequency i s  o ff - e t ,  an assyn1etriea l  action 
resu l ts, wh ich provides ad d i t i on r i l  d i scri mi nat ion .  

Let us assume that a cw s ignal  of  l 0 , 0 00 J.:c 
is being rece i ved. I f  the · i gnal freq uency i 
tuned lo perfe ct resonanc  , the heterodyne  osc1l ­
lator " i l l  funct ion ( arbitrar i l y  choosing lha
higher fr q uency ) at  10 ,500  kc. The i n termediate­
frequency ci rcu i t  resona nc w i l l  a lso be perfect,
but no signal w i l l  be  h�ard due to the fact that
the i f. w i l l  zero beat w i t h  the beat-frequency
o:-.C' i l lator. }:l" ow eYer, as th t' s tat ion t u n i ng con­
t rol-which .  in  th AGS, tunes th s ignal  fre­
quency and h t rod)'ne (Sci l l a t o r  c i rcu i t s  s i m u l ­
taneou.·Iy-i s ndjusted s l ightly t o  i t lwr g i d e  of
l)L l'fect signa l freq uency res nance, beat notes
of  ident ica l  i n tens i ty  w i l l  he heard. rrh is  i • th ... 
usua l  proc, ss of tu n i ng, and  the l osses th rough
det un i n g-usual ly a malter  of  a ha l f  k i locyc l 
-are negl igible.  The cur\'t' , characteri ·Uc or
this condi t ion ,  is  shown i n  Figure 3 .  and  the
symmetry holds approximate ly for an i nterfer ­

ing stat ion caus ing  a beat note from th other
side o f  z ro beat axis. For e xampl , lel us  set
up th  following cond i t ion · .  The frcq�ency �f

the d s i red s igna l  is 10,000 kc, the o ·c 1 l lalor is 

tuned to 1 0 , 50 2  kc, ancl the  heal t: requency oscil ­

l ator is adjusted to the i - f resonance at 500 kc.
The resu l t  is a 2000 cycle beat frequency_ slight ­
ly  att e n uated due to t h e  fa ·t that the sig·na\
frequ ency ci rcu its w i ll be approx i mat ely 2 kc

ore resonance and the i-f c ircu i ts  exact ly  2 kc 
off resonance . A n interfer i ng signal of  10,0 0 4  

kc w i l l  produc a s imi lar  2000 cycle b at note.
As the tuned c i rcuit  resonanc has 1 e n raised
appro x i m ately 2 kc in  the process o f  t un i n g  the
osc i l lator to J 0 ,502 kc, the  i n te rfer i ng s ignal  w i ll 
be approximate ly  2 kc off the h igh, l'requency
resona nce point and exact ly 2 kc rt: thE: i . f . Con­
ditions being ident ica l w i t h  thos govern ing  th . 
des ired  s ignal ,  t!1e  i n terfer ing �lgnal w i l l ha yo
equal  inlen s i tf i 1'  th@ fl� \g  §�.!'.@!}IHh i� th� �a;.,.,�'.

Ent ire ly  d i ffer n t  cond i t i ons obta in ,  ho1veY 1· ,  
i f  the beat frequency osci l lator  is  detun d 
s l ig·hl l y  from the U.-say 2 kc by ra i s i ng· l he  
frequ ncy to 502 kc.  One mar let us  lune  in  
th 1 0,000  kc  s ignal to p rfect re na nce. The 
, ,sc i l l a to,· w i l l  t hen be het rodyne at 1 0,500 kc. 
r- f and i - f  resona nce w i l l  b exa 'l, and a 2000
eye! beat note w i l l  be audib le-al l  condit ions 
conduci ve to the h ighest poss i ble efficiency.  The
same beat not w i l l  b heard i f  th osc i l l a tor 
is  tun d to 1 0 .504 kc. but now the s ignal  fr�­
qu ncy circu i t  w i l l  be detuned approximately 
4- kc and the i - f  c ircu i ts  w i l l  b exact ly 4 kc ore
res0nance-the resu lt  being the weRkened signal
shown graphical ly i n  Fi gure 4 .  

This a�symmetr ie a l  chara ·teristic a pplies to  
an  interfer ing signal .  A ssume that the re  e iver 
i s  tuned perfect ly  to the 1-0 , 000 kc signal .  A n  in-
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ter[eri ng sigmtl or 9 ,99•6 kc w i l l  produce a s im­i lar 20-00 cycle beat note, but  w i l l  be  consider­ably attenuated due to the fact that both ther-f and i-f c i rcu its w i l l  be exactly 4 kc oft' re­sonance. 

Beat-frequency rece1> t ion  is i m mediately a va i l ­
able b y  a convenient  front  panel sw i t ch. 

Se lect i v ity may be sti l l  fu rt her en hanced bv means of a quartz  crysta l fi l ter  in the i -C  cl ,:. 
cuit .  This wi l l  a d m i t  on ly  a n  extremely na rrowba n� of . frequenc ies-:1 bou t 100 cycles wide. re­su l t ing m a true s i ngle ignal res1>onse. The nar'.·owness of tht> band i n  no way affects t ilt'audible frequ ency, as the carr ier is  m i xed w i t ht h e  beat freq uency osc i l la tor  a fter  t h e  c-a rr ier haspa sed the  crysta l  c i rcu i t .  

A ssem bly a n d  Test 

The hand made character o r  the ACS rece iv­
er is evident in t he  t>a instak ing can: wi th  which 
each step i n a ssem bly is  effected . l\fochanlca l 
and electrical tests accom vany the var ious stages 
of construct ion to i nsu re r ig id i ty, perma nence 
of w i ri ng and adequa te hand i ng of shielded 
jo in ts .  Th is  l a t te r  preca ut ion  resul t s  in the 
e l imina t ion o f  "cree1>ing" r-f res istance, and 
contribu tes its m i te i n  ra i s i ng the s ignal - to­
noise rat io. 

'l.'he sequence of prec is ion tests and measu re­
men ts, which cont r ibute so defini tely to  the re­
l ia ble ganging of the  tu ned ci rcu i ts ,  i s  extend­
eel to other portions of  the  recei\·er. The inter­
mediate frequency a mplifier is  peaked at  500 kc 
in the convent iona l  manner, by var iat ion or 
primary and secondary capacitors. Fol lowing 
a l ignment ,  the i n termed iate frequency ampl i ­
fi e r  is  checked for gai n .  an i n d i v idual  test cf  
defin i te  importa nce which shows up such su btle 
fau lts  as power-factor loss in the adjus t ing con­
densers, and ' 'maverick'' w i res i n  the Litz wind • 
ings. 

The second detector  is  su bjected to a serit!S 
of tests which determine its overload capacity,  
and react ion to  s ignals of d ifferent percentages 
of modulation. following wh ich the audio e ir­
cuits rece i ve rou t i n e  inspection. 

The audible beat- frequency osci l lator is ad­
justed and checked for frequency dri ft. The out­
put must be prec isely regulated so that an 01>· 
t imum amount of energy is a1>1> l ied to  the se,.;­
ond detector. 

S h ield ing 

Tri ple shielding is em1>loyed in the isol a t ion 
and cont\nement o f  radio-frequency currents. 
Tubes, coils, transformers and tu ned circuits 
are individually shielded i n  the fami l ia r  man­
ner. The 1>lug- in  inductors have individual  
shields, completed by the metrt l fac ing to which 
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the handles a re :1 t ttt cbed. S t>ecia l sh ie ld ing is 
employed at va rious poi n ts  where e x per ience 
bas d iscovered the e x istence of stray currents .  
I t  is  h igh ly essent ia l that no s t ra y  coupl ing 
exist  between the beat- frequency osci l lator and 
the i -f  c ircui ts, w h ich ,  t u ned to  practica l l�  t in 
same freq uency. would a m p l i f�- such 1>1ck-up 
wi th  resu l tant  overload in  the second detector. 

Shie ld i ng is com 1>leted by the overa l l  screen­
ing effect of  the metal cab i net .  

By11ass condenser.  res is tors. etc . .  wh ich, be ­
yond the  control or the manu factu rer, may 
detniora te in time and s E- rv ice. are mounted 
u nder the sub-base ror eaR)" i n srPct ion and r -
placemen t by the operator. 

JU eeh11-11 Ira!  :E'�n-t u res 

The mechan ical fea t u res contr ibut i ng to ease 
of  01ieration are ind icated in the front  v iew 
1>hotograJ)h. Figure ,;. The d ia l  i s  or  a h igh
rat io. t rue  vern ier  ty pe, 270 degrees of rota tion 
being divided i nto 150 sca le d iv is ions. The ver­
n ier desig n 1iermits accurate read i ng to wi th in  
1/ J O of  one  d iv ision or s l ight ly less than 11  m i n­
u tEs  of arc. Precis ion of this nature, combi ned 
with g·enu ine single contro l ,  makes accurate 
logging possible for the fi rst t i me. A chart i s  
provided on one side of t h e  t u n i ng d i a l  with 
room for 100 stat ion loggings, w h i le a chart of 
the same s ize, on the other s i cle .  frames the 
tun ing cu rves for ready reference. The four 
seconda ry controls, from left to r ight,  are the 
beat-freque ncy osc i l lator switch, w ith cw and 
"voice" posit ions, the l\IVC- AVC switch, volume 
contro l  and selector sw i tch for ' phone or s 1>eak­
er  operat ion .  

Three coi l s  are shown i n  pos i t ion .  They are 
re 1novable, with conven ient  ha ndles, from the 
front of the 1>anel ,  a nd s l ide i nstant ly  into their 
places without • 'fishing ' '  or  turn i ng. The coil� 
are complete ly  i nclosed in  bakel i te ca ses, de­
s igned to increase mecha nica l s t rength without  
affecting their  e l e  tr ica l  characterist ics. 

Jt is obvious from the forego! ng that the 
Nationa l  A G S  is tru l y  a la bora tory prod uct ,  
without the bal lyhoo genera l l l· a ssocia ted w i t h  
such a c l a i m .  I t  is not  su fficien t t h a t  a sm,l l l  per­
centage ot these rece i l•ers be ca 1iable of consis­
tent trans-oceanic reception. Rather i t  is es­
sentia l that the performa nce of  the finest model 
be duplica ted in evHy rece iver  over a Ion.: 
per iod of  usefu l ness. 

You may miss your next copy if  you do not 
subscrib" DOW' to CQ. 
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TRANSOCEANIC · RADIO 
-OOMMUNICATION

(Conti n u  d from Page 1 6 )  

E:- , ·en grt.. ater  rang s i n i n tensi ty  t:hangt.'s a l  a 
· d i u rnal ra te. 'l'he d i urna l  . va r ia t ions · are 0 1  H­
come by the  u ·e of more than cine frequenc�· 
c , .ann e l  to ca rry a 24 -hr. ci rcu i t . · For examp l •:.
t he ci rcu i t  rrom rs ew York to  Buenos A i res,
operate · on 20. 45- kc d u r i ng dayl ight hou rs a 1 1d
on , 0 9  kc at  n ight .  · ome  or  the  c i rcui ts  from
Ne w York to Eu 1· pe r q u i r  3 pr prer l )· chosu1
frequencies- .to  i nsure re l i a ble  �ervice. 

Short-pel' i"d fad i ng fs ' o vercome I J�· means o f
a u toma t ic volume onlrol  a nd b v  a "d i vers i ty • ·
· ystem of r�ce i \ " ing w1 lii'·ni\ terf'mis spaced usua : -

1.y wel l ov�r  1 0  w a y  lengths apa rt .  A wtoma t ic 
volume contro l  is a ro ,'111 or a u t om a t ic vol lag,-

• reg ulat ion wher i n  t he h! t ified s ignal  is caus�d
to react u pon th ovtralI ga in  o[  lhe rece i ver
in a manner tbat incr�a�es tbf' g;1in a s  the � ig­
nal s t reng th  d er ases. 

'.l'h i s  fo ni1 · of  ga i n regula t i o n .  Loge l her w i t h
t h t- u t i l i zat ion  o f  tile d i vers i ty  p 1 · l n c ; ip le .  makes
a commercia l degree o f  stab i l i t y  poss ib le  on a 
s hort wave c i rcu i t .  In t he d i vers i t y  system,  ad ­
\'!l. ntage ls  tak en f the fact tha t  fad i ng does
1 o t  occu r  simultaneous ly at  p i n t s  geograph i ­
ca l l y  spaced . . TJ1e  x lent t o  w h l  • h  fad i ng a t
R ] )aced poin.t s  d i l'f ,rs Is  i \ lustrated i n  F ig.  l .  

T o  prevent mutua l  i n terference bet w en the
various receivers . acJ1 un i t  is  carefu l l y  sh ieh.1-
ed 1;tnd \)attery power to ea h circu i t i s  fed
.through low-pas · fi l ters. All rec i \·e ,-s i11 a sta­
t i on- usual ly a re 9perated from a common l.iat ­
t r y  system cont i nuously charged th rough fi l t;;:r 
c i rcu i ts. 

Th amou n t  of  lmpro,·ement poss i l  It  w i t h  th&
space d i vers i t y  system is dep.,ndent  u pon the
range or fading. Thus.  if  there is no fad ing .  u1 1�
an tenna  wil l  do. as  w I I  a ·  3 com b in  d .  r r , how­
E- v e r, the signa l  pe 1• iod ica l ly  fades to  zero, nn
amounl  of g"ai n i n  a s i ngle  r ce iver can g i ve a 
sig·na l  free of drop-outs, wh i l e  the d i vers i t .,· 
.system m igl1t • gi v' cont i nuous out ]  ut .  I n  J>rac­
t ice the imp1·0,· ment  a ris ing from d i versity
comes som where between th s 2 extremes. 
As a gen rat rule a 3-antenna d iversity system 
w i l l  g iv  an im1)ro vt' n1ent of approxi n1a tc ly
t h reefold as  compa red w i t h  a s i ngle an t  nna
sr, · Lem . 

A nother qual i t y  t h a t  b come. aPJ a re.n t  i n  the
OJ)eralion o f  a d iv  rs i t �- system is  the  matter
o f  reserve apparatu • on a g iv�n channel .  Sotne
of the adjustments pf a short w a ve recei q,r 
a r  so crit ical that,  i n  making a re t u ne, , he 
s i g n a l  n1 ight be iost' 111omentar i ly  due to rro;­
o f  judg m ent .  With 3 r ceivers normal ly  carry­
i ng the c i rcu it', any 2 iv i l l  carry the s ig 1ut l fa i r l y
s a t i  ·factor i l �· • w h i l  . t h e  rece i v i ng engineer
make ' an adjustmen t oC the t h i rd .  This ena b les 
n1 < 1re Con t i n uou • ·op 1·a t ion o f  t he c i rcu i t-i m ­
porta n t  where b igh t rn,ffic ca paci t�· i $  contem-
plated. • • 

D i rect i \' e  rece i v i ng a n t e n n a  commo
.
n ly· • a r� 

used to e xc lude as much as p ss il.i le  of t h . 
· , · ll llJit'Sir;e!l 1:aq \Mion � .  such, v,s. _a lp1o_spheri  � and

lo .a l l y  gen  rated d i s t u rba nces·. ''l'hese a"fft enna • 
a r  aper iodic ,  enab l i ng t·he  s i m altl\:neous ,·ece i pt 
of s i 1r n a  ls of d i fferent frequ enc i �s . but  t heir

d i · ·ec t i v i ty requ i res lhe 'u�e of  -seim rate ante n 1 1  i 
• S) s tem,;;. . to are for. the c i 1:cu its com i ng from
_d i fferent  d i rect ions. At  Ri verhead, N. Y.; for 
exarn . le; t here are 39 anten nas compi- is ing' t a
s�'s tems • o f  3 s paced antennas  each . 

O i rec·t i \· i t �· i n  the  ,·ert i c·a l p lane  was determ l nt'd
E-xperimen L \ l ly  b)· a n  a in, lane at 3 m i les d is­
tanee w here a ina rked d iser i rn i n a t ion aga i n c;t 
rnd:at ions_  or ig inat ing at grou nd level  may be 
nol�d.  'l'h is propert y  is of  dec ided imporla nc· 
l iecau se I cca l ly genera t ed d i st u rba nces . u s u a l l y
f���ata t e  f ronJ poi 1} t s  a t  suhsta n t i n l l :v gro u nd

'l'.o reduce t he a mou nt  of rad io freq uency vo l ­
l al,"l' i -lducecl d i rect ly  i nto  t lw t ransmission 1 1 1e� .
a spec i a l  des ign i s  us  d w herei n 4 w i res c·ons l i ­
t u t t- o n e  J i n  . t he  oppos i t e  corners bt" i ng  con nect ed
1 n pa : al le i .  The e lect r ica l cen ter  or t he 2 s ides  o f
t h i s  l i ne a re near ly co i nc ident . a nd consequen t l v
t h e  p i ek u p  i s  sma l l .  

Pa s� i ng i nto t ht' 1�ece i \·ers nnd  t h rough. t i l e
t u ncd r a d i o  fr que ncy a m p l i fi e rs. t h e  s i g n a l s  a ri> 
h t e rodyned t o  aud ib l  frequencies .  i\ lost  o f  t h t:!
s e h  ct l v i ty  o f  t h e  rece i vers is  obta i ned i n  th"
a ud i , l'rec1 u n - �, stages B .,· means  of  low pa�s
fi l t ers. i t  has been found pract ica l  Lo redUC{' t ht! 
bnnd  w id th  to 6 , 000 c.vcles and  w i t h  i ncreas i nl!"
sta h l l i t y  o f  transm i t t er frequenc- i �s. i t  shou ld
be P ' >Ss i b l e  even tua u�, t o  red uce th i s  b a n d  w i.tl 1 l1
s t i l l  further,  

A 1 1  s i gnals, bop, Iong- \\·a ve a 1 1 d  shch't-wa  ve ,
• 'Ass t h rough th t' tone l i ne con t ro l boa rd a t
n i \· • head. A l l  rders • from t h e  centra l off! ' e
ar  passed to t he supervisor fl t t h i s  cont rol
boa rd, \\· ho, t h rough the m e d i u m  o C  a pu l. i l i  
add  �es .; syF-ten1 .  i s(.• ueR orders t o  the  en�i neerR
at  th rece iv , rs i n bot h t h sh rt - w a ve and
l < •ng-wave  bu l ' d i ngs. 

By r -pera t i n g- a tt- l f'p 11one kp_v t h e  supervisor
ca n l i -sten to  any  s ignal  and  at  t h e sa 1ne t i n1e
obs'en· an i n d itat  r show i ng t h e  ,·o lu m o f  s ig­
na l  go i ng into  t he l i ne. Any s i e;na l  """ be mon­
aor, d . a lso qn an  i nk  1·ecc,rder for  checld ne:
te l e1p·aphic s ignals ,  or on a facs i m i le v isua l  re­
rorder in  t he c-as<' of  facs i m i l � s i ,mals .  The fa c·­
s lm l l P  r cord P1· i s  u s0d for chec· k i ng outgo inr:
s l " n a l s  from Ro<')<y Poi n t ,  as  we l l  a s  i nc-o m l ng 
fai-s l m i l P  s i!l"na l s  fr m London a n ! Ber l i n . Bc ' ­
c·a use ci f the very high speed a l  wh ich  facs i m i le 
s ignals  k y t he t ransmitter .  the  v i s u a l  record er
i s  espec ia l ly  necessar)' for chPck i n g  the ,idJuRt ­
ment of both t he rece i vers and th L ra nsmil ters  . 

The principle of d i vers i ty  rec p i ton a lso has
beP n a ppl ied t o  t elephony B ca us o f  the  h ie:her
modulat ion  freque ncit-s I n vol ved, the problem o f
br inv • n ,,- tne:ether t h  ou tpu ts  of  s vera l an ten­
ras I n  such  a m a n n  r as  to  be  i n d  penden t or
phase ls  more d l ftku l l  I n  the  case o f  te l phony
than i n  the case  of  tele,i-raplw Tn ot her words,
PX"er ience has hown that d i fferent frequencies
not on ly  fade d i fferen t l y , hut  t hat  t h e  olrnsP  , • ..,_
la ! ions be· \\·een lhP var ious freq u e ncies va r ies 
a:-: a. resu l t  of Chariges i '1 th t 1·ansn1 i�<. ion
medi , .m.  A s  might ·  be Px oected the random
rha nl!"es i n  pha ·e rPl n t i ons Ji,we .bPen fou n d  to
i r crease for i n ,·eas i n g  d i fferences i n freq uenc�- .
Cono;:eq 1 1 en t 1 �, . t h C'  t el ep h O"iP cnrr nts rece ived
frrn·n one ante, n n a  a re l i kP !v  n"t to  h a ,·e a n v
def1 n " t e  phase l"P ] a t ions  w i t h

. 
res] )e<'t I o  t ] , p  cu r­

rent �  recP:VPcl fron1 a f. i m i l ::l t· a nt PP H '\ sna erl 
""Orne- d i c- t n - c "" i=t ,,·a ,· . � n d  hPJ'l f'P l i t t le is t n 
he P-a : n-pr1 h�· ... d d i f' I?'  t,l, e n11 tnu t�  nf ? nr ninr 
�:r-

,��:r�
s��-���her aurj n g  t i n1es whP t:t the  fnd i n ,:

. Tn  g��era 1 .  1�0w�Yet:. the  a n t Pn n n  w i th t 1v� 
gr a�ec;,,t  srgnri.r  stren o-Ui. nt n n.,· 111 nmPnt n1a �· hP
r- x •·ecte-1 to ·fl.e1 b ·er thP hf'$f- 0 1 r n l i t v  ., .  t 11ci.  n 1 1 t -

• ou l of  t h e  reC"e : vPr. A s 1 1nn l e  ·arr., n g  n1 ci.nt °th a t• •  
( C  nt i;,ued on Pa

.
ge 3 � )

"CQ" 'l' h P  • •  r .o m n( H(• · u 1 
J ta ,l lo )I a •: a z i ne 
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CORRESPONDENCE SECTION 
j • I •  ,. � f � 

• c c'on ii �
0

ue� . ft?,t, 1'age: 2.0) ' . 
· · fo i,t • lt.n i \'ersa 1 a·p·pea l , ins ianf '  :a {)prec iation and  regret. wh�n t ime is· up. . • • • • • ' 

As for · genera l ,  occ�s ional  spe�ke rs-11 0 mat­
t.er how potent th-, i r me ·sages ma�- ,be, i f . the i r
,·v,_ce� • a , ·e t1a t  a n d  · tone less, a nd · , lhd r,· 0xn, l l ­
w ritt n se_nt i ments rec i ted w i thout - oenv ic;t lon . 
or . xpr �s1on, on ly  t h genu i ne ly - i nt rested, c,r
pat 1e 1 ! t  l i stener do s not t u ne them •Off pro n t u. 
A:ncl r r some l'eas n, th is does · ·eem to descr i be 
the av rage ru n or gent:ral  speaker-tho once i n 
a w tu.JE::- ,  one doe$, _on �1 i s  ow n · mer i t .  ma nagt?
to cla nn .  ho!d, and - 1 1 1 s 1 J 1 re Cu l l  a t tent ion to t h �
end . · • 

Co, ·ce rn i ng com i cs : ·. r d i sm iss them w i t h  one
·entell e. lf t h  y l))USt . use sta l  gags, they 

slwuld be made Lo a1 o log 1ze For them r ight  th.en 
and  the,- i tto for mak i ng a ny persona l l y-
1,rom 1  ted, depreca tory remarks concern ing an ­
other . performer--otherwise t hey serve the i r
purpos • I n prov id i ng l aughs i n  a l augh-n ed in,;
world.  

T ea nnot see how a nyone, i n  or out of rad io 
ci l·cle , ca n deny t he val uabl , J)sychologi al ap­
pea l < ·C apprec ia t i ve a 1,p lause . t ho not neces­
sari ly  prolonged. rt sen·es a l l  pu rpos s fa vor­
ab))·. 'l'o sen s i t iv t> l i : t eners .  i t  saves a mecli-
0cre pe r l'orma n ce from fa l l i ng fl at  w i l h  a s ick­
e n i ng, s l l  n t ,  thud ; to  p leas ing wor thy  offer­
i ngs. It lends and add · an a i r  of g lam ur and
d�serv l ne: uccess : to  t h  enterta i n  r h i m self, 
even fu l ly  a wa"re or the "prop: · it gi \'es a t

r�;-� 
<G CLASSIFIED ADVERT!�❖

CQ wi l l  accept classi fied advert is ing at the
special  rate of f l  ve cents per word. 

Rem lqanc;e In  fu l l · mu"t accompany cop�· .
c loRlng d a t e  fo r classified a'dve rt i seme1 1 t,i I R  the 
15th of the m'onth preced i,ng p�b l icat lon. date .  

FOR A L&-Rad io Model Vibroplex ,  heavy con -
tacts, $10. 5 0. Like new. Guaranteed. L. D. ,  care 
CQ, 1 1 2  W. 13th St. , N. Y. City . 

BA K I SUES II eded. Want t o  ompletE:  our
• fi l e cop ·es and r q u i re Vol . 1 , ::S.o's.  1 . J . 4 ,  and

15 , o C  : •  Q ' ' .  Wri te  u s  i f you  h a ,·e cop i c'S. N fa i r
dema nds for t hese wi l l  b e  refu d .  Box 1 0, 

• c/o CQ Magaz i ne .  1 1 2 West 1 3 th  S t . .  :'I w York
Ci t �· .  

COMMERCIAL 

OPERATORS ! 
Got your  copy of o u r  FREE 

132  page 1 3 t h  A n n i vcr�ary Ra· 
. rl i o  a t a l og and  saYe m o ney. 
Our  book i fu l l  o f  apparatus 
vou  're !coking for.  

1 , ast som a mea s u re of  en ·ou ragemen t .  I • ha ve 
m ysel f, noted many t i m es t h ru my rad1 ° " .' a 
sub_t le  .t9n . o_f e l a t i0 1\ .a n� g laPJl,ess . . CrQ)J:l, ,i;,any
art is ts  when· fhey <pul •aorol; 'n• -'k'Jod'i) l-et;e vf
•WP.rk. . anll, t b.e su b�equenL apl)lal\Se denotes i t­
't h�y ·therl cbnt1 nue' the i r pef>f.ifrm:i.n� w i t h  even
mure 1;e 1, and e n t h u s i asm. wh ich makes e\ 'ery­
one concerned ha J  py-ma i n l .v t he art ist  h i n 1 -
se l C, t h e  !) leased l istener: ·and of  cou rs . t h e  ever
i 1 1 1 1:ortan t  ·poio sor. Yes, w hert:ver i t  can bs:
u_sed j u· · rad ip ; µi_e \ 'alua.ble psrchology of U·ans­
m i tted  a 1,p!ause shuu ld C'er ta 1 1 1 1 _,. l ie tal,en· 'aei-
va ntage of  w i t h  110 fea r of  r i sk :  • 

I n  conc ·us ion .  rad i o  is a wo nde r.fu l  me�ns oC
h e l p, .d i vers i fi ed k no.w1 dge,  a nd n1enta l 3.nd
spir i tual  .c1t: ,·e lo 1 111 n t  a n d  en terta i n ment  to a l l .
l t  i s  a C: c,d-scnd to t h  poor. and  u n fort u nate­
a i,d . the many ,  many p ople . i n  ,_q tra igh lened ·c ir ­
c ·u mst anc s a t  pr  s nt ,  , ( myse l f  Inc luded ) ,  who
ca n not ,  Co,· som.e t i m e  yet .  afCo,rd the  . . rxpe n�,, 
and  ncw l y - r�gru·ded l u x. u r.v. . o r  ,qnuseme 1J t  ou: ­
s ide  the  home. r ou 1·se,, most , Cql ks buy  . rad i0s
pu rely for ntena i n m  nl .. pu rposes-a n d  i t  has
t a ken  SU l·h a hold on A merican l i fe . t h a t  no
home i s  omplete w i thou t on , o n l y . the great
min rity I ing i n d i f'f  r nt to i t s  unden iablt>.
pres • n t-day i nfluenc.-. Rad io h a s  made rap id
s t r i des  s i ne i t s  i n fant  debu t ,  but rema ins  a
most nt l uable asset .  s t i l l  to be grea Uy i 111-
p1·0\'ed upon as a 1 1 1  ans t owards  1>comot ing 
h igher educat ion.  cu l t u re. heal th ,  I i \" i ng  , Lan­
dards, and  true vaiues among l he masses, IF
xom e I leas i ng. and  or ig i nal met hod ca n be un­
C'a rthed (and even tu a l l y  . . i t  w i l l )  to  . p r  sent  
t h .-se imp rta n t  faC'ls i n  a stra ight forward. in­
t < • rr -Rt i ng, and popu l a rl y  itnpr�sg i ve, n1a nner. 
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HOW RADIO FUNCTIONS IN 

AmCRAFT " BLIND 'FLYING " 

(Cont in ued from Page 1 8 )  

t iun  is gi ven t h e  pi lot t,y means of  t he vert ica l 
1>0} !1ter of _a ' 'combined instrument . "  (See ttg. i ,

Il1e vertical  pomter o f  t h is i ns t rumtnt w h ich
is  descri bed later, is Jl i voted abou t the 1 0 ,�er end
a nd swings left  or r ight de1>end ing upon w hethH
the a i rcraft is t<;> the left  or r ight of the runway
course. A revers ing sw i tch is prov ided i n  o rder
that the deflection of the pointer and the direc­
t ion of the deviation of the a ircraft may cor ­
respond w11ether the a i rcraft is H y i ng· away  [ru:u 
or toward t he runway 1 ,eacon . 

The marker l>eacon rect: i v i ng set rt:qu i retl
when  the ma rker beacons operate on a rad io­
frequency of a bout 10 ,000 k i l ocycles em1>loys
two _tu �es, a detector a nd an audio- frequen.:;• 
a m1>hfymg tube. The output sign a l  is  aural  and  
is heard through the head  !>hones when  1,assing
over the marker beacons. The set is  cou pled to
the same receiving a ntenna as is used with
t!1e mediu m-frequency rece iv i ng  set, the coup0 
1mg arrangeme nt being such that  the tun i ng of
each set  is  inde1>endent or the other 

'l'he land i ng-beam rece iv i ng  set employs a de­
tector tub , an  aud io - freque 1 1cy ampl i fy i ng t u l.Je 
a reed fi lter, and a cuprous>·oxide rect ifier Th,; 
rece iv ing a ntenna is of the ha. I f-wave horizon­
ta l  type w i th a reflector and is  mou nted a l,o\'e
the center section.  The voltage induced in t h is
a n tenna by the land ing bea m i s  ft:d to the  d,;­
tector s tage of· the rece iv ing set by m ans of a 
sh 1e ;d�d pa ra l l e l - w i re transmission l i ne. A ft < >r
detection a nd ampli fication the s ignal  is rec t i ­
fi e d  a n d  t he output cu rrent fed to the combined
ll)S trum nt .  t he h nd in ',!" pa th i nd i ca 1 ions bei ng
given by the horizontal poi nter of this Instru­
ment .  Du r i ng land ing, this poi nter i!:i  rna i n t a i u · ·d 
in the horizonta l 1,os i t !on .  A rise of the po i n ter  
a bove th is  posit ion i nd icates that  the a i rcra ft i s  
:t buve t h e  prope r land i n� path .  w h i l e  t h e  revers� 
1s  t rue if  the pointer fa i ls  below its horizontal  
pos i t i on . 

Rad io  Con t ro l  Pa ne l  
The rad : o  �on tro l  panP I  con t a i ns th!.' usu:t l  

t un ing and  volume controls for the medium­
freq u�ncy rece i v ing set , a sw itch for operat ing· 
this set w i t h  P l ther  a. 1 1 toma. t i c.• or rnanua t  vol u ,n ... 
control,  and  the reversing s w i tch for the vert i ­
ca  I pointer of the  com bined i nstrument,  the  
funct ion of which is  described in  the foregoing. 
'!'here is a lso prov ided a n  adjustment for a lter­
Ing  the sleepness of  the land ing pa t h  to su i t 
t he particular  a irpla ne, a push button for test­
i ng the land ing bea m  receiving set. and :1. 
"flig·ht- land"  swi tch. Tn the "fl ight" posi t ion th is  
swi tch connects the  horizontal po inter  of th,. 
c-,ombi n ed i nstru ment  to the output of  the reed 
convE>rter. thereby indica t ing volume of  rece ivP<l 
s ignal in t he output of the med ium-frequency 
recei ving set . Th is  ind icat ion is  for the pu rpose 
of  i n form i ng the pi lot that his receiv ing set and 
the beacon transmitter are fu nct ioning properly. 
otherwise the vertica l pointer. which indica .tes 
t he beacon course, being of the zero-cen ter 
type. mie-ht read "on course" w i th  the beacon 
signa l off or the receiving set not func­
t ion i ng. T n  the  " land" position this switch 
turns on the landing bea m and marker beacon 
·rece i v ing sets a nd con nects the horizonta l poin ­
ter  nf thP  "combi ned instrument " '  to fu nc-.t i on 
a� the land ;ng pa th ind icator, as described i n  
the  fore!!"oing. 

In addi t ion  to the combined instru ment the 
p i l ot h a s  ,� secnnd rad io  i nstrument ca l led an 
a pproxirnat P -d is ta nce indicator. This instrument 
i s  operated by the  medium-frequency set i n con­
j u netinn w i t h  th<- au l oma.t ic vo lume-control u n i l .  

and i nd ica tes t he approxi mate d i sta nce from the 
runway loca lizing beacon. 

The . com bined instrument consists of two sep­
arate instrument movements mou nted i n  a sing-le 
case of standard a i rcraft dimens ions and wi th  
the poin , ers of  the  two movements crossed a t  
right a ngles. T w o  reference l i nes  intersecting a t  
right angles are provided on t h e  face of t h e  in­
strument.  the vert ical reference l ine correspond­
ing to the proper d i rection a l  course and the hori­
zonta l ret' · rt'n.:e l i ne to t he proper land i ng curve. 
A l i t t l e  cons ideration w i l l  show that the point 
of intersect ion of  the two poi nters i ndicates the  
pos i t ion of the  a i rcra ft with respect to the prop­
�r srmtia l  landing pa th .  When the two pointers 
mte rsect at  the centra l c i rcles as  is  shown at  1 
i n  F' igure 2, t he a i rplane is on the runway loca l ­
izer cou rse anci  t h e  land ing cu rve . W.hen t he poi n t  
of  intersection is as  shown a. t 2 i n  Figu re 2 ,  the 
a irp l a ne is  to the left of  the course and below 
the land ing  cu rve. On the other hand,  when the 
poi u l  ot  i n ter6eC' t i on is  as s h o �  n a t  :� in  F igu t·e 
2 the a i rplane is to the right of the course and  
above the  land i ng curve. 

J .und lngij M u d e  With Jtad io A id s
La nding according to  the d i rect ions  o f  the 

ra d . o  a ids I �  ac ·ompl i shed i n t he usual  manner 
with the d i fference that  the p i lot ,  instead of  or i ­
ent i ng h i mse l f  by watc h i ng the hor izon and the 
ground beneath h i m, gu ides his  p lane by watch­
ing the d ia l s  on h is instrument boa rd,  and l i s ten­
ing for the signal of  the marker beacons through 
his head phones. 

Approaching an a i rport dur ing a period of  no 
v is ib i l i ty  the a i rman fo l lows the main radio ra nge 
beacon wh ich may be e ither the visual  or aural  
t ype. I [  he Is fol low ing a course marked by a vis­
ual beacon, the ind icator i s  the vertical needle c, f 
the cornbin d instrument .  As long as he is on his 
cou rse , the need le  poin ts  vert ica l l y  to the mid­
dle of the dial but  i f  he dev ia tes to the right 
or left the need le  swi ngs to  the correspond ing 
side of  the d ial .  For fo l lowing the aura l  beacon. 
the pi lot l istens to dot -dash s igna l s  i n  his head 
phones. 

When the p i lot  reaches the immed ia le  v ic in i ty  
of th  a i rport  (see  fig _  1 ) ,  and passes d i rectly 
ovt"r the ntdio ra nge beacon 1 ra n s m it t i ng s ta­
t ion, h is  receiv i ng appa ratus Ind ica tes th i s  fact .  
He t hen retu nes h i s  set to the  frequE·ncy of  t he 
rn n wa y  bes con antl ma kes ,l w ide c i rc le  < · f  th� 
fie ld  I n  a cou n t erclockw i se d i rPctinn in  order t.� 
p ick u 1> t he s ignals  of the ru nway beacon. H e  
a l so throws a sw i 1 c1 1 w h i c h  p laces n SP<'ond re , ­
ce lv ing set in operat ion to pick up the signals o f  
t l w  l and ing beaco n. 

To follow the s igna ls  o f  the  runwn�· heacon.  
the Jl i lot watches the same need le that he has 
been us ing i n  connection with the main  ra dio 
ran,,-e beacon. A �  befo re. the nePdle po in t s  ver­
t ical ly  to the m iddle of the d ia l  to sho w  on 
course. and to the left or right to show devia­
tions from the true course. U1>on orienting h im­
self along the runway course-genera l ly 3 .to ii 
mi les from the field-the 1>ilot begins to make use 
of  h is second radio rece iving set, designed to pick 
up the s ignals  of the landing beam for vertical 
guidance. ·By means of the signals of this beam,  
received i n  h is second set .  the  :1 i rn1an  ger s  a n  Hl ­
dicat ion on a second need le pointer on the same 
dia l  with the  radio rn nge in il 'cntor .  This  se··­
ond needle is the hor izontal po inter on the com­
bined i n st ru men t . 

A p 11roa eh 'l'o F l e lll 
Cont i n u i ng- 1 ow::1 rd thP  a i rport and  f\y inq- t t t  

about 5 mi les per hour faster than normal lan•l­
i ng speed. the p i l nt ke0J)S the nPedl 0 of t he run­
way beacon at the m iddle of the d ia l  1>oint ing  
vr•rl'ica l l �•. and  thP  need le of  the  land i n g-beam 
i ndicator pointing horizont ally. He does this by 
flying so that the needles cross over the circle 
in tha ce n ter of the cl ia l .  He i s  fol lowing Lhe 

"CQ" Tbe Com n1 1•re1i, 1
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center l i ne of the course marked by the run way 
b�a1.:on,_ bu t  w i th resp�ct to U,e la.nd ini; ·beam 
hlS md1cator d i rects h l ln along a curved l ine 'n
the under part of the el l ipsoidal beam. If  he we;·e 
to fol low the a x i s  of the landing beam In the 
l i ne or  greatest signal intensity, the s ignals 
woJ ld bee ·me i ncreasingly stronger and the  
needle  would r ise above the horizontal .  I f  he  
droppc d too far be low the beam, the s igna ls  re­
ci eved would be weak and the needle would fal l  
The cou rse fo l lowed i a curved o n e  u n der� 
neat h_ the bc,un·s  ax is  w here t h ,, s i i,rna l  streng h 
remams constant ,  a nd which brings him down­
ward i n  a sw eping g l ide ,  fl a t tened a t  the end 
wh ich i s  co1-rect for a land ing. The land ing pall; 
i s so adjusted as to c lear a l l  obstruct ions. 

Fol l o w i ng t h i s  u n seen ra d i o  pa th .  t h  a i rm a n  
a pproaches t h e  field . .-\ bout 1 , 000 feet before be 
reaches the edge of the fie ld ,  not ice  is  given 
h im by a sig·nal  from a m a rker beacon on th•� 
groun d  below h im ,  reproduced as a buzz in h i s  
e a r  nhoncs. J ust a t  t he edge of  the fi e l d  a s ·g·­
naJ  from a second marker beacon reaches h i : 11 
a n d  is reproduced as a d ifferent sounding buzz .  
Th i s  givPs h im  warni  ,g  of the exact n1oment � t  
w h i ch t o  leve l o·:'f for l and ing. H e  thereupon 
thrott les his eng-ine and maneuvers his a i rplane 
to  fo l low the land i ng beam a ccura tely to the 
poi 1 1 1  w he 1·e h ·J i !:l  t r y  n1a k e  con t act w i t h  the 
g round. 

A n  important feat u re of th is  b l i nd- land ing  
sys t  m is  that a m i n i mum of quipm n t  ; s  
n cessaJ'y for u se on  t h �  r1 i rpl ane. The ru n w .-1 v  
beacon s ignals  a re rece ived by the regular  a ii­
<:ra rt rece iver which l s  u sed along t he a i rway. 
Reception of th  signa ls  from the land ing beam 
and m a •·ker beacons rerp i i re ad d l t i , ,na l  rece iv ­
ing equ ipment as  these tra nsm i tters operat on  
h igh rr  c 1uencies whereas the  ru nway beacon 
operate on a med i u m  frequency. For th reg­
u l ar re<"eh· i ng Rct the o t·d i n a ry t·ec i v i ng anten­
na i s  used, and for  the land i ng-bea m rece i ver, 
a short horizon tal  a n tenna .  One power sou rce 
suffices for a. I I  recei v ing sets. 

Fu rther exp r iments now goi ng forwa rd w i t h  
< h  s y  · J e m  are d i rected to the adaption ol' the 
eq u i pment for use in  vary ing  wind cond it i ons. 
With runway beacon and landing-beam service 
in only one d i rect ion .  of  cou rse, landin�s ma v 
be ma.de on ly  when t h e  wind is from that  d i ­
rection, or  " t  not too great an angle from i t .  
However, add itional i nsta l l a t i ons may be made 
for  other  runways .  The land ing beam and mark• 
er  beacon a re si mple " nd i nexpens ive enough so 
that they may be duplicated. Addit ional ru n­
way beacons, however, would involve considerable  
expense, "nd res -arch of the Aeronau tics Bra nch 
i s  no,\· b in.I?' r'0nductcd with a view to ,l ev i,;;­
ing a method for making ru nway courses i n  a l l  
d i rect ions with one runway beacon. 

BROADCAST STATION NEWS 
( (:ontlnued from Page 19)  

work in�  on was more a guess th" n anythin;; 
else. SKT boasted the largest and best  amateur 
lay-outs in h is  d i strict, had a Commercial t icket ,  
and was exceedi ngly active. Like a l l  good ci t i ­
zens,  when the  b ig  fraoos across the  pond i n ­
volved t h e  U. S. he offered h i s  serv ices a n d  
enl isted a "buck" private in  t h e  a nny. ,va,;  
t ransferred to Radio  Tractor Un i t  No .  43 ,  1 11 -
te l l igence Dept. U .  S. Signal Corps. Cl i m bed up  
to  the M a ster Signal Electrici a n  when hi pr,)­
gress was cut short by end of the story. pent 
the period of the war l istening to plenty of 
QR:sl and occasionaJ messages or s ignals  down 
on the Mex ican border. 

Since then he has kept h i s  finger in u n t i l  i t  
w a s  W K B N .  When 3 . 2% becam legal  i t  p u t  h im 
ou t of work at  home too. 
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TWO· NEW OSCILLATORS FOR ·-­
THE RADIO FREQUENCY RANGE 

( Conti nued from Page 1 2 )  
que ncy loss • .,.,".HiJJLt·l!l°r . . type tubes , ,i ,'lvJ1 ich had
just becr·n�;,· a�•lt i lab.1-e , we,.-e u sed i n  1th is . osc i l ­
lator b cause they had plug type sockets which 
offer Jess capac i tance from high poten t i a l  points 
to grou nd. To balance · the capacitances to 
grou nd,  all  w i ring on P,ach side of the bal ance<l 
circu i t  was mad of equal  length and as short 
as possible. 

To coyer t he wide frequency range, three
··plug in" type osci l la t ing t ransformers are used. 
These transformers a re wound w ith gold-plated 
w ires on isolantite cyl i nders to min im ize th;; 
h igh- frequency dielectric and resistance losses. 
The same type of  decade condenser is  employed,  
but i t is  compos d of  smal ler un i ts. A balan"ed 
variable ;i r condenser i s  ·used " to span the 
range betw en the steps of  the decade conden­
ser. The outpu t tran. former steps down the 1 1 11 - · 
pedance of the plate c i rcu it  to one hundrep 
ohms, as w ith · the osci l lator for the l ower fre­
quency range, s i nce th i s  value of out1 ut  im­
pe dance has been found mo t satisfactory for 
radio frequencies. The output transt'ormer i�  
t u n ed wi th  a variable a i r  condenser, wh)ch 
tends to redu ce any harmon ics that J11ay be 
present  in  the output cir u i t .  Th i s  tuning con­
denser may a lso be u sed as a volume control 
by detun i ng, and no adjusta ble  resistance net­
work has been used in the output circu i t  of th i s  
osci l lator A t r.ansformer i • inserted i n  the mid­
arm o'f the ou'tµut stage which . per,m its the out ­
put f,,·eci\lency pi' the osc i l lat_or to be modu lated 
with a V<>ice or carrier frequency, thus allow ing­
the osci l lator to " be used_ [or br idge and tran�­
m i ssion measure1i1 • ts with a short-wave re­
ce ive;. as a de_t.;cta",l 

A double _ :e1ectrnsfat ic sh ield is employed, 
the inner shield being a 1/s- inch a luminum 
box and the outer a 1/:,2- inch copper l i n ing 
for the fumed oak box which houses the 
osci l l ator, Tl;e purpose · of the double shie ldii).§i: 
is to enable this osc i l lator to be used in clos.� 
proximity to other sensit ive mea,suring, equ ip­
m nt  without danger of  coup l ing between · the 
two ci rcu its. To provide adequate vent i lat ion 
for the larger -tubes used "; i th the W- 10465 • 6�­
c i l lator, rectangular holes are cut. i,.; 'the inner 
shield ,  which are co ,·ered with metal  screening· 
to maintain tlie' ' eff ctiv ness of the shield i ng, 
Retardation • coi ls  and by-pass cond nsers are 
i nserted i n  both the filament and plate-c ireu i t  
supply leads to  . keep out  radio fr quencies, 

This osci l lator deliv rs an output curr�nt uf 
approx i mately fifty mi l l iamperes into, a loac.l 
res istance o( one hundrea" - ohms, and, like tllu 
\IIJ- 1 04 I 4 , has a harmo11 ic , content of less than 
three per cent  and a cal ibra t i on  which i s  main­
tained to better than two- tenths of  one per  cent  
wi th  normal v.ariat ions i n fi lament and plate 
voltages and with changes in tub s. j 
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TRANSOCEA NIC RADr6- · 
:- i10M1Vi:U;NICA'l'ION 

::n 

and p�rior:nance of more than l , 000 a -t ive h igh 
fr quency stat ions throughout the world, Rec, 
ords are kept also of  the frequencies on which 
·om,:, 5,000 addi t ional stat iQ!.I� a re .. vrojected 01' 
are occa s1onal ly m asurei:I,.. • -: - .  

( C6.nt inued <from Page 2 8) 
; ,  I- \ ., 

has been devised to select automatica l ly  the re ­
ceiver hav ing the strong·est sig·nal  i nvol ves th� 
use of 3 spaced_ ante,..mas" asso�iated with 3 �epa­
rate rece ivets.  ·The signal ' outputs from each a1 1 -

OVER TWELVE MILLION TONS OF 
IDLE SHIPPING 

tenna pass · th !·ough separate su·perhet rodyne  re-
ceivers to t he g rids  'of i n d i v idual  second de- Tile United S lates Department  • of Commerce 
tectors , The plate c i rcu i t s  of these second  de- , s . i 1 1 1ale that at  the beginning oC  this  year the 
tectors are energize·d · by one battery feed ing  amount  of the  w orltl " s  id le  sh ipp ing  was 1 2 , 64ll , -cu i  re • • t through a loa9- res istor common to al l .  OOJ tons g ross, compared with U,054 , 000 ton This l oad resi · tor is con nect cl between grou nd -
and th� ncgadve end of the  p late supp ly  bat- g ross at the m iddle of  1932.  This is  stated to be 
tt ry ,  and w i th the audio frequency output taken the fi rst decrease si nce the begi n n ing of  lD� li ,  
from across the n s,stor. The ,·o J tage drop but i t  is  ·pointed out that the decrease was of A. a cross t )l i s . res i sto·r "1-,I,so is appl ied, through a 
t ime-consta nt .ci rcu i t, to the control -grid b ia . or  neg a t i ve · d1aracter, be i ng due chie[ ]y to dis­
the high freq uency amplifier tubes qi a l l  sets, ·1 1,an t l ing o f  old tonnage and the curta i l ment of 
thu s affect ing s i m u l taneou sly the au tom at ic  _ ,.;·\) w co_nsfrud ion rather than _ to . the _i·eabsorp-vol ume control of a l l  rece i \· rs. • t ion ,-of sh ippir,g into trade . 

• 
The secon d detc c,ors are ope rated w i th · U1c 

grids b iased considera b ly  n egat ive ,  so t h a t  l h e  'l'he'' Un ltecl States had the largest amount o( 
output is approx imate ly proport ional · to t he sh ih1l ing i_cl le at t:J,.e· beginning o f  th i s  year, with square of the input volta,ge . Conse 1 uently ,  lhe 3 , 5SS, _O O O  to_ns  gross la id · ,  U J), _ con,pared ,_;v i t 'l detector having the greatest input w i l l  contr ibu tt, · 
most or the com b i ned outpu t . Thus ,  \f 'the s ig·- 3 ,425 ,000 lons idle on J uly 1 ,  and 3 ,03 1 , 000. tons. 
nal stren�th f rom one a n te n ml _ i s t ,". i<;e }hat _o f  on J an. J ,  1_932. ' c r·eat Brita i n  h a d  the second another, , ts  rece iver  w I LI con tribute ·4 t imes a :; 1 t t 1 ' ti 3· 09· 6 000 • I · d J mi1 h to the combi ned output as' wi l l  the others. ' . .  a rges ota • w, • 1 - - , - • to)1s . a, up on a n. 
Con,  equen l ly, as the signal  carriers fade · up and 1 ,  1933 ,  compared w lt ].1 3 ,  1 i3·,ooo tons on J an. 1 ,  
do·wn i n  a ra ndon1 . p1.an ner at  . the se veral  
spaced anten nas, . the recei  \·er \�r i th  the strongest
carr i e r reduces t he output from the other re­
ceive1·s. and  i n  th is  n1 a n 11er, ·an _e ffect i ve switch­
ing acti  ·n i s  prod,i.Iced . . The t i l'ne-cons,ant' c ir'­
cu i t  may be adjusted to· opei-ate  a:t any ra:�
rec1 u i red to handle d i fferent classes of  tad ing. 

The d i vers i ty telephone rece iver just descr ibed
has been used for some time at  Riverhead, N.
Y . ; Po i n t  Rey,es, . Ca l i L ;  and KQko H ead, Ter­
ri tory of Hawai i ,  for handl .ing. addressed pro; 
gram material for i n ternat;onal  broadcast pur- : 
poses. Many of these nrog_ralills have been put. l!P 

1932 .  
Germapy. had a total  of 1 , 103 ,000 tons on J an. 

L France and Norway and the '."l etheriands, in  
the order name,;!;  had the"n xt l�rgest amou nts 
of  id le  sh im] i )1g _ _ •• • 

-------

INT�RN-A,.TION'AL FEDERATION · 
OF · R.ADiOTELEGR_APHISTSi 

the coast-to-coast networks of ·  :he :\Talion[(\ ·( co�t.inued tron:i Page 2,1 ) B roadcas t i ng Company ,t.hd the Colu mbia· _ hou rs per \lilY must oe_ kept, w h i ist a l l  shlp� ef  B roadcaSt ing Company dur ing the, paSt 3 yea�s .  more than 30-00 G.R,'.I., · must keep S .hours watch , Frequency J\I t11 s 11 r i ng  • , 
To meet the increasi,,,g1 necessi ty for channel per day,  even i f  the ·  ships are provi ded · W i th  a n, 

operat ion w i t h i n  .n,,ll"l!!HV l i111 i ts oe frequency . - au tomat ic: alarm de.v ice. tolera nce, preci s ! on apparatus-1 R9.',V'�:--tfi· rin ,ser.v i pe. • : . 
at r: iYerhead, Rock y Point ,. , ani;J :. nqmt . Reyes _ · Affi l iated A ssocia t ions -in  cou ntries not men� 
for accu rately measu rj )1g . th e freq ti · ncy ·ot a11:1: : t i oned a bove \\•.6u ld ' oblige ·by send i ng to· t he· 'E,J , g i \·en ra d io  :S ig!1 ai"., . ll;It;,asu rements a re_ ,  mad� _ ; i tor Cort •A deiersgad ; 8 Copenha 0·en · Den ,,,:a,rk, by. a process , of , • ,dI rect con,par !sOn w i t h  tlt_E> , . _' . . • • "' • 
ha rmon ics of a ,  base fr quency of 1 00 kc gener- ._'. a I esume  of the · n ::t t i ona l  regu lat ions issued in 
ated by a crysta l  contro l led osc i l lato ,' of  h igh the i r co.u ntry. • 
stabi l i ty_ The l ocal sta ndard is k n O\vn to be . ac­
curate to  consi de1:ably b�tter t han one pa.r.t ir, 
one m i l l i on and the observat ional  errors . are " -\. '.L' A L O O- ll �'. , :S , Tl:E. � • ' E' I V E' l) made negl ig ib ly ·mal l .  . . • • '-' · • • '-

'A t R iverhead an ll, \ICrage of  approxim ,i.te ly · 6 , POO measurements  per month are made w i t h  2 ' 'Pract ieal  nad·io Eng ineering" is the ' . t i t le  of 
01\era· or ·s pos i t >ons. )<ot . on ly  ha,·e tliesP a • 6 page'· · book · by Capi to l Radio Engi neer ing measu .-ements proved useful  i n suporvi  ing ·th_e ' Inst i t u te ,  of · Washington, D . ·c. Pri nted \i 1 a pC'rformane o (  transm i tters ,  as  distant ·_as ,. . . , 
i\ �an i l a  but  by prov id ing  ready and re l iable i rf:' ·, , vea u t i [ u l  wa�· on t h e ,  fi nest _paper stock, · i t  ist 
form a t i 1 11 as to t he stat ions  invol{·ed ,  th�- ha,·e ·cn t free for the ask ing lo anyone i nt nd ing• 
heen incl i spensabl.e in , r\'solvi _ng su�h . �e,;,;,, ,� i' , ·. : to hettt>r  h i_mse l t  ' th rough educat i on  in radlv i nt crfe r nee as occul'. on va nous ci.rcµ.its. _ Th.is  ,. engine ring- We feel sure th i�  book · wilt  'i,i ake' is ava ' l ah le  not _ on ly a s  of the t lm ' ·  the · fn ter- • - • • • ·  � 
fer net' is experi enced ,  but  a lso from thousands many new fri nds fo,r th In stitute a mong the 
o (  rout i ne  measuren1en_t � .  th at a re taken regu- lhousan cls  who in tend  to betlf'r themse!Yes. 
Jarly and _ suppl ied  to th_ . R C. A .  central fre­
q u e ncy bureau .  At the  . fre<iuenc-y hurca u _  con­
t i r-tuous rc cvrd are maI_nta rn � o(  the h i st ory 

June,. JD,33 , , • . .

Subscribe; immedi ;Hely 
never corn es. 

to CQ. '1"01norro,,11 
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"EVEN BETTER THAN VOLUME ONE !" 
SAY THE OWNERS 01' BOTH VOLUJIIES THERE A.RE NO DUPLICATI NG PA.GES IN THE T W OVOLU11E8 O F  RID E R'S PERPETUAL TROUBLESHOOTER'S M.A.YUALS 
".olume II i•. the  companion Manual to Volume I .  Volume IIconta1ns all tuto 1ntorma&ion , none of which appeared in Volume I and most of which will not be found in any other Manual published today . 
. If you own a copy of Volume I ,  you will want Volume II im•mediately. Volume I I  shows diagrams of sets produced since the publication o! Volume I and the two Manuals together represent a cc,mplete diagrammatic history o! radio receivers eince the be1rin•n ing .  
Volume II fulfills the  demands made by Serv ice Men for full electrical values of resistors and condensere. For instance, THE ELECTRICAL V ALUES OF ATWATER KENT RECEIV ERS 

A RE GIVEN IN COMPLETE DETAIL. 
Volume I I  hao been prepared on the basis of the rHulto of a 

comprehensive survey, made to determine ezactly what Service Men 
want and need in a Manual. It  includes wiring diagrams, chassis 
layouts, socket layouts, alignment data, peak frequencies, location 
of trimmers, color codin1r, electrical continuity of units sealed in 

cans, special notes, circuit  peculiarities, volta1re data and other important information . Special 
attention has been given to auto-radio, automatic record chansrer■ , auperheterodyne convertera­
everyth ing necessary to the successful operation of a e:ervice business.  

S P E C I A J,-Jt ore Than li0 Pagu of Point-to- Point Rf>8lttanee Data 
U E A JIY J,'O R  D U I EDJAT E DISTRIBUTION 

B a y  I t, from ·voar Dealu-8014 with a M onoiy - Baek Gaarantee 
A uto Elec. Service Co., Montgomery, Ala. Bla n ,  the Rad io Ma,n,  New York, N. Y. 
Radio Mfg. Supply Co. ,  Los Angeles,  Cal if. Coast to Coast .  New York , N. Y. 
Radio Supply Co. , Los Angeles, Calif. Ft .  Orange Radio Dist.  Corp., Albany .  N. Y. 
Olfenbach, San Francisco, Cal i f. Kronson, Bulfa lo, N. Y.  
\Varner Bros., San Francisco. Cal i f. Maurice Schwartz & Son , Schenectady,  N. Y. 
Electr ic Supply Co , Oakland, Cal if. Roy C. Stage. Syracuse, N. Y .  
Vreeland Denver Colo. Sun Radio Co . New York, N. Y .  
Star Radio Co. . Washington, D.  C .  Wholesale Rad io Service . New York, N. Y. 
Electric & Rad io Supply Co. , Chicago, Ill .  Ba l t i more Radio, New York, N .  Y. 
Klaus  Radio Co., Peoria,  I l l .  H . L. Dal is.  New York, N .  Y.
M id-West Rad io Mart, Ch icago, Ill .  Federated Purchaser, New York, N.  Y .
Newark Electric Co. ,  Chicago, 111 . West Side Y. M. C. A . ,  New York, N. 'Y . 
Pioneer Auto Supply  Co . . Chicago, I l l .  Shaw·s, Charlotte, N .  C. 
The Swords Company, Rockford , I l l .  A l tken Radio Corp. , Toledo, 0. 
Al l ied Radio Corp. ,  Ch icago, Il l .  Burns Radio Co. , Dayton,  0.
Chica.go Rad io Apparatus, Chicago, Ill. Goldhamer, Inc. , Cleveland, 0.
Grant Radio Co. ,  Chicago, I l l .  Hughes-Peters Elec. Corp. , Columbus, 0. 
K ruse Rad io Co., Indianapolis, Ind .  Kladag Rad io Labs. ,  Kent ,  0. 
State Radio Co .. Indianapolis, Ind. Lew Stores, Toledo , 0.
Sidles-Duda-Myers Co., Des Moi nes, Ia. Progress Elec. Co., Cleveland, 0.
P. 0. Burkes & Co. , Louisvllle, Ky. Ross Radio Co., Youngstown, 0. 
Schuler Rad io Service, New Orleans, La. Steinberg, Inc. ,  Cincinnati, 0. 
T. F. Cushing, Spri ngfield, Mass. Uncle Sam Stores, Akron, 0. 
H. J appe Co. , Boston, Mass. United Radio Stores, A k ron, 0. 
Mutty's Radio Labs.,  Boston, Mass. J. K. Gill Co. , Port land, Ore. 
Trade Contact Corp. , Boston. Mass. Johnson-Weller Co . ,  Inc., Port land, Ore. 
A. R. Spartana, Baltimore, Md. Carneradlo, Pittsbu rgh , Pa. 
Mattson Radio, Baltimore, Md. Hal l 's ,  Harrisburg, Pa. 
R. & M. Rad io Co., Detroit, Mich. Keystone Radio Co. , Philadelphia, Pa. 
Radio Distr ibuting Co., Detroit ,  M ich. Rad io  1Elec. Serv ice Co. , Philadelphia, Pa. 
Radio Specialt ies, Detroit, Mich. M. & H. Sporting Goods, Phi ladelphia, Pa.
Reno Rad io Stores, Detroit, Mich .  W. H.  Edwards Radio Svc. ,  Providence, R.  I. 
Wedemeyer Radio Co .. Ann  A rbor, Mich. J. L. Perry, Nashvl lle,  Tenn.
Lew-Bonn Company, St. Paul, Minn. ServicP. Parts Co. , Inc. ,  A bi lene, Te x .  
Radio  Maintenance Co. ,  M inneapolis, Minn . Sou thwest Radio Svc . ,  Dallas, Tex. 
Southern Minn .  Supply Co . . Mankato, Minn. Strau ss- Frank Co. , Houston, Tex. 
Walter Ashe Radio Co., St.  Louis, Mo. ·waiter  Tips Co. , Aust in ,  Tex.
Burstein-Applebee Co. , Kansas City, Mo. Wilk i nson Bros . ,  Dal las, Tex, 
Van Ashe Radio Co. ,  St. Lou is, Mo.  Johnston-Gasser Co. , Richmond, Va. 
S id les-Duda-M yers. Lincoln, Neb. General  Radio ,  Inc. , Seattle,  Wash. 
Bennetts Radio  Supply, Perth A mboy, N . J . Spokane Radio Co. , Spokane, Wash. 
J acksonfield Radio, Camden, N . J ,  Wedel Co . ,  Seattle, Wash. 
Ferry & Smith, Newark, N.  J .  Foster-Thornburg H w .  Co. , Huntington, W.V. 
General Radio Shop, Newark, N. J . Harr i m an Radio Svc. ,  Appleton, Wis. 
Radio Shop of Newark, Newark, N .. J .  Rad io  Parts  Co. , Mi lwaukee, Wis. 
American Sales Co. , New York. N .  Y. W. A. Roosevelt Co. , La Crosse, Wis. 

u there la no d ealer ne11r yo■, order dlr..et rrom aw

RADIO TREATISE CO., Inc. 
1 448 Broadway 

.N .1>; W  l' O lL K  t;l 'l' l' 

! 

" ' CQ '  h i t s  t he  spot ,  t he  gre :i. t e , t  " Keep u p  t h e  good  wo l' lc Yo u 
magazinr r• , · e r publ i shed for t h ,• are putt i ng  out t h e  fi nest material
transm i t t ing operator . ' '  we find  anywhere. ' '  

" We cannot wait ·to get our copy " Th e  largest va lue  for the  least
each month, ancl reacl it from cover money. Enter  my  subscript ion  for
to c ove1· wl, en it does come. ' '  three 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 . ,  New York City 

Gentlemen : Kindly enter my subscription so that I wil l  get every issue, im­
mediately it i s  printed.  Send t o  fel lowing name and add ress : 

Name 

(Prin t ,  don 't wr i t e )  

No .  and Sti·eet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

City • · ···· · · · · · · · · · · · · · · · · · ··· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  . . . . . . . . . . . . . . . . . . . . . . . . . . .  State 

"I SA W YO UR AD IN CQ." Tell this to our advertisers, it  helps all of us 35 



BOOKS. • • • • 

EVERY RADIO MAN WANTS. 

FIRST PRINCIPLES 

OF TELEVISION 

By A. DINSDALE 

ColumlJht nrondcnstlng System 

Contents 

EXPERIMENTAL RADIO 
ENGINEERING 

By JOHN R. llIORECROFT 
Prore sor or Electrlcnt Engineering 

ColumlJltt University 
.; tudents of radio and those interest­
ed in r ducing to practice their theoret­
ical knowledge of radio will find this 
last book or Morecro(t's of great 
valu .'"-Journal of Western Society 
of Engineers. 

345 Pages 6x.9 Price 3.a& 

Introduclion. Elemenit.ary Consider­
ations. Light-Sensitive Devices. Some 
Early Tel vision Experiments. The 
Jenkins, Baird and Bell Systems. Meth­
ods of Synchrot)ism. Image Structure. 
Transmission Channels. The Present 
State or the Art in Germany, in Eng­
land and in America. Mechanical Sys­
tems. athode Ray Systems. Con­
clusions, Index. 

RADIO AND ELECTRONIC DICTIONARY. 

By Haro-Id P. Manly. 300 Pao-cs. Sixc 6x9 inches. 
550 Illu trations. Bound in durable cloth with jacket. 

241 I ag s 5½x ½ $3.60 Price .............................................................................. $2.60 

DRAKE'S CYCLOPEDIA OF RADIO AND 
ELECTRONICS 

(Fifth Edition of "Drake"s Radio Cyclopedia."> 
Jly 1111.rnl!I J'. Monty. Referen e book covering radio
transmission and r·cceDtion, sound pictures, public ad­
dre systems. t levision, photocells, and all oth r sub­
ject whi h pertain to th electronic tube. 104 pages. 
Size 6x9 In ·hes. Price .......................... $1i.OO 

MOYER &: WO�_'I'REL 

Ru.di Jrundhuolt 

Including 'J" levisjon and 
ound Motion J;>ictures 

by Jam s A. Moyer, DI­
rector or University Ex­
tension, Massachusetts 
Department or Educa­
Li n; Member or Fed­
eral ommission on Ra­
dio Education, and John 
P. Wostrel, Instructor In 
Radio Engineering and
, upervisor in harge or 
Industrial Subjects, ·Di­
,·islon of Univ rsity Ex­
tension, Massachusetts 
Department of Educa­
tion. 836 pages, 5 ½ x '-
650 illustrations. flexible 

;;.oo 

THESE ARE 
BOOKS YOU NEED 

Radio Traffic Manual and Operating 
RPguln1ions, by Duncan & Drew .. $2.00 

How 1c, l'�ss U. S. Gov't Radio Li-
ccnsp Examinations, by Duncan & 
Drew ............................. 2.00 

Principles of Radio ommunlcation, 
by J. H. Mor croft . . . . . . . . . . . . . . . 7.GO 

Elements of Radio ommunication, 
by J. H. Morecrort . . . . . . . . . . . . . . . 3.05 

Radio: Beam and Broadcast, by A. 
H. Morse . . . . . . . . . . . . . . . . . . . . . . . . . G.00 

Ti�il��!
lo 

.. ���.��'.• .. �'. .. ���,:�� .. �: 6.00 
Phott>c lls and Th Ir Application, by 

V., K. Zworykin . . . . . . . . . . . . . . . . . . lUO 
Radio 'l'elegraphy and Telephony, by 

Duncan & D1·ew . . . . . . . . . . . . . . . . . 7.60 
Principles of Radio, by Keith Hen-

ney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.60 
Radio Frequency Electrical Meas­

urements, by Hugh A. Brown . . . . 4.00 
Radio Engineering, by F. E. Terman 6.00 
Practical Radio 'l'el graphy, by Nil-

son and Hornung . . . . . . . . . . . . . . . . 3.00 
"\Ve will get any book 1rnbllshed or any 
grou11 or 1100k nnd l1ip under one cover, 
if po Ible, within 24 hour n.lter receipt 
or your order. Give complete title and 
1t11tltor's name, and If possible publisher.
"\Vrlte your name and address clearly, or 
print IL to make no doubt, 

SE D CHECK OR MONEY ORDER 
ONLY. DO T SEND ASH 

BOOK DEPARTMENT, CQ MAGAZINE CO., 
112 Wost 18th treet New York, . Y. 




