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Are You 

KEEP 

'' Fighting'' 

your job­

IMPROVE your job? or 

If you are, then CQ is your best friend. It aims to make 
articles available to you each month that will improve 
you in your chosen field. A finer, clearer, better, percep­
tion of what the Commercial man is, and aims to be is 
even more essential now than ever. 

Recognition must, and will be had. 
Every worth while endeavor encouraged. 

WE AIM TO GIVE 
Articles that wi.l keep you in line 

with everything that is going on. 

Chatty, newsy, peppy, and fearless. 

Not one controlled by this or that in­

terest. An independent, progressive 

policy. 

WHAT DO YOU WANT? 
Let us know what type of article ap­
peals to you. Tell us the items you 
enjoy most. Possibly we have over­
looked something you are immensely 
interested in. If so tell us about it. 
That is the best way for us to 
know, what you the real radio fra­
ternity need most. 

AN OFFICIAL ORGAN OF RADIO MEN 

1-I elpful, encouraging, enlightening. What rndio men have 
done in the past is a good e:vample of what radio men can, and 
will do in the future. The record speaks for itself. No chapter 
of life is so full of experience, courage, attention to duty, as 
·is that of the Commercial radio man. "Jlfany of you readers
have wished to set your own experiences down in record, many
of you a.re today engaged in worlc that the other fell ow knows
nothing nbout. In the svirit of co-ordination we ask you con­
tribute your efforts lo the common cause, by writing it UJJ and
giving it to us, so that we in turn can publish and helv the
other chav who may in turn help you too.

WHEN PURCHASING, TELL ADVERTISERS ABOUT ''CQ'' 

"CQ" Commercial Radio 
112 WEST 13TH ST. NEW YORK, N. Y. 

TELL YOUR FRIENDS ABOUT ''CQ" 
Make everyone a subscriber 

"I SAW YOUR AD IN COMMERCIAL RADIO." 1'ell this to owr ctdvertisers, it helps all of us 

CQ COMMERCIAL

RAD I 0 
The ONLY Magazine in America Devoted Entirely to the Commercial Radio Man. 

Published ::\1:onthly by CQ Magazine Company, 112 West 13th Street, New York, N. Y. 
Yearly subscription rate $2,00 in U. S. and Canada; $2.50 foreign. Make all checks, drafts 
and money orders payable to the Company. Single Copies, 20 cents. Text and illustrations of 
this Magazine are copyrighted, and must not be reproduced without permission. 

JAMES J. DELANEY, Editor L. D. McGEADY, Bus. Mgr. 
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AS WE LOOK BACK 

'J'he rea,ler will notice that this i sue of 
onr book is Volume III, No. 1. In other words, 
as there are twelve issues to •• ,•olume this 
ls the 2ath issue 11ubUshed, 

Just to toncl1 the high points of the pre­
,,Jous ,,01umc, there were articles J)t1lJllsl1ed 
on 1111-to-{la.te broaflcast trll.nsmlttcrs, tJ1e 
Jute t In the way of ship telegra]lh Installa­
tions, u.1111 a com11lete descl"iptlon oi the sl1lp 
r:ullo-telepl1011e JnsU�ll,�tlons, 

Some spendid teclrnical articles that both 
reg·lster the J)rogress in their indlvl(lual fiehl 
of rn.,llo, as well as enllgl1ten the l"ell.ller of 
this book on what is transpiriug In the cllf­
fcrent liel,ls, we1·e 1rnlJllsJ1eil, 'l'l1e very latest 
radio apparatus deYelo1>ecl for 11.se in 11ir ser• 
vice were completely described, short wave 
radio work, and the purely experhuental a(l• 
1•a.11ccs in ra.clio ca.me in for their own. Itadio 
fiction, organiza.tion activities, a.1Hl re,riews 
of wlrnt was actually ha.11pening all contrib­
ute,L to make UJl our efforts. 

:Yo "bunk," or "hooey." Co11jecture, "�c 
ha,,c firmly believed wa.s out of place, Per­
;;onal enthuslftsm has often l1ad to take a 
bac,k seat wJ1c11 faced with stern rcalis1n, 
llowe,·er, we feel as we look back, tlrn.t we 
li:ne gil•en our readers 1111 honest expression 
as containecl Jn the nrtlclcs themselves, of 
the many a.uthors' ldeas of what were tlie 
1·eal pi-ogresses iu our pa.rtlculRr field of 
ratUo. 

'l1l1ere is "�e think, no Joun1alis1n tJuit quite 
com1H1res with that journalism that "•eighs 
its !Hinted mn,tter IJy the yar,Lstick ot rier­
manent ,•alue, and we fonclly ho1ie that our 
rNHJers are in a.ccor,l with us that every at• 
li•mpt hns IJeen made in this direction. 

TJ'l:E EDI'l'OR:S 

CONTENTS: 
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YOU Wou ldn't Work BLI N DFOLD�D! 
e You wou ll l n • t  t h i n k  of work i n g  w i t h  a b i l n , I rohl  o v e r  y o u r  eyes  • • • 
S e l t h e r  w o u ld y o u  work in t h e  ! l a r k  . . •  y o u  k n o w  It ca n 't he ! l o ne  • • •  
�o w h y  s t•r-l' ico 1·cce i v ers  w IU1uu t t h e  l l l'0per  · c r ,· l cc  l n fo r m a t io n 1 • • •  
l t 's t h e  s ,w,e l ! l ea .

Sen· ice i n format ion and data has a defi n i te funct ion i n  lhe ser­
v ice fie lcl .  I t  t lls you what ' s  w hat. You exam i n e  lhe schematic w i ring 
d iagn:l l ll and  you are i m 1ncdiately fan1 i l i ar w i th  the rece i Y r . . .  you 
recog n i ze pecu l i a r i l i  s in the · i rcu i t  a.rra.ng 111 n t  . . .  you know what 
to expect in th various c i r  u i t�  . . .  you see the u n i l  wh i ch  consti tu te 
the c i rc.uit . ·  . . .  you xam ine t h e  chass ;s  layout and i rn m  diately k now 
where Lo fi nd the parts you seek. 

\Vi l h  the proper service da ta, you know what to clo.  You don 't  
ha,· to guess at i f  peak . . .  and gues • w rong.  You don ' t  have lo 
suppose that cert a i n  tr immers have certa in  funct ions, that certain 
leads to the power t rans[ormer feed cert a i n  cir ·u i ts . With the proper 
service data at hand,  you instantaneously determ in xact [acu. 
You e l i tn i na te  guesswork, suppo i t ion  u nnecessa ry wast  and loss of 
t i n1e. 

RIDER ' S  MANUALS ARE SHOP 
EQUIPMENT 

Service i n format ion  i s  n o t  j u st data . . .
i t  i s  a v i t al ly i m portant part  of your test 
equipm e n t .  Because of  the  t remendou .  
amount  of  serv ice i n formation of the  most 
complete and  a c c u rate  order,  R i der 's 1\1: an ­
u a l s  h a ve become standard  shop e q u i p ­
m e n t  i n  service orga n i zations .  A s  a ma­
ter of £net ,  service organizat i o n s  all o ver 
the cou n t ry make it  a requirem ent  that 
the ser v i c e  m e n. t h ey employ h ave th ese 
M anuals  i n  a d d i t i o n  to  the regu l a r  t e  t 
equipment .  It i s  a part of t h e i r  te t ap­
pn ratus .  

Famous a n d reliable instrum ent  m a nu ­
factu rers ,  s u c h  a s  Weston H i ckok, S u ­
preme a n cl R c a d r i t e ,  recom m e n d  Rider 's 
Man u a l s  t o  th eir  instrument  own ers .  Fa­
mous  tube  manufacturers, such as E.  T.  
Cun n i ngham,  Nnt ional Uni on Radio Corp.  
and RCA Ra cl i otron,  offer Rider 's M a n uals  
in tube dea ls .  With marve l ous reputat ions 
to uph o l d ,  you can reacli ly realize t h a.t 
these test i nst rument and tube m a n u fac ­
turer · wou ld  recommend only tbe finest .  

Rece i  \·e r manufacturers recommend 
Ricle r  's Manua ls  t o  tbe service industry 
because t h ey know that these Manuals  
contain t h e  most  complete representation 
of their lines o.f receivers a.nd because the 
info r m n t ion is  most accurate.  

Rie l  r 's Manuals Volumes I,  II  and III 
contain about 3 ,000 non-duplicated pages 
a s  th grancl t ot a l  . . .  a ncl t h is i nformation 
covers every bit o f  service clata which 

�rc u  1 1 ee cl an cl c a n  use .  Thor i s  not h i n g  
finer ! 

SPECIAL ANNOUNCEMENT 

Begi n n i n g  with A u gust 1 st ,  we ai-e  in­
augurat ing a free que  · t ion and a n swer 
s rv i ce  for t h e  O\\' n e rs of  t h e  P E R ­
PE'I'U A L  '['RO B L E  H OOT.li; R ' M AN ­
UALS. 'rh o  fo l l o w i n g  a r c  t h o  rn l e  • gov­
e r n i ng  t h o  serv i c e : 
( 1 )  Not m o re tha. n fi ve qu st i o n s  i n  any 

one m a i l . 
( 2 )  You  must  e n cl ose a self-addressed 

a n cl stam ped enve lop  
(3 ) Quest i o n s  wh i ch requ ire  schematic

diagra m s  c a n not  be an  wered free
of  ch a .rge . 

( 4 )  Quest i on s  w h i c h  cover  tho  des ign o.f 
equipment cannot be a n swered free 
of ch arge. 

(5) This quest i on and m1swer  serv ice  ap ­
p l ies  only t o  ervi c problems .  

JUST OFF THE PRESS 
Vol ume III . . .  1185 Pages ! 

Letter press pr inted from engravings 
A revela t i on in c l earness o f  pri nt ing 

Start l ing i n  a c  · u rac.r  a u d  detai l  

Volume I II i the only m a n ual 
that contai n s  a h ro nologica l  Cat­
alog of a l l  recei vers made and 
sold in the United States since 
1923.  

PR I C E  $7 .50  POS'l' PAID 
-111-111-11 -■1-111-■1 -111-u11- 1M-11 -11-111-111-1� 

See th ese Manuals at your dealer 's-or send for descriptive literature 

JOl-t N F. RI DER 
1440 BROADWAY NEW YORK, N. Y. 

4 
"I SA W YOUR AD IN COMMERCIA L  RADIO." Tell thi• to our advert isers, it helps all of us 
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FINAL STORY ON 

"CITIES SERVICE PETROL'" 

The fol lowing is a br ief  accou nt  o f  the ex­
plosion ancl sinking of the Ci ties Service oi l  
tanker SS "Ci t ies Service Petro l"  on J u ly .1 4  
19�3 .  about 1 0 0  mi les  off the North Carolin� 
coast. 

At 9 :30 A.  M.  July 14th while enroute from 
Port Arthur ,  Tex. to Kew York, N.  Y . ,  with a 
cargo of crude oi l ,  a terr ific  explosion rocked the 
ship .  The radio room was practically wrecked 
the aerial, lead- in  w ires and lead- in  insulate; 
were al l torn away and pr sumably blown over­
board by the explosion, the transmitter was 
twi ·tecl and bent, the rece iver thrown off the 
table ,  the lights went out in the radio room, 
and the current to  the transmitter went off 
probably on account of the cables carrying the 
cu rrent from the engine room dynamo to the 
radio room having been blown apart i n  the 
t w een decks where the explosion occu rred o r 
me lted by the fire which started immediately. 

The radio operator was on  watch at the t ime 
of the explosion but except for being badly 
haken up was uninjured, and after pick ing up 

a l i fe preserver made his way as soon as pos­
s ib le  up to the boat deck where the master was 
d irecting the launching of  the two remain in� 
seaworthy l i feboats. 

0 

Captain  F. L. Sears asked the operator i f  
there was any chance o f  being able to send a 
dist ress message out ,  and the op rater said i t  
was impossible, a l l  the radio apparatus bavin" 
been put out of  commission by the explosio; 
so that  1 t  was impossible to e i ther send or  re • 
receive s ignals.  

The Capta in  then ordered the crew into the 
l i feboat and everybody except one man, a 
w iper who was k i l led by the explosion man­
aged to get into the l i feboats safely,  a lthough 
one or two men were pretty badly burned. The 
Jif boats then pulled away from the b laz ing 
sh ip, and rowed or dr ifted around in the chop­
py _sea for several hours, when Captain Sears 
decided to go alongside the "Petrol"  again ,  as 
he thought there was a poss ib i l i ty of the fire 
bu.rn ing itsel f  out.

When the l i feboat came alongside the ship, 
the capta i n  and six or seven men clambered up 
ropes hanging over . the bow of the ship and 
reached the main deck. But t he sea having got 
much rougher, great d ifficulty was experienced 
111 keGping the l i feboat from being dashed 
against  the ship side and smashed by the heavy 
s as,  the capta.in therefore ordered the l i feboat 
to stand off from the ship a.nd only to come 
back and pick him and the remain ing men on 
board oft when he  si�nalled. 

The fire on the "Petrol" had by now gained 
so much headway that  i t  was v-i s i b le for many 
m i les ,  and  shortly aftQr dusk after the l i feboats 
had been pul l i ng around for several more hours, 
the lights of  two vesse l s  coming i n  our direc­
tion ,vere v is ible.  

The ship closest to the l i feboat contain ing  
ten men ,  including the  2nd officer and the radio 
operator made signals in answer to the S. 0 . S . 
signa l s  sent from the l i feboat by a flashlight, 
and soon was able to pick up the men from the 
l i feboat, when i t  was learned that the rescue­
ing ship was the S "Trirnountain." 

The other l i feboat conta ining about n i neteen 
men was unable to  get close u p  to the Tri-

Se p l em ber, 1983 

mountain on account of the heavy sea and be­
ing  on the  weather side, but  succeeded i n  get­
t ing p icked up by the other ship wli ich had 
seen the blaze,  a.nd which turned out to be the 
SS "Gul fgem." 

The Gulfgem then sent a lifeboat with volun­
t ers ov r to the Petrol to bring off the re­
maining men on board there, and succeeded in 
saving all xcept Captain Sears, who refused 
to  leave the doomed vessel. and remained on her 
t i l l  she exp loded a.gain  and sank immediately 
a t  about 11 : 00 P. M. about ten or fifteen min­
ute af ter  the last man was safely taken off. 

The "Trimountain" with ten survivors and the 
"Gulfgem" w ith twenty-six aboard then pro­
ceeded to Charleston, S. C. , where al l  were sent 
ashore ancl later brought up to New York by 
bus. 

N. R. A.
The i,pperniost question of  the  

nioment is  " Where docs the  radio 
operator fit in on the NRA ? Noth­
ing has as  yet been decided. It  is 
vrobable th at  th e ship man will 
come under the general classificci­
t ion of other marine employees on 
boats. The land, and a irway station 
man w,uler the same classification 
as telegraph operators. The broad­
cast station operator under still 
another  classification, more easily 
identified. 

Meetings h ave been held at Wash­
ington by the different interests 
concerned. As  yet no final code has  
been approved by the Government 
authorities. 

* * * Q-R-U '� * * 

Dy DOXALD M Y E R S  
I t ' s  Q R U  in  the  �orning, 

And QRU at mght, 
While QRU during "AS three" 

Is the -neopyte's del ight. 
When · igna ls  far are rambling in­

A thousand miles or two--
And a shattered distance record 

Would bring a thri l l  to you, 
A Fi nd from Below, with unholy glee, 

Opens her up-right abeam, by Gee­
( Stuttering with great persistency,) 

And with long preamble addressing you 
Winds up wi th  a QRU, 

K i l l i ng· a s igna l-'twas clear as a bell­
With a rusty spark. as rough as hel l. 

QSA-Q RK ?---QRU ?-
So he lp  m , what I long to clo ,  
( In  v iew of  these c i rcumstances) 

Is written i n  the Book of Ru les 
As  Pena l  Happenstances. 

So repressing cleadly wishes, I 
M ake answer short and snappy, 

As  the on and only th ing to do 
To keep the beggar happy 

Is give him the old. tr ied and true 
Abbreviation, "QRU. " 
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THE LEAGUE OF NATIONS' 
WIRELESS CENTER 

By S .  NATALE DI LORENZO 

The important rol p l ayed by the League o f  
Nat ions i n  world pol i t ics is  w I I  k nown. I t  i s  
a t  the same t i m e  t h e  role o f  intermedia1·y of  a rb i ­
trator, o f  n1ediator, a n d  in a word, t h e  orga n izer 
of peace. 

Obviously,  in  order to play this part the 
League of  Nations must  conserve both i ts  l ib­
erty of action and i ts  autonomy. It can read i ly  
be  seen that  it can  on ly  succeed if  i t  ensures .  
by its own n1eans al l  the necessary con1111un ica­
tions with the d ifferent adherent nat ions. 

I t  i s  extremely del icate to env isage, in order 
to ensure commu nicat ions in  the event of  a con ­
tl ict, the use of any other w i re less stat ion than 
that  belonging to the  League itself .  It would be 
nee ssary, in effect, that that stat ion be able 
to gel in  contact w i th a nat ion,  not only abso­
lute ly a stranger to the confl ict ,  but  a l so co 1 1_1 -p l  t e l y  devo i d  of  a n y  commerc i al or  economic 
relat ions with the bel l i gerents. 

Even were these sp cial condi t ion · fu l fi l led, 
there would sti l l  sub ist the addit iona l  draw­
backs inherent and inevetable in an explo i tat ion 
of  th� k ind, such as loss of t ime and  hea ,·y ex-
1:end itu res. 

1 11 the event of a Eu ro­
pean con flagrat ion  o n l y  
t h e  autonomous hold inv  
of  111 •ans f corn n1un ica­
tions ·would ensure the 
League of  Nations free­
de:m o f  action.  

I n  the earliest plans for 
t.he League, immediately 
fo l lowing the World War, 
al l  this was obviou • anu  

.s teps  were i mn1ed iate ly 
taken to i nclude plans for 
an ln clepenclent w ireless 
station with power s u ffic i ­
ent to encircle the g lobe. 

A lthough under d iscus­
sion for many years it 
·was only i n  Seote1nber,
1929, that th A ·semb l y  of  
the League of  Nat ions re­
solved to begin the actua l  
erect ion ol' t h e  w i relesa 
· cat ion .  S ince the project
would b of equal ly  great 
imp rtance to all mem­
bers, a con1 n1 ittee of int r­
na t ional experts prepar d 
sp ci flcations for the sta­
t ion .  

Not  long ago the N.Y .  Tim.es in New 
York announced a netvsbeat by catchi'YIU 
a broa d.cast over the air and having i ts  
radio 01Jerators ioorlc overtime picking this 
u 1J. It was cl.aimed that the edition of the
'l'irncs was on sale in TiVashington, D. C. ,
for members of the State Depart?nent be­
fore they arrived at their desks to receive
officially ca bled dispatches, and before 
o ther newspapers received officially is­
sued copies released by the  State Devart-
111.ent.

fl ere is a description of the station that
tranS'rnitted the  m essage. Some nionths ago 
we described the N,  Y .  Times receivin g 
Station that did the  receiving . 

being to ensure for the w i reless centre complete 
immu n i ty and i n dependence. 

The League Assembly decided to accept the 
project subm i t ted by the Swiss gove rnment ,  
which provided that the  League of  Nat ions bear 
the cost of the two short wave t ransn1 i t ters, 
w h i l e  the Radio-Su i sse, Limited Company for 
W i re less Te l egraphy and Telephony,  would be 

It was decided that the 
Installation of the Leagu� 
of Nations Wir Jes · Cen ­
t>'e should consist  o f 
transmi t t  rs -cov r ing both 

:'ll u rco1 1 1 Short - "\V n v o  'l' r11 1 1 s rn i 1.t c ,· a . t  t, h c  J , c ,, g u c  o r  X1• t J 0 1 1 s  "\V l ro ­
l c ss  S t u t l o n .  Sw i t ch  gea r 1 icrmlt. · u s e  of  a n y  o f  fo u r  w a l' c S  select e!l 

l lc t w c c n  H a n ,l JOO me ter · ,  
th  ·hort waves and  t h e  mediun1  waves. Tho 
transmitters shou l d  be capable o f  be ing  us d 
both for tel graphi  • and telephon ic  commun1-
cat ion • • .  R ce ivers c:ov r ing practica l l y  a l l  pres­
ent u s  d frequenc i e w r to b supp l i ed .  A r ials  
both direct ive  and sem i-d irect i ve were to be 
ere t cl. The power supply would be nsured by 
the local el ct ric power stat ion or  by m ans 
of an autonomous g-en rating plant ,  the obj ct 

call d upon to  provide the med i u m  w a ve tra ns-
1n i t ter, a certa in  n u n1ber  or  r cei v 1-.· , lhe t�chn i ­
n ica l equ ipment of  a central te legraph office at  
G eneva, as wel l  as  the land and  bu i l d i ngs nee s­
sary for the trans1 11 i t t i ng and re ·e i v i n g  stat ions .  

In  choosing the locat ion for t h  W i reless 
entre is  was natu 1·a l to p lace i t  as  near as 

practicabl to  the v n' ·eat of  the L ague of 
Nat ions. This, in  addit ion to the advantages thus 

"CQ" C o m m c rc in l 
R acl lo  

ob ,· i ou s ly enjoyed, a lso p laced the w i re l ess sta­
t ions at the pos i t ion most free of the  d a nger of 
coerc ion  and se i zure in all of  Eu rope. 

The actua l  locat ion of the transmit ter is at  
Prangi ns, a bea u t i fu l  spot  on the lake  cl ose to  
Nyon , a bout eight m i les from G eneva . The re­
ceh· i ng posit ion is  at o lovrex, on a p laLeau in 
the lower h i l l s  of  the J u ra .  back of Geneva. 
Both pos i t i ons are connected by subterranean 
cables for auton1at ic  work i n i;:- with the operat ing­
offi ·e i n  the  League Secretar iat  a nd w i th  two 
a u x i l i ary offices--one i n  the pala t ia l  ha l l  where 
the As ·embly meets and another i n the Dis­
armament  Con ference b u i l d i ng next to the 
League Secretariat on the Quai W i lson. Tlwv 
are a lso connected with the Swiss Po.'t Oflice ··s 
m a i n  te legraph office i n  G eneYa . 

"l�he Leag·ue's Sunday broadcas t ing program, 
which  goes out i n  Engl ish ,  French and  Span ish, 
on  two short wave lengths. or ig i na tes i n  an 
office of  the League Secretariat  wh re a m icro­
phone  has been i 11stal lecl . 

The League of �a t ions ,vi reless Centre was 
erected a t  a cost  of nea rly four m i l l ion ;::-o ld  
francs,  of which 2 ,500 ,000 was borne by the 
League and about 1 , 500 ,000 by Radio- Su isse.  I n  
normal t i mes i t  is  t h e  Rad i o- Su isse i n  cc:, l l a bora ­
t ion w i t h  the Leagu e 's  trans i t  and  con1111 u n ica­
; ion . sect ion ,  which operates the s tat ion ,  wh i le
1 11 t i mes of emergency,  such as d u r i ng the re ­
cell l Sh:;i.ngh ai cr is is  a n d  the  Ch in  sc-J apanese 
d i spute 1 11 Manchuria ,  the League has complete 
control .  Orders to s top 
host i l i t ies and other ur­
gent negot iat ions can thus  
have priori ty . t hereby 
keepi ng the Leag·ue  Cou n ­
c i l  i n  d i rect com rnun ica.­
t ion w i t h  danger spots. 

In normal times the stn­
ti n is in cons tant  use for 
the excha nge of  t e l e­
graphic  messages between 
the L ague Secre tar ia t  
and cle lega t ions  at var ious 
con feren ces at  Geneva ,  
and a l  o w i t h  the gr a t  s t  
poss ib le  n u m ber o f  exll ·a­
Eu ropea n gc-vern n1en ts

1 

e i ther d i rectly or  by 
n,ea n o f  r t ran  m ission.  
Apart from th is ,  the p lan t  
can be en1ployed for  tran�­
m i tLng c i rcular 1nes agt!s 
from the Leag·u e  Secre­
tar iat  to member S ta tes,  
thereby ensuring a near­
e r  connec t ion  between the 
League Secretar iat  and 
ex t ra-Europea n cou ntr i es. 

rece ivers and t ransm it t i ng and rece i v i ng aer i als,  
connected w i t h  their own type of feeder. Hol land 
has provided Ph i l ips val ves and most of the 
e lec tr ica l power machinery is of  Swiss manu­
facture. 

'l"'he t rans1n i t t ing stat ion a t  Prangins, there­
fore, cons ists  of  two short- wave t ransn, i tters 
belonging to the League of  -:S.at ions, and  a med­
ium- wa ve transm it ter ,  provided by the Rad:o­
Su isse. 

The French short- wave tran smi t ter  suppl ied 
by the Societe Fra ncaise Radio-Electr ique is  of 
a new type recent ly perfected and comb in ing a l l  
the l a test i n1 p roven1ents o f  1nodern techniqu� 
in  re la t ion to the production of  short H ercz ian 
waves .  Mak ing use of  a p iezo-electr i c  q uartz 
cryst al i t  is characterized by rig-orou Jy stable 
frequ ency of t ransm ission a h i gh efficiency, 
and extreme fac i l i t y  of worki ng_ Speeds i n  ex­
cess of  200  words per minute have been estab­
l i s hed. This t ran  · rn i t t e r  has a w a ve range fr n1 
1 4  to 40 n1et res and is a t  present  work ing on 
three waves i n  the ne i ghborhood of  1 5 .  l , a r.d 
35 met res. The first  ca l led the day wave t he 
second the t w i l ight or even ing w ive. and the 
third the night w a ve . When the tra nsn1 i t ter  is 
working in  telegraphy on pure cont inuous  wa ves 
the pr i mary osci l la t i ng c i rcu i t  has a power of  
20  k i l owatts and w h e n  opera t i n g  i n  te lephony 
its power is  8 k i lowatts .  l\lloreo \- er, the cor. struc­
t ion of the penu l t i mate  stage enab l  s l h  power 
to b quite easily doubled. The Societe also 

Experiments i n  radio­
te lephony are b e i n g 
carried out which,  it i s  
hoped . wi l l  r suit in  clos-

'l' h e  Soc l c l e - F ra n r n l s c  J! !Hl i o - S u lssP  'l'rn n s m l t tc r a. I the L c tt g u e  of  
N 1t t io 1 1 s  S t u t i o n .  

r contact betwe n t h e  
work of  t h e  League and publ ic o p i n i o n  thr-ough­
out the world.  

As was  to be exp cted, the equ i pment  of  th•3 
Leag·ue station is i nternational in character ; 
components  having b en suppl ied by th lead­
ing wire le  ·s manu factu rers in cou ntr i  s wh ieh  
ar  members of the League. 

B1· i ta  i n ' s  contr ibut ion  is a short -wave t ra ns­
m i t te r  w i t h  feeder and aer i a l  systems and also 
telephone terminal gea r supplied by lhe M a r­
coni W i reless Telegraph Compa n .r , L i mited. 
'!'he Mar oni Compa ny also erected for the 
Rad!o- S u i s  · e  a med i u m - wa ve t ransn1 i t ter . Thu 
Socie t e  Pra nca i se Radio- Electr ique  have i n ­
sta l l  d a short-wave transmitter and  t h e  Tele­
funken Com1 any of  Germa ny are respons i b le  for 
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suppl ied three h igh ly  accurate frequency-metres 
cover ing a l l  the frequencies at use at th� Cent re. 

The medium- wav.; transm itter supp l ied by the 
Rad io-Su iss has an ae r ia l  pow r- of  fi fty-ki lo­
wat t .· and can work on an.v wave between 3 ,000 
and 5 ,000  ,net.res By tne:1 11s of  t h i s  t ra ns 1n i t te r 
comn1 u n icat ions  w i th any  po in t  in Eur  .... ·pe can 
readi ly  be estab l i sh d. 

Great Br ita in ,  thl'Ough the Marc ni ompany,  
suppl ied one of  the  short- wave transn1 i t ters with 
feeder and aer ia ls  systems .  U nl .ke  the Fr nch 
t ransm i t t  r wl" i ch ope rates 0 :1 selected wav s 
w i t h i n  its band ,  th Br i t i sh transmitt . r . mak­
ing use o f  the  l\1arcon i -Fra n k l i n  "'on .  tant Fre­
qu n�y Drive !'or stab i I ; ty  control ,  can operate 
on a.ny wa, ·elength b tween 14 and  100  metroas .  
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This  system, permit t ing great flexib i l ity,  also
ensures great  stabil ity of  frequency over its en­
tire tun i ng range, Change of wavelength can
be completed in a few m in utes . Telephony as
wel l  as pure continous wave or note modulated
telegraphy can be used ; the change be1 11g ef­
fected by switch i ng which also. provides for a 
change i n  the depth_ of _modulat ion ,  shou lC such 
be desi red .  Modulat 10n 1s by choke control .  The
Marcon i  transmitter is designed to g ive an out­
pu t  to the feeder system on telegraphy of  20  
k ilowatts o n  the shortest wavelength and cor­
respond ingly greater output on the l onger wave­
lengths. 

'l.'he high tens ion or  
plate power �upply  i s  tak­
en from D irect Current 
generators with an  output • 
of 60 l< i lowatts at 6, 000 to 
10, 000 volts. Curren_t for 
the main fi laments 1s de­
rived from 20  to 30 vol t 
D irect Current generators 
driven by Alternat i ng 
mot  rs ,  whi le  separate 
motor generators are used 
for the  anode and fi la ­
ment  suppl ies to the  mas­
ter osci l l ator u n i ts ,  and 
a l l  gT id bias i s  obta ined 
f r o m  rect i fier- potent io­
meter  equipmen t s  off Al­
ternating Current  supply. 

York ,  Shanghai , Nagoya, Rio de Janeiro , and

Buenos Aires. 
The telephony service has also been employed 

and speeches have been successfu l l y  t ransmit­
ted to Am rica for rebroadcast i ng. 

Sir  Eric Drummond, secretary General of the

League, reinarking o n  the League' s \�Ti re less
Centre, sa id  : 

"We can hardly est imate the change that may

The aerial syste111 at 
the Centre consists of  
three groups of beam­
aerials. The first grou p, 
making use of  the M ar­
coni systen1 ,  cornprises 
two parts, one  o f  which 
is d i rected toward South 
America the other  toward 
the Far East, each side 
being composed o f  two 
complete sets  of aer ials  ; 

'l' he  Power Su1 1 11 ly Room for T h e  'l'ro nsmltters at The  Lengue o f  
Kations "' lreless Station.  

one for day and one for n ight working. The sec­
ond aerial group us ing  the Telefunken system 
i s d irected toward Central America and ca n ue 
shi fted in the d irect ion of  Austra l ia  and the 
�est Indies. This group i s  a lso d ivided into a 
n ight and day array. The third aerial ,  designed 
for one wavelength on ly, is d i rected toward 
South America and can be sh ifted toward
Brit ish India. 

In  addition to these three groups of  beam 
aerials the stat ion possesses three semi-direc­
t ional aerials. Al l  the aeria l  systems ar connect­
ed by feeder to a commutator box con venient to 
the transmit ters and so arranged that e i ther the 
Marconi or the S .F.R.  transmitter can be used on 
any of the aerial  systems appropriate to the 
wavelength. 

?-'he stat ion has been i n  constant use for world 
wide telegraphy si nce the open i ng of the Dis­
armam nt Conference at  Geneva i n  February 
1932, with sat i sfactory resu l ts. The efficiency of 
the stat ion and the  value for quick and com­
plete d i ssem inat ion of i n format ion  were strik­
i ngly i l lustrated rece>1t ly  when th League's 
1 5, 00 0 word report on the Chino-Japanese d is­
pu te in Manchu ria was broadcast to the ent i re 
world. Acknowledgement  of splendid recept i on 
,vere received at the Centre on th is ten hour 
world wide broadcast from Wash ington,  New 

be made i n  international  relat ions i f  people i n  
various parts o f  the world become accustomed 
not only to  the thoughts but even to the actual 
vo ices of the statesmen of other countries . " 

PAST, OR FUTURE? 

A contemporary publ icat ion states among 
other  th ings that the 19 1 4  strike of Commercia l  
opera tors was lost  due to the fact  that  "rank 
greenhorns"  were shipped West from Eastern 
radio schools to  take the operators' places on 
post. Eve n  though the said students could not copy five words a m inute , they were treated to 
the finest. 

Frankly,  we wo.uld  rather look forward than 
backward, and with due thought may we re­
mind each other that the West  now has every­
thing considered school for school turn ing out 
0operators  ?" 

A FISH STORY FROM FRANCE
A French correspondent at  La Rochel le France,. suggests that the radio operators · payon fishi ng boats  be determined by the catch He suggests th':'t the operator be guaranteed a salary of ,9 00 f1ances, ( for the tr ip evident ly) ,and tha_t a r�te of  6% b e  given t o  t h e  radio operato_, as hi pay on the ent i re catch above80 , 00 0  fra ncs. Of  course below the 80, 0 00  franccatch he would be covered by  his guarantee. 

"CQ" Com merclnl
nadlo 

MEASURING ANTENNA RESISTANCE 

By L. F .  JONES 
Transm i t t e r  E ngineer  RCA-Vic to r  Ccmpany 

'l'he I11easuren1ent  of  antenna res ista nce i s  one 
of the commone · t  causes of sleepless n ights and 
headaches to the radio eng-inee1�. I t  is a measure­
ment  that i s  not easy to  make accurately due 
to the many u nsuspected sou rces of error. Yet 
i t  i s  one of  the most important steps in  adjust­
i ng a radio transn1 i tter. An tenna res i stance 
must genera l ly  be known before a trans rn iss ion 
l i n e  c :in be term inated properly.  and it must  a l ­
·ways be known to ascerta i n  the power output
of the stat ion.

Defi n i t io n  
If  t h e  impedance between an  an tenna term i n al 

and  ground is n1easured at the operat ing fre­
quency, i t  w i l l  be found to  consist  of an i nduc­
tive or capacit ive reactance plus a res is t l \·e con1-
ponen t .  The .res i s t ive component i s  known as 
the a nte nna  resist ance and i s  the value which .  
when mu l t ip l i ed  b�' the squ are ef the current 
flo w i ng inlo the antenna  tern1 ina l ,  i s  the 1nea­
sure of t he power suppl ied to the antenna.  A l ­
though the antenna resistance consists of  several 

different res is tances inc lud ing rad iat ion res i� t ­
ance, con du ctor res is tance. ground resistance,  
eddy current res i stance,  it was spec i fied as be­
ing measu red between "antenna tern1 ina1 · •  ( a n ­
t e n n a  l ead )  a n d  ground and  therefore d id  not 
include the res is tance or the permanent equ ip­
ment connected i nto the  anten,pa c i rcu i t  for tun­
i ng and  coup l ing pu rposes 

The I RE Standards Committee states that  
such equ ipment  res i stance should be i nc luded 
but the Federa l Radio Commiss ion . be i ng in ter­
ested in on ly  the power actual ly  del i vered to the 
antenna ,  has stated upon i nq u i ry that the re­
sistance of the coupl i ng and tun ing equ ipment  
mu t not be inc luded. A ny\vay the question is  
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genera l l y  of sma l l  im porta nce because we l l  de­
s igned cou p l i ng and tun ing equ ipment  usua l ly  
has  less than one ohm res istance at broadcast 
frequenc ies.  

The power rat i ngs of  a l l  RCA transm i tters are 
based on the measu remen t  of power del ivered 
to the antenna tenn i n a l ,  when effici nt trans­
n, i ss ion l i nes are avai lable .  A 1 I{ VV transin itter, 
for instance, n1ust deliver 1 I(,v to the antenna 
over and above any losses in  the  antenna tu n­
i ng equ i pment .  

Procec l  n re 
'l�here are a nu rnber of ways of ineasur ing 

antenna res istance. The n1ost custon,ary and 
probably the most convenient  \\'ay is  that shown 
in  Figur 1 . 

An osci l lator  is u sed to i nduce a vol tage i n  
a sinal l  p ickup co i l  · ·L ."  A Yar iab le  r e  · i  tance, 
a n1eter and  a t u n ing condenser are connected 
i n ser ies w ith the antenna .  A loading co i l  may 
be connected in p1ace of  "C" '  or i n s r ies  wi th  
"C" i f  one is  requi red to  tune the a ntenna to 
resonance.  �I\. wa\·emeter i s  used for adjust i ng 
the osc i l la tor  to the  desired frequenc ies. 

·wi th  the  osc i l lator adjusted to the  frequency
at which a 111easuren1ent  i • desi red, the resist­
ance shou l d  be set at zero and th antenna is 
t u ned to resonance as i nd i cated by t he meter 
"M. " The coupl ing between the osc i l lator and 
"L" should be adjusted to  gi ve a conven ient  de­
flect ion on  the meter. The res istance should then 
be i ncreas d u n t i l  the  current i nd icated by t he 
meter is exactly  .half of the  former value, where­
u pon the i nserted resistance "R" i s  equa l  to the 
an enna res i stance plus the resistance of  "L," 
"M," "C''  and the con nect ions t hereto. The total 
res ista nce of  these last i tems,  known as the 
"equ ipment  resistance," is  general ly  known in  
advance. I t must  be subt racted from the value 
of  ' ·R" obta ined the remainder being the desired 
antenna res istance.  

I f  the equ i pment res istance i s  not known it  
may be determined by d isconnect ing the antenna 
from the c i rcu i t  and by connect ing  the upper 
side of  "C" to  ground through a h igh qual ity 
impedance "Z " The impedance "Z' '  n1ust be of 
high qual i ty so that i t  will not add an appre­
c iable new resistall(:e to the c i rcu i t  ( usual ly one 
of the coils or conde'nsers suppl ied as part of  the 
permanent  antenna equ ipment w i l l  suffice ) ,  and 
it should be of  approximately the same react­
ance as offered by the antenna so that the set­
t i ng of "C" will not have to  be aupreciably 
changed. The resistance "R" shou ld then be set 
at zero and a convenient deflection should again  
be secured on the meter  having first  t uned the  
circu i t  to resonance by s l ight l y  sh i f t ing "C. " 
Aga i n  the va lue  of "R" should be i ncreased 
u n t i l  the current is reduced to  ha l f  whereupon 
the value of "R" I s  equal to the des ired "equ ip­
n1ent  resistance. " 

J> rcc11 11 t l ous
In mak ing  the n1easu ren1ents it  i s  essent ial  

t hat the fo l lowing precau t i ons  be careful ly ob­
served. 

1 .  The osc i l l ator should have large reserve
power so that only very loose cou p l i ng to the 
antenna is  req u ired. I f  this condi t ion  i s  not met, 
the a djust ing of  "R" wil l  apprec i ably affect the 
loading of  the osc i l lator and wi l l  t hereby a ffect 
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its outpul .  If the meter "M" has a max imum 
scale of  approximately 100 mi l l iamperes it is  
best  to us an oscil lator o f  50 or  l 00  watts 
power. Smaller osc i l latorrs may be used if  more 
sens i t ive 1neters ar used at "M." 

2. Or a small  osc i l lator may be use� w i t h  
t ight coupl i ng to t h e  antenn'!- i f  a, radio fre­
quency am met r i s connected 111 series w i th the 
oscillator's outpu t coil .  By ·m ans  of th is  meter 
any variat ions i n the osc i l lator·s output can b 
allowed for or t he output can be held constant 
by a rheo. tat in  the oscil lator's circuit . . 

3. It is i mportant that the voltage rndue:ed 
in the anten na c ircu it  by the osci l lator be m­
duced at one point only, and that th is  po int  be 
adjacent to ground. The oscil lator shou ld there­
fore b so arranged and connected that i t  wi l l  
not radiate large amounts of energy wh ich may 
be p ick d up by the antenna o r by oth r parts 
of the test ci rcu i t .  E very effort should  be made 
to induce a voltage only in  the pickup coil "L: ' '  
It is inadvisable to attempt to  u s  the ma111 
t ransmitter i n  place of  the  auxi l iary osc i l l ator. 

4 .  Any tank c i rcu i ts such as th on 1 11 . the 
l ine termi nat ion qu ipment or transmi t te r  
should be short · i rcu i ted or open  circuited so as 
not t o  effect the measurements. 

ii. J ust before each measure ment it .  shou ld be 
made certa in that the antenna c 1 1·cu 1 t  1 s  tuned 
to exact resona nce. . 

6. The reslstan e mu ·t be of a t ,·pe pr sent1ng 
negligible inductance or capacitance at the frE:­
quency bei ng used. A spech:i.l decade box 1s 
made wh ich is  su i table for this purpo • 

7. The meter "M" must of cou rse be of the

thermocouple type and should preferably_ hav.� l '
a 

ful l scale reading between 25 and 12� mi . 1-
a mperes depending on the osc i l lator power avail­
able .  Weston thermogalvanometers rated at 1 15  
mi l l iamperes ful l  scale  have been found very 
suitable. They have a current squared sca)e, so 
a reduction in current of one half  necessitates 
a reduction i n  sca le read ing to one quarter • . 

8. The use of the electrostatic shie l d  "S" is
d

t'i��
e 

;�\�';,�� �.��i:�!���
i
�\iould be measured 

not only at the operat ing frequency but also at 
four or fl ve frequencies each s ide so that a cun>e 
of  antenna resistance ver·sus frequency can be 
drawn.  The s lope and smoothness of such a 
cu rve are useful in prophesying the accuracy of  
the measurements. 

10. Whenever the res istance measured at the 
operating fr quency seems unreasonable, the 
resistance at the fundamenta l frequency should 
be measured. An antenna 's  fundamental fre­
quency is  i ts  resonant frequency wh n connected 
directly to ground. If condenser "C" is r -
moved and if the pickup co i l  "L" contains only 
several turns ( neglected ) ,  the antenna funda­
mental may be measu1·ed without furth r chan�e 
in the c i rcuit of Figure 1. In t h i s  case the osci ! ­
lator is  of  course to be tu ned to the antenna s 
resonant frequency in stead of t u n i ng the ant n­
na to the  osc i l lator's frequency. I f  the  resistance 
at  the fundam ntal is  not between L5 and 30 
ohms the design of  th antenna and ground 
systems should be look cl upon w i th suspicion. 

The method described above i correct for 
m asuring true antenna resistance. The resist­
ance so obtained. when mul t ipl ied by the square 
of  the antenna current as m asured by a meter 
i n series with the antenna lead, wil l  correct ly 
ind icate the power output. However, in practice 
it is  customary to locate the met r in the ground 
lead as shown in Figur 2 .  In this case the 
by-pass ing effects of  the d i str ibuted . c.apacity 
"Q" and of other m iscel laneous capacities wi l l  
cau e the actua l  current at  the m ter to  d i ffer 
somewhat from the tru antenna current as  
1neasu red at  "P. "  Ther fore an "effecti ve" an­
tenna resista nce somewhat d i f-ferent from the 
true 1 ·  istan e must gen ral l y  be used when 
the antenna current i s  m a sured in  the grou nd 
lead. To find th i s  effect ive  resi tance two meth­
ods may be employed of  which th first is to 
be preferred. 

E frcet,1'· c Res l s ttwce 

(A)  The antenna ammeter may first  be in­
serted at  "P" and then i n  ·er i  s with the ground 
lead, not ing the two currents .  S i_nce the w:"-tts 
or I"R are the same for both pomts and s1 1:ice 
the R for the upper point i s  known, the effective 

(Con t i nued on Page 3 3 )  

"CQ" C o m m el'c la t  
.H n , l lo 
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PIONEER WIRELESS OPERATORS 

By DR. LEE DE FOREST 

"My m ail  still assumes prod igious proportions 
at  t imes. I am constantly re-fi l l ing fountain 
pen, constantly buying supplies of  stamps. De­
spite these deep and b l ind ing sands, the scrub 
cact i i  and scant vegetation around me, this 
wr tchecl hamlet and its dwellers, I find scenes 
of appealing beauty in sky and water." 

At last t he lot of Leyden jars arrived, sui>­
stituting for the plate-glass In  oil ,  which was 
for ver breaking down when the spark gap was 
widened for higher voltages. An addit ional 
transmitting helix, also, to  enable us  to try 
long r wave-lengths and higher r. f. potentials. 
An air-b last on the improved spark gap, to 
give better quenching (altho we didn't then 
know it  by that name).  

And then the e ndless test ing, changing of ad­
justments on hel ix and condenser, d ing-dong, 
"D, D,  D"-all through the night-sending and 
l isteni ng on schedule-much utilization of 
Western Union. 

It was useless to attempt communication by 
d ayllgl1t--static was absolutely conti nuous ex­
cept late at n ight. Frequently I tried and re­
tried every form of "static el iminator" circuit 
I had ever devised, with i ndifferent results, ao 
terrific was the disturbance around Pensacola ; 

specia l ly  where all  the cloud-framed horizon 
was pink and lurid from the continual glowing 
flashes of heat lightning, with never a growl of 
thunder. 

And when without either antenna, earth, or 
tuner connecetion to the e lectrolytic receiver I 
cou ld  sti l l  hear a constant grinding in the 
head-phones I would resignedly lay down [he 
"cans" and call u pon the name of the Lord in 
prayer ! That ,  my fr iends, was static, as we 
knew it  away back in ,1905, before Prof. Pupin ,  
and other northern theorists began to patent 
"el iminators. ' '  Had these savants ever sum­
mer d i n Pensacola, Florida, they could have 
saved the ir  patent fees. 

Remember-we had no aid of wave-meter,
nor even a hot- wire meter in those crude days 
of Wireless in the Raw. Consequently only by 
d int of "anchor spark gap" readings, and groan­
ing of  the transformer, or length of  blue brush 
discharge, and by constant monitoring reports 
from Sou th West Pass Station could we guess 
which was the best, or the most promising fre­
quency, or correct length of a spark gap. We 
easily calcu lated our wave-lengths, but th"1.t 
solved no problems. 

We simply, doggedly tried every degree of 
coupling for each separa.te wave length,  and 
varied the spark gap and transformer primary 
inductance for every i ndividual setting of an­
tenna inductance and capacity, keeping system­
atic records of each as we progressed. On 
schedule times, and these during only a few 
hours of the late n ight, for the reasons stated 

And thus the torrid, soul-trying weeks wore 
away. 

• Unt i l  on  September 3, five weeks after I ran 
the fever quarantine, as I was comi_ng back to 
the wireless station, after a dawn-hght cup of 
cbffee-I saw Iradell standing in  the door (!f 
the shack waving a yellow blank above h i s  
head. "They've got us ; they've got us ! "  he 
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Old Timers enjoy Dr. de Forest's 

series--1u:i.w comers will want to 

know what obstacles had to be 

overcom,e. A correct appreciation 

dmnands that you follo·w "Pioneer 

Radio Operators," which started in 

this book in May 1991 , and this i8 

the twentieth installment. 

Dtte to its already condettsed and 

detailed form it is impossible to 

run a synopsis of what has g0?1,e 

before. Every radio man is grate­

fttl to the author  for the fine efforts 

he has  put on record through this 

series of articles. 

feebly shouted. Mutely I grasped h i s  hand and 
blinked bl i ndly at the rising sun.  

Again my D iary : "Sept. 3 .  At last the trlumpth 
has come. I have achieved the. long-sought end. 
Key West now hears this station.  Another dif­
ficulty overcome, one more problem solved. In 
a few days I will be leaving this region now in­
fested with the Fever. Yet I shall not go wit11-
out regrets. There are memories to cherish. 

· 'The day vanishing behind descending stars, 
nebulae paving the sky with misty l ight, as the 
moon the sea ; the dark waters aglitter with 
phosphorescence with a myriad of earth-born 
stars ; each wave a shimmer with moonbeams 
when there was no moon. And in tranqu i l  dawns 
I have heard again  the sweet s ing ing of tlle 
mocking bird, as  in childhood's southern para­
dise. 

"All of these thi ngs I will leave behind in the 
busy l i fe of  the Cities of the North ."  

Just what i t  was we did to final ly drive that 
hole through the atmospheric wall to Key Wes� 
we nev r exactly knew. All factors finall .v 
helped-the perfect grou nd, the improved anten­
na, the perfected attuning of the primary to the 
antenna circuit, the reduced losses in  the cir­
cuits ; but most important, doubtless, we finally 
found a wave- length for which the sky wave 
(undreamed of at  that period ) ,  or the shore­
skirting wave, did not interfere with the ground­
\Vave, or d irect-traveling wave. 

I cou id never convince myself that the pecu­
liar geography of that West Florida coast l ine 
played no  part  in that strangely puzzl ing 
phenomenon. 

Suffice it that so long as PN stayed on that 
Iuc)<y wave- length she never thereafter fai led 
to raise K. \¥.-( the gods of static permitt ing, 
always) .  

Now-a-days w i th undamped transm itters, with
audion ampl ifiers and t. r. f .  no end, such d i f­
ficu lties are swept as ide too quick l y  even to be 
noted. But i n  1905 they "sure were he l l . "-And 
I doubt .not that today a careful rad io  survey 
between Pensacola and Key West might reveal 
some qui te  unusual and extremely interesting 
interference ph enomena. 
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COLON, ON THE COAST OF ADVENTURE 

By WINFIELD M. THOMPSON 
Field Agent, Panama Pacific Line 

,U, QXG 'l' U:E OLD WA'l'JUt F' Jl O X '
l

' AT COLOX 

I n  the  foregroun1 I  a re t h e  r u i n s  o f  one of the  piers  of  go ld  rush  d a y s , a n d. t h e  uvright !, 
of u si < le w h eel s tea 1ner ' s  eng ine .  Pier  1uHl sh i )) were b 11 1·11ed n_ia n y  y e n rs a�u.  'l1h e  ne w  

d o c k s  a t  Cristobal  join t 1 1 e  shore l ine  a t  t il e  e x t r e m e  r i g h t  of  the 1nc tu re .  

As guardia n  of  the Northern gate at the Pan­
nama Canal ,  Colon has an important place 
among the world's spec ia l ized ports. In  origin 
akin to Suez and Port Said, but larger and more 
vital than e i ther, Colon like them l ives on trans­
portation.  The construction of the Panama 
Rai lroad, in the fifties, brought i t  into pro� i­
nence. The digging of the  Panama Canal mam­
tained i t  for more than three decades, and the 
Canal's completion assured its future. 

Standing at the busiest crossroads of world 
trade routes-ships make more than 6000 tran­
s its of the Panama Canal each year-Colon is  
an important transfer point for steamship pas­
sengers Steamer Janes from every sea merge 
here fo� the transit of the Canal southward, or 
here assume the ir separate d irections as the 
ships come through from the Pacific. 

At Colon you may leave a ship that has 
brought you from Cal i forn ia ,  Australia, the Ori­
ent, the West Coast of South America or Europe, 

and board one that will take you to the Dutch 
East Indies, the North or East coasts of South
America, or in fact to any chosen part  of the
world .  I t  i s  only a question of wai t ing awhi le
at Colon for you_r next ship to come along. 

As a near neighbor to the Panama Canal 's 
great commissa ry base at Cristobal and to U. 
s. Army and Navy bases where many men are
enrol led for duty ;  as a port for cruise ships in
the Caribbean that do not make the tran­
sit of the Canal ,  and as a permanent port of
call for the Panama Pacific and the lesser inter­
coastal l i nes Colon reaps steady revenue from
varied sources. 

Colon lacks t!"'e hi�torical background of Pan­
ama City and its cl imate is  n ot so dry as  that
on the Pacific s ide of the Isthmus facts that 
the Colon citizen admits cheerful ly ; 'but there is
much in Colon to eng_age the attention of the
visi tor  with 1:11agana_t1on and an open mind­
not the ]east item berng the comforts and good

"CQ'' Commerclul
Rad io 

services of the Hotel Washington,  of  which the 
landlord is your Uncle Sam. 

·w hen the Town 1\'a s  Aspinwa l l  

The  tra veler of mature years associates Colon 
with the name of Aspinwall ,  given i t  when the 
American engi neers came down from New York 
to start work on the Panama Rai lroad, in honor 
of Wi l l iam H.  Aspinwal l, one of the bui lders of 
the line. 

Gold in  the gulches of  Cal i fornia was the 
touchstone that raised a modern city here out 
of  the primal s l i me of  a tropic swamp.  Gold 
seekers came by steamer from New York to 
the mouth of the Chagres River, seven miles 
West ,  and landed there ·.o make the trans­
Isthmian journey by way of the r iver and the 
old Cruces trai l  over the mountains to  Panama 
City. There is  no anchorage off the Chagres, 
and the steamers perforce came to Limon Bay 
for shelter. Her they could lie off Aspi nwa l l  
in secu rity,  except in  northern blows. At  such 
t i mes t hey steamed to Puerto Bello, 20  m i les 
east, where there i s  a pro tected harbor. 

The n a.tUe or t h e  N! tnl CS  

\Vi th  the com ing of  the l iners ,  the  
gold rush trave l  across the Isthmus 
and the building of  th rai l road, Aspin­
wa l l  qu ickly took on the  fever i sh ac­
tivity of a boom town. Piers and ware­
houses were bui l t ,  and the streets by 
the waterside were l ined with shops, 
saloons and board ing houses, run by 
n1en ,vho had co1ne hither from n,a n y  
parts of t h e  earth. 

The government of Colombia, to 
w h i ch cou n try Panama then belonged, 
watched the development of  Aspinwal l  
with an eye to  revenue, and taxed the 
American ra i lroad bu i l d  rs and their  
tradi ng· con1patriots with joyou s vigor 
But they did not accept the name 
Asp inwal l  preferring to  call the p lace  
Colon ,  in  honor of  the Great Dis ­
coverer. 

For s01ne years t here was a passive 
battle o f  names between the Americans 
at the Isthmus and the Colombian gov­
ernn1ent  over the na1ne Aspi nwall .  
This  fi nally was sett led in 1891 by the 
Colombians refusing to de l iver mai l  
addressed to Aspi nwal l .  Thence on ,  
Co lon  was Col on on ly ,  and  Aspinwal l  
d i sappeared from bi l ls  of  lading and 
gazetteers. 

When the French came. in  1 8 8 1 ,  they 
completed the tr i bute to  Columbus by 
nam ing the territory at the entranc<; 
of their Canal, Christophe. With the 
coming of the Americans, in  1904 ,  this 
became Cristobal ,  and so i t  is  today­
a triangle of American terri tory that 
is  physica l ly  part of Colon .  The Canal 
Zone l ine, for convenience, runs along 
the city's water front, but back of  the 
docks at Cr istobal .  

Thus, the flag of Panama fl ies on 
one side of the l ine ,  and the American 
flag on the other ; and pol i tical flct!om 
are maintained, with the solemn ac­
t uality of  a customs house or octrol 
station at the l ine . 

l\los1111ltoes Carried Death 

0 

13 

Doleful ballads were wr itten about the deadly 
Chagres fever of w hich men died over night. 
Also calculated to give Aspinwall a bad name 
were tales of men fighting to board the New 
York steamers and escape the horrors that beset 
them on the railroad job. I t  was said that every 
tie in  the road cost a human l ife. After the panic 
was over, and the road finished, doctors de­
c lared nearly as  many men died of homesick­
ness and fear  as of  fever. 

Certainly hosts perished for want of ordinary 
sanitary precautions .  The malaria and yellow 
fever-carrying mosquitoes were then unknown 
to science and the swamps of the Isthmus and 
the clear waters of  the Chagres received much 
u ndeserved blame. When the American sani­
tary experts of the Panama Canal staff had 
learned by exper iments the character of  these 
fever-carrying i nsects, and had banished them 
fron1 the Canal Zone-thus writing a marvelous 
chapter in the history of human progress-Colon 

( Continued on Page 28 ) 

During the five years the Panama 
Rail road was under construction ( 1 850-
55) the world heard many grisly tales
of Aspinwall and the Isthmus. l'nn a ma Canul ,  J , lmon Uuy and Colon. Offlcln l  li up 

Septem ber, 19/!Ji!J 
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HUMOR FROM BRITAIN 

H I N T S  '1'0 SHIPBUILDERS 

Fi rstly, never make the in i t ia l  error of re­
garding the op rator as anything but sub­
human.  Remember that on  no accou nt should he 
be provided w i th  a wardrobe, more than two 
drawers, the smaller the better, nor more than 
one port. Indeed this latter i s  a ridiculous lux­
ury, the idle perpetuat ion of an  aberrant prec­
edent. At any rate i t  i s  essential  that this on� 
port sha l l  be so placed as to admit  the very 
m inimum of l ight on to the desk whereat the 
operator pHforms his a l l eged duties.  

It is  perhaps hardly necessary to mention that 
as  many bogey funnels,  venti lator shafts, steer­
i ng gear rods, flush p ipes from the Master's 
W. C . ,  or any other impedimenta that occasion
or ingenu ity may suggest should be passed 
through the operator's quarters. Advantage 
sl10uld be taken of the fact that it will usual ly 
be fou nd possible to contrive that the only pos­
sible space for the motor-alternalor is immed­
iately over the Master's head when he  i s  i n  
bed. This w i l l  occasion the Master b u t  l ittle in­
convenience, he wi l l  see to that, but it wi l l  have 
the desired effect of tending to make the oper­
ator's l i fe almost as m iserable as it deserves to 
be. Should however it not be convenient to place 
the w ireless house near the Master's accommo­
dation then a site in  the fiddley structu re is  
highly recommended. A l i t t le  ingenuity wi l l  
ensure that the ash- hoist passes conven i  nt ly  
near and a study of an imal's hours of watch 
together with a word to the Chief Engineer as 
regards times of dumping ashes w i l l  work won­
ders. N.B.-vVe would emphasise the t imes  0048 
and 1248 G.M .T 

Natura l ly only one  door w i l l  be provided but 
a little thought upon the position of this item 
mayhap w i l l  be profitable especial ly should the 
vessel be eng_a�ed i n_ a regular trade. A study 
of the preva i l ing wmds upon this route w i l l  
generally e l ic it  which side is  l ikely t o  be the 
usual weather side of the ship. One need not 
say more. Should however there be l itt le or no  
choice i n  this  matter then a door  open ing for­
ward should meet the case. 

Of  course one i s  l imi ted in these degenerate 
radical  days, the good old custom of berthing 
the operator with galley boy has unfortu nately 
fallen into abeyance. S ic  transit. Even so there 
remain . many opportun ities for the enterpris­
ing bui lder and an efficient Marine Superin­
tendent ( square-rigged of course) should be 
allowed the ful l  scope of h is  prejudices.-( From 
The S i gnal London, Eng. ) 

Important News-" Watch Your Step " 
It is the patriotic, if not the bounden and 

legal duty of all l i censees of radio broadcasl­
ing stations to deny their faci l i t ies to adver­
� isers who are d isposed to defy, ignore, or mod­
ify the codes establ ished by the NRA, Com­
m i ss ioner Harold A. Lafount declared i n  a 
public statement.  

Mr. Lafount 's  observations were based on 
experiences gained on his recent  inspection trip 
of 107 rad io stations in  1 1  Western and Pacific 
Aoast states. 

Mr.  Lafount sa id  "Under the Radio Act the 
Commission has no right of censorship.  How­
ever,  the Commission has the r ight to take i nto 
consideration the k ind  of programs broadcast 
when l icensees apply for renewals. 

"In the present crucial  t ime,  when the Gov­
ernment is  making a determined effort to restore 
prosperity and to provide employment for vast 

gro ups, by establ ish ing codes for industry, 
�endmg to prov ide more jobs, by reducing ,�ork­
Ing ._1?,ours an.d advancing wage scales, _ 1 t 1 s 
q,ueSL 1(?n3:ble, in my individua l  opin ion, i f the 
Comm1ss Ion shou ld  ignore such prot sts as the 
one  filed by the delegat ion ment ioned. 

· ·or course, �,•hen the people are fu l ly in ­
formed concerni ng the  N RA dr ive, i ts 1mpoi:t, 
�nd the phi losophy back of i t ,  l isteners �I l l  
ignore appeals f o r  business based on  pri ce­
cutt i!1g· In fac_t ,  such appeals wi l l  be considered 
u��a 1r, . u npatriotic and un-A merican . 

Durmg the World War those who refused 
to do their  part were labeled 'Slackers'-a term 
of  conte mpt. Those who refuse to a id  the Gov­
ernment in this cri t ical time i n  i ts war agai nst 
depression should be placed i n the same cate­
gory. So far they have been dubbed 'Chi lers' 
but to my mind that is too mi ld  a term. 

' 'The success of the recovery drive,  it i s gen­
erally conceded depends on team work on the 
part of the whole na t ion-the buyers as we l l  
as t h e  producers. Many are called upon to make 
sacrifices for the common good and those who 
refuse to p lay the game deserve and undoubt­
edly will receive, the odium of ;.1 1  true Amer­
icans. 

"It is to be hoped that rad io  stations, using 
valuable fac i l i ties loaned to them temporari ly 
by the Government, wil l  not unwitt i ngly be 
placed in a n  embarrassi ng position because of  
the good or lack of patr iot ism on the part  of :.,. 
few unscrupulous advertisers. " 

Hats Off to Ray Dickens 
How a jammed retractable landing gear on 

a scheduled passenger plane in fl ight was rect i­
fied by the transmission of special operating 
instructions to the pilot through a Depeartment 
of Commerce a irways rad io  station with the result 
that the a i rcraft was brought safely to earth 
without damage, was described in  a letter re­
ceived by the Aeronautics Branch of the De­
partment from Frank Erickson, operations 
manager of  Varney Air Service, Ltd. , Alameda, 
Cal i f. 

Pi lot  Fred Hammer, in preparing to land h is 
transport plane at the San Franc isco Bay A i r­
drnme, A lameda, found his  land ing gear 
jammed in its  recess s in the lower w i ngs. His  
plane was equipped with a radio receiving set 
out no transmitter, so he released a note set­
t i ng forth the _s i tuation. Although he could with  
good luck ,  have landed the p lane with the 
wheels  tucked up i n  the w ings without injury 
to i ts  occupants; such an operation would have 
resul ted i n  damage to the propel ler and the 
u nderpart of the a ircraft, and considerable shak­
ing u p  to  the passengeres. 

The operat ions manager recei ved the note 
telephoned to the Department of Commerce 
a irways radio station on  the edge of the Oak­
land Airport several m i les away, and appealed 
�o Oper�tor Raymond_ E. Dickens to relay special 
mstructions to  the pilot as  to the operation of  
the . hydraul ic  landing gear. The request came at  
a tune when he was due to  make the regu lar  
broadcast o� weather reports. The  p i l o t  received 
th 1 11struct_Ions by _ r_ad10 and was able to drop 
the wheels mto pos1t Ion for a normal landing. 

' '.He showed unus�al in i t iat ive ,"  w rote Mr. 
Er1ck_son of the rad io  operator, "in real iz ing 
that  m the emergency he was just ified in  inter­
rupting the regu lar weather schedule  and we 
apprec iate  the fact that such men are in  'charge 
of the work. " Mr. Erickson said that Operator 
Dickens' co-operation "was only a striking ex­
ample of  the extent to which we depend u pon 
the Department radio." 

"CQ" Com mercial
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The 13A-A Radio Receiver for Diversified Uses 

By H.  T .  BUDENBOM 

Member o.f  •rochn ical Staff Be l l  Telephone  Labo ratories 

A recent request from the Tropical Radio 
Telegraph Company for radio telephone equ ip­
ment to  supplement their telegraph l i nks with 
the Caribbean countries, call ing for apparatus 
somewhat wider i n  scope than existing equip­
ment, has hastened the d velopment of  the  mo,t 
recent addition to the Western Electric l ine 
of  radio receivers. It is known as the 13A. Like 
the l l A  aviation ground stat ion rece iver the 
new model  i s  a sensit ive superheterodyne, oper­
a t ing from the usual 110 to  120 volt supply sys­
�em at any frequency from 50 to  60 cycles. It 
rncorporates cont inuou ly variable tun ing, and 
covers the frequency range from 2 .2  to 25 meg­
acycles . This range includes all the frequencies 
above t he broadcast band now u sed commer­
c ia l ly  for medium and long range radio com­
munication,  except a narrow hand-from 1 .,5 to 
2 .2 megacycles-just above the h ighest broad­
cast assignment.  

The purchaser o f  a 13A rad i o  receiver ac­
q u i res a su itable number of indiv idual  panels 
mou nted m a seven- foot cab ine t .  The nu mber of 
panels suppl ied w i l l  i n  mo ·t cases be less tha n  
the total number available b u t  wil l  b e  adequate 
t o . render the particular service des ired. By 
smtable choice of  units e i ther telephone or tele­
i;-raph faci l i t_ies_ or both are ava i l able at any 
frequency within the total range combi nat ion 
of  pan l s  ordered so that the cu stomer may add 
to  h is  receiver a t  any t i me. 

Th un i ts  avai lable  and their funct ions are 
ind i  ated in Figue 1 . In  general there may be : 
on or n,ore antenna t u n ing un i ts  or an antenna 
t u n i ng panel ,  depend ing  n the number t�pe 
and disposit_ion of antennas employed ; an an� 
tenna patchmg pane l to perm it the radio fre­
quency panels to be conne ted to the d ifferent 
antennas as requ i red for d i rect ional recept ion · 
one, t)yo, or three rad io  frequency ampl ifiers: 
depcnamg on the frequencies to be received · an 
i ntermediate frequency ampl i fier  and detec'tor • 
and an audio-frequency ampl i fier, which in� 
corporates the_ pow r supply_ In  addit ion, a 
h terodyne osc i l lator panel is avai lab le  for con­
t i nuous-wave te legraph recept ion .  Of these al l  
but th� antenna tun ing un its are mounted i n a 
metal cabinet. 

Three radio frequency ampl i fiers are provid­
ed  to cover the en t ire frequency range. These 
a re k nown as 83 type ampl i fiers with letters 
sufflxed to the type number to indicate the fre­
quency range . Thus the 83A covers the band 
from 12  to 25 megacycles, the 83B from 6 to 13 .2 ,  
a nd the 8·3C', from: 2,2 to 6-.,2. Al l  three are of s imi­
lar des ign ,  and fe_ature s ingle control gang tuning 
of  three tuned c ircuits ahead of  the amplifier 
stage, two tuned circu its between amplifier and 
modulator stages, and the beating oscillator. 
The six condenseers operated from the single 
control are shown in F igure 2 which shows the 
rear of  the panel with l id removed. When three 
tuned c ircuits ahead of  the ampl ifier are not re­
quired for adequate select iv ity. one or more may 
he cut ou_t by a strap and bus arrangement. A 
slow mot10n condenser drive,  wi th a 2700 d iv i ­
� ion double dial . provides an  average frequency 
increment of only about 6 ki locycles per divis ion,  
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even for the h ighest frequency ampli fier. All the 
radio frequency ampl ifiers terminate in  inter• 

DISTAN T  ANTENNA 

N0.7 TYPE 
TUN I N G  U N I T  

CONCENTR IC 
TRANSMISSION 

L I N E  

LOCAL ANTENNA 

N0.254A ANTENNA 
TUNING PAN E L  

NO. 255A PATCHING 
PAN E L  

N0.83A, B ,OR C RADIO 
FREQUENCY AMPLIFIER 

N0. 84A INTERM EDIATE 
FREQUENCY AMPL IF IER  

N0.256A HETERODYNE 
OSCILLATOR PAN E L  

H EAD TELEPHONES 
FOR TELEGRAPH 

NO. SSA AUDIO FREQUE NCY 
AMPLIFIER AND POWER SUPPLY 

THROUGH VOICE FREQUE NCY 
TER M I NAL PAN E L ,  IF USED 
TO L INE, OR LOUDSPEAKER ' 

RECEIVER OISABUNG 
C I RC U I T - OF  

ASSOCIATED TRANSM ITTER 

Fig, 1 B lock scheina t lc or the various un its com• 
J)l"hlng the 13A radio receiver 
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d ense rs o f which a r e 
ganged , i

s 
diffe r e n t fo

r ea ch o f  the e frequ en cy 
r a nge . Also t h is arr a nge ­
m en t m akes i t poss i ble to 
m on itor simu ltan e ou sly on 

three chan nel s , one in eacl, 
radio frequ ncy 

ra ng e ,  as 
w e ll  as pern 1 i t t ing a n 1u c h  

mo re rapid cha nge from 
o ne frequ ncy to anoth e r . 

} ' ig. 2-H.ear v ie\\" of 83 13 nm1 1 l ll ler w i th renr li!I remo, · c ,l 

In t he i nte rm ed iate f r n­
qu e ncy a mp l ifie r ,  k now n as 
the 4A, is obta i ned the 
g r  ate r por t ion of the rad io 

gai n  a nd the closeup s e l ec ­
t i v it y . This amplifi e

r 
has 

th r ee stages coup! d by e ight tu n ed c i r cu i ts, in c lud­
ing the one t e r mina ting t he 
radio frequ enc

y 
ampli f ie r , 

and an al n1o st l i n ear diode 

d< >tecto r . hunt capacity COU J ling is us d In t he f il­
te r c i rcu i ts, wh i ch has p r­
m l t led a band wid th c ha ng ­
ing fea tu re to be inco r-
1 o ral d. By ope ra t i ng t he 

band w id th swi t ch o n th  
f ro n

t 
o

f 
th

e 
pan t>! , t he re ­

c e i ved ba nd ,nay be nar ­
mediate rr qu ncy ou tput circu its . which step 
down to a Yery low impedance, and the ou t­
puts of a ll the rad i frequency amp l if ie rs e m­
ployed a 1· connected in series w i th the input 
circuit of the intermediate frequency amp l ifie r . 

Inductance of the coils of the 3.-\.. amp lif i�r 

are given th ir factory adjustm nt in a 1 10, ·t.1 
manner. The co i ls are of copper tul ing sup­
ported only at the ir ends and under s light te n­
sion. The induc tance is changed by inc reas i 1 ,g 
or decreas ing th!� tension, which sligh tly pu lls 
out the turn or allows them to come closer to­
gether. 

A var iab le-mu pentode is used fo r the modu­
!ator and the vo l tage of the bea t i ng osc i llator is supp l ied to the suppressor grid as shown 
in Figure 3. Th is type of modulat io n lightens 

the output r quirement of the beat i ng osc i l­
lator and r su its in improved stab i l ity w ith­
out re-radiation difficu lties. The f ive tu ned 
radio fr quency circu its a nd the va r iable­
mu modu lator tube , provide outsta nd ing selec­
tiv ity aga inst cross ta lk from a strong u n want­
ed signa l. such as those fro m the 
local transm itt r where consta n t-
carr ier trans m iss ion is used. Unusu­
ally sma ll frequency and an tenna 
distance separat ion are thus feas­
ible with th is rec iver. 

ro\ \ d ,  a featu re o f  co nside rable va lue for bo th 
teleg ra ph and t lephone rec p tio n in the p res­
enc of sev e re i n te r fe ren e . B o th au toma tic and 
ma nual ga i n  co n t r ol a re p ro vided , a nd th t i me 

cons ta nt of the au to ma t ic con t rol may be eas i ly 
a l t. , red in th& field . 

The use of a 256. -\ (h te rodyne osc i l lato r/ 
panel adapts the rece i ver to co ntinuous wave 

teleg raph recept ion as a l ready noted. I t  p r ovides 
for slow i ng down the t ime co n. - ta nt of the au to ­
matic ga i n  co n t rol c i rcu it for teleg rap h recep­
t ion, a nd also (o

r 
peak i ng the aud io- frequency 

cha rac te r istic to i mp rove teleg rap h  se lect iv i ty. 
In te lephone recep tion  this pane

l 
may be used • 

to keep the radio rece ive r at app roximate ly 
ze ro beat freque ncy with the d istant car r ie r, 
w i thout distu rbi ng the co n ve r s i ng su bscr ibers . 

Tw o stages or audio f requ ncy amplification 
a re  obta i ned fro m the 85A ampl i f ier wh ic h also 

fu rnishes the power supp ly. Both i nput and out 
put i mpedances a re 600 oh ms, and the ·fi nal 

(Cont i nued on Page 

The provision of a comp! te radio 
frequency pan I for each frequency 
range ad mittedly adds to the cos t 
?f the receiver com pared to a plug-
111 co il or selector swl l ·h a rrange­
m en t. Togelh r w i th th fea tu re of 
connecti n g  th e o u tpu ts or th e rad i o  
frequ ency a m p l i fi er i n  ser i es w i th 
th e inpu t of t he i n te rmed iate fre­
(luency am pl i fier, however, it el im­
i n ates ser l • on tacts i n  th e lo w 
nn pedan ·e ci rc u i ts w h i ch wou ld be 
p rese nt w i th p lu g- in co i l s, and 
w h i ch wou ld be ve ry u ndes i ra b le 
in the corros i v e  atm osph re of t he 
tropics or on sh ipboard.  Furth r­
more, i t  fac il i ta t es the  us or  
ganged condensers, s ince the fre­
quency rat i o  of the bea t ing osci l­
lator a n d  s ignal  c i rcu i ts ,  the con -

SIGNAL 
FREQUENCY 

I I 
- Ee

I I 
+ Es G

I I 
-E P E N T 

I 
I + E p 

l" lg . 3 -S i m p l i fi e tl sc h e m a l l e  of s 11 1 , 1 , r e ·so r g r i (i  mod u l a tion 
c i rc u it 

"CQ" C o m m e r rin l
ll>ul lo 

Station WHDH- Fishe nnen ' s  F riend 

The fi bi n
g industr

y not al one i n  our own 

Un ited tales,  bu t a ll  o v e
r the W o r ld, h as for man y year s been a c l ose fri

end of the rad
i

o o p e rat o r. Th is i ndus t ry, on e of man·s old est en­
d a v o rs t o  ta k e f o od from t h e  source s supp l ied 
b

y 
m oth e

r na ture , i f ou nd wh re ve r t
h

er e is wat e r in any qu antity. T he m e th od of c atch ma
y 

d i ffe r  b
y the deg r ee of civ i l

i
z ati on b u t 

t he fi s h  ha s become a mai
n s urc e of s u p ply . 

Bo st o n is t he large s
t fish i ng po rt in the wo rld . 

It i· s limated that m ore tha n fiv e tho us and 
m n and f our hund red and fo rty- s ix ,. sse l s of 
fi

ve 
to

n
s or mo re ca pa cit

y 
are m p l o y d in th 

Kew E ngland fishi ng i ndustr y .  The p r inc ipa
l 

fish i ng bank
s 

and the i r di sta nc e f rp m  Bo st on a r e : 

Geo rge '  • Bank - 1  0 mil
e

s B row n 's Bank- 200 miles 
Lt, Ha n· e Bank - � O U m il e

s Em > t•ald Bank -400 m iles W est e rn Bank - 500 miles 
t. P ter's Ban k- 00 mil s G ra nd Bank of � - F. - 960 m il e

s 
Th is indust r

y is es t imat d lo hav p rodu ce d 

for Bo ·to n and Gloucester a p p r o .·ima
t
cl y $15 ,-000 ,000 for the 1V30 , when th e re  w CLs im·

e ste d 
in f loating equipm n t 

cle,·oted to thi  fi Id be ­
two n , ,  20 . 000, 000 and $2ci,000,000.  W h i l c , n l

y 
the la rger t' th e

s e b a ts are 
equipp d w it h  comme r

c ial radi o t ra nsm i tting, and r ce h · ing a pparatu s , and ca l' ry a c o m n1 e r cia l lice ns d radi opera tor, more tha n 90 <, c o f  the n a re qu ipped , v ith broadcast r ce
i
v in ra cl10 se ts on wh ic h th y depend (or both new s f ro m 

the ma i n land as w I I as enterta inm en
t wh n th e  

day 's wo rk i s  f inished wh ile ou t at s ea. 

The rad io broa dca t stati on "I VH DH with s tu d ios 

a t B o  to n. and tr an milter a t  Glou ce�ter is the 

t ishcrman ·s f riend. Man y yea rs back M t· . Ralp
h 

G. Ma theson fo u n d ed t ati o
n WEPS at louc es­

lL •r for the spe e i al J) u
rnos u of r en

d er i ng s e rvice 

to fisher m en at sea. He a nd his fat
h

er, Jo h n J . �I a t l H . 'son .  n ow ow n the n, aj or i ty cm n n 1o n 
tock of Stati on '\ \ "HDJl, wh i ch wa s fir st 

l i cense d i n 1 9 29 to op rate with 1 K\\' p o wer, on , jO kc,  f r eq u e n cy . In l!l:ll they w pre a u thor ­
ize d  to mo v e t he tr ansm itter to aug- us , Mas s . , w hi ch is about ig h t m i les o u tsi d e o f 

B o s t o n. 
,A little o, ·n 5.3 per c c n  . o f  the tota l li me 

t llat W HDH i on the air i s  de v ote d e xclu s i , · e­
ly to f ish er man 's programs , an d of c ou t ·se it i s 

upp sed tha t th o ther 95 per ce nt. o f  t he t
i

m e

is of i n te r est lo all men n th bo ats  as w el l  as to oth r s  w h o may l is ten in. 'f 'he s t a t i o n i s  n o t 

S e p t e m b e r , 1 98 8  

1 1 
in a ny way affi

l

i ated w ith a ny c ha in s tations . It is clai m d that the sta tion has a ne t w orth 
of _$ 54 ,66

0
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USES OF TRANSMISSIONS OF 
This  article gives methods of frequency meas­

urement for u t i l i z ing the standa rd frequencies 
transm itted by radio bY the National Bureau of
Standards. I t  i s  in  parts. 

Part 1 gives methods o_f usi ng the 5000-kc
tran missions for th cahbrat ,on of  standard 
osci l lators in s imple  cases, where the frequen­
cies have such numerical values as to be read­
ily checked directlyin terms of the transmissions.

Part 2 gives spec ific information for the use
of the transmissions to check with great ac­
curacy the frequency standard used in  any
broadcast ing station ( e.g. , the monitor required
by F. R.C .  Rule 1 45 ) .  The discussion is  divided
into three sections ,  A, B, and C,  progressing in
difficulty of measurement. Section A deals with
two frequencies, 1000 and 1250  kc. which could
readi ly be measu red as exp lained in  Section B .
Very litt le apparatus is required for  measure­
ments requ ired when a station sta ndard i s  used
which differs from the assigned frequency by
500 or 1000 cycles per second. Section B gives 
the method of measurement when an auxi l iary
generator is required. The method described in
this Section applies when the frequency in
kilocycles is a multiple of 50. Section C gives
the method of measurement for any broadcast
frequency ( mult iples of  ten) . 

T h e  Standard F requency Trans mlss lon s.-The 
Bureau of  Standards transmits  standard fre­
quencies from its station WWV, Washington,
D. C. ,. every Tuesday. The transmissions are on
5000 k i l ocycles, and are given continuously for
two hours during the day and two hours at
night. (The hours may be obtained on request
from the Bureau of Standards. ) The t ransmis­
sions can be heard and ut i l ized by stations
equipped for cont inuous- wave reception through­
out the United States, a l though not with cer­
tainty in some places. The accu racy of  the fre­
quency i s  at all t i mes better than one cycle in
five mil l ion. 

The transmissions consist mainly of contin­
uous, unkeyed carrier frequency, giving a con­
tinuous whistle in the phones when received
with an oscillatory rece iving set. For the first
five minutes the general call (CQ de WWV) and
announcement of the frequency are transmit­
ted. The frequency and the call letters of  the
station ( WWV) are given every ten minutes 
thereafter. 

Part J .  Checking Standard Osc i llators 

A. Method of  Measurement

While the standard frequency transmissions 
may be used for many standardization pur-

poses, the most common use is to determine ac­
curate l y  the frequency of  a piezo osc11 lator. The
apparatus necessary is ( 1 )  the piezo osci l lator, 
( 2 )  a continuously variable rad io-frequency 
generator which is  approximate ly calibrated 
( 3 )  a variable audio- frequency generator, and
( 4) a radio receiving set .  A frequency meter
of resonance type is also useful but is  not essen­
t i a l .  

u You can lead a. h orse to water,

b tit you. can not make him drink." 

-The Depart-nient of Co-nimerc• 

can and does make available a 

Standard Radio Frequency. They go 

farther and tell how to utilize this

service. We are happy to familiarize 

our readers with this service, and 

recommend that you not only read, 

but study this material unti't mem­

orized. 

The fu ndamental frequency of  a piezo osc i l ­
la tor  is fixed by the  dimensions of  the  quartz
plate used. The vacuum tube c ircuit arrange ­
ment in which the quartz plate is connected
gives numerous harmonics for each fundamental 
frequency. The radio-frequency generator, which
is  cont inuously variable, can be adjusted to any
frequency, and l ikewise gives a series of har­
monics for each fundamental frequency to which
i t  i s  adjusted.  I f  the frequency of the radio­
frequency generator is  va ried over a wide range. 
beat notes are produced at a number of settings 
of  the generator by the interaction of various
harmonics of  the fundamental frequency of  the
p i  zo osci l lator w ith a harmonic of  the funda­
mental frequency of  the generator. The beat
notes may be heard in  a pair of telephones suit­
ably connected to the generator or  to the piezo
oscil lator. Any frequency present in  the p iezo
oscil lator can beat with a corresponding fre­
quency present in the radio- fre 1u ncy genera­
tor at a number of frequencies which have a 
simple relation to the fundamental frequency
of  the piezo oscil lator. Providing the harmonic
relationship is known, measurements can bt:
made at a great number of frequencies in terms
of a s ingle standard frequency. 

I f  f is  the fundamental frequency of  the piezo
osc i l lator which is being used and F' th  funda­
mental frequency of  the auxil iary generator
which gives z ro beat, then 

"-'0=0:..-=k.;;..c �-�, a -
= 

5000 kc s tandard freque ncy s ignal ·r_ :

frequency 
diffe renc e 
me asured 
with a . f .  
gene rat or  at rece iv ing. set  11 , ,, 

ru.ncrat or  se t 

at 100 kc · 

' · 

I -

'--

P i e z o  o s c i llator  
t o  b e  measured 
00 ± a kc  

"CQ" Com m ercln l 
Itatl lo 

/ ) 

J 
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STANDARD RADIO FREQUENCIES 
af = bF 

w here a and b are i ntegers ( 1 ,  2 ,  3 ,  4 ,  etc. ) 
The procedu re is s i mplest when the ratio of

d5000 kc to the nom i nal  frequency of  the p iev, 
oscillat ior to be standard ized is a fa ir ly smal l 
integer, less than 100 .  For instance,  secondary
standards whose fu ndamental frequencies are
<iO, 100 ,  200, 500, or 1000 kc can be measu red
very s imply in terms of the 5000-kc transmis-

"v 

F ig . 2 

that previously heard. This i the beat betwee n 
the 50th harmon ic  of the rad io - frequency gen­
erator and the frequency of the incoming wave.
Th i · beat note shou ld be reduced to zero fre­
q u e ncy by adjust ing the radio- frequency gene­
rator.  For most precise work this adjustment
should be made by using a beat frequency in­
dicator or other means of indica t i ng exact zero 
beat. A simpler and equal ly acc urate substi­
t ute is  to bring i n  a tuning fork as described 

a 
69 . 6 60 kc 

5000 kc st andard f reque ncy s igna l 
at re c e i v i ng s e t  ) 

1000- cyc le no te 
/ 

a =  frequency  
diffe  rencc r.1eas­
ured w i th a . f . 
generat or . Fre­
quenc y of p i e z o
o sc i llat o r i s  
699 . 66 + a kc . De t c r,u ined b y tuning fork.L,._ 

50th h?. rJ<Joni c  \ 

Gene r a t o r  set  
l ov: frcm
100 kc  

s ions  and these secondary ·standards may be
advantageously used in turn  to calibrate other
apparatus. It is, how ver, poss ib le  to use the
5000-kc signa ls  to estab l ish accurate ly any de­
sired frequ ency. 

D. E x a m 11Jes of ) Ieasuremen t  il[ ethod

Suppose it is requ ired t o  measure the fre­
quency of a pi zo osc i l lator, the approx imate 
frequency of which is 700 l<c, in terms of the
5000-kc staridard frea uency s igna ls .  

If  the radio- frequency generator is  set a l
100  k c ,  the  5 0 t h  harmonic (·5000 k c )  w i l l  bea t 
with the 5000-kc transmission, and the 7th har­
monic ( 700 kc)  w i l l  beat w ith the fundamental
of the piezo osci l lator. 

The '5000-kc standard frequency s i gnal is re­
ceived first and iden t ified with the receiving
set in the generat ing condit ion. The radio- fre­
quency generator is then turned on and ad­
justed to near 1 00  kc. This shou ld  give a beat 
note with the frequency g·enerated by the re•
ceivlng set. The regeneration of the receiving
set is then reduced until the set just stops
generating. A beat note should then be heard 
which wi l l  in general be of less intensity than 

Fig . 3 . 

1000- c yc l e note  
De t e r�in�d by tun ing f o rk 
000- kc s t andard  fre-

quenc y s ignal a 
r e c e i v ing s e t  

50th har□onic -, 

enerator  set
h igh f ro□ 
100 kc 

September, 1933 

1 r 
t h  ha.rmon ic 

P i e z o  o s c i l l at o r 
t o be me a sured 

00 ±. a kc 

be low. However, for  a s imple d i scussion of the 
steps involved i n  the measurement,  it wil l  be 
assumed that an accurate zero-beat sett ing is
obtai ned. 

The radio-frequency generator is  t herefore
precisel y adjusted so that it has a frequency 
of 100 kc. Wi thout changing i t s  adjustment,
couple the piezo osc i l lator to i t  loosely. A beat
note should be heard in the telephones in the
output of  the p i ezo osc i l lator u n less the fre­
qu ncy given by the piezo osc i l lator is an exact 
m u l t ip le  of 100 kc. Suppose, for example, i t  is 
'700 . 520  kc. In th is  case a beat of 520 cycles
per second will be beard. To determ ine the va lue
of this  note, the audio-frequency generator must
be used. 

Th frequency of the beat note and the fre­
quency of the audio-frequency generator may
be compared by using single phone units from 
each source and rapidly interchang ing them at 
the ear .  If su ffic ient intensity is avai l abl e from
the two sources then the two audio frequencies
will  comb ine and beats may be heard by the
ear when the audio- frequ ency generator is  close­
ly  adj usted. For exact zero beat the frequency 
of  the adjustable audio-frequency generator 
gives the difference in frequency between the 

700 . 140 kc a 
I'.'- a =  f raque ncy 

di fference ncas­
urcd w i th a . f .  
generat o r .  Fre­
quenc y of p i c z o
o s c i llator  i �  
700 . 14 + a, kc . 

P i e: z o o s c i a.t o r 
to be mea sured 

00 ± a kc 
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7th h armonic ( 7 00 kc )  of  the generator adjusted 
to  1 00 kc and the fundamental of  the p Iezo 
osc i l lator. 

Fig. 1 gi\·es a d i agrammatic representa t ion 
of th frequenci used. I t  i�  neces�ar,: to  de­
termine whether the pIezo osci l lator Is  h igher or 
lower than 700 kc.  Th i s  can be done by ,·ary­
ing the frequency of the radio- freq'!enc_y gene­
rator.  I f  i ncreasing the frequency of t h i s  gene­
rator resu l t s  in  decreas i ng· the beat note ,  then 
the p i  zo osc i l l ator i s  high�r than the r� ference 
frequency, that is,  the audio frequency ts  t be 
added to  700 kc. IC the reverse i s  true, th n the 
audio fr qu ncy i&  to  be subtracted .  
c. lTsc o f  .\ u ,l lo - .F roq uency K o 1 e  In  ::11 c a s u r e m c 11 I  

A hange i n  the method _de�cri b d abov which  
do s not  r qu i re a heat 1 11d1cator, ,s to adiust  
the  radio-fr q u  ncy generator to  have a k now n 
(r quency d i ff  ren e with the in7o m i n!e wave by 
means o f  m a tch ing wtth that o l  a tun ing fork of  
knuwn fr0 e Iu  ncy such as 1 0ll0 c�·cl s pe ,· second .  
This  met hocl i s  more compl icated in  calcu la t ion 
I ecause  a record m u s t  be made of fou r  factors 
( 1 ) as  l o  whether the rad io-f1·eq u l•ncy g ner to i­
was adj u s t e d  h igher 0 1· lower thrin zero beat ,
( 2 ) the l'requen c�• d i ff rence . ( :! )  t h  harmonic
relation b twe n the standard s ignal and  the
radi o- l'requen y gen rator ; and (4 )  the  har­
mon i c  re l a t ion belw •en t he racl io- fn,qu ency g�11 -
crato I ·  and th p iezo sc i l lator. The ha rmonic
relat ions , howcYer ,  come i n  to any  m thod o[
measurc1n n t  of  th i s  k i nd .  The 111 asur n1en L s
involving the  u s e  of  the tuning fork f o r  a d ­
j u s t i n g  th�  generator to gi \·e a beat note 1 000
e, ·c l�s  per second below the 5000-kc signal w u ld 
be mad as fol lows, and are shown d iagrammat­
ically in Fig,  2 .  • t generator fro1n upprox in1ate 
zero b at at 1 00 k to 99.9 kc .  '.L'h 50th har•
monic is  99.9 x 5P = 4999 . 0 k • ( beats w ith
5000  kc i n  rtce i ver which is  not  sc i l la t ing and
gives a 1 000- eycle note ) .  The  7 th  harmon ic  of
the generator ( 99 . 98  x 7 = 699. 6 kc)  may now
be h a rd beat i ng in  the  telephones of the p iezo
osc i l la t  1· w h ich i s  known to be approxi mately
70J kc . If t h is value were exactly 700  k , a note
o r  700 ,000 - &99 .860  kc  or  HO cycles would be
heard. How ver, the b at note prod uced is
matched w ith a corresponding not from the
. audio-frequency g nerator. If the p iezo osci l ­
l ator had the frequency of  700 .520 kc as as­
sumed previous ly ,  the audio-fr quency note
measured wou l d  have been 700.1520 - 69 .860 =

·0. 660 kc or 660 cycles per second . 
Wh ther to add or subtract the audio-fre­

quency note of 660 cycles to the known frequency 
of  699 .860 l<e would be decided as fol lows when 
the rad io- Crequency generator was set lowe r 
than th<l standa,·d frequency signal .  If lowering 
the (t'eq u�ncy of the rad io- frequency generator  
increases the beat  note  (660  cyc les  i n  th is  case ) ,  
a d d  the  beat not  frequency, or i f  increas ing the 
frequen y o[  the radio- frequency generator _de­
creases the bea.t note ,  add the beat note fre­
quency .  

'.fhe measurement could a lso be m a d e  by ad­
j ust iPg the generator to 1 00.020 kc u s i ng the 
thousa nd-cyc l t u n i n g  fork, as in Fig. 3 .  '.Che 
-50th J,armon i c i s  1 00 . 0 20  x ·o ·= 5001 kc whkh
beats with the standard frequency signal of 
5000 kc and produces a 1000- cycle note. A er­
L a i n  aud io- fr quency note is ;produced i n  t l : e  
te l  phones o f  the  piezo osc i l lator, w11 i ch is  
m atched w ith a s i m ilar note ; from th a udio­
frequency osc i l lator as before .. If low r i:ng the 
frequen •y of  the rad io -frequency gener:i.tor re­
d uces the audio- Crequency note heard ,  ·ub­
t ract i t  from th lrnown frequency of  : 7 00. H� 
k c, or I f  i ncreas i ng the frequency oC the' racl io­
fret1uency , generator i ncreases the aucl i o  note . 
su btract i t .  The aud io- frequency note heard 
w i th a p i c�o o. · c i l la tor  ha,· ing the  n.ssu nH:�d fr • -

quency would be 380 cycles, hence 700 . 140  +
0 . 380  = 700. 520  kc. 

The methods described above are capable o f  
o- iv i n a- very accurate values of  frequency if  
prope';-ly carri  d out .  A much s impler  procedure 
bv w hich less accu rate va l ues may be obta1 11ed 
is to  cal ibrate a frequency meter in  terms o f  the 
· t andard freque n cy s ignals and then measure

the piezo osc i l lator by 111 ans of  the frequency
meter .

( See pal ' t  t\\·o o f  th is  art ic le  i n  next issue ) 

A. R. T. A. NEWS 

We are plea ed to  announce that  the Radio 
Operators in t h  )<ewt x • . .  Line ar 100 per 
c nt .  Association at  present .  · 'Ch i s  i the fil'st 
and only 100  per cent . A .  R .  T. A .  Line .  

Ther are two  Broadcast  S tat ions which now 
a ,· J OO per cent .  A .  R .  T. A .  The n'tcn at these 
two  stat ions have ask d t ha t  \\ '  not make pub­
l ic th ir s tat ion u n t i l  l a t  r. 

'\Y i i l a rd K i rchhoff is now on the  J efferson 
J\i ey�rs. 

'\V i l l a rd Bliss i s  rc l i c,· i ng on  the Tachira.  
Irving F i n ver is  on the Yorl a L i nda .  

te,·e Kovacs wen t  on the  F. Q .  Ba rstow. 
vV. D. Thoma , M.  \V lte, n nd J oh n  Wal t , ,. 

a.re on th \Vash i ngl on. 

Boston Notes 
l1ocn l - ��r n .  1 ,  A. n .  'l1 . A .  

A f a l l  from the dock to  the  deck o f  h i s  ves­
sel ,  the trawler  I l l i n  i s ,  resu l ted in a compound 
fract u l'e o( the leg and the  t mporary ret i re­
ment of Broth r arl  Pott el' of 50 Haskel l  St . , 
Xorth ambridg . arl  was taken to the Boston 

ity Hosp i ta l  i n a ser ious cond i t ion. Late re­
ports fron1 his hon1e i nd icate he is recovering 
at  a sat isfactory pace. 

. . . 

Whi le  arl Pott r is on th s ick l ist  his job 
on the trawler I l l i no i s  is  being competent ly  
car d (or by H aro ld ( "Scott ie" ) Stanley. Scot­
ti , s ince h i · ,  H onduran banana canoe, Vir­
g i n i a, t i ed up a few month ago has  been a val­
uable  ut i l i ty man around  th R . M . C . A. 

. . . 

H a rl'y R. Chetham, whom everybody in rad io  
knows,  has been appo inted broadcast delegate 
for Local Numb r l .  H al'ry st i l l  reta ins h is  
posi t ion as ch ief  operator of  \.Y P E H ,  Somer­
v i l l e  Police Departm nt.  despite the fierce com­
pet it ion of recent  months,  and w i l l  devote h is  
extra energy, cf  wh ich he has a n  abundance, 
to l in ing up the police, a i nvays, and broadcast 
ope, a l  ors in  the New E ngland d istr ict. 

. . . 

One of our newer members, George Steele, 
recen t l y  hung uI his l i cense i n  the rad io  shack 
of the trawler Win t hrop, G eorge comes from a 
long l i ne of fisher folk H i · b rot her Fred , a 
irraduate of the Massachuset t s  N ::t.utical School ­
sh ip ,  i s a n ngi neer on the '\V i n t h rop and h i s
f a t h e r ,  Capt .  . J ohn  Steele, i s  skipper of t h e
Wil l i am J .  O ' B r i e n  and  n e  o C  t h e  h igh- l ine 
fishermen ou t of B oston.

. . .

Brothe1� Char l i e  M u rray is spend ing an n­
jpyable summer on the Yacht Vanda.  I f  Char­
l i E- 's  prayers that h i s  yacht go south for the 
,v i n ter a re a n swered, Boston's swanky ten1ples 

' p f m i rth and meniment ,  nota bly the Theatr ical 
• C' lub .  will  be m iss ing a most d i s t inguished
patron.

. . .

Ralph O'Br ien ,  a fte 1· a few ,veek ·s  vaca.t i on 
at h i s  home in Wint  rport , M a ine. is back c lean ­
ing spark gaps on the Sewa l l s  Poin t  of tha
;\Iys l i c  coll i e r  flee t .

"CQ" Com m l'rt i a l 
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THIRD REPORT OF LIAISON COMMIT-

TEE ON AERONAUTIC RADIO RESEARCH 

A s  exi,lained last month, a Com­

niittee of eleven able ?nenibers was 

desi{Jna ted with eigh t alternates. 

The Com1,.ittee worked earnestly to 

com,plete this report on A eronaut-ic 

/?,adio Rc8earch. It is in sh ort an  

actual swm,11ur,ry of  ·what  h a s  been 

acco1nplish ed, and what sh 011ld soo1i 

be in this im portant bra11 ch of 

radio. Technical va1;ers, boo/cs, niag ­

azines, ancl actual uinside" records 

were scan -ned. It is yours for th e 

reading .  

d ia l .  automat ic  ca l l ing of any one oL  a number 
of a i rp lanes is poss ib le  w i thout i t  be ing neces­
sary for the operator to know the tel gra)Jh 
code. 

Tne reduct i o n  of  the band width occupied in 
a i rp lane  te lephony is  an u rgent problem which 
1 equ l res future attent i on .  Accordi ng to lh·� 
Fed �ral Radio Com m i ssion Ru les and Regu la­
t ions the  normal  width of the com m u n icat ion 
I and for commercia l te lephony i s  6 k i lo  ycles. 
'l'he proc s • of mod ulat ing a carr ier  wave by a 
m u l t i fr quency wave in actua l pract i e resu l ts 
in the product ion of two  ser ies of s i de  fr -
quen i s or . · ide band · ,  one ser ies  on i ther  s ide 
o f  the a rr ier. The voice  frequ ncy range ord i ­
nar i ly  cons i de1 ·ed ne�essary for com mercia l 
t l ephony is from about 200  to abou t 3 ,000  ycles .  
I t  has be n fou nd ,  due to overmoclu lat ion .  non-( ontinued from la  t 'lonth ) s tab i l i zed c ircui t s, generation of s1rnr ious f'r , _  
qu nc i s, i n teri n odu lat ion betwee n ,·ar ! ou s s id(!-The transm i tter i s  quar l z  crys la l  cont ro l led,  band t:requ ncies and other trou bles, i n  certain and  means are prov ided [or  rapid s h i ft be tween types of c-ommerc ial  a i rcraft and  grou n d  trans-thr  e frequencies one for day ,  one fo r n ight ,  and m ilters t h a t  the tota l  band width occupi ed i s  1 11 one [01· use on the nat ionn l ca l l i ng frequency of exc •s • of th l i m its •et by th abov figures .  3 , 1 05  ki locycles. The n u mb r of  a ] ) ]  ara tus  un its ,\ s !'requ nc.v ass ignments by the  Federa l m ak i ng up the s�--stem has been gr a t ly reduced rtad i o  ·omm i ssion are based upon a 6 -k i locycle and the maintena nce of the appa ra t u s  has  be n band width i t  i ·· necessary that  the transm i t tm· faci l iw ted by the  provision of mc·u nt ings for tht and r c i n,r cl sign take this into fu l l  accou nr  p r i ncipa l apparatus un i t s  fr m which they a re and that  they •ha l l  be so designed that  th se q u ickl y  detachaoie .  Equ ipmen t is manufacturtd s,-urious emiss ions ar m i n imized, and  th re in  two typ s, one w i th a 2 -dynamolor power unit ' shal l  be in 'Orporated there i n  fi l ters r other for 12-volt  storage b!l, t t ry op ration, and one devices which w i l l  xclude noness n t ial fre-for use  with a new combinat ion doubl  -voltag·e 1uenc ies so that Cu l l  u se may be made or thP. gen rator and dynamotor u n i t  which is  gear- ,wai lable ch a n nels .  Some success has be n a t -connected to t h e  airplane engine. T h e  u s e  of  t h i s  ta ined in  correct i ng overmodulat ion i n  grou nd latter type of power un it  makes poss ible a con- transmitter · by the use of a constant- leve l  111. siderable reduction in  the weight of  the power pu t  ampl i fier wh ich holds the output of  the apparatus wh ich the a irplane m ust carry. m icropl1on to Just the proper level to  a ccom-A 400-watt telephone a n cl telegraph transm it- p! ish fu l l  modulat ion of t he carri r. Under ter was designed and a nu mber suppl ied to the pr sent  co nd i t ions i t  has been found that even Department of Commerce. This  transm i t ter em- with select i ve receivers a separation of  30 k i l o-bodies the same type of high efficiency audio eye! s is  necessary between d i fferent aeronau t i -system, self-contained rect ifiers, e t c  . .  as the 2- cal cha ins  I f  i nterfering cross ta lk is  to b e  ki lowatt set u nder ( A )  above. '.rhe maximum avoided. 

plate supply voltage for t h i s  set is 1 , 2 50  volts. 
For commercial aircraft plane-to-ground com­

municat ion, in addition to  the 10-watt telephone 
and telegraph transmitt ing ·et which is de­
scribed elsewhere, a 60-watt C W  telegraph trans­
m i tting set was develop d and a number i,::. ve 
been furnished to the trad . This equi pment is  
at 60 to 76 watts CW telegraph output ,  and by 
means of plug-in co i ls  covers a freque ncy rang·e 
of 3 , 5 00 to 6 ,000 ki locycles . The transmitter and 
dynamotor weigh approximat ly  1 5  pounds 
each. Power supply is  from th 1 2-volt a irplane 
battery. A 20-watt telephone and t e l egraph t rans­
mitting set for 2 ,900 to  6 , 000  k i l ocycles has also 
become available. 

In the m i l i tary field,  the  Navy Department 
has cont inued its deve lopm nt work on radio 
equipment, with a view to obta in ing more effi·­
c i t::nt qu ipn1ent  ,V ith a greater d i stance rang� 
per pound of ,v ight w i th a correspond ing de­
c rease in  bu lk. Comn, u nication efficiency has 
be n exceedingly h igh in al l  un i ts  attached to 
the fleet and the apparatus now in  use is con-

ider·ed by the N a v y  to be Yery sati factory. An 
a dvanced de ign of  spott ing set w a s  n1anu ­
[actured for the Na ,·y . Transmitt ing and rece iv­
ing equipment for the a i rsh i p  i\lacon were manu­
factured. An exper imental ,100-wntt telephone 
transmitting set having the feature of  d ia l  
calling was designed and bu i l t .  By means of the  

Sep te-m uer, 198, · 

C. HIGHER FREQUENCIES
vVork is  con t i nu i ng active ly in  industr ia l  re­

search and development organ izations on the 
appl icat ion of frequencies above :!0 ,000 k i locycles 
to  aviat ion s rv ice. Tests indicate that frequen­
cies of the  order of 80,000 to 1 00,000 k i locycles 
( 1 0 to 3 meters wave length) may be u ed for 
two-w2.y cornmunication plane- to-grou nd ,  ,v ith 
certain l i tn i tat ions ,  in much the same manner 
as the frequencies in  the 3 ,000 to 6 ,000 k i locyc le  
range are now being used .  To ut i l ize these h ig·h 
fn:c 1 uenc i s, however, i.t i s  necessary to over­
c ome a nu mber f technical  d i fficu l t ies in both 
transmitter  and receiver design . Work i s  con­
t i n u i ng with that encl in  view. 

One company has been act i v  Iy  studyi ng· L ile 
poss ib i l i t ies of t hese h igher frequencies, some of 
the i r  work being done from the Empi l'e S tate 
bu i ld i ng in N w York City. Wh i l  this work 
has not be n cl i rected primarily to  avi a t ion a p­
p l icat ion. · , some of the data t aken invo lve  t ra ns­
m iss ion betw en this station and an airp lane  
in  fl ight  and  haYe provided further i nd icat ions 
of  the ,·a lue of  t hese frequencies. 

Laboratory work by a manu factu rer on a 
t ransm itter a nd rece i ver u n i t ,  "·orld ng at a wave 
le ngth of  9 cent imeters , shows considera b le
promise [or l ine- of- & ight or d i rectional commu n­
icat ion. The 1nagn to-�tat ic  type ur osci l l a tor i s
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employed .  Commun ication with modulated l ight 
beams also shows some prom ise for aeronaut i c  
pu rposes. 

Ill. NAVIG ATIO N 

A. DIRECTION FINDERS

Some fundamental work has been done on  the 
cha racteristics of  d irectional a i rplane antennas 
at  frequencies  above 1 ,500 k i locycles, with special 
attention to  the in flue nce or  th  receiving air­
plane's h ight above, and d istance from, the 
transm itter. This  work is primari ly gu i ded by 
the  idea of  reducing or e l iminat ing the separa­
tion betwee n the frequencies useful for pur­
poses of gu idance and those commonly associat­
ed with a i rcraft- to-ground commun ication . 
Here again, t he bas ic  principle is that of appa­
ratus  simpl ification. D sign data, largely of  an 
engineering nature, have been collected on the 
structure and characteristics of loop antennas ,  
both fixed and rotatable, along the specific l ines 
of correlation of the antenna characteristic.; 
with the structural featu res or  d ifferent types 
of  aircraft. Refi nements have been made in the 
design of radio receivers adapted for op ra­
tion with di rect ional receiving antennas. 

A simple direction fi nder of automat ic  type 
for use on ai rplanes at broadcast and lower 
frequencies was developed by the aeronaut ics 
branch. It  gives a visual indicat ion of the d irec­
ti�n of  an)'. radio stat ion whose ignals a re re­
ceived. It _i s a small  compact u n i t ,  making u .�e 
of an ordinary_ con11nerc 1a l  rece i v i ng set wi th  
a converter  u n i t  added. There are  no movin� 
parts other than a s ingle rotatable loop antenm( 
thE, des ign bemi, adapted to the r igorous re­
q u 1 r  ments of a1rpla�e service. When the loop 
antenna 1s  set with ,ts p l ane perpendicu lar  to 
the direct ion of the station received the zero 
center indicati ng instrun1ent reads "o'n cou rse · •  
for othe r  or ientat ions of the  loop antenna ti;e 
mstrument need le deflects, informing· the pj(Ot 
not only _ o f  th l i_ne of d irect ion but a lso whethe!· 
th st_a t Ion  recei ved is ah ad or to the r ar. 
The_ d1rect 1on  fi nder may be used as a. hom ing 
device  or . as a position finder by the a id  of  
cr� ... ss  b«:ar1ngs o n  two o r  more ground s ta t ions. 

I he Navy Department has carried on research 
work 111 t h e  further development of  d irect ion 
finders . . Present Navy equipment consist i ng of 
f ixed wmg-loop antennas, Bel l i n i -Tosi apparatu� 
and rotatable loop anten nas have proved very 
sat ts_ractor:i: and are continual ly us d . It  is  now 
possib le, with the more effic ient rad io receivers 
available,  to <;>btain equipment of this type for 
much less weight and bulk than formerly. 

D1rect1on  flndmg on the ground is  used as a 
regu lar aid to a ir  transport operation south­
ward from the . Un i tf:d States .  '.l.'horough success 
has bc� n obta! ned 111  the use of  a d i rection­
finder msta l latlon operating on about 700 ki lo­
cycles, over flat country an d  water. An instal­
lat1on was made at another point for tak in · • 
bearings over very mountainous country. Opera': 
t lons on  700  and 1 ,700 k i locycles were compared. 
On accou�t of  the signal-stat ic ratio, operation 
on  1 , 700 ki locycles was superior a d istance range 
of 300 miles being obtained o'n that frequency 
as compared with a distance range of 100 mi les 
o� _700 ki locycles under the same operating con­
di t 1ons. On the 1 ,  700-ki locycle frequency how­
ever, t�ere wer� r�pid shifts of d irection ' in  the 
w lntert 1 1ne, begmmng one half hour before sun­
se� and occurring throughout the night. '.l.'h� 
shifts were worse at sunrise and sunset and also 
were particu larly severe over the coast l ine 
The e�_ects were a maximum at distances btl� 
tween oO a�d 100 miles, and decreased with in ­
crease of d istance beyond • " "  'tli !es. 

A ground direct ion fi n der using 1 . 708  k i lo­
cycles was instal led at  Tampico, Mexico, for usa 
m navigating the route between Mexico City 
and Tampico. A range of  mountains 1 0,400 fetlt 
h igh is crossed approximately 150 mi les from 
Tan1pico. This n1ounta in  range rises from sea 
level 30  miles from the a irport and at 67  mi les 
has reached a height of  4 , 000 feet. As the mou n­
ta in  range is  h igher each side of the route ,  and 
co ns iderable b l i nd flying is done,  i t  i s  essen ­
ua l  t hat t h e  a i rcraft fl y  a direct cou rse, hence 
the use of  a d i rection finder Consistent results 
have_ been obtained when the airplanes fly ap­
proximately 1 , 000 feet above the mou ntain  range . 
Bearings become very errat ic  when the airplane 
is behind the mountain range going into Mexico 
C i ty. The route between •rampico and Browns­
vi l le follows the coast l i ne  for approximatel.v 
200  m i les and when aircraft are f1y ing below 
2,500 feet bearings are very erratic .  Between 
2 ,500 and 5 ,-000 feet  the beari ngs become steady, 
w i t h  s l ight variations at t imes. '£hese r sul :s  
fo l low well-known propagation character ist ics 
for water and land . 

B, RANGE BEACONS 

The pri ncipal l lmitat ion u pon the successf.ul 
fu nctioning of  the radio range beacons hereto­
fore ha s been the existence of serious fluctua­
t ions of  indicated course at night. This has 
bee n overcome as the resu lt of research work 
by the Aeronaut ics B ranch. 

Th fluctuations were found to be especially 
great i n  mountainous coun try. They were of the 
same magni tude for the aural  and the visual 
type beacons. Tests were made which proved 
that  the effects were caused by the pr sence of 
horizontally polarized components i n  the trans­
mi tted wave. These comI onents are produced Ly 
horizontal  port ions of t he transmitting loop an­
tennas at the beacon station . It appeared that 
the only remedy was to e l i minate the transmis­
sion of  the horizontal ly  polarized waves by re­
placing the transmitt ing loop a ntennas by a 
type of t ransmit t ing antenna system which 
rad iates no horizontal components .  Many ex­
pedients were tried, and a new antenna system, 
which has been termed the transmiss ion- l ine 
antenna system (or T-L antenna ) ,  was evol\'cd 

It comprises 4 vertical antennas p laced at the 
corners of a square, 2 antennas on d i agonal cor­
ners o( the squ are working together in place of  
1 of  the loop antennas o f  the earl i e r  beacon an­
tenna system. The sign i fi cant element of the 
system is the part icular means employed to con­
fin e the radiat ion  to the vertical antenna. For 
this ,  transmission l i nes are used as fe ders for 
the vert ical antennas, these l i n es being so ter­
minated that th re is no radiation from them. 
The superior results obt a ined with the T-L 
system were due to a n umber of  spec ia l  features, 
s uch as complete shie lding of all  parts of  the 
transm itting apparatus and phase control of the 
antenna currents, but pri nc ipally to the use of 
transmission l ines to feed the power from the 
goniometer to each of the vert ical  antennas.  

This antenna system is successful in  reduc ing 
night effects to a negligible amount. Using loop 
antennas for transmission,  average cou rse fluc­
tuation of p lus or minus 30° are obtained be­
yond about 30 mi l es from the range-beacon sta­
tion over mountainous terrain.  These variations 
are so great as to render the beacon cou rse use­
less.  With the new antenna system t he flltctua­
t ions are reduced below 3 ° throughou t the en­
t i re u seful distance range (more than 100  mi les ) .  
These variations are whol ly negligible in  thd 
use of the beacon s ignals, being so small that 
pi lots consider the variat ions to be complete ly 
e l imi nated. 

"CQ" Com m ercial 
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A n  advantage of  the T-L antenna is that it 
simpli fies the problem of adjust ing the 4 beacon 
courses to  the arbitrary angles requi red by the 
airways radiating from it. This is  done by ad­
j usting the phases of  the cu rrents in  the 4 ver­
t i cal antennas. Special studies were made 
to assume the synchroniz ing of  these phases and 
avoiding changes after adjustments were onc.i 
made. A nother advantage of the T-L antenna is 
its special adaptab i l ity to the combined radir, ­
telephone and ra nge- beacon t ransmitter men­
t ioned in  sect ion I I A, and the improved radio­
telephone transmission resu l t ing. 

Instal lations of these anten na systems are be­
ing made at 46  range-beacon stations.  The 4 
vertical antennas are insulated, self-supporting, 
steel towers 125 fe t h igh, These towers are in 
most cases located on the corners of a squar� 
measuring about 420 feet on a side. The trans­
mission lines supplying them are lead-covered 
cable, bur ied underground,  

A l i m i tation u pon the radio range beacons 
which has not yet been ov rcome i s  t he exist­
ence in  certa i n  p laces of bent and mult iple 
courses. These phenomena have been found only 
in  mountainous regions. Studies by the Aero­
nautics Branch ind icate that they are due at 
least in part to ref1ections from mountain i des .  
They are the same whether loop a ntennas or 
T-L antennas are u sed at the b aeon transmi t­
ting stat ion. The anomal ies  remain fixed In po­
sition,  not changing with time. Studies have 
been carried on principally in  the vicinity of 
Los Angeles where the largest anomal ies have 
been fou nd. Tests in  this vicinity have covered 
such points  as the fo l l ow ing : Variation in  sever­
ity o r  mult ip l e-course effects with respect to 
he ight of airplane ; var iat ion in sever ity with 
respect to location of  the range-beacon stat ion ' s
posit ion i n  regard to surrounding mounta i n  
ranges. 

It was found that the mult iple-cou rse effect 
was essential ly the same at all alti tudes, but 
there was some ev idence that at the lower al­
t itudes they a re possibly not quite so severe. 
The l ocation of  the range-beacon stat ion in val­
leys, flat cou ntry, or on h igh plateaus seemed 
to produce no a ppreciable change in severity 
of the mult iple courses. Moving a portable  range­
beacon around several m i les at a t ime also 
seemed to have no effect, i t  apparen t ly  being 
imposs ib le  to reduce these mult iple-cou rse ef­
fects by moving the range-beacon to any posi­
t ion i n a given region. In all cases observed, 
except one, the mult iple courses were with i n  
a fair ly  narrow zone. This exception w a s  found 
when flying the Saugus range-beacon, evidence 
of a course being detected 26 ° off the main 
course. This  course was very sharp and so 
ragged th:1t i t  could not be fol lowed.  

A simu ltaneous aural and visual radio range 
beacon has been developed. Tests were carrieu 
on at Col lege Pa,·k, Md. , and Harrisburg, Pa. , 
by the Aeronau t i cs Branch. The tran mi lter 
provides both types of beacon signals simul­
taneously, so that either type of  ind icat ion or 
both may be ut i l i zed at wi l l .  The receiv ing 
equipment requ ired on the airp lane comprises 
the regu lar  medium- frequency receivi ng set, 
the regular  headphones and visual i nd icator ,  
and a very s imple fi lter  u n it. The fi l ter · unit 
rel ieves the pi lot from hearing the cont inuous 
tones associated w ith the v isual s ignal .  The 
system requ ires no added a t tention or  manipu­
la tion by the p i lot. 

Pi lots u s i ng the rad i o  range beacons some­
times feel  a lack of ce1·ta inty as  to  w h ich 
quadrant they are in. but th is  fee l i ng d i m i n ishes 
a s  they accumulate  experience. However, a poa­
i t ive system of  quadrant ident ification has been 
devised by the Aeronauti<;s Branch, appl icable 
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to  the v i sua l  type beacon u s i ng the T: L an­
te·nna system.  By adju ting the rad iat ion  pat­
tern of the · antennas to card io ids  rather thar 
c ircl es, and us ing brief dot  s ignals ,  a l l  ambigu i ty 
of posit ion is el i m i n a ted. This  work is st i l l  in  
a research stage. 

rv. L A N D I NG ,U DS 

Resea1·ch on this subject has been materially 
a dvanced s ince the second report of  the com­
mittee. A complete system of  radio aids for 
b l ind landing was developed by the Aeronauti�s 
Branch i n  research extending over the past 4 
y ars,  and has recently been d monstrated lo 
the public i n  a series of comp! te ly blind land­
i ngs u nder pract ical operating conditions, 

This system gives position in al l  three d i ­
mens ions-lateral, longitudina l ,  a n d  vertical­
w hich is the informat ion that the pilot must 
have to  make a landing. Lateral position is 
given by a runway local izing b aeon, longitudi­
nal position by marker beacons, and vertical 
posi tion by a landing beam. 

Work on this research project was d iv ided in­
to three stages, the first of which consisted of 
fundamental experi ments and research to  de­
velop the basic component parts of  the system ,  
including the  ru nway loca l i z i ng  beacon, marker 
beacons. landing beam, and su i table radio re­
ceiving and indicat i n g  apparatus for u se in lhe 
air .  The second stage cons isted of the pract ical 
development of  these component parts, fitting 
them together to form a complete system and 
fi nally demonstrating th pract icabi l ity of the 
system through the med ium of  an extens i v� 
series of hooded Iandi ngs, conducted by the Aero­
naut ics Branch at its experi mental flying field 
at  Col lege Pa1·k, Md. The th ird stage of the 
development, which involves the testing or the 
complete system experimentally under the con­
di t ions obta i n ing at a commercial a irport, is 
under way at the Newark (N . .J . ) Municipal A ir­
port where the c i ty of Newark has cooperated 
in the instal lation of the system . 

The work at the Newark ai rport inc ludes fog 
landings as well as  hooded landings. The formor 
are of course, 1nore representative of  operat­
i ng condit ions. While the Newark i nstallation is  
not for service use i n a ir-passenger operat ions,  
i t  affords an opportunity for cooperat ive experi­
mentatiun wilh a ir-transport operators. 

This system of landing aids i • so designed as 
to req u i re a m in imum of special equipment on 
the a irplane and to  provide maximum con­
ven ience to the pi lot. It  i s  an a i rport system, 
a.II of the radio-transm itt ing equ i pment being 
located on  th grou nd at a n  ai rport. The lateral 
loca l i z ing of  the runway is  given by a small 
radio range beacon of visual t ype operat ing  on 
a frequency i n  the neighborhood of 300 k i lo­
cycles. The vertical d i rect ion is provided by "l. 
landing-beam transmitter operating on about  
1 00, 000 k i locycles ; th is  gives a radio beam which 
is  directive i n  the vert ical plane, and marks out 
a l i ne  of  equal rece i ved intensity in  space which 
is  tangent to the ground and su itably curved 
for the op ration of landing. Longtitud ina l  po­
s i t ion is furni shed by two marker beacons­
lo w-power radio ti·ansmltters w hich g ive  the 
p i lot  special  signals,  onP. of  which he hears 
as he pas ·es over a point 2,000 feet before the 

dge of  the landing field is  reached and the 
other i s  heard at the edge of the field. 

The p i lot hears t he marker-beacon s ignals in 
h i s  h adphones. The indications from the run­
way- loca l i z i n g  beacon and the l anding beam 
:ire r ceivcd on a s i ngle instrument  with t w o  
pui nters. On pointer is  vert ical a n d  tells h i m  
h is  posit ion latera l ly ,  a n d  t h e  other is  horizon­
tal  and tel ls him his nosit ion In  the vert ical 
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plane . By so operating the airplane controls as 
to keep the two pointers crossed at right angles, 
like the cross hairs of a gun sight, the pi lut  
keeps the plane on  the proper path of landi ng. 
vVhen he hears the second marker beacon sig­
nal he levels off and lands. The airplane equ ip­
ment includes a distance indicator and other 
aux i l iary aids. 

M any aux i l iary problems have been worked 
out such as the coordi nating of two-way tel e­
phone communication with the other rad io de­
vices and the provis ion of  a monitor ing a r­
rangement for the tests of the system. Experi­
ments have also been made to adapt the equ ip­
ment for use w ith a l l  wind d irections. The run­
way l oca l iz ing beacon has been success f u l l y  
operat d i n  a p it  below ground level,  t h u s  per­
mi t t ing i t  use in  the center of a landing area. 
The ex per ience at Newark, however, indicate.s 
that i n  pract ice it may not be necessary to 
prov ide serv ice throughout 3 60°. In  the Newari, 
insta l lat i on the ru nway-local izing beacon and 
landing-beam transmi tter are located northeast 
o f  the field, north ast being the d irect ion oC the 
prevai l i ng w i nds during times of low v is ib i l ity.  
Hoth of  these transmitters are capabl of  serv­
i ng any cl i r  ct ion throughout a 45 ° sector, which 
i s  sulfic icnt  to care t'or the w ind  condi t ions. 

A. RUNWAY LOCALIZERS

'l'he i ncreased rel iab i l i ty  of the rad io  range 
beacons and the gen rat  adoption of two gyro. 
scopic ins tru ments,  the art ificial horizon and the 
d i rect iona l gyro ,  by transport opern.tors, i s  re­
sul l ing in  an i ncreas d amount of  i nstru n1ent 
l1 y i ng under cond i t ions of  low v i s ib i l i ty. Col l l ­
mercial a i r  transport has begun lhe insta l lat ion 
of 15-watt range beacon· tra nsn1 itters for u ·e a 
runway locaI :zers at a n umber of a i rports.  'rhese 
insta l lations u�  1 2- foo t loop antennas fed by a 
transmission l i ne. The i nstal lat ion p rm i ts of 
voice com m u n ication with the pi lot  by merely 
pressing the m i crophone button which t ransf rs 
the input from the a u ral  s ignal  u n it to  the m i cru­
phon<: and the output  from the loop antenna s 
to the  sta ndard antenna.  

The insta l l n  t ion has been tested as a source 
of  power for a buried 6- foot crossed- loop an ten­
na syst in to supply a runway- loca l i z i ng bea­
con with  success . I t  has  also been tried as an 
ai rport - loca l i z i ng beacon, wi th larg r l oop an­
tennas above the ground ,  to a id i n  locating the 
a!rport wh n i t  i s  off the route marked by the 
a t rwrtys range beacons .  I n  tests, d i stance range 
as great as 15 mi les have been obta ined (or 
voice signals, as great as 18 mi les for the a i r­
port� loca l i z ing-beacon signals,  and as great as 
6_ m i les for the ru nway localizer. This instal la­
tion 1s made up of apparatus that is commer­
cially ava ilable. 

B. HEIGHT INDICATION

l?or a system of  land ing a ids at  an airport, 
an alternative to the land ing beam previously 
described is an audio-frequency induction sys­
tem. Such a system, using a set of  concentric 
cables carrying audiofrequency currents  ha� 
been tried out by the Army. 

The Army has also experimented with a son ic  
a l timeter developed by a manufacturing com­
pany. In this device a sound pulse is  transmit­
ted from the airplane at  intervals, and height 
above ground is indicated by the e lapsed t ime 
when the echo retu rns to t he airplane. This  
�ethod gives absolute height above ground, or  
distance from a mou ntain s ide ,  independent of  
any auxi l iary equipment 011 the ground. 

Engineers of a manufacturing company have 
ma_de successful fl ights with an improved !'on_ic 
altimeter designed especial ly  for low-alt1tuue 
u se, as for landing purposes, rather than for
use during cruising cond i t ions. A n  entirely new 
design of sound-producing mechanism is em­
ployed which obv iates the use of  a pressure 
storage tank supp l ied from the motor cyl inder. 
Reception of  the echo is secu red by the use of 
a magnetophone type of pick-up with a 3-stage 
ampl i fier, thus perm ittng the use of standard. 
rad io  headphones.

C. DISTA N E INDICATION

In  a system oC  landi ng 11. ids,  a necessary el':l­
ment  is a means of in forming the pi lot of h 1�  
clistance from the point a t  which he is to  set 
the a i rplane on the grou nd.  Mf\J·ker beacons,  
conE isting f low-power rad i o  t ran'!mitters ,  meet 
this need.  In the complete a i rport system pre­
v i ously described, th y u t i l i z  a frequency of 
10, 00 k i locycles or lowe1·, and a n  antenna about 
2 feet h ' gh a nd 3 , 000 feet long. A n  alternative 
type of marker beacon d veloped for the same 
pu rpose by the Army u ses a fr quen •y  of  abou t 
1 00 ,000  ki locycles a.nd an antenna consist i n g  of 
an a rray of doull l  t antennas a quarter wave 
l ngth apart . 

Y. AUXI L I A R Y  P lt O B L JDI :,, 

A. ANTENN A S

H i therto i t  has been considerecl e ·sent ia l  that 
the rece iv ing  a n tenna on an  a i rplane be com­
plete ly  nondir c t ional ,  primari ly to reduce n ight 

ft'.ects and also to prevent large errors i n  direc­
t i · n indicat ion w h e n  fl ying at an angle to the 
cou rse in  close prox im i ty  to the b aeon stat ion .  
Th 'r- L  ant nna system d ve ioped for use &t  
rad;o - range-bea on stat ions e l iminates both 
typ s o f  errors without r strict ing the receiv­
ing ant nna • used ab a rd the a i rcraft to any 
sp c ific t ype. I t  now becom s desira ble  to use a 
direct iona l  rather than  a nond i r t ional receiv­
ing antenna on the ai rpla nes. Th is  giv s several 
advantageou s features of operat ion ,  such as 
sup rior loca l i z i ng effect over a radio-range­
beacon station, An a,ntenna i n c l i ned at  an  ang· Ie 
o f  4 5 ° from the fu se lage baci< and up to  the ver­
tical fi n has been round very satisfa tory. Us­
ing it ,  there is a sudden surge of  signal just 
a fter pa ·sing over the beacon, which l'\.ids con­
sicf rably in loca l i z ing  the stat ion .  The same 
ef1'ect may be obta ined with the usual vert ical  
p le  ant nna by addi ng a flat-top eleme nt from 
the top of the pole antenna back to the vertical 
fin. 
• A second advantage i nherent in the i ncl ined 
rece iving antenna occurs in  con nect ion with its
u s  on  runway local iz ing beacons for landing
purposes. Such beacons use sma l l  loop transmit­
ting antennas ; s i nce the useful d istance range 
is  on ly  about J.O miles, the question of  night 
eft'.ects is not invo lved. The inclination of  the 
receiv ing antenna introduces a d irectional ef­
fect which is observed when flying at an angle
t o  the course. Upon turning in to the course, an 
effect ive moving of the course toward the air­
plane is obtained. The reverse is  true when 
turning away from the course . The net result 
i s to e l iminate weaving of the a i rplane about the 
course and thus to permit more accurate flying 
of the course. 

With great speeds · the aerodynamic drag of 
a irplane antennas presents appreciable obj ec­
tions. Even the supporting mast must be cur­
ta i l ed. This problem merits  con siderable  study. 

(Continued on Page 27 ) 
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Mac  Kenzie Reid of WOR is  a canny Scot, 

now work i ng on h is  second m i l l ion .  Buying h i m ­
sel f n, n e w  hon1e now. 

C Phelan is clo ing t im at WEAF. Old t imers 
w i l l

. 
rem ember him fo1• his fou r years with In­

d 1 encl n t  Wir l ess. 
I t ' s  c l a imed at"  WABC that Bradley Libbey is 

suffering from an inf r ior ity complex, and is  
t rying to cover it  up  with a sup r ior i ty complex. 
What say, Brad ? 

J a  k :s;onon at W A B  has the best out 
known his  fi nal  is  "Leav ing here O .K." 

The \VABC champion 3 .2  ma n is Harry Ziet­
l inger. " 'More be r b tt r or  worse," is  h is  
demand. 

\V. D. McQu een at W E A F  i s  an old naval 
op. S ix  years at sea, and two at :\'AI at Phila. 
w i l l  identify h im to h i s  fr i  n cls .  

Edward J .  Content ,  As .  t .  h ief  Eng. at  WOR 
has  a bad habit  of sa y i ng, 1 1  ay, let  1n show 
you what I just d id ' '-the answer is ,  . .  So, what ?" 

WABC's champion of  b t t  r t i mes for ops is  
l-Iarry ' pea.rs wi th  h i s . "Let 's  walk out . "  

Mart in  Stearns, at W A B  is  " O l d  pappy" to  
the boys .  Trying  to g t r id  of  weight is  h i s  
hobb�--

Look out for G i fforcl Campi e l l ,  "On the arm· •  
i s  h i s  n,otto .  and "Wait u n t i l  next week , "  when 
i t  comes to pay ing back, to  the other men a t  
WOR. 

T. , .  Hahn at  WEA F sports a r ord for
you . Fh·e years with old M a rconi Co. , two years 
marine with Independent Wir less and another 
s ix years ashore for Independen t .  WST, WSH, 
\VSA and WCG were h is. 

J i m  Swenson at \VA BC has an awful crush 
on the 1 8th floor reception girl at  his stat ion.  
H one she don' t read this and suggest a closer 
affli iat ion with J i m .  Not bad, not  bad, say we 
after looking said dame over 

Bob Trago, they claim thinks NAR should 
be RAT the boys c la im.  Why should it be that 
way at WABC, Bob ? 

Vic Paliero another W,A BC boy b roke h i s  toe, 
bu t  hobb led about on the job just the same. 
Our sympathy, Vic. 

Ray O'Neil WOR, went and did the double 
act. We hope i t  is  someth ing e l se than 5 KW 
bottles soon Ray_ 

Lots of you boys must know H.  E. Meyer at 
WEA F. He was two years with Independent 
Wireless, and four years w ith Westinghouse 
station. A good fellow they say. 

Dick Stewart at WABC cla ims he wi l l  go 
goofy if he does not get out of the studios. 
Look up ,  Dick, look up. 

McCartney, Protzman, Livingood, Gui lette, 
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Berger, \V i l son and Hatfield are the bott le  boys 
at W ABC Just the babies of  the happy Colum­
bi a  fam ily.  

WOR has an Ex- Sea Captain on its staff 
in  the person of Al  N i lson. Hope you ' re not all at 
sea with your radio Al .  

L. L. Lane i s  at  WEAF. Spent a couple of
years w i th  Army Signal  Suppl ies, one year at 
Naval Sonic Development, and two years as a 
Naval radio op. Now in Control room. 

'l.'ommy Thompson i n Control room at  WABC 
on l y  has 120 hours to g·o for an  a i r  transport 
t icket. That is  i f  he passes the mark when he 
does get i t .  

Waiter Voss  at  WOR can g ive you  some dope 
n get t ing  t o  the World Fair cheap. An old 

telegraph boy, and k nows the side door pul l­
m a n  game. Married, but st i l l  rememb rs. 

Irv i ng Reis  i s  the .. Lend me a Dime t i l l  pay 
day" boy at W ABC. 

A ndy Poole  is  N ight Super at  WOR. A l i ttle 
man ,  but lots of  stuff in  his head. 

A ny of  you fe l lows  remember A .  H orwath 
at  WEA F. A n ol d  naval op for six years. 

San ford Heit is  now at  WKBF. ·w as formerly 
w i th \VODX Mobi l  , Ala. H ow's  t h i n gs at In­
dianapol is ,  San ¥! 

Pa u l  Reveal , ex mar�ne is Asst. S u p  rviso1� 
N ight Contro l  at WOR and doi ng a good job  
of  i t .  

Howard  Ch inn  i in  control room at WAB ' .  
H i s  other part i s  dou ble-ch inn .  

Wil l i a m  Pearson at WAB is a brok r ,  a l ­
ways brok . 

Say here is one fnr you. Take a t i p  fro111 
Ralph Sch leg I a t  WOR and get a side l i ne. 
H i .· i s  going to the dogs, he ra i ses thorough 
bred dog · .  

B i l i  Le:clg a t  WAB is studying u p  on h is  
t chn ical . � o  to it ,  B i l l ,  you can ' t  te l l  when 
th y w i l l  appr ciate i t. 

W. D.  Van  Etten at vVO R  clen i s he ver
m ade that p rsonal ph n cal l .  " I t  was com­
pany bus i ness, and  I won ' t  pay. · ,  · ays  VY.  D .  

Boy ha · \V EA F got  them . Here•_. anoth  r E .  
Gu ndrum. Naval rad io  for fou r  years, bu t  l lkes  
h i s  n w racket  p l enty. 

J .  R .  f oppe l  , hi f Engineer ,  is WO R's  gr at  
ph i loso1 her .  N o  wonder after  a l l  the  year . ·  h 
has bti n i n  broadcast ing,  he's claddy of t h e m  
a l l .  

R o y  .B r iean of  ,vA B  h a s  then, a l l  gue:!ssi ng. 
La wyer  or fi bber,  who knows. 

Here i s  a I oy that is u p  and clo ing, Ha rry 
Mi l l er at WOR. Never sets still a m i nu te. Some­
one w i l l  have to put a paper weight on h i m. 

Pau l  Laporte i • the Ind ian of W AB . Not a 
trouble man, just inheri ted it .  

H. I,,. H adden,  Day Supervisor at  WOR. is
going to pieces. H e' s  taken up the saxophone 
now, a.nd you should hear him play. 

Joe Tra v i s  i s  the lady-ki l ler of W•A BC. "They 
recognize brains ,"  says Joe. 

Have you fellows g·ot one. Bob Ward, Main­
tenance Engineer, at  WOR can't  seem to fi x  
that alarm clock so as  to get in  early.  

Everyone at  the stat ion wants to know w here 
Frank Evans hangs out at WABC. They never 
can find h im.  

Poor Cyrus Samuelson at WOR, born an  ap- • 
prent ice and thinks if it keeps up he wi l l  always 
be one. 

Vernon Gamble at  WABC wants to know if 
you have any telephone numbers of bl ondes not 
in  use . If o put them in ci rculation says he, 
give him the number. 

Next t ime your stuck ring Charles K ibl ing 
a t  WOR, the author of  1001  a l ib i 's .  

Waiting t o  hear from Gambl in ,  S i nger, Reh­
berger, or  Rob inson at the Kearney, N. J. trans­
mitter of WOR. More next time. 
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The 13A-A Radio Receiver 

for Diversified Uses 

(Cont i nued from Page 1<6 ) 
st�ge is push-pu l l ,  w hich increases the stab i l i t y. 
This ampl ifier  may be used separately from the 
rece ive ,· i f  desired.  To attenuate any d isturb­
ances or  undesi red signals appea ring in  the 
power supply, fi l ters ( 719  A, B ,  and C )  al·e 
a v a i lable as opt ional  equipment. 

Two types of  antenna tun ing elements ar& 
avai lable : the 7 type antenna t u n i ng u n its for 
coupl ing d i stant antennas, and the 2'54A panel 
for coupling local a ntennas. Both are suitable 
for either balan ed or u nbalanced antennas.  
The tun ing  units are adapted to out of  doors 
location. 'l.'he tun ing un its and radio frequency 
ampl ifiers i nclude means whereby the operator 
may, in  effe · t ,  move the tuning meter on the 
receiver Lo the remotely located tun ing u n i t  

'.rhe back of � h e  panel is  complete !  ep�l_osed, _by·, 
the' rear cover and J i d . 

Standard overa l l  sens i t iv i ty of' the 13A re­
ceh·er  is  one m icrovolt , or better, which, con­
s idering circu i t  noise and othe r: interference, is· 
about the maximum ord i nari ly usable. This· 
sensit iv i ty  is mainta i n ed with good un iform i ty 
over the tun ing range of each panel .  Eight 
m icrovolts i nput modulated 30  per cent is su ffici­
ent . for a 20 db signal - to-noise ra t io. Maximum 
audio output  i s  about .23  db above six m i l l iwatts. 
Normal tel  phone fidel ity is 3 db down at 100  
and 3000 cycles ; the upper value is  cut to 6 db 
at 1 750 eye! s by opera t ion of the band w idth 
switch. By fl Id changes req u i r ing perhaps five 
minute , this fidelity may b improved to 6 d b, 
down at 35 and 4500 cycles. Telegraph fidel i ty 
wi th  the peaking c i rcu i t  is down 20 db at 200, 
and 2000 cycles referr d to the 800 cycle peak. 

F ig. -l-Front of  85A n m )J l l flor pa n el with front coyer remo,· erl 
::ind thus make the rec1 u i red antenna tu n ing ad­
Justments with the aid of another man or of
an order ,v ire. 

A l l . of . the amplifier un i ts  t hat ,  in various combmat,ons, form the 13A receiver, employ the new . d i shed type of  panel .  This construct ion ,  
P_rov1d�s effecti ve shielding and  at the same time _ gives a rigid construction while employ ing relatively th in  and eas i ly  fabricated material .  
In general a l l  wiring and smal l  components are 
Placed on th front of the panel ,  where they 
are readi ly  accessible for maintenance, and a l l  
large components are  mounted on the  rear of 
the panel . Metal covers form the flush front of 
the cabinet as show n in Figure 2, and when r -
moved, give access to apparatu s mounted on the 
front of i nd iv idual  panels,  as shown in Figu re 
4 . Studs, spot welded to the  rear of the front
covers pass through rectangular holes in  the
s ide  l ips o f  the  panel and are drawn u p  from
the rear, as  may be gathered from inspect ion

of the left s ide of the panels ,  Figures  2 and 4 . 
The normal telephone select iv i ty is over 60 db, 
when ten k i l ocycles off tune,  and te legraph selec­
t ivity,  about 50  db  when five k i locycles off tune. 
The automat ic  gain control has a range of 
about 60 db  for a 6 db  change in output, which 
is ample for ordinary conditions.  

Relays are provided i n  both the 83 and 85-
type ampl ifiers which enable the rece iver to be 
used in cut-carrier transmission systems. Oper-
ated through the control circu i t i n  the local 
transmitter, they d i sable the receiver when the 
transmitter comes on ,  and restore i t  when trans­
m i ssion ceases. The act i on is  rapid enough to 
restore the receiver by the t ime the d istant 
ta lker replies.  This arrangemnt a l lows the re­
ce i ver to be operated at the same frequency as 
the transmitter whi le  Jocat d in  the same room 
w i t h  i t and  wi th  antennas closely adjacent. 

"CQ" Com merclai
Ra,l lo  

Careful  scrutiny has been given the compo­
nent parts of the receiver to insure their sta­
bi l i ty under the extremes of  temperature and 
humid i ty which may be found i n  tro1� ical  cou n­
tries,  or on shipboard. Every effort has been 
made to i nsure sat isfactory l if  a nd performa nce 
over an atmospher i c  tempera t u re range of at  
least  from -4 0° to  + 1 20° F . .  accompa n ied by 
h u m i d it ies up to 85%. Adequate precaut ions 
against the corrosive effects of salt air have also 
Leen taken. 

____,._ 
-----

--._.,,........ 
�.::-: 
-·· -

� -

F ig. 5- Jl enr or 13A receh·er  cabinet  for T ropical  
l !adio w i l h  cloor o)Je n ,  n1ul rea r 1 1 ! 1 s o r  u n i t s  

rr. mo,·cu 
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Third Report of Liaison Commit-

tee on Aeronautic Radio Research 

(Con t i n ued from Page 24 )  

A s  the  resu l t  of  i ncreased flying operations 
through i c 'ng condit ions,  the icing of airpla1 1e 
antennas presents a serious prob lem requ i r i ng  
immed ia te  so lu t i on .  The seriousness of antenna 
ic ing is  i ndicated by the fact that w ires have 
iced u p  to 3 i nches i n  diameter by actual meas­
u rement  on the grou nd after land ing, Icing re­
su l t s  i n  ( 1 )  v i bration of wi res and ma t w i t h  
breakage for th i  • reason. ( 2 )  breakage of  w i res 
as the resu l t  of. sheer load of ice, ( 3 )  great drag 
of  wire · reducing speed of plane, and ( 4 )  loss 
of  distance range of  radio reception.  Heat ing o�  
wi res by m ans of the generator-storage battery 
combinat ion has been tried with l i t t l e  su ccess in 
the air a l though ground tests were successful . 
The use of a rubber-covered antenna wire has 
been round to  he lp  some, by mainta in ing the 
insulat ion ,  but i t  i s  not a ·olution. The d i fficulty 
o f  v i brat ion is great ly increased i f  b 1·a ing  i s  
app l ied to an  antenna mast a t  one third or one 
ha l f  the d is ta nce from its poi n t  of  support.  I n  
t h e  operation o r  ·eapl anes the effect o f  sa lt 
spray is s i m i l a r  to the effect of ic , and i t was 
necessary to cove r the insulators by spec i a l  com­
pounds to prev nt  short i ng ou t of the radio s ig­
nals ,  I t  is  recommended that resea rch ag nci s 
equ ipped for such work interest themselves i n  
t h e  early solut ion of t h i  • problem. 

Radio Towers Need Painting? 
A lead ing  pa int  research expert says that i t  

takes on ly  three dol lars worth of  pa int  to pre­
sen·e a ton of fabricated steel such as used 
i n  radio towers, which is worth about 50 .00 .  

W h i le the Department of Commerce dema nds 
that al l rad i o  tower · in the  immediate v ic in i ty  
of a irport s be pai nted, and the Radio Com­
m issions master monitoring station uprights at 
Grand Rapids, Neb. , are kept scrupulous ly  clean 
and pa i nted, there are 1nany others so paint  ex­
perts cla i m  that ne d paint ing badly. 

NATIONAL ELECTRICAL 
AND RADIO SHOW 

The Elect r i ca l  Associ a t i on of New York i .  
sponsoring a )rat ional  Electrica l  and Radio Ex­
pos i ti o n ,  a t  Madison Square G a rden.  New York 
Ci ty ,  from September 20th to 30th inclusive. 

Many of  the larger rad i o  firms are going to 
exh ib i t  at  this Show th i r  new mod l s  for th  
com ing season. 

Among some of  the novel a t t raction • an­
nounced by the promoters of the exh i b i t ion are 
the e x h i b i ts  wh ich wi l l  be arrang d by the 
signa l corps of  the  Army to show the impo rtant 
part played i n tact ics of mod 1·11 wa rfare by 
radio and elect r i c i ty. This w i l l  be arranged 
uncler the d i rect i on  of  the Second Army Corps 
Commander.  

Chief  Englnee1·, Thomas Rochester, of:  the 
New York C i ty Pol ice Department wi l l  be in  
charge of  a n  e x h i bl t  showi ng t he compiet 
work i ngs of the short wave radio system which 
is u sed by the department. 

The usual broadcast ing studios so popu lar  at 
these exh ib i t ions  wi l l  be there, and sev rai 
local stat ions will arrange for prourams orig­
i na t i ng i n the .-how. Each of  eleven days has 
be n designated to son1e  spec ia l  pu rpose, ,v i th 
the first ,  or  open ing day designated "N. R . A. 
B l u e  Eagle Day. " 
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Colon, on the Coast of Adventure 
(Cont in ued from Page 1 3 )

.a n d  t h e  Isthmus ceased to  m e r i t  t h e i r  evil repu­
tat ion. 

A lthough in Color: the  weather is always hot 
.and hum id, tou r i sts i n  these t i mes find t hem-

l 'l' S T A N D S  F O R A 1v o m  A N 'S P IH ] H: 
In t h e l n scrh i t lon  on th i s  s t,n t u e of Co l u m I , u � ,  
gl v � n  t o  Colon I n  1 866 I J y  E m I, ress  E u g e n i u  
o f  ·1: rn n cc . t he  d ouor  n s e t .l  l ter nHLi f l e u  Iu, mc.
11 1Hl m a!l c n o  m e n t i o n  o r  her � o n s o r I .  

• u I1o lcon  I 1 1 . 

selves in as go <'d health there 11s anywher 
wh i l e  w h itt! men of  va rious races l ive there 
after year and do bus iness as effect ive ly  as 
would in any other trop ica l  cou ntry. 

Cn p l t.n l  or 11 h 1Hl owy COI\St  

e lsr, 
year 
they 

Though Colon is  rated as a pusiness and ship­
ping city ,  when properly c lassified i t  is  the cap­
ital  of the  Coast of  Adventure. I t s  con tacts 
with  wh ite men date  from Columbus, who in  
.1503 fo und shelter in  Limon Bay and here spell! 
Christmas, on h is  last voyage. Sir Francis 
Drake looked shoreward here w hen dying ; and 
not far Eastward they dressed him in h i s  armor 
to die l ike  the tighter  he was,  and bu ried h im a t  
sea, o l'f Puerto Be l lo ,  to the  rol l of drums ,  the  
w a i l  or  brass and the  thunder  of  m i nute gu ns. 

Early voyagers to Limon Bay found the i te  of  
Colon a marshy is land.  w i th the nat ives l iv­
ing in  t rees.  Let u s  take the testimony of Co­
lun1bus ,  ,vho hav ing ru n into bad weather.  fou nd 
shelt er in what undou bted ly was Li mon  Bay. 
He wrote In his journal : 

"It was l ike a great bay, w here we rested 
three d ays, and go ing ashore, saw the i nhab­
itants dwell upon the tops of  trees, like b i rds 
lay ing sticks across from bough to  bough, and 
bu i ld ing huts  upon them rather t han lwuses . . . 
for fear of the  g-r i fflns  that are in that cou ntry ."  

Th gril'fl n ,  one shou l d  know, was an horrific 
an imal  of  the  ancient  Greeks, with th  beak 
and w i ngs o[ a n  eagle ,  and the body and leg 

of a l ion .  Colu mbus does root  say that he ever 
sa,v one. 

I n  the three centur ies a f t er  Co lumbus ,  many 
adventu rous white n1en can1 e  i nto Lhe  bay of  
Limon.  and more t han one fu rt ive  craft  cast  
anch or for a t ime off Toro Poin t ,  to issue forth 
when the hour arr i ved for ac tion,  u nder the 
black ban ner or the corsair .  Here the  sh ips of  
l\forgan·s buccaneers made their rendevous for 
the at tack on Fort San Lorenz o, at the  mouth  
of  the Chagres, w h ich c leared the way for  their 
march on O ld  Pa nama.  

·w h e re C: lo 11 1 l s  nan B I J· t h

A n  indel ib le  first  impres ion o f  Colon i s  to  
be received i n  early n101· n ing, a s  your sh ip  from 
the North sl ips silently in  th grey half l ight 
thr ug·h a ga p in two l ong swne breakwaters 
into the broad, glassy waters of Lim n Bay, 
On the right w i l l  be the brig·ht  e�•e or Point  Toro 
l ight ,  at the top of  a t a l l  and s l im  whi te  crayon
ris ing from the gree nish-black base of  jungle­
c lad sh res. 

On  the l e f t  wi l l  l ie Colon, fi rst v i  Ible as white 
tr ia ngles and cub s of  bu i ld ings embedded in 
fo l iage. 

As the dawn spread · i t s  p ink  color wash ov�r 
the dim sky ahead, wisps and scarves of  fleecy 
mis t  w i l l  a ppear on dark and d i s tant  mountain  
slop s ,  where very h l low seems fi lled w i th 
downy co t ton . 0011 , wh n t he t rop ic  cl ny sha l l  
have ban ished the last  shadows of  t h  n ight  the 
sun wi l l  gat her them i nto legions o[  pea r ly 

lou ds, a n d  mar hall  th  m on a fie ld  of the pur­
est  blu From the land b vond Toro Po i nt w i l l  
come off a pung·ent odor,  t he u nmistakabl smell  

P U 0 1'UJ N A D I N G  ON 11 R O A J) W A Y  
'f he  w o o d  11 1n1 l n g, or  roof, o ,·or  t h e  wl t le  
sl t l e w n l l< ,  I s  t y p i c a l  or  Co lon ,  H o re townrd 
p,• on l n g- ono meets  s l im hrow n g:r ls ,  out  fo r 
11 s t ro l l ,  w h o  w u l l, w i t h  u grn.ee t h a t  migh t  
ho e n ,- 10,1 by  t h e  fn l res t  or  t he i r  w h i te  s i s ters 

of  vegetat ion ,  from steaming swa mps wh re 
m i l l ions of roots l ie  st eeping i n  tepid water ; 
from th mangrove bush along t he ooze of the 
shores ; from flower ing t rees and shrubs in  the 

"CQ" Com m crcln l
:itml l u  

green up lands-a blend of  odors that is the 
concentrated, typical  essence of  the tropics. 

Your ship wi l l  slow dow n to berth at a long 
modern p ier. Wh i te men in  l inen su i ts, b lack 
roustabou ts,  trucks, motor cars, pi les of  freight 
-here will be the fami l iar  symbols of a busy
J)ort. breaking the spe l l  of  the tropic dawn. and
introducing to you t he real i t ies  of Colon. 

One Cru ises A IJou t  Colon 

From the pier a modern motor car w i l l  take 
you through the vac:a nt  morning su·eets to the 
Wash ington Hotel, where the  cool shower bath, 
the r is ing trade wind com ing through the open 
windows,  and the t i led c leanl i ness o f  you r  b d­
room fl oor make you fee l  that t ropical tra,·el 
is  not without  its compensat ions. 

Later you may beg in  your explorations of 
Colon by a le isu re ly d rive a rou nd the town in 
an ancient  caran1ata ,  or one-horse v ictoria. 
driven by a soft vo iced West Indian negro, wi th  
a strong Engl i sh form of  speech . ' ' I 'm  from Bar­
bado ·, rnarster," said Fel i x .  our cara n1ata man. 
" Yes 'arf my l i fe I was there, n1arste r ; 'a r f  
m y  l i fe . "  

In the Cr istobal se · t i on  are many sh i pping 
offices, banks,  and a l l  the equipment of a port. 
Near the o ld for shore of  the town runs the 
Panama rai lroad, comi ng to a d ad end at  the 
pass nger stat ion,  w i t h  a stone Creight shed 
beyond bear ing n its fron t  the date 1 56 . Back 
of the ra i ls is t he front stree t ,  l i ned w i t h  shop , 
kept for the gr ater part by H i  ndoo merchants. 
They deal  in t insel ,  and l i v e  on th trust ing 
tou rist .  

Within the c i ty  i n  ord r ly a rray are r ight 
angled streets ,  w ide and open to  the sun. xc pt 
for fixed wood awnin� ovei· the broad s i de­
walks. Th rough t he centre of the town-one 
the outsk irts-is a fine new av nue, w i th  a parked 
centre, known as Broadwa y. Beyond i t  l ies a 

RADIO COURSES FOR HOME STUDY 
Regular and Short Sp cial Courses . . .  No 
obl igation plan . . . Tech n i ca l  Advisory Ser­
vices . .  Free Post-graduate Pract ical  Train­
ing . . .  Send for Catalog. 

RC.A. INSTITUTES, INC. 
Dept. RO-9 

75 Varick St. , New York 1 154 Mercbaadi,e Mart, nica10 
Recoanized Standard in Radio Instruct ion S ince 1 909 

THE BEST INVESTMENT 

YOU EVER MADE 

" Q" needs The Commercial  Rad io man. 
You need " Q . " Why not get together you 
fellows who arc not already subscr ib ing, and 
send in your subscription AT ONCE. 

You have had some cracker-jack material. 
There is plenty mor to come. You do not 
wish to miss any of this .  There are BIG 
THINGS in store. The best way to be sure of  
these is to send in  your name and address, 
and $2.00 i n  Money Order or heck, BUT 
send it  In NOW. 

If you want to comb i ne it with any other 
magazine ubscr ipt ion you wish to  make. We 
w i l l  immed i ate ly  arrange with the other pub • 
l i sher to fill  your subscription . It is possible 
you have two. three, or even more favorites .  
We wil l  handle them al l  for you i f  you re­
mit d i rect to  us,  and i t  will take only one 
letter that way.  

CQ MAGAZINE COMPANY 
1 1 2  W est 13 th  St.  New York City 

modern residential  sect ion, New Cristobal ,  with 
bungalows, v i l las  and apartment houses, al l  in  
the l atest style. 

A X  J X D T A X  F R O )[ F- A X  11 L A S  O U L F  
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from a t ru 11 k  of  a. s i lk  cotto11 tree .  

UNIVERSAL 
MODEL • • w • •  

The p e r f e c t e d 
Watch Model  Micro­
phone - ompletelv 
Protected - Light 
- Compact - Very

sensit ive-Ful l  qual ity Performance-A 
ravori tP  for beginners-Only i:i .oo l ist .  
UNIV ERSAL llf TCROPHONE CO., Ltd., 

424 Warren Lane 
Inglewood, Calif . ,  U. S. A. 

THE ULTIMATE 
TRANSMITTER 

A new deal in a first  
c lass bug. Blue-Green­
Red or Black , . . .  $12.7;;  

C i rcular  on request 
L .  C.  M cI NT O S H ,  

O e n .  Snles Mgr. 
4 1 63 11u dlong Ave. 

• 
Los A n gele s ,  Cu l .  

COM E I N  AND HEAR $ } } 95
'.l' H E  E A O L E  

�h�{y
tu

_
b
_e -�

-
- -

'�-
- ����'.''.c: • 

Fine for copying Press 

Gross Radio, Inc. 
o l  Vesey St. ,  N .  Y .  C i t y .

" I  SA W Y O U R  AD IN COMMERCIA L  RADIO ."  Tell this t o  o u r  advert isers, i t  helps all o f  u s  
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A Stat u e  W i t h  a St,ory 

In  the centre of Broadway, toward the bay end 
of  the street, i s  a local ly famous s ta tue  t o  Co­
lumbus. I t  represen t s  the Admira l  of the Ind ies 
po int ing out to  a shr ink ing Indian maiden the 
glor ies of  Eu ropea n c iv i l iza t ion . O ld v is i tors to  
Colon have seen the statu e  often ,  and  i n  d ifferent  
plac s . I t  stood first  i n the French reserva t ion  
-now Cristobal-near the entra nce of the
French canal ,  before Count de Lesseps' house. 
'i-V hen the  Hotel  Wash ington was bu i lt the 
statue was removed to  a prominent spot on the
hote l  lawn,  between the house and  the sea
wal l . H ere i t  s tood u n t i l  about two years ago, 
when the people  of  Col on ,  exercis ing the ir  r ight 
of own rship, moved i t  t o  i ts  present appro­
pr iate s ite. 

At fi rst glance there is noth ing part icu lar iy 
strik i ng about the stat ue ,  w h ich is  a fa i r  ex-

H E 'S A L I D E Jl A J. S C ' 0 1' 

.A. 1 1 , l y J o h u st.on,  Scot ch  m n n n gcr of t h e 
St rit nger 's  ( .' l u b .  'l' hcre  is n loca l  t rn d i t lon 
t h a t  h e  onre  �p:u"e n w a.y n ho t 1 l e  o t  l i q u o r. 
I le  t h a t  a s  It m a y ,  he h n s  1 1 1 11 , 1 0  t h e  <• l u h  t h e  
soc.h1 l ccu trc  or  t h n t  sec t lou  of  t. h e  l st. h m u� 

of Pn ua ma.  
ample of  the  scu lptor's a rt of the last century. 
Study of the letter ing on the  base suddenly 
ope ns a chapter of  roma nce. I t  is  as fo l l ows : 

Al Immortal 
Descu br idor  de l Nuevo Mundo 

Donacla a la  C i u clad de 
Colon 

Par Euge n i a  cle Mon t i j o  
En1peratr iz  de l o s  Franceses 

M DCCC 
LXVI 

1 1To th immortal  d i sc verer o(  the  New \Vorld 
. . . gi ve n  to the i ty of  Colon , ' '  con vent iona l  
Ph rases.  But ,  ' 'By E ugen i a  c le  Mon t i jo  Empress 
o f' the  French. l G6 . "  

These  last  few worcls  open a broad and i n ­
tr igu i ng fie ld of specu l at i on .  Why  d i e! 1 £u  •enia 
choose here to  1nploy her ma iden n:une.  w i th  

t.he  Spanish form, Euge n i a ? vVhy n o  mentio ,i 
of h r consort, the Emperor Napoleon I I I ?  Why 
such a girt  to  a then obscure Isthmian c i Ly ,
l ong  before the French had embarked on the i r
a mb i t i ous and i l l - fa ted a ttempt to  jo in the A t ­
lan t i c  a n d  Pacific by a Panama canal ? 

1\.l o n u n ieu t  to n ,v on1u.1 1 's J' rhle 

Search of the many b iograph ies  of  Euge n i a  
f a i l s  to provide speci fic answers to  t hese ques­
t ions. :-lone of  the b iographers me nt i ons the 
s tatue. But between the l ines one may read 
the fact that this is  a memoria l  to the wounded 
pr ide  o f  a wo1nan . 

The use of Eugen ia ' s  maiden name on th is  
statue  po ints  to  a cr is is  in  the l i fe of the beau­
t i fu l  young Spaniard whon;  Napol eon I I I  had 
marr ied for her bea uty .  She haJ devot d herse l f  
t o  her new stat ion,  but had been unab le  to  cor­
rect the i rregu l a r  habits  of  her o lder husbancl,  
whose i nd i scret ions had led t o  a complete sever­
ance of the cou ple '�  conjugal relat ions .  In 1866  
Euge n i e  was  a w i fe i n  na 1ne only ,  though s t i l l  
a n  Empress-a fact t hat  she  ·ubt ly  com·eyeci 
to post rity when she approved the  wording for 
t h i s  statue of Col umbus .  

Why.  we ask,  shou ld  such a g· i ft have  been 
mad "! At  that t i me Ferd i nand cl Lesseps was 
brin ing· to  a successful conclus ion the b u i ld ing 
of  the Suez Canal .  and was a ir  ady drea m i ng of  
the  c nquest  of  the Isthmus of Pa nama.  As yet  
h i s  n ew plans hacl not been matured or con­
fided to the publ ic .  De Lesseps was a fayorite 
cous i n  of Eugen ie,  and  there is  l i t t l e  doubt that 
he had com·eyed to her h is  ambit ions for Pana­
ma.  long before the complet ion of  h i s  work at  
Su ez. I f  h is  p lans  for Panama were to take 
defi n i te shape, concessions must be secu red from 
the government of Colombia ,  wh ich then  he ld 
the Provi nce of Pa nama.  What  eould  be more 
adro i t  in  the wa.v of  pol i t i ca l  spad work i n  
pre11arat ion for negot i a t i ons than  s u c h  a n  ap­
prop1· iate  and  poet ica l g ift from the  beaut i fu l 
Empress of the French to the peopl of Colon ? 

The s tatue  "·a s  set up at Colon in l 6 . 011 t' 
Year bef'· re the Suez Cana l  w ·1 s  ompleted and 
O!'ened with gr a t  PC} at  by Eugen ie, as  repre­
senta t i ve of the French peopl . 

Dow n l •Y  t h e  O ld "" IHl l' \'eS 

On the bay front ,  not far from the rai l road 
stat ion,  ne may see the ren1a ins of  some of  th 
earl ier  wharves of Colon ,  where the Xew Yori< 
stea1ners l anded thei 1· passengers for the ra i l  
tr ip  to  Pa nama C i ty. S t icking ou t of the t ide are  
blackened i ron p i l l a rs and the uprights of  a 
s teamer 's  engine-attest ing  the destruction of  
vier and  sh ip by fi re, many years  ago 

One smel l s  old legend in  these ru ins  of sh ip  
and p i er.  The steamers that t i ed up here were 
of the  s ide wheel t ype. and from 1 000 to 2000 
tons r gister. Fast for t heir s i ze. they made the 
ru n from New York in  l i t t le mor than a week 

l\'fost passengers l a nded at o lon hurr ied away 
to Panama by the fi rst  a\"a i l ab le  t ra i n .  to catch a 
s h i J  for Cal i forn i :-1 .  The ra i l  fa re was  $ 25  for a 
r id  of 36 m i l  s. L i t t l e  wonder the rai l road paid 
fabulous d iv i d  nds in  i ts  fi rst years ,  or that  i ts  
offic i a ls I i  vecl l ike rajahs. 

·w i t h  t h e  J, l t t l e  Trn t tns

At var ious  po int · a l ong th o l d  waterfront 
o [  Colon one comes uuon rem i nder · of  arl ier
days and ways. The Indian Crom the San B las 
g u l f  st i l l  comes up to tow n,  a good seventy 
m i les o n  the  op n s ·a .  i n  a boat shaped from 
the t ru n k  of a single si lk cotton wood t ree ,  and 
m oors h i s  craft beside the smart  lau nches of  
local  yachtsn,en. 

"CQ" C o m m e rc i a l
U a t t  o 

One of the rema m1 11g old piers is a land ing  
p lace for the  l i t t le  trad ing schooners that  come 
u nder sail from distant bays and is lets ,  bring­
ing  cocoanuts .  Their crews are brown men_ It i s  
pleasant to loaf about the d im shed and  watch 
these chi ldre n  of nature at work and play. At  
t w i l ight comes rest  from the labor of hand l ing 
cargo, and with it skylark ing on the pi r, with 
i n formal  wrest l ing matches and perhaps a 
snatch of c u m b e  with some sloe- yed damsel  
who has come down from the town for a l i t t le  
v isit .  

I n terest ing ancl capable sai lormen h a n d l e  these 
l i ttle t raders ;  types that  would a rrest a t ten­
t ion a nyw here. To see a tawny young skipper,  
with k inky hair ,  b lue  eyes a nd a cockey accen t ,  
exc i tes no com ment here .  Ther are plenty of 
such offspring of white fathers u p  a nd down 
the coast of Darien . 

Dh·crslon,  l 'o l l t e  11 1Hl O t h e r wise  

.As eveni ng· approaches, it i s  i n  order  to  drop  
i n  a t  the Stranger's C lub  for  the  cockta i l  hou r .  
Here local fash ion  may be assembled on the 
ba l cony overlook ing  the bav, the young wo1nen 
a l l  s l i mness and pol ite undress. Tables a re lo w 
l ighted.  The sea gent ly  laps the stone wal l  un ­
d r the  c iub  house, ancl the clay 's  d y i ng trade 
w i n d  comes faint l y  oft the water .  From the ad ­
jacent bar con1es a steady hun, of n1en 1 s voices, 
and an occas i onal  laugh. 

Evot ic ,  t h i nks the v i s itor ; yet strangely lone­
ly  after all ,  when one looks out across thn 
en1pty bay 1 n  the gathering t ,v i l ight ,  and sees 
a rust y old t ran, p  stean1er push ing war i ly  U ll 
the channel to the anal  entranc . No cockta i l s  
for  the men  on that o ld iron pot · s crfl mped 
br idge ; but what wou ld they not g ive for a 
n ight  ashore among t h e  bright l ights  of Colon , 
t h a t  now are t w i n k l i n g  in a lo ng· spa rk l i ng 

New Model Has 

CRYSTAL FILTER 

N
OW it is here-the famous COMET 

· · PRO ," retaining ul l  of its for'mer de­
sirnblc fcat ti res-PLUS 1 00 PERCENT 

O F  CRYSTAL SELECTI VITY.  
A fl ip of n switch on  t h e  front panel instant ­
l y  converts the standard · ' P ro" to  the crystal 
" ' Pro . , .  A nother front-panel control varies 
the response characteristics o.f the crystal fi l ­
t e r ,  without cletu.nfn.g the circ1dt or reducin g 

cjficicncy in any respect. 

SPEC/AL , 
New 8- to J 6-1neter coils

• rcacly-$5.00 « pair.

Write Dept . CQ-9 For Details 

HA MMA RLUND MFG. CO.  

424-438 W. 33rd St. ,  New York

l i ne  along the water front  and up the stra ight
side s t reets ? 

Take a wa lk and come about n ine o'clock 
to Tenth and Bol i var streets, wh ich is the cen­
ter of the tow n's  n ight l i fe (and da y  l i fe, too, 
for that mat ter ) . As yet the curta in has not 
gone up for the n ight's show. In a ga rish cabaret 
upst a i rs the hostesses, fragi le  b londes i n  the 
m a i n ,  wear ing 111od ish Jong dr sses, very lo\v 
at the neck-are gathered i n knots  wait ing for 
the bal1 ll to str ike up and the n ight " s  first cus­
tomers to appear. There is "'- go ·cl cla nee floor, 
and a fu l l  b i l l of  food a nd d r i n k  offer ing·s . 
Shou ld  one ea t  a heart )' meal here.  he wou ld  
pa y a n1 ighty check, for  �olo:1 i s  not  a place 
for ch a p  fo cl . 

One obser,·es an orderly a : r  i n  the cabaret, 
that is  run by a man who dr i nks p l a i n  soda and 
keeps a yacht. 'f'he girls ar� chief ly A mericans, 
b rough t clown from :-lew York on con t ract and 
u nder bond. They a re fi l l ing a bu incss engage­
m e n t .  and con duct th msel ves accord i ngly _  The 
tour is t  here for a n ight  snn,et i mes is su rpr ised 
a t  the adroit cool ness wi th  w h i ch h i s hostess 
repels his ad ,·ances. while st i l l  urgi ng him to  
be good to h i msel f i n  the  'Uat ter  of  dr i nks_ Af­
ter the  n ight " s  work is  over she CToes back to 
her hotel room ,  and when l1er contract is  up
she goes back home. 

B t· igh t L igh t s  T h a t.  G ro w  U l m  

Out  on t h e  st reet there r i ses a d iscord of  m u ­
. · i c .  s o m e  d i s t a n t ,  some nearer  at  hand ; the 
twa ng of  banjoe · ,  t he  ratt le  of  ha rd p ianos ,  the 
ra ucous blare c, f u ncontrol led rad ios  suddenly 
t u rned on ,  sp i l l i ng i nt o  the  n ight a i r  the hide­
ou · ness of d iscordant  nat i v e  song. In the street 
a sweeper s i l en t ly  p� ds around w i th brush and 
sh ve l .  H e  is a 1 -I i ndoo,  weari ng  h is  caste  tur­
ban .  Beside a p i l lar  a negro n1end icant is  

S I NGU:-S IGNAL 

RECEPTION 

with the 

COM�T 'PRO' 
• 

Specially-tested q uartz crystals nre used, care­
ful ly selected for thei r low resista nce and
absence of spuriou frec1uencies. 
The COMET " 'PRO" thus reaffirms its leader­
ship .  I t  is n co1n11lete receiver, with built-in 
power supply.  It p rovides band-spread tuning
ci t all frequencies. Four sets of coi ls ( includ­
ed ) cover all bands from 20,000 to 1 ,200 kc.  
No extrns to b1<y. A.C. ,  D.C.  and Battery 
models avai lable .  

now 
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pat ient ly p ick ing a mandolin, u nheard ab_ove the 
street din .  A1nencan sai lors and n1annes _111 
un iform march nois i ly  by, each w ith a girl 
hangi ng to his arm. 

Peddlers cry their wares ; dr ivers of autos
and horse carr iages sol i c i t busi ness. P?,rt1es
hi re cars for  a ride ,  and derive n1uch sat1s�ac­
t ion from the la ,· i sh decorations of the vehicle. 
It may be a Packard or a Linco ln ,  but i t s  man­
factu rers ,vou ld scarcely recognize it, w i t h  i ts
wh ite  seat co,·ers . pale b lue body with red and 
white str i pes,  n i ck e l  p lated horns and bu.lf l,es ,  
plates o f  automob i le  c lubs,  and what not.  The
more s tuff they ha ng on a ca r the betti:r bus­
iness they do, · •  said my host of �n eyen tng. 

Al l n ight th e d istr ict of  the wh i te  l ights does
business. In some of the cabarets. l i the  honey­
colored w nches danc w i t h  snake- l lke n19ve­
men ts, lewd and unabashed. In the lower pnced
places much beer flows. 

But there is such a t h i n g  as too n1uch beer, 
and too much nocturnal  j y ,  ev_en i n  Colon. If
by chance you drive in the ram of the earl y 
morning through empty Bol ivar Str_eet, e1; route
to a pier, you may see in  the h::. lf  l !ght of  dawn 
a cabaret open to  the street, with a srngle bar­
tender wear i ly  wip ing sour beer from a grea t 
semicircular bar whi le the only _ customers l ea,
a sailor and his girl, are le::.111ng . aga mst the
ha.nd rai l ,  she droop ing  hes1de him with an 
arm about  his neck. and both asleep on their 

f
e

�round the corner, over the rusty old sheet
iron bu i ld ings that were part of  the French
canal p lant  th sun comes up through a haze
of  powdered gold between rain clou ds ; a ship
leaves her anchorage and  moves off toward the
G atun Locks, and the day begins for Colon . 

Radio Manufacturers Active 

The Radio Manu factu rers Assoc iat ion ,  ·with
Earle Wh i tchorne as Campaign Di rector ha,•e
launch,;d a Radio Progress Week campaign
which will be carried on by radio dealers, ser­
vicemen, manu facturers, and others in  the in­
dustry between the dates of  October 2- 7 . Post­
ers for dealers '  windows, letter seal st ickers,
newspaper advert is ing material for local cam­
paigns, are some of  the material furnished. This
material may be had by anyone in  the radio
business by addressing, Radio Manufacturers
Association,  330  West 42nd St. , New York , City.

Press Wireless Requests Rej ected 

'.l'he Federa l Rad io Commission on July 28th, 
turned down the requests of the Press Wireless, Inc., for radiotelephone press service stat ions  at Hicksvi l le ,  N. Y . ,  Chicago, I l l . ,  and San Fran­cisco, Cal . ,  and const ruction permits  for spec i a l  experim n-ta l stat ion at Elgin, I l l . ,  and a l i cense for operation of a mult iple address radi otele­phone station at Chicago. In reviewing t h i s  the Commiss ion j ustly ca l ls  attention to the fact that in  Apr i l ,  1 93 1 ,  permits  were granted for the construct ion of 19  sta­tions for point to point telegraph stat ions.  Since then th e appl icant a bandoned seven of the per­m i t ' i and only two of the stat ions authorized have be n completed. 

. Newl y painted bott�-n-,-s-i ,-, -t-h-e Bay State Fish­
I ng Company's  shipyard indicate  there wi l l  be
a_ddit ions to the fishing fleet shortly, And by the 
t ime this is  in print t he M.ystic Steamship 'om­
pa.ny_ wil l  have put back into service severa l of
i ts tied up col l ier  fleet. 

. . . 

After a lengthy I ave of absence necessi tat­ed by i l l ness in  h is  fami ly ,  Ray Downing is back to work on the trawler  Ocean .  

r1111-Nu-1111-n-111-•11-u-111-11u-11n-1111-1111-11K-llll-lllli 
I • j INTERNATIONAL BROTHER- ! 
j H O O D  OF ELE CTRICAL ! 
j WORKERS ! •

I I R ad i o  D i ,· i s l on  ; 
j A rtt l i a tcd w i t h  A. F. or L .  l 
j 1200  l a t l1 St , ,  N. "\V., W a s h i n gton , D. C. l 
j The on ly  Rad io  operators' u n ion to have !
, agreements w i th  rad i o  stat ions in the U. S. j
I asks you to send appl ica t i o n  AT ONCE for = 
i;: n1ern bership .  Send no n,oney-merely s ign T 
I api: lication or au thorize us to represent you . • 
• You � re not  obl igating you rsel f, but  ACT j 
I AT ONCE. " • 
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COMMERCIAL 

OPERATORS ! 
Get your c opy of our FREE 

132 page 13th  Anni versary Ra­
dio Cat a l og and  save money. 
O u r  book is fu l l  of a pparatus 
yo u  're looking for .  

AMERICAN SALES C OMPANY 
C..44 W. 1 8th St. , N. Y. , N. Y. 

EROV<>X

CONDENSERS & RESIST ORS 
for All Radio Uses 

Dry Electrolytic Pyrohm Heavy Duty
Condensers Resistors 

Filter Blocks Edison Base Pyrohms 
Buffer Blocks Tapped Pyrohm Resistors 
Socket Power Condensers Wire Wound Resistor. 
High Voltage Condensers Center-tapped Resistors
Transmitting Condensers Non-Inductive Lavites 
Bypass Condensers Grid Leak Resistors 
"A" Condensers Resistor Mountings 
Moulded Mica Condensers Interference Filters 

Write for this Valuable Periodical 
A free monthly publication deal ing with design 

factors in the use of condensers and resistors will
also be mailed, free of charge on request. 

AEROV O X  CORP ORATION 
78 Washington St.,  Brooklyn, N. Y.
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Measuring Antenna Resistance 
( Cont inued from Page l U J  

R for the low r or  ground l ead  poi nt  can  be
read i ly  calculated.  

(B) The circu i t  of Figure 1 may be used in
the manner depicted by the dotted l ines of
Figure 2. The ta nk of  Figure 2 should be short 
c ircu i ted but otherwise  left the same as in nor­
n1a l  opera l ion ,  the t ransm ission  l ines i f  any be­
ing connected as u sual .  Thus the effects  of elec­
trostat ic capac i t ies are  taken into effect. 'rhis
method i s  s l i g·ht ly in  error because the  res ist ­
ance of  the permanent  antenna coupl i ng· co i l

and ser ies  condenser and a lso cer ta in  other 
errors enter i n ,  thus method (A) is pre ferred. 

Con c l u s i o n  

l\ieasure1nents 1nade in  accordance \\r i th the
procedur s out l ined above should be consistent
and accurate wi th in  several percent. Con1n1on
values of  anten na res istance are 20 - 25  ohms 
case the a ntenna  i s  operating at i ts  fundamental
when the antenna is wavelength long ( in which
frequ ncy ) ,  35-70 ohms  when 3-8  wavelength
long1 250-500 ohn1s when 1-2 wavelength long-,
and 100- 150 ohms when 5-8 wavelength long· , If
the effective length  of  the antenna i n  \\·ave i  ngth s 
is not known it can be found by detern1 in ing
the fundamental frequency (as  expla i ned above
for fi nding the resistance a.t  the fundamenta l ) . 
Then mu l t iply ¼ by the rat i o  of operating fre­
quency to fundamental frequency ; the res u l t  iE 
the effective length expressed in wavelengths. 

Sometimes i t  i s  desir cl to  operate a b roadcas t
sta t i on  at a lower p late e fficiency than specified
by the  Federal Radio Commission .  Thi s  desire
may be based c·n the lo�?r d!stortion . frequently
obtainable at lower e ffic1 nc 1es part icularly 1n
Class  B radio ampl i fiers, or on other cons idera­
t ions.  For operat ion a t  a lower efficiency the
outout power is  measured by th "di rect" meth­
od, · n cessitating the forwarding to_ the Com­
n, i ss ion  of co1npl ete data in a ffidavit fonn re­
garcl ing the antenna. resista nce. In such case
the procedure outl i n  d above for n,easun ng re­
sistance is acceptable and should be used. Re­
port No . 30 43  of the C?mm iss ion shoul� be re­
ferred to for information on the reqU1red ac­
cu racies of the instruments and on the exact
form in which the data must be presented . 

Fast W orkillfg and Enthusiastic 

Commissioner 

The Federal Radio Commission recently an­
nounced that between J uly 1 and August 7 ,  Com­
m issioner Harold A. Lafount ,  who was a ppo int­
ed from the Fift h Zone ,  which is  the 1'7estern 
and Pac i fic  tates, in . eleven States, covered 36
C i t ies · 'Con ferred with 1Q7  broa dca ·t rs, 69
l icensed operator H program d i rectors, officers
of 1 2  an,ateur organ i z ations and ,v ith 3 4  ind i ­
vidu a l s  who were contemplating fi l ing applica­
tions for permits to construct and operate broad­
cast ing stations. " A long with th is  he held con­
ferences w i th  several n1anu .facturers and dis­
tr ibutors of  radio equipment and l ocal  offic ia ls
of radio con1n1un ication co1npanies ,  inspected
a number of  tran mitting p lants ,  v is i ted 9 
pol ice radio stat ions ,  conferred w i th represen­
tatives of ,.l'eachers 1 and Parents'  Organizations,
nun1erous l i steners, Welfare Organ izations,
Chambers of  Com merce, Commercial  Clu bs,
Breakfast Club , and Advert i s i ng Agencies .  

H e  returned, ' ' loud in  h is praise of  the equ ip­
ment used " "enthusiast ic  over the work be ing
accompl i sh'ecl by pol ic  radio stat ion ,"  and
"more enthusiast ic tl1an e, ·er be f.orfl' ovPr th P. 
American ra,clio system. " Who co ulcl asl{ for
more ? 

OVER 50,000 CALLS 
LISTED IN EVERY ISSUE 

+ 
Always Up-to-Date 

Including New C aU Letters
Changes in Address 

Cancella,tions 
International Ca.Us 

and many o-ther feature,s 
+ 
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over 1 2 ,000 licensed A.mateui· Stations in  more 
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mercial Stations, Special Stations and Expeditions.
International Call  Letters, New Prefixes, High
Frequency Press and Weather and Time Signal
Schedules. 
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I International Brotherhood of Electrical Workers 
I .1.,,_,�,_c,_c,_1_,_c,_c,-◄•�-c,-c--•--.-� �-------c--..-c-�•!• 

Ad dress 1� l l  com m u n i c a t io n s  for Internat ion a l  Brotherhoo<l of .E l ect,r lca,I ·workers, RadioDivision ,  to: l\i r. Th om a.s lt . McLean ,  Special lt epresent.at l ve, Internat iona l  Brotllerhood ofE leetricuJ  ·workers, •1200 Fi ftee n t h  St., N. "' · ,  ·w a s h l n gton,  D.  C.  
The three Police Department Radio Stat ionsin Chicago have recognized �he R3:d 10 D1v1s 1onof the I .B .E .�'- an dare paying un ion  wages . . We are gratefu l to those who sent in then· names w i th authorizati on to_ represent them a tt h e  forthcoming Broadcasting Code hearing.Some time in  the near future you wi l l  be gladto  have the backing of this powerful Brother­hood. We are in  Rad io  Divis ion to stay-and grow. 
H bv the t ime your CQ reaches you the:Broadcasters have presented their Code at  leastyou wi l l  know that you had the back ing of  thabest and most experienced Labor-legal talentprocurable. in  th is  wide Un i ted States. Regardless of what you hear to the contraryal l  the best and biggest labor organizationsare affil iated with the American Federat ion o[Labor-United we stand--divided we don't eat ! To those of you who have as yet been back­ward in this  matter of  hav ing your case repre­sented let n1e say but one thing-you are a m i l l ­stone arou nd your brother operator' s neck, soget along. Hand your copy of  CQ around andyou ' l l  help c i rculate an increasi ngly popu larl i t t le  magazine ; a lso spread the news that aradio operators A. F. of L. u nion has been do­ing things for the broadcasting operator forseven  years .  Only the g· Joom of o ld man depression hasstood i n  the way of our g-rowth but  now \Ve seedaylight again.  Let's get going and sign up  a few more employers thanking our  lucky starsand our farsighted President Roosevel t  for mak­ing progTess possible under N IRA. The I .B .E: \V. has been i n  existence s ince1891  and has been affiliated with the American Federation of Labor si nce that time. I t  is cap­able o f  working out the radio man 's  problemsand pledges its facil i t ies ,  resources and ex­perience to that end. Your support is needed to bring about a full realization of your rightsunder KIRA.  The second and fourth Thursdays of  everymonth have been set as the meet ing n ights ofradio men in  New Y ork City. The place is  theUnion Church, 233 'West 48th Street ; the t ime,midn ight, At the ir  last meeting the Kew York membersappointed a commit t  e to pr pare a set of work­ing rule.  along the Jines of  the rules m force in 't .  Lou i s  and Chicago. The response to last month' s appeal for newsamong I .B .E .,v. radio  men was most  grat i fy­ing We heard from members in Buffa lo,  De­troit, Akron. Lincoln.  Houston, St. Lou i s ,  Kan­sas C i ty, Ch icago, Fort Wort h and many others. That's the right spi rit ! We need a lot  mor J 1 1'ethat. We annot emphasize too strongly the neces­sity of radio n,en throughout  the nation avai l ­ing themselves of  their  pr iv i l eges granted tothem under the National Industr ial  Recovery Act. If ever there was a time to  t h i n k  about organ izat ion ,  that time is now ! A ncl there never,vas a better tin1e than th pre ent to l lo son1t!­thing about i t. Most of us remember the unpleasa nt  exper i ­ence we had with the URTA. Som of  us hav� 

had d istasteful re lations with other organ iza­t i ons started and carried on for the personalgai n  of the orga n i zers. The I .B .E .W. is not i n ­terested primari ly in your do l lars .  We need your moral support now more than anyth1 11g else .. Your name and address on a postcard author­i z ing  the I . B .E .W. Radio Div is ion to  represer)tyou at the hearing of  the Broadcaster's Code 1sa step in  the right d i rect ion .  No other expense is involved. W. J .  Kel ler  of KMOX, St.  Lou is ,  is do_ing 
fine work th rough h is  articles in the Electrica l Workers J ournal. �re expect to see him breakinto CQ not later than next month's issue. J ersey City, N .  J . ,  may have only two broad­cast ing  stations, but  it i s  the  sec�nd city inthe U. S .  to recogn ize I .B .E.  W. radio men onehundred percent. James J . McCafferty formerly of  the Colum­
bia. Broadcast ing System has gone back to WMCA as Ch ief  Operator. Another formerCo l u 1nbia eng· i neer to jo in  this up and con1 i ng station is Gunard C. Hagberg. Radio station WCFL with transmi tter onNavy Pier and extens i ve stu d i os in Furn i ture lVIart  B u i l d ing was the fi rst Broadcasting Sta­t i o n  in  Chicago to  recogn ize ou r org·a n izationand to pay union sea. le  of  wages ,  which is� 60 . 00  per 4S  hour week. �eh i s  wage scale  i s  alsoi n  effect in a l l  radio  stat ions  i n  St. Louis. We are warning a l l  broa dcast ing operator8aga inst the ev i l s  of  the con1pany unton ideawhich has been go i ng around l ately. The ideabeing t o  have a con1 n1 i t tee of  operators n1eetw ith their  own employers for the pu rpose ofsett l i ng difficu l t i es and improving working con­d i tion s. Oh yeah ! ask too much and lose yourjob ! ,ve've been through the m i l l  ourselves. The rreatn1ent given the a i nvay operatorsought to be a good lesson to unorga n i zed oper­ators. 

V. W. 0. A. NOTES 

A Few Xew )[emlJ e ,· s  
Hoyt S .  Haddock, Pres ident of the A.mericanRadio Tel egraph ists A ssocia t i on .  j o i ns as  an As� sociate n1ern ber.  He ,vas formerly on the staff of ,vPA down Texas way. Eclward Hamel who has radio  operat d forRacliomarin  . Mackay and Tropical since 1928 ,becon1es a n  A ·sociate m 1nber. Oscn r Oehmen,  who rece i ved Comn,erci a lLicense No .  2 4 9  on Apr i l  J O., 1 9 1 2, t h e  fi rst yearof  i ssue, joins a s  a Veteran and automatical l.Ybe 01nes a n1en1b r of our  21. year roup. He 1s now on the n1 a i l  boat ,  President. Irv ing L .  l{au fn1an s i g·ns  up as a Vetera n and a men1ber of the  1 5  year gToup .  H is  oper­a t i ng assignmen ts  inc lude the SS Presi d ntsI-la�1es

1 
l\1onroe, Taft, J\IIcI{ i n ley, .Johnson, andHoov r. Benja m i n  G .  Te n1pest j o ins  as  a ·veteran n1en1-be1·. 1".f is  a .  s ig·n111ents  i nclu de 9 yea r · on M:or­gan Line Sh i J)s, Sh ipp ing  Board Sh ips  for a short spe! I and  some few months \\' i t h  the A. 'l.'. & T. Co111pany. 

"CQ" C o m m erc ia l 

n. a<l i o  

"Le Radiotelegraphi ste" tha organ of  " ' la F derat ion :\Tat iona le  des  Officers Rad io­telegraph istes . . .  des Radiotelegraphi stes Profess ione l s" puts it th is  way, "It  is in­dispensable that you send i n  money to cover your annual  subscri ption i f  we are to keep up the g·ood work ,ve are doing for the professiona l  man . " In French i t  says : "Abonnement An n uel : 1 0 Francs. " It is a four  page affair  publ i shed i n ou r  popular tabloid s ize ,  us ing n ewspaper stock to  pr i n t  on ,  a nd publ i shed a t  Havre ,  France, "The S ignal "  general ly an e ighteen page book about the s i ze o[ ou r  own "CQ,"  but w i thout col ored cove r says to ou ,· Engl i sh cous ins  " See you r  local cash ier a bout it NOW."  The S ignal is pu b l i shed from East Ham , England . 
So you see w hen you read our fi ne th irty-s ix page "CQ" w i t h  plenty of i l l ustratedart icles, a nd al l  t he news we can possibly give you ,  a long w i t h  a fi ne two co lored cover ach mont h, you a re a l i t t le ahead o[ any o( the Com merc ia l rad i o  men  of the World, and the on ly  thing i r. the  ,vorld that  hol d you back l:r m get t ing even a finer pu bl icat ion every mon th , is the un iversal j ing l e . In the n1 an ne r of our  t i mes , and the l i ngo of our lang-uag·e sometimes cal led : " ash, " "Doug·h , "  · ' Cu l'rency, " ancl often even h igh-browed to "Exchange. " 

BUT TO PUT IT BLU::-rT, SE)<D IN YOUH MONEY TO C VER A ONE YEAR SUH , SCRI PTION, AND BE SURE OF G ETTING EVERY ISSUE OF YOUR BO OK. WRITgYOUR NAME AND ADDRESS ON 'l' HE M ARG I:\! OF THTS PAGE, OR A SHEET OJ "LETTER PAPER, BUT DO IT NOW, :\TD SEND IN A CH E K OR MONE \' ORDEI ;FOR $2 . 0 0  FOR A YEAR'S  SUBSCRIPTION BEFORE YOU FORG ET IT. 

CQ MAGAZI N �  COMPANY, 
112 West 13th St . , New York, N . Y.  

"I SA W YOUR AD I N  COMMERCIAL RA DIO." Tell this to our advertisers, i t  helps all o f  us  
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BARGAINS 

Just bought 70 of these from U. S. 
Navy and you can have them at ¼ of 
Navy· cost. Our price .......... $25.JG 

N cw Westlngl1011se Gen era.tors 

Used either as Generator or Dynomotor 
l�il. Volts 6.9. Plate Volts 400-5 00 
Fil. Amp 3.75 Fill M. A. 250 
Complete with filter 9-16" shaft, 3" 
long, w ight 30 lbs. 

NEW-Edison Storage Battery 
Type BB-1, 10 volt, 37 amp., 
contains 7 cells. Complete in 
steel portable case ..... $15.00 

Holtzer - Ca b o t 
·'Mike," U t a h 
type, carbon gran­
ular transmitter. 
As illustrated. 

$1.00 

Condensers, Mica, op. volts 12,-1 
500 cap . .  004 

Dubilier, new .............. $7.50 
Dublier, used ............. 5.00 

U. S. Navy Oxi­
dised Brass Mast­
head Lights (clear) 
li> inches high over­
all, 12 pounds. 

$7.50 ea ch 
Wireless spec., new ........ 5.UO 
Wireless spe .. used ....... 2.50 
Condenser, Dubilier, mica, volts 

40,000, cap. .0012-.001-.0008 or 
.003 ..................... $10.00 

Condenser, Dubilier, mica, op. 
volts 8,500, cap . .  004 .... $5.00 

Condensers. Dubilier, mica, op. 
volls 8,500, capacity .0004 
mfd. . .................... $5.00 

ConclPn ers. Murdock .002 mfd. 
5000 volt ................ $1.00 

NEW LOW PRICE 

Dynamotor 32/350 volt. ball 
bearrng,_ 80 mills. Special $9.00. 
Per pair ................ $15.00 
Western Electric Switchboard 
C.W 928. Control board for 
Dynamotor System C.W. 927. 
Consists of starting switches 
fu_s s, 0-50-500 volt voltmeter 
with switches for testing main 
Imes and output. Also contains 
complete filter system. V ry 

New Low Prices 

ARMY AND NAVY 
RADIO SURPLUS 

Vol.tmeters, D.C. portable new 
Weston model 45, 3 scale 0-
�-15-1'50 guaranteed ¼ of 1% 
accurate .............. $40.00 
Ammeters, D.C., portable, new 
weston model 45, 3 scale 
0-1. 5-15-150 with 3 scale ex­
ternal shunt and leads ¼ of 
1% accurate .......... $30.00 

EDISON STORAGE 
BATTERIES 

ALL TYPES 
I� VOLTS PER CELL 

A-4 Amps. 175. Per cell $3.50 

A-6 Amps. 22'5. Per cell 4.00 
A- Amps. 300. Per cell 5.00 

B-4 Amps. 9 0. Per cell 3.50 
M-8 Amps. 11 Per cell 1.00 
L-40 Amps. 25. Per cell 1.50 
J-3 Amps. 37. P r cell 3.0 0 

special .................... $8.00 

GENERATORS 

Navy Aircraft Dynamotor, Gen. 
Eiec. new, 24/1000 vol ts, 1 amp., 
extended haft with pulley, can 
be driven by motor, or propeller, 

110 volt a.c. 900 cycle self-ex- giving 24 volts output for fila-
cited 200 watts ........ $10.00 ment and 1000 volts for plate or 

165 volt a.c. 600 cycle self-ex- dnven by its own input of 24 
MOTOR GENERATOR 11g'. t
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120 d.c., 110 or 220 a.c., 500 cycle, cited 250 watts ........ $25.00 UYNAMO'l'ORS 

250 watt ................ $30.00 1'500 volt d.c. 660 mills, 1 kw. 24-750 volt Gen. Electric 200 
120 d.c., 110 or 220 a.c., 500 cycle Esco 17�0 r.p.m . ........ $45.00 mills ................... $27.-50 

500 watt .......... $40 to $75.00 240 volt o00 cycle, self-excited 24-1000 Gen. Elec. l000mills 50.00 
120 d.c., 110 or 220 a.c., 500 cycle, 25 00 r.p_.m. 250 watt, (also 24-1500 Gen. Elec. 2½ kw. out-

1 kw . .......... $7" to $100.00 hand drive) ............ $25.00 put ..................... $95.00 
120 d.c., 110 or 220 a.c., 500 cycle 120 volt d.c. 5 kw ........ 60.00 12-350 volt 80 mills ........ 18.00 

2 kw ............ $5 0 to $150.0 0 120 volt d.c. 20 kw ...... 115.00 12-750 volt 200 mills ...... 30.00 
120 d.c., 110 or 220 a.c., 500 cycle, 600 volt d.c. 2 kw ........ 45.0 0 32-350 volt 80 mills ........ 9.00 

.; kw ............ $95 to $250.00 220 volt a.c. 500 cycle l kw 45.00 32-300 volt 60 mills ........ 7.50 
120 d.c., to 20 d.c., 2 kw .. $60.00 220 volt a.c. 500 cycle 2 kw. 60.00 Dynamotor Annatur s. General 
120 d.c. to 400 d.c. 2 kw .. $4'5.00 12 volt d.c. 60 amp ...... 15.00 Electric triple commutators, 
120 d.c. to GOO d.c. 2 kw .. $65.00 12 volt d.c. 33 amp. . ....... 7.50. d.c. 24/1500 volt ........ $12.50 

Largest Radio Electric Supply House In U. S. on Army Navy S•rplus. Postage and deposit or 
20 per cent. requlrcd on C. O. D. orders. No orders shipped for Jess than fJ.00.-WE DO NO'r 
ISSUE CA'J'ALOGS. 
MANHATTAN ELECTRIC BARGAIN HOUSE, Dept. CO, 105-7 Fulton St., New York City 




