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O UR O WN " MARCH OF TIME " 
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o f our ed ito ria l  ma t rial l le11 

e n · le of 01 ,r rea , l c r  •. thJ I rapldh' 
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i Veteran Wireless Operators Association News I 
-+��--1�!�1 ..... iJi4lla,�--·�.,_,◄!�t�•:.• 

ote : Al l  commun lc:i.t lons to  the V. W. 0.  A.  should be addresse� to  ', ILI;TA;'l J . M cGONIGLEl,
ffic of  the .,er t a n· . 1 1 2  W i l loughby Av . . B1  kl) I I .  N . Y .  

t l A l , A.  I t E  E l 'T l O .X  P O .I t  :\J A f l C O .S J  
n Wednesda y, • p te 111 be1· � , 1 93�, t h  !11 ar­

ch s G ugl l  Imo lll arconl ,  wor ld  renow n�d 
radio O;'ng J ne r u nd i n \'  nlOr . arrived In ::-< ew

ork aboa rd the I tal i a n  Lhwr C ,nte de n o !a
on one of  h i · infrequent  \' ls!t • to  t h i s  country. 
'!'he V tC l' a n  Wireless Qp rator8 ssoc 1a t 1on
w e lcomed t h  pponu nity f x t end!ng f1:I I 1 -
tn i ions to  the I nventor of  w l r  I ss  i n  t h e  form 
or a rad i o  broad 11 s t  gr t i ng ,  which wa • part ic ­
ipated In  by th Mayor or  the ' f ly  of  w York. 
who fl ndin , It lmpos lbl to lie ·present in J>er­
son aL  th br  adca.sL st u dio ·ent  his message 
or  g-r U n g  to  be r ad ov r th a i r .  The program 
of gr t ing was broadca t by station W R or. th Bamb rger Br ndcast l ng YSt m. A copy or
the program ls  her w i t h  pres n ted for t h  b n -
fl t  of thos who were u nabl  to henr It la the 
air  wa ves. 

A_:... UN ER : Lad I s and g nt lem;,n, tomor­
row th ' ! Ly of  )le\l' York is  t o  Le favor d wl t ll 
u v isi l from one of I tii ly ' s most l l lustr ious sous ,
t he , orld renowned Inv ntor  of wlrele • , th  
!> l arch se u g l l  Imo lfarconi ,  who arr iv  In  the 
morn i ng on board th I taUan Liner  ont  . de 

t tvola. Tonight , far ou t a t  s a he Is l i s t en ing 
Into thls  program a r rang cl I n  h is hono ,· by t i t  
v t ran ,virele l ) cratc,r As ocla l lon . A ·  a 
pre ludi, and musica l salu t ·w R preJlent  th& 
bDfrlt d Fascist h ymn "Glovln zza. " 

. . . 

A.'1:>IOUN F.R : Ladles and gentlem n, It was
to b o u ,· pleasur to  present on tch is  )�a rc;on i  
vrogra m  tonight th Honorable J ohn P .  Bnen,  
"1 1n-c,r r the l ty of w York. P,· s ure of  
off icial  du L i.,s,  how ver, prec ludes his be ing 1 1  r.i  
I n  p rson a t h l  moment but  h olces the 
gr t i ng- of t htl mu nlclpal l ty  In t h  foll wing 
m •ssag : 

' ·As I h ,\.layor of lh City o f  :s/ew York It has 
been mv prtvl l g to w l om to this i;-r at  m -
tropol ls· m a n y  dist ingu ish d c i t izens of th i s  and 
oth r nat i ons but on no occas l  n has the key 
to  tb  c i ty be n off red w l th mor wl l l lng hands , 
or ev r to one whos work has m ant mor to  
th 1 1 ·  l far r mankind. 'l'he n a m �  of Ma rconi 
is synonymous with progr ss. Your handiwork 
has oulckened Lhe 1 1ulse of  bro therhood a n d_  
comm re . T h  scope o r  your g n l u  • h a s  
s1>ann d a l lk"  the barr n d � r t  and trackless 
ocean and has pla,·ed In  man's  hands the 1io,  �r 
to c 1rcle th globe lo  a fl ash. 

",Ye welcome you, March ugli Imo )far-
con l ,  and you r charmi ng wi fe to our grea l 
met ropol ls again . Vle do so fll l l ug l y  enough ovi,r 
your- very c,wn m�d!um, th rad i o , t h rough th 
n ight  and out  to  sea. 1Vhen you r sh ip arrlv�� 
in the morning you wlll find a. city eag r to  
salu te you ." 

J O H N  P. O 'BRIEN,  Mayor 
. . . 

A N X  NCER : O u t  to s a and over the ther 
WllN s w waft now th beautl!u l I tal ian love 
lyric, " Lung!  Dal aro B ne ," sung- by V ron­
ica Wiggins. 

• • • 

. , '""'0 N ER : Tt I ou r pl asure at this 
t hn to  prtJsent  th  • Pr • Id  nt  of  lhe , el ra n 
Vvlre les perntors Associat ion . M r. Fr d M u l ­
l ,. w ho con v  v s  a welrom(' to thte g1· at  I t ,t ! lnn
ln ,!e n rnr on 6eha l r  or  th w ire less men of

m rka.  M r. M u l l  r .  
M R. ;u LLE R : · · J ,adles 11.nd gent lem n. tomor­

row morning thtl l t u. l i tt n Li n 1r n t e  d a vorn. 
w l l l  br ing to ),'tJW York a m st d i , t 1ngu l h�d 
pass ng r . the  1<reate . r fli.rur In  the world r 
w l r<>less , th I l lu s t r ious lll a rches G u g l l  Imo 

'..\l arconi .  T.:>nlght it Is  my pr l,• i Jeg to  gre t h im.  as ls 1)1·011 r, uu t on tht1 At lant ic  Ocea n over the ·ame etn r \\'aves that he , h im ·e lf, conquer d O\!t:H' l h 1 1' l.\t  y ars ago, 
' · I n HlcL I t  Is  more t h a n  th irt y r ars s i nce t h a t  mt'mora ble D c mb r 12, 1902 when h re­c Iv d th I uer " ' •  In t . J ohn . N w tou nd­

land,  as l t  wa 1ransm il l  d from th b leak coa ·t ot' Jrt,land .  "'·ou l<l you folks In t he radio 
audi  nee l ike to hea r what t he s igna l sound�u 
l l K  ·1 Well , we ha.ve a surprls for you. H re In 
t h  · tudlo Is  an ancient pt c of  Marconi  trans­
m i tt ing appa ra tus  which ls now a mus um 
exhib i t . WOR engln1,ers hav It  conn ct d up 
a nd l sha II now lt>t you hear the famous Je l­
l r ·s· a s  lt sound d to  M a rconi at  L Johns 
In 1U02. . . . . . . . . . Tb re it is ! '£he famous 
Je ll r ·s: th ree dot s. 

"And now to our r now n  d m mb r oC the 
cra r t  or wlr  le smen, I exttnd on b hn l f  or the 
V t ru n 1Vlr less peraLOrs s oclaL lon , a 
mo. L h art y welcom t these shores aga i n . 

" Everyone who go to s a nowadays f els 
a new • ecurlty as n r ult or  th is  man·s d ls­
•overi s. W'hen you ,;o Lo s le  p in your cabi n,  

you know t hat a ,v ,re less operator Is on con­
stant  cluty lo flRsh a s igna l I l l  w h a t  ver em r­
g e ncy occur . A s  t h  se \ l rdt:8'  wa s !ta p to 
their  dest inat ion acr ss cont i n  n t s  or  seas t h  y 

pel l .  ach t ime ,  the magic of l\Iarconl .  
" We wJre less  men hav a. r ga rd not  only ror­

:\Jarco1 1 1 th  in ventor, but for ,\la rconi the l ire­
I ·p lorer. p n tratlng d eper and d ,1, r 
Into t h e  myst r lous h interlands of hlgh fre­
guency wa.,·es H i s  v ry recent  d i scoveries 
paral l  I 111 lmportanc hJ earl iest work, wh 11 
as  a youth he w nt  from h i horn Jn I ta l y  l 
g l e his  immortal demonstration bdor officials
t,f th Bri l l b Post  ffice. 

"I nm very happy t.o hav th opporLun l t 1, of
vol • Ing t h l  we lcome from 1-h wld spread m m­
l J  rshlp of our A soc lat ion . M 11rc nJ, we salute 
y o¾ �  t N ER : Thank you llr. l{ u l ler. La­
dles· iind g n l l  men, you h,w .. b.en Jist •n lni; to
llf r. Frf.!d , [ u l ler, Pr  s ldent  of  the eter,� n Wire-
! s perators socla l ion .  

And now we ar • to  bear t he b �, •1 t l !u l V�u -
t la n  erenadP.. 

. . . 

A N"NOUN 'ER ( 0 11clus 1011 ) . ( Clos w i t h  tar
pangled B R n n  r. ) 
Lad les and g nt lem o, you hav be n II ten­

ing to  a p .-ogrilm or welc me to t he wor ld-r  -
nown d Ital lu n i nventor ,  th Ma.r h s Gug l ie l ­
mo M arcon ! . who a rr ives In :s/e.w 'grk tomor­
row mot·n tng on b ard l he Ital ian lm r Cont 
\) ·avo la. Th l\1a r  •he wa s l l stemng In and, 
we hou , enjoy d the 1 1 1·0 ·am. Bon voyage . 

1'h ls {rngra m was Pl' s nt d und r the .i.us­
pkes O th  \'e tt!ra n Wlr�le�s p rators As�,;­
clat ion. 

The October m�et ing or the Veteran Wir I ss  
p rators Associat ion w l l.1 b h� ld. at Pa:tl 's 

R •s tA.u nrnt . :10 La fayeut> t re.-1.. :S w Ygrk l ty 
at Ii : 30  P.  [ . on Oetob r 1 1 ,  1!133. At l h1 s .  m et­
ing plans wi l l  I J  d i scuss d for a proposed Beer 

tag to b held In th f a l ler  part gf Nt>vemb r .  
I !  memb rs and n n m mbers a hke-are cor­

dla l l y  l nv ll  d t au nd. The tag In May, 
w; 1 1  1 1  ve. I su U lcie n l  v idenc� a� to w hat N<, n 
b i,ccr,mpl lshed a long this  J in  . \ e look for­
w at·d co large a t t  nd ,u 1i, nt ht! )I v mb r 
aJl'.nlr. F u r t her d�ta l ls  may b obt11.lned from 
Lhe ec.r ta.ry. 

"CQ" o m mcrclu l 
nad Jo 

OPERATOR LICENSES 

REVISED TO OCTOBER 3, 1933

Amat ur s ta t ions  may be n ly by lie nsed amateu r op rators . ( • e mat ur RuresJ. 
C o m m crc l o l  Ex t ra Fir  t la  .-'l'o be e l iglbl for xaminat ion . an a1>Pl lcan t for th l  c lass of l icense m ust bold :i, J'a.d!ot I graph operator first clas lie n b en actual ly ngaged as an operator a stat ion · open to pu bl ic  corr  spond nc for at  I a t 1 month · dur 1 11g  l b  tw years nr I us  to his appl ica t ion  a nd must  not ha v be n p naUzed for vlo ta l l on ofany rad io  ac t , t reaty , or  regulat i o n  binding on th  Un ited tat s. An ar,p l l  ant must  pas coele t sts ln t ra nsm ission and r pt ion at  a p d of  not Jc  s than ao  words p r m i nut  In  'onu ­nentn l M o r  e ode and 25 words 11er mlnut I n  A merican Mor 'ode, f1v charact r to t h.a word. Thf.! 1v r l t t  n examinat ion cov rs t h  snm ubj c t:s r (] ufred for th radiote legraph oper­ator fir t class  I leen e and th radiotelephone ope rator flrst c lass  l icense . 
Uadl c  t e ! Pgroph  Operator .P l rst  las �To be e l lglb l 0 for exa.mlnatlon , an a J Jp l lca nt  torthis cl a s or  l icense mu · t  have had at  least ;me yeu r or  ex1)er lence as a radlo t  I graph op-rator on Lloard a sh ip or In n coastal t .. Jegraph stat ion .  An a m>llcanc for this c l ass of  l icense rnu t 11ass code t sts In  transmiss ion a n d  recept ion at  a s11ecd of al  least io  words per mi nutein ont l nental  ?.!ors ocl • code g,· uus, and 25 words p r minute I n  onl ln  mnl  Morse 'ode , 11 la ln language, ( 5  charact rs to the , ord ) . 0 )  The pra t!cal a nd theoret ica l xaminal loo coosl  ts r compr hens!v quest ions under th fo l low!ng.  h adings : 

( a )  Diagrn m or radio I n sta llation : A n  appl ica n t  i • r q u l r  tl to dra, a compl t 1v lring­diagram or a moa rn mar!n radio lnsta l lal l  n as used aboard mer lcan vesse l . 'l'be appl itA.nt may be re l /u l r  d to  drf-\.w e i ther 1 1 ·park,  ,uc, or  va ·u u m  t ube tra nsrnlt ter \ W i t h  radiotelephon auac 1ment ) .  
(b)  Theory, adj ustmen t ,  op  rat ion and care of  mod  rn rad iot e legraph and rad1ote le11honelran · m i l t ing apparatus. !c)  Rece iv ing al)pa ralus. 
d) G neral  prlncir1I • of lectric i ty. 

) pera tlon a n d  car f tornge batter ies. ( ( )  Pow r supply appara tus. 
( g) Internat i onal r gu lat ions govtrolng radio com m u n lcat Jon and the n i ted ' tat s ttaaioLaws a nd Regulat ions. 

na,1 101. e l  grn 1J h  O1,ern t o r  'cco n (I I n s  .-A n appl lciint fo,r th is  c lass or I le  n must pass code t ts  In t rn nsmfss lon and rec,;ptlon at  a SP ed or  not I s · than 16 word 1,er  minu te l n  onlln ntal ll'lorse o d  , code groups, a n d  20 words fl r mlnu t In  ont ln nta l  Morse Code, pla in language (5  characters to  the word) . The pract c a l  and theor t l cal examlnatl n coversthe same s u bj els a.s for the radlole l graph operator flrst class l !cen e. 
JtniJ lotelegra 11 ll O 11 erntor  'l' h l r(I ' l a "  .-A n uppllcnnt for th is  c lass of l ie ns  mu t pass a cod t st In transmission and recept lon at a speed of not 1 ss than lo words p r minute In ont l n  n tal Morse ode ,  plai n language (5 chara lers to the word ) .  The practical  and theoret­Jca l  exa m i nat ion co 'rs t he ame subjects as for t h  radiote legraph or ra tor t1 r  t c l l1 ss ,  but  not  so comprehensive In  cope. 
No code test ls requ lrnd for the radlot lephone classes of l lcens s. 
Itll. d lot  101 1 110n • OJ Jern  .. or  Fi rst  Cln�s.-An al)pl i ant tor th l�  class of  l i e  ns  must pass a theorel lca l exam ination covering the fol low i ng : 

( l )  Diagram or modern broarlcasL Installation . 
( 2 )  Theory, adjustment ,  op ration, a n d  ca re oe modern ,·actl t Jephone trnnsmlllers. ( 3 )  R c iv rs. 
( 4 )  General pr inciples  of electr icity. 
( 5 )  perat ion and car or storage bal leri s .
( G )  Pow ,. su1 1p ly apparatus. 
( 7 )  Rad locom ,nun lcal lon laws and regula t lons.

R n ll lo to l J• l 1011e O11era1 r , eco11 1I la ,-An appl ica nt  for this c lass of lie nse must pa s an xaminat1on l milar to tha t r q u l r  d fo1" the radlot lephon operator fl r  t class license, b u t  no compr hens ive lo scope. 
R rullo t e lep l 10 11e O1 1enuor T h ird ( ' Jn ss .-A n  n1JD l icnnt for t h l  • cla s of lie nse must pass an e ·amin a l lon covHing laws. regulnl i on , and v)) rat ion or  radiote lephone sta t ions for w ntcn 

this c lass of l lcen Is  val id .  
The p r • n ta e that must be obtained as a pa s i n g  mark In  ach xamlnat lon Is  15  ou t of  

a poss i ble 1 00, 
:-lo cred i t  wl l l  I.I ,  given for ex perience In th exam i nat ion for any clas . or  l lcense . 
Al l  examinal lons ,  inc ludi ng the cod t ts . m u st be w r i t ten !n longhantl lly th appl lcant. 
Licenses, xce r, t f r am;,teur op •rator� · . a re not va l i d  un t i l  th  oath or secr�cy has IJ · 1 1  xecul >d and th s !gnn.lu t"e of  th IHu lng ('lf f if'  r nffl x d l h�reto . 
Wll 11 the holdl.'r of a rad lot lcgraph c lasQ Ii �ns ha s ' \un l !fl  d [or a. rad loc lep l lone cl.tss 

l icense , th  radiotelegra oh II c nse · ha l l  b ndorsed as  fol ows : 
( 1 ) luul lot ,• J � 11hou l• Firs t Jos · 'The ho ld�r of this  l icens ha s , 1 1 sn <1u ,  l ift  •d  f r th rndiote lephon f lrs t  c lass l ie nsea nd th  ndd l l lonal pr l v i leg�s au t hor i zed und�1· th is  c la�� l li,�nse are h r 'hY grant Cl. Dat . . . . . . . . . . . . . . . . . . . . .  , . . 

ont inued on Page 17 ) 

Ociob<' r ,  1DJ3 
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NBC STUDIO READY SOON 

:u e r l i u  If. Aylesw o r t h ,  Pres l , l e n l  T h e  
N u t lonu l B r o at l c o  t l 11g  0 11 1 11 a 11 y  

On �OY 1nher , - . l �• J .i .

L h  1\"Miona l Bron dcnst lng 
mpa ny �x1 ,� · t s  to olflc ln  l ­

!y open I ts  n w q u a rters 
In  th R a d i o  ity St,Cl lon 
of ockefell r C nt r. 

N B  wi l l  occu 1>Y �ome 
400, 000 st1 ua r1: r et of th" 
b u i l d i n g  loca l •d at 50Lh  St .  
and 6 th  Av . New York. 

Here w i l l  be house d  the 
station" "'E.-\ F, and WJZ. 
The ma in off lc <' s  or  th 
Ra dio  orporat lon  ar al ­
read y in th is  bu i ld ing. 
Mu c l1 pu b l ic i ty to Lh buf ld­
lng has be  n nuracLed by 
th  dlsp u t  hetwi,en Lhe 
Rock e! I ler  I n t  •r  sts  n n d  
t h «  :\ Cex lcan art ist  w h o  
was mploy d for t h  lob­
by d c ration or he bui ld­
I n g  mmu nlst l nct l na t lon 
w a s  a\'t' rre rl lo th art is t  In 
u s i ng th • head of  L •n ln  fo ,· 
th cent r or n grC1u1 1  f>tn: lll8Y. 'rh • art  Isl  \VII-" pa lo
orr a n d  d i  m l  sed, nd or  

,\ u , l l l or l u m fi l ml lo  n c u r l n �  
� O lll (l l t'l l n n  In  l lfl d lo ' l ! y. 
J l e l g ht 3 · tor i�  , l engt h i:;t 

ree l , \\ hi t h ; fCt, l .  

cou rs t h  pl ctu r of obj ct l on I gon... n w ar­
LI ·t w a «  e ngag •d to f in ish t h  work , a nd Lh 1·e wa s 
la tt' r h ar� s that t here wa obj ec tion to h is w ork 
In that h e  wa n t  d t he Cac of h rl st to app ar In 
h i s  work. Th se unde r w hom he was working 

la lm d tha t lh o n ly reaso n for th is w as t h a t  
n o  u n i v e rsa l t hou g h t  a tta ch d t o  J us t  w h at the 
featu r of h rl s t  wer . 

n o the o u t  ' tand l n g po i n ts of t h e  :-. BC 
,, u a rt rs i s  th hug e Au d it ori u m  tud lo. I t  i s  
7 • IJy 1 32 f t .  and t h ree tor les I n  h l g h t. Th i s 
I t  I clai m ed h as be t> n  d es i g n ed w i th a v i  , 
o r  t h  adv n t  of te l v is io n .  I t  I s  et1u l pp d w i th 
a ga l lery on th second !l o  r l e v e l w h  r a l a rg 
nu m b  r of obse rv e rs ma y b acco m m od at d ,  r 
to be · act 2 5 0  p rsons, com fo rt a b ly se a t  d .
A se m i- e l l i p t l c n l  s t a g!.' w i l l  b I Cll l d I n  t h  
c Il l  r oppo I t  the gal lery l arg nou gh to 

a t  a 1 00 p i ec e o rc h e tr , .  T h  floor o f lh 
s tu d i o  w i l l  b l a rge en ou g h  w h  n om t h i ng I s
glll ng on t h  s tag to s a t  a n  ad d i t i o n a l  1

1
00 0 

11 rs on . it i c l a i m e d , mak i ng a tota l  vi tor 
pos I J , l l l t y of 1 , 2 5 0  p rso n s  w a tch i ng a broa d ­
ca l. 

A n w "o v rh ad- d lrect-cllffu • d "  l i g h ti ng y s­
t Ill Is LO be us d in lh l arge s t u d i o  w i t h wh i ch 
i t  i s  c l a i m  d I f  n •cess, ry a l i gh t  q u n l  I n  pow -r 
to s u n l i g h t  m a y  be hacl . A l l  l igh t" ar em b d ­
d >cl I n  cei l i n g s  and w a l l s  w it h  I ns cove ri ng t o  
(H ·v Il l  glar . 

T he r e a r  - 1 6  stud i os al r ad y p ro\' l d d for the 
op • n i n g. 'This  if n t: n ry ca n he I n er a s  d to 
3 If l a t..r n ces l ty req u i res. A total of  2�0 
m l cro p honP ou t l  l a r  p rov ld  cl fo r. 

A l l  tu d i os n re of cou rs heavi ly  su rround ed 
w i t h  ro('k w ol , and v r d b �• tra n  I t , so as  
t b fr;,e fr m a n y  omm u n l cn t lng u nd Crom 
t h  • bu i ld ing fra m of  te I .  n accou n t o f  t h  -

la s i ze us d I n  stu d !  n SP c i a l  a ir  (lr s u re 
o n t ru l  wa - d e\' ls  d fo,· t h  pa b Lwe n the 

1 h r p ly  gl s I n  u l at i ng  the  stud i o  from ou t­
s l cl no ls  where ou tside oblj  n•a tlon is  prov!d-

" 

Q 
"o m m ercla .1 

1ln1l lo  

ed. I t was though .I tha t the p r  ss u re va ryl:-g 
on th s u rface 1ther In Ide or ou t id th.! 
s t ud,o , and not being co m pen at d for by u,.,
space b tween tha t  and t he midd le g la s would 
cau e break ag of the glas from ei th r Id 

a pr ss u r  cha ngi ng arra ng me n t  wa� I n �  
sert d w h  re o the rw ise It wou ld ha ve bee n 

a l ecl .  b t we n the L hr e p ly gl a ss 
I n  a ddition to t h e la rge r s tu d io· d e  crl bed 

t he re I s  a n  ther also u n u s ua l I n s l z  b I ng 5 0  
by 9 fe t ,_ a nd t wo to rle I n  heigh t. Ther a re 
t wo more o 0  by 0 foot, fou r 30 by 50 foot a nd 
t wo 25 by 4 0 foo t, a l l  two s to ri es In he! ht. 
S pac ta Lor ga l l  r le ar pro v ld d ou tside or  each. 

in c t h  re a r  no w i ndow In th s t ud io c:­
t i r.n a 1>ro b l m o f  n l r  co nd ition i ng wa pre en t -

d .  I t  is b II ved that th ia rg s t  a i r  co n 1-
t l on l ng p la n t  I n  t h e w orld I s  I nsta lled h re . A 
h uge pa n e l  o r  s i x ty fou r d i a l  i nd lca t s th 
t m p  ra t u re i n  v ry secti o n  o f  th e bu i l d i ng. A 
to ta l  o f  1 6 2,0 00 ga llons of wa ter per hou r  w i l l 
b r q u l r d fo r l h' a i r  co nd i t i o n i ng p l ant. wh ich 
w l l l  w hen r c1 u l r d pu m p  ve r t we n ty m i l l i on 

u b lc f t o r  a i r p r hou r. l l  o f  t h  ai r co nd l­
L io n l ng sys t e m  I o f  u to m a t l c  ope ra t i n. co n­
tr l l  d by t h e rm o  d e v i c  s, to m a i n ta i n an ven 
te m p  ratu re In ni l pa rts of h te n s t or ies of the 
b u i l d i n g  occu pi ed by th N B  

F i fi n d ll'l'e r n t  k i nd �  o r  wood h a v  b e  n 
u sed I n  th panel i ng and d co ra tl e ch me c, 
th omc ·s , s t ud i o  . co rr i dor . e tc. Fa b r ics a re 
u d on the  wa l l  of tucl l os, corr - Id r rece p ­
t i o n . wa i t i ng a n d  d r  ss i ng ro m s. a nd ' a  tot,1 1 
o f  forty d lft' r nt k i nd or fa b r ics ar , .  p rese nt-

d I n Lh i w o rk. 
Th m a n ,  or m n w ho 

pay the bi l l  fo r th I r1.ar.l­
cas ts hav n t be n rorl("ot ­
t n ,  n n d  spe l a l  bs rv -
l ion poi n ts ou t s ld s t u d i os 
of spon sored pr gram h a v
b n prov ld d .  s parate a nd 
a way fr m the point a val l ­
abl<: for oth r 8 (lec a or . .  
g iv ing t h  m that f e l l ng 
of pri\'acy w h ich may 
I th r ncou rag or sus tain 

their s1  nd lng procl i vity .
Th w i ri ng o f  t h i s n r­

mous p r ject w as a com ­
Pl l l•a t d o n  . T t  I estl mat­

d t ha t  20. 000, U00 w l r l n lf  
connect ion wer m n d e  by 
th  s i x  h u ndr d or m01· t1 

l ectr lc ln n. m ploy d on t he 
w-0rk ·rw h· th usa nd fl v .i 
h u n d r ed  m i l  of 1 .. ctr lc  
w l r , an  on., hu nd r ed  a ncl 
twen ty- fi v e m i l  s [ e ie . 
t r ic condu l t i ng give ome 
idea of  t he r 1u l r m nt . 
Ther a r  t'abl�s of t w enty 
pa i r  or w i r es. ten pair� 
of wires, a nd fl ve  pai r s  
u d. 

T 

were a rys tal s tud i o a nd t h e  perfor m r w u ld 
b h a rd o n l y by lou d -speaker f tec t. 

M r. :\'1 H . Ayl,i w or t h, P r  id n t  of the "a­
t l, _.nal B roadcas d ng orn pa n y. p rom l s som e­
th i ng o r  an u n u  u n i  e , ·e n ln fo r t h officia l 
op n lng p rog ra m.  

A ba tte ry room of  u n u s u a l p n;port l o n s  go s 
to ma k e  u p  he n e w  q u a n  rs . In t he ve n t  of 
loss o f po wer fo r one rea on or a n o L h �r the 
s ta tio n ca n be k p t  "o n th " a i r " by th l u n ­
u u a l l y  la rg ha t t <> r y  . tor g M as t  r cu n tro l 

o ca t d on the n fth floor w i th s t u d ios bo t h
a bo v  a nd b I w. o t h e r  s pa r a t  con �ro l roo ms, 
t h  ba tt  ry ro m. a n d  t h e  po w r r om a re l o­
ca t d on th fi ft h fl oor a l  o. w h ich wa d ec ld d 
a t he I d •a l 

. 
ot r r t h  roorn . 

Til op� n l ng of L he ne w t e n  ton· s c t lon 
Rad i o  ' l ty bu ild ing 11' 1 ll b N a tl�na l B road-

• t i n g- ' blgg S t  st p lo " U !) !) l y L h e  l a rg t ch I n
o f  Lll t i o ns w i t h  th b s t  an d m o  t e l a llor, le 
h ndq u a n  r� I n  t h e  rad h fi e ld . f l  I s n o t h e r
ijy m bo l  r 11 rogre or rad io In L il l i n e  o r  " b l
bu sl ne8s . " I t  w i l l b a n o  h e r  c m e n t l r g  (a l r 

I n  c h a i n b roadcas t i ng, os nppo er.I t I nd i v id u al 

This  repre n t s  t h  ve r y 
1, test In t h e  de,· lopm nt  
of  tudlo work . The pre�­

uu t ro l  (HI ilei  fur  la rg e a i r  �u 111U l0 11 ! 11 i; 11 ! : 1 11 : 1 11 '.\" U C '  s c l luu  
u t ll n d lo 1 '1 , l 

ent  tacl l l t l  s of t he two I c, I t a l l  Iii! "- E A F  
and ,v .J z a r e  n o t  p l a n n e d  f o r  a ny l m medlat  • 
chang I n  the transm i t ter nd . No w ord Is at  
JJresent  v n i lable ns  to  w hether v is i t  r w i l !  

v nt ua l l y IJ a k d to  Pill '  a d m i ss io n  to  v iew 
t he broadcasts going n . In  X�w Y ork v ls i t o r :c>  
nr  ask11d admission cha r ·es l o  ,·l e w  t h  l t y  
from the t o p s  of  th  l a r g  r bul ld l ngs, and i t  I s  
n t beyond exp elat ion  thn l I f  n la rge a mo u n t  
cou l d  h coll c t  d for a m fortable  ,. u lng 
watching perf  rmnnces by  v is i tor t ha t  lh  
t mptalion w ou l d  be lgnor  ·d.  e ven thoug h I t  

October,  1 983 

S I T I J\ l l  sln l lon t'fon. I t  w : 1 1 be  n n o : h H  St l) 
in  t h e  w ay f e ncuur a g lng br oadcast ad v e r l ls­

•; as OJJposed to printed ad v er tis ing , and g h• , , 
the  a i r  nd �• ha rel p r e  s d ad v ent I ng m trnng ' r s  

f n \\ S ()U l)l• r . and m n g n z l 1: s n g r .,at  r fi .r; h L  
for th • se  •u r lng of  t h e  ad v � r t l  I n g  a ppr opr l :t­
lon .  

t n . t l  ns al r •ady a f ll l i n t  d to  th,;  N th r  u � h-
out  th count r y w i l l  v e r y  l ike ly b" c loi<�r d r a w n 
to the  1 >nr e n t  , r g . n lz . t in,..  t h-in e v , r . as i t  
w i l l  mak a ,·al lnble to t hem n h i g h  r g r ade  oC  
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l)rogram wlLh which lo fill their applicat ion 
blank wh n asking for grdaler power fr m th 
Rad io ommlsslon. 

J ln ll lo  l t y  J l n l l \ l l n "  or l l 1>e l1 del l or C enl er. 
-ew �73 Sl 11 tl lo Sucl i o u  In Clrc l  

THE AUTOMATIC DISTRESS 
ALARM ON AMERICAN SHIPS 

Dy nl } I A fi l l , O L J I E .' 

'l'h Im proved automaLic alarm apparatus for 
th r c pt i n of di. 1 r  s cal ls wh>n no oper t or 
I on wat  h I� pro,·l ng etflc:J nt on many for­
el11,n sh ips and Ind ication are t hat Lhe sysu,m 
wi l l  soon b tri •d out on America n  vess ls .  

Th I nc 1>t lon o(  any au tomat ic uevl •e gen­
eral ly m an replac d man -p wer. I f  he aulo­
n,at i<' alarm cou l d  take th pl,  c of a rad io 
operator st  am hip com1nrnles, e\'er n the 
nlert to r due., perat !ng  Nl t , would adopt 
I t  ·peed l l )• enough. Such , how v r .  It  cannot do. 

Th· automrn lc  a l  rm pet"forms on functio n 
on b• . J t  i ndicates. b)' a flash ing l ight or a r ing­
Ing be l l , 1 hat  a ·h ip  In  thi! \" I ln l cy is In  d ls t r  .�s 
and requ l r s l m mediR.te a 8lstance. radio OJ)-

rator m u st b n board t h • \'essel r c lvlng 
ihe ca ! l  to  asc r ta  In L ile . t r ick n ves ! '  po­
sit ion and so fonh. For th!  purpose d ck 
offlc r t· oth r m mber of  th r w pos . ss ing 
a rad io opHaL r l i e.,nse m ight possibl�· answer, 
although It wou ld b xtr  'nWIY <lan  • 1• us bus­
iness to a l low anyone but a com1,et nt  rad io 
opera tor t p r(orm the duty of  answering d i  -
t r  ss call  . A �u<:h a t ime hundr d o f  J i ves 
and thousa nd o[  dol la t· worth o[  JH·op�rty may 

d p nd u 1,on radio oper tor 's  skill a n d  knowl­
edg . How v r ,  on no meri an ship does the 
radio operator perform th sol duty or  l is ten­
ing for d i  tress cal ls .  His  dutie are manifold 
and  can not Ile rm d with anr degr of  
e I In conjunct ion with dut ies 
In p nt. 

s f certain class s a radi 
", t' d by law. Thi ind ! \"ldual 
ev ay e r placed by t he autom t ic  
al lcher" Is a pu1 ward or 

t • of th er w wh a docu-
1ent cerl l fy lng  h im a o ·stingulsh 

call a nd the r rs of thti 
h lch he Is  emi> ot qual -

f\ed to oJ)erat the r HI duty 
to  .·tand watch o lsten for 

is lres cal ls < t uc e radio 
p rator is not  on duly .  
The Brit ish radio watcher Is  not a radio 

verator 0 1· an app1 tor. I n -
L igation wou ld p at many 
es actual ly he d di tress 

or his h ip' r r nters 
radio r om xc vard, to 

n I t .  His pres n o va lue  
far as h safety one rn d 
ough it COY r t uiring a 

t lnuou rad io wat t of  the 
io ,·atch r bv an au wou ld 
a Yast lmpro,· ment. e It would 

compar In safety an y w i t h  an 
l t ional rad io  operator. 
n . m rlcan ·hip th 1· are no rad io watch­

hh  . of a class r quiring th  mai ntenance 
cont inuous radio  watch mu t h ,. aL least 

o radio op rators .  ne  of th  se nrnn can not 
replaced by an automatic alarm. for a con-

in on a ve r 1u i ring uch • r-
•lce In  d f r I' own • af ty. 
n alarm ad Ing to the saf  ty 
f on wblch sta l led. 
A !y ninety nt f American 

h i  w l L h  radio apparatus ar volun-
ari i . That Is, ther Is no lnw requlr-
ng arry rad io of a ny descr l Jl t l  n .  A 
es t la s mJll ys one radio op rator .  

A s o tor may b u fficlen for th safe 
naYlgation and t conduct the normal  radio 

u�ln ss of such a ship ,  bu the protect !  n af­
forded oih r sh lPtl ing by this v $. e l ,  , far a 
I t s  radio apparatus Is cone rn d, is l im ited Lo 
the hou rs duri ng wh ich i radio operator Is on 
dut" .A d lstr  ·sed v sse l t\\ 1 i l  away 
m y

0

be send ing fra n t ic  a l l s  b u t  I f tho 
radlo oJ) rator I n L on watc a l l  ar I n  
vain . I-I r . appar ntlr.  I s  w h  automatic 
alarm would be of s rvice. 

Th re Is, then,  a p!a f au tomatic 
alarm In the American m rch rin • TC  a l l  
" ss Is carrying hut  ne rad io man wer 
equ ipped with he device the safety f l i fe al sea 
would be va t ly Increased. lt I .  not to h ex-

1
> t d .  how v r. that shiPl>.

ing companies wi l l  
mmedlat  !y mbrace the dlst r s a larm.  They 

r adl lv ad Jll d radio operators ,v lthout l stls la­
t l \·e 1,roddlng becaus they found It profitable 
to d so. Jt mar take an act of ongress Lo p r-
suad th m t utomatl a larm.  

L ,. 1 br far . . .  E ,  rne!'t an-
netl . n th fr !ght r WIii iam A. 
M cKenn y. s Dorchest r hom • , , 
Gu nnar B heard from running 
bet,\·een H � w rlea t h e  
� andard a . . .  accord! nst 
r port the ::lf a l tran was carr)· lng Br am 
Parsons and !a r e quant i t l  of  I tat es hack 
and fol'lh b twe n Bucksv rt, �r .. and  N w 
York . . .  the  team of l>:E-n !\loo rs and T d H m­
m! on the En tern t amshll) flngshlp a dla ,  
running betwe n );"ew York and Yarmouth , 
N ,·:, • ol ia ,  m hea 1·d from • • •  who 
knows where Fr arse, form r ly  of  WI::11 , 
K , and WD ow ? 

"CQ 
C o m m  r c lu l
R a d i o  
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A SOFf GRAFT 

By VOLNEY G. MATHISON 

cava l ier to som fa ir  da me, and got vaml) rl ai;-a ln- s usual." 
'l'he veteran brasspound r grun ted and r l !  d a smoke. 
· · Yo� kn w me I r t ty \I" l l  . .  h obs I"\' gloomi ly ; · · bm I t  wasn ' t no n i'1 t· ad c val ierl n :ra ·k l th l  • L i m  . ,  
\\" I th  a Judi,111 nl  ac,qu lr  d from long xp r· i-nc , unn ingham ·w a i ted : w h i l . u n, u  I Jon  . ­smok d and frow ned at  th pret t y  mo,• Je  g irl 's fac on th l l lhng1·aph d l i l l l - hom·d d 1 ,wn 01 1  t h t'  OJ ) ! !  · I t  s ld of  t h  s t reeL .  
. . . 

"Tl  was a long, l anky  old h ick with  a duet ,·­lookln '  sky- p l  C ' an ·  IUg!l" ln '  a ha l t Hed-l l !} oirl pn sLeb(!a rd . su l t -cnse w i t h  th '  no. m .  •Tfmot hi· Tu g! an · Pi lch r's • rm,i-s· Ka n a • ·t� t i -

October, 1 • i) 

l i ed on th '  . id s an '  end who !Nt m Into I t ,"  
a t  I n!,'lh vouchsaf d the sh l lback O J> rator  
b_ m i n g  dou rly . r�min lsc ru. · · H e  got Into the 
. ,\ Ill pu l !m 11 With Ill In t h '  Rock Is land ta­
t Ion l\l h icago ; a n '  when t h '  tra ln  pul l  out 
we dr . v r w . · �  all at  d to  th sam h ru,'.
H e Lat ts to I a r  a hu l labal lo w i th  th'  pu l l ­
m a n  conductor,  but b In '  sueh a p a •e- lov l n '  
hu m a n ,  r ngr s to tnk� an u!)1l •r. '.rh ls  causes 
h im to. l,j t r al Cr! nd ly ,  a n '  h tr ats m to 
som ! ll l n  h wn c�rry ln '  on his h i p. He  beg i ns 
tel l l n  m., a l l  h is  pr 1 1•ate business , from wh ich I 
gather thaL h wn a corn-a n· -h gs ra nch at  
l l lcher's. orn rs :-an '  Lhen h wants to know 
a l l  of  mme. 

" ' 'Vl' ,n l , In rrn h i m or mr met hod or de­fraud 1 11. t h  PO r h lp-own;,rs f r a l l v l n ' he s m LO g t n !OL i nt erest d •• • y·t? · r on� o· thPm w l r  1 $. he - roes whu t g i t  famou s by gell l n '  d rownd d a i r  i;c , .  he1, xc\n hns ' By J i ng ! ' -an·  t hen · 11; st · p; an 'beg l !l S  s l r  k in '  his t·a ngy g a l  • .  I lk h �as do ln som t a l l  h l nkln '  • •  · .'ay-. Ir Y' I n  any· h l g  ru h about g t t in' to \\:hu r Y ·re gol n '  t r. ' 11 a !<S , nf t  r a whl l  , a . .I .' h wa • t urnin '  somet h ln" ,- r In h is m i nd. W II. I g�.,�• th h i l ls won" t  [al l  IF J don · t g -� t Frlsc ,ust on t in:' ,' r answers, w nd r lu' . . . . !cl Tim th�· � I L �  �n th inks sr.-rn more. , . Y�p. by g u m-Y re jlst h' fel l r tn  ureMa • "� , ht ·  sa)'S, at  Inst hal f i h l ms., \ f  • •  ' :Mnr�r  : ·  l txcla lm . ' ·\\· 110·� �ht Y' 
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fargy's my datt  r; he repl l  s .  • A sil ly­
brain d, sens less young-un. Her a while back 
sh runned on: with a pumpkin-h ad d dune,; 
rou nd ou r way named Eus blus Ames-an 
wou ld 'a  married him,  only Zoroast r Sims, th' 
preacher , wouldn't do I t ,  'count he bein'  only 
seven en. 

" • (ter that me an th '  ml  u wa keepln '  a 
purty sharp ye on her, until one day we 
thought we was sh t o' t hat  consarned Elu e­
blus He dru v up Logan Hi l l  w i th  a load o' llaL 
an '  come to a truck ful l 'a er am belongln' ter 
Ebenezer Pi tts, what wa s_tand ln ' aero t th: 
rai lroad track. Zachary Bl lg1ks was . und r th 
truck flxin '  suthin '  ; but Euseblu dldn t �ee him,  
an' · h :wed th ' truck ort'n th'  track-�n i t  ru� 
on: backward al l  th' way dow n  th �I l l  an 
w m s :am-bang again t L ander Blag�n s h n:  
house whur It  up. et an '  pilled all th cans o 
er am. Zachary up an' ham mers th' tuffln's out 
o· Eus blus ; an' meam bi le a. bob�al led freight­
train com along an·  h it  Euseblu s hay-wagon, 
an ·  smash d It al l  ter smithereens. Fancr, Mnrgy want In' t r marry a dum fool l ike tha� . 

" ·Ne ver can tell about ·em , '  ( agrees. 'They re 
al l  nuts. '  , , 

8 " 'They took th ' durned fool t court ,  resum 
'l'hnolhY 'He gi t · sentenc d to pay hundred, 
dol lars t r P te Hankins fer l b' hay-wagon, nn 
two hundr d an' th i r ty  t r Eb m,zer Pill for 
th' er  am an' th' ba nged-up l lzzl  -truck. 

· ·Eu blus not havln '  th '  m n ·Y, he had to 
work it  out f r Pete at a dollar a day ; the!\ 
Ebenezer s nt  him t e r  his rockquarry up l 

tonefl.eld to work oul his tlmi: f,;r th' cream 
an· th  truck Stonefl Id's nigh nto a hundred. 
mi le from P·i lch r' orners . so ,we cal ' lat �- we 
was rid o' Euseblus-bu t we a l n  t. by hec� • , . " ·):l_ow's t hat-does tll girl ke p mo1> l n  o, �, 
him ?' I a ks, w nder ln '  what  I n b laz  h 
dr/.".�uftt . 

she was nigh t •r betn·  ov r I t ,  f r a 
whl l  ; s'ays Ti mothy. • ne day �e runn tl 
acrost a w lre lc mugnzlne ; a rt •; lght . otr sh

1
e 

wanted ter g i t  a outfit .  :Me an th m l  s 
thou ht as bow it 'd he a fin thing fer to 11 l_P 
1, r fer It about thet durned Eu. e!Jiu • . �o " , 
1 l her buy a big t ransf rmer an a I ack o 
copper-bound klttle . , 11 n' a s11arkin '  wheel .­
an '  aujou , a n' truck--<: st a pile o· mon,;y,  to , 
l )y  g-um -an· now 1.h'  hul l  farm's fu l l  o' sc l l ­
l a t lons an· burn-out , a n '  somebody I ·  n l  h ter 
get t !n' k i l t  every da,Y, 

1 d rn d �round " • b put II o th  m go - u � 
wlr  onto h' 11u mp nn'  .rerry M ooty, wb Is  
ou o' th' hl ri,d hands, didn't know what ,It was ,  
an' took I t  I os . J I  t as  he was clraggl n it olf

1
: 

a lmin '  t 1, nai l I t  v r a bust  d 11 lace In t 1 
back enc . . [argy . tarted (!P th t consarn <.I 
spru·kln' -J lnn)•-and J err)' a ln  � b in  right ence: Then he put a te legraft n t h  fence- w l n,s o� 'i
t 1· a l ly  S1> i lker· hous ; n n· wh n Id Ez1,lde 
· J l )I • come an' s t up on the' [enc ter ga 

w i th o,· hand plow l n ' ,  Ilk he allu do s1 
Mat•gy put thet  spu t r l n '  ju lce -st 1u lrt r onto th

1 �,· I res an '  old Ezekiel  ke l d ov r Into th '  d l lc  t , 
wi th' 'a b i g  hole bu rn t c lean th rough Ills  b t 
pnnt  . H e a l lows he k i n  fee l t� ·  fire tl y ln' U l) 
an'  d0\\' n his back-hone y t-an T had ter pay 
fer th ' rm nts . \V ke1Jt  putt l"! '  up with It, an�­
hoW, b0JJ ln '  r r th' h0,st ;-an th n whut do ) e 
s 'pose w found out . 

" • ar h me '  J a n  w rs, puzzl d .  
" • Why .  dlng ' bu t i t .  he'd read a fo I yarn In 

th rn wlr  less ,nagazln about a gal na med 
Llzz l  Pratt or su hin' l ike tha t ,  who u ter 
t a lk  t r her 'f  lier by w l r  I ss-an· her M a rgy 
1;  doln '  th' ame d u rned th ing with thet gosh­
da nged Eus blus ! ems l ike s me good-.fer: 
nothin '  young upstart ufl t r tonefl ld tl1

s ,  
I �fA'·�Eu bius u hi outftt--Or T guess ' 

ru nnln'  \t fer him.  'c us thet d u111-1teaded ron\ 
ouldn' t wind u1> a k l tch<'n clock thout hu t i n  

I t  I But t h a t  Margy-· , , :, 'That' s  just  l ike 'em,' T ympa thlz s. Old ) Ou 
tear down h r oulflt ?'  

" 'Cr ick ty, no ! '  Timothy xctalms.  • 'Twouldn' t 
be sat t r handle a l ively, high-strung gal l ike 
Margy that way. he might go an· do su thln' 
desprll .  But now,  I was jl t a · th ink ln '  i f  we 
cou ld  g i t  a rt:g 'lar wireless re l ier  l ike  Y(!U, ter  
come an '  stay awhi l  with us, ' thout le L L 10 on 
ter M a rgy who ye be, ye ould l ikely cure h r.  
Ye ou l<l  s l ip around an'  ktl�l her w l r les con­
traption bung d-u1>, o's sh 'd  hev a peck !)' 
trouble wi th  it ·-then m bbe after whi le she d 
gi t  lck o' th '  durned thing an '  g l\' it U I). Now.  
if ye ' l l  come--' 

' ' 'Ko-I don't  think 1 want  that k i nd of a 
job, ' [ te l ls h im, promptly, ' l 'd  be ure to land ln 
a l l  k inds of cu ed complication -like I al-

wl�;Y.Bi?t
0

i�,e kin ay ye 're a friend o· my nephew 
om llus In hica.ggy,' r plies 'rim t hy ,  ag r­

l ik  'Th r won' t be no compl lcat d blzn ss 
abo;_.t I t .  Ye JI t hev ter try t' cure up )fargy's 
danged wireless fever-an· I ' l l g ive ye a hun­
dred dollars I f  ve kin do I t  or no. Ye kin cane I 
ye'r ticket 'at rtan as l ty,  an ·  I ' l l  pay th" d lf­
furenc on a new one from Pil her's orners 
to Lh t Ind ian amt> whur ye'r goln' ter.' 

" 'No, I don ' t  wan t · a  fool w ith  It , '  I tells him.  
'Plen t y  troubl mes my way with ut  me 

hu,!1�,i.�ln�r 
1
�i•n· ter be no troubl ' , In I ts  ld 

Timothy • 1f l l  he jlst l ike a vacat ion r r Y • Th' 
mlssls' t 1 ' hav r g' lar unday dinner fer ye 
every day, w i th  fried ch ick n an' appl dumpl l n 's 
an ·  rhubarb pl , an'  yet  kin  hev a fin , co l t  t ,r
ride an '  there's a crlk ter go flsh l n  I n-an , 
by gum . ye k i n  use th' fambly Ford any t im ye 
,va.nt  ter ! '  

" 'Wel l ,  I don't know,' I says. ' I  had a vaca-
t ion once--' 

" ' I ' l l  giv ye a hundred an· fifty dol lars-1 ay  
y t r ight now ! '  breaks In Tim th)' , hop fu l ­
llk · r  h v ter do suth ln '  ter  cur up :Margy, ' . . j was kind'a weakenln '  ; but then I r e_l my 

ld 1· l lal>l  h u nch comin' on, an' my mm.d 1s  
made u p. ·�o, ' I tel ls him. • bsolut  ly  no . •  · oth­
l n '  cloln ' ' 

" 'By gum.  that' too d arned, bad ! '  say. T i m-
othy r l dl a 1 11>olnt d- l lke. But heY a l ittl  
n ip .  'anyhow,'-an·  he pr duces hi  fl sk.  . " T  take th n lo ,  a n '  a not 11 r on , a n  t h e  
flask is  d r v  • bu Timothl' break ou t ll second ; 
-an· Lh n · 1 '  get to re l l n ' h n rd bol led ar:i· f 1 -
lsh. a n· th' next th ing  l cl ar ly �now • I ,· e _ g  t 

fT my train at K.a:nsas l ty an a.m s ltt ln In  
a !lusty  day-coach on a l>R ll"i�ty-c la t t  r old, m i lk-

an rn l iroad. w ith Timothy . hu ndred an fl ft �• 
In my pack t. an' ch uck fu l l 'a  det  rmlnatt  n 
LO bust u1> ll!a rgy' w l r  J,:, fev r, If I ha.Ye to  
IJr�t! t  mf� 

1
/11c\1. r t  rnoon . t h '  t rai n St0(}S . ou t i n 

a ft Id alontrsld ll. 11ost w i th  th ' name · Pi lch r' 
Corner ' paint  d on I t .  un '  "'.e di !'mhark: A 
h l r  d man ts wal t i n '  ! r u w i th th l lzzl , In  
which we jounce up th '  du l:y road a cou pl� 
m i les o 'l'hnotln''s farm. I t  wa a fl ne- look ln 
fa rm too thou g h  J m t lY ob rv d th smit l l  
nerla'I which was s t rung between the hous nnd 
the n arest barn .  w ith th '  lend- In runnln'  d w11 
into n w d-sh cl bout half-wa?' _b twe n . 

"As we turn Into the dr i ve-" a) , J not lc s a 
b ig  wh it -an · -yel low cat i t t ln '  up on the to1> 
of a t t,,phone pol along-side th road 

. .  • By J ini!0 thllt looks l ike onr tom at, P rseus. ' 
ys Timothy puzzled- l ike .  ·wond r what'-h 

stnps talkln "  'a l l  of a udd n. an· r see he''! 
arln' at a big bay hors who Is gl!l lop l n  

round an'  round I n  a l rcle u t  h h i n d  th barn,  
snor t ln '  an' k ick l n' up his heels l ike a you ng 
colt . 

" ·VV11at In tarnat lon's g t I nto oltl  Tndepen­
den e t e r  make h i m  l!O \l"al l l \·a n t_l n '  _ r?u !'d I lk _ thnt  ! ' n rnit  rs Tlmo hy. Cr1l,ck t�-\\ hat - h , P 
pen d · round her , a nyhow . , "The llzzle top nl ng Ide the hous : an a. 

ontinued on Page 22.) 
"CQ , om mcrc l u l  
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ANNUAL NAB CONVENTION 

The e le\' nth an nual con,· n t lon of the �a­t loual A ·socla. t ion [ Broadc:a ters wa held ut\ hite u lphur  'pring,. ,  , . a .  from Octobet· S to l l  l nclus lvi, _  
J uclg E .  . 'ykes, balrman of  the F d ral Radio ·omml slon, addr s ed L ite c nv,;ntion. . pr  1de1 1 t ,  v ice prcslden ·, treasuro:r od fl,-e dir ct  rs were elect ll ,  to 11 1 1  th 1> iri ng term!s, ltk rs for th1, pa t y ar hund d In t l l  Ir r -pon •. and m. ny subject,; wer  d iscus eel. hl ,: runung t ilt' touk of c n\' rsat lon w r the c:01,y­r i ght contro,-ersy, the . .  R.A.  and oth"r ·ubji,cts v ita l l y  touch i ng th , broadcast ll Id .  'l' ll,; L'onvent1c,n wa held at  tho,  · n,enbr!et· Hoed , a b aut l !u t  pot, I n  tbt! re. ort. :.\l any or tho: mtm t>er,; were wel l ()leased wfth th" t n ·ra l trend, and or cour e many of them t ol, hum,; wlt l them matt.,,· in  t h wny I'. n ws n nll n c ssity which was I ot LO their sat­I ract ic,n. 
'l'ht: reprt: • nt ,  t l \'t>S anlv  d with many nuu­t rs n their  mi nds, and left t r home with not n i l  of  t hes cleared up to th i r  emlre satls­fa tic,n,  
'l.'h hUl'd fl ht  put UI> nt  \Va h lngt n by the rn d l u  opernt rs on th  XRA cod o far as pa)' ancl hour w r t:once1·ned was a di  t lnct sur-1,rl , to the membi,1 · of th  _'AB. This wru, n tff<' I" I ktcl for nr ex-p •C'.t d .  and what news h, m�mb-,r got wa not ent l r  ly to their Uk­Ing for the fu ture In this dtr ct ion.  '!'h • tandardlzat lon of  thl: bu l ne s of s l l lng spac Is a touchy on that came in for much di us  ion. 
'.\l ure pr fl tabl op ra t !  n emed to b t he paramou n t  subject oi d i scussion. This Is fl ub­j.,CL th t Vtl'Y m mb 1· s emed most In ter st d i n . 
As Is usua l  i n  the . nnunl  nv.,ntlons en­In r ing d iscu ssions ca m!! in  for their own, r, at te1,st , a pnn or th Ir  own. 
At l t:a. t il an lJ sa i d  th ' l e l l  m milers en­j0)' l l  the ir  Lr lp  to  the fi l l  re  IQn of  White ul )) h u r  . p1·i ngs, and hacl a fln t i me just wh n t hey n ded th"  hrac.l ng a i r that was plent i­ful bot h  nt . s lon , as  w-,1 1  8-" ut Id I n  the P n . 
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WHO IS WHERE 

Enrl4ue Gorbea arrl\'ed In  pon I l l  a nd tm­med1at  Iy l e f t  t he ·:,; Uatun to Otl  cured for ln the ho p1ta l .  Hi� friends wil l  be 1,)1  asf:d to I arn t 1u1t n ts  th r ughty recov red .  Jam s Hodge , :,; • El Ucc!d nt  , Is  now on a vacation. He Is  lielng r l le,•ed 0y B. Tempest .  J!l<ll wolt uut th  • _ ·ew urleans. He wl•h,; to thunk a l l his friends who  wished him a sp1,edy reco\'ecy from bis  rec 111. Ulness A. Cnarrnan senils r,;gards tu a i l  n,:; u;1encts. u., has l> en sp ndlng several months with his f lks mmr Los Ang ks, llUt exp ClS to  IJ t,ack at  the key arou nd the 11.rst or th1, y,:ar. We h ar that t r lend . lclJ ra.,th 111 "trying his har d'' at paint ing fel l  und broke, his arm. May w,; �ugge.st, Hownrc l ,  tnut you suck tu lJrass 1,1oundlng, for we fear for you r  neck, I! you uy thi� c,ften ? He Is now on the Car cas. Ancl after many months nshore, Who i�  back on the >1lr bu t our  old (rl nd, '.\lich11.el J , - lc ­Douough ! LI ten for him on tht! ' Bl;'k.:n-
. . . u., 

,ve ar , sorry to learn t l1a1  Orman ands Is  I ll and now con fined LO the ho pltal . A �ve,:dy rec very, Orman. Roy H, Robers n se ms to be • ltlng a record for th  number oi hi() h" take out. He is 1ww on th A. Jamac, what nexl,  Roy ? -.w.,1 1 , J. Bamb rg and T. lrols, what do you have up you r slee es ? The S E- cam blon sailed without  l b  m this tr ip ,  so what '/ A lb rt D:i.rl lngton bas tt acht:d hims I f  to the Am rr an  I mporter. Hope you l ike It, Al. i\lon, 0vd', rou fe l l  ws on th Leach, and make room for another, ' imon Gold n wl hes to join your rank . . 
A l l  of you who rr quem the Lynmor will be ·orry t o learn t hat  l\l r. and Mrs. J .  La Hunt ha\'e d t)nrted. Wt: , i�h you bot h al l  baJ)piness, and we ' l l  be " l is t nin for you ,"  D I. :Nie l  .Beck I. n't feel ing so wel l  thes� days and Is seriously coni,lderlng mov ing Into the :\l arlne Ho pJtal. Hope you ha\' a pleasant sl a )\ Beck. You who ha e b en Inquiring ror n.y ,,r., i,ers should 1 1  · t  n for KJA ; It Is  non otht'I" lhan he. 

»�rl,ert �Jar ! i n  re l i  ,· Ing on th ·:,;Coamo. 
===============------------. . "'· ::-.- !�on ( . 'X ) ,  

H o t e l  In  , h i  h _ - B ·on ,,e n l ln u wn  he l c l ,  
lrgl n la H ot i- 11 r l 11gs, W. Y n .  

October, 1 0, 3 

Il rt HR a n ,  2nd, 
Ge rg., J"ini;- I UJ, Chiet ,  

n;y, 
J . ,Va l l  ( J \\' ) .  2nd .  • Pres. Garft ld . L. �n , ( t...,�1 .  t 1·r l ng h is  ha1  d on fr� lght r- nf t  r thr,; yenrs on the ::-ra­Iolo. 
R. Py le  ( RP J ,  :.\111 \ lko. R. •. l'a mpb 11 ( R 
F. ' Dixon ( D 1  ) ,  
0. J ob n�on ( J O ) ,  

L u  l a ,  
Roy "7"Ud�. 
A l. :\fa ts n n  e-c�l la. 
Dav , i bbons 
C'. F C 1:uvsk 
�- . E. Bow�n 

lsco. 
Fra nk Bari-on ( BF )  . 

dsl· 

,;1ftk 
Hym s ( H Y ) .  T. W. A .  But·bank, 

•. M. )forr l�on ::-J ). T. W. A., B u r-1,ank. a l l ( .  
. ·un n l ngham (Tin�• ) , T. ,v . A. Burl ank ,  a l l f. 

Or ,n ,J on  ,; ( A ) ,  hdpl n hold dtJwn th bench .  
\\'al ter Summ rs (W ) ,  T. W. A. Al­bur 1 u  - 1·t1uc, N, ;\l .  

n t l nued on Page 1 6 1  
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A PRECISE RADiiEQUENCY GENERATOR
By H. J. SCOTT 

emb r of T ch uical t :1ft' ,  Bell Tel phone Laborator ie  

I
F a quartz p lat  ls  v ibrat ing at a frequ ncy
of a m l ll lon cycl p r econd, and ls 1 1 \uml­
nat  d by a neon lamp fla hlng a mllllon-and­

one' t i mes per sec nd, t.he surface r the plat� can be vi wed strobo ·coplcally, and th comp\x 
and b aut!ful pall rn of I t s  vlb_rat lon can 
observ d as i t  goes through al l 1t_s phas s. B) 
flas h i ng the neon lamp a mil l ion t imes P �f

secf ond Inst ad of a ml ll lon-and-one,  he sh• t o 
th )attern ca n b arr sted a nd t h  ta� lo�ary 
pii.t!rn can be orll lcal ly xaml ned at le 1su1 • 

uch a proc dur would b .  mer Jy astlm I!  
th  rotat ion of  th dia l  control l ing the flashing 
lamp were not ace mpanled by the assuranc • 
t llat t ile  lamn was r a lly doing what  th. dlal 
sa·id  I t  was. 'l'o glv su h assurance In  t11 1s  and
many I ss spectacular m thods of studying _the 
behavior of qu ar t z  \l lates, a ar lalll hlgh-[J -
QU ncy gen rator o( great 1tccur�cy was -
s igned and llu l l l  In t hes Laborat r1 s. Th prin­
cipal frequ ncy source 1

1
s
1 1  

a temp�������n�
n; 

tr 1 1  d 1uartz-pla o ·c ator. u 
or t h is approprlat l y  omblned wllh on another 
and w i th  the outpul  from an audio- fr qu ncy 
us • l l l 11 tor a ·  shown In Figure 1 and 2 ,  pro­
d a fr qu • ncy which can be conti nuously 
v��I d ov r th ra nge from ·100 to 1 ,2  0 ki lo-
CY • l  

of th  audio  oscl l lator c a n  easi ly b adjust d 
to w i th in one cycl . Ince th� fr qu ncy or the 
quar t�  osci l lator can b main t a i ned to wtt h m  
t h r  I arts l o  ten mi l l ion , the veral l  accu1:!'c)! 
of any sing! r ad ing Is of th order or _l, 3 
parts I n  a m l l lion. 

Th mi l l !on-cycle fr 1uency ource ls  slm1 lar 
to that us d Jn th radio-fr qu ncy m asurlng 
(iulpment at H olmdel, but In orpont;t,es b�o 

r1uartz osci l lator un its I nst ad of on • [ h t\\ o 
are adjusted to zero b at at t h e  beginning or 

TO BELL LABORATORIES 
STANDARD FREQUENCY 

SOU RCE 
I 

I 

� 

I n  g n rating 1 , 1 35 , -175  cycle, for xample, 
th l frec1u ncy ls consld r d a the sum f thr  e 
tr QU ncies :  3 , 4r cycles , 32,0 00 CY l s, and l ,- SUB-HARMONIC 1---------, 100,00 er I s , obta i nable 

....--------1 GENERATORS 

I 
rrom the aud lo-fri,quency os­
cl l lator, Lhe low- fr ou nr:y 
g n rator nod t he high-fr -
QU ncy gen rator reSJ)ccl lv  -
l y  The two low r frequencl  s 
a1=e combin d In mod ulator 
A to pr  due 35,05 cy I s ,  
whkh in  turn Is  c mbln cl 1 1 1  
modulat  r B with the h igh r 
fre()u ncy t produce th re­
qu Ir d 1 . 1 35 , 475  cycles. 

I 
MULT IPLES
OF 2 KC 

MULTIPLES · 1 
Or $0 KC 

HIGH-FREQUENCY I 
GENERATOR

' 
I 

LOW-FREQUENCY 
GENERATOR 

AUDIO 
OSCILLATOR 
3 KC T0 4KC 

� 

24 KC TO 50 KC ± AUDIO OSCILLATOR 

I 
I 
I 

REQUIRED 
FREQUENCY 

In general ,  the quartz oscl l ­
lator supf) l l es  1 .00 k l locyc l  s 
from wh ioh ub- harmo_n lc 
g nerator derlv 100 k 1 l0-
·ycl and one k l locyc l . Th

on -ki lo  ycl output controls
t he low- frequency g n�ra t ing
unit ,  which an produc a l l
t h  mult lpl s o f  two k l l  -
cy Jes  b twe  n tw nty-four
and Htty k l locycl s. The 1 00-
k l l ocycle utput control  t he 
h I g h-fr ciuency g n rating 
u n it ,  havi ng a n  output rang F ig. l-"r h from 400 t o  l . 2  0 k i locyc les 
in  steps of fi ft y  ki locycles. 
J ndep ndent of  lb s is an audl -fr quency 
oscl l lator ,  One modulator c mbln s the utputs 
or  this oscil lator and the low fr  q u  ncy g n ra­
tor and a noth r combines th output of th fir t 
modulator w ith th output  of the h igh- fr qu ncy 
generator. Th us I t  Is uo lb l  to produ ·e any 
d s ir  d !requ ncy wi th in  the rang of th ap­

ma.lor  step lo 1 11 gen ern.t lon ur  a de  • J ret! r requ <>ncy . 

any serl s of m asurem nt , and ii va uum-tube 
voltmeter mai ntains a cont inual  ch ck belw en 
t hem. Thus any s l ight variat ion f one or the 

th r I v is ib le Imm d lat  ly.  Th is freq� ,ncy 
source ls checked dal ly against t ile  Bell lei -
phon Laboratories' 100-kl l  y ·le tandard. by 
observ ing th b at between th Cu ndam ntal 
or  th osci l lator and th t nth harmonic ot  the paratus. 

'rhe accura. y w ith w h l  h thes fr - quen I s 
can b prod.u •ed ls v ry h igh. The fr t J U  ncy 

standard Cr QU n ·y. 
Th;, prod uct ion ot 10 k l locy les  and. one k1 lo­

cycl from th m il l ion-cycle sour ·e 1s accom-

"CQ , om mer lt 1 l 
Raol lo  

,---- ---, 

a: j  3 KC TO 4KC I <> � I HARMON IC I 
� ; I GENERATOR I 
� U  I .---'---, I 
5� 1 I 
e � : VOLTMETER I 

"" L- -- _ _  _J 
AUD IO 

OSCILLATOR MODULAll)R 
A 

VARIABLE 
F i l  TER  

(31 AMPLlflER MODULATOR 
8 

OUT,PUT 
I 

VARIABLE 
FILTER 

(5) 
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3 KC ll) 4 KC - - - - - �Uo�KC_ _ _ _ _ _ _ 4OOKC TO l200 KC _) - - ,;- - -ro�1l\f2-ll��CY F2 ± f1 hliM��\��� f3 ± (f2 H1 ) 
U tl lT UN IT 

F ig. 2-Thc com1 1 l  to y tem or gcnemt lon. 
p l i  h d I n  thr st p of 1 0- to-1 fr qu ncy re-
duction, providing 1 00, 10 and 1 k l locycl . Th 
uh-harmonic gen rators ar of  th . . u ns :,rrmn t­

r lcal" typ (Figure 3 ) ,  which may b cori Ider d 
as a two-stag r lstanc -coupled ampU!! r, 
with t he output of  th last tage feed ing Into 
th Input of  the fir t .  scl l lat lons are t hus pro­
du •ed, the !requ ncy of which ls d p ndent 
upon Lhe reslstanc in the grid and vlat cir­
cu l t s  and the coupl ing capac i t i  s. By  making 
the external plate resistance of one tub much 
gr ater than that  of the other .  on acts as a n  
ord inary a mpl lfler whll  t h  o t h  r opera tes 
ov r a very w l d  range of !ls charact rlst lc  and 

l 
f 

I 

a ts ns a contro l tub . '!'h frequency may th n b controll  d within rta l n  l imit by Introduc­i ng n vo l tage whose freciu ncy Is a n y  mult iple  of  that of  th sub-harmon ic g aerator Into th • common plate I ad. 
Tn th Iow- fre(1uency generator. the one- k l lo­cy I voltag is lmpre.  ed on lh Input of ll harmon ic generator wbos output Is passedth rough a I ngle- frequency fl lter which pass s two kl l  cycles and a t tenu at  s a l l  th remaininghii rmonl s 120 db. The two-k i locycle output Is first ampl l fled nd th n appl l  d to the principalI w- fre<1uency ha rmon ic gen rator  which up­p l i  a l l  t h  i n t  gral  mul t iples of two k i lo yc l  s .' In only one such fre-

qu ncy Is wanted at any one 
1 im , nnd  only those b tw en 
, wenty-tour and fl!Ly kl lo­
cycl s are ever want d ,  a 
variable band-pass fll t�r, 
1.,µ , ,  a ole  in t h i. range, JS 
u8ed to s lect lhe a ·l red 
rn u l t lple of  t w o  k l locycles 
and aL tenuate a l l  o t h  rs 76  
d b  ( Flgu r 4 ) .  

Thi ti l ter is so bul l t  that  
t he Imp dance and tho w ldLh 
of  t he pa ·s band (600 cycles/ 
are approx i m a te l y  constant  
r ga rd tess f th  J o i l lon oJ 
1 he La nd .  I t  consists of  two 
fi 1 t e r  ·ectf ns or  a. t ype In 
w h ich on l y  th concJl.'nsers 
n,:ed be a rled to v a ry t he 
posi t ion  of t he pass band.  

Fl  . !I-W hen 1 h e  t'xlc rn ll l  pla1e resl s t ll n  e or  u,e 1111 1 ,er 1 11 h e  i ­
rn rld e much gren. t e r  1hou t 1111 1 or  t h e  IO wer, n n  Jnp u t, or  r r r  1 u e11 • y  
r w l l l  ur  u ru l e ly con 1 TOI t h e  ou l j, o t  at II o l i - m a l tlp le  freq uency  t, 1 1  
w hose vn lne  I ap1 iro l m o t e ly det e r m i ned b3• t i! c i rc u i t  con sta n l  , 

The b lgh- frequ •ncy g ner­
tt tor Is  s im i la r  to  th low in 
1, . . 1 ,u: l,Jle .  The 1 00-kl locyc te 
v , I la  •e h Id In step a 50-
k l locYc le o c , l lator whose 
ou ,pu t  r •ds I n to  a harmonic 

ctobe r, 1988 
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g nerator produe l ng a l l  the  
lntegrn l mu l l l1i l  . ur  - o  k i lo­
cycles.  As t,i,for., . n ,· , rlab l e  
band-pa� fl l t,, r  is  adjust cl 
to sel et the pu n kuln r  mul­
l l J)I de l rt>d bet we<,n 400 
and 1 ,211 0 k i locycles a!1d n : ­
tenun.t , t h  ur h.-rs , 6 d b. 
Ex e pt fnr l l r11n e and 1 1,e 
w idth M Its pns. band 
( 3 .000 cy • l �s l .  this H i ter  Is 
dos�lv s im i lar  to  the otlwr. 

'l'h.i a u d l  fr qu ncy os­
c l llntor ls of t he \V st rn 
El ctrlc 1 3-A t)'I l  which has 
b en . l igh tl y modlfl d so 
that , l nstencl or _ operating 
bet  w en 211 and !l ,�Uu ·ycl s, 
It 01, 1 ,ratcs  b ti\' en 1hre and 
r ur kl l,.c�·e l . , a nd this  
rnng,  Is  �

r.
1· ad OU t fl\'er t llt,  

whol  sea ., of  th<' varlabl� 
cond n ·.,r , To ch ck th rr • 
(JUt'ncy ' r  t he ou 1 pu t, Llle 
d i a l  I d l Lhrt:P k 1 J n.:ycl ' 
and th fix •d ,;, c l l lator I · 
adjust •d unt i l  tht: thre -k l lo­
cycl ou t ( 1u t c, lnchl s w ith 
3, 000 cycles dHh d from th • 

1-1 1,g. r...-T h , m rn l n l n t ors  n re 
or 1 11 fn m 1 1 1 n r  h 11 l a n c  d 

l y t l C . 

Fig  �-V n rlo lJ l  - l re rp1 ncy b u n d - 1 1 11 fi l ter ,  d · ­
s ign  (I o n d  l1 u l l l  lJy t h  'r runsml  s l n A]lJl ll •  
ra t 11 • rou p J o r  use  w it h  I J1 rutl lo - fr quency 

e ue.ro tor. 

mil l lon-cycl 0;: fl'equ ncy source as Ind icated by 
zl!ro L>eat on a vacuu m-tub ,·oltm ter. •.rhe dial 
Is th  n tu rn d to our kl locycl . and th rl!ad­
lng I s imi la rly ch ·k d w i t h  4 ,000 cycle from 
th

;/
r e

��:J11�r l
0

f,�:.\. · o cll lat r con lsts  or lWO 
hi •h-fr  qne ncy osci l lat ing c i rcu i ts. ne c ir­
cu it  general , a frequt:ncy of 100 k 1 locycl and 

xcept  during pr l lminary adju_ t ment 1s  _hel!l 
fixed. Th 0t11er g,:n rates a l�c11uency " Juen 
I v rlable betw •n ' 6  and �7  k 1 locycl s . 

The outi>ul of both ch· u lt  are l mpres ed 
on t he grid e lr  ult  of a balanced m dulator In 
who e pl t lrcult  the modulation products ap­
pear The desired pr  due l ,  wh  s 1requeucy s 
th ·differ nc between the two scl l lator fre­
quenci . is Impress d on a two-stage pu h-pull 
umi)l iller. An out 1>ut  tran form r, h i  lded and 
c-ar ful ly balanced to ground,  reduce th Im­
p danc" looking llackw rd Into the osci l lator to 
betw n 500 and 600 hms. 

Throughou t th 1 3- osci l lator pre<:aut lons 
are .imbodi d to  pur i fy th  final  output . The 
output of  th flx d oscl l lator pa ses through a 
low-pa s flit r which l lmlnat  s . harmonics ot  
100 k i locycl . I th th se  harmonic · supprt'1;sed, 
the harmonics In th1o utput ot the variable 
oscl llator ncount  r no frequency In th modu­
lator with whlch they an combln to pr duce 
fr quenc) s I ss than  109 k i locycles . .  cling I� 
conjun t 1on wi th a shuntmg condens 1 .  a trans 
form r betw en modulator and ampl lt\er ronns 
a low pass fl it r whl h fficl ntly I' cluces the 
m a gnitud f fundam nt :tl fr c1uencl ot the 
\ wo ·c i l lator and other hlgh-f,•e 1uency pro­
ducts of  modulat l  n before th Y rea h the am· 
pli fler. The balanc d .  or push-pul l ,  d lgn or 
the amplifier a lances out th second harmonic  
lnh remly general d In  each amphfl r tube,  and 
thu ke;,ps th perc ntng;, of harmonic · In  the 
output o( the o cl l lalor as a whole  at  a m ln1-

m1,�e !r qu m,y from this  o. cl l la tor. and the 
(r qu ncy s I cted by t h • fl it  r from the low­
fre,1u ncy g n rator,  are a

\
,p l ied _to t)ie lnp_u t 

c i rcu it  o( modulator A (F gu r a ) .  Inc lne 
outpu t conta ins sum a nd d lfterenc rrequ nctes 

( on t l nued on Pa e 30)
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SIMPLIFIED TYPE DIRECTION

FINDER FOR AIRPLANES

R
E ENT fl i ght  �e · ts of  an lmprov d; typ of  a ir­plane radio direct ion finder de,· loped b)· l ll R • arch Div!  Ion or th Aeronautic Branch ha\'e shown the complet pracllcabl l l ty of the device. Tile earl ier model has b n consld rably Improved by tuning the loop ant nna and b;· combining th Input a nd ou tput u nits  Imo on . Tb d l r  l i on  fi nder uses v isua l rather than aural  indication and has no moving part x-Pl the rota.table loop antenna. Posit ive v isual  indicat ion right and I ft of cour I giv n a w II as dfr  ct lon s nse ( Le . . freedom from l 0° 

Rmblgu l ty ) ,  wit hou t peclal  manlpu la t l  n bJ" the p l l  t .  The charact rlst l of  the Incoming sig­nal are not de troy d L>y th el ctrical \\· I tch­ing arrangement employed. th r by p rm lttlng 

shnu l tan ou 
f r m ssages 

i,· 1gur  .-»rn • 
,,;ra m of l n s 1 11 l 1t1 -
l lon  o r  t h e  ra,l lo  
1l l r  • r l lon il ncler·s 
!Oop n n t e n n u .  

t lon . Ther I no di  l n lon o f  t h  cour. Indi-a i on at any Yo l u me level ( I nc lud i ng complet overl a d i ng f th rad io r e iver ) .  

( 3 )  Parl lcular a l l  nt lon w a s  given l o  I t s  de­
sign to p rmlt  s imultaneous u of th Incoming 
s igna l for messages a well  as for d i rect ion ln-

d
i
�

a

ht!oi·i r ct lon find r was Instal led and test d 
on an alrplan a th College ParI:t, Md. ,  exper

0
t
! m ma!  Held. A diagram of h mstallat lon 

the J op 11nt nna on the n!rplan Is  gl
w

n l"
fl ure '1' t tllghts were mad b tw en a •· 
; ;g- ton a nd Balllmor . obs rvl ng on the broad• 
cast ing sta t ions of  thos two c i t !  . In these 
test flights the d irect ion finder was 

d�
s d

t l  
as 

a ·110m lng dedc . The op ration of the r c on 
finder was entirely sat isfactory, lndl 

1
atlo

�
s 

right and I ft or th h adlng of th a rcra t 
beln v •n· st ad,· and det\nl c e. n passi ng over 
the fw tlon towa·rd w h ich th fl ight w re made,  
pos l l l �· ,  local izi ng a t ion was gi\' n hy th  

�
e­

Y r a l  of th act ion of th cou rse Ind icator. 'lhe 
p i lot  exnerlenl'ed no d ifficu lty Ith r in  accu r­
at Jy fol low ing the Indicat ion of cou rse , or In  
loeat lng the transmit t i n g  'tat lons, al though he 

T h is di r ct ion finder opera t s o n  any r ceh·ed stat ion and us s any r,;celv lng et. which ma�' b th r gular r c l \"i ng s L a ir  ad)' carr l d by the a irplane. It I only n cessary to u pply a mall loop anten na and a om1,act converter "-'·'· unll. 
An l ntere t ing fea tur  or t h e  d l r  ct lon finder ls  I ts  op ration u nd r cond i t ions of bnd a mo -pheric .  ( ta t ic )  a nd Ignit ion  lnterfer nc . \\"h n 011-cour e lgnals a r  t' c I v  d. th re I l i t t le effect. a n d  when ofl'-course signals are r c h·ed, a n y  chang ln t h lnd lca1 lon t ncls 1oward an on- o u rse i nd l c1u lon . Xo \'IOlent k ick ing of  th� our ind icator occur . To A.vo•o 

P R PO E F DEY EL P,lE. "T 
The d v lopment of t h is d i r  ctlon finder was begu n  In r cogn i tion of the ne d for provid ing direct ional guidance for c ivi l  aircraft not  fly-

l]�!fic��e 8�·nf;�l a 1is  a�\)�M;tle  � long which radio-
th r ag n i s a lso hav studl d the problem and have rad! dir  c t ion  Bnd  1· u ntler d , ve lop­ment .  Di st i nct ive and ndvantageou char11cter­i�l l  s of  th d v ice d v lop d hy the R ai·ch Dlvisl n of  the A"ronnut ics B ranch ar as Col ­l w · :  

( l ) n ly a s i n  I 1001 ant  nna I,  r qu lr  d .  ( 2  The port ion of l h  c i rcu i t  requ lr  d ror u r l n g  d i rect ion i very hn ple  a nd may he r •ad l l )· added to ava i labl  a lrcr!l.ft r celvlng !'els. Th un i t  o be addi,d w lghs about s ix pou nd,., l l  op rat ion does not dep nd u 1>0n th• bala nce a mpl lflca l ion  f tub s n r upon the ma lnt nance of a part l cu l n r  wav form. 

October,  198-

0-'I C:. I L � .. TO A... 

Figure D.-E lect r lc1L 1 c i r  u l t  arro ng�m nt for t hradio d JreoUon il nil er .  
!�ca t ion or th sta t ions toward which theflight w 1· made w re unkno w n  to h im.  Atnormal volumes a 1 0' vari a t ion oC  heading r ightor left ,  produc d fu l l - cale reP.dings r ight  orldt on t h e  cou rse Indicator ; this var lat lon canb readi ly lncn'RS d or deer ased as deslr  d .  IR  UIT A R R  'GEMENT The electr ica l c i rcu it a rrangement Is g lv�n I n  figu re B. Th d l r  •c t ton fl nd r depends for I t  f l  ra t ion upon t he product ion of  2 m d l H  d ftgu re-(lf-o: lght patterns from l loop n.nl nna . 1· r a g lv" n  posi t ion or the J op a n t  nna \\' Ith r Sil et to an in ·omlng rad io wav a zero-center cou rs l nd i  at r Is made to dell cl to th r igh t l n  prol )ortl  n lo on fl Id pat t ern a n d  to the I fl In  proportt 11 to  th  other fl Id pal l  rn .  The m •thod or accompl ish ing t h i s  fol lows : 
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The field  patt  r n  o f  t h e  1 01> antenna is  both 
modified and reveraed by rect !fl r tubes T1 and 
T, which are operat d alternately. Equal alt r­
natlng vo l tage opposite In phas  are appll  _d 
to th plate of these r ct iflers by an audio 
o c i  l lator ,vhen one of  the rectifiers pass s 
curr nt, i ts  resi tane is low, and t he l001> an­
tenna is ITectively grou nded at that end.  When 
the oth r r >ct !fler pass s curr nt ,  th loop an­
tenna is ffect iv  Jy grou nded at the other  nd. 
The loop ant nna is  tuned, and the antenna 
ITect,  due to th unsymmetrical  ground, Is 

mad larg ly aperiodic by the re istnnc of th 
rect ifiers Thus two field patterns a re produc d, 
ot the general type shown in figure C.  The 
voltage dev loped In the loop an t nna by an In­
coming radio wave ts appl l d to the grid or  a 
ra.dlo-frequ ncy arnpl lfl  r, the ou tput of which 
Is appl ied to  the Inpu t of a rad io  r celv r. 

The z ro-center course- i nd icating meter 1 
conn cted across a resistor having a variable 
c nter ta11. and b tw n th cathodes or  th r <:· 
t l flcr  tu bes. The center tap of th re�lstor fu1 -
nl hes Lh ground r turn for the r ctifler ubes 
through the econdary or an audio ou tput trans-
former . 

DIRECTION Oli' CU RRE, T 
From figure B It wi l l  be en that th curr nts 

0c T,  and T-, i)roduced by the voltage of the 
audio cl l lator pass through th course Indica­
tor In opposi te  directions. S ince the voltage of 
the aud io  o c i l lator ts aJJPlled equ l l �' to  these 
r c t l t\  rs the currents are eQuai , and the cour e 
indicator' r ads z ro. Rememberi ng that when 
T, passes curr nt one loop ant nna field pattern 
ls prod uc d and current passes through the 
cou r e ind icator in one d i rect ion ,  ai:,d wh n To 
passes curl' n t  anoth r field pattern ,s 1)roduced, 
and current  pass through the . course Indica­
tor in the other d irect ion, con 1der the tTect 
of an Incoming radio wave. Wh n the loop an­
t<?nna Is  g1·ounded at  one end . th signal at  the 
ou tput of  the 1·adto rec Iv  r Is  1n•oportlonal to 
the fl td -pattern for that condit ion • .  and he 

urrent through the course i ndicator I propor­
t ional  to the ,·o ttage of  th ud io  oscil lator a n d  
the output ignal voltage, When the loop anten-
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BOSTON VESSEL ASSIGNMENTS 

·c:: S E L O PERATOR 

Tr�:;f,';',outh . . . . . . . . . . . . . . . . . . . . . .  J oseph Doyl<: 
Corneil  . . . . . . .  , . . . . . . . . . . . . . . . . . .  'I im ol l lns 
Amh rst , . . . . . . .  , . , . . . . .  , . . . . . .  , . . Muldoon 
Harvard . . . . . . . . . . . . . .  , . . .  , . . .  Richard Golden 
H oly C ross . . . . . . . . . . . . . . . . . . . . . . . .  J .  Dollorf 
Georgetow n . . . . . . . . . . . . . . . . .  C. W.  Lundqul t 
Boston ollege . . . . . . . . .  , . . . . . .  Richard Blake 
Notre Dame . . . . .  , . . . . . . . . . . . .  Bart lett Bibby 
Fordham . .  , , . . . . . . . . . . . . . . . . Arthur Cormier  
Breeze . .  , . . . . . . . . . . . . . . . . . . . . . . .  Robert 1\1 1 1 1  r 
Bi l low . . . . . . . .  , . . . . . . .  , . . . . . . . . . . . . .  J. R gan 
Ebb . . . . .  , , . . . . . . . . . . . . . . . . . . .  FL  B .  Whippl 
Flow . . . . . . . . . . . . . . . . . . . . . . . . .  Hard ing E. Hul l 
Foam . , . , . . . . . . . . . . . . . . . . . . . . .  W'll l lam D yle 

cean . . . . .  , . , , . . . . . . . . . . . . . . . .  R, .R. Downing 
aturn . . . . . . . .  , , . .  , . . . . . . . .  Frank 0. Good,vin 
pray . , . . . . . . . . . . . . .  , , , . . . . . . . .  C. Hemingway 

,va.v . . . . . . . . . . . .  , . . . . . . . . . . . . .  , . . . .  J . Lehan 
Whitecap . . . . . . . . . . . . . . . . . . . . . . . .  T. 0 . •  pank 

ormorant . . . . . . . . . . . . . . . . . . . .  Fred E. Zahn 
Fabia . . . .  , , , , . . . . . . . . . . . . . . . . .  Ralph Pizzano 
Wm . .  r. O'Bri  n . . . . . . . . . . . . arl  ton Coleman 
·wtnthrop . . . . . . . . . . . . . . . . . . . . . . . e r

� 
te le 

Quincy . .  , , . . . . . . . . . . . . . . . . . . .  Henry , c r l l l i  
Dorch ter . . . . . . . . . . . . . . . . . eorge Ashenden 
N wton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J .  Palm r 
Brookl i ne . . . . . . . . . . . . . . . . . . . . . . . . Phi l ip Row 

ambridg , . . . . . . . . . . . . . . . . . . . . . . .  J. Donahue 
H eckla . . . . . . . . . . . . . . . . . . . . . .  N ichoia Tucci 
Maine . •. • . . . . . . . . . . .  , , . . . . .  hester  M acDona lo  
I l l i nois . . . . . . . . . . . . . . .  , . . .  H.  tanl ey ( re l !  r )  
Yank e . . .  , . . . . . . . . . . . . . . . . . . . .  J .  H.  S lmp on 

s Boston . . . . . . .  , . , . E11 1ott a n d  ,Vm.  R 10 
S New York, H.  J .  Munroe a nd . \V. ·aun-

d rs 
Acad ia . , K .  B. Moo rs and R T. Hemm la 

ss t .  John, Edgar U.  t wart and c.:. W, 
rarsh 

S Yarmouth . . .  G. Travis  and El. H.  yatch e r  
s Evangel ine. Robert Philbrook a n d  Edmund 

DroS
ek 

amden , , . . .  , , . . .  , , , , . . . . . . . .  J .  abrant1 
ss Belfast . . . . . . . . . . . . . . . . . .  Louis Pinkerton 

Lemuel Burrows . . . . . . . .  , . .  , . . . .  A .  Llvs Y 
Lewis K. 'rhurlo, . . . . . . . . . . . l:lotte lsen 
s wails Point  . .  , . . . . . . . . . . . Halph O · 1:1 r1en 
Wm, . Page . . . . . . . . . . Walter B .. Driscoll 
Wellhart . . . . . . . . . . . . . . . .  Louts_ alamon 
Berwindgl n . . . . . . . . . . . . . .  A. w. H a sKl! lS 
Berwlndvale . . . . . . . . . . . .  Harold ,Worth l ey  
Black Point . . . . . . . . . . . . . .  , . E. S . l'l�man 
M iddlesex . . . . . . .  , . . . . . . . . . . .  - �- E. Smi th  
Coastwl e . . . . . . . . . . . . . . . . . . . . u. W. N old 
Plymouth  . . . . . . . . . . . . . . . .  Th ron Copeland 

ev renc . . . . . . . . . . . . . . . . . .  W.  R.  1'1 lt n ro 
H am pd n . . . . . . . . . . . . . . . . . .  , , . . R . Chi I t t 

Yacht Vanda . . . . . . . . . . . . . . harie F. Murray 

WHO IS WHERE 

(Continued trom Page 11)  

. Pope DX ) '1'.  . A .  Kansas _ t ty, Mo. 
rt emrau ( 111 ) ,  T. W. A. Wichita, Kans. ,  

(and Is h homesick ) .  , M elvin Eil l  on, Dept .  ornmerce , Elko . Nev. 
lck Lo wen ( r--.'L ) ,  DepL Commerce, Tu con, 

Ar4z. Kel O TK) , T. W. A. Am rillo, Texa.s.
Midk iff ( H M ) ,  T. w. A. Kin!flllan, Ariz.  

"CQ 
ommerc in l  

nn,1 10 

1 7  

OPERATOR LICENSES 

(Continued from Page 6)  
(2 ) Rad lote l  11 houe  Second Ill s "The hold r of this  l icense ha also quai lfled for tb radiotelephone second c]ass l lcenso and th addit ional privi leges authorized u nd r thi.s class license are b r by gra11ted . Dat . . . . . . . . . . . . . . . . . . . . . . .  . 

• • • • • • • • • • • • • • • • • • • • • • • • • i� ii;.;i�i�i • oitic • ;.:. • • • • • • • • • • • • 
( 3 ) Jl1ul lotel  )phon e 'l'h l rd lllS"Th holder of  this l icense has also qual ified for the rad iote lephone t h i rd class l ie  nse and the add i t ion I prlv i l  g s au thorlz d under th is  c lass lie ns are b rel.ly gra nted.Dat . . . .  . .  . . . . . . .  . . .  . . .  . . .  . .  . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  , . . . 

Exam i ning t tlc r" Where th holder oC a radiot lephone l ie n subsequ ntly qual lfl s for a radlot legra.pl1 l icense , the rad iote lephone l icens sha l l  be cane l ied a no a rad iot 1 graph l ie nse is u d en­dors d tor th proper •Jass ot rad lot  i I hone l icenBe. (36. It i not mandatory for th holder of a radiotelegraph s cond cla l icense to havehis l i cense endorsed by th  mmlssion to a uthorize hi m to act a ch ief operator <Mi a v ss�t o! Lhe second class ; th s rvlc r c rd on the rever s ld of th l iceru,e , when  atte  t ing to six months or more sat isfactory s rv ic  oh l.loard a ·hip a nd rt l fl d by th operator 's  m­p!  y r,  , i l l  ufflce. 
Howev r, upon ren wal I t b com s d lrabl for th ren wal l i e  nse to  indicate In som mann r that the holder is  ent i tled to act as chief operator on a ves el of  the s nd c lass ( i th i s o  ent iUed b cau e o f  rvlce ga i ned u nd r bl  pr v tous I i  n l ,  sine thl  1n  rmauon wou ld not oth rwise be r<'adi ly ava i lab le. Th refor-,, u h r newal  rad iotelegrnph second e las�l ie  n hail bs ve In erl d in  the  spac prov Id d on the I le n e f rm after • •  'p  tal J!lnoorse· ment ,"  the fo l low i ng nd rsem nt : 

"Auth  r i ty  is gra n t  d the hold r of th is lie nse to act as chi f op rator In a h i pstation of  the s "  o n d  cla s. Dal , . . . . . . . . . .  , , . . . . . . . . . , , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Examin ing Ifie r" The l1old r of a rad! tel  ph ne th i rd l ss l ie  nse engaged in ope1·al1 1 1g a ircraft  radlequipment  may, upon pas i ng a od t st in  t ransmission and re ept lon at a so cl f not Je • th n 15 words p r m l n u l  on t i nent a l  forse od , plain language ( 5  charact r s  t o  L il • word ) ,  b granted the fol lowing d pr fl ien •y ndorsemllnL : "'l'h holder f th is  l i e nse has passed a code te>1t at the  req u i red spe d of tt rteen w rd. per m i n ute  and I a lso authorized t p rate lie ns d air rart rad 1ot I g raph sta uons, Date , . . . . . . . . .  , , . . . .  . .  . .  . . . .  , . . . . . .  , . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , ,  , , , ,  . . . .  , , . , .  , .E •m m lnlng Oltlc r" When lie n are ndorsed for an addl t iona:  cla s oc l ie  ns . hoth c lasses sha l t  xpir., thr y a1· • a rt r th dat f I suanc of  th main documen n wh ich th  noor m nt  I�  enter d. 'l'hereCore, both the main  I I  ensf! a n d  the c lass shown I n  th  endors men t  w i l l run con­cu rr nl ly and xpir  at  the ·am t l m  with ut  regard to t h e  d a te of thi, ndor ment. H an appl icant  hould quai i ry for addi i lona i pr lv l leges within I x  months  of th xp l ra-Uon of  the lie nse sought to lJ ndors d ,  th� old II n shall b cane l ied and a new l i cense I . u d f r both la se s as t e x p l ri, t h ree years from the d a t  of  is u a nc f a i d  jo in t  Ii en  e ; provided, however, If t he Id l ie n u hL LO b nd rs d has more than  sb:ty day LO runb fore xpiral ion and do not fulfi l  the .·ervlce recau irement f Rul  439 ( r I r qu t re 1JJeU l8US J) nded unt i l January I .  1935 ) the "IJplicant  ha l l  e l ct as  to  wh  th r he  desi res ( 1 )  the old l ie  n. e endors d ,  in w i tch ase both th old and the n w class s w i l l  r mainva l id only for the d u rat ion o[  th old l ie n ( 2 ) l hnve the o ld l ie n can I I  d and a new l ie  nse docum nt I u d or th fu l l  t h ry ar t rm t o r  th n e w  class only, or ( 3 ) t take th examinat ion for the old cl ass l icense a a subst l tut tor th r�qulr (1 s rv i  

439 . The following rul  s g vern lng the renewal of operator I leen es are h l '  by sus 1 1end&rl unt i l  January 1 , 1935,  i n  so fa r as se rvice, mp loyment, or exam ination is I\ cond i l ion prec dentto obt ain ing renewal of an xplri ng l icense. 
( 1 ) 'om mereln t 0 1, rator Ex t  n1 F i rst l ie nses may be r n w d without  ex­am inat ion pr video th s rvi • record sh ws 12 month ' sa I facto ,,, s rv le at 11 e n s  (1 rad io s t at ions ,  at least s ix  month�  f w hich mu t have been d u rmg t h  1 2  mont h 1 1· lodpr ior LO th date th appl ication [or r n wal of  l icens Is du to b fl!  d. .Provided furt her t hat th hold r of th s l lcens s mptoyed ns radio Inspectors, rad l  In­structors, or In  s imi lar c upnt lons requi r ing exceptional quai l tlcaL lons, w h  r t he d u l l  s requ ire th l s t ing, r d mon trat lng or ot herw, e using comm re ial radio a l )paratus 11 ndth tel gra 1  h cod s , m a y  b l s  u d r n wa.ls  of  the i r  l icenses with u t  xam l n acton, provlUetJ such mplo�•m nt has v red a II rlod oC lwo years ou of t he three-year l icense per loo.here th" applicant has not regu larly u d the te l  g-r:tph d�s. h will b • g iven t h •ocJ examintn ion  as for an  orig i nal l i t· ns , and J C  h ,  has u d only on cod , he wi l l  be examinedin th  d not used. 
( 2 ) th •r I leen es, xc Pl amateur, may b ,  r newed withou t ,xam lna t lon prov ided ( a ) th appl l  ant  has had ninet y days sa t isfa t 1•y sen• ice dur i n g  th s lx  m nth p..,r ,orlpr ior to t he d, l th  appl i  at ton fc  r renewnl of lie ns i du lo  bl! tll cl ,  nam ly, sbay daysprior to  th xpirat lon dat , or 

( b )  th appl ica nt  h 1  s had at I ast tw I month satisfactory sen•tc dunng  t h  l lcensterm prior to  th dat t h!! 11pp l l  · D t lon for ,. newnl  of  Ileen e is due Lo be 11 1 ed . (3 )  No r d i ,  w i l l  b� al low d ( r s l"\' l uni ss it a 1wears that  such service was obtain Cl und •r cond i t i on  that r qu ir<?d the emplo�'men t  of a !I ens d op ralor. ( 4 )  Hold<,r o f  radivt I graph II ense endor�ed for p rat ion  f rad 10 , e lephone sta t ions w hose s n'1c  has b en w hol ly  al  radiole l phone sta l l  n w i l l  b, ,. q u l r d l c> Jl, s th" code
( ontlnued on Pa e 3 2 )  

O ctober, 1 9- . 
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USES OF TRANSMISSIONS OF 

PART 2 .  CHECKING BROADCAST FREQUENCY STANDARDS 

(Con t i nued from epteml>ar u ) 

. I n t cgrn l u lJ • m u ! l lp lc  o f  oOOO k 

Th freq_u ncl s which are i ntegral su b-mu l­
t iples of aOOO kc .  ar mo t «as l l i· measur d . 
Th 1· ar only two br adcast frequencies , 1000
and 125  kc, which bea r t h i s  re l a t lo 11 . Thi! tlfLh
harmonic of  1000 kc ts 5000 kc. If a 1000-kc
osci l lator, whether a r nsmllttng s t ot· fre­
quency standard, t c up t  d to a radio r ce lver 
tuned to 5000 kc at a t ime wh n the standard 
signal Is  be ing received, a hete1· dyne noLe wi l l
b J)roduc d w h l  h Is  qual  to t h  fr  iJU n�y
difference between t h e  5th  harmonic,  of  th"
1 0 -kc os l l taLor and t he tandard signal .  A.a­
sumi ng thaL li te nom in a l  va l u e  or th<t 1000-kc

ci l ia  or Is  kn wn, a l l  that rema in.\' I n  order 
to measure the frequency accurat IY, Is  to d er­
m i n  the fr quency of the beat note and wheth­
e r tl1 fr quency ls h igh 1· or low r than th 
stand, rd s ignal .  This  ls  don when th radio
r c Iv r ts  not In th  g nerat lng nditlon. Th"
most con v  n lent m thod, lf th beat  note is in
th audib l  range, I to  m atch 1 l  w i t h  a know n 
a udio fr quency produced by a cal ibrated aud io ­
fr  qu ncy osci l lator. Th dlr  ct lon of  t he de,· 1 -
a t l on  l most ea l l y  determ i ned IJY making a 
s l ight cha ng of k n own d ir.,N ton In the un­
known fr quen y, If an lncrea e in the un­
known fr c1uenc�· I ner as s the audio-Cr quency
beat not th frequencl· 1 · h igh_ l f an lncreas 
in the unknown fr qu ,ncy d m· ases t h e  audio­
fr qu ncy b at  not  . th  frequ ncy ts I w. Con­
v rse lr, t r  a decrease ln  the u nk no w n  frequ ncy 

1 ee  reference ( 6 9 ) ,  part  3 .  

Increases the  audio- frequency beat  note t he fr�­
qu ncy ls  low. and if  a d er  ase I n  t he unknow n 
fr qu ncy d creases the  audi - frequency beat
not , the fr  qu ency is  h igh. If th  audio fre­
quency to  b measured Is b twe n 5 and 200
c�·cJes per . ,:Cond, the au d io-frequency arrang -
ment described in a 11revlous Bu reau publ ica­
t ion• by N. P. as can b used with a v ry
h igh d gree of  accuracy , If  th  audio frequency 
is >,t i l l  lower and goes b low th rang or the
audio-fr qu ncy ampl ltl  1· , i t  t s  neces ary to
provide a carr ier  for t h is  aud io - frequency note. 
Th is ls done by mak i n g  the rndlo r ce lver gen•
erate and adju . t ing th re  u l t ing beat not so
tha t it Is appro imately 1 000 c_rcl s p r second. 
A f luct uat ion In the ampl l tua of thi 1000-
cycle not , which has a frequenc�· q u a !  to the
Cret1uencl' dlfl'erence between t he two rad io 
fr r1uenet s . wi l l  then be h a rd ,  I f  It Is only
de i 1 •ed to rea d j ust  the unknown frl'quency o 
ag l' m nl wi t h  h sta nda rd signal .  It Is a s im­
ple matter to adjust  to  zero beat . Th same
m et hod c,an be u . d or a !r qu ncy of  1250 kc.
1�r cau t ion must b taken to  mak It possiu l  
to c mbl ne the s ignal  with al)proximately

qua! intensi ty. ome dlfflcu l y ht lh l  respect
may b expected I( rn a ur men l are made
wh I I  th  t ransm l uer is  op rat i ng u n i  ss th 
harmo n i c  ar n•ry complet ly su pfll' ssed. 

stat ion fr qu ncy moni tor which ut i l izes a 
p iezo osci l lator having a frequency of 1 000 or
1250 kc can be measured or adjusted to fr 
quency In  a s imi lar m a n ner. If  the rad io  t rans­
mitter I operat ing, t he m asurem nt  can be
mnde l n d l t· ctly In t rm · of  t he lra nsmltt r In
th  fo l lowing mann 1· . Mea ur the  frequency 
of the radio tra n m illi:-r In terms o f  Lhe 5000-kc 
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STANDARD RADIO FREQUENCIES 

s ignal and s imu ttaneou Jy read the fr  quency 
a rnd lcated by the fr queuoy deviat ion meter
on th monitor . Th two fniquencies should
ag-r e. If  they do not ,  adjust  ,h fr  qu«ncy 
monito 1· unti l  the deviat ion m t I' Indicate th 

rrect frequency d v lat  on. I t  may b d lraule
to measure t he trequenoy monitor d ir-,ct ly
agai nst the standard s igna l at  a thn w h  n the
radio transm1tt  r ls  not opera t l nl'j" .  If  the tre­
qu ncy mon i t or l o t  th  type which ls adju l­
ed lo xact ly 1 000 or 1250 kc , th m asurement
can b mad u,e am as In the cas of  t h  
rad io  tran milter. How ,·er, i f  t he moni tor Is
s t h i gh or low by 500 or 1000 cycles . I t wi l l  be 
ne c sary to  make us of  an aud lo- fret1uency
08ci l lator to del rml n  the  value of th" audio 
beat  fre',!uency. I n  the case of " monitor  which
ha, a frequency of  999. 500 or  l O 0. 500 ltc. tho;
Ii, t not to be mea sured would be 2500 eye! 
p r s cond. As tlve cycles  varln I n in th beat 
not  fs  nl�• 1 part  In  100, an�• aud io-fr  quency 

ci l lalor which wou ld be constant  to  5 or  IO  
cycle Il r second wou ld l i  ad qua t  . In  t h1, 
ens of a m nl tor  wh ich ha a freque ncy oi
9U9 . 000  or 1001 . 000  kc a 5000-cycle note would IJe
pr duced. S l rn l lar1 .,· 
'or 1 250 kc, aud lr. , 
fr \(Uency b a I 
n t of 2000 and 
4000 cycles per ec- 0 ond would have to ,,., 
b mtasur d. The 
g n ra! r latlon is
L hat  th  audio- fre­
') Uen ·y  n te  pro­
d UC d by hetero­
dyn l n �  the monitor 

�ooi�k�
cy 

s���di::::d 
signal Is  equal  to
t he product of the
n u m b  r of  cycles 
the monitor is  s"t 

H . f .

re c e iv i r,g 
s e t  

shou ld b adj usted. The tirst ls  that i t s  tre-
1 1uency m ust nave an integral relat ion h ip wnn
lh tandard fr  qu ncy and the frequency to De
m asured. t·he second is that  th  harmon ic whlcl1
Is heterodyn d with th standard fr  quency must
be f sufticlent t n ten l ty 10 produc a beat nou, 
whkh I eas l lr  n,cog n t,:ed . Tak i ng bot b !actors 11 -
l account  the b t r u l t  i a ualn d i f  the fre­
quency of t h e  auxi l iary generator Is th high st
common factor of  the tandard fr quency and
th rr  qu ncy to be mea ur d .  Th r Is  one
other consideration in the case of  a manual ly
control l  d auxil iary general r and that Is , the
low r It fr quency, t h e  le,ss tro u b le i s e :,qJeri­
e n  ed I n  holding It at z ro beat  against  the 
standard frequency, The following table Indi ­
cates the broadcast fre 1uenctes which can be 
111 asured in t rms of  th 5000-kc standard tr!l­
( tuen y transmission by -nean f a high-fr -
qu ncy radio  r c Iver and an auxil iary g ner­
alor. It wi l l  be under tood that t h e  table gives
all broadcast fr qu net s w hich ar  mul t ! p l  s 
() f  50, but  do s not I ndicate  more than one gen­
er< tor frequ ncy for lb se fr qu ncl s .·cept
for 1000  and 1500 kc. 

P i c k-up f rom t ransmi t e r  
o r  m on i t or

Jtigh or low and 
th ratio of  5000 to
the nominal valu 
o f  the monitor, 

Aux . Ge h 
50 kc 

t )--------1 23d harmonic
11. :.Ueasure m 11t he. rrnonic aux . ge n . 

---�--A,p �

ll l t h  A u x l l l o ry ll • n •  of aux . ge n .
era l or for Fre 1 11 e 1 1 •  
cy  J r u l l lp l  or  ,;o  

[ asurements or
a n y  of  th se frc-
CJ U •ncies r yu lre the use o f an au xil iary gene• 
r tor In addit ion to the  hlgh-frequ ncy receiver. 
The aux i l iary g nerntor may he a 111 zo osci l ­
lator or It may IJe a ma nual l "  con t rolled oscl l­
lutor. Ir  a p lezo osci l lator of  the d s ired fre­
quency is avai lab le, I t  I d l ra l le to u e one. 
J n  t h is  case a d is tor t ing  amplitl�r is necessary 
in order to bring out  th harmonics o thnt  the 
bea t  aga inst the 5000-kc standnrd s lgnA I an b� 
eas i ly heard. This  p l ezo osc l l ln lor should be 
provld d w i th  a vernier rre 1ue1 1cy adjustment 
so t h a t i t  can b ,·eadl l y  adjust d 10  ag,· m•nt  
with t h  5000-kc s tandard In  t h  manner  pre­
vious ! )• described. Art •r  t h i s  Is don the monitor 
or radio trn.nsml t ter can be measur d In t rms 
of harmon ics  of t he au xl l lary genera tor. H a 
mnnual ly contTol l d g n rator i. used, the L 

L' 
rat io  must be low so that t he fr qu ncy can b 

as l ly  adjusted to z ro b at w l  h the standnrd frec\uency, and r adl ly held on that fre c1uency. 
T ,er" are two main f>lcto1·s whl •11 det rrn ln 

th frequency to which the nuxi l la ry g n rator 

October, 1988 

Aud . fre q . 
Meas . 

Device 

F i g u re ;; 

Frc ,, ucncJ· o r  .\. n x l l lnry U encra tor 
50  kc  200  Ice 10  kc 50 kc 
1000 600 7 0 &50 
1500 0 900 650

l 00 1 1 00 700
1200 1'30 50  
H OO 1 500 9·0

1050 
1 150
] 250
l350 
1450  

A an exa nwl of  this  method of  mea ·u ru­
ment , assume the fr quency of t h e  radio trans­
mi t ter  to be 1 150 kc. Th rad io  r c I ver .  I n  the
generat ing condit ion ,  i s  t u n  d u nt i l  t he 600 ko
sta ndard fr  qu ncy s ignal Is  h ard. The auxi l ­
iary !l' nerntor, s t on approximatel y  50  kc ,  ts
thtn t u rn d on and th•  fr quenc�• v ::u-i  d u n  · J I
a s cond aud io fr0quency ts heard on the out-

( onl l nu d on Pag 32)  
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B R O A D C A S T 

STATION NEWS 

harl  s G. Myers, of ·w OD has a hobby that  
pays money. H e  is  known I I  a rou nd Harris­
burg for t he t ran8mllt l ng set he d signs ror 
payi ng custom rs. 

B .  E .  tah l ,  x -Navy Is  lat lon Eng neer at  
WR . H tl l l s I n  spa re t l m  as  Naval R serve 
Ensign, 

Bi l l Ra n rt ,  old t lm Marcon i ,  Is  h i  f Engl nee1· 
at W FB R. H I as fOl'nl r ly w i t h  W M .I-I ,  b u l  
h a s  been In  1 1 r  s nt  post for s ix yea r now 

J i m  'chult2 Is  having Her ru n al \ l:A. 
"Just  g tl l ng the boys together," at  Bal t lmor : 
Re exnects 100 p rcent. of a l l  Balt imore ta­
Uons on their I I  Ue g t together . 

S . E. 1' wman r vea ls  that b was t h 01· 1g­
lnal  "Scotch B nd" transm itter design r. Any 
of you old t ime ship men rememb r It In �Vir  -
le · Ag . H i ! 

C. P. Jl ol loway at WFBR was formerly on
he Grea t L!t.kes . Before t hat h was In  the 

Far Ea · t .  That hows how h has work d up,  
from t he low ly r glons. 

Arthur  Po rman ,  who spena his  t lm gr l ud •  
lng cry ta l s, Is  In  charge of  P nnsylva n l a  · tau, 
Pol ice transmit ter  at Harr isburg W B A K  and 
W BA. Prl l•ate Hoffman ably assists h i m  tn 
th i s. 

1yd J. Whit  l who Is a former a rmy radio
man, Is  now As sta n t  Eng l n  r at \VG::-1.  

Pau l  L Va n,  of ''i'H P  Is  a short wave "bug," 
aml ha lots of  company in  h i · hobby these 
das . 

T. R. hreyer Is  Assistant Engineer ror th  
N B  hkago stat i on ,  and f cours , a popu lar  
as al l  NB m n with  the t her op rators. 

Aug. S.idlon is the baby of th K D f' A fami ly  
W. Et ter  is Triin mi l l ing  Engi neer at  W I :s/ D: 

Th transmitte r by th w a y  is over at Gay 
Ml l l ,  Jl[ l l l er, l nd. 

Pat \Vyman ,  f rmer mar ln  011 ra tor In the 
hina ft Id. is  control  m a n  at WJ J D. 
Georg e v  rs Is put t i ng I n  l l m  at WCAE 

nnd ha a re1 u la L l on  or  b ing a fi ne r l lo w .  
orge W. L a n i,:  I a t  the E lgl n ,  I l l. , trans­

mitter of  \\TGN. Ke.,pl ng him company on th 
tr>tn m i ller job a r  Everet t  E. B ia kman,  
Jam s 'l'urner ,  and la.r nee �falh n)'. 

Mart i n  Jon s of W A ·p nds a lot or U m  
going t o  V irgi n i a  I n  h i $  r d roadster. \ onder 
w h y ·. 

D. W. Lewis, o ld  t ime nit d Fru i t  man ,  and
pr • nt  b r guzzler  I�  at W R  . 

Ed. lover nt the  t ransm it ter or '\VFBR Is 
an old Gulf  Dist .  sh i p  man .  Gav up th ide:i 

f b I ng a tug skl pp r wh n he left , ab lne 
l ine, b a t  may wri t e  a book som dR)'. 

J ack Frick r of  W A ls  goi ng In for photog­

J!g/? I n  a b ig  way. l ck  of ham tul'f ay

Herbert  Irving has  mor than  five years a.t KDKA. 
William Wol fe I s  h lef  Op. at  W H P, and spends a great deal  o f  h i s  t ime work tng up iwo susta in ing programs for olu mbla.. · p  chm�u ts equ l 1>m n t  I h is specia l ty. Carl J . M.y_er is h i  f Engine r of  GN,  and what a t ime h bas betw en the  tra.nsmlt­t r at El • In ,  the Drake Hotel wher contro l Is and his fllce in  the 1.'r lbun Bui ld ing ful'ther down town. 
Tod _Sloan l • on control a t  KDKA. It' just  one th ing aft  r anoth r as tar a 'l'od Is  con­cern d. 

'. F. ( Ra ngo) Rotb ry at WR Is an old 
Jl!avy t�an, and carr l  s th trad ition of lhe !\avy  Wtt h the lad ie • .  

Harold R� d ,  WOL man.  fou nd rad io work :R,��� attract i ve tha n running hi own electric 
H. A. \Vadsworth tat lon Elngin er at W!l1A L St,l 1:JP and de:;Jgned the en t lr  qu lpment of t he · tat 1on. ood work Waddy, old boy. Bob Brockway now w i th o lumbia at  h lcago says h Is  \\T i l ing a good story for o u r  !Jook. Bob was  form rly w i t h  W'K B F. ome on Bob s nd it in . we can ' t  wait. 
T ddle .8 lot  of ,v-M. L Is a rorm r J e nlcln Tel v i s ion boy, Broadcast ing look belt  r just nows says 1.' dd le .  
'l'ed O t nkam1> formerly at  Lynchbu rg,  Va . .  and later WT -R Norfolk. is a n nounc r and program d i r  ctor at WOL. Amalg mated lookssood says '.red. 
Eddi l lurg of WMAL ol L i me ship man ju·t bought a house and is s l l l ing dow n wl lh speed . 

a b
1�1� !,l-ti�br&�· T. • 1'. m a n , is oc upy l ng 

W nde l l 'u nther I s ttl d with WJ J D. He was  f rmerly wi th  WIND,  wh ich giv s h im the n ick- name "Windy."  
"·· A . Parks of W'.M A L  has a new tl .  h story v ry da�•- H sp nds his • pare t i me raising fish, s he gets t h"m fi rst handed. 
John �!ark or W L is one boy t hat  is s u r  of h i  job. He i t ile b o  s 's  o n .  a n d  that 's s curlty d toto.  
el.<'r  i a pea h from the  h i cago olumbla 

ou t let .  Dick H a l l  t t  ju  · t  got b ck from a Bost n 
h neymoon.  a n d  hi better ha l f  is I ter to th  
wl f of  Lee B.on.  Is that  a H on a nd Deari ? 
\Vhat say, Lee ,  put that I n  you r p i pe and smok 
i l .  

R 1·e I s  a l rav  logu J o h n  Gant t ,  n w a t  
W L was formerly wi th  �rz , KOVR. l{ D B B, 
WR E I , W, B. Western nlon,  Postal Tel raph, 

t el .  
hm· l  Bick rton 111 th v t ran of  r KA. 

As far a a n yone r m mb rs he ha b n w ith  
t h  s tat ion s i ne i t  firs t  open d a nd K DKA i 
1 b  p ion  er st l ion y u know. 

D nald K ing n w w i th  WJ J D  was form rly a 
K Y W  boy. 

harl s Fl  ch r form r n i ted Fru i t  sh i p  
man nflw w i t h  '°''�J L I s  s t t ing th<' vace r r 
the boys i n  being t h • stat ion ch:1 111 1 1  I n  morn!  
eth ics. t i  k t l t ,  harles, I t wi l l  only b a 
hundr  d years or o. 

E. L. Landon has on ly  been with r, DKA
about ele\· n y a.rs. That ' · a l l .  

l3ernr, rd T .  Marshal l spend� h i e  u tside L i mo 
ervlcing sets, w h  n l> is nnt 1 usv, a n d  can 

he t I I or  good o ld 3XAN. H Is (' ti ler  I) for 
Pen ns)• J \·a n la .'ljal iona l  uard now a n d  has a 
I t prize to sh w it In b tw en t l m  " he . t i l l  
gets a look h t  at  'IYC D. 

har! i  h a rer of WH P also do . l i t t le  
som t h ing i n  the way r s • rvlcl ng s • l s  on the  
ou tsld 

Rob •rt L.  !bold, J ohn JIT .  P a rc . Edd ie  
a rst ns. Nln rshal l  J w 1 1  and Fr man Hurd 

:tre t he boys a l  the Drake Hot  l t btt t k ep \V N 
d I ng I ts  s tuff. 

CQ , . om m ercfa l
Rad io 

❖----------------�.:. 

I 
CORRESPONDENCE 1

1 SECTION 
..... ��·) 
Gentlemen : 

On S ptember 20, 1 33, an organizat ion or 
Radio Broadcast Techn ic ians was form d In 
the  State of  a l l fornla. I t is named the socla­
t ion or  Rad io Broadcast T chnicians A. R. B.  
'l'. ) ,  Northern a l l forn l a  hapt r. The outhern 
Ca l i fornia hapter Is  within that territory 
sou th or .Baker fl Id, al i f. 

Tb o,·ganizat ion is at pr sent und r , Tem­
porary hart r from the , . F. 0. L.  with th 
int nt lon of  la ter a ffi l iat ion wi th  the I .  B. E.  W. 
or tb I. A. T. S. E.  

'l'he wish of  the majority of  the ARBT m m­
ber h ip I that  w withhold anil i a t lon with  the 
I BEW or IA T E u n t i l such t ime as t.he A. F'. 
0 L. In session on ctob r 2nd. , rend rs a 
deci Ion a to which or th e tw organization 
shou ld  have jurisdict ion ove r  Radio Broadca t 
T cl ln lc lan . 

A 1'at iona l Radio Network ha approached 
som of Its T chnlcal Employees with t he sug­
gest ion that I t  would be much more recept lv 
to an A soc iat lon within tbe ompa ny. A poll 
of the employees of  this  company who ar m m­
bers or  the A RBT, Ind ica tes that t h  y place 
l i t t le  valu on the bargai ning p w r of an Em•
ploy As ociatlon i n fu l u r  years wh n the 
NRA Is  no long r f It n c ary in I ts pre nt 
form. This Nat ional Network stat s tha_t I t s  
1.'echnlcal  Eml)loy s In  N w York and  lucago 
ar 1 00 perce n t  signed up a.nd c nunlt t  d to 
exc lu iv  memb r ·h ip  In  their Employ s As­
soci a t ion. 

We, th R.81.', are desh· us or  I arnlng th  
trpe  and extent of  organ lzati n In  other sec­
t i ons of th country wi th a view to hap lni;  
our course r future action on a pa ra l l  l w i t h  
other u n i t  or  Technical  Radlom n .  

V r y  t r u l y  you rs, 
A S TATT 1N F R I BR AD 

TE H)l'I T A N  

D ar Editor : 

( Nort h rn Cal i f  rnla 

. . . 

La t n ight ,  Thu rsday, 11tember 1 4 th ,  a m et-
Ing was h td at  the  m or th n ltl'd Ll-
'-'"S  d Hlcers Association , 15 W h i t  ha l l  treel, 

for the purpose or  adopt ing a " od " under th 
N RA, su i t.ab] to  a l l  !teen d oftlcers on boa r« 
ships I n  th A merican l\ferchanl Marine.  

As a I l een d Rndlo pera tor wi th  y ars' x ­
peri nee, b u t  u nemployed a t  present ,  I at t •n(l • 

d th is  me t ing wi t h  t h  an t i  • lpa t lon or learn­
i ng what  was being done t wa rd l tnpro,· L ng 
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condit ions In our field, and what a shock I re­
ce l v  d ! 

'l'he represe ntat ion was mostly engineers, 
deck ofttcer,i, mates and other ship offlc rs 
from various de1>artments, but NO RADIO 
OPERATO RS repr senled e. elusive of mysel f 
and another operator. 

J nsptrationaJ talks wer·e given by a numb r 
of H n e  sp ak rs, their Ideas and Id ,1.- ls  were ab­
o lute ly  I n  accordance w i t h  those or e_v ry 

working m a n  . . . b t t  r work ing co11dlt 1ons. 
h i  •h r wages recog n i t ion or  t he umon and 

horter hours • . . .  ju t the th i ngs wo ,  as Radio 
Op r tor hav b en Hghtl ng for for years and 
y t, here was a golden op11ortu nlty to incor­
porate In  the "cod " al l th<! th ing we've been 
wanting . . . I f  a l l  ot her oft\c rs can get to­
gether why not the Radio Opera.tars ? 

Nol only that ,  but no dou bt  oecause . of the 
lack of represen tation , the presld n of  th or­
ganizat ion remarked that th )', in the i r by-law� 

tc. f tb  u n ion ,  agreed to i nclude !l l l otttcers 
cxc pt \,\fir  l ss Operators, Doctor and oth r 
"p t • ! "  I magine, we Rad io  Op rator arc 
"pests" . . . and s ince wh n have we lost our 
status of  "Offic rs'"  nd if  we h v lost the 
respect or  the capt a i ns, mates and eng ineers. for 
what reason, and , h y ?  

Taking t h i s  ent i re situat ion h y  a n d  large, I 
ha,· com to the conclusion that the MAJ R­
I 'l'Y f e m 11 1o)'e0 01 1�ro.t ors ar afraid . .  t l1ey ' r 
being bul l -dozed by the operat i ng companl s 
and by lhe ship owners and they haven't the 
"guts" to om out  and s 1 1eak for t hemselv s 
J l k  the  others hav done and a re doing ! 

To p ro\'e th i  . I have spok n Lo a numb r of  
op rators, not  th s on th "beach" bu_t tbos • 
wi th  job . Th y seemed to gr unan1mou · Jy  
that  they hnd "good" jobs ,  w re b Ing tr  at d 
w I I  by the hip  company and that t h  re w re 
damn few job ashore equal to  the ir  . 

Xow I k now for a facl , and r be l l  ,. thG
r rds w i l l  ub tant late my stat ments , Lhat 
the RP.d lo perators as a whole , and by tha\ I 
m an at I a t 5 fl or th m ai:e of a mor 11 1-
tel l \ g  nt class than most of the oth r mploy s 
on tbe  sh i p  with the  po s i b l except ion r the
captain and hief nglneer. 

They wer n't born with tha t  knowl dg of t h e  
prof sslou, no,  they s p e n t  good mon1>y, som -
t lm d pr ived th ms l \•e  of food and clothing 
to get the money to pay t u i tion a t  some rndlo 
school wit h  the goal in v iew of a fine.  clean 
job as Rad io pera.tor ! ! 

nd yet t day th y w i l l  go ou t and accept a 
pay that not ev<1n o. du mb, u neducrt d, l l l l tera l., 
boiler mak r would accept ! $ 45 .  $50 and $60 a 
mon th for a ship' .  offi r . . .  1 2  t H h ur a 
day . . .  sev n da�' a week . . . sti nky food . 
lou�y bunk and y t U1at 's  supp sed to b a 
• ·�nod" j h ! 

H a n,· l:l.ngua eems a b i t  too s t rong, he-
1 1 .,ve m· , I t  I not b caus I am trying to be 
• •wise" bu t ra ther It is  1 ca\t e as an e x ­
o p  rator and o n e  w ith principle J s lncer ly b 
11 ve that the profess ion  n d to he a.roused 
s o w , . .  not a w k from now but JU ,· J J 'l 
N O W !  

The shippers p r  s n t  their  cod In Wash ing­
ton by October J st . .  they wi l l  try lo  s l ip ov r 
as low a seal as t hey ca n posslhl)' th ink of, 
a nd I f  w , the Radio 1>era t ors . of  th i s  c u ntry ,  
and mor pnrt icu l n rly of  thi� c i ty, th gr ate t 
harbor i n  the world, a l low th hip ow ner to  
put  I t  ov r on us w ' re lost. 

Tn closlni,:, T wish to th irnk th C Magaz ine  
for  ! ts  g a l l a n t  fight for b • t t  r cond it ions for 
our prof sslon, ho1 I ng that noth l n lf  will d ismay 
I ts cl l lors from xpres� ln1<  th Ir  fnrnk  nnrl 
u nbiased pi n ion o r  cond i t ion ex ist ing nncl
further hoping that  t here wi l l  be a r pr se1 1 -
t� t i ve d wn I n  ,va h l n.i:ton lo protest w h  n l he 
sh i p owner 11r sen t the i r  end 

If I ca n b of  any s rvlce, in  fost ring this 
mov m n t .  11 lease do not h s l tate In  cn l l 1 1 1g on 
m . and T remain ,  F. D.  
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A SOFT GRAFT 

(Con t inued from .Page 10) 
motherly- lookln ' old m iss! , wi t h  good ample beam,  br zes out  to me t us. • • 'Mr land ,  I t ' s  a bo u t  t i me l'OU was get t ln 'home ! she say , m ighty rel lev d ,  af ter  sh  'd smack d old 'l'imoU1y an' I'd b en l n l roduc d as a lty-weary sld�-klcker of ou I n  ornellus · ' that gh- 1  Margy an ' be t· w l r  I s ls j ls t  got  me,,·orr i  d cl ar  to  d ath .  'l'hre days ago me­body took th a t  a w fu l  groundwl re of  hern oft thepump aga i n , an ·  Pers u got h iss I f  tangled u_p In It, an'  It burnt most al l  his fur off ! He runned up Lh t l�graft  pole o u t  on t h  road a n' he 's b in up ther ever s ince Then this mo,·n l n ' on of he 1· ant nner wire's broke an ' f 11 down on old Ind pendence,-an'  no1v he t h inks h ' a nu1rry-go-rou nd or a Jumpln ' ­Jack , heav n knows wh ich . ' Nother part of the wire b it  poo1· J erry . Cooly who wa I ep in '  ou c In ch sun ,  be in' It was Su nda�• . an '  he sk dttd­d led under the cow-barn a n '  won't come o u t  no more. l ven off red lt l m  n lemon-cus t .  rd pie ; but  ht! won't budge. H sal"S he's ki l t . '  • ·  'Bou t l lm,;i ter d sumt h i n ' , by gum i ·  Tlm­olhl· m u t t  •ra u nde1· his breath,  look l n ' nt m,;. " •Just  then I he111·s a laugh an•  n J)alte 1·, an · about ll v  foot four inchl.! or m i l •. n n '  c u ,·ls comes sldppln'  up an · throws he1· pretty a 1·mij around old 'l'lmo1hy' n-,ck. " 'Oh, rm so glad you 're back, Pa-<ild you b r i ng my new audlon .  �· he  @' U rgl  •.� s mac 11 1 n h i m fir t on on., che k n · then on the oth r. be wns a mlxtu r of  wcetness an· ml  uhld all through ; she ·bowed I t  In her !J lnck "Y" an· h r thick hea1·y curl  ;-.1. l l t t le s11· Hy nn' a l i t t le d vii. No wond r old  Tim thy a' id n ' t  s m a s h  up h r wlre less-holl' could h e  w i t h  a gir l l ike thll t ?  

"When she gels t h rough huggln'  h im h 1 11 -troduo s m,; ; an · be fore I k now what ' s' com In '  ol'i', sh  P lHS her arms arou nd my neck an' goes t hJ'Ough the same performance as she had wilh 'l' lmuthy. t begins Ln th ink  mayl'Je T h n v  n ' t  land cl such a bad Job aft  r al l-an• I feels s u re I bav n ' t  wh n w have suppe1·-roas t  <l uck an • jeUies nn' lay r-cak . an'  n i l  th r st .  I t mad me feel sad to think of a l l  Lh '  raw fisb 11 1 1 ·  I J U rnt  cow-hid I 'd t·a t  I n  my t ime on sh ip­board, when thare was grub l lke th is in th.; world. 
. . . 

" rt r su pper ll!a rg1· drags rne off to t i  r, w od-sh d to �ee her wlr..- less outfit. h hnd th gem· for n. fi rst - ' la  s one-k i lowatt  s t ,  but H was a l l lashed tog ther In  n tangl of wtr  s I l k!' a Di le  of bould rs overgrown with ! I' )'. The �lwd was l i t t ered up with pieces of . t lephont>s ,  a n •  c locks, an '  phonographs, an '  tools sca t l  r d n i l  over-a regu lar dump, " O f  c u rse I 'm s 'pos d LO know not hln '  a l ;ou r w i re !  ss ; so llfar�y h a n d , m n sp ie l  t huc  rorhumbug an '  hot-n t r  wou l d  ma.k th  worst  stu ll' r ev r s l l pp,:,d io g 1•een steam r-passe ng ,.,, ,; und about as orig ina l n n ' l'I v 1· as the j kean t n-c nt varlet�· - h w a c tor l1n nds out  to  thecrowd n a 1·a ln�· l\l onday 11 ight.  " ' I 've  be n 1· adlng som sl  r l  about a wi re­less op rat o r  by t h e  nam<> of a muel  Jones, ' he t •l l s  m . p lck l n ' up a ram l l lar- look l n ' mag­a z i ne. 'H 's j u s t  the a \\· fu l l.-st booh ,  and h� do,•s th craziest t h ing . Y u ought  to rend ahou him. ' 
"I pol l t  ly dec l ine . 
" 'Pa says my poor Elusebtus boy Is a. d u nd r­heo.d , '  she remarks with a sli:-11 : 'h i l l  lrn ' 8 smnrt  a n whip compa1·ed to t lu s i l ly  Sn mu J J Iles that pu s h i s  s tor ies In the magn z l n  . ' " Du1· in ' t 1 1  n e ,:  F••w dnys Margy k eps m pr t o• hu Y. F i rst she ake me arou nd to he exhlbiterl to  all th' ne ighbors; t hen h drn •s m off In the l lzz le to a Sunaay-sahoo l pic ,n le : n °  • T have to go out  a n '  pick bla ck-b rrles w i th her-an·  whll l goL  all scra tched up on 

br lars an ·  b i t  uv by ants, I stood for I t  just  the sa me, b cause I tlgul'ed that she had to hav some one co tak ner m i nd off that donk y ..,ra Eu eblus, an ' I might as wel l  be the goat as anybody_ 
"For the first w k, I d i d n 't try to tamper with h r wlrel,;ss sec ; but one n ight when she i monk yin' around In the wood-sh d ,  I reads on the spark-gap a kind of a halt-cod d spoony 

message , which I figures must  b for that cons rounded clodhopper , Euseb!us ; an· right then I resolves i t 's l ime for act ion .  Of  course l 
wa n ' t J a lou or anything-an' you don' t need 
lo  smi le that way neith r,-1 bad Lo do what old 
Timothy had h red me for. 

" .l-'ret ty wel l  after midnight ,  that amt night ,  
when every body was asleep, I p u ts on my 
clothes ;  then l iI)S  downstab·s, an' ou t Into the 
l'ard. lt  was a quee1· night ,  even tor Kansas . 
A strons dry wind was sweepla' ln from th 
south ,  swlsh ln '  through the sycamo1· tr e�  
aro u nd the hou e ; an · t he low barns an '  t he 
fie lds  w rn splotched with Oyt u · s t reaks or pnlo  
moo n l lght , for the Icy was full or  r ll! n '  c loud , 
th t·ough which th moon was scooc tn '  l ike she 
was scared somet hln ' was after her. It was on" 
oC them nights l ike you read al.)ou t In a tory­

lJook ,  when there's goln · to be a murder. 
"I n th' woud- · bt!d, it was pltcby dark. 'l'h '

fir l th ing i ns ld the doo1·, I ShlJ)s on J:'er us ,  
Lb" in1111Jr ct1.t, whu lets  o u t  a ):owl that makes
me jump bulf  out or  my shirt. :somehow l huv� 
n hunch that om th i n ' I w rong. Fumbl ln  
around In th '  da rk, T can' t Set: nothlu ' ; but  1 
fo"I u • I t'  lh"r" Is some da rnt!d l h ing s l ink I n ' 
IL l'OU lld I n  l h ' wood-shed lhal (]o.,sn l 1Jelo 1 1g 
there. Evtry t ime th1; w i nd mon11  outs ld •, I t
ma lces  1 1 11:'  sh l\•er, ao '  I get  o 11 1· 1•ous 1111 · 
jumpy that I l)eg-l n co wonder I f  u l l  th' fine
grub I ' 1•e b n slu flin' myself  on has glv!l me n 

s teq1- wal k in' n lgh t m a r!=, my system not b • lu ' 
USCCI to anythi ng rlch�r l l1 1U\ moldy St!ll•breud 
an· soggy spud ; . o I p i nch,; myself hard to 
make sur  I ' m  wak , which I . m. 

"Havln ' brought  S-Ome mat •he,s with me,  I 
was abou t to strike one ; but ju t then I hea rs 
a c 1 1ckl· 1 asp lng nols,, , an t r 1gnc a t t�r  t lrnt a 
groan-a gaspln " , horrib le groan l lkti som body 
b!.U. JJ lkU a n  111 ecun ' to de,nn-right al my feet !
Froze st iff as a' lc lcle an '  my bai t· s tandln' on 
s·nd. 1 ho,us my br.-,1 t 11 an · hugs lll�'S , wts_b t n '
to  neaven I cou ld 1· •mi,mber where th  blast d 
door was-which l couJdn ' t. 

"Plnal ly I ma1 1ag lo gel up against the wal l ,
w here 1 : tand ttinse as a. stee l pr lng, a nd l is ten . 
Ev •1·yth l ng Jij t i l l  as dea t h  now,  xc.,pt for th 
w h ll1 111g of  t h  wind uuts lde ,  and a low .  gurg!Jn' 
sou nd ! Ike the gush ln '  of b lood. Just a l a m
nlllkilt ' up m y  mind to tart er  ep i n ' a long the 
wal l  and try to find th' door, a l l  or a suddt:n 
there b gins righ t  In  t he same place beside 1'111: 
a t nib lc , l J lood- urdl ln ' s • 1 ·eam, · Ya r-r-r-00-00-
00-0-u-o ! '-ha l f  how l  an ' half  � h r lek-thal si,nds 
me fly i n '  . t rn lS- h t  . cro s th" wood-�b d ,  leavln ' 
l,d1 lnu my sus 1 1 end rs an · hn!C  or my 11ants. 
which got cau g h t  011 a na i l  I n  t h '  w a l l , M11.kln ' 
" w h lzz 1 1 1 · vun to wh,>r- I ho 1 1 ed th '  door was, 
I t r ips up on a t,Ja,-t d s- ro� ry Loox fu l l  of scrap­
iro n an· J unk , a nd sp,·a wls  fiat  on ,_ny face. 
d i g g ing my 1)0 e Jrn lf  way throu b lh floor. I 
bou nc s to my feet  an· ma kes another tlasl1£ but  I comi,s so fast  U1at I rams my head again 
t h' w a l l  w i th a k-r- r - ru m pt : that sends n m i l: 
11 n s tars sh ot in '  I n  Cr nt f my eyes . l? lnd ln 
nwself  at the  d or, 1 yanked It op • 11 so b,ird 
l - l  a rs t h '  do1 1 r -knob oft ,  nn '  suck i n ' In my 
l,n,nth l l lt a g a s  c 1 1g ln , I catapu l ts o\Jt In to 
t h' .1·a1·d . 

"n.,u 1 n · ha lr-wa�· lo th ' J1ous In two jumps. I 
pu t� ch ' breaks on' 11.ga l n  an ' 'Om,;s to a sklddln ' 
s t r,1� as old Tim thy L'Omes dnshin'  DUL  onto th ' 
back porch In h is  nlgbt -g wn, rryln '. a la ntet1 1  
·u,' u doul)I -barreled shot-g u n . Th instant h 
;Pe� m . out  In th '  dar lt ,  he I ,. _ls h is  blu nder­
buss an · b laz s awal' I n  my dtr  cl lon w i th n 

( Cont inued on Page 24) 
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! International Brotherhood of Ele��.l 
►=•��,....I'.-•� ... �-, • 

d tl r  & 1 1  com m u n lc n t lon tor  T 11 l ernnt lo1111 l D roUle.rbooa f £le  t r le11 l \f ork r , Radio 
Dh' I Jon ,  t o :  .\f r. 'l'b o mu s ll . .\ lr L, 0 11 ,  . J J e_c l u l  _ H e 1 1 1· ese 11 tu t h• c, I n t  •rnnt 10 1111l  Brot herhood of  
Elct· t rll'n l  "' urkers , 1200 F l llll�H l h � l . ,  - . 1\ . , " n  h lng lOU , ]).  

J t E P O JJ. o _ - :O Jt �\. U  A S T  o . u · 

A he r ing of th� Radle, Broadcast ing lnduslry 
11tartcd W�dncsctay, S,;ptcm l.J,;1• �7 ,  waJ Ht lu  
A. : U .  shnrp  111  t b� oall 1·uom o(  th-, Hold 
Raleigh 1n1 ·hington, D. • .  ,'tr. . A. Ro ""­
!Jiau wa tht! l.J J)UlY Adm l n 1  u•mor. The - a­
t lunal Associat ion of .i::11·oadcast,;1•s , I nc., IJ l'�"' " n t­
ed t.h�h· case with th" 11 ng., sugg st Ion • su dtll­
t re • i ng to a l l  of us. Flo sy lan1,'Uag., wu fr.:c­
Jy us�d but a l l  th d1<cora t 1ons arountl thut 
m inim u m  ut  $ii> and $20 !a1 lccl to  throw dust 
tu a nyuu� •� ey�8. 

\"arlous ot htr veopl Inc lu d i ng adnrt l  Ing 
agencle concert uurcaus, Actors Equny, etc. , 
vr • ented. th • 1 r obj .:Li..,ns u n d  corr.,cl 1011s. 

The loternat ional  Brotherhood of  El  ctr lcnl  
\Vork r n xc  1 1 r�s.,med th lr  l)rlef cont�n ng 
obj ct lons, wah our Idea of what  r"!_ll i l  ' !1S  
Wl'ong with ratllo b rn a clcns t lng  a an rnau u; • 
Figun•s and 1acl • 11· n; clearly s t tor1h. 01 " 
or the  points brought out  which save th Ad­
mini  lrato1· tuod 1ur  thought wa ' a tat>le o!  
tlgur s showing clea r ly tbn t In  l i l t'  cnse of  n. 
medium IJOIV"l' () rat.Ito stat ion 1 1 1ploy111g ten 
opHatur  • "un th" ai r"  l� hou r 11i, 1• U<IY, ,  • . u,  
uv rnto1• i; I n,n a $1U  p.,r wet:k lnc•r nse rn snl­
'H'Y wuu lo o n ly ret tecl �Oc  tJ.·trn u1ion th costs 
of tncl1 u])�:·it t lng hour. Ulho;r i,xaml)lt>9 w re 
giv n l'ciu r ,ipecrnl rud!o ·  re 1)re tnta L J ve with 
othi; r • xp •r l  nc u uft1ct1·s ot  tb,e lnu,rnatlo , !u� 
uru , , s u ,  in eon f  r nc" with � - A. B. rep, e 
St'l llllt l\' c•� unt i l  mldnlght  ' tdn-,_$day an() r"

o· 
tus  d w budge from t h e  ,rn  minimum n a 4 
) Jou r wl'ek l ur ord inary comm rcl <l l  broadcast­
Ing stu t l ons w ith fla  mi nimum r,o,r u,., .  1_1,u1e 
tlca uowo1· su11 l0 1 1 m the v111n 'e,t1. ! Ile J . J:S.J!;.  II • 
from tlrn, poi n t  \ I n  al l n got lath.m�i  wa th.; 
o n l y  orga nizat ion repr senung t h �  ratl lo oper­
ator. 

At a la te hour Thur day the clt>nd lock 
,
con-

t i n u '= d , tht!' ::0.:. . B. ct a \u1 1 1 1 " s u c h  l ll: i. U h:, \\ • U • "' 

wreck th� Industry. 
'"" want to  u1 k., this opportu ni ty l . thunk  

thos t•ntrgeuc local uuslu.,ss 111n nage1 s 
. .  
" no 

h 11,1:d OUL in  Lhl' rush by e nl l  t i ng . 1 1_1c 1ad1� 
0 ;,ratui·s I n  1ht• 1 t· t 1·1·i tor 1�s I n  u ns\\ ., 1 to ou1 

f>. ,.,al uur auLhorlza t lon IIM uul t t  u p  ,.., ,nnr 1c­
' oty Wl'I I  , e r pr •s • nt"d vmtwhat 1 s • t h a n  
1w of t h �  JargH stat ions a n d  l v.,ntu r., to , \�Y

i mo!'� watt g than that oC . , A . .B. Ou , 
01 p! ) I I  •am , Is i n('reaslng da.1 IY . 

11 1 � llon L let  ti ship s ink now a f t  r rea z n,; 
w h' t orga nizallon can do ror you .  Wl thuu t  t i " 
l B E W. t.h $ 1 2-� H and �O Cl.II would c«r­
t;,_ lnh· have gon through.  

J l  Is  now s 1 1uar ly uv to  the Opt'rat r to ·ct  
1 bind the organization which has .· t uod UY 
1;1rn in the pn t .  • t �-ou1· 11pl lc ,u lons 1n '"' 
i'ast as you can . ur tight  has only JUSL s�Rn-

d A. soi id rga n lzallon Is  rauldly 1,e !ng roi m.;d 
Rn·d c nt  ri. es tab l l ·h  d through ut th countr;·. 

The chains an· strenuously object ing tu a
1 

�O  
h u ,· we k an <.l Thul'sday venlng th h�nr_ n� 
I.Jr k" up In d lsord r, a l l  agr  I n g  to dls.sg1 • 
The admi nis t rator l hr11at.,n.;tl to w r i t . a

1 
cotl11 

for the Industry ><nd make them l lk l l . n ;j ij probn.bl l ty th is  would rn,m n  411 r e l'ell a 
h u r  w k. 

u r  last word b ror i,art lng T : 20  P. :\I . Fri­
day, . '"JJl m il  r 2 9 th .  

O alober, 1 9  B 

t ll ! iU J J  lasc lil CU t lO l !  

l .  1� 11 r he nni, 1 . 
o H lg h po, l' re lona l . 
ii: Clear cha un�l  pan -t ime. 
�- Low vow1:r r glonal .  
a .  Low 1,ow.;r re1;:lona 1 p r t - t ime. 
ti. Local u n l imlt  a .
7. Loc u l  part- t ime. 

n o u r  a n , I 1,· u ge .·cn l e  

1 . EmplO;'lnt:nl  o n  no sta t i on $hall  l i e  more 
than 40 h urs p�r w�ek or hours JJer day. 

2. C le, r cha nn�l-hl h pow1;r regional-clear
cha rm I pn n- L im.;-Iuw power regional­
low 1 >ower regional J)art-tlm $40  for 40  
hour with understand i ng that  ownl!rs sub­
jec:t to th code a ml opt:rat ing t a tlons 
clnss l fit:d as p11 .rt -t l 111t:: I' ,gional  low pow r 
·bal l  ha ve the pr l\• l lege of a 1wearing before 
th Adm i n istrator or Cod • au t.horlty to 
show cau " � hy they cnnnot  pay th min­
imum $ 4 0  1·ate but  In  n lnsta nct: shall th<l 
re, i Ions downwa rtls of th l cale b less  
tha n  f30  mi nimum for 40  hou r  . 

3 . Local u n l i m i ted and loca l pan- L im lo t ions 
, 30  for 40  hou r · •XC.,J Jt wh re two 01· lest! 
u,ch nlc la ns w r" "mployed us o!  . c p t .  l u l h  
th n 2 5  f o r  40  hours. 

Th 11 ariug w i l l  l)� r tuned ctobe1· 4th 01· 
nth. :'.lay lle th is  wi l l  go t h r  ugh, ma�•be not ,  but 
leL  us h a "" the radio op�rato1· organized lUO';l, 
mnl nn l ly  befru·e J an u a 1·y 1, l t l3� . K"�P s ndlng 
In  you r  appl icat ion and spread th 1 1 ews. As 
11 1i1 s t  w 1 1 r 1 1 h1g , l'II Y  o a t of  0 1 11 110.ny u ni o n s  
o r  )•ou · 1 1  harm the c use . 

Withou t the backing or the !nt<' rnnt lonnl 
Brotherh od of Elecu· lcnl Work r nnd t l'J e  In •  
rluen�e of  the A. F. ol  L. the  radio p�rntoi­
c nninly wou ld hl\VI, lo  t OUl  R.t  t be 'odtl h•a r­
ln . We nrnst a lso lhllnk  ,v FL and the hl ·  
cng Fed •ra t ion of  La bo1· for backing us to th 
limi t. 

1 1  you wa nt to be i n  t h e  swim IG X UP
"'�,�

V 

!lnYl te thi, rt1ad rs of rhi  • png , espec ial ly 
th0se l iv i ng I n  C h icago Clt\'e lnnd ,  ' t. Louis ,
·an F1·a nelsco , Dnl las, Birmingham, _Bost on or 

Phl iad<:: lpll i a , l forwttrd d111 a  on the ir  �tat lons 
w i t h  a v l�w toward stabl lshlng regular ·c,hed­
ul � bel w .- n N 'w York a n (]  those points. Ad­
ell'� Roger Chech�, 1U05 Boul�v11rd

1. 
J �r ·ey

Cltv . • . J . H I · cal l  I t ters ar ""2B1VZ. Power 
aoo · 'watts  . W. 35l/O K.C. · 1 o K.L:. or 14360 
K. '. �ost l,• c,n 35!10 . Un Lht! a ir e1· ry Friday 
nig h t  from i P ::U. to midnight op 'n f r oth r 
chedu les. He pulls 'em i n  with a om t Pro. 

_ ·o  rnaner w ha� yom· locnl lon I try to con­
tact W� B W Z, 

O u t  t u  t h e  , u l,l t•n ". s t  
Thomas l ven G nera l Supe1· lntendent of  

t h e  Rad f omar l n Ol'J )Ol'H t lon ot  Am rlt.:n, \I'll 
r1, 1c nt ly trnn�ferred tu t he 'i .,st oast to assume 
c h R l'1' o r  Radlomnrln ac l l \'h l es t h  r . Whi le on 
the West oa st  he  w i l l  r-,pr 8ent  th Association 
antl wi l l  �nde VOi' I l i ne UI) Lhe locnl V. V .  o.
,.\ , m mb rsh!p In th& ormat lon of  a San Fran­
cisco Chapt er. 
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flre-lJ lchin' oang ! Jlk a bus1 1n ·  c nnon A 
P•ec-, ?' r,u :nm• waa l ings me on th c:n°eek, 
out  th chai  ge r buck-snot goe uy '!'his was
l OO m ucn l or me. l.\!Y  knt<es cuv., c,ear rn au• 
I sag · aown 0 1 1  th ' grass 

" -� �ot hnn ! , hot a urn ·h is  onery h ldE,--1 got
him . ) dis 01d 1'1mothy ; an ' h comi,s galloi,rn'
" '. me wan his  mgat-1,own flappin • In  ln w ind 
I lk" u. mains- 1 1  gc.ne adrift an · n ls  second shot­
g u 1 1 lJarrel ri,a<Jy for busines ·-but  Wll"n h 
r �g_n,zes �._, he stop , aston,;11 d - l lkt< . 

l•O�ham1gbty tUl lKt'tS !' h eJacuJat . · r
th��i;-�t  Y wuz ,thet goldurn.,d k u nk agi n  ! '  

k -sk-sk unk ! I m u m bles, stag 'er, n ·  weak­
ly onw my re.,t .  'Couldn' t ya tEH I m, from a 
1,,-sku nk '!' 

.. ".'.\IO-thur' som low-down thlev l n '  ama­
�hoor llln g t t ln '  away with Margy s auJon an ' 
)-h!ngs-1 tnought _  sur l 'd got n 1m, by gum ! '
rlmoLhy pants, k ind'a dlsapJ)Oint d-l ik 

" ·Well-, e l l ,  wh-what '  that curs d ih lng in
Lh' wood-sh d ·r I i;-asps 

" 'That's :\!argy bug' lar-scarer, ' an w rs 
TI/D(!t_hy, • he • got a ' lec1 r lc  bizness rigg d up 
so s '.1 anyoody op ns t h' d or at night ,  n ·tarts
ff a old phonygratt  hid down u naer t h ' noor

1y 1 th a home- mad record on I t  whut ounds
1 1,ke som Lody was b In'  burm t '  d alh  by 

a l l forn ler T_ndl_ans. w� mad it by g l t l l n '  J r­
ry Mooly ,  th h 1 r  d hand, 1er try 1 '  s i ng  'Rocked 
la! l h' _ ' rad I_ of u,· D •ep • when b was ful l  a' 
J im Hoga n � moonshl ne. 1 

. . . 

" l  g ot back to bed w i t hout l\la rgy • fl n d ! n �  out
who'd been shot at .  � .. xt dal· she has m h IJJ
her rig u 1  a nol he1· con traption In  th' wood-shed 
o Ulll t I f  anybody lrl�s  again to sneak In 

t h  r , 1,hre fla 1- 1 rons an' a 101>maul wi l l  come
crash h1 down 011 hi n eck. o fa r as I w 
coui,:erned.  th r was no need f rlgg!n '  a ny­
t h 1 11g. I wns l h l'OUgh With n lght- hawkln' arounEI. 
that  p!a e .  

"On., al'! rnoon, though. I manag s to  l ip
i n to the shed with a handful o! carp l- tacks 
which I dumps In to th  c i ls f Marg·y's fl la� 
m nt-cu n:em storage ba t t ery. I s es n · xc day
t h a t  th Y r  1>ull ln '  lh' battery on th'  b l ink ,  all
right ; so a w h l l  a ft rwa rd I hunts up old 
'l'!mothy to L II hlm the good n ws. I finds h im

tand!n '  ou t i n  th ' ya.rd a t  ngsid h is  Ford, in
hls town c loth s ,  !ook l n ' peevecl as b laze · 
. " 'Ma rfl'.' ' ,storag �battery 's gone up t h  spou t ,

someh�-. r nothi,r, he t i ls m . · 1  had to  give
hH th bat t  ry out o' t h '  ot tnn bi le  ""'  take
Lh' bLLng d-up on . ZachH 1·y Bl lgik . ·ez as how
t h ' pric� o'  bu t ter hez rlz two c nts down ter
Rap vil le, a n · T got ten vouncls I hev t r take
down, right  away. I wl h ye'd t ry an· see It y 
k i n  doctor \II) this d u rn d ' bat' l 1·v a l l t t l  ' 

"I flxe th'  ba ttery-a n' if I d idn ' t  ay �ot hin'
I thought plenty. 

" l  lea e th '  w od-sh d a lone for a whn 
u fter that ; bu t a f w ev nl ngs tat  r I ov r�
h :,.rs Margy endln'  a noth r of t ho e confou nd-
d half-cod d not t o  somebody ; an '  fe J in '

sure I t  must be ror that  homely worm or a Euse­
b l us, I g ts  pr Uy wra t h ful .  

. "As l �a id b for . I wasn't  J n lous ; I 'd b en 
h ar  d to stop th i s  fool ishnes a n ·  I wa · deter­
m i n  d I wa s goln '  to do lt , If l had to burn 
down th'  whole darn d ra nch. 

"The n xt  morning, r ma nage to get away
rrom M a rgy whl le  she I busy washtn ·  th' 
br nkfast di  hes ; an· h lk ln '  ou t Into th wood­
:h d. I h unt  up a spool t fi n  magnet -wlre­
abou t n u m ber th ir ty. Taking this ,  1 gol.'s out an · 
twist t h<e end on to L h  ground  wlr  of the
wtr ·l�ss s l ,  a n '  runs I t  up Lh '  wa i l  of  th '  �hed ,
J)Us h l n '  I t u nder a bat t  n wher I t  cou ldn't be 
-� •en ;  t hen J c l imbs UI) onto th '  ro r ,  figu r ing 10
bring 1 h e  w i re up onto ·the II rlnl I ad- In .  

"A ft er  ·pend In '  qui te  n. lot  of  L i me work In ·  the
wire into mal l crncks n n ·  crann l  s, a t  last t 

ha,· . .  t h  upper nd 1· ady to t w l  t omo th lead-
111. 1 o Clo th i s  l ba ve 10 hang way u t  over th 

nd of 1 11 '  rou! an' r ach aown ;-a n' Jus t  whue
1 am hansan  In  1 h 1s n ck-or ak.1 1 1 ' J)(:lslu n 
t ry,n to makt< 1ne connecuon, 1 hear th con: 
tou no u rouiry .. gap a wn 1 11 Ln' h LCh t.H::H lnn,u • 
to h u m. BtHOr<, l can I t go o! that b 1ast d 
tani,; ay J aa-111  th '  ·1.mrk era h"s ou t wllh a 
lernnc _whr-c,o-oo- -o !-a na 1h next L11 1 ng I 
know, 1 m ly,1 1 1 •  flat on my back dow n  on th 
gr�und, t.ry1n lo get  my lJreath.  

A I w mlnut  s lat •r �! argy come · ul  and
e s ru lyl n '  In  the grass 

" ·Ta.k in  a sun-oath, aren' t  you '/' she ch l t-ps 
trippln up a long Ide. ' 

. . · Ye , Jt 's r ight pl asam Jyln'  her • I an­
swea·s, tryan'  to look drowsy a u ·  contenied • but  
:;:i�111 • LO my11elf  that I 'd  n ver try that �tu n t  

. . . . 
"l'hat was t he ta 1 t l m  I ever fooled around

that WO(?d-sh d. '1.'h r didn't seem to b any
ne"d �f  n .  a nyway ; because Margy an' l w r 

nin to b b ner pals  every nay. ·w., were
goi n •  skylarkin '  in  th  l lzz ie  pr llY fr quently 
no�• ; we sit 10g Lht,r  I n  th hammock on the
fr nt  porch very v nlng ; and w v n beg i n
to hold hands under th '  post-card a l bum wh n 
old 'l'imuthY bu tt  i nto th' par lor after supp r 
to re d lh • orn Plant rs' J ou rnal • 

":\Ja rgy keep gen ln' more swe L an '  cuddly
ery uay. and somet imes I would find h r 

gaz ln '  at me w i th  a kind o! sta rlight danci ng 
an  h r b !ac:k ey s that-wel l ,  aft.,r S ill in ' down 
one day an' th lnk l n '  it  a l l  ov r ror a I ng um , 
I _  fi nal ly com s to t h  eonclu I n that the  only 
th ini; I ft for me to do Is 10  marry ht:r I had n ' t
fol l  tor her o r  anythi ng-you want io u nd r-

w,:,d .that-but she wa too sweet an· pretty
a _gi rl f r that cod fl sh of  a. Euseblus to get a way 
with,  and I t .  w as up !O m to save h r .  even If 
I hnd Lo d ag  up th pric or  a wed dln ' - ring 

ourse o ld Timothy hadn't hh· d me to go qu ite
so ar a� that, bu t th'  raneh cook ln'  emed to
agr e wnh m , a.nd ll  was up to rn· lo save 
ti r, I be l l eve Jn always doin '  a nu1.,  more t h a u
j ust w h a t  I 'm paid  t o  do ; I never was a work­
p inch r or a lock- watch r. 

"So on even ing out on th lawn, it comes lo
a hot\•-down. I hands Margy th '  o ld  spiel 

rates th on!y-g irl - ln - t h '- world mush with a J i
L h '  tr immin 's, an •  waits for th '  answer. 

" 'A sk pa ! '  sh  ·ays , looking up shy l y  from
under her da rk lashes ; an ' lhen she runs away . 

"I br ies up to old Timothy whi le my cour­
ag I up, an' a ks h i m. 

"H I k. k i nd  a u rprlsed, a n '  strOk s h is
g at a while ,  

" '":'! "•  I r ckon I t 's a l l  r li;-ht . '  he says , at
la t. l d I _ t  h r marry a hmaman.  ' fore 1 ' 1 1• her s1 he d up ter thH du rned Euseb tus ! '  
. . . . . . . 

' 'The wedd l n '  Is s L for '.\fa rgy·s ighteenth
birthday, w hich ls  d u  I n  two we ks ;-an'  then 
t h  r beg ins  th '  great t stewin' an '  prepara­
t i  ns you v r saw. Th' wbol darned farm was 
turned ul)side down with dr ss-mak l !i '  • cake­
bak in '  ; red a n ·  green !)aper b II ; and ' In  vi  ta­
t Ions to a l l  th '  !a rm rs f n  th '  s tate of K nsas. 
I wa • a happy I m beci le unt i l  tw days befor 
}��1

blg day when t rouble land on me with b th

"As  I was l tt tn ·  ou t In  th shade on the front
porch d:r amln'  about th gi r l a n '  the home­
cook t n · J wa got n ·  10  have al l  th ' rest of  my
l l f  , Margy comes cry ln '  an'  a l l  upset  a n d  te l ls 
me !hHt I t 's a l l  off. At ll r  t she wouldn 't say 
whnt was th'  matt r ;  bu t a fter  a lot of boney­
tussfn '  a rou nd.  she tA.kes m out to th  wood­
shed an' shows me a l lunch f old bills for 
w i re less lns trum n t s. 

" ' I 'd forgot ! '  sh , sobs, l ik  she wn.s clean
henrt-brok . '11 wa about thr months ag0-
J s nt for a lot of appa ratus co l l ect on delivery 
-a nu pa W ll !!  so mad that  t ime becau e h 'd 

(Contlnu d on Page 28)  

"CQ" ommere lo.J 
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No. 27th 'L .  
'ew Ori ans, Ralph t be l , 5 1 2 t .  P ters t .
'an Francisco, Wayne P. Paschal .  ' t .  Jam s 

Hote l . 

'i.V ha ve b en k ick ing for y •ars a nd yea.rs 
a bout wag s .  a nd hou rs. , , r.e1 ci,nd i :  t)n�  uo 
$h iJl�. :•H1\\ t ht:  govern u 1 .-t nc. ,  t hru l.1 1P. :,.; :lt ion .d 
R covery Ad mtnlst ra t i  n, Is g J v t n �  us a chanc 
t do ·ometh ing abou t I t .  The La bor Goard or 
th :-S RA Is  ag r to aid us in ou r r ight for 
h rter h urs and Jn r ased wage ·. Ho"·e\'er. 

t hey ar natu rnlly ln t .,rest d In w h!l l  p ,rc n­
tage or  the l ie  nsed op.;r l r we r pre,;ent . \\7.a 
would l i k  l t I I  th m w,; repr sent A l ,L the 
l l cens d op rat rs or c r ta ln ly as many or  
L h  m as  poss lb l  . 

It is ,. rv discou rn glng aft r a dd gu t :- a 
memb r has • iv n long ta lk abou t tn ARTA 
and th n ed of organ i zi ng to some nonm m b.,r,  
to b given Lh a n wer , " Yes, l 'm very much 
in fa v r of lt, but  tb lnk I ' l l  wait t i l l  n xt  tr tf} 
to Jo in."  :N .· t  tr ip  may b 10 tau, .  'Why make 
your r l low-operat rs IJ a r  th who! 11urden ·1 
Many of us, a lt ho mploy d, claim we are haru 
up for money,  or can·1 afford I t right now. 

hat  r o i l  hne a nd short lghtedn s most ot 
th is l s ! Xow i the t l m  to acriflce a I I L t t  I 
What Is th smal l  sum for i n l l ia l i  n and dues 
compar"d with the large in r as  I n  wages you 
wi l l  r ce lve e en I f  only pan or our demands 
are gra n t  d by the ).' RA ? 

The N RA b a s  r que ted t h  R"rA to P ak 
for th mari n radio op rators. Th more mem­
bers we h v the mor weight ou.r demand 
will carry. W have every argument we could 
ask for. The ·p l r l t  of th  NRA Is to raise wages 
o as to  i ncreas purchas ing  pow r.  

. . . 
Fact  'on • •rn lng t h e  .P rot est, a n (I S u b rn l  s lo 11 s

a s  l ' re�cu t ell t o  t he :S R  b y  As ·oc t 11 1 10 1 1  
ln  making this prot · t  against  th  paragraph

enl l t l  d "Radio  Operators, rv lce :\Iecha nics. 
F ield lerks" of  tentat ive code No. 3\12- B ub­
mltl  d by the  Aeronaut ica l  hamb r of om­
n,  re of A m  rlca for  t h  A i r  Transport I ndus­
try. we do so I n  a spirit of coop ration with 
L th  th NRA and the A ronaut lcal Jndu. try. 

The Am rlca n Rad io  I rator a re, as  ar 
a l l  oth r Rad i o  Op ra tors In  the w rid. 11 ensed 
by th r d ral goverPm nt. The Fed .. ral Radio 

omm lsslon Is I n  cha rge of l icensing Radio 
11 rators in th n i t  d tates, and only per­

sons h lding va l id II en s can lawful ly  op rate  
c rta ln  radio qulpment , The F dera l Radio

ommlsslon i p rform i ng a great work for not 
on ly  ur nat ion but Is end avorlng to set an

Octob r, 1 8 

xample for 0th r nat ions  r th world.  I f  the  
Federa l Radio Commiss ion Is to keep the pro­
fe · ion apac w i th research and t chniqu It  wi l l  
be nece ·sary for cenaln  selfish ln t  rests to co­
op rate  with them In very way poss lbl , I n ­
st ad of work ing against the  ommlss!on as In  
t h  past on different occasions. 

Th paragraph r f rred to  In tentnt l  e code
No. 392- B s ts the min imum wag for Radio 
Op ra tors at 0.00 p r mon th .  It appears, on
th fa or th is  submiss ion t hat  th 

!
) rsons

who enl red such a rid iculous ly  low m nlmu m 
wage for Rad io  Operat rs ar n t only fai l lng
lo coop rat w i t h  the NRA In  ! Ls  g i ga _nt !c  d r l 
to hr ing back prosp r!ty, but ar show ing ab­
olutl!IY no cons iderat ion ror th t ch nlcal Lruln­

ing necessa r>• I n  the profession and t h e  r sf.on-

li
l l

t1.r-{f Ji'bfa1to p rator as a SAF . TY

"\V t he A M EJRJ AN R.A DJ TELEGRAPR­
f T A [ A T J ON,  IN ORP RATED, h r -
w i t h  Il le prot�st again. l n ta t l v  cod No.  392-
B, l!Ubmttt d by the A ronaut lca l hamb r of 
Comm rce of America ror th Air '1.'ransp rt 
Industry. Th i  protest applies to th;, paragraph

n 1 l t lecl " Radio Operators. rvic Mechanics, 
Fl ld I rk " of A rt icle H I . . 

In prot t i ng thi  paragraph we w ish Lo su b­
mit L lhe admini  trat lon for approvn l, the fol ­
iowlng paragraphs which are to be appl i d to
th code or t he A i r  Tran port Industry, 

u b rn ls · tons 
l .  Th maximum numb r of  hou rs of  serv ice 

of any Radio Op rator engaged or rnployed at 
any  mobi le stat ion  f th  a ircra ft type hal l  be 

igh t in a,:h ca t •ndar  day, n nd uch hou rs of 
• rvl  are to be consec u t i v  . 

2. The maximum n u m b  r of hour r rvlc 
of a .Rad io Op rator engaged or mp!oyed at a 
flxed stat ion shall  b t h i rty-six hours In eacll
calendar week . which hours of  servl  h < ! I
b a rra nged that no Rad io Jlerato1· wi l l  b 
rer1u l red to perform mor tha n  igbt  consecu­
t i v  hours f s n· lce In any period of twenty­
four h011rs. 

3. Th m inimum compensat l n wh ich shal l 
b paid by a ny mploy r to nny Rad ! •> p rator 

ngag d or mploy d at a fix d s tat ion  of the
a i rways sha l l  be at  1h rol tow l ng rates : 

( I ) hi t Rndl erator 250. 00 I) r month . 
( 2 ) S cond .Rad io perator 230. 00 n r month .
( 3 )  Thi rd Rad io 1 J  rator $225. 00 p r month. 
( 0  'ubs quent  Rad io Operators $200.00 p r 

month.  
4 . Radio Operator engaged or ml)loyed on 

any a i r  ra ft shal l recelv In  addi t ion to h is  
regular a lar;v a subsist  nee a nd Quarters  a l low­
ance w h ich shal l  not b less than that received 
by other ml)loy d aboard such a ircraft s, such 
as pi lots . and  the min imum compensat ion which 

hall  be paid by any mp! y r to any Rad i o
O1>er:1 t r ngag d o r  m ploy d a t  a n v  mobi le
station a board any aircraft sha l l  be $ i65. 00  p r 
month ,  I n  add i t ion LO ubsl tence and quart rs 
al lowance. 

- . Xo Radio  Operntr,r shal l our u or be re­
q u ! r  d to pursu any du ty  or du t i  s whatso v r 
at a n �, mobl l sta t ion a t  any a t me a b  a rd any
a lrcnt ft, nor at  any fix d stat ion of  th a ir-

( ont lnu  d on Page 31 ) 



26 

THE FIND-ALL PENTAGRID 

A.C.-D.C. SHORT WA VE CONVERTER 

By H. G. CISIN, M. E. 

Int  nsffled i nter�sl I n  short WH n, recept l n 
hus •r Il l d a uuesta 1 1 t f a l  d"mnnd for om·ert rs 
which ca n  IJ , used to tran ·form t he fa i t hful l lroad�•a t 1·ec1;:I \· r I n to  an dlkl •n l  ·hon wove St!l,  

And t hat I xnct l �• what th Fi nd-A l l Pe n-
lagrld onv rter do s. It make nu d lfft'renct! 
w hether the• br ndcnst rect>l\'er Ii; a s u 1 1n- h  c 

r n. tu ni,d r. r. e t-t ht> con ,•o,rter works just 
a fficlent ly In I t her en�;,. 

ln 1,1rlncl 1 1 I  , l h e  Find-Al l  ' rwert r Mns! t.'  
of  a super-h - ten ,dyne fi r  t det ctor t un"d to  
t he hort wrtvt, bu nd, nnd o�cl l lntor a nd an 
lntermedlat fr que ney tag , ·o n neel l ng this 
c i rcuit  a head of  a t u ned r.f. broaden t r;,ct: lv r, 
con\'ert. th lntttr Into  a up1-r-h t1trodyne et . 
When th convert r Is conn cted ahead or a 

up r - ltet , It mer ly adds  an x t ra c l l lator 
sta •e and a noth r U. s tng  , wt  h det ct Ion nt 
short wn,• Inst ead or  n t  brondcust fr  q uenc l  s . 

Th rough th� us of the new SA 7 P1mrngrid 
tub , th  run l ions of detector and o c l l l l tlor 
nr com h l ned In a �Ingle tu t,e . Thi  nt-w tub 
I a tlv -g rid eJ.,cu·on couple d •t c t nr-oscl l -

to i t s  va rlabt mu and ot her fa,·orable chn.racl • r ­ls t ics. 
Both t h  nnt  nna c u p l ing c i i  3 )  and t heORdlh1 1or l'OI I ( j n re , tn ndurd Aid ·n  ! ' lu g- 1 ! 1 shurt w:\\'1e  ·oi l� . D i r  l'l n n t,..nna coup In Is 

m J ► loyi,d, o t hnt th  prim, ry is  d i  , • ._.gard d In thi' t'RSI! o( coll ( :J I .  In orde1· to CO\' r the sh rt  
wa,· bancl from 15  to 200 nll' ler , four differ nt 
col t ;.  >HP re1 1u ir  d bot h a t  ( :I )  nn(l a.1  ( ) .  Th., 
col l  nr co lor codt'd , the green coi l s  <:O\'erl ng th b11 nd from I t 21/o meu,rs, th ye l low <:oi ls 1 rnm 10 LO ,1 1m,t>'r, t h •  r d co l l  from 20 tu 4 1 1  m teri, and the Ltu co ! ls from lii t o  211 
mi,t r;;, \ dual Cnrdw I I  . .  : U ldway" ,·a.rla hle 
t·und.,nser C 4 , 9 ) t u n  hoth t3 >  and ( ) . Th1, Find- A l l  P,;nta •rid nv rkr u "" U1e 

I In .-\.. ·. -D. ' .  c i rcuit  (U. . PA.tent Appt l  n­tlon . •. �- 5!12, 5 6 ) . Hi'nce, I t  dispenses with 
tht' cu ·tornary pow r u1 >1>IY t ransformer a ncl 
w i l l  work qual ly  wel l ,  wh - ther the pow r SIJU J·c !� a .c. or cl .c. A 2j-Z-5 tu b  ( 34 )  Is u d 
n. a ha l f-wave rect ltl r. A<lequnt fi ltering 13
R{'CO tntJI ! h t1 by means or lh  hok ( :1 2 ) ,  by­
f)a ct.I on t:lth r Id., hy 1 h11 du I Aerovox el c­

t rot �·t ic (•ond,mser. 
A nt-,nnn control I prov !cl­

,.d hy th • S to  25 mmfd. 
conden•er t2 ) ,  p rml tting tht' 
c, n\' rter t o  01 era t ettlc1ent­
ly  on a n y  I 1 1gth n ntl'nna. 
Th · El ctrad volum" con­
trol  1 24 )  i. J>lnced I n  t M  
cn t hutl • e !rc u l  f th 7 

�':i
1

:{ )�ht
h 

a 
0

��l� t��n� �i:i�!
b r or 1mrts, th Pentagrld
,onv rter can lie c mpltted 

with en e n.nd rap id i ty  nnd 
wi thout th n cessl 1y  of pr -
vi ,u '-"t bui lding xp r i n ·e. 
'orwlco Br Id It I rec m-

m nd •cl for a l l  w i r i ng. 
{ '0 11 • 1 ru d l n g  t he 0 1 1 ,' er t er

F irs t ,  th fl v  socket are
mou nted _ ·ext th audio

5CH( \ATIC. OIACAAM or TIIE FINO · A  P E:  AG:U D  A C · O . C.  5H0 1 "�l't (ONVE!ITtR  

chokt a n d  t h e  cl unt  \'ar tnhl  
condt ns r ( 4 , 9 )  11.r.- fasten d 
, n I OJl nf th chn sis as 

hown. The cond;mser may 
be fll ·t ned dlr ct ly to th 

lator, sp c !nl ly de l g n  d for u • In sup r­
heterodyn c i rcuits, Aeling In th,;_, 1,1a nC  s 1 1-
a rnt  nv nt looal o c 1 1 1ator and det ,or tubeR, 
the s ingle tube on'.er.  sev ral worthwhile ud­
vnntages. First , th translation gn !n  ( l . f. vol­
t ag d lv !d  d by r. f. lgnn l vol tage )  Is gr at  r 

I n  th 6A7 tha n In th · en� wh re parole 
tub s ar u d . ,·�tond , m re c·omot te I otutlnn 
I t:cu r d b tw n t he r. f . .  the oscll latnr, nnd 
t he l . t. c ircu its. Third , th  fr qu n y r osel l­
lal !on ts m uch more stab! w ith 1he  6.\.7 ,  du 
to th  fact th  t I t  Is  Ind pend nt of th Jo d on 
th osc1 1 1ator port ion of the tube. Thi Is a 
chnract er lst lc ommon to al l  I ct ron-coupled 
osc1 1 1ator . .  A fourth adv ntng , more mechan­
ical thn  n t ctrlcal, consists In th lmJ t lflcn­
t lon or  th  c ircui t through the us or on .. I ss 
tuhe , tbu . m k ing th  conv n r a ler lo  a�­
s mhl  nnd wire.  

Th output or  th CA7 tub I coup! d to  the 
7 u. t u b  by mean or a 465 kc, Find-Al l  Int  r­
m d la ti, fret1u ncy t m n  form r. Tht' _ 7  pentod 
tull Is  wdl ada pti,d tor u, In th  I . I. stag t.lu 

pan I ,  If • r , ref rr cl Th l .F. 
t ru nsfom1er ls then fas to:n  d I n ))Inc . Th Et c­
trnd volu m c ntrol- . wi tch and th " Ba lnnc t"  
c ndenser are fa t I I  cl to the front  chas I wal l .  
A r o k nnn condenst'r ( � ) Is  m unt t•d on the rear 
chnl'sl wall . A 5/ " hot • l clrl 1 1  d to  J> nn ! l  
n dJu t ment o f  ( 2 )  from th  r ar  o f  t h e  chass 1>1 .  
The three bi nding I o  · ts ar  mounted next , a l l  
t,dr,g ca r fu l ly  tnsulu t  d fr m the  <:hass!s. R -
slstor ( �O) I m u nlt'd uncler t he cha Is on a 
r lght-a ngl bracket. It is h tel 1 l/4" from th 
u n der de<:k .  R.F. hok ( 2i l )  Is iml lnrly mount­
eel on a r lght -a ngt brack t nnd hi' ld I 1/2"  
fr m t h  deck.  'l.'he dual •I ctro l y t lc condens r 
i rn tened o th� undPr s!dt' of t bl' cha I . 
Th two tr ip! ect lon meta l - ai,e A v rox con­
d ns r ma)· b._. fa st  n d to th  Inside fr nt 
chassl wa l l or L th"  und r-d ck r t h  hall · is .  
'l'h tw mica ond n rs and th;, I .R .  . fix d 
r sl tors a re -Oldered I n  plac • during the  wir-
111g. Th pan ) I lh  11 rn  l 11 d to tht! front of  
th chassl.· by mea n  of  th mou n t i ng nut on 
th" volume • ntrol {24)  a n d  th cond nser ( 25 ) .  

CQ , om mere lu l  
lt lUl lo  

lnally, the dial  ad th are !as 
tened in  place , comp! t ing the ass mbl-Y . 

1'he set should b wir d wi th  orwleo Brald l te 
11 ok-up w i r  . It ts sugg t d that  the  fi lament 
ci rcuits bl' complet d fi rst. ln  mnkln connec­
Uon • to the tub ockecs

1 
note that each termi­

nal  hown In the top \ '  ew l8  let t  r d to cor­
r SJ)Ond with th I t ter lng on the schematic 
diagram. A.fLer comp! t ing th filament wiring, 
the var! u • rid ircu lts shou ld b wlr  d, th n 
t h  1> late l rcui ts, n .xt th cath d , and final ly 
th by-pa s condensers, t ile fl it r cond ns r . 
etc. Look.Ing at t h  bot tom of the Id n ock t 
( S ) .  w i t h  the larger holes at 1he rlg�t

1 
the t r­

inlnal  at  th top ri ht connect to tm chassl  • .  
T h e  small  terminal  at  th t o p  I f t  i s connected 
to th stator r conden er (9  . Tbe large t r­
mlnal  at the low r rl!!'hl onne t to th roLOr 

t c ndenser (15) .  while the mall  t rmlnal  at 
the lower left go s to I'<! lstor ( 20 ) ,  hoke (32 ) .  

tc. L oklng a t  the  bot tom o f  socket ( 3 ) ,  w t  h 
socket In the  am po l t lon ( w i th th tar  
hole at  the  r igh t ) ,  the smal l  hole a t  the top  
I f t  onn cts to  the cap  ' 'H · • of  tube  ( 10 ) .  Th 
larg hot at  the upp r right conn cts to th 
chassis. Th fol lowrng ol, r 

27 

o nt p l  te LI l ol  Pttrt Rer1 u l red lu r the  :t' l nd• 
JI l'e n t a grld A . .  - D.C. onvert r 

1-.000025 m [d , Variable Cond nser, lYP 607-

A t �OOOI • mfd. ( n, sect ion ) Two-gang Vari -
able ndenser. typ 405-B Dual ( � .  9 ) . 

2- els of Iden Plug- i n hort  Wa oUs, 
four col l  to each et . cov ring short wav band 
from 15 l 200 meter . type 704 W ( 3. ) . 

1- ntenna Tuning ondenset'. 5 to 25 mmrd. , 
type No. 2 l ( 2 ) . 

1-Eleclrad 25 ,00� ohm Potentlom t r, t y p  
R I - 2,  0- P ( 24 )  w i t h  . w i t c h  ( 3"5 ) . 

1-Ele crad Tru volt 300 ohm, 25 watt  wlr;;­
wou nd R slstor, type B-3, w i th i ldlng cll1l . 'l 
at 275 ohms (30) . 

I-El trad Wi re Wound Pig- tai l  R I tor.
360 ohrn . .  l wat t, lYP P 350 ( 1 1 ) . 

1 -Aerovox Mica ondens r, . 0001 mtd . .  type 

u�_�_jn�ovox Mica r , . 00037 rnrd. , H60 
(27 ) .  

2-A rovox Tripi 
d n ers, . 1 mrd. a. 
1 9 )  and t?.l ,  22, 23) , 

ct lon :\'[ 
ct lon ,  tYP 

on­
< 1 2 •  H,

cod may b u eel tor conn ct- ,-----�-� 
ing the Find-Al l  I . F. tra ns- � 

l"' • 
form r. Yel low to 1> late . . 1r 
ot  t u b  (1 . R d to pla te 
w i n d i ng of col t  ( ) . Bin k to 

hassl , Green to np • • , " o f  
t u be (25) . 

A ft r t he wir ing  has b en 
car fu l ly rechecked, the x­
t rnal  ant nna I c nn ct d 
l J o t ( 1 ) , t he s t ant  nna t 
post ( 2 8 )  and the t gr und 
IN L t o  po t ( 2  ) ,  . 'o ex terna l 
gr•>Und  Is c nne t d to t h  

onv rtcr, b u t  th e x t  runt  
g- 1 ound I left con n.,cted to th1, 
rad I rec Iver. 

The t u n  ar put  In t h  I r
1>r p r ockets . and tb gre n 
c, dl:'d shorl wa,·e coils nn• 
p tugg d Into s kets ( 3 >  and 
( ) .  Th ,·o tum control or  

set  and c n,•ert�r  nr tu rned 
fu l l  • · n . "  The conv ... rter a nd 
l h  br adca t set are 1 >l ugged 
In to  a 110  ,•olt p w r ource 
n nd t h  p \\' r swl �h n r  
turned "on. "  T h  s e c  I s  th n 

TOP VIC\./ BOTTOM V i(\,/ 

tun d to approxlm te ly  o� • I  '' 

;t!'Jto tu.."�"fv �
o

l
d 

��
e

� ��rnhd THE Fl O ·All PE.lffAGR! D A .C. - D .C SH ORT WAVt Co VERH P..  . 
sl ightly u t1 l l t  a rushing nots� 
I heard . The tunln con ­
d n. r ( 15)  and ( 1 7 on t 1 or ch T .F .  tra n  -
fornwr ( 1 6) should thell b • adjust d to the  1>o l n •  
w h  · 1·e t h i s  no ls I loude t .  . hort wa,· ta­
l ion hould then b tun d In on the conv rte ,: 
and 1 5 )  and ( 1 7)  shOuld th n b r adju t o 
for loudest s ignal. Cond nser ( 2 )  h u td  also 
h adju . ted at t his t ime . The onv rter may 
then be t sted out on the other wnv band by 
changing the col l  n.t  (3) nnd ( 

1'h l .  se tt-pow r d 
Mg«fn [

11
st"f.� 

Id n p!ug- 1 11 
!tort  wa,·e 1 5  and 20') 

m t r may b fea_ture o r  
t h l  converter • O A ,  Penta -
grid t u b  w funct ion o 
det , •t r a'nd o - a at'!fe Is th'  
fact that the conv rt  ls ln  a .c . -d • • 

trcul t  and h nee d ispenses w i th the cu tomnry 
oow r trnnsf  rm r and w i l l  work 1uallr wel l 
wh titer the power sourc I a.c .  or d .c. Th 
Find-All  Pentngr ld onv rter I tmple In  d -
s ign and construct ion. hen It Is en Y lo build . 
It c,an be u ed lther with tuned r. f. r with 
super-h t rodyne t . . 

c tober, 19,3 

1 -A r ·ox Dun t ·ectlon Eh;ctMlyt lc Con-
d n r ardboard ntnlner sma l l -s lz� , , mtds.  

a. ,-., ' t i  n ,  t )·pe P5-4 4  (31 , 33 ) .  
1-20.000 ohm, ¼ watt  l\l ta l l lzed Rest tor, 

IY !Je F- , ( 2 0 ) .  
1-3 ,0 1 0 hm, 

lYll<: F- 1 ( 13 ) .  
1-30,000 ohm,  

lfllc F - 1  ( l� ) .  

Walt M t, l l l z  d Res is t or , 

Ie tall tzed Re I tor, 

1--:,0,0 1 10 ohm,  , .. watt I\Ietal l ized R sl tor, 
type F- ' ( 6 ) .  

l-Fl n -All R . F. hoke 26 ) .  
1-Fi nd-AII h lelded In ter,u�dla.te  F r  q u  ncy 

Transform r,  465 kc. , ( 1 6 )  wi th  Tuning on­
d n rs  ( 15 ,  17 )  w i thi n same hle_ld. 

1-Audlo hoke. 30 henry ,  2o0 ohms, No. 
2505 ( 3 2 ) . . 9 •" ) 3-Bind lng  Post  , No. 567 ( l . - , -• • 

2- Id 11 Four-Prong Mouldad . rkets, typ
1 2

t,�;hd >;, I x- Prong ockf'LS, Moulded , type 
436 ( 25 ,  3 4 ) .  

1-Alden even-Prong Moulded ockPl , t YJ) 
43

i=.'.�·r.lf
O )

p nta. grld Tub ( 1 0 ) .  
1-7 Triple rid arlable mu Tube (25 ) .  



1-2S-Z-5 Re t lfler Tu be ( 3 4 ) 1-Roll orwko Brafdlt  Hook - u p  Ir _ Sol id  ore . 
1-Drllled :\I. la l  Pa n I, 1 0" x 7" x 1 / l G"  hi k 1-Dr! l led M .  la! has Is ,  1 0" x 4 '' .', 2" l� tgft,

. 
2-S_cr n rid � l i p  , No. 4 1  -3 2-K nobs, ).'o. 4 1 23 1-" n f verni r• · D ia l  No 4 1 1 7  1 ere n G rid hie id ,  i-;r0, 71

.
7:l. 

KOTE : :'.l.'urn 11 r I n  p a ren the  "" r ( r lo , r­respondi n g  n u m b  rs on diagra m 

A SOFT GRAFT 
on t ! n u  d from Page 24  

fou nd ou t I was us ing m�, w ! re l ss to ta lk  w ith
I�'t�l�d• 

I,,_ was _afral�  to ask h i m  to pa)• for· i t ,  . o ,;:,Usebms I d  wai t  for h i m  to w i·k a l l  !us t ime f r o ld 'Elben z r Pit t s  I C  be ·d for I L-and h did . • pa) 

.' ?hat . wa a s tunn  r :  but af t  r Lh lnk ln '  I t  o,  1 "" h l i  , I sees a way ou t . 
• •  'How m uch was f t ?' J asks h •r  

th� 'A hundr d a n d  f rtr- n l ne d l la ;.s a nd fl rt r­n ts ,  a l t  get her, . h says 11· lp i n '  her  pretty ey s, a n · look l n · at  me, t tonefu l - l ik  
l l, ;;; 

11;1� d lt'r m i n  d I wasn ' t o ln '  to I t n
. 
l i t t l e  

1 .g . e that  . e t  ll<'tween me a n d  st rawhcrr , s_101 l -cak for l i fe . :--rext mon, l n • r t· k ? 
:,_•o� or Tlmothf's  ! Izzi  , t 1 1 1 11 • h i !� tnl'

0:?, 1 11: _011 
b
n

l 
to Ral)sn l le to buy om new t og� r ram e al l  1 way up to t 11 fl Id d ( dol ? ' om in<1u lrl n ' , t fi na l l y  loc.at� . 'E':-..� I)�!� a

k 
fa t- f!lced Idiot ic - In k i n ' cross b tween a d�n ey an a elod or  d ir t  -
" Tm ty ln '  up w i th

. 
l'l.!nrgy T I • I I hJm1 r l�ht

d
sci u:�r otr t he hat .  · Hu,Jg•!' you;

1
f11��1�e rnn r an forty-n i ne lmck an' fif ty- three c afd r f?r t,hat w ln• I  s.s g a r  of i\largy·s �·ou P . 0 1 , _a n  ,a note from l\Ia rgy-a nd now w· · ,. 

\a

1

r f l u • H I v1,r catch vou hang l u '  arou nd I C ier • orner I ' l l  r ip  ,·ou In  Id  · ' th  you to t h '  buzzard ! '  • e an row 

. " I d. part • J ea viry '  th '  ru b stand ln ' t here " 1 th  h 1  mou th gap1 n '  wld t! nough for a '  1,Je,­phan t lo h a ve hov,;d hi foot Ju ! t .  
• • • * 

"The o ld  l lzz i  had run a l l  r· lght omln '  up to  S,ton fie l d ; b u t  sh bucks al l  t h '  wa y baek I l k.­a ro ry broncho. T l r  s b l ow ou • U1 gas- Lank  .spri ngs n I ak ; the  r d i  a tor  o dry · th; t lm�r 
b
fa l l s to p fec s ;  an · ,·ery oth r b la • t d t h in� reaks down.  � 

"As l craw l  up a l  ng Id t h '  house ' wher t he n g l n  gl\• s a last wh ez ln '  gasp 'an · d ie  a lon_i::-d�s l'rnd dea t h , I c,;n sm I I  ca 1a:1, 1  y I n  th' ' 1 )  a i r· •. T1mol l1�· meets m on th r u n n ln '  boa rd, h i s  go tee .s t andln '  ou t stlff l ike a 
1�o

ld�on-warn!n '. He hove a not  ' in to  my
" 'Read I t ! '  11 J rk o u t .  I r ads I t  
"Don 't �-ou t h i n k  I saw whnt y

0 

u w re clo l n g t he day �·ou tel l tr t he wood-shed • You are tbe a.wfu l ltst boob. Mnz·gy ·, 
;; : H

h
u � _! ' I ga. p,s, c lea n d a zed ' What -wh�;.�_. 

d 
s gone . raves Timothy, •. ome gu l ­:irn d skun� g u v e  t het  d u m  Eus I ! u s  n ! rJ t 

1'>1 t��a�; :;r l \!
1 thpl n l d  otr f h !s debt  t ' Eb llE'z�r 

dd ' . •· s morn n h com s wi th n "' tn - l lcens a n '  sn ak d of'I' with
. 

:...ran:;-y , ll l argy "'�� e ight 11 at hal f- past  l x -,:n• t htt cuss d ol Zoronst  r S ims man! fl • ,n t h r  m l n n l t s  a f t  r I 'a id he h a t e d  ter  d o  t t .  b u t  Eus�: b lus hn d . l •n dol la1·s, a n  bu tter ' . r lz  agln , T f  I k i n  '.e r fi n d  n u t  w h o  gu ,· Euseb l us thet m�.� -';• l ,1 1  hust  h is r<?tt n h ad-h t durn ' I m  ! '  \"\ e l l , I M lghs . Juggl i n '  om fon v- ven en ts I n  -y left - ha nd pan t s  1wcket • ·vi u s u i·�  ought to . '  " • • • • 

OVER 50,000 CALLS 
LISTED IN EVERY ISSUE 

+ 
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Including New Call Letters 
Changes in Address 

Ca ncellations 
Il1ternatio11al Calls 

and many other feature; 
+ 

YOUR, CALL LETTERS NAME AND AD­
DRESS LISTED FOR ONE FULL YEAR 
IN 8 POINT CHELTENHAM BOLD 
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SHIPPING INDUSTRY CODE 
ll: CODE F F.  IR C i\1 PE­

T(1'lON F R THE ' H I PPING IX STR Y, ' '
as  subm i t ted on p ember 25 , 1 93 :l , Ila not  as
yet b n ar,proved .  p to ctob r l t h ari n g �
w r e  not  ield . T h i  Cod \\' a  s u b m ltl 'd bv 
,sh ip  owners . a n d  OllHRl r " -

'l'he Code subm !lted i, rovldes [or gen ra l pra c­
t i ces In  A rt ic le  l ,  2 ,  :i , � .  a nti 5 .  An lc le 6 ,  e .

to 17, refers lo labor I n  general .  
There ar seY ml very bj�ct !ona hle po int�

in lhe Shippi ng od so far as th radio ma n 
is cone rn d . 

The fo l 1011' i ng w l l l g i ve a g od Id a of thE:
Labor ect i on : 

Sec . • (a)  l\l eml 1ers of the J ndustry shal l
com ply "· I t h  lhe fol l w i ng , .  , 1 u ir  m nls  of

·c l ion 7 oe  Tit le  C of  the Xat lona t  Industrial 
Recovery Act : ( l l  Em,1 Ioye • �hal l ,,,.,. t he 
righ l to organlz  and barga in ol leci l l'e lv 
t hrough r presentat ives or t he ir o w n  cl ioo ·_ 
i n g, a n d  shal l  b • free fr 111 t h  i n t  rfer nee, 
restra. i nt ,  or c erc lon or employ rs or l a b  r, 

1· t he ir agents ,  I n  the d •s1 nat ion of such 
r pr aentat11· s or In sel f-org a n ization or I n
o t h  r concert d ac t i v i t ies for t he u u 1·po e of  
co l lect ! \~ b, rga l n ing r Plher mutual  aid r 
prot ct l on ; (2 )  no mploye nnd no one seek-

RADIO 

OPERATORS ' ' '• • • 

TWO CANDLER STUDENTS 
AMAZE W ORLD BY CODE 

COPYING FEATS AT 
WORLD- ' S :FAIR 

Tr o rld's Fn s l c• s t  Ra dio l
O pera tors sny there  1 

is T uth ill(J l ih·e  
CANDLER 
TRAINING 

I f  you want lO l arn to 
o balanc<ed work an<l 

copy beh ind at  30  o �;; 
Wl}tl1 - w r i t� Cand i 1·. 
Th Candi  r U !gh , f l '  d 

l ethod of Radi T I ·-
�-ratlhlng tra ins y w u t' 
brain,  n1 uscles and n rve:3 
to co-ordi nate i n  doing 
fast work ea l ly and ac­
curately , Tl is t h<1 n ly 
sd nt i flc meth d f L I ·­
g ra ph i ng a nd Is recom­
m nd d by more than 4;; , -
000 success [ul Rad lo nnd 
l\lor p rato1·s whom It  
has develop d . 
Telegraph 'l'oueh Type­
writing - only method 
e p c la l ly  for operators. 
Trains you to  use> mi l l  In 
r.,c i v l ng, 

FREE ADY"J E 
I r  you w a n t  10 become n 
fast and •apable op m t  ,. 
-w rite  nndl�r. l ' t t h� 

n�flt of his 22 y , ,1 rs' x­
p.-r i nee  I n  d v lop! ng ,-,. _  
p�rts. You r qu l ions o n ­
,11 red prom1n h· and , ,  r-

onal l y, No ob1l�al inn. 
.A S D L 'E r t . Y . T E �l 0 , 

J >ep r . Q 1 0  
63·1 3  So. K � , l •t h• A c .  

h l e:1 o ,  I l l . 

Tw Cal)dlN' 
studen t do re­
m a rk b l  ,._._ 
�., ! v �p

o ,. fctt.
t

!
Pa i r  od on­
l e t .  J an H u d ­
s o n ,  W3B A. K .  
n yea r Id ,  
w i n s c:.ham­
plon h i p  1 n 
Class " E ." !\Ic­
El roy, I nact ive 
as !l rator 1'01· 
1 1  ) ·ears, cop­
ies 57 wpm l n
C I  n s " : · 
b " t i ng his  foi·­
m r r ord ot 
5 (P ,:. Wl)ll1 ,  
C A :--r D u E H
S YSTEM g ives 
��ou n 1  o r ll 
;; P E  El D. AC-

U R  A Y, 
' K I L L  ln
copying 2 to  ii 
word 1) h i n d
w i t h  • 'ml l l" or
pcn 1 nnd in  
� nd l ng w l t h 
hn11dkey o r 
"hug. ' ' 
The F A  ·r. ' U RATE
nadlo p rn­
to ,· has a b 't­
t er chance tlmn 
th s tow. n r­
v O ll S f I I  w . 
You can ' t  a f­
ford lo J!:"O 
w ithout  l h l s
s p e c I n 1 -
lzed trn in  Ing ! 

Ing mployment sha l l  be r quir d n s  a con­
d i t ion of employmen t  t0 Join any company 
un ion or to r Cra i n  fi'om o l n lng, rganiz ing, 
ot· nss lst l n g  a labo1· orga n i za t lo11 f h i s  ow n 
�ho I n g : and ( :J )  mploy· r . h a l l  com1ily 
w i t h  maxi m u m  hou rs of  labor . m i n i mum rate 
or  pay, a nd oth r cond i t ion of employment  
a ppro,·ed or  prescr ibed by th Pres iden t. 

( b )  Exe l)t as olherwls I n  t h is  rt icle 
pror ided . noth ing In  t il l� od" !:lhnl l  be  de1-nu,d 
t o control negot i at ion.  b twe n mploy rs 
and emp l o)·ee  • as provided I n  the Nat ional  
Indu. ·tri a l  R co,· ry Act .  

e . 9 .  :-ro m inor u n d  r t h e  ag C 1 6  years 
hn l l  kn wi ngly 1) emr, lo�· d \n the Industry . 

c. 1 1 1 .  Hours of l n bor and ·ondl l lons o r  rn-
l)loymcnt  on boa rd Amer iea n  ve � •Is hall 
J a.  pr�,scr ib"d h�· t he :-, v l� a t l  n Laws or  

th  n f led S tates.  
�c . l t .  (a ) 'l'h 8tisic m i n imu m rate of pay 

( Continued on Page :JI ) 

•:���·=-
i -.. � " C Q " i 
I CLASSIFIED ADVERTISING I
•:• � Qi -.1 - ...-. i-�o.-..�.-.��•+ 

C wi l l  accept c: lassl fled adv rl ls lng a t  the
spec ia l rate of  l\ve cents  per  word. 

Reml tance ln  full must accompan y  copy, 
clo•lng date for c lassified advert isement� I •  he 
l ii lll  of the mon th orec d ing publ icat ion date .  

nt'  n11w s�t Yan Xn t ran cl Mnthem,\ l ie boolcs 
ad v r t l s  d I n  .\ u gust Q. 4 \"OI . 3 .50. List 
prh.> $7 .00. LO. , �are CQ, 1 1 2  \\' . l :l th t . , N .  Y. 
C:hy.  

C O )l J X A X " D J I E n

$}  J . 95 
'l'. H L E  

the 3 t ube ' .  W. R c t ,· r 
O N L Y- . . . . . . . . . . . . . . . . .  . .  
F i n  r e copying Pr s 

Gross Radio, Inc. 
6 1  V t . ,  N.  l t y .  

n o �  (', W .\ L L 1\ �� H X S FO IDI. E 1t • 
A soecia l  l ine  of tntn sm l t t ing t ran form­
ers for th" . .\ mat ur  a nd E:<p r i men t r In
�h rt wn , • ., w ork-EnglnePr�d hy Oon. • .
,v l lac", w lnnn ,:,r t h  H o,• r •u p and 
bu i l t  to h i s  � xact l ng sp l l\cat lo 1 1  . The

h 8l  mater ia l a n d 
wo1 ·k 111a n, h ip  a t  rock
l )ot tom pr! ·es. , old by
d<,aler. n nd jobb rs 
�v�t·yw h re . 
l ' X I Y F. H ."i,l L  ) I I C' R() -

P I I O X E  O, ,  L t , t .  
4 2 1  W 1l rrc 1 1 L n n e .  

l n lf lewo• H I ,  < ' n l li, 1 ·.-; ,\ ,

RADIO COURSES FOR HOME STUDY 
H gula r n n d  hor . p cfal rou raes  . . .  No 
ob l l gr, t lon Pinn . . . Techn i ca l  . .\dv l�ory r­
l'ke8 . . Fr,•i, Post-grad ual Prn cl l t'a l  Tra in-
I n g  . end for a ta log. 

RC.A. INSTITUTES, INC. 
De1) l , R - 1 0  

7 5  Va.riclt S t  . .  New York l l 54 Men:baadi,e Mut. Cbicaro 
Recoaoiz.ed Standard in  Radio lnatru c. t ion S ince 1 909 
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A PRECISE RADIO. 

U,/ 

FREQUENCY GENERATOR 

( o n t h1u  d from Png H J
Har- F!lter Audio F!!ter Har- F'm r F'!Jter mo n lc 2 Ocs. 3 monlc � � Gen. n 24 kc 400 kc 

lO lo 50  kc. 1 . 200 
kc.  

32 kc. :!2 kc. a.Ha 3o kc. t,ioo 1.100 1.140 
CYClt>S kc.  kc.  kc 

Table 1-Sett l ngs for Produciug an utput or 
1 , 136.�75 

plus al l  th otb r product of modu la t ion. a 
var i a ble band-pa · fl l ter Is again employ d to 
select tb 11rop r s i deband from th modu lator. 
Betw n 2�  and 50 k l locycl s .  t il l !I l l  r w 1 : 1  
tran ·m lt a n y  500-cycle band a n d  attenuate by 
66 db lhe unw,int d frequencies three k i lo­
cycle or more from the edge of the  se lected 
band.  

Th output  of lh ls  fl i t  r Is amplifl d and ap­
pl l d, along with the fi l tered and amp l l tled ou t­
pu t of the h lgh- frel tU  ncy g n rn tor. to t h ,  I n­
put or modulator B, whose output conta in the 
d I r  d fi nal  freq u ncy. To Isolate  th is  Cr quen y 
trom lhe other product of modulatl  n. a van­
abl hand-pa s flit r is  us d as I) for . This 
filter bas a band width of ten kl locyc les and 

XTAL- CRYSTAL OSC ILLATOR 
SUB · STANDARO 
FREQUENCY SOURCE 

OSC - 50 KC OSCILLATOR 
13A - AU DIO OSCILLATOR 
HG - HARMONIC GE:NERATOR 
SHG- SUB-HARMON IC GEN ERATOR 
MOD - MOD U LATOR 
BE) - F I XEO F I LTER I 

a ran of 400 to 1 ,200 k i locyc les. Frequencies 
2.'i k l locycl or  mor from th c nter of  the 
band re at tenuat  d at  lea t 66  db .  

'l.'h u tput  of t h l  fi l te r  I final ly  ampl ll1ed 
through two ·tag s of sere n-grld a mpl i fication.  
The low imp danc or  the final utput c i rcu i t 
Cacl l ! tates tran m iss ion of the des l r d fr c1 uency 
to the plac wher It I want d. with  mtn l m um 
a t t  nualion and fr edom from ex tran ous p ick­
u p. 1'be adju tment • of th 9ulpment which are 
r (.J u l r  d to produce l , ! 35 , � 7 a  cycles are . b wn 
In  'l.'abi  1 .  

Th i  appa ratu  hns  b en pa rt icu lar ly u rul 
In th  tudy of  phenom na ssoclated w i t h  
plezo- lectt· lc  crystals where a f r  qu n y or  
great  tab l l l ty .  varla!J le  I n  v ry smal l  fre­
q u  ncy Iner ment . Is r ,qu l r  d. With i ts  aid 
th re ))On e J> ctra and temperature c ettt ­
c lents  f q u ·  rtz J> lat s ha\" h n d -termln d ,  
th  haract r J -· t i cs of c1u nz-p late ll l t r have 
he n t ud led. and u n k nown rre 1uenc1es have 
been m a u red with very high precl · Ion . 

A o n f  • re uee
Cha ri s W. Horn , Life llember of o u r  As o-

clat ion and r f the  Nation I 
Bmadcast lng t l y  ret u r n  d fr m 
th i 

It'.'mb r of th \' . 
of  Tr p!cal R, d lo ,  
on t r nc  . w :.., 1n  

a t  thi; North Am rlcan allocatl n 
. J. ostigan .  'l'r(Lffic up r inten­

dent of Rad lomarlne orporatlon of Amer ica 
wa.  t h  re al o. H I n V teran )1 mb r of o u r  
A elat ion . 

r ­,
f2± fi  
_,.. ______ --- --

F INAL 
OUTPUT  

fj ± (J±f',) 
I 
I 

l.::.v::;I VAR IAB�liT��ND-PASS
=iv= 

I 

,--------

[$J 
I I 

HG - -1.. - .J  
--►--J 

5 

_ _  ,2.. ____  _,Jop� rnk----

10 

1 
I 
I 

24 KC TO .SO KC 
SPACE0 2KC 

50 100 

FREQUENCY IN KILOCYCLE:S 

400KC TO 1200KC 
SPACED 50KC 

500 1000 

Fig. 6--T h o  Ot)cr a t l u n .  l h ro u 11 h n u t  t 11 e  rrc , 1 u e uey l'a n ge, n f  t h e  ro 111 110 1 1 e 1 1 t  J >"-l " t  , , r  I ll e gm, •rn 1 , r  
w i1 e n  11ru1l u c t 1 1 g  a 11 n r l lc 11 Jn r  freq u e n c y .  

"CQ
, o m m ero ln l

Rad io

SHIPPING CODE INDUSTRY 
( ont lnued from Page 29 ) 

month for American p rsonnel on boat·d 
I not engaged In for ign trade , tnc lud­
quarter su bslslence and malnt  1 1ance 
cur , as' customan•. shall un� ·s ot h r­
provld d In a Oiv l  I n or ubdlv 1slon 
b as follows : 

ftkt r  . . . . . . . . . . . . . . . . . . . . . . . . . . , 110  
2 n d  tflc r . . . . . . . . . . . . • • • • • • • • • • • • • 129  
arct i f lcer . . . . . . . . . . . . . . . . . . . • . •  • • •  l Uo 
Boatswa i n  a n d  a rp n t e r  - . . • . . • • • • • · •" 

:�� � i· .�· . .  : : : : : : : : : : : : : : : : : : : : : : 1� 
lSl  Asst . Engln r . . . . . . . . . . . . . . . . . .  1 !0 
�nd Asst .  Engin r . . . . . . . . . . . . . . . . t .Q 
Srd A st . Engme r . . . . . . . . . . . . . . . . .  • l Q o  

1 1 .,rs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o O  
Ffr-,men . . . . . . . . . . . . . . . . . . . . . . . . . . . . ◄0  
W i p  •r • and al  Pass r - . . . . . . . . . 30 

h1ef l ward . . . . . . . . . . . . . . . . . . . . . .  1 0g 
ombl nat ion t ward- uk . . . . . . . . a 

1 l ook . . . . . . . . . . . . . . . . . . . . . . . . . . . iO 
2nd Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 
Messboys . nd Gal l ymen . . . . . . . . . . . 3Q Cabin Steward and Walter . . . . . . 3:, 

enior  Wireless perator . . . . . . . . . . 75  
( b )  The h u rs or la!Jor, min imum r, te  o(  
J }RY ,  and condlt.1 n of mJ>loym.-nt sha l l  not
apply to  s a-gorng l l r onn ·  I on . h i ps In the
for lgn trades, xcept as  otherwt e provld d 
In a D iv i s ion or 'u bdlvl Ion d . 

. . . 
Our chit:! obj ct ions to the ode a oul l l!'l'd 

ar : 1 . No m ntlon or  other than en lor  . . "°i'.•rc­
les Operator I mad . Th i  should r ad " Ire­
I ss Op rator" not en lor "V lr  less p rator. 

2 . A maximum nutnb r ot hours for Wlr>l.,ss 
p rator p r week a ,·eraged o,·er a period oC  

on month hould be H . w hich Is  four hours 
more than originally Int nd d by t h  pr sld nt. 

3 .  Th 'od ·hould pec l fy t hat no wlr les11 
op rator under th ag of  21 ha l l  lJ mr, loy-,d 
on a boat ,  unh:ss a ln;ady mploy d a o f  P· 
l �l bt, r 

nf
5

;
h

\Vire l 8 p r, tor pay s.h u ld  be 
at ·,east , 100  o. month, and no mo.n's  . 1.1a y  shnl l  
I) fixed at I ss  than h was r cdvmg as or 

ptember 1 5 . 

AMERICAN RADIO TELEG­
RAPHISTS ASSOCIATION NEWS 

(C nt inued fr m Page 1:i ) 
ways exc Il l  rad l 01,erat lng nnd I' c lfl.cal ly 
th" Radi Op rawr shall  not b engag d or em­
J l loy d as a dep, rtmeo t a l  operator such a ·  p i lot­
OJ crat r. c·o-pl lot operatoi·. c le rk op.,rator. 
s t

�
w a

+�vn "�!:
1

�!k�· j
l
';m, o( ab •nt• • "' l l h  full

" an s al'  p r �cn le ·hal l b due ,md 1111yahle 
u 1 1 o�n ontpl t lon r on.- fu l l  yea r· s" rv lc<' at  a l l  
fl . · , 1 sta t ions a n d  y ar ly therea fter. 

Real 
SINGLE-SIGNAL 

SELECTIVITY 
• 

Famous COMET ' ' PRO ' ' 
Receiver Now Available 

With CRYSTAL FILTER 

W
ITH UT sacrifice or sen · l t lvi ty ,  a rc­
markabl reduc t ion of blgb-fr -
qu n ·y n ise I ohtalned, and s ingle­

lgnal �l.!leNIVi lY ec IUt,S a ren l l t y .  
Fo1· u s u a l  01,eratlon t h e  ry s l o l " PRO· •  
r<'t :t ins al l of  t he pr.:vlou c:haracterls­
tl ·s . nd fllcl t,llCY f 
the  S t n ndan l  " PR "­
nothing taken away. 
"l ru.·n ,  uy A m t ·  111"1'.! 
or 1t r r o n t - p a n , 
swi tch the cry tal fl i ­
t r Is  brough t i J l lO  the 
c ircu i t for l thcr · ,v

or PHOX E work-In­
stantly sha rpening t.he 
tuning curve to a need­
I point.

hou ld n unusua l ly  
s t rong h tet"Odyne 111-
t r f.,renct b present 

n Jther side of th 
p�nk, anoth r s imple 
1>an1.,l  cont ro l Is adjust d to introduce an
' ' In t  rfer nc notch • in th curve, which

IT ct lvely e l lmlnnt  s t h<' heterody n., 
wll ll o n t  IJ rUtll l e n l u g  U\ lH'!l k , 
Th H ammarlund  'rystal Fi l l  r may be 
add d at  sma l l  cost to any tandard 
"PRO" n., • • l\"er  I nqu l t·les are lnvl�Ctl 
from p1· St;nt  · • prt • • ow n •r who des1r" 
th  gr1,a l ly Iner a ed etlichmcy th i s  dls­
tl nct h·e featu re assu re . 

\\' r i t e  l l ep t .  'Q - 1 0  for C O III J) I .. � 
I n fo r m a t ion o n  l he 1 ·0;\J J:: l' 
• ' P R O'' S U ]Jl 'rl l  l er, 1 1 J y 1 1 0  - or 

U 
01l n 11 t l n g  t i l t •  r y H ,H .l!' l l lur L u  
! he J:,l 11 11 , J n nl ".l! RO, ' ... ..  ..., 

HAMMARLUND MFG. C O .  
424-438 W .  33rd St., N e w  York

"/ S.4 W YOUR AD IN COMMERCIAL RADIO." Tell t1'ia to our adoerti-.ers. it helpB all of "" 
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Uses of Transmissions of 

Standard Radio Frequencies 

(Contlnu d from Pag  3�)  
pu t of  th h igh-fr qu ncy r c I ver. I {  the rndio
ri,celver Is  tnen aoJusted s t h at I t  does not 
gen rat , th auxi l iary g nern.tor ca n  I.I s t lO
z ro b ai  with  the standard frequency sl"nal. 
1 f  th I adlo r c l\"1,r I aga i n  mad to gen !"Ill",
th auxi l iary ge n rator can b ea ·ily set to
agr m n t  w ith the s ta ndard fre 1 u  nc�- s igna l
as pr lou ly expla in d .  Th r ugh adjust m nt
1 0  zero beat  must  be made when t he rad ln rt:-

i v  r is in the n n-gen ra t i ng condi t ion ,  o th  r­
wls th r ls dang r of set t ing  to z ro lput 
h tw en th t w o  a udio rr c1uencl s or h a rm nl •. 
of  Lhe audio frequ ncle . lf a vlezo o c l l lato1· I s
u ed , th is  pr  caut ion i s  u nnecessa ry . A d • t  c­
l r-ampl iO  r 1· set UJl o as to r c Iv port i  ns
or  L he ou tpu ts of the aux i l iary gen rator and 
th 1 1 50-kc rad io  tran. m itt r, Fig. 4 .  'fh out­
put of th  ampllfl r wl l l  give the audl b •at 
fr (tU ncy b tw n th 23d ha rm nlc of  th 
auxi l iary g nerator and the 1 150 kc of  the
radio t ran ·mitL  r .  I f  th i s  aud l - fret JU  ncy Is rt­
duced 10 z ro as l nd icsued on a ,· lsual  beat I n­
d icator th t ransm l l l  r fr qu!' ncy w i l l h I n

xact agr ement w i t h  t h e  tnnd:ud frequ ncy 
s ignal .  One person can  make this adjustm •nt ,  
as  an aural  ind icat i n ma�• b u d f r the 
au1< J l iary generator and a v isua l one for the
t rHn mitt  r a dju · tm n t . 

H a pl zo sci l lator Is used as the  a u x i l iary
g n ra t or .  It ne d on ly  b ch ck d aga i nst th 
s t a ndard fr  quency s ignal  at In terva ls. 

C. )fru s u re m  ·1 1 t o f  A ny Il rnnilcust Frequ 1 1ry 
Th m thods of measur m nt giv n in t he 

11 r c d ing parngraphs are appl icable to t w  n y 
of the freq uenc le In t h  broadcast band . The
h igh t common fa or of 5000 k and th r -
ma l n ! ng broadcast fr qu ncl s i s 1 0  k . 'l'he
fr uency of  the au xi l iary  gen rator mu t th r -
for e 1 0 k I f  the other broadca t fr (1 uencies 
a r to b ch ck d readi ly in t rm or the - 000-
kc tran mis ions, The b at  note bern•.:, n lh 
600th harm o n ic or  t h  1 0 -kc generator ancl lh 
6000-kc tra n  ml ion would not b loud enough
to be heard d ist inctly.  Th simplest solu t l  n ,
th r for , Is  t o  s t th  aux l l lary genera or o n
J O O  kc and l t I t  cont rol a 1 0-ko mull ivlbrator.
The. b at aga i n  t th  standa rd fr qu ncy sig­
nal  c u ld  then b heard a l ly  and th har­
monic!.' or t h  1 0  kc w uld h t rodyne qua ! Jy
wel l  wi th  fr  quencie!.' In  lhe  broadcast ba nd. It
is  vid t that with t l l ls  qu ipment a l l  as,slgn d 
fre(Juencies  In the broadcast band can be
cherked again t th 5000-kc standard fr qu ncy 
s ignal, Flgu r 5. 

Th re a1· ,some en s i n  wh!C!h a frequency 
ca n be mea ur d by mor than on of  the m th-

ds lndl al  d. 'l'h nu st lon ar ises as to t he nd­
vantag � and d lsadva n t a g  s of  th  various pos­
.slb l l l t les 01· as to how ex:lst ing equ i pment  mlt!h t 
h b1•ought Into LI . Th fir�t m thod Is app l lc­
abl  to nly two frequencies. Tl pro\" ld s t h e
m o  t a C"curat c h  k for f r  r/ u n c l e  w h i c h  arc
v ry near t he lrn rmonlc va uc, For moni tors, 
how v !', wh ich a t'P t h igh 01' low by 500 or 

So lve Your Radio Prob lems with the  

Lig htn i ng Radio Ca lcu l ator 

\'l,e 

NO KNOWLEDGE OF 

MATHEMATICS REQUIRED 

No ha rts-_ -o Tn.b le  

,\ I I  so1 11 t 10 11 In ,I Ir c t •  r •a r l l u g  a nsw e rs 
m nt lons on pag 

page 16 August ,  '32 , 
76 J une, ' 32, and on
T. 

Light cardboard-75c Heavy cardboard----41 

old by P .  B 

LIGHTNING CALCULATOR CO., 
Owen h u rg ,  ]{y . 

ACT AT ONCE ., __ l
• Th o n l v  Radio op rators· union to have I
1• a 1· ement wi h radio s tat ions  i n  the U, . I 
• asks you to ·end app l icat ion AT cs E f r • 
I membersh ip. nd no money-m r ly s ign f 
1 app lication or aut horize us t represen t  you.  i! Y u a re not ob l igat i ng your I f. 

J i INTERNATIONAL BROTHER- f
=J HOOD OF ELECTRICAL f 

J
"! 

WORKERS 

l R ncl io  D l 'l' I  Ion  
ffl l l n  te1l w l lh  A.  F .  f L.  

1�00 l� tb  , • t . , -�. V . ,  " "u h lng1 0 11, D.  

l---11•- •·-·•-•·-··-··-..  -·. ---••-= 
1 000 cycles  p r second , t h e  aud io  frequency cont 1·0Ued os l l l n tor  ! use.:J. Jn e i t J1er as , 110,1'­
w h l  h mu.st  b measu r d l s  so high that  It I e\"er, 1 c  should not be mor t han a few parts 
v ry d i fficu l t to determ ine Its va lue.  'I'hls meth- i n  a mi l l ion. 'l'h i  m t hod is a.l!PliCnb! to  20  r
od Is ru rther hand!capp cl by the ract thM I r  th uroadcast fr nu ncl.,s, and l much more 
t h e  m a�ur m nts  are m d i'  In t he t ra nsm i t t ing sa l. i s fa tory fot· t;hecklng monilor,s which ar  
s ta t ion  whe n the  pnwer ampl ffi.,r Is  operat l ni,. , s t off fr qu ncy be a u  t he audl fl' qu 1 1  •y 
t h e  hni·monic- whi ch Is  p ick d up on t he re- to I.I measu red r 1 uals th amou nt  t h·, monitor 
cP lver mav b so s t rong that I t  w i l l  hlock t he I� . et hf ·h or low. I f  II harm n i c  ampl i fi r Is 
,. c f \'.,.r. 1f t ll at is th c11. e it  wou l d b """' �- <:oupi c•d to the auxi l iary g n rator s that s u r-
1w r.1• 1 0  I en t(' t t,e  rec I \" r a �ome d istA. nt'<' fi<'l,, n t  ,·o l ta • 18 pr vld.,d, the measu r ment  of 
frrym th t ra nsm l ll r and u se n l l n  ! JNW t'n th ' mon i tor can 1,e r ad d h· ct lY on lh& vi ual 
t ra n s m l t t  r nnd r c h•er. indi  a tor pr v ich·d with t h a t  un it. 

The s <: nd met hod reu u i res an a u x l l i:t T )' g,-n- lt 1� n ;,sary to use t he th i r(] 1n t hod in 
1·v t m· R nd d L r:tor- a m pl i Ae,· in  a d cl l t ion tn the  chi,ck ln;, t h  r m a i n  I ng 76  hl'I.H <lcai<t fre 1 u  n-

e(lu i p ment  u� d i n  I hP  flr�t nwt hod.  i<mn l l � I i'<. Th is  m;,thod r qu ires a h lgh- frequ n •y  r -
mnunt  of error mny he ln tr  ducPrt l n  th is  n,P t h- ·� lv ing  �et . a u x i l ia 1·y g� ikrat or. 1 0-kc m u l l lvi-
od In lhP  adjni'<tment of  the nux ! l fnry g.-nt'rn t rtr l l rn t r,r. de l f' ·tor-am1 ,l l fl  1·, and audi  , - freq uency 
T f  II p!Pzo oscl l l n t or Is u�ecl th l .  t'rrOr Is 11.-,rl l - m n u r lng 1;qu l pme n t .  Th ac ·u racy r t h i s  
g l bl . T h  rror I mueh great r I f  a mnoua l lr - met hod is  1 h1; 1.<Ame ns f th  set•ond m thod. 

' { :] "I SA W l'OUR AD IN OMMERCIA L RA DIO!'  Toll th is to 01 1r advertisers, it 1, clps all of us 
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OPERATOR LICENSES 
( ontlnu d from Page 17  
Id .  a 111l rai l ing lhl  , w i l l  b Is  U d II. r phone OJ) l' ll tO l' ' s 

•o Ing tu  t h t'  nd r ement on the  lie II to be r llt'W ti. 
i n case • w nt'rl' it 1 ., r th a P11l lcant to appear for th" am!nat_lon w nen 
mak rng au i , l icati ·r d ,  he wi l l  be lssu d i.OL I 11ho11 t r s  l !c n.st1 a� 
a ,, vc .  H ow v r, s the ap11l lc11. nt  may  t or c e i,xnmrna_tlon \\ l thm six 
m mns tl l lff t he Issuance of the  rad iot e I i · 115,; and Ue 1ssu d a lie nse 

i t h e  c la�. ·  fo t'n o\'i eel h pl\ss s tht' xamlnat lon ,  Fai l ing: � appear or 
r a i l m g  w pas,; 1 u ri n g  lh ,;ix m n t h . t h e  ;i pp l l  am 1 orte 1 ts  t h is  1irlv-

�
1
,,f · R  y L i m e  wi Lh in  s i x  months of  the d a l  of  xplratl  n or 

th !I ,., b, ll 1.> .. , r th"  exa · t dat  o r  Issue. Lt any e,· nt ,  L i l  
, ippllcat d r,ot  Ju l r tha n 1x1y days pr,or to  lhe x-
p , ra t lon 
( U J J 1• he appl ica nt bns no control , a n  operator 1s  
una !J te ' t r to L i t dat  of expirat ion,  nn a ftlaav l t  may 
1 ,  u bm rat ion by t h;, ommlssl n a decis ion w i l l  ue 
made In  th l ie n e. 
( 7 ) er  d only oy  ma I rs .  emtl lOY rs, r the du ly 
authorlz 11 ,· iat lon serYit'e and who 
aCp1/ \°o n th  t hen· l ie  n�e  • by  g 1 Ing 
t h o  nam mploy i ng the ca l l  1 ene ns 

r all s h a l l  sl ppos l t  th sen• 11;e 
en t ry , i rme<l 1 1 taccory. 
W h  n t he r\" IC Ill t he , IL_ w i l l  be n ('€8• 
ary that  t he cal n loca t hm a or employers lie 

obta in  d. . , 1 , I a A ny improl)"r n i t  rat ion . of th ser d 01· th OL L ,e ma t.:,r or em1 oy 1 ·  � 
signatur s, or a n y  att<>mPt  t obta lry a y frau ea n , or by nu mJH lng to Im-
p r • nat anotJ1er ,  or c py lng or d tvu  sl lvn8 �xamlna tl ns, w l l !  const i tul a 
viola t ion oi 1he r gu lal ions for whl�h I 11, tor ma. u" l) ns l  n L I '  I I  nse or « onr-
menl from furth r exa mination !01· a p r l  t excee year a the ti ..  'I' l ion or  th . 
J icens in  aut hor i ty .  

D 11 1 , 1 t ea l e l ! c· r n ses.-A ny op rator applyin , for a dup! ! c:au, l lt:en 10 replac an origina l 
w h ich has b en lo · t ,  mut l !ated, or d t r y�d. ,d l l  be r qu lr  d t su mlt  an attldav!t to . the 

omm1  I n a t test i ng t o  th r. ct · r gnrd ing t ile manner m which 1 h origi nal  was lost . l' lle 
ominlsston w ! l l  ('or.s id r t he facts In  th  ca se and r nd r a decision In r ga r<l o th lasu, n e 

of a dup ! l cat llcens . Dupi i  at • wi l l  b Issued upon the cond ition that if and wh n the orig­
ina l  l ie  n e I r »o er d,  I t  or tht: <l u 1) 1 1  t l ie  ns wi l l  b r 1 urn d r r cancel latlon. Dupl lcat s .  
wh n authorized , shal l b ar the sam s r ia l  numb r a.nd dale as th orig inal  nnd WI i i  be 
marked "dupl l a t  " I n  red on th fal'e of  the I leen 

t exu m l n a t l o n .-N appl icant  who fal ls  to qua l i fy  "Jor an op rator' l ie ns wi l l  be re-
xami ned wi t h i n  n ine ly  days tr m date  of the 11r viou xamlnatlon. H owev r , when an ap-

pli ant f t u r  r rad iote l !,l"a ph Ja • l ie  ns fa i l s  in th cod xaminat lon, he may 
b r ex sa me day for any other class of l icense desired . 

R 1 are va l id for th , op ration of radio stat ions x ·ept amat  u i·. as-
fo l low to 4-4 7 ) .  

( 1  C RA FI R T C LA Y stat !  11. 
( 2  L PERA'l" R FI LAS .-Any stat i  n exc pt a ·  fo l lows :  

(a ) Broadcast 
( b l  Th posl t i op rator at sta t ion (not inc l url lng  mobile and fix d sta t !  ns In  
t h , i nt t:rnat ion ) u Ing tY!J A-a emiss ion wi th  l lcensed pow e r  In  xc ss or fi fty 

( 3 ),·a,�tDtOTELE RA PH OF ER.AT R EC N D  LA .-Any stat ion except as fo l lows :  
( a )  B1· a<lcast stations . 
( I i ) Th posi t !  n of chief opera r,r in mobl l  stations f th fi rst and second c la  ses J)e n 
to th I n t  rnat lona l  1·v lc of pull l lc corres1 nd •n • . 
( c  Th posit ion of chief op· rator 11t stat ions ( not I n  luding m bi l  and fi xed statlons t n  
t he In ternat ion a l  s rvl , ) u . I n g  LY11e A-3 emlss l  n with l ie ns  d !)OW r In  xc ss  of  IHt y  
watui. 

Op rat r of  t h i s  class a re e l ig lbl , c, ac•t as ch ief  op rator nt  ·h ip  stat ions of th  second 
(\la s a fter the  rv lc  record ha,; be n endor d .  cert i fy ing 10 s ix mont h s  • rv lc 11.s a rndlo-
t I gra ph op rator  on board a ship .  ( R u !'-' 435  

( 4  RA I TELEC, RA PH PER..\.T R TH f R O  LA, · .-,\ ny stat ion xcept as fo l lows : 
( 11 )  Broadcast  ta l i  ns .  
( b )  :\ I  bll tat ions op n t the I n t rnf\t l  n a l  servi .,, of publ l  • c, rr sponclenc . 
( c l  The p s l t ion  of chief  op 1·a tor at s tat ions u sing tYP" A-3  •m ission w i t h  I I  ense/1 pow r 
I n  x s of fi fty watts 

R T t a  Ion 11�ing(5)  R A D I  TE LEPH NE 
m i s  Ion .  1 1 A -, ( 6 )  RA DI  TELE PHO:,...'E O PElRAT R :N D  LA .-.-\ny stat on us ng LYI e -� 

mission exc JU broadcast s tat ions. 
< 7 1  T:,\ I TELEPH N E  PER..\.T R 'rH l n D  C LA .-Any stat ! n_ it ·  pt broac tcast .  1 1 . ­
lng typ,; A-a mis  ion , w h ich Is  I i  •n ed to use a ma x i m u m  11 , er  I fi f ty w a t t  _; 11 1 ·0 ,,1� •Cl 
how ver, t h i s  t' lass of l icense shnl l  a lso h val id to or, rnte stat ions u Ing t y p  • - ,I •miss i o n  
(ex ept hr ad  a t stat ! n ) ,  which are l ic<1 n��(.l 1 0 u�l• 11ower I n  exc ss of fif ty  wat t s  I [  t h  
c h i  r op,;rator r gu larly i,mployed at  such ,sui l lons h, d!! 11 rad!  tt• lephon> second cl � s  1 1 -
t'<• n iw or h igher ,  a nd t hR L  at  I a .� t  n<' op rator hold ing  a rad lot li;phon second cla�::1 
I i  en ·e  r h li:'h r J • ava l lal.> l  I m m  d lately on t·.a l l  In 11.s  of m nr�ncy. h n thl c l a ·s of  
l ie ns t ndo1·s"d sh wing protl Pncy 1 11 h omln nta l  t'Ocl at a sp •d or fifteen word s  
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per m l nut such Ileen w il l  al o be \'a l l d  for the OJl rat ion of aircraf t  tat lons  usln Type 
A- 1, A-2, or A-3 timlsslon. 
4H. In al l  case where not sp clf\cal ly provid

111 nt  as cnl r op rawr . 
• op rator l icenses p rm l l  employ-

44 - . A n y  p rson holding a val id op rator y la ·s may op rate any tat !on In 
the exp rlmenta !  serv lc l ie ns  d !or and o r <1u ncle above 30,000 kl locycl  "· ( e Ru le �02 to 324  lnclu l \'e ,  which gov rn nt.al rv 1ce. )  

Hli. Upon pa sing t h e  ret1u l red examina 26  to  4i  • ) ,  a md lot le  ra 1>h la. s 
l ie  ns may be I� u to l nclud a radlot I pb s n ors m ti t ,  m wh1 ·n ca e t he l ie  n t> 
w i l l  b v l id for racl lote leg-raph prh'l leg and rad iotelephon pr t ,· 11 g-,s t r th., two classes 
l 1 1dlc;a 1 d. 

44 7 .  The fo l lowing clas no I ng;,r lssu.,d but a r.- valid unti l  ex1i lra l 1on 
11 nd m. • 1 the t s  of  Ru le 4J!t nre tu lfl l led tse, v lc  req u ll'  menu, 
susp 1·y l ,  e w i th  • 

( L FI
t s wl  ss  

qu lvn l  nt  of t he radio • 

( SE c <Ju iva lent o! th rad io-
t a s 1. 
( 

• 
0 1u l \·a lent  of t he racllo-

t 
( 4 ) A 
the r 
(,1 ) O, 
te le 
( 6 )  Tl  ' A L  
St'CO 
( 7 )  • LEPH O:K 
TJ l Tl N '  I .  
exph·a t l on for t h e  o p  ra t ion of

(a)  Broadcast stat !Qn. 

b CODSldered RS 

qulval  Ill of lh ra d!  -
e<1 u lva lent  of th ra d lote Jepholl!' 

TELE PH :-IE PEH • -
of l ie  n,; is valld un l i t

( h )  'l'he position of  chief o p  rator a t  stat ions us ln  t �7)e A-3 m is ion w h h  I le  n d p vei­
in  xcess of fift y  wat t a nd not lie nsed In the avlaUon servlc . 
(c)  tal lons using other thnn type n .  

Lie- ns s f th is  c lass. or any  0th r ng thl .  clas C ntlor,  ment, may b r -
n w d w ithout examinat ion provld d th 1ul remen1s of Tiu l  4a ! I  ar  fu l fi l led , . as  a
ra ad c las l ie n , 0 1· a nng a radiot.-1 ph ne s cond class  ndor e-
Jll ay be. 

J,'orm N . 756  for op rnt or ·  l i e c,;pt amateur, may b obta i n d from 
t h o r  from the office o f  any I nspector.  mpl  l ien of th rorms they shal l  I> · 
r n pers n or by m a l l  to th l ns1>ect arge of the r;ad l  ins1>ect 1on ct1su-1ct 
In which t he aripllcit n t  di, I re · LO Le x a m l ni,d w flnn l :urn ng nwnts  sha l l  b mnae.
I f  t he avp l i  ant  desire to b exam l n  d i n  '?.'asi11 ng-1on,  t h.; fonn h a l l  be r t urn cl to th ·om-
m i ssion, at  Washi ngton , D. . r r  t h  aµ r renewal  of l lci,n 1: , and th i,rvlce r�-

n t s  of R u le 43. ar fu l fi l l  d ( .  rv t su p ncl d unt i l J anuary l, 1935 ) ,  the 
flcens may b Is · uecl hy m a l l  rr vhlch orig ina l ly  issu d th  l lcense sough 
n.,wed. A 1>p l lcal lon l'or ren wal  a lso h • bta lned a n d  su bmi t ted by tJ r -

sonn l ly npp ar lng at any point wher examinat ions are being held : and the renewal I l e  nee 
u bs 1uent ly Issued by mall .  Any appl!CA.nt may ubmlt h i mself for x n m t nat lon at  the time 

r gular xamlnat lons ar being oncl uctecl, e lth r at a fk ld offlc or an ·1tmlnlng poin t ,  1 1 1  
w h l  h as th apµl lcal lon Form No. 756  may be ti l l  cl out a n u  tl l d at  t he L im and p lac or 
ex1tm !nat ion.  

Q R N

By MARK CONEY 

WAS JI ¥ F E JI ' . U ! 
'l'h l  on has gon • lb • rounds of th tat l c  rooms,  h u t  I t  meri t s  Jlt,rpet u nt lon i n  pri n t .  A b r a  ·s1 ;ound r , h o  Is i; neral l y c ns ld,•r�d a big shot was t m11 ra rl ly  on hi upper . fi t' lurked In n ln.t l • room awai t i ng the nrriv l ur  some gen •rous sou l  from \\'hum h., cou ld chis 1 a l u n ·h .  1 1 1 cam • a I l k  Iv pr ,. p ·ct an 1 our finn ncial ly m ba nasst>d r'rl nd broach!cd the su bJe • t. . 
"O. K. ?' '  agre� rl th ( 'Ii. U L  ous ph l l a nt h rup,. t 

" 1 ' 1 1  ta !,;:  you 10 l u n  ·h,  l>u t (l n ' t  ent  mon: than lhl:•ty- f l v C ms worth." 
In , c la ·sy rest u r:\n l  11·ht>r our I m p  cun lous  b1·oth r wa wdl known.  lmt cer tru n h• nm 

t,�o,�;��1;�. Lt' hnv .. euni us ,  th  two at ,  scil n n in{:;' 
" L<,ok h r , "  sa id the g nt wi th  th t'unfll:' I n  a vol · 1,  loud en�ugh t o  b ti  htmrd b y  t h e  b a ut l ­

ru l l i lond wal t res 11 1 1d ha l f  l lw pat rons In h 
place. "You ·an at mnrt> th ,rn t h l ny-fl \' c m s  
��off.

�: I ' v  b e  n hu ngry m y s  I ( ! I k now what  

Op 1·a t a r  accu tom d t b l lowlng In  m. m­
m t h  auditor ium • d not pick u 1> tudlo  t �h­
n ! ,1ue v ry 11 u lckly. And Yt JU can not talk to a 
prlma don na ns you wou)d to J ,-nn l� th hnsh

l l ng.,r down I n  J oe 's  Lu nch art . These · !mph, 
fnets \\'t'I' I ·n rn d at COIi Id rnhl C St by t h  
·hief " ll  rat( l l' o f  a rta l n  snml l  radio suii.!un. 

The . ovrnno of  a v is i t i n g  ,pera troupe , who 
had r · 1 1  at dly r • fl!$ cl to Ing ov r t he radio, 
\\'RS Il l iced \\ ith consld •t·abl d l llkul ty 10 tht' 
"1Ul t 01 1  0 1· a n  audit ion.  Th<: chief  op, whose j h 
lnclucl d m, ny dut ies, made sev rn l  attttnJ > L  • 1 ,, 
teach 1h.- gu t t draw a w a y  fMm lht mlcru-
11hon • wh1Jn she h i t  h igh . Final ly ,  after n r­
vously "'" chrng his  met r pant.>! duri ng a r •n­
dl t inn,  he lust hi pal l  nc ancl s trode ov-,r to 
h;,r wi th  l.i lood In his e,· . 

"Lislt'n,  M :uy O rd�n. " l1 • cd <1 . "How m a ny 
t lmls m u st I hav-, 10 I t' l l  you t h a u l  you r ui,;ly 
1 1an nwny  from t hat  m ike wh 'n you fc I yu u 
ha v 1 0  sc r�e •h ! "  

Ht lij I k ing  !o t' anol llt'r  Job. 

i 

;������������ti�

S d . •. . EASY 
Improved MARTIN Vibroplex 

en tng 1��
1-

. 

Easy- W or k i n g  

With the ,enu ine  M arti n .1. o. 6 

N e w VIBROPLEX 
Re1r. Trade M8rks :V ibroplex : Bug ; Lightning Bui 

IN CO LORS : Blue, Gren, . Red 

I Tho =oothost, .,,..,._wMking bug on tbo 

I 
market. Easy to learn. Easy to operate. 

Makes sending easy. 

Black or 
Colored. $ 1 7  Nickel-

Plated, $ 19
Special Martin Radlo Bng-F.x t r : i  
l a rg , Speci a l ly Consl ru t l e<I Con­
t act po i nt for d i rr e t  use 
w i t h o u t  re l a ,v .  Bl a c k  u r  l 'o l  $25

OB0
la
10
crked

o
, 
r $ } 7 Nickel- $ } 9 

Old V ibroplex accepted 11:11; v a rt pn _vmem 

f THE vmROPLEX cOMPA1lf; i;t
n
' .. . . 

..!? 825 Broadway, New York City 
:tit 

Cable Addre ss :  " VI.BROPLEX " New York . 

);{����������
BARGAINS YOU CAN'T RESIST. 

.n:w :t: L L  )I E 'r E Jt .  

S 1 1Hl n l  O !Yer  W h i l e  'l'hPY  Lns t  
:\ 1  t a l  ,:as 2"  Thermo up le
R .F .  meters ; 1 -2-3-5 ampct''
ranges. Rei;u la rly  sold for 
$9. 25 n t .  p ('ial . .  . .  . .  . . 1 .0;;  

R. . A. 2 stai;e am11 l l fler ,  us s 
2 0  r cl i tl  1· ; 1 9 9  firs t  . tage : 
1 7 1  s cond sta •e : housed m 
m t a !  cab in  •t .  The f}OW r 
tra nsr  rmer a lone is worth 
the specia l  pr l  e of . . . . t .r.o 

ll ru no )l lcrophon  l I t  

Ri hhon or V loci ty typ . .  :; ,s  
Condens"r head k i t  . . . . . . 2 . !1 4 

i- U (J r 8 1 1 • c l n l s  

DeFor s t  4 1 0  sc l l lalor am-
p l i fier . . . . . . . . . . . . . . . . . . .  n;;o 
Fo1· st  4 l H ;1 l f-wave r c-

,eu cra l Jl n d lo S 11ec ln ls  

247-K .00025 var. <>Ond ns r.
. ; :;

247 - .I  .00025 -va ,·. cond,• nser 
w i t h  v rn i er . . . . . . . . . . . . . .  $.ii;. 
3H-:-I- · . L.F . .  oooa5 m •ml •nd 
u l :Ht's . . . . . . . . . . . . . . . . . . . . · 1 .2:. 
27i co l l  forms 25 ach. 3 
for . . . . . . . . . . . . . . . . . . . . . . .  -"•
3 i-A p nk r flit r su i table 
for use betwe  n i l-45-aO-a 
pow r t u h, a n d  magn l i e  
S l)<,ll k e r  . . . . . . . . . . . . . . . . . . . . � Q  

'\Y e" tc.r n  :t: l�c t r l c  l 'hon1• 

1'Yl P- 1 1 lgnal  orp phones. 
These wou ld  ord i na r i l y  se l l at

T .50. All n w-a l l  p rr  cl.
F t  r ·,. a .  g n u i ne ba1·gni n . al s.o.

� E "' P F: n t: n .u , 
3G6- ,\ . A n  Improv d shie ld ed 
l Y P  , 66 f l \ .  2 16 \', - a amp. 
1 0, 0jO v. inwr�e ! lt -ak . . . :,.GI)
! Ot-A - 1 7�,w. h igh rrequ ncy
L ube . . . . . . . . . . . . . . . . . . . . .  !M.»0
PrN· l>1 ion c1·v�ta l hold r . .  1 .2a
Y cu l crysui l J O  KC' O or 160
•11c- 1 ers . . . . . . . . . . . . . . . . . .  2 .GO 
\ I t h  C'l'YSta l ho lder  . . . . . .  ' :L:iO  
Y cul  xtal  . I or  l <µ a<' 11 1·-
acy . . . . . . . . . . . . . . . . . . . . . .  ,1 .00 
w i t h  'ry la I ho lder . . . . . . 1 .00 

'I '  I t ;\._ • s t' () lt ;\I J·: I IS  
2 ; v. . 'l'. 1 0  n m 1,. 10 ,00 v .
insulat ion  . . . .  , . . .  , . . . . . . .  2 . 7:i
J O  ,·. .T .  7 n mp. w i th tnp 
prltn:, ry . . . . . . . . . . . . . . . . . . :i .9;; 
U n i versal  I l a te  t r fln fnrm r 
300 , . capne i l  v :  7.;; 1 000-
roo v .  each s l cl - .'.L' . . . .  $ 1 0 . 95 

T. oe 
Type 
plate 

Y I , Y ,\ .S I  A ' I '  l ' n:�; . 
30 . . . . . . . . . . . . . . . . . 1 2 .�0
203-A w i t h  , raph ltc 

. . . . . . . . . . . . . . . . . .  , . I ;  . :.o

l ifler . . . . . . . . . . . . . . . . . . . . o:, Ll�t 3 .60 Navy knol J - 1/ " l J •• FO ll t:;;T 
t u ng·$ t ,·n contart s. n ly  a few 503-. .\ , 5 1 1 a nd ;,�5 t u hes. now 

u .i n tlty Is limit a-ord ,. now 1 Ct al • • • • • • • • • • • • • • • • • • • • 1 .2� man u fact u recl uncl"r R. .A .  
I f  you ne"d any w i t h  R •gu l 11 1· knoh . . . . . .  1 . 1 0  su 1wn• l s lon : .-ach . . . . . . . . .  1 .-, 

We Pttbli h No Catalogue. BUT Offer Immediate Delivery. 

O.rll e r  over 2.00 J O  p r cent  <I J1 s i t .  1lu l u nce C. O. J I .  r u , I H  , 2 . IHI <'fi sh  w i t h  orcl l 'r , 

UNIVERSAL BARGAIN HOUSE 
5 East 42nd St. New York City. 

"/ A W  YOUR AD JN COMMERCIAL RADIO." Tell t l ds to o-rt r 11dvcrtia rs. il halps 11/L of us 3 -a



BARGAINS 
New Low Prices 

ARMY AND NAVY 
RADIO IJlTRPLUS 

Jusl bought iO o[ lh s from U. . 
�av:, aml you can ha,·e them al ¼ or 
�avy s co�t. ur prl • .......... $iS.�t 

�ew ,,� sthl!"lllrnse (ien:.•rntor� 

s d eilher· as l, nerator or Dy110,notor 
Fil. \'ol s 6.9, Plate Yolls 400-"00 
Fil. Amp 3.i5 li'lll M. A. 250 
Complete with filter �-16" shaft, 3·• 
long, weight ao lbs. 

� E,V-Ji;d 1 s·)n f- or"\;.. u��h-•i�y 
Typ B -1. 1 ll ,·all, Ji ami,., 
conlain8 7 c1,lls. Comp! te In 
Ste l. portal;!� case ..... 1� (hJ 

Ho!lz r - Cabot 
"lll!ke." t; t a h 
typ . carbon gran• 
ular t.ransrniue1�. 
As !lluslral d .  

c�to 
a-15-15, guarant.-�d ¼ of l'/. 
accurat .............. ,40.0 
A.mm t£'l"s, D.C .. porlabl , ne, 
w ston model 4", 3 seal 
0-1. 5-15-1-0 with :) seal •x 
•ernal ><lrnnt and I ads ¼ o 

$1.00 

ondensers. Mica, op. voll 12,-1 
500 cap . .  OQ4 

Oublller, n w .............. $7.50 
Dubli r, used ....... ...... 5.00 

U. S. Navy Oxi­
dised Brass Mast• 
head Lights (clear) 
5 inch s high ov r­

ail, 12 pounds. 
$7.50 ach 

WlrelP.SS p .. new ... , .... 5.00 
Wlr less sp e.. used . . . . . . . 2.50 

ond ns r. Dubilier, mica, volts 
�o.ooo, cap. .0012-.001-.ooos or 
.O 3 ............... ...... $JO.OP 
ond n r, ublli r. mica. OIJ. 
volts ,500, cap .004 .... $5.00 

ondenser • Dubili r, mica, op 
volts S,500, capacity .0004 
mfd . ..................... $5.00 

ondenser , '.\1urdock .002 mfd. 
5000 volt ................ $1.00 

XKW J,OW P.Rrf'F; 

Dynamutor 32/350 volt. ball 
bearin&, 0 mills. p clal $9.00. 
Per pair ....... $W.00 
W stern Electric Swlt hboard 

.W 928. 'ontrol h ard for 
Dynamotor System . w. 927. 

onsi ts of starting switche� 
fuses, 0-50-500 volt voltm t 'i: 
with switches for testing ma1n 
lln s and output. Also contains 
comp! t filter system. Very 
sp cial . . . . . . . . . . . . . . . . . . . . .00 

GE ERAT()R 

110 volt a.c. 900 cycle sel(-ex-
it d 200 watts . , ...... 10.00 

165 volt a.c. 600 cycle, self-ex-
ited 250 watts .......... $15.00 

110 volt a.c. 600 ycl , self-ex-
120 d . .. 110 ur 220 a. • .. 500 ycle, cited 250 watts ........ $25.00 

260 watt ................ $30.00 1 0 volt d.c. 660 mills, l kw. 
120 d.c., 110 or 220 a.c., 500 cycle Esco 1750 r.p.m . ........ $45.00 

600 watt .......... $40 to $75.U0 240 volt 500 cycl , !(-excited 
120 d.c .. 110 or 220 a.c., 500 eye! , 2500 r.p.m. 250 watt, (also 

1 kw . .......... $7,5 to $10000 hand driv) ............ $25.00 
120 d.c., HO or 220 a.c., 500 cycle 120 volt d.c. 6 kw ........ 60.0 

2 kw ............ $50 to $150.00 120 volt d.c. 20 kw ...... 115.00 
120 d.c., 110 or 220 a.·., 500 eye! , 600 v ll d.c. 2 kw ........ 4-5.00 

5 kw ............ $95 to $250.00 220 volt a.c. 500 cycle l kw 4.5.UO 
120 d.c .. t 20 d.c .. 2 kw .. $60 00 220 volt a.c. 500 cycle 2 kw. 60.00 
120 d.c. to 400 d.c. 2 kw .. $4".00 12 vnlt d.c. 60 amp ... ... 15.00 
120 d.c. to 600 d.c. 2 kw .. $65.00 12 volt d.c. 33 amp . ........ 7.50 

Lnrge t ltadlo ElecLrlc up11ly Hou. c 111 . . 011 Army Nn:vy 
20 1ier c nt. roq ■Ired on . O. D, orders. o orders lllpp d lor 
I E A'rALOGS. 

1% ac ..... , .... $30.0 

Dl ·o. TORA(rn 
BATTEll.IES 

ALI, 'l'\"l'E • 
1.� VOLTS Pt::R 

A-1 Amps. 175. Per c 11 
A-6 Amps. 225. P I' c II 

- Aml)s. 300. Per cell 
R-4 lll])S. 90. Per cell 
M- Amps. 11 Per c 11 
L-40 Amp . 25. P r cell 
J-:i Amps. 37. Per cell 

Navy lrcraft D}•na.motor, en. 
• I c. new, 24/1000 volt . 1 amp., 

extend d shaft with pulley, can 
be drlv n by motor. or propel! r, 
giving 24 volts output for fila­
ment and 1000 volt for plat or 
driven by Its own input of 24 
volts. Yalu $250.00. Our spechl.l 
pric ................... $50.00 

llY�'AMO'J'OU.S 
24-750 olt Gen. Electric 200 

mill ........... , , . , .... $27.50 
24-1000 G n. Elec. lOOOmllls 50.00 
U-1500 n. Elec. 2½ kw. out-

put .............. , , , .... $95.0U 
12-350 volt O mills ........ 18.00 
12-750 volt 200 mills ...... 30.00 
32-350 volt O mills ........ 9.00 
32-300 volt 60 mills ..... ... 7.50 
Oynamotor Armatur �- General 

El ctric triple commutators, 
d.c. 2'1/1500 volt ........ $12.50 

urplu . Po ·htgo nnd de11oslt or 
less tlmn J.OO.-WE DO o•r 

MANHATTAN ELECTRIC BARGAIN HOUSE Dept, CO, 105-7 Fulton St., New York Clity 




