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Quantity of electrici ty 
Reactance 
Resistance 
Susceptance 
Speed of rotation 
Voltage 
\York 

Q, q 
X, x 
R, r 

b 
n 

E, ' 
]V 

I.ETTER SL\I Il OLS FO I\ VACUUM TUBE NOT ATION 

Grid potential 
Grid current 
Grid conductance 
Grid resis tance 
Grid bias volt..'lge 
Plaic potential 
l'bw current 
Plate conduct..'lnce 
Phie res istance 
Plate supply voltage 
Emission current 
M utual conductance 
. -\mplific.'!tion facroJ' 
Fil:tment terminal voltage 
Filament curren t 
Filament supply voltage 
Grid-plate capaci ty 
Grid-filament capacity 
Plate-filament capa city 
Grid capaci ty (C.p + C., ) 
Plate Cllpl1.ci ty 
Fi!ament capacity 

NO'l'E . Small letters refer 
vlliues. 

E., e. I.. i. 
g, 

" it. 
Ep , ep 

I p , i p 

g, 

" E, 
I , , . , 
E, 
I, 
E, 
C.P 

C" 
c" c, 
c, 
c, 

ro 

Al!SIU)VIATW:<"S CO M:IIO:-."Lr USED IN itADiO 

AlterIULting curren t a .c. 
Antenna 1\nt. 
Audio frequency a.f. 
Contiuuous wavC/l c.w. 
Cycles pel' second ,-
Decibel db. 
Direct cuncnt 
Electromotive force 
Frequency 
Ground 
Henry 
Intermediate frequency 
Interrupted cont inuous waves 
KiloeyclC!l (per second) 
IGl(lwatt 
lI .. regohm 
Microfarad 
Microhcnry 
Micromicrofarad 
i\l icrovolt 
Microvolt pet meler 
:'.li!liampcre 
Milliwatt 
Ohm 
Power factor 
Radio frequen cy 
Vo!i 

J . .., . 
e.m.f. 
f. 
/l;nd . 
h. 
U. 
I .C .W. 

k, . 
kw. 
Mn 
I'fd. 
,h. 
I'}lfd. 
, ". 
1'1'/111 . 

=. 
rnw. 
n 
p.r. 
rJ. 

m 

, 
d 

dk 
h 
k 

NETI\IC PJU;J'!X£,S USED WI'I'H kAllIO 
QUANTITn:s 

1 
One millionth 

1,000,000 
1 

One-thousandUI 
1,000 

1 
One-hundredth 

100 
1 

One-tenth 
10 

1 On, 
10 T," 

100 One hundred 
1,000 One thousand 

10,000 Tel) t housand 
1,000,000 One million 

FIG URING THE CAPACITANCE OF A 
CONI)E:<.-SBR 

micro · 

milli · 

centi -

deci-

UnJ-

deka-
hekio-

kilo-
myna-
mega-

kA (11. -0 
c= 4 ... dX9XfO> 

kA 
= .OOSS{f(n-l ) W- · "fds. 

whelc A = area of one side of one plate (sq. em .) 
n = rot.'!1 number of plates 
II = separation of plates (cm.) 
k = specific inductive capacity of dielec­

tric. 
The Specific Inductive Capacity (kl is a prop­

erty of the dielectric used in a condenser. It 
determines the quant ity of charge whieh a given 
sepamtion a nd a rea of platl'Jl will accumulate for 

'CABLE ot" IHF. I.F.CfIllC CONSTANT;; 

"k" 

'00 
6.6 I<> 10 
4.0 to g 
2.0 to 2.5 
3.9 to 4.2 

" M 

" 2.5 

" :1 .3 t.o 4.9 

'" 3.1 I<> 4.0 
2.23 
2.5 I<> 6.8 
5 to (I 

l'.mcrort rollW' 
K iwro!u K ilooolt. 
per .",. PM' ;...,1>. 

7.$-9.0 
000 

"00 
. 00 

150 381 

120 30'> 
80-200 203-5Oil 

3()(1.15(JO 762-3810 
1100loo 280-400 

a given applied voltage. The ,. of the 
dielectric varies as In t he above table. "k" is 
the ra tio of the of a eondenscr with Ii. 
given dielectric to the c.1.paci tance of the SlIme 
instrumen t wi th air dielectri c. 

W hen t he fLir diclectdc in a variable condenser 
is rephwed with wme ot her fl uid dielectric iUl 
maximum and millimum capaCitance values are 
multiplied by Uk" and the' sparking " potentia.! 
is increased . 

Fluid dieiL>e trics repAir themselves after a 
bN'akdown unless an arc is maintained that car­
bonizes the oiL Dry oi l is (l good dielectric with 
quite low losses. Wilen w lid dielectric is used it 
should be borne in mind that dielectric strength 
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!breakdo"'u voltage ) becomes lower as tempera­
ture meso Breakdown is a function of limc 
well as voltage, A condenser that stands "~Ij •• ~ 
severAl thousand volUi for a. few 
break down when connected to a 
fo r Il. h~lr-hou r . 

Example of find ing condenser ("npttcitflnce: 
We have 3 plates, ;:1" x 5", ill air. The pl:ltea are 
septtrated 7f' . 1" = 2.5·1 centimeters. 

k= I . . 1 "" 7.u:'! X 13.70= 9ft.Ssq. cm. d= .;1 1 75 cm. 
n-I=2. 

c= .00 IXOO.8, IO-~- O'UVV\ .. ..,.~, r 53" .32 X - .~" /f. . or 74 

In icromicrofa rads. 

The ctlp8city fonnu la Ileoomeil as follows, when 
.~ is lhe ll~a .of one side or. one r 1ate ill 8qU(lrfJ 
Inchu a nd d IS the separation 0 the platCf! i ll 
j'ICJie,. 

c = .O:t2:.l5 ~~: ( 11 - 1 j I U-' ",fds. 

If wc put the condenser of our example in Castor 
oil lhe incrcllSe in capacitallce, owing to the 
greater value of k, will make our condenser have 
a capacitance of 

53 1
4 X 4.7= 2,';0 micromicrofarods. 

_ The air condell~r !!,ig~t s~ark. over at about 
1.8 X .3175 cW.- 2.4 (5 kv. (_, 17 .. volts). 

In oil (etlstor oill it would have 150/ 7,S (or 
381/ 19.8) t imes the breakdown voltage of ai r. 

liiO I" 'g 
7.1S '" <f. _ " 

19~ X Ui5=4i,t.IOO volta 
\re Cllll find the II:lme ,· ,!lue directly: 
150 X .3175 cm. = 47,600 volts (pea.k) . 
Using the forw uls8 for "reactance " we Clln 

lind whllt the voltage drop ncross this condenser 
will be when CIIfryin" curren t at 1\ specified high 
frequ ency . 

I 
X ' =2rjc 

where E. is the reacw.nce voltage drop, C ill th(' 
CapacitAnce of the oondeIlJleI" {farads}, 

j is the frequency (cycles per second), X. is the 
re3ctance of the condenser III ohms. 

SUPJ>O!IC we are using the 3-plate fixed a. ir con· 
denser ill our 9.!ltenna circuit, a nd thnt 0. nldio­
frequency ammeter is in series with it. We are 
operating on a lL SO-mete.r wavelength (3,750,000 
cyclCII) and the meter tight next t he condense!" 
reads 1.3 amperes. Whn!, is the voltage drop f1cross 
r he lIir oonden.scr? 

I 
X < - "--'{iiai1. I;;;, liilrr");-(3a,1;'OO",~OOOOO1):-7(""'C. ,.).jO)-",o-,,"" 

1 10' 
- 12.57 X10-.l= 1257= 797 ohms 

E.= (797) (1.3) = 1034 voltB (root menn square 
' ·lIlue \. 

H the wave IS Il sine wave, this value multiplied 

by 1.4H will give the " ~k ,. 01' Illll..'l: imum n ihil' . 
103-:l X 1 A (.1 - H62 volts (peak) 

Our radio-frequency a mmeter measures the 
heatingeffectof ali the Instantaneou8valuC8of cur­
rent during the r:J.dio-f~ueDcy cycle. The direct 
current, the 8qullre of which equals the average of 
the squares of all lhe values of alternating current 
over a whole cycle, J)roouce~ the &l.lI\e he3t as t he 
nlternating current. Alternating current meters 
generally used (or Il..e. switchboard work read the 
effcctil~ or root moon 8q!Ulre va/lies which we 
mention nbove. 

I.NDUCTANC~ CAu.:ULATIOS" 

The lumped inductance of coils for transmihing 
and reoeivmg ill fa irly ea:!y to calculatc. 

I~= .03% afnf K 
b 

tror 8jn~e-layer $OlenoiuJS) 
Whero /, 18 the inductance in microhenriell 

n ill the number of turns 
fl is the mean rfldius of the coil (em.) 
t> is thc length of coil (cm.)=nD 

V is the dist.filnce between the centers of 
two adjacent turns 

K is the coil shape factor depending on 
the ratio 2 alb (see chart). 

::ltart with the given coil diameter. Csing the 
overall length of the coil lind It value for K . Tf i he 

• 

o 

- -

I 
I 

o I 234 5 
LENGTH (INCHES) 

F(NDING " K · 

•• 

diamel-er is 5" t o the right 
from " sawe time 

seale. Notice 
at "X " 

th, 

turns of 
diameter 

CWI";; turn!!, 
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'" " UJ , >: " 

+" , +" " , • -'--, 

RELATION Bi."rWEES INDVCTANCE, CAP ACITY AND FREQuE Ncr 

With this chart a nd a straight-edge any of the above quant it ies can IH: determined if the other two 
are known . For example, if II condenser has a minimum capacity of 15 ""fd . and a maximum capacity 
of 50 ""fd., and it is to be used with a coil of 10 "h. inductance, what freque ncy rango will be covered? 
The straight-cdge is connected between 10 on the lefvhand scale and Ui on the right, giving 13 mc. as 
the high-frequency limit. Keeping the straight-cdge at 10 on the left-hand scale, the other end is 
swung to 50 on the right-hand seale, giving a low-frequency limit or 7.1 me. The tuning range would , 
therefore, be from 7.1 me. to 13 mc., or 7100 kc. to 13,1XlO kc . The center scale also serves to conyer! 
frequency to wavelength . 
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XU~II!£Rt;O OHILL SIZES 
fJr i1l.d flA' 

Dia",<UT Wi ll CI,~r Taf1l' ..... I ron . 
N~mba (mild Screw SUi"" Bran * , , 12-2-1 

C< H -N , 12-20 , , , -
< , 

W 10-32 

" ,eN 

" " " Iii 
W l Z·2~ 

" " 8-32 

" 12-20 

'" " 10-3~ 

" 2:1 

" " 10-2~ 

" " " "" ~ Ihl ~ 

::;"18 

f; XTlU(."TS FRO~I 'TUE HAD10 LAW 

The complete t ext of the Radio Act of February 
23, 192i, would oceupy mallY pages. Only those 
parts 1ll0!!t applicable to amateur rfldio sl,atioll 
licensing and regulation in this eountry (with 
which we should all be familiar) are given. Note 
particularly Sees, 2u, 2i, 28 and 2\) fin d t he 
penalties provided in Sees_ 32 find 33. 

Re il ""acltd h~ Ihe 8 ... <11. and If".. •• of 1I<lJ)U • ....w/i",. 
v! th. U"i,<d Sl<1, .. o! Am.,.;"" in CtmgT'" a .. ",,,Ucd, Thn ~ 
110;" Aet i. intended to rcgulnte AU ronn. of int~ ... lato a nd 
f_ilIn rodio ".""mw,ions and ""m",uuicati on. within th~ 
ti nited State., it!! Tenitori"" a ud ~euion. : 10 nl,uutain 
the oo"tro! m t he UnitOO Sta~o O,'cr I'll th~ channels m 
inte ... taM sn" loreign radio tran~l:ui .. iQ"; and 10 jlroviue lor 
tb~. lloe 01 such chan""l •• but not Ihe o,me ... h,p thereof. 
by indh'idunl.a. I\rma, or eorporation •. lor lim ited perioc!a of 
t,me, uuder Ii".,,,,,,,,, granted by F«Ieral a uthority. a nd no 
.uch liocnse .ball ~ """",t rued til orcate a u)' r4r;ht. bllJ'o"d 
Ihe I.e',,", wnditioru . and period!! of the IIce n.n. That no 
penon, firm. wmJlllny , or corporation .hall ule or operate 
any apparatus lor the tr~n .m;s.ion of energy or eomrnuDies­
tiOD' or ,;gnals by radio . . , except under and in ~cwrd· 
"Dee " ith t hi. Act and witb a Ueen.e iD that behall grantOO 
under the pro,-i, ions o~ t hi. Act , 

S.,..,. 3. That a oommi .. ion i. h""by oreatOO and e.otab-

GREEK ALP IIA BI;:T 

Since Greek letters are lISed to sland for many 
electrical and radio qUfllltitic-a, the ll fimeS find 
symbols of the Grttk alphobet with the equiva­
lent English characters fire gi.'en. 

Gmk Greek EngliAh 
u tter Name Equt va lent 

A • Alpha • 
B , B,ta b 
r y Gamma 

~ • • ~ltli 
E • Epsilon , 
Z , Zeta • 
IT , £ta , 
e, T heta 'h 

Iota · I • • 
K • K1l. p\:d k 
A k IAlm a I 
M, l\Iu m 
N " N u " Z , Xi , 
0 0 Omicron , 
II r Pi p 
p , Rho c 

" • Sigma • 
T " T"" t 
T • Ugjilon 0 

• , . P i ph 
X X Chi ,h 
• • Psi p. 
n " Omegfl 

I 
0 

li , hOO r.o I>I! Imo"""'" the FOO~ral Radio Conlm i".i<>n, lI er&­
illB!ter referred to ... the oommi."inll, which sball I>I! 
oo,uro-l 01 fi,'e CODlmi .. ionera 

S>:c. 4, E' C<lpt "" ot b ... ... i.e pNvided in t hi. Act, the 
oo",rniooiou , lro", 1""0 to time , "" public (lOnvellienoo, 
illt(:r",,\ . or nCOONit y rflQllireII, .hall -

(to) Cl .... ifr I"II.dio ~lBtiOIl$; 
(b ) Pr..,.,..ibe \ he naturo of t he .crvice to be rendered by 

c.eh 01_ of lieon,cd . .... lion. and each .talion wi thin any ..... , 
(e) AMi,n h~nd. of Ireq"""ci,,. ur wnvcicn.atb. to the 

varioW! cl. .... ee of , tationo. and ....... ign lreq" enc,e. or w,,,"c' 
le!'fl~M lor eacb individual , talion a nd determiDe t he po,,·cr 
which "atlh . tation . l>all UAI! and t ho time during ... hich it 
may operate; 

Jd) Determine t he 10000t ion 0/ cia'$"~ of stations or indi­
vi uol.to.tion.; 

(e ) Regulate Ibe kind 01 8pp~ratu. to be ",,00 ..... a b re­
"poot to iti! external e£leeto and the puri ty and sl",rpDeIIs of 
the emi"'on. from """h oWltioD and from t ho aprant" . 
therein: 

(I) ~Iah oucb rea:ul~tion& not ineoD.ist-ont ,,"itb law •• 
it may dee m n,,",u',TY to pre"ent inl.erlerenee between 
8tatio"", a nd to CArry oul the provi. iollil 0/ t hi. Act' PI"<>­
.wed. hou'.ffl' . ... 

(i) H&vo authority r.o llUl.k" ",""]"Il l ru]"" and regulation • . . . 
S~c_ .5 , }' ro", and aftcr one )'e~r a/ler t be h,-H nleetiog 

of t he oomnli""ion e ...... ted loy thi. Ad (Mar. I';. 1(127). all 
t lte powe ... and a uthori ty "",too. in th o wmmi .. ion under 
t he term& of t il;" Act. ",,,,,pt ... to the revoeot ion 01 liecn.e8. 
.hall boo v .. ted in and """eiaed loy tbe Secretar)" of Conl­
mere(! ; exoepl tl""t tb~ ...... lwr th~ Mmmi,.ion ,ball have 
powcr and jun.didio n to.oct "pO" IOnd determine a ny and 
a ll matte ... lorollllbt I>I!lote it under t he term. of tlli •• ectioTl_ 

I t .hall w.o be t ho d uty of t h~ Se<;lrelATy of Commerce ­
(A ) l'or " nd duri"g B veriu<l of one )"ear from thn firot 

meeting 0/ t he w ml .. i .. ion created by 1;';" .\ot , t o im",.di· 
ntely rder to the oolllrniooion ~Il aPl'li",-tionl for .tll.ti"n 
liOOMCO or lor tbe rene .. -,.! or ",ooliheat,on 01 ~rifting .tll.tion 
U""n.e., 

(H) From and after On" year from t h~ tl. .. t tneeting 01 
the oom mi .. io .. crested by thi. Act. to refer t o t h9 com",i ... 
Ilion for ito action anr appU""tion lor a , tation Ii""n" or lor 
the reneMJ or mo.htl.""tion 01 any ""i.ting !tation lioen ... 
M to tb~ gr&ntinK of "'hicb dispute, wntrov .... sy, or con8i~t 
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~ITED iIT,\ Tr:S AlUT.:UR Rr.(; U ..... \TlO",. 

Pursuant to the basic rl\dio law" general rf'gula­
lions for Ilm"t,('IJrti hnve h('C11 d rafted h.v t ltl' 
Federal Hndio COInUliseirm, The text helow i~ 
that of Geneml Order :'\0. S·llls n.r n end~J, dawd 
Septembc,' 22, lfJa<), Every Il rn:.tt'ur ~houl rl he 
thoroughl,1' fnll\ il iur with thcw rCl,!: ulntions 

"_. mMion, 

hold;.", a ulid 
u" rad", 

. egulatio .... 
to oVe,.,,,~ .. maleur 

"ppo.rat~ eontroll.d 
amate ,,, radio oom-

.\ porl<oble 11 ... ion i •• I~t;on ... conatruet<d t hAt 
it 1IiI<y oon~enientl, be moVfJd about /,.,..,., pia"" to 
pb.ee for ""mmuRlcaticm and to ;n f.ct so moved 
about from time to tim." but .. (It. ordiDariIy u-' 
.. hile in motion. 

' All a "'.u~ .. of liee",,"3 proeeduno" in aU c ..... of re­
mokoiy...",lIt.l'Ollod 1.ra".Jnitte .. tile toealion of !.be al.tion 
oh.n be ,.".ume<l to be th tll of the control point, save thai 
... h_ ouch control point ill mOte than fiye mil"" f, om th" 
radiat;ne antenna the locMion oI,.U be MOurned to be that 
of the radia ti ng n .. tenna. 



212 T HE RADIO AMATEUR'S H ANDBOOK 

,., 

,., 

,., 

(~J ., 

Nat"" 0/ S.,..;ct ,,, ~ 

"ma(.eu, mobile station. "ill not 

,"'" "re t o communicate only with 

",ther ... i,,. b~n'!in provided, "ma(.eu r 
,h"l! be uoed only for ,,",al<!ur '301io 

lUI dcfined in &cuon I, pooragraph 

.. .. .. .. 

1,71[, to 2.000 kilocycl .. 
1">6.000 to 00,000 .. 

may be used 

m1\}' "lao be 

n1ay a!..o be 
picture tr .. ",,-

(I) Licen .... to individual amateur 8tation •• hall per ­
mi t Ihe U"" "'f aU frequent ;"" withi n the ... , vice 
band. above _iIInM whi ch the licetoaee may be 
enu tled to WIe and .hall not specify i ndividu~1 
f,equenci ... , 

Section V. Loc~iQn : An amateur radio .tation .haU not be 
located upon ",""mi_ con\roll.-d by an alien . 

Secti",n Vi. Rq,uWli ..... C""'tT1ti"1 th, Kind Q/.4Vp,,",>/,,, 
,0 be W"" ,<1'11, R./..,.~ 10 iI, !ixl.,.na! J;'f{<cto: 

, ,,, 

,., 
~, 

,., 

''J 

Am,,(.eut .tatiQn •• hl! not u"" appnratu, tran.mit_ 
ti lll: damped .. ave!!. 
Tbe frequenq of the "'.V,," omit(.ed by "rud""r 
&tationa mmt be ... eonot&nt and u f...,. from har_ 
moni"" "" the .t .. 1.e 01 the "rt permit.. For thi. pur­
»ooe t hey mu.t u .. circuits looeely ""ulled to the 
radiuinl: .y.(.em or devi"", that wi I Imxluce 
"(.Juiy .. len! effect. 10 minimi.e ke~'ing impsct. .. nol 
barmonico. Conduoti .... coupling eo the rlldiat inK 
antenna. even thougo loooe. i. not permitted but 
thi. r<AtnctioD does not apply .",irul\ the employ­
ment of t rtlnsm;""ion-line feeder . y.tetlll! to Hert_ 
.ian antenn .... 
Amateur .13ti(m. "'\lOt use adequately filtered 
direct cur",nt power supply or a rr!l.t:Kemenia that 
...-od"oo equivalent effectf! to minimi." frequency 
modulation and preven\ t he em;"'ion 01 broad 
.ignal •. -
Amateur ,ta tion. a..., authori.ed to U8e" ma:orimnm 
powet input into the t....t .l.ajI;e of a lrarunnitter of 
one ~ilo,.-.. tt. 

V f !. lI~~li",.. Dumtd Nu...ar~ 10 Pram! 

'E.g .. the use of unrectified alterna ting eurrent powel' 
. "pply will be eon,idered ... ti.factory in tho ampl ifier .t"<teo 
of an ""ciJl"tor_,,,"plifi~,, trM'mitter 80 Mra nged thM varia· 
tions in plate '-oltag<> "",nnot ... ffect the frequency of the 
"""illator . 
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To Handbook Readers Who Are Not 
A. R. R. L. Members 

WOULDN'T y on like to become a member of the American Hadia Relay 
League? We need you ill ~his big organization of factio amateurs, the only 

amateur associat.ion that does things. From your reading of this Handbook you 
ha \'(' gained a knowledge of the naturc of the League and what it does, and of its 
purposes. We wou ld like to have you become a full-fledged member and add your 
strength to ours in the things we are undertaking for Amateur Radio. and inci­
dentally you wiU have the membership edition of QS7' deljvered at your door each 
month. A convenient application form is printed below - clip it out and mail it 
today. 

. .. . .... .. .. . . ........... J9 ..... . 

A:'rF.RICAN IL.\I)IO REu. y LEACUE 

38 La Salle Rd. 

w. Hartford, Conn. , U. S. A. 

Being genuinely interested in Amateur Radio, I hereby apply for membership 
in t.he American R adio Relay League and enclose 52.50 (forcign S3.00) to cover 
one year's dues. * 

1t is understood that this entitles me to receive the league magazine " QST" 
for a similar period. Please begin my subscri ption with the . ....... . ..... _ .... . . 
lssue. 

Send " QST " and my certificate of membership to the addJ'ess below. 

Nome . ..... . ............. .. , , .. ...... _ ......... .. 

..... - .... - ...... ----_ . _--- . - , , ....... .. ... ... . 

-. -. - -. ......... ... .. ', .... " .. , .. ..... .. ... .. _ .. 

A bona fide interest in amateur radio is the only essential qualification; owner­

ship of a transmitting station and knowledge of the code 

are desirable but not necessary 

Stotion call , jf any ........ . .. ... , , . . . , .... , 

GrAde operAtor 's liccn8t, ir tiny .... .. ... .. . , , .. . " ... . , ... .... -.--_ .. 
Hadio dllbs of which a "j(~lIIbcr. ____ ____ . _____ .. __ ... ___ . ___ . _____ .. __ . ____ ... .. _, ..... . 

Do ~'ou know a frie nd who is also in!.erested in Amateur Kadio, whose name you might giveus 

so we ma y wr ite him aboll t the League? ....... .. " ... , .... , ... , ... " . _. _ .. . _. ______ __ _ . 

.. , ........... , .......... .. , . . . , .. . . ,., .. " .... , . .. " . .. " ... , . , ...... , .. Thanks! 

• The dues are 12.60 per year ill the United States and POOl_ions. in Ca"ad • . and in all other "ountriee in tho 
Anltrie&n p""tal UniOD; in foreign couDtriell not in the Amer;""n Postal Union, $3.00. 
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To Handbook Readers Who Are Already A,R.R.L. M embers : 

Fon tci<Jgraphing mumbers, who hold lIfllHhlUr liccnscs, amI who are illlcrcs tcd ill CornmUlliCH­
lions O<:partrnell t work, here is Ull a,Jplieatioll blank for au appointn )(! lI t liS Ollicia l Hday 

Sta tion, Copy t his, or cut and till it out. uuJ send it to A. R.n .L . Headqullr ters for rou tin!{ to til.· 
proper Section Communications J\ffl)lager, if ) '0 11 Ufe interested . The Communications DCJJlI rl . 
ment opera tes onl ~' in the Uni ted Stales and its territories, Canada , Newfouud lund . Labrador. 
Cuba. the Isle of Pines, and the P hilippine Islands. Foreign Applicat ions from outside t.heRe II rN' ~ 
Cllnoot be halld,l.'d . 

AMERICAN RADIO RELAY LEAGUE, INC. 
38 LaSalle Road, W. Hartford, Connecticut, U. S. A. 

Application for Appointment as 

Official Relay Station 

N t/me . . . . . .. . . . . . . . . . . . _ . Call. . . . .. . . - . .. 

Street and N umber', _ . . . . .. .. . . . . 

Cdy . . Counly. . . . .. .. "- . , . 

S iale. , .... .. .. . .... ... .. . 

T I"ansmilling frequencies: .. . . . . . . . . . . . . . . . ,kc. 

III making application for a ppoint ment as Olliciul Rela y Statior!. I agree : 
__ to obey t he rad io communication laws an d regulations of the count ry under which this 
stat ion is licensed , part icuhu'Iy with resp.x: t to quiet hours and observance or our frequem'~' 
a!locot ions. 
--:_ to ;;end monthly repor ts of sta lion acth-ities to the Section CommuniCll tions Manager und('J" 
whose jurisdiction th is statio!) comes. 
__ to hand le messages in accord alice with fWOd operat ing ~'<I.lIre, deJi\'ering messa,!!(;s 
within forty-eigh t (41:1) how's wben possible, luailing to destinat ion wllenever impossible to re-ta~' 
to Ihe next st ation in !ine within a 48·hour period . 
- -:- '0 part icipa te in ever y A.R.n .L. communicat ion acth'itv to the l)C;:< t of my abili t y. a l "a~ ." 
Irvin" to li ye up to those id .. alsset for th in '"The Amateur's Cod,'." 

< " 

.\ Iy memoorsh;I' in the A.n.n .L. (J.\ pin,s -- ... -- . "-
month \t' 1H 

I understand t hat. a ll .II. IJI~i ul lllellt as 9ffi~i al Hell.-y Sta tion rr~u y ?C slispendc(f 0 (' ('Illlcl'He( t 
a t Ihe dh;cret ion of Ihe &-chm. Commumeatluns Ma nager for \'Iolat .on of the agreement sc t 
fort h aboye. 

J'leosc scnd de t ai led forms 1,0 submit to my S.C.i\ !. ill oonnedion with t his applic!lt iull. 

S iylled. , . . . -- ... .. -- -- -- ... 
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" FOR EVERY TUBE AND PURPOSE" 
Not iust condensers, but Condensers ~y 
Specialists comprise the CARDWELL line 

Transmitting condensers for various voltages, single and 
split stalor, for tuning, neutralizing and push pull circuits. 
Mechanically right and electrically efficient, CARD. 
WELL transmitting condensers have no peer and have 
been for a decade "The Standard of Comparison, " 

Among the special purpose condensers is the 201.E, 
a Taper Plate condenser, in which the stator plate is 
adjustable, affording maximum capacities from 50 
mmfds. to 10 mmfds. with a constant minimum of 
7 mmfds. 

For tuning push pull circuits in receivers, the 202-E with Toper 
Plates is particularly useful. It is a split stator condenser with 
common rotor copacity - each section - 150 mmfds. Sec­
tions in multiple - 300 mmfds. Sections in series - 75 mmfds. 
Other Taper Plate condensers are supplied in capacities from 
75 mmfds. to 500 mmfds. The CARDWELL Taper Plate 
condenser is used in many standard receivers of the U. S. Navy . 

originolly at Ihe urgent request of 0 world renowned 
ule 0 newly developed oirc.oft transmitting ond .eceiving 
<J;';" ond t.onsmitting condensers o.e ClvClilClble 10 you 

;t~;;; of the country·s best experts. Though listhl 
is not a midget grown up bullhe good CARD­

' ~:~.:';.~~; :~:~, CI smClI! condenser Cliithe CldvontClges 
s' so long ide<ltified with the products 

For neutrClliling ond bClIClndng, the CARDWELL "BClIClncet" is luppl ied both in 
single Clnd duCl! mCldeh, f.om 15 mmFds. to 50 mmfds. Clnd mClY be Fumished with 
mounling brClckei ond rolor lock For semi.pe<monenl odiuslment. The rota. locking 
device con be Furnished separCltely Fo. use with our other condensen, iF desired 

• 

Also IClrge higll voltClge tlClnsmitting condens.en For commerdol communicotions ond Broodcost­
ing StCllions, comp.isin!jl CI weillounded line wortll knowing obClut. 

SEND FOR LITERATURE 

CARDWELL CONDENSERS 
THE ALLEN D. CARDWELL MFG. CORP'N 
83 PROSPECT STREET . . . BROOKLYN, N. Y. 

TIle suppliel wllo triet to discourClge you, 01 Clllempts to substitute, or refuses to supply CARD­
WELLS 1I0s not your interet! 01 hearl . He can get CARDWELLS For you if SERVICE mecms as 
much to him CIS 0 little more PROFIT. Get what you wCln! - insi$! on CARDWELlS. Order direct 
From us if YOUI deCIle< will no! supply, o. lei LIS lell you where you mCly buy. 

Stalldard o f Comparis o ll " 

x 



VITROHM 
GRID LEAK 

Resistors 
'45 

USE 

'04A 
USE 

A, C. Keying Relay 
1. Keys directly from 110 volt A.C. 

lincs. 

2. A two pole rel"y, one pole for 
plate circuit, one for the grid 
circuit. 

3. It follows it key up to 40 words 
a minute. 

4. Totally shielded by cast aluminum 

casc. 

- 51 
' 10'1 
USE 

507-6 

Time Delay Relay 

507-68 

I. Protection to M ercury Vapor 
Rectifier lubes by a definite time 
delay between filament and plate 

voltages. 

2. 15 10 60 seconds' lime delay set­

ting. 

3. Dimensions 4-7/8" x 6-1 /8" x 
3-1/16" (enclosed). 

4. Arranged with back connection 
lor panel mounting. 

WARD LEONARD ELECTRIC CO. 
MOUNT VERNON . N.Y • 

. 
" 



With a Vibroplex Sending is Easy 
Great 

Tile Choice of 
Good OperolOrs 
EI'ervwhere 

lIIack .... CoI.ored. 
Nlckel ·I'lated ..... _ '" ... 

" a moll' J mpm.ed Cenuine Manln 
Vlbroplu 

"' .. m o". mIle Ra cer Genu in e MartI n 
Vlbropl"~ No . .. 

A .man model Wilh all t he advant'4l" 
of t he lar8tr lnotrun'en!. 

81ack or Colorffi. S17 
~ick"I. l'lated, $1' 

Special Radio Model 
Tilt. Spec:tal Radio ~[od~l ill 
lil led wit h KxU1l II""T. ~ 
dally Conur uc ted Contact 
PQinUJ '/.indl in diamel(>r to 
break hl,1I curn:nt ,,-ilhou! u"" 
of nlay. Blart or C"lo~, $15 

Easy-Working 
Genuine Martin No. 6 

VIBROPLEX 
Re&. Tr.d~ 11-... 1<., V lbroplu, Uut . 1.14h'nlnll 8U1l 

In Colors 
Blue 

Green 
Red 

Easy to Learn-
Simply Press Lever- Vibrople,,' Does rl.e Rest 

Anrone who can send on an ordina ry key can send be/Ufo 

jaslrr and casin with a \ ' ibroplex. It saves the arm, pre­
vents (:ramp and loss of grip and develops a smooth, clear, 
uniform style of sending. 

~ow is the time to get your \' ibroplcx. Tile Great New, 
Easy- Work-illt GmuiuI'- Martill VibropJo:. This is the bug 
you want because it is the smoothest , tasitst· l.o."(Jr/tint bug on 
the market . Experienced operators know this - that 's \\ hy 
over 100,000 use and endorse only the ('.enuine :\["rt in 
Vibroplex, 

Don 't deny yourself th is 1\ew, Easy-Working \"ibroplex 
any longer. Place your order i\'OW for immediate delh'ery. 
Shipped anywhere on receipt of price. i\ loney order or 
registered mail. 

Be .ure th e bug you buy II t he Gen­
uine Martin Vibroplex. Look for th~ 
Vlbroplex Nam.plat<l- that'. your 
aMura noe of oomplete latlefact lon, 

W,i"" Jor Carolof 

THE V IBROPLE X CO., I NC. 
825 Broadway 

T~I~plllme: 

Algonquin 4828 

.. 
'" 

~e w York 

J, E , Albri!:ht 
Pre5idelll 



For Amateurs 
On ly 

T his new three-tube 
Ilam reao iver bristles with 

o r iginal and ing"nious fea­
lun.'e_ 11.8 eftideney and 
.'a"" of handling will be a 
r~~lation to ever}-one 
who employs it. 

Read R-Rating 
Direct 

The attenuation eontrol 

is arrnngl'd 60 that angle 
of rotation i~ directly llro­
IlOrtional to the R-kating 
of signal intensity. Con­
trol wheel is so InQunlt.'ft 
Lhat it may be QIICratl"(1 by 
the ha nd that dO<'s the 
tuning_ This is a new and 
cxdusivc feature. 

NEW! the NATIONAL SW -3 HAM RECEIVER 
A three-tub<' head set re<;ei\"f!r with one stage of 

AI', for full A.C. or storage bauery o l){'ration with 
6 y_ healer tulx-s. A.C. model uses IWO 235 tubes. 
EXTREMELY HIGH S IGNAL TO NOISE 
RAT IO a fe,tture of the S\\".3. ~;XTREI\IE 
STAUILITY AT POINT OF MAX IMUM SENSI­
TIVITY. EI1lI)loying hitherto unknown feallire of 
2JS tubes, the point of maximum ~n,itivity is 
appro.1ched along inverse exponential cun-e. g-i\-ing 
stable operation without critical setting of O)ntrol. 

TRUE SINGLE CONTRO L. Easy to tune and log. 
ALL COILS WOUND ON R-39. especially de­
veloped for NAT IONA L CO. by the Radio 
Frequency Laboratories, prat:tically· eliminating 
dielectric losses ill coil fields. AMATEUR BAND­
SPREAD COltS STANDARD EQUIPMENT. 
Free from (ringe-howl. Compact : 91;" x 9~" x 7", 
specially suitable ,11'"0 (or portable aircraft and bo.lt 
lise. THE PRI CE IS IHGHT. 

R. F. 
TRANSFORMERS 

A,-.ilable to co'..,, 
ran~e from 33 m.C. 
to ISO k.c. Form. are 
moulded I{-J9. the 
n~w low 10"" eoil ma­

terIal d .... <'1ol"'d by Radio Fre_ 
Quency LaOOrnlo,I ... Illank form, 
alto fwallahle for windin!! ~Xll"ri­

Pl.nl~1 c";l1_ 

LEVER_TYPE INDICATORS 
Ty~. S, M .nd J 

FQl ""n'>nIU.' panel """. Bak~lite 
bandIes. brotl2~ [Jt>intc,.". a'-dilable 
lor ~." and "" .hutl. ~~it. on 
t'"<IUettC. Etched metal oeale now 
Included with M and J lnd;mton. 

Write for Bullet in S\\"-3T 

SE AND ST 
VARIABLE 

CONDENSERS 
:\Iodd SE. a I~ 
cial high - fre_ 
qu~ney deli!!n. 

not " cut-down broadca.1 Job. 
In!" late<.! m:>.in be"dring and con­
Itant impedance pilltail. 210 d.­
K~ II",iKiI,-line Ir'"<juen<y plale •. 
Model ST Itu 180 deKl"tt ~uitune 
l>L..I~I. £ilh~r model availabte in 
cal"ldde. U]> 10 tSO mml. 

For ]>ush-pun t,...n.mitte,," Qr lor 
([ilh_C ci.cuiuo (c:onn~1 two ",alOT 
_ dons I n tl<l",llel). or ""nn~1 both 
oidO'S in lerlet< 10 dQuble \"Qha~ 
ralinll. Made in eapaci'ie. up u, 
. OOOl.l MId. and in IatK<:/" si_ in 
TMU lram .... 

PRECIS ION 
VELVET_ 
VERNIER 

D IALS 

Type N 

~[ad,' in fQur·,neh 
and Ilx_[nch oi'<3. SoHd ~rm;U1 
Sil .... r Dial for u'" in amateur ..,. 
C<;'i,· ..... Ir~q"~ncy ""'te .. and other 
,'1>1"11";11111 "",uiring ,,=imnm ac­
cumcy. gQuip~ willt r~1 ~rni.r, 

loo.-Inch d,al..,adl 10 t/tOdiv., 
oix_inch tnod~l ran be e.timaled 10 
1 20 di ... 

THE 
POWE R 

UNIT 
A lepll..ale unit 
with cable and 
O(Ifl rubber Q)vered connecling pl"g, 
e.peciall), deli!!ned for humlna 
openulon of hi.h_frttjuen<y rca-iv _ 
..... 180 Vol' B. 2.5 Volt filament 
IUppl),. u""nJed unMr R.C.A • 
Pat.nl .. 

Amateur Parts and Receivers 
NATIONAL COMPANY, INC., Sherman , Abbott & J ackson St s., Malden, Mass, 
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THE 

Amateur's Bookshelf 
GOOD TEXTBOOKS and operM;!)S: manuai9 should be on every amateur's bookshelf. We 

ha ve reviewed practically all the books in which the amateur would be interested. a nd 
bave a rr.l.ni;cd to handle through the QST Book Department at A.R.R,L. Headquarters those 
volume. which we believe to be the b<:at of their 1:ind . Take Ilride in a amall but good radio 
li brary; buy a few good books and get into the habit of reading them. 

. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ............... ........ .. . 
I':I, m _1I of IUdlo Communica tion, by Prof. J. H . MOieuol'l. Thill ill. new book by t he author of I t.. 
"1'rln<;ip\Q" lilt<'d ~Iow. 11 iI.bout half the liz. of t he I~. work, . 1Id t he eub.lect It tl"t3t"<l ln ~ el<:­
menp.ry fashion. Simple a ta-bn illUfficienl . An acollent book lor the .. fint .ya.. ·· .udent . 26') PlI .• 110 
illu!Il .... tlo", . .. .. ..... . .... . ..............•. . .•..... _ . _ . _ . _ .. .. ......... , .... _ ........ . ... $3.10 

RadI O En~neerlnt PrlnC~l", by La uer a nd Bmwn. Whil~ not ... YOlumi noul at " MOt'1'<:roft" t his ~I" 

~~~~~tn~\~?:,:ogop~, 5!rr~n:~.I~ ~~ :~ .r~~~.r~l.e. ~ ~~~~ .~~~.e.n.~. ~ ~~~~.t~. k~~.l~~ .<>i.mt.nO 
book for t he rxperimenler. 
bring Out t he principle. <>f 

.. . ... . .. . . ... . . . .. . n .75 

RlMiIO Theory and Opera tlnQ, by Mary Ten nna Loomis. Although _Iving ~ modenltt 8IMUot of th~, 
il;1 ~nti>.lly a Ptactlal handbook fo, co mmercial and broadc:au opM3ton. and .. luch ranks a mong tM 
f,mmott publi<:ation. of t his tort . Ultd all. tet;tbook by many radio IChooI .. A good book fM any arnate-ur. 
1000 p!) •• 800 ill ustratiollll . . . . . . . . •. . . • . . . . . . . •. . . •. . . •. . . • . •. .. .• • . . • . . . . . . . . . . . . . . . . . .. . . . . . . . _ . $<a .1S 

The Radio Manual, by ~ ..... E. Slerlln • . AlIOlher uccll ent prnct;"al handbook , eoopeci>.lly ",,1U3b~ 10 
tbe commercial and broadco .. opmtt.Or. a nd com", the princit>l~ ~hodJ, and a ppa.rat u. of all p/Ia~ ot 
radio activity. <h ... , 900 pp . ... •.• . . . ., ... . ..... .. .. . ......... ........................ _ .. ..... $6.110 

Radio Teletnlphy a nd Telephony, br Ounao n a nd Drew. Still a nol.hn" wor k a lona l he li~ of a ~"" ... l 
practical handbook. In liM it is "pP<oxlmately t he tame al , hoP: tll'O lill~ jutt I)n!viouJI y . a nd t M $Ubi«! 
matt .. ~l1y foil ..... alo ... tbe ... me li nes. A rood book in Ihi.d·· 9.50 pp., 468 iIluaration. . .. .. 17 • .51 

I'racth:a l JUdlo Te1etraphy. by Niloon and Hornun,. W riu en pa.rtlcula rly for tbe tt uden t t ",ininll for a 
comrnerdallioenot. and coverinl th~ry .nd a ppanuu .. A pratt ical ha ndbook . JW 1>1'., 2l J ilIuotratlons. 

$3.00 

Rad 10 Oata Char ta, b}' R. T. Beatt y. A .erie. of ' .... phk eM". fOT IOlviltJ(. without tht II.., of mathematics, 
nlOtt ol tM prob~ma involv~ In r.a:lver deliin. 8 pp., 8n r 11 . . ... . ..... . . .. ... .....•.. . .. .. . $ 1.50 

. " 
.. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Radio OPft"'ltinQ Qu .. Uon s II lId Anawera, by ~U",n and H ornWljl. Re,-iItd Ed ition. T hi . .. intended a. 
a compa nion ,-o&u me 1.0 ··Pnd. ical Radio Ttlel" phy" by t he .... me author .. In conjunction ", it h t ha t work 
it tboul d Itt.ve l he commercial Ilctlllt ,. ppllant ~1I ~rtd for hi$ ft2mi .... l lan'. Then 10 a chapttr on 
anl3ttllr linen.., QU"Ilions a nd a lUWUf. 1.00. 267 w .. 5}1" '" I . .... . .. .. . ... ..................... ll.1IO 

lIow to P .... U. S. Government Ra d io LicellH IOnmtrn>lk>n.i, by Du naon and D. ew. Imended u a 
oompanion vol ume 1.0 "Radio Telecraphy and Telephony" by l hoP: .... me aut t.ot., u .. lu lde to t M appl icant 
for oomomrcial lioe~ It Is not. " ttt;!. in iuell . T ho: CMpl.tr arrangement follO'lO"S t ha t of the orct ion, of t ho: 
OOn\!t"OI!rcia l tM-orotical t:<a mi .... tion . ad. being made up of Iypical elfami .... l ion quettWrIIlnd thtir an ... -ns. 
169 pp. . 9! ill ust.r.ltiorur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2. 00 

Theory or Radio CommunIca tio n , by 1A.. John T. Filga~ . S.C .. U.s. Army. An tlredlent bool.: on tho. 
theory of """'ive .... tran,mitlc,.. l nd ~"",la ted equipment for t hooe familiar with ele,nentM Y electricity and 
rn3.llnet il m . 250 PP.. I SO ill u.tra t ion I. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . $2. 00 

Ra dIO Tmffie Manua l lind Opera llnQ Recul :> t1ona, by Duncan and Drew. II hook for . t udent. , "m"teuU 
or "'dio operators who contemplate: t ntt Ti!\ll t he com_rdal r>tld; it will enabl e )'Ou to learn Qu;"1.:1)· a nd 
nolly all tilt government 3nd e<>mmercl:t l tl"3 ffi<; rul .. and ol)tl"3ting "-'ltolatlo" .. 181 1>1' • • . • . . •...... 11.00 

ABC 0( TeI. Ylslon, by Roymnnd F. Vate .. A p ractical t reat ment of u,lcviolon wit b pa rticularl)' «1m· 
plett thapte .. on photo-ell'<1.ri<: cell i, Im pt lfotra and .::annlni method •. 20S !>p •• 78 lI1l1stl"3Uono . ... • . . $3.00 

Manual ol RadIo T eleQnr. phy a n d Tel.,ph o n y, by Comman<k-r (now Admi",!) S. S. Robi.,n. L".SS. 
Publillwd by the Na val Inllit ute. Cove ... bot h t M Ihtoret ic;ll a nd pratt ical litlda. 395 1>1>., 6K ~ 9 . . $4.10 

Pricet include postage 

R ead 'em and learn ! 

A.1I1ERICAN RADIO RELAY LEAGUE, INC. 
West H a r tford, Conneeti cu t 

. 
m 



Fi.. I 

Fi~ , 5 

Fill:. 6 

BUY FROM THE OLDEST 
AND MOST CONSISTENT 

HAM SUPPLY HOUSE 
AM RIU C AN ~~I"'" Coo"" 30 IknT}" _.100 ,nil • . WI~. 4) 

(,:at. ~o. 1135 SI'OCIAI.. $8.75 
C ARDWI1.I.I. TR .... NS~lIrI"lNG CONJ)E .... ~RR . H7B • 
. 000 H ",Id. Ott- ''''''''''' ""' "",ueot. (F~. 10) 

C~t- "". li~ S rOCI AL n." 
A~fllRICA=-- I·""' .... Tn.""""",,,,, ,.;, .... 3000 ,'OIlS c.t . . 
"I~"'" .. 1000 .."h oklo. $00 Ih,to. ( ~~~. 8) 

CaL .... o. IOIJ s n :cl .... r.. J9.7~ 
m t RIIIVR I n.~I ....... 10< ' ... n .... i''''''''- (~~~. I) 

Cal.. ,,"0. 5119 SPEC I 0\1 • •. 11 
STRO~IDIlRG_C"" RI.soN 2SO W.tt P""". Tra""' ........... 
od_ 1200 ">I .. C.t . 1.5 ,'" 1-2111' .. 7.5 fOf 2-1SO'&, I SO ,'OlIO 
"-L llDd 4 volla. (~11. I~I cal.;\o. 10 11.' 4 .7' 
TIIOIl,UARSON new T..)!(HA 2.1(l Watt I~ ..... Tn. .... 
,"''''''" ... _ nUll V1>I" c.L. ; .5 ""' .. in t"", C.t. ";I •• lin ... 
2.5 ....... at 14 .',,,-' WI". II Cal_ "0. 1001. ' , ." 
TIIOIl,D.IRSOS T...JJ11 115 Watt""""'" T .... """ ........ od'..,. 
1I.I(l >'OIto c.t... 1.5 .-"It. In lwo c., . windin"" and J >'01 .. . 

C3'- No. 1001. S l.15 
Sam. T.anol"o ..... .,.. 'or n cydc ...,. Ca •. No. lGU. 15.7' 
KOLSTER. K...s D,· ... mIC S,,,,,, kr. "W, 210 po"'" amplilie-r 
."d " 11 " .""ply .. nit. in ""bind. k .. ' u ,,"-... 

t.:n. "0. 1525. Si4.» 
1·1I 0 1l,J) .... R SOS s.-..a I'"""" Tra""' ... ", • • . T ..)951. 100 
Wott&. 111_ 700 """to c.l .. 5 vult. 10. 2M.OO 2.5 ,"", •• fo. 
7 I .. """. Ca . ........ 1005. I 1.15 
S."'~ 'n"ofo"".,.. I" .. 25 cyele "a<. Cal. No. 1Q.1$. I 2.75 
T II OR n .... RSOS T·H30.\ 150 Watt I'owe, Tlan"'",,,,,,,, 
al, .. IlIO<J ""'to C.t. a. j5<J mil. a l~1 5 vol ... a. 4 amp ... 

Ca<. So. 1006. I 1.75 
1"1I0R n .... N50N D"uble Filte. CI",k,," , ,,," "-;'Mli" ••. eo,'h 
18 ""'",y • • 250 mil.. t.:a •. So. 1751. I 4. 75 
T II OROA R SON no"l~c FH"" Cbok~ •. t,,,, "irulinn . • "<to 
JO I",,,,y, , 100 'nil •. (!11K. 1) Ca •. No. I7bS. I 1 .~5 
T IIOR.O ... R SON Sin,l. 1~1t", ChQkc .... 10 h<:n,,' •. 150 mil " 

Cat , N .. , 1161 , $ l.75 
N .C .... . Dotrl>1. l'il",. Ch.,ko-.. lwo wln<1Ino ••• ach 30 hen",. , 
100 ",ll.. Cal. Nv. 1/00,' .7' 
C I II CACO T R .... NSFORMER CO. Filt .. Ch.,kc. 30 !..,u,,· •• 
IlO ,,,,I.. Cat . . '-;0. 1/5J. ' l .n 
... MEIU C .... N Filaluc", Tranorf",,,,,, ... l.~ ...,. .. ~,I. In ,~ ... 
wlndi ...... a . II .nd J .m .... (Fi, . 6) ca •. 1'0.0. 1151.' !.75 
AMIUUC ... N Fil."",nl T ' a""'""",",,. 2.1 ,"",,, c". ;~ . ~"O 
w1ndlnn., II .00 J .'u, .... J vol ..... J " .. " ... c .•. 

Block. 1 ",',' 

C ... No. 11.1 2. S l .U 
1.5 ,"' .. a< 1 "'~l"'. 
01 5 vol .. a. l a m, ... 
Ca •. N .... Il.l..l. I 1.15 
Cu. No. JoOJ9. $14.15 

We Ire ." tI>Oo1..,1 ,lIotrlbu""" of J e nkIn > Televl.lo .. 
1t""I"men'. 
Aloo "",,·e, ".n. ' o< ... ~ •• , c< ... <len ... . b locks, and chok~. 
10< "''''.oomen. In S I·.\ R r o:-.: ~i""., 

Please Use Catalogue Numbers 
When O rdering 

h nd For Our Complete CauI.llle 
on Ram Equip"'ent 

A_RICAN SALES COMPANY 
Q-44 w. sau. S t. H ew YOl'k Cit)' 

-y? . JJ 
,~' ' 

i'f J' -. .' .. , 

Fia. 7 

Fia"> 11 



THREE 

R.F. 
AJ\1l\1ETEH. OR 

M]LLIAMi\1 ETEn. 
(Model ·125) 

A mmeter Lis t PriL-e .. .. $13.50 

,\ I illiammeter Lis t 
,>ricc: ............ 81;;.00 

ETERSEVERY 
ER NEEDS 

A. C. FILAMENT 
VOLTMETER 

(Model 476) 

List l'l"ice .... . _ .... , , .. , $8 .00 

PLATE 
D. C. 

~IILLlA 1HMETER 

(Model 301) 

.\lilliamme Lcr List 
I' ri .. .." .... _ ..... ' . $8.00 

For 
detailed 

;IIjormatioll 

/ 

/ 
/ 

/ 

A"uilablc in either 
cases at the 

Bakelite or metal 
• S8 n1C price. 

/ IUSTO." 
/ EU:crRI C\ L / . 

INST. CORP., 
/ 60Z f".~li"gbuy.en 

WESTON ELECTRICAL//,,:.::.:::··~;~:,:; 
/ JJ FREE of c harge. 

INSTRUMENT CORP. /~._. - -.. - . . . . . 

602 FRELINGHUYSEN AVENUE // c." ............ . , . . . ........ . 
/ 

NEWARK, N . J. / 
/ S tn>et , ......... .. ... "" ., ... . ....... ,," 

/ 
L _ _________________ ./ City., .. , . . ..... . .... , .... ..... ,Slale " ',., ....... .. •• 

:. \' I 



NATIONA.L CARBON COMPANY, INO . 

C.oUI:DIDH AlfD CARBON BCU.DIN(I 

NEW YORK 

• 

lore Y"" 6e~t1"'~ r.. uimw:l perro"",",,,o. !r"", t hat .~.ort wove reeeiyer 
or ~u.!1 ... ltt<or .hieh yo\> I~ ¢It"&full:r dG.I~.d ar,& ~\lnt~ 

,,' ,,, 
l~u PL I01 • ""rr lJ:IPOI"«I"; p.~ t In 

th~'ro: ~c~rds 1Ih1 oh you 11.0 • • <>culle d. 
\$ ""'"" u;;ood $ . It. poor80t tUI>I> . 

t!>.~ o\>Or.tlotI 
I1I het, the 

or tho.e .. to 
but dll . 1rnoad 

tu~u .~ ... out or 10 • • tl,.i~ ",,~a1ti"it,. (""tud .''',ducta~e.) SO 
gndusil!' t llO t t c. reorultllr.t 1.::I~ i ..... r.t 11> .. t po r rQ""""'. 10 not r ""dHy 
.p;>ount to t~ o u$rege nldl o u;>oru...ntcr. 

The~tou , unl . .. you tuqu8ntly t.a~ 1'0',r tu~ .. , )'<>U1" reooinr 
ond tra1l"" l tt •• ""1 be opo,etillF. o t .ueh grut17 reduced oUicl,,~q thH 
yoa e~n no longer ·.ork'" 00; . 

ol!\e~ :'ou rep1<o"" tloo . Or.> out tube., b • • un tl>tt t1:e "". Q" .. . re 
ur- tO·Mtoo lQSt tabu, be.sa.e tre1NO Ddouo mpi"oY""",nh han bun,..,1le In 
th ... dur l"l; U .. put y . or. 

CYeru<ly ;;s7t~~" 4-- pIU.,. ~ubu are Ul>"'to-~st. end In""rpc>rH • 
• 11 ot U ... ut~~t 4e\'"lQIf'IO'DU , Iz:. a4~lHon . ~"'y uHl1u t~ft :-e tente~ 

:;;.ene4r R.,.tl><Ion 4·plllfr ot~U"tUl' ~ . hld. lH'c1' ldu gru t n I~~,or.nt uni · 
fo .... 1ty or oh.tr lcot e):!anote"hti~. end 1""""113 t het the"" unltl> =y 
exoenent .~ •• ..,ot. ,.\stiu .. ill ..,,.0. t ho tut>o o(><: loot un lz:ll"rhd ~y "hlppln.­
$nd h.ndl1~". 

l' .S . ',;e .Ul be f.lo d to 3011d I.e> s.d",,~ Ul"'rl...,n:6rn t'urther doU.!lo!d 
htor:utlon on teohnl • • l .Jvontgc-. or 4-p ll l~ r .... ~10 tul>u. lu.t olrop 
uo • oerd . 

• • 
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Every Amateur Uses 
These Forms 

• 1):IR~tI~I!+&&1f!J},:!I~~§'u'£ 
. --"'-' . • 

.\1F,\·fBER'!'l CORRESI'ONIJI':NCII. ST >l.TrO Np.RY 
On~ coio, (black ) headi ng now ~ing " ... '<1 ~t o:reatly 
.~d"L«I ~u.t I<l ",,,n'beo . 
\\",ite )"OU. ,.adi" Icue, . on League .tat ioner;- - it 
idCrltifi .. H ili, 
!.ilho~r.ph"d On g Y, ,, I I II ca'T bond paper. 

I lHI s h.,..ts....... " .. . . . . . . ... . ,S\lc 
150sheet 8. . , $1.00 
MQsh""M . . . _. . .. . . . , . . $1.15 

._. -... -. "-­
<- •• - _ .- - . - -

l'wlag< i"d"JfJ 

. , - " , .... __ ...•. . .. _-. " ... ... _- _ .. 
THE "'''' ~ R;CAN RADIO REUlY L EAGUE 

RADIOGRAM 
it • 

. " ... .. ,,, . .. ".., n . ... .. , .. " ,,..,"" " """ ..." , .... " 
" .. _ .......... " ... .,. ,.. . ..... . "" on,," . __ .. 

""' ""'. _. ,-,u" , on, """_........,,, """" _ , .. .. ,,"" 

Koc" [,,_n' - _ .. '"" 
. -., .. •• _.-

"'_". "'''''c''''. " . "..n, .... .... ,. "_. --, ....... -,;.,.-., ........ , 
OFFICIAL A.R.It.L. M.ESSAGE BLM,KS 

~lcst wnv~nicnt form , De,igned bl' t he Communica ­
tion. o.,p"rtm~nt of tile .-\.R.R .L 'Yell rrinted on 1(000 
bond paf>"r , Size II ;{ x 7 J1 . Put up in pad. "f 100 ,1,ee1,!. 
(Jne pad postpaid lor 35c or t.hrtt Dads for $ 1.00 , 

,­• 

MI'.$SA(a ; IlJ,:LlV.: R Y CAR1)S 

:\ ~a'~$t. ';m,,[""t war 10 <l cliver a 1ll""sa~~ to a n ~at_l>,. 
(O,,'n , On I J. S. stampffi poSUl[, 2e each. On plain card. 
\iu, C"nado. ~'c , ) Ie Neh, pootpaid. 

AMERICAN R AD IO RELAY LEAGU E 

Evnythin g thor you've wan ted 
log is in the Official • 

In a 

A. R. R. L. Log Book 

N= iXlge design to take carc of c\'e ry opcrating 
need and fulfi l thc H!{luirements of the new 
regula t ions! 

Nt"IJ., book Form ! ]''';0 morc fussing with bi nders, or 
trying to wcight down loose sheets when the 
brcc7.es blow! 

New handy opera ti llg hints and log-keeping 
suggC6 t ions, put where t hc ~' <ire il l Wli ys con ven ien t ! 

• AMATEUR RAolo STATION LOG • 
"" i~ -- ~~ . -' ,- .,- ------, 

, , , I , • .. . . =..: • . . 

T HERE. are 39 pages l; k~ t he one :1.bove. 8}i" 
x to},; ", careful1 ~' deSlgncd to II1 corporate 

space for a ll the essential i ll fo nn~tiOIl you wa nt 
olld need to record abou t your sta ti()n '~ nperotion . 
Thirty-n ine blan k pag~"S (backs of the 10& pages) 
to be used for notcs, experimcnts , challge~, of 
e([uij)lI1en t . etc. Durable covers of heavy stock 
with spa.ce for your sta t io" call and dates over 
which thc log cntriL'S cxtend. On the inside covers 
and first two pages are completc instructions on 
maintaining your log, cOfl ve llient tabulations of 
the most -used Q sigrmls. miscellaneous abbrevia­
tions, opera t ing hin t s, amateur preli~es and signal ­
strength scales. The information you want , alwa)'s 
at your fi nger-tips. 

The new regulat ions requi re a log: a well -kept 
one ident ifies your station; a lln iform serie, consti­
t utes a progressive ,l1ld permanent recort!. 

We hone~tly believe the nell' Oflic;J I :\ .R.R.L. 
Log Book is t he best you 've e"er sen ' 

+ 

XViii 

40 cents each 
T hree for S 1.00 
Postpaid anywhere 

W EST H ARTFORD. CONl\' ., U , S_ A _ 



Are Your u es 
R-8 R-'3 

R-8 

--.- ..... tr--' / 
, 

D URING the day and even into the "wee small hours" of the 
morning, your transmitting tubes are performing the exacting and 
difficu lt task of carrying you r dah-d.ah-dit-dit-dit, dit.dit.dit-dah· 
d ah's to your amateur friends in every part of the world. Such 
faithful service saps the strength of even the finest tub~. and in 
time reduces its capabilities to such an extent that it is no longer 
serviceable. 

T he progressive amateur appreciates this situation and will not 
jeopardize the operating efficiency of his transmitter by using 
tubes which have lost their punch. He renews such tubes with new 
and vigorous RCA Radiotrons-the tubes which he knows from 
experience to be the standard of comparison. 

Technical Bulletins have been prepared on RCA RadiotTons 
UX-I7IA, UX-222, UY-224, UX-226, UY-227, UX-HS, UX-280, 
UX_28 1, UX-8S2, UX-86S, and UX-866. If you would !ike 10 have 
a (:opy of t hese, please address the Commercial Engineering Dept. 

RCA RADIOTRON CO., INC. - HARRISON. N. I· 
A Radio CorporaTion of Amnic.a SwbJidia" 

« « THE HEART OF YOUR RADIO » » 

XI )( 

ut? 

R-3 

-



E quip with General Radio 

G ENE RAL Radio builds ruggedness and rel iability into its apparatus. 
That is wh y engineers all over the world depend on General Radio for 

precision measuring instruments. T he same qualities appear in our amateur 
c(juipmcnt. a nd you will save yourself money and SI).'\fC yourself man~' 
troubles by installing General Radio apparatus in your amateur station. 
T he fotlowin~ is a partia l li st. II'rilt' .for a calalog.· 

Transmitting Condensers 
Sizes from 50 to 500 fJ.fJ.f fated at 3500 volts, peak arc available. Each unit 

i~ equipped with fO LI f brackets for table mounting. 

Band-type Condensers 
Th e d Yl1atrol1 oscillator ma kes the best amateur frequency meter. The 

r.eneral Radio T YPE 556 (formerl y T VI'E 55i) Amateur-Band Condenser is 
ideal for use in it. 

Rheostats 
High-resistallce low-current models for receivers and low-resista nce high­

eurrcnt models for l ransrniuing tubes are available. 

Sockets 
Our new line of sockets with isolantite bases, especially designed for high­

frequency t ransmitters and receivers will interest you . 

• All l!tese (£//d n!(ut)' olher items 
are described ill Billie/iII 93Z-/ II. 
A copy is yours for Ihe askillg. 

GENERAL RADIO COMPANY 
OFFICES , LA BO RATORIES , Jo'ACTO I{ Y 

CAMBRII)GE A, M.-\ SS.-\CHUSETTS 

Pacific Coast Wareho use: 17" Br.l nna n SUeel , Sa n Francisco 



\ls\iolk,\ SI,,,, Alban~ 11.",,(,,1< 
"We bvy ... lIanJ,.,.oJe Ha", CIU\t! 

~------'----------'\( F) ,, _ .. 
MOUlt lI(.A.UItL .~~ <aliI" "N't P\..fI,tE. 

no( S'< 11.. we loJl{~ ~{, ''-for 

LAnsT SPECIAL PRICES 
Arxo ronden .... , T"" .. ~ m.,le 01 G.K Sectio". _ 
I ",Id. J.>OO ,'olt. 'r.>n. miuinK fil ..... <»ndenoero .• _ , 
2 ,,'fd. J500 , 'oI t. t.,,,,,mittin, fi lte, conde n .... , . . ... . 
1 ",id . .l()()(I ,'olt. ".nomitting f,he' eoo~"n"" .... .... , 
2 mid . JOOO volt. "anomltti~ fil'~' <:<In(len .. ",._ 
4 mid. 2000 ,-olt. t .... ,..n' jtti~ lilter tonden..,,,. , 
11 ",Id. NOO volt. t",,,,,,,rU inK fi t"" CO<ld",,,,,,,., , ... , 
IG ,,,Id . t~!>J."<1 at 8 ",Id. 
I mf<l . 151lO ,-01 .. , 

I Z50 ,-(li t<!. D . C , ...... . 
. . . .. . . , ,- . 

2 ,rtld . 1500 H''',., 
4 m id. I .WO ,'0110. _ . _ . __ _ .. ,. __ .. . • 
2 mId. 1000 ,-.,., CQnd~n"" . .. , 
J \i mid. 11)00 "olt ronden .... ...... _ .. , , . . . , .... . 
4 mid. 10(10 "011 cond • ....,,. , . . . _. __ .. __ __ . . _ ,_ 

Tbe ~bov" th= conde"", .. ar< unmounted bu' ..,~Ied 
;" ,," , .Ilin. St uroy In,h. 

I "'/<1. 1150 ~oI .. iu fiber ..,~Ied 1.K>x. u"au tllul wI.> ... . 
4 mid. 1250 vol .. oil impre~ n ."'" cond~n'<f . .. ... . . . 
C.n"l< .. d".",roof 1~,,~·ln c ry • •• 1 bolder. CG.\I.. 

Pl " . 0). Ii . . gJ S. 00. . """,.1, I i,nit.~ ,,"~"'i 'y . . . . . . . 
C ..,.otal, 80 me 'er band .",und '" yon r ("",UOney .•. . 
Unfin,.h<d e..,..1.Ol blan k.. . ... . . .. .. . ... .. . 
Fini,I ... 1 and _IIMin~ blank., .. , .. , ....... . . , .. . 
Ou",p,oo/ ba~<];t~ on'.tal hold« ............ . . . .. . 
Unh·cr •• 1 ;"l;OIV!>horu:o. la •••• 'YI''''. m,.,del eB __ . . 
j\".w U"i " ~,,.l ",,,,lei ].;].; . . . . . . 
r-:~ ... U"I~C1 ... 1 ",,,,Ie] L L . . . . . . ... .. , ........ . 
U"h' . .... 1 baby ",i<.ror>l""'~. ORO 100 ohm ,,,,",ial. .. , 
Vn l'""al H.",li_~Hk~ "',«"vh.,,, •..... 
Unl.-..,.,I , in ole button mlcrol,h"". tranolorme' . . 
Unlv",,,,,1 doubl. button micro"hone t rQJHdormer . . . . 
A, ... ,,,.'IO "'>Itt _~.;". new typ" . • t"my """.t. _ .. . 
AflOCO;~ watt ooc~~ ... r.ew type ... urdy ron • •. 
Ar_ 20-1 .'\ 2.W ,,'att """kcto. pe, oct . ,. . , .. .. , 
Arsco lOCk" .. ro.>. W.K, 212_D ' noe .ube """' cto, br"". 

and b<o k~li" ron"ruetiou . , . """ ' " , .. , . . . , . . 
Sli~htly uoed Td<J']ox "i'h fou, ta"" • . , ..... , 
Slight !>· uoed Q'nni."",h •. fi f "",,, d ial. .. . . . ... . . 
c .,<lw. n H I D ,OOOH-J()()() vol' ronden"" .... .. .. . , 
Car<iw,,11 IMD .ooo:lS- J()()() I'oi' ronue n.",. , . . . . .. . . 
A,.." ),\0 "oi'. 200 mill ""woc wj ",d and """"",bl ed 

~9.)0 

' .00 
8 .. \0 

12.50 

' .W 
12,50 
.W 
'.00 
'.W 
s.7S 

'" .00 
LOO 

L50 
3,25 

3 .1.1 
t.n 
I . I~ 
2.15 
LW 

H,8O 
19.00 
~.OO 

2.95 
'.00 
3 .05 
6.15 

.95 
1.35 
1.95 

l .50 
1l.50 
15.00 
' .W 
3 .15 

M icroph"", ' ran •. T.J02(t doubl~ button . .... .. . .. . 
Mlo"""hon" t ran .. 1"·3180 double button .......... . 
Flla,,,.n. ",.,... 1 Ii v<>l' «;0"" '_PI ... I 1.'·~H(l ... ... . . 
~·Uam.n' • .-an • . 12 volt C.T, T ·2382 .!!O K.V.A ... . . . 
Fila",""", .mn •. l 2 v<>lt C.T , 1.'·2383. 115 K.V.A .... . 
Gc n uine Dc F,,,,,. t SID 'ul ..... n" w . . . , . . ... . .. ... . 
U.X. 210 ",. ted and lunctioning. ' •. ... "'" 
UO<d Wo.",,,, Elect';c 211 I'; o. D tnt... , ... . . . , . . . 
New W~'''n\ Elc<;t,le 21 1 Eo. D ' uloe • . , . . . ... . . . 
R ,C.A.U.V.21I n<''' .... , . . , . . . , . . . .. , . . , 
Uoed WheJ,,,' one Brld_., . • .. " .•. .. . . $H.OO and 
r-.;"", C.rd",,1] mi d way 'ran • . rondon.., ... 10 ,,\r~ . . . , 
New Card""U midway « "n •. rond~D""'" I SO mfd ... , 
r-:.w Sp ... gtre 8 mid .• l.ctrolyt'e cond ............ . . ... . 
K~w Mershon IS mid. electrolytic ron~en""r. , 
10.'.,.. ~on N. th",al R-J one"'~", val"" p .. ""id .. . 
M.",,,,,, Va"". R -I 10. high 1'Ov,'e. R"ct"b ulboo. p~,d 
A nd l>e,.'. tile R -B! ",ctobulb.ldcalloc .. c<llkc up ao 

hi~h a. 1000 ~01'" 'Pttial .. . . .. .... . . , .. , .. 
SlI~ht'Y u.od R .C ,A. U. V ,·80 J 1000 wa''''", . ~u>r. 

".ti"".1 ~.'. """d." ...... 0000000S .hu . 'b"" .. ,<.<1 volt 
wlth ""Ive. ""tn;« dial •. . , . , .. , , ... . , ... , ..... 

New CcCo 2JO·l ~<.>lt ( 199 tYI"') 10.'"" M I<;.opbQa!c •... 
!>;" .... Ce<.:o 21 1·2 vol. (120 type) Non Micro""o"I,, . . 
N ..... C OCO 232·2 v<.>lt ..,,,,,,,, , rid D .C •. , . , . . . , ... , .. 
Sa"" .. ",o .OOO15 • . 0005 •. 002 •. 001. 5000 volt c onden..,,.. 
F:uam"l.,.J numbe' 12 • • • Ial wi,.,. 100 ft . ....• . ... . . 
EDam.le<! nmn l>e. 11".rial wire. 200 ft .•........ . .. 
S,.nd.otf , ... .,Ia", ... a mil •• '" G ... ,,,,I Rad io ... .,h 

$.IO".<IoiOCll .... . . .. , , .. ,., ... , . . . ... . . , 
R .C-A. U.)(,-150 DeW. "'1 only .. •.. . . . , . . ....... . 
A,ooroh""" A.C. amJ>lifi<r •• w<> units. pow<:< ""cit allil 

blndl"" post wh. ld •• 1 for or:««b amllI W" ... pa;r . .. . 
Blonk lIome Romrdi"" n:rord. fl ' $ ,45 . 8" $.6S, 10" .• 
Wes"'" , .. ,"', .. JOI 0-50 mill •• D ,C .. , .... , ...• . . 
R.C.A. 14"' pI,,,.,,pho>,,, dyn,,,nlc .pe,.u.. 110 ~ol. 

D .C. 5<1.1 .-..Iotan"" 1000 ohm • . vol"" «>il. U oh m •. 
",,,,cioL .. .. .. .. . " " .. .. 

National r"'><i"jo" type N d,.I •.. , . , ., •.. . • . • ,. 
Sl~nal WI,..,I ... C<l<J. p,actl.., ..... ""..,ple«:, . . . , . . . . 
Pyr<:. double l.ad· ;n bowl •• comol .. " . , , . ... . . . 
Aluminum 1' .... 1. Numbe-. H "'''l<'', 

S.10 
I L50 
4.2$ 
.s.70 
8.75 
.~.40 

L20 
10.00 
11.S0 
2l ,(;M) 

4.1.00 
1 ,lS 
.W 
1.10 
'.00 

10.00 
20.00 

9 .. 10 
1.1S 

' " .~ 

, .00 

' .W 

10.00 ., 
' .00 

12.00 
J.75 

,,·,tI, UI<>n>al 1 Ii vol. "ind'n~. fi l, .. ",,1 ready to u"" 
Rac<m 1o",. """,~, dyna1o,lc IJJlI", . . , . , . . . , , .. . , .. 
K.-nOtlOfl ]0.; M I "-,,,tific' 10.000 vol ", at 2 an"",. ""I .. 

25.00 
,1500 
W.oo 

1.10'1 ...... " .... $. W 8. 1 ~ .. . .. " $ .1.1 

TtlOR().\RSO~ 1.' MA SSFOMMER S _ I.ATE.ST TYI'E 
T .23~~ _ .UO aD,] no vol ... ~aeh ";d. of <,<,>tec. , . .. , 9.25 
T ·2-381 - 1000 a"~ 1500 . 0\ ... C. T , 300 wat ... . .. , ... 
T ·23S8A - L'iOO .,><1 2000 v<>l .. C- T .. \00 w>.,,~ . 
T .138(1,\ _ 1.'>00 ond 2000 volts Cl". 1000 wat". , 
MictOP]'one 'ran •. T·2357 oI " ~I~ but..,n .. . , 

I UO 
11_00 
23.00 
US 

7 .a n.t .. ... . . , .. . . 66 8 ~18 ...... . ..... , .9l 
lx l~ne. __ .. . " . ... 81 8 y H" __ . . ,, .... 1.1Q , . 2-\, ..... ... , 1.011 Z •• ll .......... .•. I O.OO 
8 . 10 .... , .. .... , .. .S1 Speolal oI>e« out to;. "rd~ •• 

n""ble olo'""",Tn~' . trip. tw« ft . 1o • . . ..15 

AI~",ln"m .,.bin'" mad~ to ord~'. 

UNCLE DAVE'S RADIO SHACK 
115 North P earl Snoot Phone 4-5746 

• 

'" 



t9lt writn ......... cI._~ltc Iri •• ph of tho ~"GUE 

I I SlR,I •• 01. INVERTED TYPE ELECTROLYTIC COND£N5.ER whlc. s..rr 
• o...tlft, 

I. ROW _".cI by .001 of ,Mr .. cllft, .... 10 •• n.f.cI .... , 
Spoc • 

....... KlR' 110. Iwtcot yol ••• of .... io IK.i ...... ,tooob.cI 1>., 

I I 
..... A ... I <OR po'ooIlc. 

I I "'"_. No otIo .. cI...k. CM c_poo" 'IritIo tho ~AGUE CON. 
HI,h 

~ ... C_ltf 
D£NSER Jot ,ller.ftC." KOOO." .... ~lCfoI •• ft" IR ..... 
",,«IInl 01 tho flit .. (k.lt. ProcI ...... with .0.01111 .... 1· 

I v.IIt ..... t.. 1 ..... 11." ."" e.....r ..... " .... _dhcl oy ..... who I Hi,h 
• ftCro .. d • .. k ......... ,'Icluey • Volt., • 

L ..J W,"o lOt 1II •• t, .. ,.<I boolrlot, <Ii"" " ,"o, ate. 

I I 
O.p .. , tm.nt 

I I 0,11 Nlck.r 
SPRAGUE SPECIALTIES COMPANY "" "" Hull", 

North Ad •• o, M .... 
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