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H ER E'S 'he n ew RME 84 you'll be
hearing a 10' about during future

QSO's. It's a precision instrument built to

Rl\IE's tradition of expert engineering and
quality components.

No compromise has been made with
quality. An all gear and planetary tuning
mechanism is used-no strings, no pulleys!
Tubes are the new "lock-ins" resulting in
high signal to noise ratio and exceptional
performance in the higher frequency
ranges.

For sensitivity a nd se lecrivity, the
R!\otE 84 out-performs anything in its price

class. NET PRICE $98.70

-
Four tuning ranges .54 to 44 Me.
One Preselection Stage
Smooth Vern ier T uni ng Contro l
Band spread Scale, arbitra ri ly cali -

brated from 0 to 100
Band spread. positively geared to

main tuning control lor accurate
logging- no backlash I

Automatic Noise limiter
Beat FreQ uency Oectnetc r-ccc n trn­

UOU8/Y variable by panel control
Self Contained S hock Mounted PM

Speaker
Headphone J ack
Stand by. R'eceiye &. B F 0 Switch
Antenna Input T erminal s, crcvtercn

for doublet or sing le wi re
Cabinet of heavy prime furniture

steel beautifully f in ished in two­
tone grey

Plug connection proyided for low
drain batlery operation ,

Eight tube superheterod yne circuit

Speciriutioft Sheet

on Request
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THE COUNTERSIGN OF DEPENDABILITY IN ANY ElECTRONIC EQUIPMENT

Fotlow the leaders / 0

WITH EIMAC 3-2S0A TRIODE

R e ad (he history of amateur Dx work and you 'll
find Eimac 2 50T has an enviable record over the
p ast decade. Its performance was so dependable
that it was drafted for war duty. Today it emerges
as Eimac 3-2 50A with a new low temperature
plate, a new non-emitrirtg grid,and a new filament
structure which make it even more desirable for
a m ateur usc. T he new 3-250A is interchangeable
with the o ld Eimac 250T.The new clements result
in better performance and even longer life in a
tube that has long been famous for its long life and
stamina.This new tube is available in both low mu
(3·250 A2) and h ig h mu (3· 2 50 A4) tube versions.

Its oursranding performance characteristics are
exemplified by its low driving power require.
menu. For example, in Class C telegraphy. with
3000 plate vo lts on a sing le tube, the Eimac
3·250A2 will deliver 750 watts output with o nly
29 watts (approx.) of driving power. (See charr.)

You can depend upon Eim ac year in and year out
for leadership in vacuum tube developments.*
That's one reason why Eimac tubes are today. and
have been for years, first cho ice o f leading elec­
tronic engineers throughout the world.

•Ask you r dealer to git't you a copy of "Eimac Eltrt ronk
P roducts" j ust off tht prtss. Or write direct.

NOW•••
LONGER LIFE, BETTER PERFORMANCE

ELECTRICAL CHARACTERISTICS
filament : Thoriated tung 5ten 3e250 A2 3 . 250..,4

Voltoge • • . • • • . 5 .0 volh 5 .0 volh
Cvrrent • • . • • • 10.5 0 mpe ru 10.5 amp.r..

Amplifieation foetor ( A"e ra~e) • 14 3 7

2.9 uuf
5.0 v\l1
0.7 uul

3.1 uul
3 .7 u\l1
0.7 uvi•

•

•

Direct I nl.relectrode CapoCitOnCe5
(A"e ro ge )

Grid·Plate .
Grid-filamenl
Plat.-filamen'

CAll IN AN EIMAC REPRESENTATIVE lOR INFORMATION
ROY AL J.HIGGINS IW9AIO). 6OO 5. ADOL'" SCHWAITZ IW2CN), 220
Michigon A"e., Room ala,Chicago Broadway, R_m 22 10, New York
5, llIinoi,. Phone : Horr••on 59-48. 7, N. Y. Phone: Cortland 7·0011 .

H U B BECK ER (W6QD), 1-406 S.
Grand A"e., La' Ang.I., 15, Coli.
forn ia. Phone: Richmond 6191.
TIM COAKLEY IWIKK'J.II "ocon
Str..t, 10.lon a, MaliaehU'''h.
'hone: Capitol 0050.

.
EITEL-McCUlLOUGH, INt.,12IZN San Maleo Avenue, Sao Bruno, Calif
'Ia n" locat.d 01 : I a n . runo,Calif. ond Salt take City. Ulah
Eaport Agenh :

hallu and Hanlen, 301 Cloy 51., Son honel,co 11 , Colifornio , U. S. A.
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THE NEW

• 's
4 Bands-540 ke.to 32 Me.

The Model $.38m~u the demand (or a ercty compeeeee communications
receiver in the low price field . Styled in the post-war H all icra flers pattern
and incorporating many o f the featu res found in mort expensive models,
the 5-38 o ffers performance and .appeara nce- tsr above anything hereto­
fore .InHabit: in its clut. Four tuning hands. C'X' pi tch cont rol adjust­
able from the front panel. automatic noise Iimiter, self-contained PM
dyn..m ic spe..ker and "Airodized" Slnl g rille. all mark ehe 5-38 as che
eew leader among inexpensive communinlions receivers.

I . Ov~..11 f..-q\OOr1\CY fllljIt'­
HO k ilocycl u 10 )1 m~.a·

qcln in .. bandl.
Band 1-~<lO to Hi\ll ke.
1Ialld 2-1.6' 10' Me.
Band J-, 10 I • .~ Me.
Band .- 1)., to )l Me.

Ad~,..t~ ....~...p i. pr....ided
.t Ih ~nds of all bands.

2. Main lun ing di alucura"ly
u l,b.a" d.

FEATURES
) . S ep a n l~ e lrctri cal b."d
spr~ad dial.

... Bta t Irt'q u~ncy oscill.,or.
pitch ad,ullhble from Itonl
p,~1.

5. AM/ CW"s...irrh . AlllO lurnt
on aUlom.1ti c vulu"" conlfol
in AM po.ilion.

6. S'an<lby/rraive s...itch .

1. Automat ic noi~ lim'''r.

• • Mu imum . ud io .... 'PU' ­
1.6 ....1tt.

, . In" ,n.1 PM dynamic
spc"ak" .......nl"' in lOp.
10. Conlrolt ur...g~d fot
muimum U~ 01 opc"rarion.
II. 10' ·1 21 YoI I AC/DC op­
~"Iioll. It..i"or l i n~ co.d for
210·2)0 voh Opc" ru ion avail .
.ble.
12. Spc"ah ./pho,," .,..il( h.

(ONTIOLS, SPEAKFRlPHo:-:rs, AM /CW. NOISE
UMITER. TUNll"OG. OX" PITCH. BAND SE LEC­
T OR, VOL UME. BA:'I:D SPREAD, RE CEIVE!
STAN D 8Y.

U t U NAl CONNICTION S, Anlm... Irrminals for
douhlC1 or , ;n.l., ..ire anlm Ra. .Ground luminal
T ip jackl for Madphonn.

PHYSICAL (HAIACUI ISTlCS: llouHd In • al" nfy
II~I nbinn. Spr.J...r ftr;lI~ in lOp la o f a irodind
sreel. ~lli l ca.dm;"m p"" m

SIX YUI U : 1_12SA1 conv~n~r ; 1-12SK1 IF a mp l;.
fiu; 1-12SQ1IKond d~IKtor. AVe. 6.nl ."d io am­
rli fi~r ; 1- 12SQ1 bc-a l frrq,,~ncy olCillalor• • ulomalic
noi ... Iimilu; 1_ ) $L6GT 1K0nd . " d io . mpl ifiu ;
1-)5Z5GT rKI;6~r.

opnAtlNG DAtA: The Mod~1 5.)8 ;. dn;llnN 10

Opc"l~ on 10 5. 12$ volll AC or DC. A lp«i.1 ul~r·

n.1 r~ti lla nc~ line cord can be luppl ic<l fo r oper'l ion
on 2 10 10 2$0 voln AC or DC. Po ...u cons"m(>l;on
On 111 voh. it 29 ...a llt.

2 co
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BRASCH OF F ICES
HAROLD J . SUGARMAN

M anqer
82 Weet Wu hi ncton Rt., Cbieqo 2, 111. ANDover 1396

J AMES C . GALLOWA Y
816 W . 5th St.. 1..01 An~flu. 13 Calif .

FORE IG N SUBSCR IPTION R E PRESE NTATIVES
Radio Society of Great Britain, New R uakin Houae,

Little R u" .11 St' l London, W.C. I, England
H arri. A; F1oya, 297·200 Swan_ton, St.,

M elbourne, C . I, Victoria, Au_tralla
Subaoription Rate. in U. 8., POI' . and Canada $2 .60 per year, 2

r.eare l4, 3 yean $5. All other ccuntrtee , 13.60 per ynr In equi"..
eut U. S. currency. Sinllie eoplee , 2~ cente. CQ, printed In U. 8. A.

Copyr;cht 1946 by Radio MacalillN , Inc.
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Welcome to the WO's l S till a novelty, this col­

lection of W0 QSL cards represents the
combined efforts of the W0 ~a nA' and QSL
print ers \\'3FS\\', \\'801'0, \\'nJOT, W9­
H UO, W9KXL and Fri tz. Since preparing
the coyer, dozens of W0 cards have a r­
ri ved, ind icnting a hoom for o ne of the best
fea tures of ham radio, swapping cards.

ART IC L E S
Zero Bias (Ed itorial) 5
11,e Lazy Ki lowatt

La urence /",Kashnmn, W 2JOP 11
Facts About Kl yst rons

Oliver Perry Ferrell 16
Wife's E ve View

Rulh E. J ohnson , 11'.9IYK·s, X YL 18
Putting the I .7\1;\ Meter to Work

JUhan Coemas, W 2PKlJ and W ill iam F.
K lugh, 11'.111F . . . . . . . . . . . . . . . . . . . . . • • . 19

FCC Hules Governing Amateur R adio
Service-s-Appendix . .. . . . . . . . . . . . . ... •. 24

Phase Inver ter Adj ustment. 26
Pract ical vs. Theoret ical Antennas

J aJ7U!' J . lIil/, WUIII 28
Simple Transmit ter Control Panel

Henry T. Hayden, n'2FO , 31
Bass Heflex Loudspeakers in the Hom Shack

Frank C. J Olin , W6A.Jf~ 32
:\Ionthly I>X Predictions-July 35
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Hill, W2J I H, Eucelle Blaek , W 2ESO, Otivee P . Ferrell , H enry
J . Geiet, W3AO H. COfttnb. Editor. : Rohert Y , Chapman, WI QV.
Adn-w Editor: Evelyn A. Eisellberc, Edit. Prod. M g'r .
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.ug'r, Sc'II': H . N. ReiJ", Ad•• S41e_; J. J . Brookman, Ad•• Sal..:
D. Baltman, Prod. MfJ'r; D . ReHman, eire't M fJ'r .

•I
I
I
IN ,.., : •

Addnu ..•.... • .••• ••• .•.••.• .• . • . . . . . . • . . • • • • •• • •••• • :

Cuy.••••.....••• .. . . . .• .••.•...•••• Slau . • • • • • . •• • • • • • I

-- ---- ------- - - _. _ - -- - ---- - - - ~

FREE! New Complete
CONCORD RADIO

CATALOG

For the e ewese, the b.lest, a nd t he best i n rad io sets. pt' rtS,
ham Bear, kits, rest equi pment. rools, books • . . mail cou pon
(or )"our tree COf'IY ofConcord 's finepost-war Cat_10K. Con­
ta ins hUIl:C' storeh o use o f t houunds o f rop.Quali lY. s ta ndard
line ham it ems ••• H all icrlfu: rs. Sh ure. U. T . c.. Triplett.,
Spn-d· X. N u ional. H ammarlund. Bl iley, J on es. Ccreetl,
Duhil ler, Aerovoa, Bud, R. M. E., Millen, G ua rdian , R. C. A..
E. F.)ohnson. G . E.•Simpson and oth ers ••• r eady for same­
day shipment (rom CHI CAGO o r ATLA NTA. I ncl ud es
mosr-ralkcd -abour Hne of exclusive Concord Multiamp
ADD·A· UNIT Amplifiers • • • settin g new h iah :u ..ndards
of am plifier ftex ibil itY an d perfo rma nce. Mail coupon belo w
for full d el aits ••• an d (o r "everything thac's Dew in r adio
and electr onics:'
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Highest Ratings On Record for Graphite Anode
Tubes Made Possible by New Getter Trap

55.90
ea.

•

I

•-I

•~ J I

I

I,

•

,
•

A great development in graphite anode t u bes
... the United Isolated Getter Trap . .. has r'e­
su ited in new, clear glass tubes free from the
fami liar d ark metallic deposit on the bulbs. and
utili zing for t he first time all the superior advan,
tagea of graphite.

The net result of this United ach ievem ent in
the two t y pes illustrated is a very low cost re­
placement for lower rated tubes of the 40 or 5S
w att p late d iss ipation class as w ell as original
tubes for new equipment with minimum driver
const ruct ion cost .

Choice of two types. V.70·D and 812-H bridge
m any re placement needs w ith little or no circuit
changes.*A pair of ei ther ty pe will take % K. W .
phone in put at 30Mc - u p to 60 Mc w ith reduced
input. Available now at all leading Radio Parts
Distributors.

Fila ", . nt M.a... Plat. Capacitall(eI uuf Ma ... inp ut Ma• . "at.
lyp.

Vain Oi..ipatio ll "" <pI ID... tube Val.. Mil,A ",p. <,.
V·70-0 7... 3.2' ., Wattl .... .... 1.7 300 Wa ttl "'. 200

112·H 6.3 • .0 "Wattl >.3 .., D.' 300 Wattl "'. 200



The Cia.. D Licenser CQ yon ~1Ay we discussed an idea for t he
creat ion of a new Class D license. The re­
fiction from readers was quite surprising, and

bv far the majority of them opposed the sugges-
tion. In most instances their reason was the
8s me-t he desire to prevent our already crowded
frequencies from st ill further congest ion. Some
of our readers misinterpeted t he editorial, which
never meant to suggest t hat new amateurs be
permitted on exist ing frequencies without passing
t he minimum requirements of the Class B exam­
ina t ion. But , when all is said and done, CQ
renders, both licensed and unlicensed, do not
agree that the Class D license is the solution.
For this reason we \\;11 not press t he issue.

The fnct that licensed amateurs a nd would-be­
hams arc so. acutely aware of the problem of
utilizing our frequencies in t he best possible
manner is in itself an indication that we are heed­
ed in the right direction. There are altogether
too many poorly operated stat ions on the air­
and we do not refer to signal quality alone.

Phone men nrc no more guilty of poor operat­
ing technique than c-w operators. But the public,
which is an influential group in determining the
fate of any government regulated group, un­
fortunately forms it s opinions about ham radio
almost entirely from phone contacts heard on
their all-band receivers. The impression that
the phone man makes must stand for all amateurs.
For this reason it is up to him to be particularly
careful. Improper voice operations of a ny kind
hurt the entire hobby far more than similar con­
duct on the part of t he c-w man.

A Class D license may never be necessary if we
insist upon good operating techniques, coopera­
tion in avoiding interference, and most important ,
development of new techniques to utili ze better
existing frequencies. Because certain bands have
been span-ely sett led by amateurs it has even
been suggested that. a no-code examinat ion be
permitted for these frequencies. Such a drastic
step is one that will only be settled after pro­
longed debate among all groups of amateurs.
CQ could hardly spea k without. bins on the
subject unless it individually polled its readers.
The opinion of the editor does not necessarily
represent the views of the majority. Personally
speaking, we do not see where c.w. might prove
to be any I£'88 valuable on the su per-high frequen-

July,1946

cies than it is on, BaY, 80 meters. Once licensed,
the amateur may choose any means of com­
munications he desires. If we drop the code re­
quirement., which is certainly no more difficult
than any other portion of the exam, perhaps we
should drop any reference to phone operation
in the event that a new ham desires to confi ne
his operation to c.w. We'd like to hear from you
on this , 0)1.

OSL',
Activity has reached a point where it is t ime

we spoke of QSL's. One of the grand parts of
the hobby has always been swapping cards.
There are some old-timers who have worked
everyt hing there is-who are so blase that a
card doesn't mean anything. But every amateur
should be duty bound to reply to every QSL
card received. Before the war the percentage of
replies ou cards sent was unfortunately very tow.
Startlug anew, with the slate clean, we should
avoid the bad habits and develop the good ones.

The easiest way to QSL 1000/0 is to stay current
on your mail. Don't let cards accumulate.
Reply as promptly as possible. If you don't
already have 8 QSL card usc a penny postcard
or a picture postcard from t he local drug store.
For a penny or two don' t deny some amateur
t he pleasure of hearing from you.

DX cards are a horse of another color. Any
DX man will tell you stories for hours on end
of vurious at tempts to pry a card from a reluctant
catch. The sit uat ion here is somewhat d ifferent
because DX stations may receive hundreds of
cards . QSL'ing can become very expensive if
t hey mail individual replies. QSL bureaus have
been established by most amateur organizat ions
for the purpose of handling cards in bulk. DX
stat ions which permit ca rds to accumulate hr­

. fore mailing have a good reason for being slower
on QSL's. Gradually lUI world-wide postal
facilities return to nortnnl and radio societ ies
resume activity, the QSL channels will become
more sharply defined. Unt il then, every amateur
should make an effort to 'lSL promptly by the
most expedit ious method available. DX sta­
tions which \\;11 not or cannot QSL for one reason
or anot her should make SOUle sort of arrange­
ments to confin n contacts for WAZ and DXCC
credits. Ideas on the subject are most welcome.

5
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~IODEI. 800 I4-l-U8 and 235­

:!·\O rnca. U.II .F. receiver. Ed­

ward P. Tilton's Feb. 19·\6 QST

design modi fied to Byron Good.

ma n's induaire f.r. tuning, built­

in P~l speaker. 88" band-spread.

all in new " ATO:\t-X" const rue-

lion. Factory bui lt or kit for eas),

home const ruct ion. compact.

•
,

MODEL 700 xtal controlled

trnusmitter. l 'U·U-8 and 235­

240..mea. 6AQ5 Tritet drives 6C,\

doubler, 6C1- doublerf t ripler, 832

longline push-pull final. Built-in

14 watt 6AQ5 push-pull vo ice

modula tor. . New "ATO:\l-X"
cons truction. s ize only 5" x 10"

x 5M" . .:\lutchl'S M ODEL 800.

Makes ser ious home-station or

mobile rig. Factory built or ki t.

,I\

\I:I\I~I ,
'II

III u ltra ted lind hllth spotted abo"e are but t wo o f m any fresh, pod._" f ft;'elve .... trana­
mine,.." factory buUt or kJta and part. d ealjtned by a n d for M'r io ul a mat e UR. Price. a re aft
10 .... • • quality I. hll1h. A penny poe.t -eard will brlnll you cat . IOll o f what'. n ew ••• your
fa ..oet te Jobber will ha..e them soon.

OVE ll: 3 5 Y E A ll:S or ll:AD IO EN G I N EEll:ING A C HI EV E M E N T

12.49 M A I N S T ll: E E T • HAll:TfORP 3 • CONNECTICU T

6

In Canada-~tc~furdo Slher DI ..1810n, General Radionic- Ltd. , 465 C h u rch St. Toronto, Onto

co



These new IF transformers are designed

10 meet the highest standards of per­

formance in high frequency F1\1 a nd A1\1.

All operat e al 10.7 :\I e. , making them ideal

for the new F'~ I baud, l ron core tuning

is em ployed a nd the tuning docs not

a ffec t the handwidth of 100 Kc. for the

IF;\, or 150 I( c. for Ihe 11':\1.

The discriminat or ou tp ut is linear over

the full 150 Kc. out p u t and remains

symmetrical regardless of the position of the luning cores.

Insulation is polystyrene for low losses. M echanicel con­

struc tion is simple, compact and rugged. The transformer

is 1Ys inches square and stands 3Ys inches above the chassis.

NATIONAL COMPANY, INC., MALDEN, MASS.

I' M TIIAlfSfOII M II

•
o ,

, llf llUlJoCY • M! O" CYCU S
""" ...., ..", ..., a •.., """ .~ .roo

,IlUIUUOCY ot:V" TlC,"- ltC,
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It isn't necessary to build
complicated ..d ..pters or ins(a11 ne""

octal sockets in your tunsmiuer
to use the new! ' inch pin spacing on

modern crystal holders. You c..n convert
standard '-prong sockets to accommod..te BOTH

old ..nd new types in three minutes.
Just do this: Solder a jumpn between

the No.2 pin receptacle and No. 3 as
indicated in the drawing above,

Thenpinch the sleeves of J and 4
slightly 50 they will ~rip

the new, smaller p ins.

That's ..II there is to it.
PluJO:: the new-type holder pins aceoss
....nd 3. Old-style holders are ptu~jl:t!'d

in the ordinuy manner, This is a
puctical tip from PRo And here's another :
Get the new PR Precision CRYSTALS for
accuracy •• • maximum power output ••
activity ••• stability . • • low drift •• ­
even on the hijl:hesc fre-quencies.
At your jobber's ••• for ALL BANDS.
PETERSEN RADIO COMPANY.
2800 WEST BROADWAY, COUNCIL
BLUFFS. IOWA. (Telephone 2760)

20 METERS

PR Type Z-3.

co

--------------------------

Temp. coefficien t leu than 2
cycles per MC pee degree eeeu ­
grade. High activity . Hea vy drive
...1 thou t c rystal damage .. $5 .00---------------------------
Temp. coefflcJent less t h a n 2
cycles per MC per degree centi­
grade. High power outpuL Hig h
activity .... ••• • • ••...• $3 .50

Rugged. Low Drift Oess t han 2
cycles per MC per degree ee nu­

-10 & 80 METERS grade ). High keying activity.
PR T Z-" High power out p u t . Accurate

ype _. calibration . • . • • •• •• •.•. $2.65--------------------------
8
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A TAYLOR Rectifier

• • •

for Every Purpose

and LON G E R L I FE!
Taylor Rectifier Tubes have been Sales Leaders for
many years because of their record of unusal service
in Amateur, Broadcas t and Police Transmitters.

866 t'50~IAlOOO. Volts . . . . . . . .. . . $1.00
866A;,ot~\I~ ." olt .... .. . . . . . . .. . . .. $1.50
249B7.,J°~iF .V~IUl , .... $5,00
872A2.lrm~~ .'~oI Ul. . . . . . . . . $7.50
'IT-~ ~I~. ~~t~~l f~r.~~ .V~I~. . .. $6,00
873 2~rldm~~trol fo: .3~ .V~~~ $17.25

Taylor Rectifiers, like all Taylor T ubes, are backed
by the broadest guarantee in the en tire tube industry.

AVAILABLE NOW
At All Leading Parts Distributors

"MORE

WATTS

PER

DOLLAR"

10 CQ
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Rear view 01 PA. The band.
switchi ng tund is in the grid cir­
cuit. Bias supp ly on the right-hand
side 01 chassi s. Filament trans­
former and HV blocking conden­
ser on left-hand side. The coax
conneclor sho wn is for grid input

KI L O W ATT
Clean-cut and bugless, the 4-250A's just start to work at the legal
maximum input. Longer tube life and less wear and tear on circuit
components is achieved by allowing a large safety fador for every-

thing used and letting the Lazy Kilowatt loa f a long

LA WRENCE L.KASHMAN, W210P

BUI LDING a new transmit ter from scratch is a job
facing most hams returning to the air. It is
unlikely that any two identical riga will ap-­

pear out of the multitude being constructed be­
cause every ham has his 0""11 pet ideas. Unusual
rigs are worth examining, though- for the ideas
they offer if nothing else.

The Lazy Kilowat t had to meet severe require­
ments, yet be relatively inexpensive and simple
to build. It had to be capable of running the
maximum legal input on phone or c.w.e-and loaf
while doing it. The high power was wanted with
a minimum of tuned. stages. Easy bandchange,
good safety factor in components, and flexibility
in all units to allow for expansion and incorpora-
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tion in other apparatus to be built in the future
were incorporated in this t ransmitter. w ith no
shop facilities available it was a decidedly am­
bitious project , but one which the average ham
can duplicate.

Eimac tctrodee, the new 4-250A, were chosen
for the final amplifier. Low driving requirements
mount eliminat ion of the exciter problem, 80 an
all-out effort was concentrated on the final
amplifier.

Mechanical Considerations
Forced air cooling of the filament, grid and

screen seals of the 4-250A by means of a small
blower or fan is necessary because of the compact
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design of the tube. Forced cooling of the em-dope large stand-off insulators, a sheet of ~lykroy in­
is only necessary when the tube is operated at, or sulation-e-Iz" x 7" x J,4"-wBS obtained . Cut­
near, maximum ratings. This condit ion will not outs in the chassis (Fig. 1) allowed more than
arise in amateur service. ample clearance for the hardwan' bolting the con-

Small blowers, built by Barber-Colman, were denser to the insulating sheet. which was in tum
mounted directly behind each tube. Th<'SC bolted to the che..ssis. Since the breakdown point
blowers will handle ill excess of 1 cubic foot of air of Mykroy is far in ('X('('&"I of anything a pproach­
per minute. It was found that considerable ing peak voltages ftC-TW"" the condenser, this a r­
vibration resulted from the blowers when bolted rangement is very practical. The ~lykroy can be
directly to the chassis. To overcome this , small l.QI\H'(J, filed, and drilled with ordinary hand
rubber grommets were placed bet ween the unit and tools.
the a ngle brackets support ing them. Wh ile this The large r-f choke of special design to provide
did not completely eliminate vibrat ion, it greatly high induct ive reactance throughout all the ama­
reduced it. Later, four small Lord shock mounts teur bands is mount ed direct ly on the Mykroy
were obtained and subst it uted for the grcm- mak ing one integral unit out of the fi nnl tank con­
meta. These made very little difference in t he denser, coil and link mounting bar, and r-f choke .
performance of the fans and some vibration was T he husky final tank condenser wit h half-inch
still perceptible to the hand when placed on the spacing, is designed to preserve perfect circuit
tubes , The blowers operate continuously, start- symmetry. Incidentally, the B & " . ex model
ing when t he tube filaments are tu rned on, since condenser shown in the illustration happened to
t heir principal fu nct ion is to cool the stem of the come equipped with integral neutralizing; plates.
tube. . T hey were never removed, but uro not incor-

For mounting convenience, the blowers are porated in the circuit. For a t riode final , thi~

mounted on the chassis deck.aimed directly at the same layout could be used and the ad dit ional
tube base where holes are provided to facilitate leads wired in the circuit.
the circulat ion of air. If space permitted the fans To avoid the usual annoyance of meters which
would be somewhat more effective mounted be- have screw terminal connections in the trans-­
low the t ube and blowing upward through the mitter, meter jacks were placed on small pieces
rocket, although they are adequate in either of Mykroy fastened to both ends of the screen
mounting posit ion. resistor mounting strip. These jacks provide ell-

It is useless to take pains to build a t ube with trance into circuits to obtain screen current, grid
such ext remely low feedback 118 the new tetrodes current, plat e current, and plat e voltage. Beenuse
unless adequate Isolat ion is provided between it is impossible to insert meters into these jacks
the grid and plate tank circuits. In triode am- with the equipment operat ing (safet y interlocks
plifiers t he neutralizing circuit usually takes care are on the ruck door) there is no danger from flash­
of such st ray coupling, but there is no way of over in the small jack!'. However, even if this
counteracting it in the unncut ralieed tetrode should occur, Lee..ause the jacks are mounted on
stage, and the oscillation which results is in- insulating material the only result would be t o
variably blamed on the tube. The necessity of short t he meter out of the circuit.
proper circuit isolation in any tetrode trans- Two safety connectors on the rear of t he
mitter cannot be over-emphasized. By using t he chassis' bring in the high voltage a nd screen
two-deck design excellent isolation of circuits re- voltage and are widely separated to prevent ac­
sulted in bugloss operat ion from initial tests on . cidcntal reversi ng of connections. The common

T he a mplifier W85 const ructed in a small apart- ground is brought out through t he connector
mont-house kitchen, proving that no extensive plug. The switch to throw the screen resistors
shop facili ties arc necessary. The main chassis out of the circuit and connect the screens di­
on which t he tubes, tank circuit, a nd fans are rrctly to the low-voltage exciter supply is
mounted is a standard heavy duty 17" x 13" x 4" mounted where it is electrically convenient, since
size. T he frame work is const ructed of %'1/ it cannot be thrown while voltage is on. While
aluminum angle, of any thickness available 80 not visible in the photos, it is on t he forward
long as it will support 25 pounds or 80. Since th is portion of t he top deck. .
material is sold by the pound, it represents a very The final is mounted on a standard rack shelf
small invest ment and may be handled wit h and is not connected to the front panel in a ny
simple tools. Dimensions are not critical and the way . This allows simple servicing and simplifies
units can be made smaller or larger wit hin the mechanical problems involved in fastening
reasonable limits. two separate panels {meter and front) to the one

To keep the final tank condenser isolated from large chassis assembly.
ground to provide additional protection for the

'Only one high voltage plug is visible in the photos.
high voltage supply in the event of a flash-over, The second connector was added to carry screen
and at the same time to avoid mounting it on voltage from the low voltage power supply.
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A small spring clip made of spring-brass is
fastened to the chassis to make contact with the
4-250A bases. These spring fingers ground the
metal base, in accordance with the manufac­
turers operation specifications.

Filament Circuit
Obtaining a fi lament transformer capable of

handling the S volt 30 amp requirements of t he
4-250A':!I was quite a job. After inquiring in most
of the Xew York stores it was learned that Stan­
cor Wa.8 manufact uring a special unit for this job
(1'6305).2 This transformer has a tapped pri­
mary for either 105 or 11,1) volt input . w hen
the filament circuit was first wired t he line input
was run to the 115 volt tap. Secondary leads
were 112 stranded a nd ran a total length of a p­
proximately 16 inches. Output voltage measured
5.0 volts at the t ransformer, 4.9 at t he socket of
the first t ube, and 4.i9 at the socket 01 the
second tube. Moviug t he tap to 105 volts input
helped, but the voltage drop was st ill noticeable
and in preliminary t ransmitter tests an un­
balanced loading was noticed because of t his con­
d ition . The filament circuit was rewired using
1/ 8" copper rod. The t ransformer leads 'were
brought to approximately t he center of the fila­
ment busses and the resulting readings showed
equal fi lament voltage on each t ube. Filaments
were bypassed ut each socket as indicated on the
schemat ic.

Bias Supply
Biasing the final amplifie r WM considered from

every angle of couvcuieuce and reliability. The
rig was designed primarily for c.w., but phone
would also be employed . Break-In c.w, operat ion
was contemplated, probably keying the oscillator.
The final solution used WM t he t ried and t rue
combination of grid leak and fixed bias.

An interest ing variation suggested by Eimac,
eliminates the necessity for fixed bias and screen
voltage on the fina l amplifier by utilizing a t riode
connected 6Y6. Originally used wit h 4-125A ':5,
the circuit would require parallel 6Y6's to handle

2Some surplus radar equipment includes a heavy
duty 5 volt 60 amp transformer, which when ob­
tainable makes a good filament t ransformer.

(Abo't'e, ,i~hl) Fi~ . 1. Chassis for PA consists of
standa,d 13 ' • 17 .]" chassis with f,amework built
up of .Iuminum .ngle .nd sheet stock. Overall height
is 12". Luge squ.re cutouts provide clearance fo,
condenser mounting SClews. This is described in detail
in the ted. uyout dimensions .,e not critical since
.mple cleerenee has been ellewed fo, .11 components

(Below, ,ight) The Lazy Kilow.tt ,.ck mounted . One
tube has bun removed to show the blewer fan. Dl­
,edly below the PA is the Millen 807 exciter used in
operating tests. The medium end high voltage powe,

supplies occupy the bottom of the ,ack

,
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Circuit diagram for Ln y Kilowa« power amplifier

Parts List
C1 -Bp.f 450-voh electrolytic
C2, C9- .002 IAf mice bvpess
C3-200 JljJF split-stetor verleble (Cardwell MO-

180-BD)
C4, C1D-.OS JJf 1000-voh working mice bvcess
CS, C6-.0S J.lf 1000-volt working mice bvpess
C7-Typc ex B 9: W CX49A .5" di'gdp w ith

vacuum condenser mounting b rackets. (Note:
B 9: W HOV bese essemblv mounts d irectly on
this condenser)

C8- .002 JJJlf 8000-volt working blocking con­
denser (Soler XH-8-22)

L1- 8 & W HDVL series coils
L2- Grid turret bendswitch 25 or 50 wett size CT

Center link (B & W BTeL)
R1 -10,OOO ohms, 100·Wdtt
R2-6,OOO ohms, 50-wdtt
R3, R4-100,OOO ohms, 200-Wdtt screen dropping

resisto rs (W4rd Leonard 2OOF, IRe HOA)
T1 -250 · volts, 150 rod bids transformer (Seencor

P-6318)
T2-S.0-volts, 3D-dmps Hlement transformer (Stencor

P-3064)
CH1-20 h 150 me (Stenccr C1410)
RFC1-8oo m. Netionel R-175
RFC2-2'h mh 125 me (Notional R1ooU)
Vecuum condenser 25 Illlf (Eim~c VC25-32)
2 4·250A socket (Notiona l HX1 oo)
2 high volt~ge S4fety termlnel (Millen 37(01)
4 phone j~cks-norm~lIy closed
SPOT non-shorting rot~ry ceremlc insulated switch

(Cenn eleb 2501 )
5Z3 end socket
Mykroy sheet stock 7" x 12" x 1.4" (1)

4" x 12" x fA" (2)
Socket and p lug combination (Jones S.406-Ca,

P-406-A8)
Coax connector IAmphenol)
Meters: 0-10 '0'0 ts e.c-, 0-3000 volts d.c., 0·50 med.c.,

0-500 me d.c. (Simpson type 27 a 57 3" rec­
tangular case)

2 blowers (Barber-Colman motor dYab 569-1, fen
YAB 355-2, 2W')
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4-205A's. The triode connected 6Y6's have their
grid tied to the minus side of the final amplifier
grid leak, and their plate to the tube side of the
screen dropping resistors. When excitation is
supplied to the final ampl ifier, the voltage de­
veloped across the grid leak biases the 6Y6's to
cutoff, effectively removing them from the cir­
cuit. When the key is up, and excitation removed,
the bias on the 6Y6 and final drops to zero and
the 6Y6's instantly start to draw plate current
through the screen dropping resistors. The
IR voltage drop through 50,000 ohms reduces
the PA screen voltage to almost zero. With this
low screen voltage, the plate current which the
final can draw is limited to a low value, t hus
keeping the input well below the maximum ra ted
plate dissipation of the tubes. The advantages
of the various systems depend upon variable
factors not too easily evaluated. When space is
not at a premium the more conventional method
has the advantage of completely cutting otT the
final and not putting any load on power supplies
or tubes during idling periods.
Screen Voltage

As pointed out in the preceding paragraph, by
using 6Y6's triode connected, a screen dropping
resistor can be used to supply screen voltage with
safety. However, the more conventional methods
were used in the Lazy Kilowatt. On C.W., screen
voltage is obtained from the exciter power supply
and for phone operation through series dropping
resistors.

The series dropping resistors are ideal to pre­
vent the screens from drawing excessive current
due to the IR drop developed across them which

co
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Operation
After complet ing the mechanical work and

checking all wiring out wi th an ohmmeter, fil a­
ment voltage was applied and grid bias measured
and set at - 200 volts from the supply. Low
voltage, approximately 1000 volts, was applied.
The 10 meter grid coil did not tune to resonance,
undouhtedly due to the fairly long grid leads
(5 inches). Removing one tum from each end of
the coil readily corrected this. Running low plate
voltage, and driving the final from a Millen ex­
citer (807 doubling to 10 with 600 volts on the
plate), 35 rna of excitation was obtained and a no­
load resonance current of 18 rna per tube ob­
served. Increasing the plate voltage to 2800
volts dropped the excitation to 30 rna, no-load
plate current to approximately 2 1 rna per tube.
Under an antenna load of 325 ma, 2800 volts on
the plates, excitat ion remained almost 2!J rna.
' Vith this input of 910 watts, the tubes showed a

ICo,.tilUud' on page 641
Front view of PA. Not shown ale the cooling f.ns and
screen resistor switch which were not on hand until .fter
the photos were shot. Extension shafts are used to bring
controls throush the front penel . Note the r.,ge in­
sulated coupling used on the tank condenser. The
insulated end pieces carrying the meter jacks may be
observed et either end of the perellel screen dropping
resistors. The two bracket extending from the con­
dense' are to hold a vecuum condenser for added

capacity recubed to tune 80 meters

automatically lowers screen voltage. Should
the plates draw zero current however, (due to
failure of some circuit component such 38 plate
r-f choke), full plate voltage will be applied to the
screen (maximum screen voltage 6(0) with per­
manent damage to the tubes. I n normal opera­
tion, of course, the screen and plate current react
in opposite direct ions. When the plate current
is cut ofT with blocking bias, the screen current
is also zero. But this condition is almost impos­
sible to obtain with series screen resistors, be­
cause the screen voltage rises just as fast as the
screen (and plate) current goes down. For this
reason it is important to incorporate safety de­
vices in the PA to protect the screens when op­
erating with SCfC{'n resistors. Primary keying of
the final "ill enable c.w. operation using screen
resistors. A method of protecting the screens in
the event of an open circuit in the final would be
the installation of a small resistor in the B plus.
When current flows through this resistor (essur­
ing some plate current and hence some screen
current through the screen resisters) it will devel­
op a voltage which can actuate a relay to close
the screen circuit. An underload relay could also
be used, but it would have to be removable to
allow for tuning up under conditions of low plate
voltage and current.

Under actual operating conditions it was found
t hat tuning t he plate circuit to resonance did not
result in an excessive increase in screen current.
In any event this is not a problem, since t he
limiting action of the series dropping screen re­
sistors will protect the tubes when operated on
phone, and the fuse in the screen voltage line
'will protect the tubes when operated off a separate
screen supply.

It is important to remember the fuse in the
separate screen supply. If a tap is taken off a
bleeder, fuse protection will be critical in-50-far
as determining t he value of current which can be
drawn through the tapped-down portion of the
hleeder. For example if it is a 750-volt supply
and you are tapping down approximately 10,000
ohms on a bleeder to obtain 500 volts, the maxi­
mum current you can safely draw is 125 rna, and
the screen fuse should be around 100 rna.

In order to have adequate safety fuctor in the
screen dropping resistor, two 100,000 ohm,
2QO-wat t uni ts were paralleled to give an effective
variable resistance of 50,000 ohms at 400 watts.
This runs cool under all conditions! To make a
neat job out of mounting the resistors they were
fastened to a strip of Mykroy, wired to the
respective jacks, and the entire sub-unit bolted
to the chassis on four ceramic standoffs . The
screen by-passes are .05 oil filled 1500 d-e w.v.
condensers. They are mounted rigidly on the
chassis, as dose to the sockets as possible without
upsetting the mechanical layout.
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OLIVER PERRY FERRELL

Klystrons, when properly handled, are ideal for some of the new
super-high frequencies allocated for ham use. Definitely not for
the novice, the klystron is just beginning to find its way into

amateur rad io. Here are some facts on its use and operation

Fig. 2 Schcmatic diagram of twin cavity klystron
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MAX,}:' l 'OTEl'OTJAL MICROWA\'E experimenters are
carefully eyeing the war-surplus market for
reflex klystrons. Some beve bought surplus

" 'l.-417A's under the impression that they can be
made to operate in either the 1145-1245 or the
5250-5650 megacycle hands. This is definitely
not the case.

For all practical purposes the reflex klystron is
designed for a particular frequency range, and
no amount of amateur ingenuity can alter the
manufacturer's design or specifications. Another
note of caution is that all types of reflex klystrons
on the market today look very much alike and
the type number is a misleading indication of the
spectrum coverage. For instance, although type
2K42 covers 33llO-4200 mc and type 2K43 covers
4200-5700 me, type 2K39, instead of operating
below 2600 mc, tunes from 7500-10,300 me. The
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the heated cathode (Fig_ £) they a re attracted
by the accelerator grid. Most of the electrons
miss the grid wires and travel on at a uniform
rate of speed.

(L). Upon passing through the buncher grids,
each of which are connected to one side of a
cavil)' (t uned circuit), the electrons, by inducing
a voltage, start this circuit oscillating. " "'it h a
state of oscillation taking place, the two grids
(buncher} become alternately positive and negn­
tive with respect to each ot her. That is, Grid 1
is positive when Grid 2 is negative on om...half
cycle and Grid 1 is negative when Grid 2 is
positive on the other half cycle. Thus, electrons
passing through the grids during the first half
cycle are slowed down in t hat they are traveling
(rom posit ive to negative and on the second half

8• § s § § s § § 8 88... .... • ~ ..... ·" 0
'.(0UI:1rI(;~ .. IllU ,aCYCl..U -

8 8
• •

Fi, . 1 C~ntimctcf covcragc with war~surplus fcAcx
klystrons. "X" dcnotcs that thc modcl is not nail.
ablc or has not fcceived a typc number. The WL·
..17A, wh ich is very prcnlent in thc market today is

an old stylc iK..l
frequency coverage of reflex klystrons made
during the war by~.sperry G)TOSCOpe Co., Inc.,
for eele at the factory or on the surplus market ,
is given in Fig. 1. .

Theory of Operation.
TIle klystron is classified as a velocity-modu­

lewd tube in that its operation depends upon the
modulation or changes in speed of electrons
passing through grids, and may be broken down
into these steps:

(a) . The basic gun st ruct ure produces a COJl­
stnnt speed stream of electrons. Emitted from

, .,W"'~
~'"~ ..

•
•

•
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Schemalic d iagf.m of feRn klystron
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Fig. 3

eyrie are speeded up, moving from negative to
positive. T h is slowing down and speeding up of
the' elect rons brings about a bunching and de­
bunching of the elect rons and the distnnce be­
tween alternate maxima or minima is a measure
of ~2 wavelength of the frequency of the buncher
cavity tuning.

(c) . \Vit h the electrons. leaving the f2 grid first
decelerated then accelerated, :I point or series of
points may be found beyond 12 buncher grid
where the faster electrons will catch u p wi th the
slower moving ones . I t is here where this bunch­
inJ; takes place. At this point of bunching, a
second set of grids is located . the catcher grids.
T his point varies wi t h frequency. Those grids
like t he fi rst set , go alternately positive and
negative in this oscillatory circuit . The elect ron
hunches striking first grid 1 drive it positive,
t hus releasing energy to the tuned circuit. By

COAII
cos....TOR
FOP FEEO­

B"" UXJP

CArCMER GRIDS

CATCHER GRID CAVITY_

8UNCHER GRID CAVITY _

BUNCHER GRIDS --t:

- ,
CAVITY TUNING CONTROL

INPUT

.
Cut...w.y of Sperry klystron Iype 410.R wlth Model

11·C luner

catcher grids. After the electrons in their ac­
cch-rnted and ret arded sta tes leave G2, they 8~
preach the repeller plate, which is at negative
potentia l. By proper adj ust ment of the voltage
on t he negative reflector or repeller plate, the
eh-et rona are repelled , made to pass back through
t he same cavit y . The distance they must travel
being a function of repeller voltage, it merely re­
qu irt's a voltage change to set the point where
hunching takes place a.t G 1. Spent elect rons are
removed from t he tube by the positive accelerator
,e:ri(! or by the grids of the resonator.

Three typical tubes of the reflex klystron type
an' the M eKnlly tube, using an external cavity
with paddles and screw plugs for tuning ; t he
Pierce (Sln-pard} tube, using a cavity sewed

ICont inued on palJe 61/

./-+~ GLASS

COLLECTOR PLAT[

CATHOO£

ACCELERATOR GRID -------

1--_ FEED
BACK
PATH

COAX _E=~INPUT

CO" -E:::;~OUTPUT

.---...1-----:-;-:;-;;:--'=9 GATCMER GRIDS
M[T.6.L_~

L~ = ::_:;::=l 8UNCHE:R GAIDS

Simplified dr. wing of Iwin Ulvily klystron

t he time the elect rons reach the second ~rid it is
driven positive and more energy is released. In
delivering t his energy tho speed of the electrons
is greatly reduced, and the spent elect rons are re­
moved from t he circuit by the posit ive charge on
the collector plate.

Till' klystron action described is of the t win
ca vity type. The importance of the cavity
t uning which is brought about by varying t he
spacing bet ween GI and G2 is readily apparent.
Of further import ance is t he distance of separa­
tion between t he catcher grids and the buncher
grids. A simplificntion of th is was brought about
with the advent of the reflex type klystron
(Fig. S) .

In this tube, n common cavity end a common
set of ~ricl.s are u~NI juintly as the buncher and
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WHAT MAN:SER of creature can this be? \\n o
is that familiar-looking man in my base­
ment muttering his strange cry, flCQ, CQ,

hello CQ?H_now risk ing lire and limb clamber­
ing about on my roof to Illes... with that weird

wi re maze? Outwardly he has the same ap­
pearance as the husband I used to know 'way
back in pre-2~, 10, and 8O-meter days, before
the bands were returned to these Indians. lie
is my ham-husband.

I1is personality is sullied and subjugated, his
vocabulary unintelligible, his mind wedded (or­
ever, it seems, t o his hobby. I1is whiskers grow
IOIlJ?; and fie rce on week-ends: he is twisting; dials
and hils 110 t ime for razors. A little st ranger
called " DX" has supplanted me as the love of
his life.

The odor of burning resin drifts up and wafts
its gent le way through the house-s-amateur
incense, Diminutive silver splashes litter the
floor , there to nestle cozily among the a...hes
which did Dot find their way to a tray.

T he mail-man eyes me suspiciously as he hand...
me colorful post-card things scrawled with a queer
jargon. T hese, I find, are something known to
the brotherhood 68 "QSL's" and arc perfectly
innocent missives. Some day I may learn to quit
shuddering every time I hear the words of
J . Edgar H oover. IlGtx, om yr sig fb Q.> H9"
says he, t his man-e-mine, is lcgiti mnte Ianguuge.

Hennis of paper lie surroundiug "Illy little
nicotine enter und creat ing n fi re-t rap. T hey arc

18

"notes on transmissions" 'written also in a foreign
tongue and persistently refer to "QT H's" and
of all things, ANTS! T his is the first inkling I
have had of his interest in entomology, but being
a good wife I shall bone up on hugs .

T he ham may be located very easily when
needed for small chores such as getting lids ofT
cans, bottles, 'n stuff like that . He is an unusually
consistent creature and is always found in t he
snme locale-a room which is called a shack
and which contains a rig. He is very docile when
encountered thusly, After the ritual of, IIQRT
a minute, here's the X YL." he will do as re­
quested so long as he is not required to leave said
shack.

During the process of transmission the guy's
absorption is so near to the ultimate ult that ye
XYL, (of whom was said, "Let no man put
asunder,") is greeted with a vacant stare which
carries all the implications of a-v'Heven't I seen
YOU somewhere before??" But then ether wa ves
are not human, arc they? I have been bullied
and put asunder by an ineffable substance called
" Ether" and defined by good ole w ebster 68,

" Name given t o an imponderable medium pre­
sumed to permeate all matter a nd space. The
ult imate dielectric medium to t he action of
which all electric and magnetic phenomena are
to be referred." Noah, how could you !

I entertain my club, as is my duty every other
month. Someone idly flips the radio switch,
thinking perhaps it would he nice to have a
musical background for our chatter. Meowing
set to music. But hal leave us wait a moment
•

t ill the set wa rms ulr-what is t his we hear?
"CQ, hello CQ" all over the dial. Something n~w,

dear? No, it is something old, dear, someth ing
called BCI from the attic. BCI, bless it ! I am
at the point where I could welcome listening to
an electrical transcription I It has come to that.
I try to sound proud 88 I explain : that is my man.
Yes, my husband is a ham. IContinu.n on page 60)
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WILLIA M F. KLUGH, W3HF/ 2

The completed tester
has • professional ap­
pearance. Everything is
hom c • constructed in­
cluding the commercial

looking name p lates

Fig. 1 . 1 ma mder Kele fOf universal tester

TH E M E T E R described herein is designed par­
marily for newcomers to ham radio, more

particularly those with a limited hobby
budget . ' Ve believe that this instrument puts a
one-mil meter to maximum use, with the added
feature t hat it is always readily available for
other purposes.

A major difficulty of most home-built mu lti­
testers is the inability to obtain a meter dial with
the proper markings for the measurements and
ranges desired. The average small meter with
many ranges is also unsatisfactory because the
crowded dial is difficult to read. Further, even
if it could be obtained it would still not contain
all the calibrations needed for this test er. CQ
has more than partially solved this problem in
Richard E. Nebel's "Know Your Meter," as
published in the January, 1946, issue. "~e feel
that the best compromise is the sample scale
shown in Fig. 1. T his scale has t he correct cali­
brat ion for d-e volts, milliamperes, and ohms.
All ot her measurements are then calibrated on
an eight -inch, easy-to-read "slide rule" chart in
terms of one-mil meter deflect ion.

'fe used a 'festinghousc type RC35 meter,
having a 750-volt d-e and 125-volt a-e ranges.
T his meter has its own full-wave rectifier. Our
multipliers and shunts were selected in terms of
this dial. However, as can be seen from the dia­
gram and parts list , anyone-mil meter and full­
wave rectifier can be used.
Th. Selectee Switch

The selector switch consists of six sections, two
for the meter, two for the rectifier and two for

•
•

. 00
\00,.
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•
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the best prods. It is made up of two Centralab
! 1423 switches. The switches are taken apart
and the spacers from one are cut in half. The
switch is reassembled with the six sections all
mounted on one frame. T o simplify wiring, it is
recommended that a different color wire be used
(or the switch ann of each section.

D·C Volts
Position 1: (See Fig. f) . T his circuit is con­

ventional. Start ing at the positive test prod
terminal, through the plus test prod section 811.
th rough the d-e multiplier position of S2, through
the plus meter section 81., through the meter,
through the minus meter section S16 to the
minus test pro section 81, and thence to the
minus test prod terminal. Position 2 of 8 1 is the
S3JllE.", except that, through 81 4 and S16, the
polarity to the meter is reversed.

- \
'NSE ~T
VARIAC
OR VAR
RESIST ­
AI\jCE

,,
c 0-'T,,
" . A

" •

,

~Ecr ""MERE v ~EPRESE:NTS TI"I£
srANOARO "'ETER

U REPRESENTS THE
~E U Il. "'ETE Fl

~ IS THE UULTIPL IEFl
SELECTED FQ!:,
EOUIVALENT FULL

FIL SCALE ~E A J I"' G

Multipliers
Sfundard one-watt metallized resistors were

uS('(1 for the multipliers, and rather than the
usual arrangement in series, it was decided to use
sepurute resistors for each range. If you have a
good supply of resistors to choose from it is easy
to arrive at the req uired value. For example,
an accurate lO,()()(H)hm multiplier may be made
by matching "high" a nd " low" 5OOO-ohm re­
sisters, The higher range multipliers should be
mndc up of several re-sistors in series.

A·( Volts and Output
Po,..it ions 3 and -1: T racing the circuit through,

start ing at the positive test prod, through SII
to the a-c multiplicr portion of S2, through the
rect ifier sect ion SIc to the rectifier; from the
d .c. plus terminal on the rectifier to SIll t o the
plus terminal of t he meter. T hrough the meter
minus terminal to t he mi nus terminal of the rec­
tifie r through SI j from t he ot her a-c side of t he
rectifier through SId t o Sf t and thence to the
negative t est prod terminal.

Position 4 is the same as posit ion 3 except
t hat the circuit is blocked to d.c. hy t he con­
denser C3 .

As is customa ry in most multi-testers, the e-c
volt age ranges arc used for output measurements,
as well as sta ndard a-c voltage tests .

T he e-o multipliers will of course depend upon
t he t ype of rec t ifie r used.

Lsing the best available u-c meter as a stand­
a rd, nnd as n voltuge source a broadcast receiver
power transformer with a variac or variable re­
aistunce in the primary, select the necessary mul­
t ipliers for equivalent readings on bot h met ers.

B·C T,an.lormer as a Voltage Source
The rect ifier wind ing may be used for the 2.;j­

volt source while the rectifier winding in series

July, 194~

Fig. 3. Circuit for calibrating e-c ranges on the 1 ma
meter. See text for details of the method

with the 6.3-volt filament winding may be used
ea a 10-volt source. One-half the high-voltage
winding may be used. for the 50 and 250-volt
sources while t he entire II \' winding is used for
the HV range. In making these measurements
AVOID HAYWIRE CONNECTlO"S! Mount
the transformer on a board, bringing the leads to
well-spaced Fahnestock clips. Insert an O:\"­
OFF switch in the primary and hu ng a warning
lamp across the 6.3-volt winding. It is far better
to put a little time on this than to risk shock by
careless handling.

After the multipliers arc wired up, t he e-o
source and the st andard meter may be used for
the calibration of the u-c ranges. (Fig. S.) M ake
a t able of e-o voltage V8 . readings on the one-rna
meter. Two tables will be required, one for the
t wo-a nd-one-half volt range and another for the
10-" 0It range . The higher ranges should 1)(' even
multiples of tho lO-volt runge. When the tables ure
completed the values can easily be t ransferred to
t he "slide rule" chart.

Once the e-o culibratiou is com pleted , it may
be used with voltage-gain vs. db tables for db
calibration, if desired. T hese t ables are a vai lable
in Davcn. Kenyon , weston (et c.) literature.

•
A.C Operated O hmmeter

Position 1) of the selector switch connects up
the test prods a nd rueter to the circuit of an a-c
operated ohmmeter, first described in Radio for
Xovember, 1940, by Carl J . Swenson, " '!J RFV.

All ohm ranges are re-ad on t he same scale,
which is marked 100,000 ohms at the extreme
left. The six ranges of t his ohmmeter are 100,
1(XXl, 10,000, 100,000, 1 megohm and 10 meg­
ohms , which correspond to ..1.5, 45, 450, 4500 .
45,000 and 450/X)() ohms at center scale.
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With the low range it is very easy to check
filament wi ndings, voice coils and even soldered
joints, while the high range will be useful for
testing leakage of condensers, e-v-e circuits, etc.

Calibration

The first step in the calibration, if the meter
resistance is not known, is to hook it up in a cir­
cuit as shown in Fig. 4a. The variable resistance
is adjusted until the meter indicates exactly one
milliampere. The meter is left at this position and
an accurate resistance of 50 or 100 ohms is con­
nected across the meter terminals. T he meter
reading ",;U drop when this is done.

T he graph 01 Fig. 4b should then be consulted
and from the meter reading the value of its re­
sistance can be read from the curve. If a 5O-ohm
resistance is used curve B should be used . If the
shunting resistance is 100 ohms, then usc curve
A to determine the meter resistance. If a re­
si8ta~ce value of less than 50 ohms is obtained,
A resistance must be added in series wi th the
meter to bring its resistance up to 50 ohms. The
only precaution it is necessary to observe is that
the meter must be adjusted to full scale or one
milliampere before the 50 or 100 ohm shunt is
connected to the meter terminals.

After the meter has been adjusted to 50 ohms
resistance, the adjustable resistor (Rz in Fig. f)
should be Bet approximately with another ohm
meter. Starting at point (A) the first slider
should be set at approximately 3600 ohms, which
is then connection (B). Slider (C) should then
be set 80 that the resistance between (A) and
(C) is 25,000 ohms. Resistance R. should be ad­
justed to approximately 8600 ohms. A 10,000 or
15,000 ohm wire-wound potentiometer can be
used lor R,.

Now the parts may be wired, locating the rec­
t ifier tube and adjustable resistance so that they
do not heat the meter or other resistors. If the
t ransformer used has a higher voltage rating than
the one shown t he tap (el should be set at
30,000 ohms for a preliminary check.

The ohms range switch 83 should now be set
a t the 100 ohms position. The line switch should

22

Lookin9' It the test instru­
ment from the top. Plrfs,
from left to right ere : ohm­
meter lange switch end re­
sistence plates, selector
switch, shunts, C3, lmped­
ence meter ulo..,dj ust
rehecstet iIIustlating how
the transfolmel illupportcd

behind it

be left in the "off " position except when an actual
test is being made. It may be found that the
meter reads even though the test prods are not
shorted. Resistance R, should now be adjusted
un til no reading is obtained. The test prods
may now be shorted and the reading noted . If
the pointer does not deflect to zero ohms the tap
(C) should be moved toward (Al a small amount ;
or if it deflects too far beyond zero ohms, it
should be moved away lrom (Al.

The ohms range switch is next set at t he
'l-megohm position and the test prods again
shorted. (Ranges should never be changed while
the test prods are shorted as this may damage the
instrument.) If the pointer docs not deflect to
zero ohms the tap (B) should be moved away
from (A ); if it deflects beyond zero, it should be
moved toward (A).

If the resistors arc of t he values specified the
11\1, 1O~ 1 and l OO~l ranges should indicate zero

Fig. .... Circuit fOl r®detcrmining the d-e .,-
,elhten cc of tb e L ....... I.nYO'O'
metcl. Sec tut for

~OOA'OOJlr,

detlill of the method ~- •
.~:~~~It-

.~ .... 1001\ IUS,

e .~'II\ illES-,
<,

'"
Fig. 4b. Chart for

, d et erm in ing
f.... metcr d -e lesist·

• from tho0 <, ence
1 r-, ch.ngc in Indle••
s • tion when thc cit-•

~"• cuit of Fig. 4 ;,•" "• • used- 1'-..., ,

" ~ " ~ ., ~

..[T[1Il Rl:1"T"'~C[. ""..S
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ohms also-when the test prods are shorted­
with perhaps a difference of three or four dial
divisions. The zero adjuster Ra is for the purpose
of adjust ing this difference.

T he range switch should now be set at the
100megohm post ion. The test prods should be
momentarily shorted and the deflection noted.
If the transformer voltage is too high the pointer
will deflect too far-in which case the value of
C2 should be reduced. H, however, the pointer
docs not deflect to zero ohms, Cr should be made
larger. C1 and Cz should be paper condensers,
not electrolytics.

When this range has been properly adjusted
'with the zero adjuster rheostat still set at mid­
scale, the l OO-ohm range should again be checked
to see if the reading, (with the test prods sepa­
rated) is still zero. If not, it should be set to zero
by means of R.. The eircuit of the l OO-ohm
range is 8. modified form of Wheatstone Bridge,
and by adjusting R. the bridge is brought in
balance. T he lOO-ohm range should now be
tested at zero ohms and if different from the
original adjustment, slider (C) on Rz should be
adjusted until all the ranges are close to zero.
From then on each individual range can be ad­
justed to zero with the zero adjuster. The pre­
ceding checks and adjustments may seem com­
plicated but they are in reality very simple.

The lDO-ohm range operates as a \Vheatstone
Bridge with the meter as a galvanometer and the
unknown resistor shunted across one leg of the
bridge. With this system it is possible to get by
with a current drain of only about 15 rna for the
range. If an ordinary series type ohmmeter using
a 4.5-volt battery for this range were made, it
would require a current drain of one ampere I

The other ranges merely consist of fixed series
resistances, with a variable voltage supply to
compensate for line voltage variat ions. The 10­
megohm range operates at a potential of 450

volts which can cause a shock if the test prods
are touched, but this is not dangerous since the
current cannot exceed one milliampere. The
filter system may seem inadequate but it is
sufficient Cor the purpose.

Ohmmeter Construction
As can be seen from the photographs, the ohm­

meter power supply, condensers and the 5O-watt
adjustable resistor (Rz) should be mounted in the
bottom of the carrying case. Leeds from the
power supply should be cabled and eonnected to
the appropriate pins of an octal tube base, as in­
dicated in the main diagram. A bracket on the
zero adjuster Ra holds the socket, while another
bracket under the Ra mounting nut holds R• . The
various ohmmeter resistances should be mounted
on thin bakelite plates supported on brackets
mounted on the ohms range switch. It is sug­
gested that the ohmmeter be set up "bread­
board" and the required resistors carefully se­
lected and tested. When the tests are com­
pleted, t he t wo units, Ra supporting R. and the
octal socket and the range switch supporting the
resistance plates, should be mounted on the panel
and the ohmmeter wiring completed.

Impedonce Meter
In position 6 a parallel circuit is used, wherein

the impedance being measured is placed in shunt
with the a-c voltage source, the rectifier and one
mil meter. Position 7, for I1igh-Z measurements,
uses a series circuit wherein the impedance being
measured is placed in series with the a-c voltage
source and rectifier.

A small 6.3 filament transformer or a small
microphone transformer might be used for T2.

The potentiometer in the primary is used to de­
liver the required voltage to the rectifier for full
scale deflection of the meter. The double-circuit
jack permits measurement from a source other

[Continued an page 661

.:- .:.
The tester remeved feem

carry ing case clearly shows
location or major compo­
nents. Power supply Is in
bottom of case . A -e and
d-e voltage multipliers are
mounted In Rat bake lite
channels suppo rted on the

meter
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FCC RULES GOVERNING AMATEUR RADIO SERVICE
A PP EN DIX

EXAMINING POINTS

•

BirnUnah..m , ..\ labama
CbarlHton, Wf'fO t Virlti nia
Cincinnati. Ohio
Columbu• • Ohio
Corpue Cbrieti , Texa"
Davenport . lo.a
De. ~l oiDeI'l, lo. a
Fort Wayne, Indiana
FN' Ino, Californi..
G rand Rapidl, ).I ichic.. n
I ndianapolil, Indiana
Little Rock• •'ru nn .
~If'mphi• • Tennetl_
).1iI"'....ukee, Wil'lCOn. in

o cAm"teur operatur namin.. t ion~ are triven fr tlQuently , under announced schedules , at the Commillliou', o ffice in W• • hinll: l(ln ,
. ' 0a nd. at !Sch of itl! d.iltriet offi~... For ali't of lucb offi('f'1! let! the follo...in. pagel.

E J:a mul.a h on••re &1'0 «h'en 'n'''lul!'nlly, by appointment. at the Commiuion'lI office. at the followinc point.:
cte\'el.od. Ohio Tamp', Fla.
Savannah, Ga. Juneeu, A1Il.ka
San Dif1:o, Calif.

~zamination . ....e &1110 ,inn a t v ealer interval. at the places named. below, which are visited for that pUTpole by Commi~,ion
,.u nllDen from the district Oftil'ell for eueh loeation• . For eurrent schedule" exact t ime , place and other dl!'taill, inquiry ehcutd

to addrefl.!'d to the office conducting f' J.Rminationa at the ehoeen point .

Qu.rtc,ly E..min.tions
S ...hville, Tennessee
Oklahoma City, Oklahoma
Omaha, S ebruu
Piu.burch, PennlJ,h'ania
se. Lo uie, ~HlfIOuri

Salt I. ke City , Utah
San Antonio, Texas
& 11I"nectady, New York
~ioux }o'alb, South Dakota
:O;ylll(luee, Sew York
Tulea, Oklahoma
Williameport, I'ennl J,lv&fl ia
Win. ton-SaIPTTl. Sorth Carolina

Albu fl lJf'r~le, Xew :\l eJ:i l'o
Amanllo, Texa .
Bakf'nfif'ld. California
Ba ncor. :\Iaine
BilliOf: fI. ~Iontana
Billmarek . Xort h D..kota
&j~, Idaho
Butte , :\Ionta na
Cumbf'rland . :\Iaryland
EI Pa llo, Tex"l1
Hartfnrd, Conneerlcut
Hilo, T . H .
J ar b ollviJlf', Florida

Scmi-.nnu.1 E..minations
Klamat h Fall.., Ongon
I..... Vegal, ~evada
Lihue, T . II .
:\Iobile, Alabama
PhOf'llix. Alianna
Port land. ).! aine
Reno. Sevada
Roanoke, Vircinia
SaU..bUJ'Y, ~laryland

Spokane, Wasbinctoll
Tucson, Arbona
Wichita, KanlBl'l
Wilminc ton, North Ca.wlina

Annual Examinations
Kaunakak.ai, T . H . Lanai, T. H.

Arrancement ll h""e ..110 been mede, indudi ne coopention of other FedlllBl aeendf'll , for el.. "f" .\ and B
outlyinc afH.1'I ae foUo.....:

Alall ka: United Sta~. Signal Corps .tation. : at other poiilu by COI.lt cuard offieefll .
Gua m : Di.trict oom munieation. offi eer, United State. naval .tation.
Ha ....,.li : At not f'xCff'di" c one pol nt e n a oy ieleud , by t he inspector in eharlle (Honolulu) .

Wailuku, T . H "
e:u.minat ion. in

Radio Districts

R.dio
°1

Addr", o, the InspKtOf Te"Hory within District
District in Ch.rge Stoltes. etc . Counties

I be'-ent h Floor CUlltom. COnnect icut All eounriee
hOUle, no..ton 9, :\Ian . ~1aine do

Ma. eachu&eue do
New lIamp.hire do
Rhode b land do
Vermont do, 748 Fedf' ral Buildinc Xew J eney Bercen, Enex, Hud ..on. Jl uuterdon. ~lercer, ~liddlf'~f'I .

641 Watlhincton St reet ~tonmouth . :MOrri ll , Pa" . ic, Someeeet, Su~ex, Union and
S e... York H . X_ York Warren.

S ew York Albany. Bronx, Columbia. Dela........ Dutch• • • G..-n.
Kine', S ueau, Xe.... York Ora~ Put nam. Queene,
Reneeeleer, Rich mond, Rockla nd , heneetady, Suffolk.
Sullivan, m eter and "'e~tdlf'l tf'r.

3 Room 1200, X ew United Delaware SeweRll t le
St.tf" C uetorohouee, New J en ey Atlantic, Burlinzton, Camden, C."" :\Ill)', C umbe rland.
2nd &: Chel'ltnut Strll'f'U , G loueeetee, Ocean, e nd Salem"
Philadelphi. 6, Pa.

Pf' DD' )'lvania "'dam., Beeks, Bu("kll, Carboll , Chf'"ter, Cumbereud.
Dauphin. Delaware, Le neeeter, Lf'banon, Le hit;h, :\Io llf(>f' ,
~Iontcomery. ~orth arnpton . PelTY. I' hiladelphia, Schuyl"
kill and Sl!".... York.

• 60b Old To"n Ba nk Bide . Dda....·a re Kent and SU""f'1
Cia" S treoet & r.b....·av Dietrict of All
li ft t imo", 2, :\lar}'laiad Columbia

Maryla ll<l All counlif'lI .
' "irlinia Arlillgtoll, C la. rk, Fairfa x, F. ullUif'r, FretJerick, l .oudou n.

Pacl". Prince Willi. m, Rappaha rlllock, Shl.'nandoah and
\\·arrl!"n.• HoolII 402 S orth Carolina All exeept di~tri("t 6.

Nf'w Poet Offi("ol!' Buildillc \ 'ircinia .-\11 eX("f'pt di.t rict 4.
SOffol" 10. ' "i"';nia
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Redlc Districts

Counties
Terrilory within District

All except d illtrict 11.
All except Clarke .
All except di8trict H .
All count ies.
wehklakum, Cowlitz , Clark , Skamania, and ,Klicki ta t .
Beneweh, Bonner, Boundary , Clea r water , Idaho, Koot­
ena i , La tah, Lewi e, Nez Perce, Shcehoee.
All counties.
All except d is tr ict 13 .
All count.iee.

d o.
do.

All count ies .
Alger , Baraga. C hippewa , Delta. Dickinson, GOlebie,
Houghton. I ron, Keweenaw, Luee, M ackinac , :\farquet te,
:'< t t'nomiuf'e, Ontonagon , and Schoolcf'aft .
All counr iea .

do.
All except d i s t rict 18.
All except d i. atrict 18 .
.\ ll eou nttee .

do.
d o.

All count jea .
do.

Allemakee, Buchana n , Cedar, Clayton , Clinton , Delaware,
Des ~[oinel! , Dubuque, F ayette. Henry, Jackson, J ohnson,
J ones , Lee, Linn, Louiae, ~[uscatine , Scott, Washina:to n
and w inneehiek .
Columbia , Crawford, Dane, Dodge, Grant, Green, Iowa,
.leffeeeon , Kenollha, Lafayette, Milwaukee, Oee ukee.
Racine, Richland, Rock , Se uk , Walworth . Wa llh ington ,
a nd waukesha .
All eounuee.
All except di lltrict 1u.
All count ies.

do.

All except dist rict 8 .

All except dist rict 2 .
.\ 11 except d let r tc r 3 .

Bald ....in and ;\[obile
All count ies.
Eecambia
All count ies .

do
City of T exarkana only.
Arkanllas. Brazoria, Brooke, Calhoun, Ca meron, C hamber,
Fort Bend , Gelveeton , Goliad , Harris, Hidalgo, Jackeon,
Jetlerecn, J im Wells , Kenedy, Kleberg, Matagorda, N ueeee.
Refugio , San P atricio , Victorlu, Whar ton and Willacy.
All cou nt ies .

do
All except district 9 a nd the city of Texarka na.
All eounnee.
I mperial, loyo, Kern, Loll Angele!l , Ora nCe, R ivers ide,
San Bernardino, San Diego, San Luis Obispo, Sant a
Barbara and Yentura .
Clarke.

All except d iatrtct S.
All ccue uee.
Ashe, Avery. Buncombe. Burke, Caldwell , C herokee , Clay.
C leveland , Graham, Haywood, H enderson, J ackson.
MoDowell, M acon. :\Iadillon, ~litchell, Polk, Rutherford,
S wai n, Transylvania , ""ata ua:a , and Yancey .
All eoue uee .

do

Ne.... York
Pennsylvania
Territory of
Ha waii
Guam
Mld ....ay
Wake
American Samoa
P uerto Rico
Virltin Islands

Al""ka

Kentucky
~Iichigan

Ohio
Wel t VirKi,nia

California
Nevadll
Idaho
Orelt°n
Wa llh inll: ton
Idaho

w tsecneln

Ne.... ~leIi co
Oklahoma
Texa s
Ari zona
California

!<:evada

:\[onta na
Wa~hin ll: t on
Colorado
Uta.h
"" r ominll:
Minnesota
Michilts n

Stetes, etc. I
Ala bama
Georgia
Xorth Carolina

Florida

North Dakota
South Dakota
w lseo ns ln
Iowa
Kan,a~

~li llllou ri

Xebraeka
Ill inois
I ndia na
10"'·11.

Alaba ma
Arka nlla a
Florida
Louiaiane
~Ii' ~ ill,iplJ i
Texee
T e xa s

South Carolina
Tennessee

246 U. S. Court House
Chleego -I , minoill

809 U. S. Cour t House
Kenee e C ity 6, ~ti llll ouri

208 Uptown I' cet Office .\
Federal Courts Bldg.
5th &: Waah illll; ton Streete
St. Palll 2 , ~linne'lota

1029 New Federal Building
Detroit 26 . :\ lichigan

404 Poet Office Build ine
Galve~ton, Texas

Sub-Office
M I Old Poet Office Bldg.
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EXTRACTS FROM GENERAL RADIO REGULAliONS
(Celre Revision)

ARTICLE 5 - Classification of Emissions
, 1. Emieeione ehall be eleaeifled below aecordill&' to the purpoae for which they are ueed, allllUmi n ll: their modulation or t heir

po ll ll ible keying to be only in amplitude.
1. Continuoue lloaves;

T ype AO.- WavIII the eueeeeeive eeelllatlcne of which are identical under fixed eondit tone.t
Type A l.-Telegraphy on pure continuous waves . A continuous wave which ill keyed aeeording to a telegraph code.
Type A2 .- .Modulated telegraphy. A carrier wa ve modulated at one or more audible freque ncies, the audible frequency or

frequencies or their combina t ion with t he carrier wave being keyed according to a telegraph code.
Type A3.-Telephony. Waves Nll ultina: from the modulation of a carrier weve by Irequenciee cOITesponding to the e ctce,

to music, or to oth er sound s.
Type A4.-Fa~imile. waves resulting from the modulati on of a carrier wave by frequencies produced at the time of t he

lcanning of a fixed image with a view to its reproduction in a permanent form.
Type A5.-Television. w e vee rel ulting from the modulation of a carrier wave by trequeneiee produced. at the time of the

scanning of fixed or moving objects.'
Note.-The band widtha to which these emissions correspond are indicated in appendix 3.

2. Dam ped wevee:
T ype D.-Waves composed of aucceealve eeriee of oscillations the amplitude of which , after attaining maximum . decreeeee

gradually , the wave t rainl being keyed acoording to a telegraph code.
2. I n t he above clauification . the presence of a carrier wave is assumed in all eeeee. However, euch carrier wave mayor may

a ot be teanemit ted.
'I'hie clalllification dcee not contemplate exclusion of the use, by the administrations concerned , under specified conditione

of t ypel of waves not included in the foregoing definitions.

I Tha. t001l" ere .uN onlJl in ,p«ial ca.", ~h lU ,tandaTd Irllqumcv emi"iona.
, "Ollj« u" u u,ed here in th, optkal ,en,e o/ lJu WOTd.

Teble of Frequency-Bend Widths Occupied by the Emission.
The frequency bauds neceeeery for the veeicue type ll of t ra nemieaicne, at t he present etete of technical development. are in

di cated below. T h ie table ill baaed solely upon amplitude modulation. For frequency or pheee modulation , the band widthe uecee­
lary for the various tranemieaione are many t lmee greater .

1 I t UI reco'"I~td that lhe band width mau w wider lor mulhplHhallllll radi0-4deplumJl and ' ecTd radioUl,plumu•
' T wo pictur. cQmporlenU, one black and 071. whiU. cmutit~ a cud,: tAUf, the modulatioll JrlqUmC1f equal. _hall the number oj

compolll1lu per . econd.

Type of tranemieeicn Total width of the band in cycles for t ra nemieelou with
2 aide bands .

AO Conti nuous wa ves , no aignalinll: ..... . . . . . . . ... . .
Al Telegraphy , pure, co ntinuous wave . •... . ....... . Numerically equal to the telegraph speed in bends for the funda

Moree code. mental frequencr ' 3 times thia width for t he 3rd harmonic, e tc.
Baudot code. (For a code 0 8 time e lements (dotll or blanka)JIer letter a nd
Stop-start printer. 48 time eleme~r word, the speed in ba nd a eh be equal

0.8 times t he II in words per minute.)
Scanning-type printer . . . .. . . . .... . •.. . . . . ....... • . . 300-1,000, for speeds of 50 words per minute. accordina: to thl

conditiona of operation and t he number of linea ecanned (fo
example, 7 or 12) . (Harmonica are no t conetdered in the ebcve
velues.)

A2 Telegraphy modulated to mueical frequency . . .. . . Figuree appearing u nder AI. plue twice th e h ighelt modulation

Commercial radioteleph ony • . . . . . .• • . . . • . . . . . . . .
frequenc~.

A3 TWice t e Dumber indicated by the C.C .I.F . opinions (abou
6,000 to 8,000) .1

Broada stinc ... • • . .. • • •• • • . • •• • • • • . • •••.... 15,000 to 20,000.
A< Facl imile .. .•••.• • .. . .. • •• • .. . . . . • . .••.... . .. • Approximately the radio between th e number of picture ~:~

~nentel to be tl'anemitted and the number of eeeonde neoetls
or the tranamiseion.

A5 Televieicn . . • • . • . • • . . • • . • . • • • • • • • . • • • • • • • . • • • • . Ap~roxim8telY the product of the number of picture componenta
mu ti plied by the number of picturell transmitted per second.

• • •

Conventional phase-inverter amplifiers consist
of two triodes, with single-ended input and
double-ended output. Phase reversal is obtained
by driving one triode with a portion of the output
from the other triode.

The inverter shown in the diagram is an inter­
esting circuit in which a two-tube paraphase am­
plifier affords double-ended drive from single­
ended input. Unbalance in the cathode-coupled
paraphase stage is adjusted by feeding back a
Imallcompensat ing signal from thepotentiometer.

It is advantageous to make the cathode re­
sistance of the paraphase stage sufficient ly high
that the first section is able to operate as a
cathode follower with the second section discon­
nected . A good frequency characteristic is thus
assured, and a minimum compensating signal re­
quired. This portion of the circuit is inherently
highly degenerative and affords an output swing

26

which would otherwise be obtained from one sec­
tion in the absence of current feedback.

[Continued on page 8111
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JAMES J. HILL, W2JIH

Continuing a topic dose to the heart of enry amateur, Part 2 of this series dis.
cunes) multitude of antenna problems ,an,ins from matching unbalanced feeders

10 eliminating tuned feeders on a 3.5 me Zcpp

Fig. 1A. ConnntJonal method of fnding half-wave.
Fig. 1B. M~thod of .I.!tteching quart~r wan I~ngth
IHlancing tranJorm~r to compensat~ for off..frequ~ncy

o peration•

Fig. 18

Fig. l A

7 2.n. Coax--­ Unba lanced

I A
I I tI~ A x VP of

I
I 72n. B~lon cin9
I 1 XMFR
-.1

! ~72n Ba la nced
Cab le

I
I
I

' t

I

Balancing Unbalanced lines
Perhaps the most talked about a ilment at the

present t ime is thnt of balancing a coaxial fed
dipole. A one-half wave vert ically or horizon­
tally polarized antenna system red with a i2 ohm
unbalanced coaxial cable is illustrated in Fig . lA .
An antenna of this type, having a nominal charac­
teristic impedance at its center of 71.9 ohms! will
match a 72-ohm coaxial cable and will give a
minimum standing wave ratio on the line. How­
ever, despite this good antenna match, t he an­
tenna system, if operated slightly off frequency,
becomes unbalanced in the sense that one dipole
draws more antenna current than t he other and
rJ. will be present on the grounded outer con­
ductor of the feeding transmission line. This un­
balanced condition for a. single-fed dipole docs
not cause too much loss in field strength although
it gives a slightly distorted field pattern. The
chief objection to this condition is its inability to
operate efficiently over a wide range of fre­
quencies,

A simple cure is illustrated in Fig. l H, Here

IF O~E tunes across any amateur band for very
long, he is sure to hear comments on antenna
loading, impedance matching, and antenna

gain problems. After listening to these troubles
for so long, it seemed logical to tackle a few cures
for the most common ailments.

•

Two forml of coulal antenn. . The top medel is a deuble-steeked cou , the lo wer on. a single ••ctlo_ cou.
Constructional details are ginn in Fig. ... and the text
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Fig. tAo Three clement beam fed with coaxial line . Fig. 28. Ouartcr.wan barancing transforme,. Fi9. tC.
Matching with eeble bal.ncing re·entrant transformer

a half-wave dipole is fed with a 72-ohm coaxial
cable, to which is attached a one-quarter wave
length balancing t ransformer. Connection No. 1
is a 72-ohm coaxial cable, the inner conductor of
which is shunted at the top to the shield of a
similar piece of cable electrically one-quarter
wavelength long. By the remark "electrically,
one-quarter wavelength long," we mean that the
transformer section is physically one-quarter
wavelength times the velocity of propagat ion
of the cable used.

To simplify this , assume that you h 8\'C a half­
wave dipole, an infinite length of 72-ohm cable.
and an electrical quarter-wavelengt h piece of this
same coaxial cable. One-half of the d ipole is coo­
nceted to the outer conductor or shield of t he
infinite lengt h of line. T he inner cond uctor of this
infinite line connects both to the ot her half of
the dipole and t he outer shield of the quarter
wavelength transformer a t the top. T he outer
shield of the same transformer is connected at
the bottom direct ly to the shield of the infinitely
long feeding cable. T his is accomplished by cut­
t lng a 1/1 6" circular piece of vinylite covering
out of the transmission line one quarter wave­
length from the top end, and with a flexible "ire,
soldering the lower portion of the transformer at
the bared point . The inner conductor of the
quarter-wave transformer section is left float ing
at the top and is soldered at t he bottom 88 shown
in t he sketch. This method of feeding establishes
a balanced half-wave dipole system fed wit h a
broad-baud transformer capable of covering any
runge covered by the antenna itself, thi s range
bei ng direct ly proport ional t o the diameter of the
elements used.

F••din9 The Rol4ry B.am
Anot her much-tnlked-ubcut problem t hese

d ays- that of feeding n three-element or more
beam with an unbalanced t ransmission line. A
t h ree-element beam fed with coaxial line ut ilizing
a folded dipole as the center element is illus­
t ra ted in Fig. 2.4 . The MIlle transformer shown
in Figs. 1Band 3.-1. may be used. An antenna of
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t his type, despite its broad hand folded di pole,
will operate efficient ly on but one frequency as n
result of the unbalancing effect of the coaxial
cable. T his may easily be cured by t he Insertion
of the previously mentioned balancing trans­
former. The method of insertion is illustrated in
Fig. t R. When a flexible coaxial transmission
line is used for feeding the antenna system, it is
a relatively simple matter to rota te the system .
The transformer and the line may be coiled up
directly below the antenna, taking up very lit t le
room and allowing free motion of t he remaining
feeding line. T he same antenna fed wit h a re­
ent rant t ransformer one-half wavelengt h overall
is shown in Fig. fe. This will be expla ined a t
greater length .

T here are two t ypes of re-entrant and balancing
transformers. Figure SA is a brief schemat ic
outline of the simpler of the two balancing sys­
tems. I n the d rawing, No. 1 is t he connect ion
for one side of the di pole to t he shield of the feed­
ing transmi sian line, No. 2 and No. 3 a re the
inner conductor of the same transmission line
shunted to the top section of the quarter-wan"
transformer, No . 5. Connection Xo. 4 is tapped
off at this shunted point and feeds the other half
of the dipole. T he inner conductor of the trans­
fonning section of the cable is Xo. ; , and may be
left floating at the top and grounded at the
Lottom. The point of shunt for the shields of
Loth the feeding transmis 'ion line and the bottom
section of the transforming cable is at :\0. 6. A
re-entrant t ransformer which has t he advantage
over the type shown in Fig. SA in that t he trans­
mission line feeding t he antenna system is en­
t irely separate from t he t ransforming sect ion a nd
may be brought out at a different angle t o the
antenna is illustrated in Fig. SR . 2\ 1('chnnicall r .
the transformer may be constructed as follows­
Xo. 1 is an ordinary Amphenol, Ucinite or Xavy
Type X T ee-connector: 1\0. 4 is the inner con­
ductor feeding one-half of the dipole; and Xo. 3
is the inner conductor feeding the other half of
the dipole. The infinite length of now balanced
transmission line is Xo. 2.

CQ
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Fig. 3. Two typ~s of re-enb..nt and ("'Iancing trans­
formers. By using this type trensformer it is possible
to feed .. multi-element beam with an unbalanced
transmission line. Component p.!Irts are fully described

in tnt.

Improving Perlormance 01 VHF (oaxial
Antenna Systems

Many amateurs have tried coaxial antenna
systems and discarded them after experiencing
troubles with loading, inability to receive signals
properly, and erratic performance due largely to
improper mounting heights. Recent ly , detailed
study has been made of this type antenna, and
it has been proved far simpler than any other
system. However, if the antenna is not properly
cut to frequency or adjusted, it does not operate
as efficient ly as a simple one-half wave vert ical
radiat or,

\Ye have made laboratory measurements on a
conxinl antenna in which the skirt, whip and sup­
porting tube were as follows: Referring to Fig. 4A ,
No. I is the quart er wave whip, No. 2 is the sup­
porting insulator, No. 3 is the skirt, Xc . .. the
supporting mast and Xo. ,Il the feeding 72 ohm
cable. Skirt diameter was 2" and support ing tube
8 standard 1-1 8" O.D. pipe, through which a
72 ohm cable (RG 11 U) was fed. ,,-e found that
dimension A, the whip plus the mounting in-

sulator length, should be 24", and the length B,
or the skirt length, should be 18.2". Here it ap­
pears that the over-all whip length is a great deal
longer than the skirt length. This faet, is caused
h,- t he larger diameter of the skirt and ita ex­
,siing capacity to ground through the supporting
tube, No.4. On frequency, the standing wave
ratio of this antenna at 145 me, the frequency for
the dimensions given above, was less than 1.03
to 1. These measurements were made on highly
accurate slotted lines using a VSWR bolometer
amplifie r , a field strength receiver, and a VS\VR
calibrated oscilloscope.

When this antenna W88 operated on frequency,
(145 me), its height above ground had no ap­
parent effect, t he impedance remained constant,
and the supporting tube showed no signs of r.f.
and remained at ground potential. As soon as we
sh ifted frequency from 145 me, either up or down,
our center impedance changed so much that the
antenna would not load , the supporting tube be­
carne part of the radiat ing system, and our field
strength gain dropped 70 per cent. This indicated
that the coaxial antenna would not serve as a
broad-band antenna unless certain changes are
made. It was determined that we could again
obtain our impedance match off the original fre­
quency by raising or lowering the antenna system.

A simple cure for this trouble is shown in
Figs. 4B and 4C. Fig"r, 4B illust rates a coaxial
antenna with two skirts inductively coupled , one
one-quar ter WAve length below the other. Di­
mensions A and B of the excited antenna, No. I ,
are the same as for those in Fig. 4A. Dimension!
C and E are an exact quarter-wave length for the
operat ing frequency of 145 me. Dimensions D
and F are the same as Dimension B. These
skirts are shunted at the top to the supporting
mast and floating at the bottom. w itb this
antenna system constructed as shown, the stand-
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Fig. SA. . Whip Intenna for 2 meters showing standard
method of feed. Fig. 58. Matching whip through a
tranJormer lectlon!l.lor mnimum=:'trlnJers for d.

co

"'Slid Ing Short

H'''-----.:. Insula t crs
500 f\. line

Fig. 6 . A simple method of eliminating tu ning of an
end-fed Zepp for 80 meters. The impedance match
is ga ined by folding the antenna back 3/8 of a weve-

Ien9th.

me band, we "ill briefly show how considerable
gain may be realized with a quarter-wave whip.
Figure 5A is a quarter-wave whip fed with a
50-0hm RG8 or 9U coaxial cable. To begin with
a slight mismatch occurs in this type of antenna:
The antenna has a nominal impedance of 31
ohms and is fed with a 5O-ohm cable, T he stand­
ing wave ratio represented here is not very great ,
but due to this mismatch, maximum gain is not
realized from the whip due to secondary radiation
from the feeding coaxia l line. In Fig. 58 an
electrical quarter wave length of 50 ohm cable is
in series with the quarter-wave whip, and a feed­
ing cable of i2 ohm RG I lU. T he RG II U cable
is coupled into the one-quarter wave length trans­
forming sect ion of 50 ohm RG8 or 9U cable
through a standard 50 ohm cable connector. The
transforming sect ion of cable should be one
quarter wave length times the velocity of propa­
gation of the cable long. This length includes
the length to the extreme end of the 50 ohm con­
nector: 1\0. I is the whip; No. 2 the elect rical
quarter-wavelength of RG8 or 9U cable ; No.3
the Amphcnol, Ucinite or Type N eonnector ; and
No.4 the infinite length of i2 ohm feeding cable.
This transformer is also broad band, and the
standing wave ratio of the antenna was less than
1.06 to I oyer a 10 me band width.

Untuned Zepp Feeden
One of the chief disadvantages of an end-fed

Zcpp is that it requires either series or parallel
tuning at the transmitter end. A 75 meter an­
tenna system using Ze pp feeders, which may be
directly coupled to any swinging link tank cir­
cuit is shown in Fig. 6. The impedance match is
gained by using a 3/8ths wavelength folded back
shunt. This shunt may be slid along the antenna
to a point of match so t hat the loading is proper
and the standing wave ratio lowest. Ordinary
feeder spacers may be used to separate the folded
section from the antenna proper. Future articles
will go into detail on directive antenna systems
and higher gain from conventional antenna
systems.

4

1Zn. RGllU
FEED ING CABLE50n.Coolt

Fig. 5A

r r
18 If IAJJ

L~w>-L~
l~~~~

10fCo~~;1
Fig 58

ing wave ratio was below 1.25 from a frequency
range from 140 me to 150 me-a 10 me coverage
with'no apparent change in field strength or load­
ing impedance. T he field strength gain of th is
antenna was approximately 18 per cent higher
and the measured angle of radiation 7.5 degrees
lower than a half wave vertical. Of the two
systems, Fig. 4B showed an apparent signal gain
over Fig. 4C, although the latter example is
simpler. Figure 4C has approximately 10 per
cent gain over Fig. 4A when adjusted to fre­
quency.

Actually Fig. 4C consists of the same antenna
as in Fig. 4A with a ground plane mounted one­
quarter wave length below the lower section of
the skirt, B. This ground plane is cheap and
simple to construct and may readily be added to
any exist ing coaxial antenna system. \Vith an
added ground plane a coaxial antenna has proved
to be far superior in performance and field­
strength gain over an ordinary ground plane
antenna.

The next two coaxial antenna systems are
somewhat unique and are designed more for
those who like to experiment with various an­
tenna systems. A coaxial antenna utili zing a
folded unipole whip is shown in Fig. 4D. Dimen­
sion A is 24", dimension B 32", and dimension C
18.2". No. I is the folded unipole whip; No, 2
the skirt ; 1\0. 3 the supporting t ube ; No.4 the
feeding cable ; and No.5 the sliding shunt which
connects the unipole section B with the skirt,
No.2. This shunt may he adjusted up and down
to realize a line match at the center of the system.
This antenna may be used when reflectors and
directors arc added to the coaxial antenna system
and const itutes a variable impedance matching
device. Figure 4E illustrates n coaxial antenna
system with n dispersion arrangement for a
radiating whip. The whip is actually a turnstile
type and gives amazing results in both the hori­
zontal and vertical plane. Further discussion
on high frequency coaxial antenna systems and
directive arrays will be given at a later date.

As many operate mobile rigs on. the 144 to 148
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An ideal solution to the problem of changing rigs and operating con­
venience is this simple panel which provides push-button control, t ime
delay For the HV plate supply and overload protection. Best of all, it
is equally satisFactory For use with low, med ium, or high power rigs.

115V 6Q....,

...L ~ r

" ----- --i .......~TROL RELAY

I I

I.,
,

I ,
IL ______ ___J

• •
BIAS RECT. FIL PRIMARY

L, 0,
...L I r -~ r "

I

.~~ OCLAY
• ! >1 TO c.t
~-, ~OVERLOAO RELA Y

- ______..._... RELAY

I 1_ --.r:::::o:: l1--CONTROL RELAY

I i ', PLATE TRANS. PRI MARY
L.______"'"

0 •

• •Fig. 2. Circuit diagram of transmitter control panel
indicates whether the contacts are open or
closed.

Next are mounted the four push button sta­
tions, two of these (ON) have nonnally open con­
tacta while the other two (OFF) have normally
closed contacts.

Next we have the thermal time delay relay and
[Conlinuoo on page 65)

HOUSIXG conditions being what they are these
days, with families crowded into fewer rooms
to make room (or the returning veteran and

his family, very little space is left available for
ham gear. Relay rack assembly for the trans­
mitter is one answer to the problem due to its
eppeareuce and compactness.
. In the modern rig considerable thought could
be given to control equipment. This includes
power cont rol relays, time delay relay for protect­
ing rectifier tubes and overload relay (or protec­
tion of transmitting tubes.

A compact t ransmitter cont rol panel assembled
on a standard relay rack panel 3~" x 19" is
shown in Fig. 1. The finish may be either gray or
hlack crackle paint to match the other panels on
the rack.

Four push button stations are mounted on the
front of the panel together with the rotary reset
overload relay. Looking at the rear of the panel
the fir st relay (douWc pole, normally
open) is the plate control relay. The contacts are
rated at 15 amperes. Next is the rotary reset
overload relay. The coil of this relay should be
selected to operate at a current value 25% over
the normal plate current of the final r-f amplifier.
The position of the arrow on the reset knob

Fig. 1. Complete control poIntl occupies stand.rd 31J1 " rel.y r.ck penel. Push·buttons and onrlO<lid rel.y
Mlet 'ppear on front
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Filj . 2. Malj nitudlt of resistance Inereese at low
freq uencilts for 6 '" accord ion lcudsc eeker, Speaker
resistance in bau -rltfl u cab inet I. far len than unit
with no cabinltt or baffl e . Lcwe- rltsi,tanclt produces

len harmonic di stortion

loudspeaker cone opening will extend the low
frequency .range, remove most of the 10" " fre­
quency peak, and greatly reduce harmonic dis­
tortion. Fig. 1 indicates the reduction of har­
monic distortion at frequencies below 200 cycles
per second. At high levels of sound output an
ordinary 12 inch loudspeaker may generate as
much ns 40 to 50% distortion near its low fre­
quency resonant peak. This can be reduced to
less than 10 or 15% by using a properly con­
st ructed bass- reflex cabinet in place of un open­
back cabine t.

The bass-reflex cabinet may have a vent above,

-t

'" "~ ~

" . I
0

,1 V. LOW 12
•

FREQ.
AND l V.
AR. HIGH •FREQ.

++4
4

."
•

§ § ~.
°0 ~ 8 8 8 ~ §

~• • •
N '" •

CYCLES PER SECOND
CYCLES PER SECOND

6~ACCORDION LOUDSPEAKER

B-\ 8S-RE FLEX or vented cabinets for loudspeakers
have some very real advantages over open­
back cabinets. Amateurs who are interested

in good quality reproduction can usc the bass­
reflex system to advantage. :\ Iost ham com­
munication receivers have an audio system with
sufficiently broad frequency response to compare
favorably with a good broadcast receiver . Re­
product ion of this audio is the problem .

Bass-reRex Cabinet Advantages
Proper design and " tuning" of an ent irely

closed cabinet with an air vent adjacent to the

FiS . 1 . Reduction of harmonic d istortion at frequencies
below 200 cycles. At hiljh levels of so und output,
distortion usinlj bass-rltfl u cabinet is len than half
., that produced whltn usinlj ordinu y lo udspeakltr

Most omoteurs overlook the possibility of utilizing their communications
receiver and speech am plifi er for good qual ity reproduction of music
and records. A good bass-reAex speaker will give re prod uctio n quality

far superior to conventional style cabinets and baffles

32

BASS REFLEX LOUDSPEAKERS
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Fig. 3. Magnitude of resist. nu increase at low
frequencies for another model se eeker indicating f.,
less hermcnle distortion as a result of lower speeker

resbtenee in ban-reflex eeblnet
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LOUDSPEAKER CONE HOUSING DIAMETER
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Fig. 4 . Graph giving actual useful cone p ilton area.
This data in conjunction with Fig. 5 may be used to
determine correct cabinet size and vent area if the low
frequency reso nant period of the lc udse eeker is

known

equivalent network. This effects a phase reversal
of t he back cone radiation at this frequency, O VN

a fairly wide range, re-enforcing that coming out
directly from the loudspeaker cone in front. This
added sound is radiated by the vent and since it
has no non-linear cone suspension st iffness to
cause distortion , the overall distort ion is les s.
Since t he cone does not have to move as much to
produce t he same amplitude of sound, the dis­
tort ion is further reduced. This provides a very
great overall reduct ion in loudspeaker harmonic
distortion at t he low frequencies . T he harmonic
distortion at medium and high frequencies is
normally quite sma ll and the cross-modulat ion
and frequency modulation can be minimized by
using high and low frequency loudspe akers and a
cross-over fi lter net work to prevent the speakers
from being energized by the improper frequencies.

T he buss-reflex cabinet of the same relative
size as an open-back cabinet not only reduces the
low frequency distortion by a factor of about 4,
hut it also extends the response down to lower fre­
quencies and gives much smoot her response over
all of the low frequency range.

Correct C.binet Si.e and Vent A,e.
Loudspeakers are sold with their sizes desig­

nated as 3, 4, 5, 6, 8, 10, 12, etc., inches. This
refers to the outside diameter of the speaker
housing. The actual useful cone piston area is
less, and the curve in Fig. .4 was developed to ap­
proximate the useful area for the average loud­
speaker. The equivalent a rea can be determined
fairly well from this curve ; for example; a 12 inch
speaker has about 85 square inches of piston area .
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below or on the sides of the loudspeaker opening.
The size (and depth) of the vent can be varied to
tune th... cabinet cavity resonance to the loud­
speaker low frequency resonant frequency. T he
latter can be obtained from the manufacturer or
measured easily by means of an audio oscillator.
If the voice coil is driven at moderate sound out­
put, it will be found that at some 10\\" frequency
the amplitude of motion will he very much greater
than at other frequencies above or below this fre­
quency. T he loudspeaker should have its field
excited (if it is not a P!\l speaker) and tested with
no baffle . Small particles of paper, sawdust or
common dust, will jump up and down violently
on the cone diaphragm if one wishes to observe
this phenomena with the speaker resting with
its back 0 0 a table.

Design Considerations
Fig. 2 and Fig. 3 indicate t he magnitude uf re­

sistance increase at low frequencies for 1\1.-0 types
of loudspeakers. With no cabinet or baffle, this
increase is 5 or 6 times its normal value of about
6 ohms, as measured with a Maxwell Impedance
Bridge. Placing the loudspeaker in an open-back
console cabinet reduces this peak to about 2 or 3
t imes normal, while a bass-reflex cabinet reduces
it by another factor of two or more, or breaks it
down into a pair of quite small peaks. The re­
duction in impedance corresponds to the decrease
in harmonic distort ion, hut not in a direct ratio.
T he harmonic distortion seems to reduce about
as the square of t he decrease of the impedance
peak at low frequencies, as indicated by Fig. 1.

The enclosure and air vent have the effect of
adding an Len circuit to t he loudspeaker
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cabinet about 2(3 of the relat ive size, resulting
in two very small peaks in place of one larger
peak.

T he curves of Fig. 6 indicate another means of
tuning the cabinet to the loudspeaker. The vent
opening has an inner lip built inside to extend the
average nut depth (~ inch) up t o any desired
length L. The cabinet size can be reduced by this
means or by decreasing the vent area, or both.
i\ormally it is easier to make t he vent slight ly
larger than the curves of Fig. 5 indicate ; then
tune it by closing over a small part of the vent
while listening to the output as an audio oscillator
input frequency is varied. T he slot can then be
made this size permanently from the inside.

Fig. 5. G raph.for ddlttmining vent .rea. Information
is plotted for opening depth of 3/.1 -, but either I.,gcr
or smaller cab inets may be worked from cubic inch

scale

This data can be used with Fig. 5 to determine
the correct cabinet size and vent area for any
loudspeaker if the low frequency resonant period
isknown. One school of tbought is tousea vent area
equal to the loudspeaker piston cone area. From
Fig. 5, if a 12 inch speaker (cone piston area
equals 85) , has a low frequency period of SO
cycles, the cabinet should have 7500 cubic inches
of space inside. With this size, the vent area
would also be 85 square inches, perhaps a slot
17" x 5". T he "curves" of Fig. 6 were plotted
lor 8 vent opening depth of %" inch, the average
t h ickness of the front of the cabinet . If the cabi­
net size is larger or smaller, the proper vent open­
ing can be obtained from Fig. 5 by reading across
and down, as for example with a 5000 cubic inch
cabinet and a natural period in the speaker of 80
cycles, the vent area would be 40 square inches
or a slot 10" x 4" .

Altornato Sire Vonts
Anot her school of t hought on bass-reflex de­

sign believes in using a vent area of about one.
half of the loudspeaker piston cone area which
was illust rated by the use of the last example of a
5000 cubic inch cabinet as against 7500 in the
first example. The writer is inclined to believe that
t he half-size vent prod uces better overall results.
T he curves of speaker impedance in Fi gs. 1 and
eseem t o bear out this t heory. The curve shown
in Fig. 1 is obviously better t ha n that of Fig. f .
T he cabinet size in Fig. f was such as to t une
properly with a vent opening equal t o the piston
area with t hat particula r loudspeaker, I n Fig. 1, the
vent area was about 72 of t he piston area and t he
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Mochanical Considorations
T he inside of the bass-reflex cabinet should

have BOrne sound absorbing material placed on
the rear cover opposite the loudspeaker. Usually
the entire back is covered with a layer of mineral
wool, or other sound absorbing material, which
will prevent high frequency interference effects
without any undesirable effect on the low aud io
frequencies. The cabinet should be heavily rein­
forced with cross-members and built of at least
U inch wood to avoid diaphragm resonances in
the sides of the cabinet . T he rear of the complete
enclosure shou ld be well fastened wi th wood
screws around all four edges.
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Fi, . 6 . A lternate method of tuning basNeflex
cabinet to the loudspeaker by exte nd ing inner lip.
The cabinet size can be reduced by this means or by

deaeasing the vent area, or:both
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OLIVER PERRY FERRELL

--- JULY

For 194fi, mid-July will represent the poorest
normal conditions of the year. The low wiII
fortuna tely be one of very short duration and
by the four th week of J uly and entering into
August a considerable improvement will be noted.

The wave paths to Europe, which are not illus­
t rated this month, will not. permit the use of any
frequency greater than 20.0 me (or normal £2
layer t ransmission. In general, 20 meter siana ls
",; 11 be far below Donna! strengths and, of COUn5C,
10 meters will be dead the entire month. From
the eusstern half of the United States to Central
and South Africn conditions will be poor, al­
though 20 meters should open slightly in this di­
rection in mid and late afternoon. Much the
same conditions will prevail from the west coast
(W6) to Aust ralia (Fig. 1), although a few signals
may break through on 10 meters in the very late
afternoon.

Considerably better DX eon be expected from
paths aiming directly south to stations on or be­
low the equator. An example of this condition is
shown in Fig. e. Although designed specifically
for the path from St. Louis, Mo. to Quito,
Ecuador, this general condition will be found in
\V8, \\'5, W9, ee well es we, With only a slight
variation, similar conditions with corresponding
time scales will be observed in W2, W3, W4 and
'V6. 'Vorking with the same t ime scale further
into South America appears very possible, with
frequencies up to and including 10 meters open
to some extent, although the optimum working
frequency " ill be generally 2 or 3 megacycles be­
low those predicted in Fig. f .
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Fig. 3. MUF New York Cily 10 Los Angeles. July 1946
.ver.ge.

In Fig. tJ the trans-continental path from Xew
York City to Los Angeles is predicted. Gen­
erally this chart will illustra te those conditions
from WI , \\'2, \\'3 and W4 to W6 and \\'7. It
is of particular note that the shift of best condi­
t ions towards midnight has reached its peak and
by the fi rst week of August 10 meters may be
expected to open slightly around 1800 E.S.T.

By a little bit of adroit maneuvering, one of the
scheduled improvements in the use of the pre­
diction charts has been made possible this month.
Since t he charts employed here are indications

[Continued on p'lfJe 5"\
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HK1A B, A urelio Pa"., lceeted in Banlnquilla,
Colo mbia

W9PK sends in quite all imposing list of sta­
tions. Jack worked SouthAfrica j cousecut lve days
and Australia 12 consecutive days. YK4SA was
worked as early 8!'l2 :15P.M. CST 5 days in a row,
and ZL IG I M curly as 1:40 P. ) 1. Jack is using a
Sterba for most of hi!' work with a Delta matched

•
dipole and refk-ctor rotatable filling in the gaps.
W9PK has a grand total of 110 countries,
wit h his postwar total at 49. H E" 8a)"5 he's going
to work on 50.400 kc. and 51 ,600 ke for

Coakley, 'Y IKK P. outdid himself to show us
around. He went :-0 far as to poke a mike into
my hand and the first t hing I knew I was working
another good c.w. man gene \\TOIl J:!; , "~IFH. At
t he same time ,,·9C\\'X/'Y I g;ot in on t he contact
and afte r a litt le chatter we decided to make t his
QSO l\ li ttle more personal so they barged in to
Coakley's place. To show you the t ruly won­
derful side of wireless, "or hadn 't you beard,'
we received t wo more visitors, 'YIAD.:\! and
'YI HKK, who 111\<1 been eavesdropping on the
QSO with 11'11 . This was t he beginning of a good
time to be had by all. Later we proceeded to
heckle T im on the fact t hat he had no provisions
for a key in his new rig. He plans on running a
kilowatt into a pair of 4-250As and he hope-s
this \\; 11 be enough power to be heard out on the
West Coast. Wo also met WILE", "'JR.X, and
"'JATO at Xatlonal Co. T hese follows although
not in the DX ('ah'~ory as yet hope to do a litt le
blasting when the other bands 0IX'Jl up.

I guess we had better stop the above chit chat
and let's see what the DX situation docs look
like from here.

co
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By HERB BECKER, W60D
(Send aU eontributio... to Herb Boclw, 1.;tJ6 South Gra'ld .4..., Los A /lj/u.. , 15, Calif. )

Here we go right into the middle of the summer
season, which in normal times would mean pretty
poor OX on mo-t bands. Right now I rather
imagine a lot of you fellows are forget ting about
ham radio 811(1 arc either just returning from a
swell vacation or just getting reedy to shove off
Uta get awav from it all." I do hope there are one
or l WO within reach of this J uly issue because I
would Ieel awfully silly writing this stuff with DO

one around to road it.

M id.W••t Trav. l.
Since grinding out the J une DX column, " such

8 .'" it wus," old QD and the XYL have made a
quick 3 week trip, taking in Chicago, New York,
and Boston . In Chicago friendships were re­
ncw«! with a lot of \\"95, and J might add that I
t alked to enough W9s personally to fill a page or
~wo m t he log Look. J saw W9TJ st umbling, t ha t
IS, I mean walking t hrough the Stevens Hotel and
he munnged to say something about "just wai t
t ill the 20 and 40 meter hands come ha ck to us. II
No more c.w. for him he says. Then there was
\\"9TH who is laying plans to get hack on the air
as soon as possible. 'V9AIO was hobbling around
the se me hotel for several days during the Radio
Manufnct urera Trade Show but he was not hob­
bling from wha t you might think, as he \\'88 just
get t ing over a leg operat ion. You should see his
hemstit ching ! Then, of course, t here was ' VIGS
and WITS from QST. They were adding a little
dignity to t he oceasion but I really t hink J out­
did them on handing out subscript ion blanks.
'Y IJPF. was not there and as it turned out it was
probably all to his good. By the way, \\"9AJO is
about set with his new "Chicago Kilowat t." H e
plans running this kilowatt into a pair of 4-250As,
using a pair of same for modulators. T his touches
very lightly on a few of the many hams who hap­
pened to be in Chicago at this time.

Down Ea. t
From Chicago we went to Xew York and while

there I had a good session with Larry, 'V210 P .
From what I saw in the office and heard from
Larry, it looks as though this little magazine \\;11
soon be out of the "little" dassificatio"n. There
wasn 't much of un opportunity in Xew York to
see many of the DX boys but I did have a short
" landline" QSO with " ·6C UII who, as I've said
before, is located on Long Island. Up Boston
way or should I say II Down East," this guy Tim



a while hu t will be able to make a quick change to
10 meters if necessary. He would like to have
reports on his 6 meter signals. Other \\'98 active
on 6 meters include l\IAT, eND, CYT, and
GItV.

Another W9 heard from. This time W9IU.
I.A's has worked a total of 54 count ries, some of
the better ones being VQ3TO~1 28010, VQ2PL
28100, KAIAW 2S02O, OXn l E I ZS090, WZILE
(Palmyra) ZSOOO. PAl)BE 28050, ZEIJJ 28175,
YV5AP 2S03O.

\\"9EGQ says that W8WSY/ K P6 is located on
C hrist mas Island and puts in a swell signal on
phone. lIe often culls CQ T erre Haute which of
course docs absolutely no good so far as reducing
the Dumber of stations calling him outside of
Terre Haute. As Herb snys, the band can be
absolutely dead in the evenings with only locals
working each other a nd suddenly 'V8\\'SY comes
t hrough with a good signal. T o top it off W9EGQ
says many innocent hams have been mangled in
t he resulting confusion.

It is good to hear from \V2BJ again. lIe says
he's been banging away on 10 meter phone since

• the end of February and has worked about 20
count ries. Ray says that he has been using
'Y2BH" " s rec eiver who, incidentally, is out
Chicago way and will soon become a 'V~. A
couple of other fellows who Ray says are work­
ing good DX are \l"ZEIE 48 countries and
\,"ZALII. n ay also relates that Ossie Presnell,
' ,"SBCT, is back from overseas again and with
CBS in their sportscast ing department. l nci­
dental ly, his old side-kick, ' V8BT I, is still Lung­
ing away in Cincinnat i.

" '6PBV of San M ateo sends in quite a list of
DX heard a nd worked. Bob's t ransmitter winds
up with a pair of 25OTHs, t he receiver is a Super
Pro with a 3-t ube homemade converter. The
an tennae are a 3 element rotary and a fixed JO

"meter -I half waves in phase used for Asia and
South America . Bob suya he has worked 22
countries as of the first part of May but his
friend , n ;GT I , located quite ncar him, has
worked 38.

\l"9TCZ of Fort Wayne breaks forth wit h a
few which he worked. \ "Q4AA 28,000, CX8AC
2S075, GSAB 2S060, who was working portable
on Sardinia. Then there was SVIEC on phone
2S000. Glenn says a friend of his , " ·ST D X 10,
runs about a kilowatt and has worked ZBIE,
FKSAX, and KA IZU. TeZ himself is running n
kilowatt wit h the antenna being n -I element
rotary. Before the war he used to be " 'SHYC
wit h 35 zones a nd 00 count ries. Xow it's -to
count ries.

Noles From OX
Another note from OlG A' V says on ~Iay 5

there were 19 OK stat ions relicensed. These con-
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sisted of hams who were imprisoned during the
German occupation. Other licenses will follow,
at first t o hams who were active in underground
organization work, etc., and who were licensed
before 1935. OKIAW hopes to get his license
back within a few weeks and you can bet we all
will hope with him. He says as yet OK mc and
OK211X are not relicensed. IBC is studying in
Praha and is married. 2HX owns some sort or
business and he likewise is married.

A new one to ou r fold is 'YIDYV of Taunton,
)I8..-' 'l. He said he has never worked too much
DX hut now that he is back on the air and run­
ning 300 watts into a pair of S12s, he's get t ing a
big kick out of it. His antenna is a 3 element
beam. lie would like t o sec everyone start over
in count ries and zones but also adds that which­
ever way we decide he'll be in there pitching wit h
the rest of them.

A irline OX
From W9Il U, Chica go, we see he has done a

pretty good job with 45 watts intoan S07. He
has worked 31 countries including LA4P 28220,
EI3J Z8150, PJ3X Z;990 , TG9AK, TG9FG ,
TG9HC, TG9JK, TG90C, all with Pan American
Airways, Guatemala City . T hen t here is CX 4CZ
2SOOO, Box 37, ~Iontevideo, Uruguay, OA4AB
28070, Pan American Grace Airways , Lima . Peru.
OA4AS Z802O, same location, F 8AT ZS050-his
QTH is B. Bozier, Le Bereeau, J oue-Ies-Tours
1.-&-1,., France. W9I1 U would like the addresses
of \\"6~lBA, T inian Island , I1I15E, F3H1A,
F1II8AC, VE5AJVl VI'S, and F8DX.

,r6ANX in San Pedro says at t his moment he
has worked only 43 count ries with his 200 watts.
It seems as though he can't work the Pacific too

{Continued on page 50J
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UI-l"l- • • •
by Josephine Conklin, W9SLG ·

TIl E l W XTIi O}' ~1A y brought us the first report
of skip openings of the new 6-mcter band.
T he prize, so far, appears to go to the old

tennis man Colonel Wilmer Allison, W5VV, of, .
Austin , Texas. He heard n station call "CQ 50
megacycles" and sign 'Y9DGII so it seems, but
the- call was heard only once. Other reported
ooenings were May 7, 12, If) and 24. 1'0 doubt,
when reports are mailed to U~ regularly, addi­
tional dates will appear to have opened. Also,
when more stations are interested in skip DX on
the six meter band, there will he more of it ob­
serveu, as there was back in 19:17

1\18Y also brought something exciting in t he
Wl.ty of low-atmosphere-bending DX on two
mete,". when on the 15th at II :30 EDST a con­
tact was estabtished between W3H\\'X in Xle­
ehnnlcsburg, Pennsylvania, anti W2BRV in
Huntington, Long Island , a distance of some 2 15
t o 22.~ miles. The contact was held for over a
half hour with a report of signals QSA 2/5,
H3 /0 plus. W2JX was 9.180 in on an exchange of
calls as conditions were on the way out. However,
more on these matters later.

50.Megacycle OX
Russell L.'1w, \V4FKN, went into the shack on

M ay 12 and found t he F)1 bnnd wide open, t hcn
d iscovered the same on the 6-mcter band so he
called CQ. Then he worked the following:
WILLL WSCtS /I. W IFJN, W2E UI, WI LSX ,
WIKJC: WIA EP. WlIX. W2JPX, VE3AXY,
WSRUE a nd \VSO~[Y. Russ also heard VE­
3A EU and \V2IQQ and many other stations
which had not been identified in the flurry which
ended at about S:30 p.m. Eastern standard time.
At the end, stations would call with an UOsignal
a nd then be down to zero on the second reply.

J ack \Voodruff , 'VOPK, out in Down ers Grove,
Illinois, had only one contact-\V5AJ G in Dallas
on the 16th of May.

Jim Brannln, \V60 VK, left Tucson for
many parts during the war but has sett led down
in San Francisco. H is listening on t he six-meter
band was rewarded on the 24t h of May when he
worked W6QAP/7 (pre-war W6QAP who was
one of the Tucson, Arizona, gang on five meters)
in Tucson on and off for several hours. Jim heard
o ne other carrier but nothing else. Again, a n in­
d ication that the six-meter band lacks activity,
more than utility and thrilll

Conklin Radio Company, 6800 Clarendon Road,
Bethesda 14, Marylaod
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Six-meter A ctivity and Equipm ent

Wilmer Allison, W5VV. had his D~[-36 con­
verter moved to the new band . He uses it in
front of his N C-2.fOC. The transmitter recently
has become an 800 .watt job with a pair of
250TII tubes and a hori zontal ]4-wnve antenna .
He is putting up a " Vince Dawson \VOZJB" five­
element array. On yes, Wilmer finds a panadap­
tor very useful for 50 megacycle work. He
promises activity on the part of W5DNN, and
also W5TG in Waco.

"Steve" Stevenson, W5DNN, had sold all of
his gear to t he Signal CorJR> and is start ing over.
lie has his R~IE-l5 and is waiti ng for the VIIF­
152 converter for it-that wait mav keep him off
the band until August un less he gets some stop-­
gap eq uipment. T he four-element antenna is back
up again, but he didn't have enough wire to feed
it. He promises to be on about 52 megacycles in
June.

All that nice DX that Leroy May worked from
\V5AJG was on a ten-meter vertical fed with 30
watts into an 8071 We lay a bet that Leroy soups
u p th is outfit [or the JUlie and July openings.

T he crystal gri nder man, Bill Copeland, says
t hat he is still \V9YKX at w oodbine, Iowa , in
spite of the WpZJll call that Vince Dawson tnlks
about out Kansas City way. Bill sent WI a short
note hefore leaving for the ~(ayo Clinic a t
Rocheste r, M inn. , hut he should he buck on t he
air soon. Vince invited him to go along over to
see W9ZlIB in Zearing, Ill inois-so it looks like
Vince is out to rebuild t he T opeka, Kansas to
Chicago relay on a post-war basis. \Ve have al­
ready seen signs of act ivity on the part of many ­
of that gang, including W9ZJB in Missouri,
W9YK.X. W9~n[ a nd W9HAQ in Iowa , and
W9ZlIB in Illinois.

Alhert Bella my of W6MYJ is otT for a while
due to going out to the A-bomb tests at Bikini.
Al is with the Department of Zoology at the
University of California a t L.A. lie should he
hack on the ultra-highs hefore fall .

Nearly everyone mentions "Robbie" of
W4EDD. Robbie is still in Washington where his
laboratory now has a 30 megacycle set , 300 watts
on six meters, and 100-wat ters on 144 and 235
megacycles.

Wal ter Guise, W3BKB. writes from York,
Penn., 'that he is very much interested in the new
six-meter band and has been listening every night
for quite a. while, just itching to throw on a new
5O(}.watt job, hut not a peep out of the hand for

IContinuod on page # 1
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Get Immediate Deliveries of All Types for

Standard Radio and 'O the r Replacements
N ow you can bring many thousands of good, serviceable battery-powered radio

sets back to life. Porrables-Farm Radios- "carry-about" sets! Here are the batter­

ies you need to bring in this flood of profi table service and pans business. O rder
now and tell your customers to come on the run for the batteries they need.

PLACE YOUR BATTERY ORDER TODAY-with YOUR N. U. DISTRIBUTOR

Rm eio with N . U.... the quality line that brings
repeat sales at full profi t to rad io service men !

NATIONAL UNION RADIO CORP., NEWARK 2, N.J.
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Communications Receiver
The latest in its line of postwar radio receivers

a new six-tube superheterodyne table model, m it­
able of receiving standard broadcasts as ":d l :LS

foreign a nd domestic short-wa ve sta tions. is a n­
nounced by t he Hallicreftcrs Compa ny, producers
of high frequency radio equipment.

Designed for the ham as well as for the average
listener, it provides continuous coverage in four
frequency mn,l(t '!l from !l-!O kilocycles to 30 mega­
cvcles. All amateur bands are clearly indicated un
the main t u ni ng dial scale , with provision made for
fine tuning of sho rt wave sta t ions.

The 8-38 includes umung its features an au tomut ic
noise limiter. A heat oscilla tor is provided for the
rCCclltion of code s ignals.

T re 8-38 C'ha&"lis is h()II~11 in a wel l vent ila ted
sheet metal cabi net which provides mechanical
strength an,1 minimizes electrical interference. It
is SO constructed that access to it mav be had with.
out removing the chassis (rom the cabi net.

Coaxi.1 Cable Connector
The new coax ial cable connc..-ctor, " CC-,jO" , [ust

introduced by Darker &: Williamson, 235 Fairfield
Ave., Upper Derby, Pa., provides amateur operators
with a means of making efficient, water-tight
coaxial cable connections for antennas. ' It also
serves a" renter insulator (or a. half-wave doublet.

T he " CC-,jO" connector is made of aluminum
•

40

with steatite in..sulatiou and having two (O['Jl;OO steel
eyebolts that are equipped with convenient soldering
connections. A bottle of weatherproof cement and
a piece of ~" outside diameter rubber tubing, plus
t he necessary assembly screws are supplied with
each connecto r. The assembled connector weighs
only 12 ounces.

Amateur operators will welcome the IOCC-5O"
connector because it eliminates the necessity (or
crude, inefficien t coaxial cable connections, thus
~"vinp; them t ime and headaches resulting from the
inroads of weather on home-made connections.
Professional operators will find that it provides a
qu irk , well-engineered means of doing an essential
job. Full details will he sent on request to the
manufacturer,

. Oscilloscope
The cnu oscilloscope, recently designed and

now being manufactured by the National Company,
Inc" of ~llllclcn, Mass. , includes built-in power
supply and input con t rols among its features. A
panel "witch also permits usc of the built-in GO-

cvele 8 WL'Cp or ext ernal aud io SWCCll (or securi ng the
fumilia r t rapezoid pattern for moe ulation measure­
menta. The 2AP - lA with a 2 inch scree n and the
popular Gx5 rectifier are used .

This oscilloscope is suppl ied in a table model
hut may be converted to the rack model type bv
addition of a rack panel. It is finished in black
wrinkle. Amateurs a nd experimenters will find
the inst rument a valuab le tool in the adjustment of
equipment bec ause of its sensi tivity.

3-Core Solder
T ri-Core, solder with three independently filled

cores of pur e rosin flux, is a ne~,' ~evelopment of
Alpha Metals Inc., Brooklyn, :\. Y. Advantages
claimed for this solder are fas ter soldering and
r-limination of dry joints, in addition to a substa nt ial
savinas in ti n. T ri-Core solder exceeds A.S.T.~1.

CIa."'S A specifications.

Phone-e.W. Transmitter
A conservat ively rated 75/100 wa t t amateur

radio transmitter for telephone and telegraph
operation featuring multi-frequency variable Ire­
queue)" oscilla tor a nd crystal cont rol covering; all
five a ma teur bands from 3.5 to 28 megacycles is
now bdllp; delivered by Transmit ting Equipment
:\lauuracturillK Co., X. Y. C.

All t uning ad justments are on the front panel
[Continued on pqge 441
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New and imp roved mechan ical

detail; supe rb electrical d esign; precision

manufact uring- Three basic

qualities of every

Hammarlund p roduct.

Wri' e 'or ' . ch..ico'

hvll . , i... .

THE HAMMARlUND MfG. CD., INC., 46D W. 34" ST., NEW YDU 1, N. Y.
MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT
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The YL's Frequency. · ·
by A meli. Bleck, Wl NVP

•

On May 25 the YLHL group 01 New York
City held a Iuncheonyhemfest, which was attend­
ed hy 40 YLs. Yours truly was present and won
a 40 meter xtal as a door prize, was heard to sigh
about not winning one of the four pair of nylons
given away - and was accused of being a woman
woman first, and then a ham. (Admit ted 1)

An uninvited guest was a small mouse, which
was chased all round the tables by the restaurant
eat, and was promptly dubbed W2MT by the
girls. To prove how hardening ham radio is ­
not one of the YLs jumped or screamed, though
there uere a few agitated expressions.

DX was present in the form of K4FOW, who is
here visiting her daughter.

Mary Ann Talro, W7FWR
Our YL of this month certa inly sets the pace

for a real radio family. The O~I, "Tate",
is W7FWD, SCM of the stute of Washington,
and her youngest son is W7 E K"' , now
a Lieutenant Commander in the U. S. Navy.
It was her 80n who was responsible for Mary
Ann's getting her ticket.

Sho says that she wus interested. in radio since
World War I, and had been listening on the
amateur phone bands for many years, but had
not really thought of getting a call of her own.
However, when her son wen t away to college to
study engineering, she changed her mind. She

says, " He t ried to put one over on us and study
radio on the side without telling us. Tate and I
learned. of this from one of his classmates, and
that was all the start we needed. The boy w..
putting one over on us! ' Yell, we bought a
couple of keys and built a buzzer, procured a
license manual, got a handbook, and started to
school right in our own home. we set t he
buzzer on the table and at each plate was a key.
If the old man wanted me to pass the butter, he
..ked for it in code, and I did the same. We
were able, in time, to copy calls from the radio
and at t imes would fi nd a 'slow station' and
practice that way. When the boy returned with
his license and a station, he was surprised to find
that we could copy about as well as he could.
He was very proud of his :\la and Pa, and in­
sisted that we continue with the theory and try
for a ticket."

Mary Ann and Tate did continue, and re­
ceived their tickets the same year, 1936. Ever
since then they have each had separate stations
complete in every detail.

Though she says that her sending is nothing
to brag about, l\Iary Ann has a 30 Wl'lI! code
proficiency certificate, and. spends most of her
time on cw. Pre-war her favorite band was 20
meters, although she also worked 40 and SO.
She is again on the latter, and working DX
again, including a QSO with FOSFN in T ahit i.

•
lConiinutd on page 53J
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W7FWR, Mary Ann Tatro, at her ris.
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SONAR
Narrow Band FM

EXCITER

HARRISON HAS IT!

[

Order you,. NOW from
H arr i . on fo r ea rlieat
deliveryl

T"il " .cr i l ~.u....J I" .11 ,w .... j",., ••__.J " , ,,,
• ...I.' .,.rl ;a rw;, • ., fa '''if _&:.n,:....

S..l as;l- ."",, NOW. HU"" j rur . , 1_
"" i, if ....il.4If.-HAR...' SON HAS ttt

DUMONT OSC ILLOGRAPH
Modcl206-B. An ...eelleee S" KGpe for Lab. $235 00
Servi(\f! ~nch or H am Shacl.l •
Our TEST EQUIPMENT DEPT. caR furni.b practically
all make. and modcl. of instruments. with many in .tock •
for immediate shipment. •

Send in your orde,. NOW for beee deliveryl :
-We flr~

FACTORY AUTH ORIZED DISTRIBUTOR5
for the top quality manufacturers and we now have in
atocl. lot. more _."te.t improved production H a m Il'C'rl
Vitoit our .tore. today. for _rJlllt/nl you need. We promi..
you f,...h. dean mat",ial-quicl.er-at the Iow....t curreRt
pnce.-and. above an. ou r sincere de.ire to be oJ friendly.
helpful eeeviee,
MAIL ORDERS?-Certalnl,.1 Ju st liat ~~Jlth/o,
),ou want (ite m ll in thia ad, 0 1'" flnJl ad . m a cadn . 0 1'"

ga taloc' a n d include d epo.lt .
73 d .

•••• •••• •• ••••
" ALL STANOARO LI NES

RECEIVERS
A. one of the world'. Lar.....t di.trihuto,. of Communica·
tions Equipment.... ate deliverine plenty of rec~_,.­
rieb t nowl All mal.a-praeticall,. all model• .

If you _ nt your ...... act in the quidL...t ~ble t ir••­
_ nd you r o r d er t o H A R R I SON I
NATIONAL

HRO-STA-1. New model with noi_limiter. metal tube' l
bam bandspread coil.. Complet _ with pacl., . peal.e r , a nd
coils. 1.7 to 30 M e. $303.00

NC24O,.C 225.00
NC46. ACDC Receiver 97.S0

HAMMARLUND
N ew S uper P ro. SPC400 SX. 1.2S to 40 M e. j IO.OS
H Q-129-X . With . peaker 168.00

HALLICRAFTERS
FM-AM C Wo P_1. performance 0 1' 10 and 6 mete,.. a

....11 police job. a beautiful h ieh-fide lit r FM reeeiver (o ld •
a nd new banda). an ellcenent pi_ of Lab equipment-aU
in onel Acorn tube R F aection. ROi.e limiter. IS tube., •
27.8 to 143 Me. •

Model S 36-A. $41;.00, reduced to onl)' $307.SO •
5-41 Sl.yrider. J r. H .SO
5-38 New Sl.y Buddy 39.50
S-4O 1946 Sl.y Champion 79.S0
SX-18-A Super SI.:rrider 223.00

R M E 45. New. eevieed model with calibrated bam htand •
_spread. With apeal.el' $186.00 •

R M E 84. New eieht-tube receiver. Complete 96.70
Literature on any ~iver eladl)' ...nt upon. requeet. Write
today! (All prie:e. .uhject to chance without notica)

INTERCOMM UNICA- •
TI O N S YSTEMS

T alir._A_Phone •
LP-5-M..tee for up to •

five remote .taboraa $I9.9S •
RS-3 Remot... (can call

ma.ter) $7 .2S
BOGEN

12-C. For up to 12 .ta· •
t ion multiple m ...tee aya- •
tern, $28.74 •
(M any other m odr l. 10 •

stock)

••••

••••

HARRISON HAS IT!
•••• ••• • ••* HARRISON SELECT SURPLUS

24G TUBES (,C2</VTlIH) A. FB ,riod. In'
VHF. 90 Wan NtlPCl aa- C outpuL

: 6.3 V. J ..... p. lil.meaL Small bt..Jb. eoy' t i_p-. fully atd.
~lar amateur Ql!:t priee _aa $9.00. redllCed to $6.00.

• Ha ,n.on. eeIt. thftn (i n Iota 01 J o r more) for o Dt,. $1 48 •
(I.- t hoan. J . a t $1.69 each.) each · .•
(

Th.,• ., t ime IDe o ffered t lt_..popu '.' tu be•• or-JeTe)
and reorder. ca me in '0 it _ flY, IDe heel t o ration

• them , But th i. time , _ Ih in'" KI. /ulI,. plenty-«o
• ord~ cr . rrulny a , y ou IDGnt- 'pGr e_pre . e .. t •• e tc!

• BC 406 15 TUBE UHF RECEIVERS •
• Been r ettinr . uc h FB report. from our euetem..... , bout ­

thne .....ell $ J na l Cor~ R. du receiver, that we j u.t had •
to eee mo ra for y ou.

Sill. acorn t u be RF circui t . tuned to 20S M e : fo u r I F
.t'I~ ; ThO,d. I'8OD hea .V)'-du t y powe r t r.nJ o rmer d..

: live rina 3S0 voh•• t 145 MA ; f OUl cholr.e and oil conden..., •
• fi h"r ; l i S volt 60 cyde o pe ra tion: ch...a, 10 )i" II. 2S)i"• •

in meta l caR. S lich tly ulled tNt fully l uaran teed.
Complete with tube.: 5-9S4, 1- 9SS. 4-6SK7. 2- •

""17.2~N7. I - ST4. •
...truetio... a nd d iaa:rama for -ar conee,.ion to • ~

• 10 (a lao 6 and 2) meter . uperhet reeeever ate induded. The
• part. alone .a re wortb mucb mo... thaD our $21 98
• Low HSS P rice, • •

814 Tub... H 55 OIL CONDENSERS •
M.de by GE., Govt. In- C.£. .. rnld 600 Vo lt. R-.. •

.peeted. fully ruaranteed. tanruLar c:.ue witb .tandoff

• HSS 5poe;." $7.45 ;~Ia..~ $3 47THREE fo r •
• RCA 9S&-A Acorn T u be.
• New. standard. bolled _tod... Round metal eeee, anele •
• bol. m~.L $2 34
~1,.nn;~~ $1.90 FOUR In< . :

&tbtub t)'pe. 2' II 2' IIUnn. I.oi•• eeed, $2.25 I w. 2 MId. 600 $2 12
1 Ib. spool. Volt . FOUR for •

: LONG WAVE RECEIVERS •
• Navy Model RA K·7. New. in ori,inal crat_ A,..,.I com- •

mereial job for marine. aviation. e te. , Ute. 1; to 600 KC. •
T~o t ':l n~ R F ,ta l'e.. Band . wi tchin a: . prrc:i.ion d ia l. AVe .
no.... limiter. Band-pa.. fi lt e r. tuna ble audio filter. D b out_
pa t meter. filament voltme ter. Sill t ubee plu. three in li S

• Volt. 60 cyde. rr,uloied power . upply. $64 50
• Comple te with tube. and in. t ruction manual s
• ( Steel c ited 12 ' x 12' Jr I S ' con t fl in in, 50 p ound, Of) •

' PO I" pflr t _ t r fl n s/orrne r s. c holrss, con densers. •
soclrets. coils. s w itch es. e tc. A ll n ew, $12 00 •
with specificfl t ion s! a

• DYNAMOTORS ANTENNA TUNING UNIT
• Ju. t t he thina: for that mo- Sic...1 Cor~ Model Be
• bile amplifier. X mitter . e te.! 939-A. Dr.ill'necI. to effl- •
. 12-volt inpu t rives 680 dent/r. couple the HT-4E •

vol ta a t 210 ma : 6-volt in- (o r a m_t floy tra...mitter •
put delive,. 300 voh . a t up to I KW) to any sbort
210 ma. or 265 volta at 300 or lone wire antenna. H..
ma. Compact. well-con_ three rotary coil. with cy-

• atructed unit for military cJometer cranl. tunina:. I_
• u-. W~a:tu. onl.1' 6 }i lb, Lantite .witchee, j" RF am- •
• with mountina:. Ball bear- metcr. In hl.cl. metal .

inll" for eOO<l efficiencyl cahind. •
~~~'I-' HSS $8.95 Coven 2 to 18 MC wit h .
~ proper plull''';n vacuum con-

den...,.. availahle ac~_

• SO m mf conden...r to cover rately. Brand $32 50
• 2 to 10 MC Kor alm_t any newl H SS a
• frequency on lana: $11 .0 22mmf conden...r to $9 75 •

antenna) . tJ covel' 10 to 18 MC • •

•· Y?\I r ...urane:'" of cOO<l. uMhle . auaranteed surplus ma _
teua l a t senaahonally low pricev-top value alwaysr Come

• in a nd brow... throua:h ou r la rae , enti rely separate H SS
• Deparlmf'nl ( H a rrison & Irc: t S urplu.).

••

•••
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UHF
Ifrom 7"'g<' 881

him lip to the 18th of May. He feels certain that
t he band must have been open for someone on a
few of these nights but his schedules with Vince
Dawson, WlJ/~.JB, have not materialized. He
thinks that unless there is more activit y on the
band soon, 144 megacycles might take its place
especially if some of the converters and receivers
premised U8 actually materialize. Walt uses a
~l (' i s.~ner converter and four-element horizontal
beam, saying t hat quite 8 few of t he boys plan to
get on the band too whenever they can get a few
much-needed parts, and he would appreciate re­
ceiving schedules and informat ion so new contacts
can be made within his runge.

Ed :\ lc:\18hon, 'Y2KLX, writes fro m St. Albans,
Long Ielund. H is "jalopy" su perhet, us he calls
it , is· 0 11 the six-meter hand where he finds plenty
of hot ha rmonics from the ten-meter hand origi­
nat ing fro m points in t he greater Xew York area
and Long Island but he has not run into signal"
from beyond that. He is looking at these surplus
205 megacycle receivers as a basic unit for a ron­
version with concentric line circuits so he can go
into t; 1I F in a big way.

GGOIl picked up a copy of CQ in Xew York a
short whll« ago and saw the initia l r llF column

•

(I' EW OR IG Il':AL CARTOI'S)
I. PANORAMIC ADAPTER.· For uee with

any receiver having the follo wing IF Ire­
quencica--40S to SO; KC. 4.1$ to S.1S
MC. 29 t o 31 MC.

2. OSCILLOSCOPE: Elimina tes gueuwork.
gives error-proof visua l check and moni­
t o rs received signals as wel l ee t ransm itter
output (P ercen ta ge Modula tion-Carrier
Wave-shape, etc.}

3. SYNCHROSCOPE: External inputs pro­
vide synchroecope action .

4. RECEIVER: Three inpuu provide facilities
for use 8S receiver with adapters cover­
ina all band. to 10.000 megacyc:lell.

110 volt. 60 cyde , e ...ee ~p1~~nt t ran.former pr'OYided .
l l n. ta lled. T nted, Filter Re-wo.ked sa. lutr . )

2 vid_ ata,e.. ~.puJl feeeii n i Tertieal plata
PeRIod.. output • .,dio mom tor
M u lti·vib ra tor type b orizonl.al.weep Jenerator ( r. da, type)
H o rizontal.""eep amplilie,. with puah·pull feed to borizoa1&1 plal_

(M a U SOc for ' O-p ..,~ T~chnical M anuallndrudion b o o" . )
W EST COAST

DOW RADIO SUPPLY CO.
1 759 E. C olorad o St.

P u .dena 4, C. lif.
( e \It'., .urplu. ..... nuf.ctu"'d by T e m pl e to ne)

EAST COAST
WESTCHESTER ELECTRONIC PROD UCTS

29 M ilburn S tre. t
P. O. Bo z 231

Bronxville. Ne w Yo rk

)" Seopl Tub.
Complel e .... i tb 21 IUbo-.
"-ircTafI typl -.tnoctioao
B"ilt 10 ritid aovt . • pee• .
R ea d ily IIervice.ble pl"l_i n 'vb-o;h. ..i.
TropiciJi-d .,.iut mwtuR
V.ri.ble ,"""'p 's-d JS-40.000cp"" WI. 40 Ib, .

a nd within easy reach of the operator. Wtwo
using crystal control (t he 7:j GA accommodates two
crystal holders) the transmit ter becomes a one d ial
unit. For telegra ph operation, break-In by grid
block method ie cm\llo)'l.tl to assure clear-cut, d ick­
Il'SS keying. On p tone a high impedance crystal
or dynamic microphone is used and a built-in relev
transfers aotl'nna from transmitll'r to reN·iv('r. .

Performs Work 014 Units
PA N-OSCILLO -RECEIVER

PARTS AND PRODUCTS
[from ptJge 411

A most striking feature of the 75 GA is the Iect
that it is also the exciter unit for a 500 watt output
power amplifier . This means that the initial in­
vestment in the 7:) GA represents a substantial
saving when stepping up to hi,ll;lwr power since it
has been engineered tn be used in its entiretv a.... an
integral exciter unit for higher power, Comph-te
information available in bullet in T-,j,

44



WE HAVE MORE
SURPLUS SPECIALS

AT REDUCED PRICES

CECO K ITS
KIT I ; 1000 pieo:a
hardware, &&'ltd.. . . .. '2"'9
KIT 2: IQO-ft . • pe­
,heni. all ei~ .... . _. 1.30
KIT 3 : 50 m it"a COIl­
df'Nf'r_ . eeetd. , . . . . .. 01 .6.5
K IT 01 ; 200 """gtc.Jn,
_td S.9.~

U. S. NAVY MODEL
RAK . 7 SHIP RECEIVER

NEW---IN CASES
xtede by R.C.A. ..ith {1 T'Jh", ; 6 Banda; 15 KC - 600
h e , eompl.. te witb power wllPply operating on 1I5v / OO
cy d l'Jll, apure par t e weiw:hillg 73 111l'1. a nd inerruction hook .

$7750

Tech. Book . . • . . .. . . . . . 50

NAVAL AIRBORNE UNIT
NEW AR~ SUPERH ET RECEIVERS. T ubell (in­
cl uded) 3- I2S K7; 1-12K8 ; l -I2SR7: 1-12A6. H.ant:e
(w(K'Cify f""1 · deeired j t 100-S,';O Kc ; 1.5-3 $3750me ; J.6 mc; 6-9. 1 me, Power : 2,1-28 VDC.
Remote coot rol unit a nd Dynamotor

SF-I ' Y S ),IOTORS !tood for remote rontrol or $7 75
Alit~nna Rotation U S\". 6Ik. 50 . Di~hl , peT pair •

NE W ARC-5 TRANS),IITTER:i : 25 watta CW : 1.5 watt.
ph one. Tubes (incl uded) : 2- 1625: 1-1629 : L-1626 :
1~200 K c ef)·wlal. RAXl.E: (Ipecify Ireq. d6lired) :
..5- .~ m e ; .8-1.3 mc; 1.3-2.1 m~ 3:4, mc: 4-.5.3 $5950mer 5.3-7 me: 7-9.1 me. row F.R: 2t-2~

VDC. ~lODULATOR . ·ith : 1-1625; J-VR-
150 ; 1.12J5 1_ Dynamotor

(S EE M A Y CO l

N EW R EC EIVEKS H.C .
603 .emi-complf'te<i. made
for 603 Tank F. :M.

1- va,. $450eced. .\:
Iront pinel.
no tuhe!s.

2.6.,
2.10
5.00
3.00
3.30

.:10

.-I:i
1.00
. 16

3,9.-,
5.95

35.0J
11.9':;

69.:-'0

I. F. CRYSTALF1LTER$695
FOR BC·lIZ: BC-14!
CA JW WELT. TC-JOO.l:S
,)(JOl) V. insulated Cond .
:roo mml max . .2 inch be­
I~·~" plal~ $9851.1 t : 11f).5O

r ...., .

A~ I ERTRAN PLAT E
TRA:"SFOR~ I ER

I'r i,nary Ln'. 1\0<.... !le,·"n­
d ll.ly6:,.>o:> \·.C.T. • uo x tu- .

$39.95

COM PLET E TRANSMITTING &
RECEI VING SETS

BRAND NEWI
3 SETS rx 0:-0£ • 15 T UBES

M.o\DE BY ZE:"ITII &. E\lERSOS
SET A. 10f' relephone a nd tf'lecn,pb ineludea : 6 rube super­
beteeedyne receiver and 6-tuhf. ;\IOPA traMmitler .. jib
~7 final ampl.ifif!l". Grid modulated lor telephone. Fee­
queney rart«e 2 to 8 mepc)"cJftI.
~,,:r B, con.~i.1ta of 23S mepcyl."1... tra1llM.'eiver.
SIT C... complete Inter-eommunleetlon system u-'ling 3
co ntrol hoxEI! a nd 3 eombinerion hModpbonee.
POWE R l"lU P PLY : T hill unit, including dynamotor,
operate. from. 12- vol t battery. 2 A n- $7850tennes, 1 v e rtometer Ht'tIona lor , SPATe
Not T'ubea, Genera tor, ~t of :"lpllre I'" r tll :
;j 1lf'U1 Ell tphones. ,'l ~h Vlir-rophones

RA DAR. R .o\ DIO CO"I PO:"oi E~-rS
UHF Reeeivee HG--IOti. From :--C R-26S. Freq.
Rang,, : ~'OI-2IO mce. 15 tube eUJ>f'rhf't. 20 me I.F..
2 mc band width . . . . . . . . . .. . .
OIcilloecope s", Be-lIZ. from SC R-211" . U~ 11 ,')\- . •
e.e. Complete with eoeveesion d ia . a nd in~tr .
RECORDf-;R..:~CA XXER-BC-'J I ....n. ."'ca m slid re­
cordi hand printed and upper caM' 1\ pitch t ype-wri t te n
I'haraetff8 o n paper tape. I.e.. amplifi~r _. .

TR.o\:\,S.'OR'. ERS
:\Iodulation X!o'),IR : SO. to pair of -"Oi'~ _ .
~lodu1ation XF:\lR : For 21L '. r-l, A 50 Wlllt .
~Iodulation XF),IR ; SIt's to ~ 13 .
Driver: 6 \ '6 to pair 811 ' .
CUI Tranef. 1'.1'. :\100. d:" Driver, tHA'II-per pair. .
P WR; 11 ;) v. 6Oc /3JO.O.:J:m. 'j:, m~/6.3 v.. ' . .Ja /;)\'-
~a /6.3v-.31l .
P W R: Il5 v. 601:/7."10..--110 mll /c.t. /6.3v-5a/ 5\·-3D. .
Itv. Plate: II S\- 60c /2.;, Iv.-i.-'iCI mil o il. ~flVY :-\Pf'CII.
n.\'. P la te ; 115 v , 6Oc / :J:lOOv· I50 m IL • • •• • • •• ••• •

CO:\"UE:"'SERS
•25 mfd 6OIJ\odc Solar , B,T , .
1.0 mfd, 500 vde n.E. Pyennol , It T .
01 .0 m fd , 600 vdc C-D . oif. .
."'."i mf'd. tlfX) vde. Aer ovnx It T . . . . . . . .

Thousands of Ham Parts - Send for Our Flyer
All ortblr ab.n·" are U. S. Goy.,ram.,nl Sll rpiUJ'

All rne..ch and i_ . uarantaoed. M ail o rder. p r omp t l,. filled . All price . F .O .B. New Yo,k Ci t , .
Sen d M on ey O rder o r C heck . S hIp pln . char. __ot C .O. D.

COMMUIIICATIOIS EGUIPMEIIT CO .
131Q UBERTY ST., NEW YORK 6, N. Y. - WH 4-76581 --->.
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Bud Transmitting Coils
cue d~hdaf,ee

When you need It. rad io frequency coil
that can be depended upon to give the
utmost in service and quality, make
your selection from the BUD Line.
Since one of the most effective means
of varying the loading of an R. F. stage
is by the use of a variable link to the
plate tank, this line of inductances has
this feature incorporated in it.

These coils are distinguished by their
rigid construction, attractive appear­
ance, convenient mounting base and
conservative power rating. The ceramic
mounting base permits easy removal
without disturbing the winding.

ABk your local distributor to show ) 'OU

these coils. lie can explain them in
detail to you.

with its request for information. He mentions
the fact that the G'. in Great Britain will be on
58/60 megacycies with only 25 wat ts. :lIast of
the pre-war stations are very act ive, led in
London by G2NH, G6VA, G2:1IR, G5MA,
G6VX, G2l\IR, G5CD and G5HD not to ment ion
about 40 others and G6011 himself, They are
doing consistent work for 40 to 50 miles, experi­
menting mainly on antennas in order to get the
mast out of the little power permitted. G6CW

I near Nottingham is very active and has worked
I London stations now and then, at a distance of

140 miles. G5BY is now in Devonshire (ah, that's
why Bill couldn't find him in tbe Croydon tele­
phone book last December) from where he has
hooked G6VX in the London area, a distance of
190 miles which is not at all bad for 25 wat ts.
G6DII, Dennis Heightman, is back on the air
again-that's East Clacton, isn't it, Dennis? T he
G'a are anxious to fix up schedules with the U. S.
on 50 megacycles and wants to know how to go
about it. w bet say, gang? "ocsuggest picking a
time that would be best for F2 1ayer work-in
winter-or a June date in the hope of a multiple­
hop sporadic- E layer condition that might do it.

Activity on 2 and 1% Meters
T he excellent DX work of \\"311\\':\ in III..

chanicsburg. Pennsyl vania, has been mentioned
above. J'nul also worked W3GQS in Feasterville,
Penna., about 2:l miles north of Philadelphia, on
May 15 and subsequent ly. Xlechnnicsburg is near
Harrisburg Paul puts about 250 watts into a
pair of 1I](.5-1 's, operati ng on 144.36 and 14.~.0

megacycles, using a sixteen-element beam. \\re
nrc looking forward to receiving an article frOID
Paul with full details.

In a letter from Ed T ilton, 'VIHDQ, Paul Waf

informed that the W2BH\' contact is definitely a
new record which broke his old one with 'V3G.~1Y
of Vineland, New Jersey , a distance of 121 miles.
Norm was running no watts into an 829B. Ed
has been trying to cover the 285-mile hop from
Hart ford, Connecticut, but even with 16-element
arrays at each end it may take a good night l
Through 144-mc contacts, Paul has learned that
he has been heard on ordinary nights in the Blue
Mounta ins, Camden, Philadelphia and even
\\"ashin~n, D. C. Hob Elmer, W3HZ.I, who has
been active on the five-meter band, has been
hearing Paul ever since the 16--element job went
up. \\'3I1JT in Washington says that \\"3II\\"N
comes in as loud as " r-tCDG near Baltimore.

The receiver at \\'3H\\rx at present is a super­
heterodyne using a 954 rJ. stage, 954 mixer and
955 oscillator, two stages of iJ. amplification,
diode and audio. He wants F:\l and A~I with
lots less noise, so has another receiver on the way
wi th some unnumbered, new acorns which have
e transconductance of over 9000. What arc t hey,

CQ
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T,pe " C" Transmitte r
Racks
Heinlorced at rear corners (or
use with heavier apparatus.
At the rear knockouts are pro­
vided (or conduit and 4"
square duct as well as double
convenience outlet with re­
ceptacle. Knockouts are also
supplied at sides (or conduit,
suitable for entry of cables
when units are ganged. The
rear door, which is removable,
has ample louvres (or ventila­
tion, and is covered on the in­
side with me 8 h screening.

Front trim rounded on
vertical corners. Racks
are regularly supplied
with corner trim for U.8e
as single unit. Gray
enamel. I G~2218 over­
all size 7678 x 22 x 18", 19" panels. Ship­
ping weight, 270 Ih5. Net Price -19.95

theseover

700 mils tapped pri­
mary 110 V 60 cycle

f~:~:';'l0 $39.95

Amatran 2KVA
6200 V CT

Transformer

look
J AN 829B/ 3E29

tube and a shielded
aluminum socket with
built in by-pass con,
densera both for the
price of the 6 9-
tube socket • :)

••••

NIAGARA HAS THE GOODS
HOT items

I

Professional Speed Key
Des igned by w ortd 'e Champion Radio Telegrapher. Gray
wrinkle finish and polished chrome. Silver contact• .
Fully adjustable, :Mod e1 CP 510. 6 75

Amateur Net Price •

DeLua:e Speed Key
Fiut'llt "BUll" available. Chrome finished beee and I!luper
etructure. geleeted blue I!ltN'll!lpriun for uniform perfor­
menee 8ilv~r eOlltae.... Nine pointe of adjUlt- 9 75
ment. Model C P 810. Amat~ur Set Price •

3.95

95c

4.95

1.49

3.50

12.75

•

$2.98

4.95

ADDITIONAL HOT ITEMS

Cramer R u rm tn g Time ~f eteT8 1 amp model 200 B 110 V. 60 cycles
1l0Y 60 cycle reads 00 9999.9 hours 4. 95 C h oke 150 mil 10 h enry 20
Here is a real buy in a very useful transformer. ohm d-e res.
650 Volts 125 mill secondary. 10 volts 6 amp.
and 6 volt 5 amp. 110 volt 60 cycle Choke 250 mils 10 h enry G .E.
primary. Going like hot cakes at Choke sw ing in~ 9/60 h enries 400/50
Kenyon 866 Filament t ransfor mer mils. Built by Langevin
2 ~V 10 amp insulated for 10,000 Volts

National type ACN Dial Drfve and
3Q.l TL tubes 3.95 JA~ 813 Tubes 9.95 Knob 1>-1 Ratio very special

J AN 866 A Tubes 1.25 J AN 80S Tubes S8.75 Filament transformer uncesed 5 Volt
General Rad io Va riac 6 amp model 10 9- @ 25 ampere 110 Volt a .c. Primary
200c 110 V no cycle • ~ 60 cycles. Designed for the 304TL

Send fo u r QSL car d for o u r latest b u ll etin. Attention o f Sy Den b,.- W ;J:8NW
W. Ship An,....,bere - ~ F.O.B. New York

NIAGARA RADIO SUPPLY
160 GREENWICH ST. NEW YORK 6. N. Y. BOWLING GREEN 9-7993
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11I I1I'f('1I1 1)' super ior qualities make Vibra­
packs" preferred eq uipmen t wherever high
voltage is req uired from a low voltage
DC source.

Th. -i r effic iency, economy, dependa bilit y and
r uggedness have been proved by years of se rv­
ice in radio receivers, transm itters, rA
syste-ms, direct ion finders and ot her elec­
t ronic appara t us on poli ce ca rs, a irc ra ft,
a u tomobiles, farm s a nd boats, a nd in mili­
ta ry equipmen t.

Vibrapaeks provide instant sta r ting regardless
II f weat her conditions, a nd their high effi ­
('it'llcy mea ns lower bat tery drain . The only
part of a Yibrapack which normall y ever
wears out or retjuircs replacemen t is the Ions­
li fe vibra tor. T lis mea ns min im um cost for
sen icc - minimum time ou t for service.

Get a free copy of ~ Iallory Form £-555, giving
comple te n-chuical details and applica tion
in form ution. Ask Jour ~tallory dist ributor to
show ),ou the complete line of Vi brapack-.
or wri te direct.

P. R. MAllORY & CO., Inc.
INDIAN A PO LIS 6 INDIA N A
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Paul , those new remote-cutoff tubes we han'
been wai ting for?

Bill Smith, W3GKP, is one of the Navy en­
gineers in Washington. He lives at Silver Springs,
Meryland, where he uses an Selcment curtain in
front of a flat screen. The second strongest lobe
is the back lobe which is down plenty of R 's. H(~

has worked Lancast er, Pcnnn. , and has heard
Wilmington.

'V3GF in Baltimore goes in (or low-power rigs,
he says, but is understood to have one of t hese
very popular 829 tubes on the a ir . H e says that
Harry Dcnsham, W3CDD, and Frank South,
" ·3AIR, went down to some mountain in North
Carolina and worked washington on 112 mega­
cycles a while ago. \re should get a fte r t he de­
tails on th is- we know that Harry is anxiously
awaiting the YlIF-1 52 converter.

Fred Evans of 'VUF F writes from Newport,
Rhode Island, t hat he is concentrating on 147
megacycles, using a master-oscillator, power-em­
plifier rig which is probably the 6E6-815 job t hat
he h:HI before; and a broad-beam four-element co­
linear antenna in a fixed posit ion headed toward
Xcw York nud Connect icut. B e heard 'Y2LXO
in West Orange, New J ersey, R8 to 9 most all
one night though he could not connect. He did
work 'VILAS j2 in Br-d ford , Xew York, with R7
signals both ways.

•
\YI LPO has IW{,1l working with ' VU F F, bot h

being in fayorable locat ions for temperat ure in­
version hops. D oc has six ' Y2 contacts to his
credit together with \r l ' ::; in Connecticut near
New York City, using a rig similar to Fred 's. Doc
has t wo half-waves in phase , 50 feet high. Oh
yes, Fred also heard 'Y2~ I l\lY nnd W2LVQ in
New York Cit y the night W1LAS j2 was raised.

Lloyd Broderson, W6CLV, is back in Sacra­
mento, California , with the State D epartment of
Agriculture station, KR.I. lie has been on 144-mc
with a mobile rig since he ca me back from India,
Persia end othe r out land ish places with the Signal
Corps .

Don M cClenon, ' \'3E I8, with the Naval Re­
search Laboratory has moved from Arlington,
Virginia to Beltsville, M a ryland. Probably
wanted to keep his \\'3 call, and to get up out of
the Potoma c valley. He says that 'V3L~ 1 at
York (W3LlIl or W3LI':?) used to be heard only
in Baltimore but now he is frequently heard in
Washington . Don will get settled soon and get.
on t he band .

Walt says that 'V3H VL in Temple, above
Heading, can knock locals out in York, using
crystal control on about 1-15 megacycles-and
anot her 829. Eithe r m.o.p.a . or crystal and an
821l is used by W3LX , W3Km, W3DEl , '1'4­
IIXA j3 and \\'3ADl\I in York. Nearby crystal­
controlled 829's are used by \r3DIYf in M arrita,
W3CXA in Le banon and 'Y3GEJ in Lemoyne.

co
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IH HIGH WAn,,:U L YAlUU
50 Wllb, Jooo E J UISTOU
Cat - .. 21"'" $0 I11111 All V";'" II · IU. '""'. . .. • 5

100 Wl ttI, JO",- , - . "~II ,
JOOW • -- CIt ..........Joo " Itb, U .OOO CIt ' II•. 27423
100 " oItb, 50._ CIt · II•. 27-&Z1

IttI. 100.000 ClttI.• .... 27·JO)
ea. 39c. lot , . II .. 27.JOI
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WRL Globe Trotter
TRANSMITTER KIT
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'""!(IllIQ
t bitt, l it ef , T"
Cat 1O-JU • • . _ $S.95
J _ CIt. ,... 1O-JU .. . • . •• • • •• • . ...nc.... .. lot 1M, . ..U .
eM. _ • • 10-)1' . .• ' . • • • _••• ••. • • • • • • 2.95
Crntak ..... M"., Mb..
Cat. 7O-m 2."
o..llt1 Ct7ItaI s'-"
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('...~. l tt ........

~~~$5995
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2·n ·4C.

' -'" ..... 1 I'.
Ibflt ! ' . trlII

F", tlrtJ '1'1"''''' ... ,.... f. .....
III 1'H'f1'r" ·.- rll l " ·orld Iidle
_~ AU . r l be II ttit _ ktl UllI.........

.... . llabll No-_ M _ OC)HQ
Surpl... ......1"'. 9 T...... 200
to 500 KllorJfl... W" ,,,,,• •1,.
een, IIId all 11I11I b&IIdI I '''''''
10 1htI."'. c. t. So.·n ·at L;-.
Il'tIUr. 0ll1J ••• • • •• •• •$i5.00
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,AMOUS JOHNSON CONDE NSER SURPLUS V"LUIS
a-5.) tI U ••'0. _ .... 150_15. tal . • •• n .l!II9 .95

_let -'...~... . _ II _ 2DO •• '11. J' _
. ....... ,. _ 125711. 2ODf"020 Col . .... :u.102t 2.95

Col . JII • • n ·)U . . ,.. n .95 ~ _ 250 .... 'D. , ._
C - 150 •• '11, "_1111 250_U, tit. _.. n ·m 1.65

July, 1946 -49



Wells' New Amateur
Radio Division

W3HWN mentions some of these as being in
Lancaster, and adds that W8UUX/ 3- and hi.
wife, \V8UUY-are on from l\1t. Penn, five miles
cast of Reading, almost every evening using 8

pair of HY-615's and a J antenna. They hope to
travel most of the summer, working all states
from their car on 144 megacycles.

425 Megacycles
Bernard Bates, WIBBM, has put many hours

into his receiver in order to J!:ct it working t he way
he wants it . He is a strong advocate of using the
425 megacycle band and wants to hear from
others whom he might help to get started on the
band, probably so that he will have someone to
talk with from North Harwich, Mass. We hope
to bring you more details of his equipment, using
2C43 lighthouse tubes and 955 acorns in trans­
mitters and receivers. He recommends the square­
corner reflector as an easy way to get started on a
directional antenna.

Bernie has heard signals from a westerly direc­
t ion, with a tone of about 100 cycles. He has
started daily schedules at six o'clock Eastern day.
light t ime with WIKB of Haverhill , Muse., about
100 miles away. Perhaps when we have all the
data on t he rig, Bernie can add a report of a
contact!

50

Transmitting Tubes
at WELLS

T om Kosti , W90PU, heads the new Amateur Radio
Division. H e has carefully selected a wonderful list
of parts a nd equipment just released by the Govern­
ment . You can save a big sha re of the cost of your
new rig by wri t ing T om for his new Amateur Radio
Circular. Wells' Ama teur Radio Division, 4717~F

West Madison Street, Chicago 44, Illinois.

co

CQ OX
Ifrom page SrI

well on account of a hill being on t he west side of
his antenna location, but as Bill says "you just
wait until I get on 20 and start knocking ofT those
European stations." Bill also mentions t he fact
that W6LHU in San Diego has worked 25 coun­
t ries running 75 watts into an 800, and that
LRU has worked W6POZ located a little north
of Santa Barbara with an intervening distance of
about 200 miles. He is wondering if this isn' t
some sort of a ground wave record on 10 meters.
Could be?

W6AGG reports working PK6TC 200!8, lo­
cated on Biak Island. QSO was around 7:15 P.M.

G8MF
W2JIL has heard from G81>IF and we will

remember him as being t he station to work in the
Channel Islands. G81>IF spent 3 months in a
German prison camp and says he will QSL to all
pre-war contacts that did not receive his card.
For your information his QTH is as follows: Tom
de Putron-G8~lF, uBeverley," Les Hubits,
St. Martin's, Island of Guernsey , Channel
Islands.

W6PQV has worked W9SUI/KP6 located on
Palmyra Island, t he frequency being about
28060. He worked him about 3:00 P.M. after
first hearing W9SUI calling "CQ A-Bomb."

I
I
I

Check (or M . Order) POcl08M for I .

o Please mall free Amateur Radio Circular.

NA~fE .

;-;E~.S~AT.F.s~INC.:-:7~F:·: ; a<;:"o;;t:- I
Chicago 44, Illinois I

I Please Bhip the following Tubes .I .
I
I
I ADD RESS I
I CITy STATE.................... :

'-------- - -------

We have a fine selection of med ium power t rans­
mitt ing tubes of the most popular types. These are
all brand new standard makes packed in their
o riginal sealed cartons and fully guaranteed. All
tubes are government contract termination material
and have been approved by J AN inspection. We
have priced them far below actual value and suggeat
tha t your order include spares as quantities are not
unlimited.
829B (Illustrated) S 4.75 3C24 $4.00
304TL 12.50 813 9.75
803 9.00 832 7.95
807 1.25 832A ROO
811 2.00 7193 .60



Issue of IICQII Sent

Subscribe Today!

Have Every

To Your Home.

Over 30,000 co p ies of " CQ"
a re now being so ld monthly,
yet the su p p ly i s not g re a t
enough to m eet the demand,
Get you r copy ear ly to avoid

disuppoin trnent .

You uve by .ub.cribing on an annual
basis. "Hamil Clubs get a special

reduced rate. Write lor lull partlcula...

. 10ll,,",1 l
ll1eI\odio ~lI\o\eu~ \

-- \,....-. \_.­_.-

_--teat out,
belo...-- • cl 'VIe

h coupon yO. el\
f ill in t e hecl< 0 1 ""one h lent by

h YoUI c .LI lor cas
attac. on"O e
cannot b;":;:~ l00l''f1
mail) .

S u b scription Prices

12 issue............. $2.50
24 issue............. 4.00
36 issue............. 5.00
In U.S.A . & l'ou e3sian3

an d Canada.
Elsewhere $3 SOfor I y r.

$6.00 fo r 2 y rs .
$8.00 Jar 3 y r8.

Sold on SeHer Newsstand.
A nd By Leadin, " Ham" Dealen

Everywhere.

25c.
per copy.

I-----------TEAR OUT-MAIL TODAY----------- I
I II CQ-RADIO MAGAZINES. INC. Call................................................ I
I 342 MADISON AVE.. NEW YORK 17. N. Y. I
I I
I SIrs: H ere II my 0 check ( 01 0 money order) for S Send me issues of CO. I
I 12 issues $2.50-24 issues S4.- 36 issues S5. (Forei,n subscriptions ere 51.00 hl,her per year.) I
I II Subscriber's Name (plint carefully) ...................................................................................................................... I
I II Add,... ..................................................... I
I II City State Zon. .............................. I
I II What is your occupation or profession ................................................................................................................ I
:- 1- _ _

July,1946 51



W9SUI is running 20 watts and uses a 3 element
ro tary beam.

Word from W8BF indicates he is just short of
50 countries on 10 meter phone. A couple of his
latest are ZB2A 28060, and XACP on Sardinia
28090.

That just about does t he DX reporting for this
month. I surely hope by t he time you fellows get
around to reading t his stuff we will ha ve at least
a portion of t he 20 and 40 meter bands back with
us. When we get t hese bands we will be in a
much better position to judge t he DX situation
as well as give us a little better idea on what we
are going to do with zones and countries. I
rather imagine t he DX news will be somewhat
better for t he next issue because during the past
week or 80 t he band has been very active again.
That will give just about enough time for you
fellows to kick through with what you have been
working during t he latter port of May and t he
first part of June. That's about it for this time
and as one of the boys remarked "See you on t he
low end."

Key Click.
" A 100 \Vatt Transmitter-Exciter Unit" appear·

ing in May CQhas an error in the circuit diagram.
Resistor R115 in parts list, a 250 ohms, wire­
wound resistor has been omitted from t he

cathodes of t he 807 modulators. Bypass con­
denser C122 is across t he resistor.

In t he article "Getting on the Super-High Fre­
q uencies'{. April CQ, d rawings for Fig.7 a nd Fig .9
were interchanged .

Radio Propaga tion Forecast

Radio conditions for the first two weeks
in J uly appear to be normal. No ionosphere
storms have been predicted . T he condi­
tions on t he St. Louis to Quito, Educator
path will be a little below t hose illustra ted
especially in t he early evening hours . A 5
to 10% increase in t he maximum usable
frequency over t he path to Australia can
be expected.

Specific ionospheric storm wa rnings a re
broadcast by the North American Service
of t he B.B.C. and by WWV, Washington,
D. C. The latter is transmitting cout lnu­
ously on 5, 10 and 15 me. A series of " w'ts
signifies that conditions are below normal.
A series of lin' 's will signify that conditions
are normal. These broadcasts are made at
t he 20 and 50 minute interval, afte r each
hour.

HAM SELECTED & TESTED
SURPLUS EQUIPMENT

$59.49

HEAVY DUTY ANTENNA RELAY
2~ J;2 HJ; IH 3 P. D.T.
Silent operation, Positive con- $2 49
trol, Ceramic iue uleted •

STANCOR PLATE TRANSIo'ORMER
115 AC Tapped for 5000 V. AT
350 :\IA or 4000 V. at 500 :\1.'\
H \ ' C .T . Weight SS IbIS.
Crated for shipment.

ANTENNA KITS
Each kit includes : Inauleeore. Hardware eud aluminum rod
2 :\mTER.8
I Element Dipole $1.79
2 Element Dipole &: Reflector $3.59
S Element f'olded Dipole $7.49 ·

8ge 1()..:\leter 2·Elemellt Dipole & He6ootor $12.95
=-==~=:':::'::::'::::::":::"::::::_----'$"1'.ft9.5 IIA:\{ M ARLUNI> SPLIT-STATOR VARt AULE 8ge

150 mmf ell. flection only

MIDGET 1\IIKE INPUT TRANSFORMER
I" x 1" J: ~"
200 ohm single button mi ke to grid.

.. & (, uf 10no V. 011 Oiled

$8.95
6.69

.89

UTI LIT Y RELA Y DP DT 110 AC $1.49 OIt~UTE 2 [0 10 m e[er 1t.Io'. Choke 12c each
CHOKE 16 IIENR Y J~O MA. $2.49 M ETERS Q-I Rl" Thermocouple $3.95
NATIONAL N3 DIAL $2.49 Round2~·o-IOO:\1" $1.95
R G ~9;U Cable ; h . Be TAl: PRACTI CE OSCILLATOR

T UBES; ALL NEW AND lo'ULLY GUA RAN T E ED SPERl> KEY SpeC'lall"rlce
9J02, 9003, 95-1 , 955 69c each 813 tubes $9.95 J38 STRAIGIIT KEY

EVER YTIII NG f'OR TilE IIA~I

ALL B & W COILS & CO ;"; l>ENSER S IN STOCK
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YL FREQUENCY
If'om pafJ< 4tJ

~l ary Ann is very proud of her first t ransmitter,
8 little 23 watter, for 20, 40, and SO cw. On this
she has worked " "AC a number of times, and
h..s confirming QSLs from all parts of the world.

She'. a member of the YLHL, HOWH (Royal
Order of the Woof-Hong), and n very active
member of the Olympia Radio Club, of which

DX PREDICTIONS
If'om pafJ' .'J51

of the average conditions, arrangements have been
made to include a. "Last Minute Notice" of poor
t ransmission days. These predictions will be
based upon past cyclic performances of existing
ionospheric storms. Or in other words, pre-die­
tions will be made for the two weeks following

she i.... a past secretary and treasurer. For many
years her home has been the headquarters for the
club, and some of the members and their friends
are there almost daily•

During the War, Mary Ann put her amateur
training to use, and taught code and did monitor­
ing work for the WEns. She also operated the
local WEllS control stat ion, KFIQ.

Like most radio famil ies, ::\lary Ann and Tate
feel that their family is particularly happy
because of the many things they enjoy in com­
mon. or these hobbies radio has brought a great
deal of pleasure and many rriends, and belps
keep both ~Iary Ann and Tate young. lIIary
Ann insists, however, that her five grandchildren
prevent her from being a "glamor girl". But they
enu't keep her off 10 when the UX is rolling in I

•W7EKW, W7FNR, and W7FWD

Do bu.i_ with t h~ hi.~t and OrK' of tbe best in
the fi~ld. Ord~r tb~ followinc or anytbi n. ~I~ you
wan t .

Hal1icrah~r. 538 $39.50
Hallicrah~ra S40 79.50
H all icraher. S X <4 2 250,00
Hallicraft~n S36 A 307.50
U a mmarlund H Q-I 29X 129 .00
H ammarlund S P.<400-SX Super Pro 318 ,00
H . mmarlund SP-4O()..X S uper P ro 342.00
Na tional N C-46 97.50
National UR()..STA· I Sr 274 .35
RMEAS compl,..t~ 186.00
R M E-84 compl~t~ 98.70
Mi lkn n;dt~r 37.50
Temco 1S / IOOGA eompl~t,.. 495.00
H aJ lic:rafte n HT4 BC-610 535.00
Panoramic PCA-2 Pan.adaptor compkte 99.75

Ol~r reeeieeee, Iranaminer., eee, .. available

Dr-livery frorn tbe lactone. i. improved. Some
mockla I can -hip a t once from atocl. . By dealin.
wil b Ih~ world '. tar. e.1 dialrihll tor of ahart wave
rrceivera you a re a_u red of the f..te.t delivery a nd
t he best 01 ae rvice.

En t'" you r ord~r now. You can trade in you r re­
ct'ivt' r . You can o rder o n .ny o w n 6 % lerma. I wi ll
t ry t o .iv~ )'ou better ~rvic~ and coopera tion . I
hav~ .ood b uya in .overnm~nt au rp lua receivere ,
n a naminera. part•• t eat ee.J-"ipm~n t. Writ~ for
liata. You can d~pend on Bo b H~nry for a wid~
aMOrtmen t a nd t be heat v a lue. in c ryatala, Ill be-. .
and all o t her ama teu r eq ui pm~nt and pol l ia. AI_
t ,..a l equipment . Y our inquirin ~Icomed_ -

ifFh cJ-/.em:Ij
WS)ARA
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Sbure Br~. Carbon lI aml Mikf', with p reee-to-
t.alk l\II,itcb. lo ne oabl. and plug ............. . • 1.95
Utab-8.000 ohm H eadphone set .. 12.r.o lia t

N e t 1 1.9 5

MALLOR Y, OAK, ELF.L.ROS IC, ETC.
Aln'O VIBRATORS
66" Auto Aerial ~UOD Chrome Fi\t.inp.
Indh i d uaUy OOzed ... ...... •......•• • .•••M. 11.50
M iew phone Floor ~t.&nd.........•. •...••.ea. 5.00

V.M. MiJ.ed Record Changer (It" II; 14" ).
Packed 2 to Carton ea. 116.75

8ia;na1 COflllI 8000 ohm UMdeeu -eord and
J'1us - individ uaUy boxed with rubber ear
cuabiona. ••••.• _• ..• • • . •• • • • •.•• • • • ••. ea. 1.115

OAK 7- Pronc. 8VoZt. Syncbronous Vibn. tor ea. 1.00

publication of CQ. of ionosphere storms likely to
occur in such st rength as to affect predicted eon­
ditlons. Thia data does not include sudden
ionosphere or radio Iedeoute in the daylight
hemisphere, but does cover dist urbances of the
storm type which will bring conditions below
normal over periods of from one to four or five
days.

Disturbances of the ionosphere type are more
severe in considering paths which cross in or near
the polar regions. T he effects are known to taper
off considerably toward the equator. Some un­
usual and misleading effects ,,; 11 be noted during
the first phase of the ionosphere storm. Due to
the mounting turbulence in the ionosphere, what
\\;11 at first appear to be normal Ia layer trans­
mission may open the bands erratically for short
periods at odd hours. On other occasions it is
likely that all signals may gradually disappear or
become weaker while strong sporadic E layer re­
flections, or "short-skip" is observed.

The predictions are based upon the work and
publications of the Cent ral Radio Propagation
Laboratory of the National Bureau of Standards.
Comments and inquiries from the users of the
predictions are invited. Address, Propagation
Editor, CQ Magazine, 342 l\ladison Ave., New
York 17. N.Y. Please enclose a self-addressed
envelope or postcard, if you desire a reply.

68N7 . . . ...•.50
12587 . . ... .50

TUBES
6SQ7 . .... .50
GAel) .. • .50
l zRT.7 _ .M

C• .-citron TLA. 90
4mfd600 V. C
.... .50 L.ilIt Special

c .n. Tl.A . 55
2 mid 600 V c
13.30 I.i.et SPK'iai

84 4 ..•. I U )()
807 .... 1.00

IMMEDIAIE OFFERING
TO HAMS

RADIO FREQUENCY MATERIAL
Ant. C oil .000365 I.ita . . • . .. .. . . . . . . . . . . . . . .. I .25
R. lo',.. .. " . . . . . . . . . . . . . . . . • . . . . . • .25
Olle." .. .. 460 KC-3 tap . . . . . . . . . . .20
Ofle." .. .. 460 KC --4 tap . . . • . .. . . . .20
Ae-DC-Il.F..000365 Antenna Loops . . • . .. . . . .40
Litl 456 KC I.F. Trallll. D ouble tuned . .. ..... . .W

TRANSFORMERS
Low Impedance Output Tranaformer to 3 oh m

Voice Coil . . .. . . . .. . . . . . . • . •. . . . . .. . . . .ea. 1 .3.5
Btancor-l ohm A Choke }i" J: }i" . . .. .. . . . . . .30
Stancor-8insle pentcde ou tput to 250-0hm IiDe .30
Stancor-8iDgle b utton mi ke t ra na . • . . . • . . . • . • .30
Shure I trce. 111.50 List Cutting Head for H ome

Reeoroera. Spedal . . . . . . . . . . . . . . . .. . . . .. .. 2.50
Shu", llrOI. Mac netic Hip Impedance Phono

Picltup. Individually boJ:ed. . .. . . .••• . ••• •.• 2.76
Shu", Br08. Cry.tal Low 1n-UJ'e Arm. ... . . . . . 2.00
.btatie 1.0" Pn.tlnI Picku~ . .. ... . . .. . . . . . . . 2.00
.btatic 1.0" P reesure H i Io ldelitr with Built-in

Sapphire Needle (LP6 . eartridge lisle for 18
alone) . . • • • . •• . . • • • • . . . . . . . . .. . . .. . . • . . . • 3..50

Webllter CryBtal Pickupt AG-I0 . . . . . . . . . . . . . . . 2.00------ - - -----,

•

LAZY KILOWATT
If ' om pag< 16)

•

D& DRADIO
160 D U AN E ST. D cpL CQ. NEW YORK U, N. Y.

COrtlan d t 7~"1t

faint blush after operating into a dummy load for
45 minutes. On c.w., during normal keying. no
color is visible.

Results
The transmitter was air tested under extremely

unfavorable ten-meter condit ions, but DX
worked, including LU7AZ, IlK lAB, G6Z0 j I.
etc., reported the signal comparing favorably
with anything on the air. An ordinary Windom
was used for a skywire, providing very slight
gain. A full kw can be run with ease... .t he pair of
tubes being rated for a good two kw.
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RADIONIC EQUIPMENT COMPANY

___ __ __ _ _ _ 1 __ - _

- ----
NEWl Waterman P OC KET SCOPE $53.90
A complete 2 " oscilloscope with sweep circuit,
hot. and ver. nmplifie ra, etc. 4" x 6" x 10".
Miniature tubes. A Knockout!Send for li terature.

All priCN FOB our warehouse, 25% depoait with order.
b.laDCf' COD. I nclud e lufficient for poetajl;p.
Wri te Dept C 01 foe complete }'RI':E CATALOG of part.
and eeeeeecrtee and let on oue mailine l..iet to receive
bulletins of new ilema as eeteeeed.

55

IN STOCK NOW!
NATIONAL RECEIVERS

955 and 958 . _ $ 1.15; 803 $ 15.50;
805 . _ 7.25; 814 .... .. .. 12.50; 51lP I
.. .. , 9.80; 3API and 906 5.50.
All in factory scaled cartons. Nationally ad.
vertised makes.

RADIONIC EQUIPMENT CO.
" CH AN CELLO R" PRODUCTS

170 NASSAU STREET, NEW YORK 7 . N . Y.

40 and 80 meter crystals mounted in phenolic
holders for octal 80CketB plus or minus 5 kcs. of
specified Ireq. or choice from our stock $2.50
Exact Ireq, (allow fi ve days) $3.50
All precision ground powerful oscillators by
NEBEL LABS. Fully guaranteed.

- --- - -- ---- ---

Vibrator Power Supply
Electroniclaboratories Inc.
"U":r 5":r 5~" S ibs. 2 0•.

$14.97
A new product that iii ideal
for that Summer or port-­
a ble rlg. Designed for deck
mount ing and handsomely
finish...'(I, t he output is

completely fil tered and hum-f ree . 6 V @ 8 A in­
put ; 300 V @ 100 rna. output.
- --- - --- - ---

Orders placed now for lIammariund and Card­
well Receivers will be filled in the order received.

o~
• NC•

240It ~ 6

• J; If • D

Cl nl nuo l/I CI l'fi1g $240
PLUS BANDSPR 01 complete

-- -- --- -- - - ---

NC 46 . .. $97.50 IIRO .. ... $274.35
Speaker 9.90 Pwr Supply 17.70

S peaker . . . 10.95
NATiONAL PARTS ~'D~'··•..:.<oe~D':':
po,urine in. Write WI for NATIONAL catalog with Iau.-t
pn~ehapv&

--- - -- -- - -- - ---

at the ext reme right is t he fi lament and master
relay. T his relay should also be double pole,
normally open with contacts ruted at 15 amperes.

The wiring of the complete panel is shown in
Fig. t. Term inals on the relays themselves arc
utilized to save space and the necessity or pur­
chasing a multiple terminal block. All wires, with
the exception of one lead so indicated on the
drawing, may be # 18. The power lead should be
at least # 14.

Operation
In operating the panel the filament HON"

button operates the line relay closing the f ila­
ment transformer primary and the bias rectifier
primary . At the same time, t he t ime delay relay
starts to funct ion .

The knoh or the overload relay is t urned in a
clockwise di rection to close the contacts. The
overload relay will, of course, not have to be reset
unless tripped by an overload. After a delay of
approximately 20 seconds, the plate lION"
button is operated. T his closes the primary of
the plate rectifier transformer and you are on the
air. It is not possible for the plate power relay

Ju ly, 1946

Other Stages
T he power supplies used for the Lazy Kilowat t

arc quite conventional. There is a variac in the
primary of the S07 plate supply for controlling
excitation. It was found thut by varying the
plate voltage of the 807, and keeping the screen
voltage (taken from the same su pply) between
450 ami GOO volts, satisfactory excitation control
was obtained.

The exciter is a commercial unit manufac­
tured by l\l illen. I t uses a GLGtritetdrivillg an
807. For tuning the final, n switch is provided to
cut a resistnuee in series with the primary of the
high voltuge plate transformer. .:\ 300 watt bulb
is used, although a 300 watt heater unit is smaller
and jU15t as satisfactory.

All primary circuits are relay controlled so it is
only necessary to run a light remote control line
to the operating position. The low voltage sup-­
ply is interlocked with the primary of the high
voltage supply so it cannot be turned on in­
dependently.

TRANSMITIER CONTROL PANEL
Ifrom page 51)

Under no conditions could any trace of para­
sitic oscillation or feedback be observed. ' Vit b
excitat ion removed the final is as clean as a
hounds tooth. Applying excitation, with plate
voltage removed and swinging the tank condenser
through a 360 degree arc, less than a one rna
flicker Wag observed in the grid meter.



Factory Service Divi.ion

Communication Measurements
laboratory

120 Greenwich Sl. New York 6

to operate until the time delay relay has com­
pleted its function.

T o open the plate power relay simply push the
plate "OFF" button. In the event of an over­
load , the contacts in series with t he stop button
open and the knob m OVC:i to the left . After the
cause is determined and rect ified, reset the over­
load relay and again push the plate " U:\"
button.

To shut down the station t he filament "O F F"
butt on is operated.

1£ remote push but t on controls a rt' dt'1'Ii red ,
the "ON" buttons are connected in se ries with
and t he "OFF" buttons in parallel with the
huttons on the panel.

This panel as described should handle a 1 kw
ri~ without t rouble.

Parts Lists
1 Standard Relay panel 3" II 19"
2 Double pole norm.lly open control relay 20 amp

contacts. Ward Leonard 105·6520 or equivalent
1 Overload relay 250 ma or 500 ma, as desired. Ward

Leonard 507·512A or 507·513A or equivalenl
1 Sin, le pole~norm.lly open thermal time delay rel.y

(20 second) Ward Leonard 507-501 or eq uivalenl
2 Push buttons-normally open. Utah 15-13 or equjva~

lent
2 Push buttons-norma ll y dosed. Utah 15-21 or

equivalent

Y OU R SERVICE
more and better DX

Factory alignment
and repair Cor Hallicrafters, National .
RMEand Howard.We checksensit ivit y,
• ignal-to-noise ratio, and se lectivity,
with laboratory s tandard lest equip­
ment. to insure maximum performance.
Prompt service on alignment a nd
repairs.

CMl SERVICE lABORAlOR'f
devOted to the

AlIGNMENl & REPAIR of
COMMUNICATIONS RECEIVERS

AT
For

1 MA METER
if"'''' page eSI

]~ (}T']'I '~n ' S

SPEC IA l .. JlAU G AI :,,\ S

CRYSTAL HOLDERS
From a contract termination we
bought several thousand, various
types and sizes. Complete with
electrodes.

10 R880rted, our choice, 'Ilk:
Pt.elajl;f' e J: trll , 2 pound• .

DYNAMIC MICROPHONE
High Impedance, good quality. 10 ft. Cable.

Gun Metal Fln l.h '7.45 , Chrome '7.95

MICROPHONE STAND
A beautiful streamlined banquet statui 9"
tall, Plast ic Base, weight 2 lbs.

Only,l .49
Poetege EJ:t ra. S bipping weigb t 3 It• .

SPIKE ANTENNAS
Government surplus-With insulating base.
Two will make a fine Di-Pole. 800 Mile an
hour wind test. .)4" long $1.95,72" long $2.45.

S bipped E XPrf88 Only .

EDISON THERMAL RELAYS
Placed in Primary of 866 Filament, turns un
plate supply after proper delay, $10.00 list.

Our SPECIAl. PrIce '1.79

While we have large quantit ies of above, all
are offered subject to prior sale. Prompt re-
fund if BOld o.,u:.:t:.. _

Send for our current Bargain List-It 's FREE

Potter Radio CO.
UU·." McGee St. Kansa_ C ity 6. ~Io.

than tbe 6O-cycle supply line. It should be re­
membered that if, for exam ple, 1000 cycles is used
the 6O-cycle calibrat ion "ill not apply. A sepa­
rate calibration must be made for this frequency.
This, too , may be added to the elide rule chart,
if desired, The resistor R t .. in series with the line
should be tapped off for full-scale deflection with
the select or switch in the Low Ohms position and
the Impedance Zero Adj ust potentiometer Rill

at mid-scale.
In the low ohms position zero impedance is

meter zero. DO NOT SHORT THE TEST
PRODS, but merely set the Impedance Zero
Adjust RlO for full-scale deflection. The voice
coil, transformer winding, et c., being measured
is connect ed to the test prods. This in effect
places a shunt across the meter, end eouse­
quently since another current. path is provided,
t he deflection will decrease. The amount of de-­
creased deflection is calib rated in t erms of
impedance.

The high Z position makes use of a series cir­
cuit. Before making a measurement, the test
prods should be shorted to check the zero adjust
for full-scale deflection. The insertion of the im­
pedance being measured in the test prod circuit
will cause a drop in t he meter reading. This drop
is calibrated in terms of impedance.
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FOR SUMMER RADIO

R- Rm x 1m
I - 1m

\Vhere R is the resistance of the shunt in ohms
Rm is the meter resistance in ohms
1m is the full scale current of the meter
I is the full scale current for the new
calibration.

A neat home-made shunt can be wound over
a high ohm carbon resistor, or in t he space be­
t ween. t he terminals of a lug type terminal st ri p.
Copper magnet wire #34 was used for our shunts,
although a st ud)' of t he wire tables and your
available supply may suggest another size. A

The impedance meter can be calibrated by
means of a non-inductive resistance decade box
or by use of carbon resistors of known value. Two
tables (Low Z and High Z) should be made up,
plotting impedance against one mil meter de­
flection. When the tables are completed, the
values can be transferred to the "slide rule"
chart.

Position 8 of the selector swit ch brings t he
meter terminals directly to the pair of terminals
at the right hand side of the panel. In this posi­
tion the one-mil meter is available for any pur­
pose. For example, a plug-in field st rength / Ire­
quency meter , or for any ot her type of measure­
ment requiring its usc, without permanently
tieing up the meter to the instrument.

Position 9 of the selector switch brings the rec­
tifier terminals directly to a pair of jacks at the
left-hand side of the panel, while the meter is COD­

nected directly to the d-e out put of the rectifier.
In this way, the meter and rectifier are readily
available for use as plug-in percentage modulation
indicator or other special a pplicat ions.

By merely flipping t he selector switch from
position 8 to 9 it is possible to change from field
strength / frequency measurements, to a per­
centage of modulation indicator-and in no ease
t ieing up a one mil meter for such measurements
as may be made at infrequent intervals.

Positions 10 and 11 of the selector switch : Ae
has been indicated ea rlier, our choice of multi­
pliers and shunts was governed by the available
meter scale. However, the discussion that follows
applies to shunts in general. Our reconuuende­
tion is that 100 rna and 10 rna be assigned to po­
sitions 10 and 11 of the selector switch.

To use the one mil meter 88 a higher scale
milliammeter, it is necessary to provide shunts,
as indicated in the main diagram.

The actual resistance value of the shunts will
depend upon the resistance of the meter in use.
H it is one having a 27 ohm movement the 10 rna
shunt will be 1/9th of the meter resistance, or
3 ohms. The 100 mil shunt will be 1/99th of the
meter resist ance or 0.2727 ohms.

The general formula for shunt calculat ion ia as
follows:

2
::\Ieters

8O-Q PARK PLACE. N . Y .7
P hone : wn 4-~>()&l

THE EASY S URE-FIRE WAY

H Y-Q 75 A~IATEUR
NET $9.95
Completely lUI8embled,
wired, and tested • . . $11 . 95

C arefully Engio",""ed-!\.Iicrometric T uoing-Quick
Band C banging--8ilver Plated T ank-Precision Ma­
chined Shortina: Bar-Low Loee IWlUlatore--8peeial
RF Chokes-Peak Performa nce of HY7&--N oo-In_
ductive Plate B10ckine Condeneer-c-Cora plete VHF
T rana:mit ter-Ad jUlltable An tenna Coupling Loop.
A METER THAT EVERY HAM CA N USE AND

rA FFOR D-DON ' T MIS S THIS BARGAINI
A pon-ble volt-ma-microammeter; j ust. tbe t.hing for
your ham shack. Followina: ranges are provided : SOV.
l OOV, 5OOV, 10Q0V DC; 10 rna, 500 rna. 100 micro­
amperes, 500 miceoempeeee. M eter eeDllitivit.y 10,000
ohms per volt , Eneaaed in I turdy wooden
ease wit.h leather carrying handle. Com- $11 95
plete with test. leade ..... . . . . ... ... . .. •

Workshop Associales ,rountl pla"e ant.nn.­
ComplEte with coni. I connector. Built for 1'4­
meter and 2 meter operation. Keep. Ih.t hI
sig"al down on the ,round where it belong.,
instcad of wasting it on Ihe Heaviside layer

HARVEY SPECIAL, $11.75

New Abbott TR-4A-144-148 Me $43.00
Kit of tubes for TR-4A 8.30

RADIO COMPANY, INC.
103 Whl 43,d St. New Yo,k 18, N. Y.

HARVEY

Electronic Model 619,combin.tion powe, .up·
ply - Input 115", AC 01 6v, DC, output
300v. lilt 100me., 6.3", at 4 emps. May be
uled in house Of car. Complete with rediAer
tubes and vibrator $24.00

Single butlon carbo. mile., Jule .fanel typc­
Pu,h·to·talk switch, 7 ft. eeble and PL 68
plug $4.95

1%
Meten

The Hvrron HY-Q 75 Kit
bu many featurt'8 :
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----------------.I IIn North~rn ( .liIorni" it 's
I SAN FRANCI SCO RADIO & SUPPLY CO. I
I Public Addrcn Equipment I
I Short~Wave Receivers & Transmitters I

I Headquarters For A;""teur Radio Supplies ,
: 20 Years Dependable Service. I

I 1280-1284 Markd St., San Francisco 2, Calif. I

~----------- I

PARTS FOR THE HAM end SERVICE MAN
BC 7J3-D IO-tube receiver , 108- 110 me, tuhes- $ lQ.9 5
2-tube W .E. ln te rphone amplifier BC-t<l5_\ VB_ $Q.Q5
R07- LSO. 9S5-1.05. VR I05j}0- 1.21.), oAC7- L1Q. 6Ht--59.
M agnetic Deflection Coils tor 5FP7-$(d"O per pro
Il--4O-SOm Xrals +5 % - $1.9 5, Wri te for Complet e list.

HOOK SALES CO .
476 E . Marker St., W a rren, O h io

•

little more than the required amount is wound
on the support) with one end permanently
soldered in place. The other end is clamped se­
curely with a clip. Using a hattery and a variable
resistance (see Fig. 5), the current flow is ed­
[usted for the desired reading on the standard.
\Vhile this is being done a heal'y short is placed
across the one mil meter. w hen the standard is
adj usted to the desired mil range, the shunt is
substituted for the "short," The shunt is then
carefully trimmed for equivalent full scale de­
flection so that the one mil meter and shunt ac­
curately match the standard. The wire is then
soldered and the clip removed . The fine ,·vire

AR·'AY PRODUCTS CO. 510

EXT RA S PECIAL H . V. X FO R ).lE It A )'f ERfRA N :
105-1 1{.V. 60 cyd e prima ry ; Secondary "(;39 95
fl lOOV.-Center T apped. i UO .Mils ~ ' .

••may be held securely in place by the application
of a little colorless nail polish.

Lw~
SHUNT

L..----..JM~,
,.

Slide Rule Chart
Fig. 6 shows a sample of the slide rule chart.

We believe that this type of chart is much easier
to read than the usual graph of measurement
versus mils.

A .piece of cross-section paper can be used to
accurately mark off the 50 spaces for the "straight
line" duplication of the standard one mil scale.
This scale is then used for one, ten and 100 rna. I t
can also be used for the 5 d-e voltage ranges.

All other calibrations are made on parallel
lines below the one mil scale. If each calibration
is made up in table form of measurement versus
one mil deflection, it is then a simple matter, by
use of a transparent st raight edge, to step ofT the
calibrations for each scale.

A flat piece of tin, slot ted was cut to fit snugly
on the inside cover of the carrying case. The
finished chart is cemented on a " H" shaped
piece, the legs of the II being one inch tabs.
A piece of celluloid or thin pliofilm is then placed

Fig. 5 . Constructing 1 mil meter shunt. M1 is 100
mil meter, M lind 1 mil meter. With switch closed,
adjust pot for full seale deflection. Trim shunt for
full scale deflection on M with switch open. For

. the 10 ma shunt dose switch, adjust M1 to read 10
rna and trim 10 ma shunt for full scale deflection on M

2. 10

•

$1.39
1.49

.99
1.69
1.29

1 KV. Ba n d Switch

4 D eck 99
• Po• . $ . 5

BROOKLYN, N. Y. F.O.B .

DUTY RESISTORS
$ .89 3OQ(M) ohms 115 W
1.09 30000 .. 120 W
1.29 7000 " 160 W
1.29 35000 .. 160 W
1.29 7500 " 200 W

Ne t toner Url ve P w- O-

~;:; $2.25

44 COURT STREET

HEAVY
30000 ohms 75 W

6300 .. IISW
10000 " 115 W
15000 .. 115 W
20000 .. 115 W

20 % Depo.it with All Orde n

RADIO HAM SHA CK, INC.
63 DEY ST. NEW YORK 7, N. Y. 80 9-6875

RHS SPECIA LSI
SCOPE KIT

5 C P I-C. R. T ube $6.95 2X 2 H .V. Tube 1 1.25
Socket for 5 C P l 1.98 Ceramic Socket for 2X2 .20
Anode button for 5 C P l .35 Pore plate ca p .20
Cathode Ray Tube 0:1 Condenser .5

S hield - - 1.1:18 - :''UOO\' - -
II. \'. X tormer l iIXI\' . 2.;.V. 6 .3 \ - 16.50

O rder 8epara tely or CAlm p lete Kit-Special $16.95
MODULATION STAGE KIT

DlUVEH XFOIt),lER ~IOD. XFOR:\I E R
Pri. Z-6OO ohllUl I'd . z..15000 ohms
Sec. Z-IOO,OOO ohms See. 7.-1250 ohms
Ratio 1:13 1 KV teet a t Test 5 K\' : will d rive pair

235 rna . of 813'8.
S PECIAL FO R PAIR $6.95

A " must" for 10 Clnd 20·meter end VHF Hom­
bonds, FM and Television Antennos. Orig in­
ally mode fo r Army Air forees. Sturdy one­
piece V.." thick alum inum housing; 7" flang e
d iom ., 8" high , b lock wrink le fini sh . Roto t ing
olumi num most tube , 2'/2" 0 .0., 13" long ;
mounted o n ve rticcd thrust boll beoring s; 2
bronze sleeve bear ings. Clc se -teleec nee wor m
g ear d rive: 2 ° antenna rotation ~r drive
sha ft revol ut ion. Etched 360 ° dial plate . Eo, ­
ily odopted for re venible moto r or he nd­
operated pulley drive . Full mounting instruc·
t ion sheet . limited Supply.

ROTABLE BEAM
ANTENNA BASE
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Army S u rp lu s

BC224 RECEIVER•

s
•

SYl\:O:,\: Y1\ IOUS "li th

NAlIROW FM BAND
SH Yovr l.«<Jl D-lw. or WriU Ud

S ON A R R A DI O CO ~I P AN Y
P. 0 .81;1][ ·U S Brooklyo I, New Yewk

SEND FOR FREE FLYER

Wil li tub e » tlntl cn xe $59 95
Range 200 to 500 kc, •
1500 to 18,000 kc, in G bands; 8 tubes,
2 R.F. stages, crystal fil ter with dyna­
motor (or 12 v D.C. operation. Can be
converted easily (or 110 v A.C. operation.

• 829B TUBE $4.95

READY FOR YO U!

Other nationally known receivers and sup­
J?lies. Standard size chassis in stock.
"PECIAL SIZES made to order in 48
hours.

.1Ia il O rders S lii/' / u '(l ill 2-1 /lou rs

EXCITERS e- TRANSMITTERS

RADIO ELECTRIC
SERVICE CO. of PENNA., INC.

N. W. Cor. 7th & A rch Sts, Phile. 6, Pe.
S tor•• A I. o In :

CamdeQ. N. J ., AUe Qlowo, Pa ., Wilmi0ltoo , D el.
F..t loo, Pa.

I
2~ \f01.TS AC

I
10- 1000 \lOL lS AC

I
O"'MS

I
LOw l

I
HIGH Z

I

Fig. 6 . Slide rule chart graph to interpret 1 ma meter
readings into volt.lgc, resistance, and lmpedenee

over the chart, with t he top and bottom folded
over tightly and fastened with scotch tape on the
back. The pliofilm can be creased if the fold is
pressed gently between the fingers-in hot water.
The "courser" or st raight edge is made of a piece
of pliofilm about ~ inch wide, folded over, its
ends fastened together with scotch tape behind
the chart. A line scratched in the courser with a
scriber can be lightly filled in with india ink. The
courser should be tight enough to lie flat across
the chart and st ill loose enough to slide across
the chart. .

The one-inch tabs on the separate piece of tin
holding the chart arc bent at right angles, insert­
ed in the slots until the chart is about 34 inch
from the bottom plate. The tabs are then bent
Bat and the finished unit is ready for the carrying
case cover .

A small bottle of model airplane " paint "
(quick drying and smooth) can be used to paint
the tin.

Engraving the Panel
To add the commercial touch to our instrument

panel, and save the expense of an engraving job,
we resorted to simple photography. With this
useful, inexpensive process, plus a little imegina­
tion and effort, you can make your own home­
made receiver panels, precision dials, meter
scales, name plates-and even design and print
your own QSL cards.

Tracing paper is cut to the panel size and holes
are cut in the paper to fit the panel over the
potentiometer and selector switch shafts. Remove
the knobs and bushing nuts and fit the panel in
place. Replace the nuts and cont rol knobs.
Switches should be rotated and points marked
for each position. The t racing paper is then re­
moved and the panel layout lines are drawn in
with precision. It is best to use india ink for this,
but a fine pointed soft lead pencil ,,;11 do. The
important thing is to make the lines and letters
clearly defined, sharp and opaque.

The let tering and numbers can be done free
hand if desired, but we used a typewriter to in­
sure unifonnity . The more affluent might use

JuIV,1 946 59



WIFE'S EYE VI EW
Ifmm page 18)

Remarks drift through the room, fI"~hy, how
I Nt'rcst ing." I t remains interesting for all of
five minutes. From this the only deliverance is a
poker game. , r e have degenerated from a happy
group of gossip-mongers to' cent - point card
sharks. This always costs the 9IYK's a bit of
their herd-earned. ] am an inveterate loser, how­
ever my losses are but a trifle compared to those
807's or whathaveya 's to the final upstairs.

I have discovered another peculiarity in my
Particular party: he has developed an odd fond­
ness for eating hot lunches and dinners after
they are cold. And he almost always requires a
pot of coffee at 2 a.m.

My new hat is a square-ish black thing with
wires sticking out. It is a transformer. My so­
journ into Cafe Society is two glasses of amber
liquid consumed at the corner joint, because it
seems the rig needs a new bottle .

My ham is not exactly anti-social, but prefers
to st ick with those of his own kind. His hobby
is his obsession. His idea of a bang-up time is
spending an evening swapping rig-dope with
unfortunates who have become infected with the
deadly virus-amatueris. The little woman is "in
the background," and from time to time may be
included in the conversation with an:

III know how you must be enjoying all this
. . . .. . " The standard reply is an intelligent,
" Uh huh," or in a particularly expansive mood:

HOh, you just go right ahead-I don't mind a
bit." The latter remark immediately stamps you
as a good kid. Someone may even sayJ

"Now there is a good kid 80 under-
standing." Greater love hath no woman.

T here are hardened veterans to the cause,
there are those who have served twenty-odd
years, the martyrs, the good kids. From them we

their Le Roy lettering sets. If a typewriter is
used, be sure to have a fresh, well inked ribbon
in order to prevent light from passing through
the typed letters. An added precaution would be
to insert a sheet of good carbon paper (carbon
side to back of tracing paper panel) so that the
paper is inked on both sides, on the front from
the ribbon and on the back from the carbon
paper. This insures clean white lettering.

Remember that the neatness of the finished
panel will depend in a large measure onthe effort
spent in preparing the tracing paper panel.
When completed, it may be used as a negative
which can be printed by any photo fun ster or
amateur photographer.

To protect the panel and add greatly to it.
wearing quality, cover with clear lacquer, or a
piece of pliofilm.

$5.45
$3.75

INC. Oepl. C.
NEWARK"., N. J .

•

e Bargainl in war I lI rplul
luppli u

e Ga dg" " for eJlp-ri.
menten

• EleClronic ports and
devi"es

e Newell " Ha m" gear

e Lalelt developmenll in
ra dio

Mail Coupon Today

STAT[ CO .... ECT ION IN 'N OUSTRY

IAML- _

NAMt.. _

--

G., Ihis n.w calalog by th is old f irm
s•• the ma ll inl.resting radio a nd

el.ct ronic calalags .ver pu blilhed. Full
o f inleresting idea l . pock.d wi th Ihingl you've
be. n wa il ing for.

PRECISION ANTENNA
FM • TELEVISION • AMATEUR

Made of hlgh . s t g ro de aluminum

;6S::.r?.,0/~m<;t~·::..~~. $8.95
i~re"'n~~~B ~·~:~erM.~.I.,Uf ~ $7.95
tu- iO~~,,~8:~:~,,::_ ~~ _ . . . . . . .. . . . . . . . $7.45

IN STOCK ANTENNA ELEM ENTS
L"t U. k DOW Y0l/.f uqui r"m ,mh.

100 Ft. roll of KG 58 V,
Tr.D.miuioD IiDe .
100 Ft. roll of par.II,,1 TUD.miNioD
lioe, 300 obm Of 1.50 obm~ ~ .

Im media te ShIpment
send III" prices and Inlll"matlDn .n: •• MW; 1D lII,lt' 3

~=,'.m,nt Ilunl antlDna and 2 111,1., I l1em.nt btalll anten il.

It i, ellY and ple aeant to lee rn or incrust
speed t he modern way-with an Ineeruceo ­
.u'aph Code T eacher. Excellent for the
beginner or advanced st uden t . A quick.
practical and dependable met hod. Available
t apel from begmner', alphabet to typica l
meu' li:U on all.ubjKu. Speed ra nge 5 to oW
WPM. A1w:r' rudy, no QRM, beau having
omeone ten to you

ENDORSED BY THOUSA NDSI
The Ineuucto ltf'Bph Code Teacher lit­
er .nyu Itci the place ofanopera tor-inet ruc tor
a nd enables a nyone to lea rn and ma iler code
without furthe r ....i.tan'e. Thcueands of f UCA

ceuful opera ton ha vc"acj uired thecodc" with the In8tructo~ph
System . Write t oo. y for ull particulan and convenie nt ren talplane,

EASY TO LEARN CODE

_.
Dt."p t . C. 470 1 SHER IDAN ROAn . C HIC AGO 40, ILL.

•

•

•
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ORDEIl TOU"
COMMUNICATIONS EQUIPMENT

From ALLIED Now For Earliest Delivery
Au llallll • n.. . "...b • TraM.... AcctJtM

HIlllcrJllln S.JI ••• ••••• UIJI H_ .-t_ HQ·1251 • • • . 512' "
HJiIcnIWI S-411 .. • • • • • . lUI IM[45 ••.....•.... • .11U1
SM" lIL · S" M'• • • • • •1U1 "" Nd lUl HIO·51-AI • •DUS
IME-I4 . ••• •• • • • • ••• • •11.71 NalI lUl NC·2-4OC . •. •••• 225M
IME YKI·I52 c..... ... HI. "'" SI·2U • •• •••2ZJ.fI
. auu,tlr 11.1' HalllcnI'lIf1 S·3U . •• • • • .3G1J1
NalI lUl NC..tI . . . • . • • • • .11.51 H........ 4Oll1 •••. •••142M
S.... ,. NC"" • •... . • • I" HT.I Tr.-tIII .•• • • ••25lLII
HIlkrJltln SI·25 ••• ••. . .MJI IC-IIG(HT..t) •• •• •••• .S35.DI

HI' I'.O.B. C1IU~.. PrUll ,.jj ld ,. ,.uilU t.v.vl.

ALLIED RADIO CORP.
833W. J.ckson Blyd .. DepL 56-G-6. ChicaEo 7

Everything in R.dio and Electronics

the youthful, the uninitiated, must learn. It is
said that as the years roll by one develops an im­
munity to it all. A counter-offensive is begun, a
tight little circle of wives who bleed as one, a
crying-club, a world of our own. T he \VLo;;e Ones
say that, soon or late, one always finds she is
fighting something bigger than she.

Just for a moment, let me weaken and be­
moan a lost cause-my hat, my hat. Ah , that
lovely , tricky 25.95 job in the window down­
town-that sweet thing, (a girl is entitled to an
ext ravagance once in a while, isn't she?) alas, it
is gone from me forever in a cloud of copper
tubing.

Prospect ive wives, does your young man have
those ominous call letters plastered on the back
window of his lit tle lizzie? I ask you to stop,
look, and think-s-oh, take a GOOD look. Thai
boy is I4king time Old from ham radio 10 do hi,
courtin'! And the day he tells you he guesses
he'll t ake a look across the band to see how the
boys are doing, t he honeymoon is over and he is
back to nonnal.

The evidence is in, and now I ask you : Is this
a hobby, or is it rather, an obsession? T he case
rests,

KLYSTRONS
IJrom page 17J

EVERYTHING I N

RADIO
FOR THE

HAM
From IUI_ alld mwt com­
plet. .tod. or IUrioaall,.
I.IIOWII quality produeu, w.
Q a , uppl,. l b . be l ililier .. well .. rb.
....1....11 amal.u r wi t b . ... . rytbiaC' b.
a eed.. Complet. Pa rte Lill §.emu ror
aa,. kit i ll lb. ARRL Halld book. Our
...puiellc. d aurr of l iulIM'd radio
amat.an u alwa,. read,. to ..... you
ill .....r,. wa,..

FREE !
Send ForNe.

CATALOG
NOWI

,

within the tuhe and tuned by flexing the tube
envelope which varies the grid spacing ; and t he
klystron 417, a large tube with built-on cavity
t uned by flexing the cavit y sides. These reflex
klystrons are mostly used as local oscillators in
u-h-f receivers .

T he entire field of velocity modulation is so
new that new and different t ubes using these
principles may be expected.

M inimum Req uire ments
The minimum necessary requirements of setrs­

factory operation should be an important con­
sideration to the amateur. Among the first
things, if not t he very first, it will be found that
the reflex klystron, in the light of low frequency
experience has many seemingly peculiar charac­
tcristics. The beam power input wattages may
vary from 10 to 75 watts for 2.5 to 950 milliwatts
output-if correctly terminated. Operational
stability depends upon the resonant frequency
or the klyst ron (i.e., physical separat ion between
grids), the acceleration voltage and the reflector
voltage. Because these are inter-related, the
klystron may be driven into or out of oscillat ion
by some purely unintent ional adjustment. Fre­
quency stability is difficult to obtain and mini­
mum warmup time is about 9 minutes, dur ing
which the drift is between 1.5 and 2.5 megacycles.

For bea m-power inputs over 10 wat ts, forced
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Don't T. ke A Ch.ncel
Ayold Failure on FCC Commer·
clal Radio Operator Ltcense

Examinations!
USE NILSON'S COMPLETE .RE·DAN·

INAlION TESTS AND COACHING
SERYICE

EUlIts YM T'
R ehellne the FCC license es ­
aminaliona
Pn.ctlce tbe procedure

Practice the multipl~boi<le .:um.ination methods used
by FCC

C heck your kno.l~
Loc:::- Ie your _It poIDt.8
Correct your weak poio.. before takinll: the aetuM

eumiution
""..... .,. AttW I . Nit... r._C' -JuDI. If NIlUI .. H'''I1.·1

IIDIO QUES TIONS AND ANSW[RS.
II. C... . wrfIIl. Dncr1IID.. r.... NI Itlllpa__ Pel..'

CLEVELAND INSTITUTE of RADIO ELECTRONICS
S~t,,_, eo N il_ Radi4 &.....,. /"..M«l 19~9
S",itl PradUJol Rad", l JUtihlU. !<tvJUl«J 19'4.

C Q-1 Terminal TOWK CI....e lan d U. O b lo
~IAIL T illS COUPOS------ - - - --- --- ---Cle't'elaml Inalhule o f Radio Electron ic.

CQ.-7 TenniPal T ower. Cleveland 13, Ohio
Gentlemen : P1_ eead iolormation about Pre-Eum Teet.8
N ame _ _ __ . _ _.._ ~._ _
Add..- .." __.._._ " _
Cily , ,. , ,.Zone ,._ State .
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-=-..ELECfRONIC SPECIALISTS-=-

FORT ORANGE RADIO OISTRIBUTING COMPANY
UNCLE DAVE'S RADIO SHACK

356 Broadway
Albany 7, New York

Phones 3-21 09, 3-21 00

In t h e Rocky l\t u un tuin Region it's

Radio &Television Supply Co.
[53 HOBSON AVEN UE. P UEBLO, COLO.

P. O. BOI 1892
" / f Wi! Jon', have II, we'lI ,elll­

or it (a"'t be hod. Phone 5719"

HAMS CHOOSE TERMINAL
N_ 11~ .P*i,J,''''Jj F'l",ah", .II~
OISUti UTORS O f ALL WElL.ICN Ow~

L INES Of AIo4AnUR RADI O EOUIPIo4ENT

1'ERMINJU.IllmIO CORP.
85 CORTLANDT ST.. NEW YOU 1. N. Y.

[N WESTCHESTER COUNT Y - It'.

WESTCHESTER ELECTRONIC
SUPPLY CO.

333 Mamaroneck Ave., White Plains. N. Y.
For Hom Port. 6- P·A E qutp m fln l

Phone White Plains 2030

C53H WaDdY G8092
Parts for the Hum ..~ Electronic En gineer

"Nu f Sed"
Open S u n d uys alld Nif{h ts

Cfl ll. Jl"r ile or Wire
746 E. M yrtle Sun Antonio 2, Texas

,--- ATTENTION HAMS! - - ---,
[N STOCK • HYTRON HY-0-75 K[TS I I I

RME-84 .- HAMMARLUND HO-12 9
10 H . 2 5 0 ma. Shield e d c hokes $ 2.95 ea.
C omp le te Stock Powe r Tub es - RCA. HYTRON

Get Our Latest " H A M BULLETIN"
CHI E F E LECTRONICS

104 Main St. W2APJ Poughke e psie , N. Y.

QSL CARDS, in colors . Samples free Glenn Prim ,
(W3FSW) . 1042 Pine Hei,lithts Ave., Baltimore. 29. Md .

RECEIVERS: New RME-45. NC-2-40D. HRO. HQ­
129X. Super-pro. Rotc-beams. Conklin Radio, Bethesda ,
Maryland .

Radio Tubes , Parts, Condensers. f ree bargain lists.
Potter, 1314 McGee. Kansas City 6. Mo.

5G SELSYN GENERATORS: 110 AC 60 Cycles.
Perfect antenna or wind direction indicator. See article
May CQ • • • • $12 per pair.

BC 406 RECEIVERS: 110 Ae 60 cycles, 15 tube (six
954 acorns) 205 Me superheterodyne . Easily converted
2-10 meters. Amateur ( Insrruceicns furnished) FM or
Television operation. Parts worth much more. Complete
with tubes pl lll fw# spare 954 acorns . . . sso,

COAXIAL CABLE polyethylene insulation, weather­
proofed. RG-59/U 72 ohm X U-Be/ ft. RG-B/U 50 ohm
r&"-9c ft . Minimum order 75'.

METERS, new original boxes, priced for clearance.
Write [or lise. Example: FrequencT- meters 48-62 cycles
for 110 volts. Flush 3" matches Weston 301 .. . $2.95.
Westchester Electronic Produces, 29 Millburn Street,
P.O. Box Ul , Bronxville, New York.

ALL ELECfRIC reversible 10 meter beam mount, finger
tip coorrol , selsyn indicated, weigh t 11 pounds rota tes
300 pounds, surplus, immediate delivery. Write to
W90JU/0, 2768 South I j th, Omaha 9, Nebraska.

N AVY RADAR OSCILLOSCOPES-ASB models, Com­
plete with 58 Pl and 4 6AC7 t ubes, high gain amplifiers,
bighest quality components. Tested before shipment .
Special $25. Send for list of bargains in Navy radar
equ ipment. Seaboard Surplus, PO Box 719. j acksonville
4, Florida.

Advertl. 1nc in th l' sec tion m u at pertain to a mateur
o r • • perlm.ntation rad io act l" ltl.. . R. t_20c. pe:­
wo rd per i n . ert lon. RelTlittan ca In rull mUl t ac­
company coPy . N o Illene )' o r t erm o r ca.h d b c ounta
,lIowed . No dllplaJ. 0(" aped,1 t ypocu p h lca l a d
••tupa a llo wed . "CfJ" d o•• not I'u l l ant e e an,. prod·
u e t o r ....vice . d"er tlaed in t he C la..ified Sectio n.

CRYSTALS: Precision low drift units, Type 100A in
BO, 40 and 20 meter bands. Two units plug to one Octal
socket, One dollar each . Rex Bassett , Incorporated
Fort Lauderdale, Florida. '

QSLs . .. Samples. Carter .•. W8]OT, 747 S. Plymouth ,
Rochester 8, N.Y.

GE Pyranol condenser 2 mfd, 4(XX) VOC, ea. $5,50.
Roller Smith or Weston meters 0-1 mil basic movement­
3" 0-4CXX) VOC scale and external series multi plier com­
plete $5.75.

' Kenyon power transformer 115V·60Cyc. Primary, 32ooV
Secondary Use rair for full wave, at 300 mils. 2 for $12.00

General RadIO Variac No. 2<XX:U, 5 amps. Removed
from Radar Equipment , electronically perfec t ; . .$10.00.

Cadmium plated steel chassis- l7" x 1)" x 2" punched
-c-suieable for power supply, transmitter sect ion, etc. 75c.

A kilowatt bottle assembly, Includes 304TL, filament
transformer, tube socket , plate cap, fil ament bypass con.
densers, wired-ready to use-Perfect $15.00. Green wich
Sales ce., 59 Cortlandt St ., New York 7. N.Y., WHite·
hall 3-3052.

•
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a ir cooling must be used between the flanges. The
417A, for example, will average about 0.3 me
per volt drift for the reflector voltage and 0.1 mc
per volt drift for the acceleration or beam
voltage, although the total elect rical tuning
range is about 3.0 me when the klystron is
oscillating. Power supply modulation must be
kept to a very low order and is accomplished by
regulation within 0.2 volt and a residual peak-to­
peak ripple of less than 0.2 volt at maximum
ratings.

Tuning
Electrical tuning over a range of more than

0.5 me is not employed, since this would mean a
comparatively large scale power output varia­
tion. Of the six klystrons seen on the market
today, all mayor may not corne with the micro­
meter tuner, known as Sperry Model 12. Pri­
marily these reflex klystrons are coarse-tuned by
the spring-loaded screwdriver adjustments be­
tween the flanges. The screws rest upon tempera­
ture compensating st ruts , which offset some of
the frequency drift. One of the st ruts in turn
rests upon a lever which is pressed backward in
the plane of the axis of the klystron and serves
as a fine tuning adjustment.

T he klystron is not as difficult to handle as one
might first believe. w ar-st imulated development
has drastically reduced the number of "bugs"
and has certainly brought the price down. Though
scarcely the instrument to experiment with if
living 100 miles from the nearest ham (who prob­
ably is a die-hard 8O-meter man, anyway),
fellows in and around densely ham-populated big
cities might easily find someone inclined to take
A. crack at the centimeter wavelengths.

PHASE INVERTER
[Jram page £81

The output stage is not degenerative to an ap­
preciable extent , since both grids are driven
equally and oppositely.

In the absence of the compensating signal, a
voltage will be seen at X on the scope screen; this
is the grid-cathode voltage of the second section
of the pnraphase amplifier. T o balance up the in­
verter, the compensating voltage is now increased
until no voltage can be detected at X. The ad­
justment should be checked for a low, mid-range,
and a high frequency. Otherwise, a square wave
generator may be used for balancing adjustment.

Note that if the plate load resistance of the
paraphase stage are selected for the purpose, that
no compensating signal is required and the in­
verter is automatically balanced. However,
when changing tubes, unbalance can easily arise,
and t he compensating signal adjustment will be
needed.
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liTABII Th..•• A Buy

Combination TAD S pecia l
Rnytheon 866A filament transformer 115V6OC pri,
2.5\ ' IIA. eee, end Two new RCA 866 tubes I 5.00
Itevt heon transformer only I 3.25
W.E. Silver mica condensers .02461~.01644,
.0400 200 V wkg-SO x 65C three for $ 1.00

That' ll A Buy
New W.E.Beachmll.\lter Amplifier N avy Parts
New W.E. Dynamic microphone D-173.140A Com-

r.1ete with 50' cable, d~k s tand or chest pla te a nd
eedback reduction attachment. Ireq. range 50 to

0000 cyc les "TAB" Special 1 11.95
With W.E. input mike trans. KS-94SO 113.95
Dynami c mike car t ridge only DI73127 I 4Jl .')
All 3 uni te Mikfl, TraMf, rep. CartridKe 11~.OO
W.E. pp. in pt. tnsf. 100- 10000 cy- KS-9HS $ 2.50
W.E. pp. in put driver 6Vf\'11 t o pp. 805 lUida
Ireq. 100-10000 cy tIlllf KS-9449 $ 4.50
Both uni te KR-9t48 a nd KS-9449 , e.so
W.E. Vacuum Time delay til Relay 11 5V~AC 1 1,40;)
W .E. Oil ('ond 4mfd 400V Wkll: D162003 Two for I 1,00
~rague Oil Condo 4mfd l WOV wkg Two for 1 4.50
CD TJH Oil Condo 6mfd l SOOV wkg Two lor S S.U5
Solar 25mmf. Cond. 5000V wka HF ins . Three for S 1.00
Switch 10 pee. Ceramic Xmitting HV&C UR ' .97
872A new <.i .E. Gov't iaep gtd I 4.50
VTI27A·lOOW at 150mc'e new E imao 1 4.95
3A4 new Tungsol G ·in.~pt Jttd ' Two for 1 1.10
6H tube RCA n~w O 'ill;llpt (!-P.18.35) 1 2.49
807 t ulle. new O 'lnspt With millen cap I 1.95
8ti6A tube RCA new O'inspt @ l lAO-T wo 1 2.70
Cnthode Ray tube new O 'iIlllpt 5API-BP I-B Pi 1 9.95
CondGE oil 3mfd-330VAC~lOOOVDC@ .95 T,,0 ' 1.75
Cond GE P)·ranol 2mrd·2000V-wkg Two for 1 4.25
Cond ~l?ra_l!:lIe oil 4mfdi SOOVwkg Two for I 4.50
Cond Oil CD.TJH 6mfd. ISOOVwkg Two for 15.95
Ccnd GE Pyranol 4mrd600Vwkg Two for S 1.90
Crystal diode I N 21 &: H older Two pair lor S 1.25
CrYlltal diode I N 21 navy inap. gtd. three lor I 1.00
Key click filter chokee & Condsrs S .25
Oee. C~ysta!s gtd a ny l req Z.9mll's 1 1.49
GE-DC-DNI One mil. G'iIlllp 1)i" B '0 @ 13.00
Two for 1 5.50
Choke cased IOHy 250"la 1.'iOohms G'iIlllp I 1.89
Choke cased 4!1y H,Amp 300hms 1 2.95
Devan 13circui t 25Amp switch Two for 1 .98
Fed.Tel. H F Xmitting IOpos switch Hvi'duty 1 ,98
Forced Air blower with motor S 9 ,95
R otary beam UHF Radar Coupler I 3.95
OHmite 25W Rhe08tats 250 or 3500bm S 1.49
Parlfl for Conversion B0412 O.icillOllcope 115.75
WE TraM l1SV6OCyPri. SV26A Hv Jrlll. 1 4.50

Limited Qty. " T AO" Special '
Navy TBY portable ultra IIi-Freq 28toBOmc'!l
reenscelver Voice&CW Spot calib ra ted. iMluding
Ct¥.lItal calibra tor, all tubes, adj . ant; phones,
mike. carrying ease 149.50
additional spare parte, Vibrator supply, Trunk,
Antenna, manual and other speree 125.00
\\' , s tingho us ll BA33 AC :Met ers l SOV 2 H,·B'C I lo98
GR 200 C US Variac o-I35V60CSOOW O 'in LN 1 18.00
1l.(10 Min. orders FOB. N.Y.C. Include 25% on COD
orders. plus postage. Send for catalogue No. 300. Don't
wait, rush orders M quantit il'lll are limited.

"TAU" Dept. Q7
Six Church Stree r . New York 6. New York

FREEl SYMBOLS CH A RT No.7

~tUn".BADJO::
& Et~"lDnlu~to!,I. '-:--- " . .. .

unu uum ST.. •rw YOU 1. • . Y.. UIC'.' J.1IU

T HE it e m FOR T HE price!
Round oil filled conde nser with mounting

~~:c~~lY8...~.~~..~ ..~~~. s1.27
FOUDIIA:\I UADIO S UI' I' LY co.

W '2GRB
2269 Jerome Ave. New York 53, ~. Y.
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304 TN TRANSMITTING TUBES

Here ;, a I)·,icnl moner- rNjio;;w;-;;be~in:£:7S0:-;'d';':a:"I"
saving olIer trom n.w.r, $50.00 elseWhere '
A veesattle medium-mu tri- " .
ode now twinl sold at u Your cost "'995timf'fl; U.W.T.'tlCOtlt to rou at R.W.T.
_IIll'lht"d lothe 1<t'1I88 tion- ..._..;;.:.:.:....!:.._J
nil)' low price of 9.9.")!
Auother R .W.T. uchlevement I Use it 8& a
modulator - an oscitletor - an amplifie r I F'ila­
urent : 5.0 or 10 volts. DC P late Yoltage r
auuo volts (max.). DC Pla te Cur rent : DOO mn,
(1I1l'X.). P la t e Dissipation: 300 watts. Li mited
(IURntit,., only!

Xo matter what you need in radio parts or
equipment-eorder from R.W.T.We have a corn­
ple te assortment of over 10,000 top-quality
pnrta at Ioweat prices, W rite u, IIQU f 'lcedIJ
"li d ,catch 0 141' , uper.peed eervice t

1

r-----------------a.w.I. D.pt. CG-6
100 Ave nue of the Amerlco., New York 13

Ge"II."'.1I1 ("I., "''1 0'_ for 0 ....IU. r 'lIbehl.
o Check ."doted 0 M.O. 0 s.nd C.O.D.o Serwf III. flEE copy . f Y.llr 10••11 LUGAIH
GUI DE 07 orwl ploc• • y M .... 011 1111 for 'fM'
NEW SU'U CATALOG.
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Ir ht' l1 T. Leiper raiecd th, rue­
brou:« 01 J'h iladt'lphians Il'ith hu
cart-on-wneet« • • • Ill' in trodllud
our fi rs! mode rn netu-ort: 01 ra il.
roods.

PANORAMIC RfCfPnON
7PI f1kes "blind" operur ic n for O.t'
Tull i o II/fUll. u r 11 11 out-dated a s
8taY f' COfu ll and tnlgO" k"a in .

all that Panoramic Reception offers ...
SEE a hand up tu 200 k c wid.· a s ~'Ull tune ... S E E all acfivity

within that hand .. . l)huIl(", c.w., Lm., at a ~Ian {'e ..• SEE weak

!'ign al s, sh u r t ca lls, tlx S E E tilt· (·harm·lt·ri !'Ot i l" s o f ~'o ll r own

signal a s well as o t her-s SEE phcuw moduhuion ur kt"~' dirks

. .. S EE ull t he-se a nd much murt· with Ihe PAI\"ADAPTOH.

AS K THE LUCKY MAN WHO OWNS ONE!

N ew Pu nora m ic H u m / hook co n ta i ne complete
operat inst, maintena nce, i" stallat ion a mi appli­
catiot datil . .4 w w 'l'r'<; all questions abou t the
PA .YAJ)APTO/~ . SOc at yo u r jobber or by mail.

f a nGdGpior. f.oturlng Po norGrnic b caption. II the • • d " si.... and original design ot Pa noramic l odl o Corp.



Canod"n Di stributors :
MEASUREM ENT ENGINEERING

61 Dulle St, ••t
Toronto 1, Canada

ht
UL/, XTAL

4;~~k. UCTs COMPANY
.C·,MO.

Type 275-M
Actual Size

Specially Designed for
Amateur Use

A NEW MULTIPLE
CRYSTAL UNIT

PRODUCTS COMPANY

T ype 275-M- P rices will depend on
your specifi cations as to frequencies
and tolerance. Contact us or your
distributor at once for full informa­

tion. Please list frequencies.

l\Iultixtal is a wonderful performer,
with positive eoutaets, low capacity,
excellen t for switch ing to four
differcnt frequencies instantly and
accurately. Opera tes in any position
and requires vc ry small space. Will
improve the appearance of any trans­
mitter, either in front or behind
panel mounting. Frequency range
3000 KC to 9000 KC supplied in
any combination. Frequency marked
name plate. Fits octal socket.

MAIN O f f iC E 15 19 McGEE STRUT
Phone: Vic t o r 1616

KANSAS C IT Y 8 , MI S S OU R I

Multixtal

•
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