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RME 45

Bri lli a n t receiver perfo rma nce O il len nu-t ers is tlu­
goa l l' vl'ryo ne is st·c k ing lx-cnusc pea k performance o n
t Ill' h ighs usually means pen k pe-rfo rma nce o n :I II fre­
quencies. H ere 's why t ilt' IWW HME .J5,,,,d Vl·S yo u
exccpt ionnl perfo rma nce u n thesc Frequencies:

SENSITIVITY- l\l os 1 n x-ei vcrs a re seusi t ive on low Ire ­
que ncies hu t. on ly a n cxcept io nu lly we ll designed re­
cc iver ha s t he sa ru« d egree o f sens it iv it y o n t he hig hs .
H M E ' s pea k perfo rmance o n the hi g hs is m a d e )lOS ­

»ible hy t he use o f loct u l tubes , s hort er 1(,..d s . red uced
dis t ri bu u-d cn pachy , except io nall y we ll d es igned in ­
d uct u m-es . a nd a score o f a d d it io na l rcfinemcms -c­
r-ach making it s indi v id ua l corn r thu tio n to increased

) e ffic iency.

STABllITY- Receiver drift is a n uisa nce ma king W'l'('H­
su ry repen ted and con ti n uo us rct .uni na -c-especiully
wlu-n work ing C Wo \Vit h the I ~ !\.I E <t5, Sl·t the dial o n
t he s ta t io n and it s tays t u ned, than ks to accu rate tem­
peratu re co mpensa t ing pndders w h ic h are l>u ilt ri g ht
int o the recei ver. T he n ' a re no dial s to preset , no pre ­
udjus t ing of pndd ers , no recheck poin ts to o bserve.
After a s t a t ion is o nce logged , it remains logged unti l
you w ish to t une in a no t her .

Ignition ORM-Ig n it io n QH t\.f o n ten m et e rs ha s lo ng
bl'en 11 s t u m bling b lock to WOo/., QSO's on h ig h Ire­
q uencies . N ot so w it h a n HME 45 . This modern re ­
ce iver incorpo ra tes 11 high ly e ffic ien t au tom atic noise
su p p resso r w h ich is a lwa ys in t he c ircuit -c- u lwa ys o n
t he job .

I ..i t.t .le wo nder that thousa nds of ha m s a re ins is t ing
o n the new R M E 45 !

LITERATURE SENT ON REQUE S T

•

PROVING

GROU ND

FOR

RECEIVE RS

• Calibrated ba nd s- p rea d
sca le on all amate ur
frequencie s fr o m 10 to
80 meters .

• Fineadju stme nt thro ug h
dual dri ve contro l m ec h ­
cnlsrn which qlve s ap­
prox imately five re vc ­

luticns of smel ter kn ob
to c ne re v o lu ti o n of
larger kno b.

• Relay contro l a nd bre ak­
in terminals.

• Streamline d tw o -to n e
cabinet.

• Acou 'j,lically d e s igne d
speaker housing .

• Rela y ra c k mounting
panel.

• Six bands, 55010 33,0 0 0
K.C.
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BEAM AMPLIFIER
100 watts at 600 volts

Six ''''I'0rltllli Fm" . ..lIwu'

/(K-I/)32 "" tI RK-II)22

o 0'4.' " )00 "" uti outpu l a l 600 p lat e vol re.

G l .t l"" ,lri\iul: I)CJ\1o .:r r t"ll u i r t"ll1 t"lIl l'I le !J!J
IIUl u 1.23 \HIII~ required fo r f u ll oul~

Jlu l .

@) lI i ~h eflit'it"llcf d u e to b eam le t rode
( 'un ..lrll1" l ion,o Fu ll rllidl'llt,y a l lt l I IC) n eul r tt l i 7.ul iun
lip l u (.U 11I..:.::at·'I·!l·.. .o ltu &: ll.t"tl i,.t·(1 ('u n ..lrll cli ull fo r m obile
' ''111 <li'-""I,!"1 !'('n it'('.o 12 3 " 1I1h uf IIl1 tli ..torh"cl a , u lif) lJut)Jut
('111I I'\" lulil , he uhlllill \.'(1 f r-oeu II p ltir.

or tl ll l·l·ia l i llh'rt' ~ 1 i ~ Uay llh'ull'" m 'W Cll ' ca th ­
ode IlI lt' I lI'u lII 11I 1I1'Ii lll·r . E apah le uf d-Hv-r­
i ll~ IOn WIIII ~ out pUI with onl)- 6110 vu lts 011 the
1)llllt' , t lli .. " rm lll t'l or Ha)t llt'un r.· ~.' ll n·h is o (
ru ¥: lZ t,t1 i /.l't! 1"0 II ~ Itil '" i 0 It I t 1· !O j ftll ed part i r-n la tl y
fur IHlIII lI ~t', It oIT.'r" Jlartit"ular adnlllt"ge.
(or IIlllkin j( a luw I'U\H·t\·tJ, I..w c oet, 100 "'"aU
ballt! switch truu..mitter,

Th is n ew h.'OIIIl klm. lt' t)"Jlifit' s Heyrheon
Ih ll-lI llI'cll t' lllti llt" ' r iuj! ami pr,'d~iull ruauufae­
tu re Fur a ll )" oll"'r tuhe a l'l'li l'a li o ll you may
halt·, Ih"rr Is a Ha)t1 lt'ull 11Iltt' r llgillt','red It)
do that j ul,. g jve you co n l iu ui ng lOOI ,i"(lIc l io li.

RA TING S

•
•
tn

POWIR TUBI DIYISIOM

W ALTH AM , MASSACHUSETTS
COPY RIG HT I'" "AYT HFO N MANUFA CTUR ING COMPA N Y

~,,:cellence

D.C. Plot. Voltage. • • • • • • 750 volts
D.C. Gr id Voltage • • • • • • .-200 volts
D.C. Scr• • " Voltoge . • • • 350 volts
Pla te Diu ip o lio n • • • • • • • 50 watts
Scre e n Diu ipa lio n • • • • • • • 12 walls

6 .3 voltl at 3]5 amps.
25.2 valli 01 .8 a mps. or
12.6 'lolls a t 1.6 a mps.

MA XIMUM RAT INGS CLA SS C TelEGRAPHY

f lLAMENf IA TINGS

I J(·(DJZ
11(.4[)22
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greata
•receiver.

Standby , ("eel"e
switch

halli[raftl!rs RADIO

3,poli1ion tone
control

design, new utility in
• •communications

Automa tic "oh.
limit.r

new

ha li[raftl!rs

1'HI HALLICIAnus c o ., MAHU'A C1'UIUS 0' IADIO
AND IllalOMIC I QU'''MIMI, CHICAGO 16, U. S. A.

He r. is Ho llicra fl e n ne..... Model 5· 40. With this greQI communicotior'" receiver, hQnd'Omely d e1ig ned,
Bllp.,tly engineered. Hc llkrc ft e rs points the way to eAci';ng new d e ve lo pme nts in ama teur radio. Re ad
tho' ll specifica tions ..• it', toi lor-mo de for hems. l ook at the sheer b ea uty o f the 5-40 •.. nothing like tt
to be i e e n in the communicationi rleld . Liilen to the amazing performance . • • e~cel, . nything in its prie.
clan. See your local d istributor about when you ca n get on 5·40.

INSI DE STUFF: ~neath the ,leek ulericr of the 5-40 i, a beautifully en­
gineered chann. One stage of tuned radic frequency ampliflc::ation, the
5-40 Vie' a type 6SA7 tube a, converter mi~er for bed ,ignal to noi~

ratio. Rf coil, are of the permeability ad jViled " micfo.. i et" type iderl tic:al
with those used in the most e~perl,ive Hallic:rafters receivers, The hig h
frequency o,cilla tor i, temperature compensated for ma~imum itabiliry.

From .v.ry angl. ,n. S-4O il an icl.al r.c. i....r lor aft high frequ.ncy
application...

co

New beauty and per.

fed v.nrilotkm ion the

perforated lIe.,1 top

Separate e le(t.l<:o l

bc.mdspreod with in_

.rtio fly wlwel luning .

All contrah 10g1co lly

grouped fo r ead.,!
op.,ol;on. Ha rmo l
p Ol itio n fo r brood­
COl' re t_ plio,.

mar".d In red. ma k·
Ing poul ble QII"e ro l

uu, by ...!KII. fam ily.

5odf-contolned, d\ock

l"OV"ted, permQ"e"1

magne ' dynQmic

,pe","."

Tuni"''iI tang_ from
SAO l.:c to .42 Me con­

10-0..1 W. foUr band1

2
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Impossible . . . yel here ;1 is!

A complete radio tube . . . slim as
a pencil , short as a paper..c1ip! I

Built for high ond ultra-
high frequencies.

So rugged it will bounce!

Developed by SYLVANIA I

•

•
Short leads, inside and
outside the tube, mean
FLAT response in the new

high frequency bands.

SYLVANIA ELECTRIC
.....11,(. $ OF 11.010 TUIES; CAT HODE lAY TIIBES ; ElECTRON IC DEVICU ; FlUOR(SCEJifT LAMPS, flXTU IES, WIRING unItES : meTRIC 1"'" l UllS
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AT T HE PRESEST WIUTlXG no information is
available concerning the opening of the
lower-frequency amateur bands. while no

impatient amateur, organization or magazine is
in position to evaluate all the considerations
which delay the return of these frequencies
to amateur station operation, it is not illogical
to assume that the entire situation is tangled
up in an abundance of red tape. That the red
tape cannot be cut like the Gordian Knot , and
we may have to reconcile ourselves to regain­
ing our bands piece-meal, is not too unreason­
able. I t is a mathematical improbability that
necessary war-l ime services can be cleared
from 20, 40 and 80 meters simultaneously and
the frequencies turned over to the amateur on
a single platter . nut it likewise follows that
t here exists no sound reason why these alloca­
tions should not be released individually , as
other t raffic is casco, nnd it is our belief that
20 meters could he returned to amateur purposes
immediately .

Monitoring stat ions of CQ magazine have
logged the following countries (both allies and
former encmica l) operat ing with apparent legality
on 14 megacycles: PY - Brazil, LU - Argentina,
TI - Costa Rica, E L - Liberia, I - Italy, PA ­
Netherlands, SU - Egypt, E P - Iran (Persia) I

EI - Ireland, CY - the Faeroee, F8 - France,
D - Gennany, G - England, lIB - Switzer! nd ,
ZP - Paraguay, ON' - Belgium and VSl - S its
Set tlcments.

T hese territories cover practically all war­
t ime "theaters of operation." T he fact that
battered Singapore (the capital of Straits Settle­
ments) is Rgain functioning on "20/' presents
a commentary that tosses no bouquet toward
the bureaucracy responsible for wi tholding this
band from amateur operation in the United
States. Fourteen megacycles is, of course, an
international frequency throughout the year.
Interference caused by seventeen other countries
with the services now occupying this band in
the U.S. should be sufficient to render this
allocation unsatisfactory' for other than amateur
communications. The entire situation, and this
applies as well to 40 and 80 meters, in aggravated
by the unimpressive quantity and quality of

February, 19<46
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non-amateur transmi slons on what are inte r­
nationally recognized as amateur bands.

M icro-wave Potentialities
Many amateurs whose log-books are veritable

tomes of 40 and 8O-mcter QSO's are inclined
to cast a dubious eye on the micro-wave assign­
ments allocated to the amateur by tho FCC.
T hey of course admit the possibilities of .~meter

trnnsmi eion-c-which is old stuff-and the 'YE RS
effectively demonstrated that much can be
accomplished around 112 and 144 megacycles .
But this is just about scraping the bottom of
the etheric Plate for operators with the kilocycle
complex.

One need not exhume the classic experiments
of Hert z to argue that there is nothing new
in the idea of micro-wave transmission . Amateurs
were experimentally active in this " misty mid
region of w eir" some t ime before Pearl Harbor,
and distances up to GO miles (the limit being
imposed by line-of-sight plus some minor bend­
ing) were spanned between 500 and 1,000 mega­
cycles- ali of which presages promise for our
420-450 nnd the 460-470 cit izens' rad io bands .
As far back as l!l31 , the Internat ional Telephone
and Telegraph Laboratories successfully demon­
strated a duplex "micro-ray" telephone and
telegraph circu it between Dover and Calais.
T his link operated with a power of one-half
watt on approximately 1,.500 megacycles. T he
transmitting end receiving antennae were only
two inches long! Radiation, emitted and received,
was concentrated by means of In-toot parabolic
reflectors, with a total gain of 56 decibels. T his
circuit was placed in commercial operation t wo
years later, between the airports at Lympne,
England, and St. Inglevcrt , France, where it
functioned satisfactorily until interrupted by war.

All of which would 8C<'m to indicate immediate
possibilities for the amateur 1,21 5-1 .295-mega­
cycle band, and place the 2,300-2,450-mc alloca­
tion within easy reach-s-even without consider­
ing the improved equipment, tubes and tech­
niques developed during World War II.

All things considered, the quest ion may soon
be, quo mdis1-where do we go from 22,000
megacycles?

5
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.. THE COUNTERSIGN OF DEPENDABILITY IN ANY ELECTR ONI C EQU IPM ENl

Tests Prove Eimac Vacuum

•
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in Operating Efficiency

Ability to handle high curre n t at high frequencies
is th e tr ue me asure o f the p erform an ce of a
capacito r. A hi gh peak vol tage rating based on
low frequency measurements docs not tell the
whole stor),.

The cha rt on this page shows th e results o f tests
at 50 Me. conducted o n a sta nda rd EimacVC50·32
Vacuum Cap ac i to r a nd three oth er 50 mmfd .
vacuum capaci to rs. d esignated o n the chan by
"A: ' " B" and "C:' At JUSt over 17 amps. Iap p ro x­
imarely 1525 peak volts across the capacito r) U nit
" A" (rated at m an)' t imes the app lied voltage) be­
came sufficien tly heated to mel t the solder on the
e nd caps. Under this same test, the EimacVC50·32
operates at less than 70°.

rimae in trod uced the vacuum capacitor in 1938.
It is interesting to note that the o rigi na l Eimac
capacito r d esign is sti ll o ut performing all comers.
Suc h o utstand ing performance is typical of all
Eimac products, which is o ne o f the reasons why
the)' a rc first choice of leading electro nic e ng i­
neers throughout the world .

Condensers Far Superior

IIMA( VACUUM CAPACITO R TYP E VCS O-3 2
General Ch arae-Ierlstict

Me e- " a n iur ' :
""a. ' O....a ll D,.......ian.

l g .h • • . • • . • 6 .53 1 inc h• •
D;a ....... • • • . . . 2.281 i n~h• •

lIertrie-al:
"" a " . ak Voftage. 32.000 ..ah.
""a ""S c , . 2. ompl.

EITEl·M: : lIll0J '; 1 , 1Jl;., IIU·~ Su MIIM Anu ., Su If.,., Clll .

'lo"to lee lll." 01 , So" ...."11. (olilll'''"' 0"" Sott LlIkll ( ily. Utoh
h"lItt Ag.,," : f.- Ia. & N."'lI". :SOl (la, SI.• S•• J ..n.iulI l1. (lilt, .• U. S. A.



SUPERHET CONVERTER

HOWARD A. BOWM AN. W6QI R

For Use with the Ba sic Unit or a lO-Megacycie
Comm unications Rece ive r

•

WIT H T HE FIXED-TU:oiED superhet described in
CQ for December 1945 working satisfac­
torily and affording broad-band intermediate

amplification, the next step was a converter
capsule of feed ing signals into the unit. Since we
were operating on 11 2 me when the basic unit
was designed, the converter first took form as a
provision for that band . The speedy shift that
carried amateur activity to 144 megacycles didn't
exactly catch us unprepared; but with ten meters
opened simultaneously we were undecided as to
whether to redesign the converter for 144 me or
start on a ncw job for " ten ." To make a long'
story short, we did both.

The Tube Problem

w e had some t ime ago come to the conclusion
that an efficient converter for anything above 60
me required either acorn or button-base UHF
tubes. Possibly the fact that we acquired all
three of the t ubes used in the converter without
any great cash outlay had something to do with
our decision to use the lat ter instead of acorns ;
but the fact remains that they do funct ion
efficiently, even at frequencies much higher than
those on which we arc now operating.

All things considered, however, we are rather
of the opinion that acorns are somewhat easier

•

•

•

Fig. 2. Panel view of the completed unit. The scale is hand--drawn on stiff white cardboard
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to build into a job 01 this kind. For one thing,
the pentacles have a suppressor connection
brought out to a base pin. This makes for greater
flexibility, particularly in mixer circuits. Also
they arc double-ended, which facilitates input-­
output circuit isolat ion without resort to in­
t ricate shielding and the size of the sockets is
such that mounting resistors and bypass capac­
itors is mechanically simple. For these reasons
acorn tubes merit serious consideration.

T he button-base tubes have the virtue of small
physical dimensions, thus affording a compact
layout, but, as pointed out in the above para­
graph, this is not an unmixed blessing when one
tries to place mira bypass between the screen
end cathode terminals on the socket. However,
once the button-base tubes were elected, we went
gunning for a pair of 9001'5 to be used as r-f am­
plifier and mixer, and a 9002 or 6G! as the oseil­
lator. \Ye obtained a 9001 and a 9002, and had a
chance to acquire 11 6AK5-which is a really hot
litt le bottle. It looks much the same as a !JO()1,
but has considerably more wallop as a radio­
frequency amplifier. Since the 9002 triode was on
hand for the oscillator, we used it , but would
prefer the 6C4 if available. The cost is about
half, and the 6C4 is every bit as good, in addition
to being considerably more rugged.

wenext went shopping for suitable sockets. \Ye
didn't want to usc the polystyrene type because

01 the difficulty in soldering to lugs and therefore
chose sockets of ceramic construct ion . T he

•
oscillator socket is a plain ceramic job. The other
two have mounting cars and a small base shield
as an integral part of the socket in addit ion to a
top or bulb shield with an internal spring to
grasp t he t ube.

The three tuning capacitors are of the very
small UHF type. T hey are manufactured by
many firms under various trade names such as
" Tiny-Mites," and can be bought quite cheaply
on the surplus market. \Ye removed -all plates
except a single stator end rotor, so that the maxi­
mum capacity is somewhere in the neighborhood
of Sll llf. The tuning capacitors for the output
t ransformer amd oscillator band-set are similar
in type, but both are of the screwdriver adjust ­
ment design ,

Circuit:
The circuit (Pig. 1) is perfectly straightforward

electrically, wi th no trick feat ures. T he antenna
is induct ively coupled to the grid coil of tire r-f
stage, and the plate of the radio-frequency t ube
is inductively coupled to the mixer grid coil. The
oscillator ' is a grounded-plate Hartley and has
ginn no hum difficulty, even though this troubl e
sometimes develops in such a circuit because of
undesirable heater-cathode coupling. \Ye under­
stand th at hum is oftcn traceable t o a poor t ube.

•
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Fig. 3. Under.-chassis construction and shilrlding. The rear connectors
are antenna stand-off. , power plug and mike connector for piping the

r·E out put to the master unit.

In the process of getting down (or up) to H4
me, we discarded some 3-30 mica trimmers whieh
we had tried across the mixer a nd r-f coils. Coils
must be tracked by squeezing or spreading t urns
on t he inductors, but t his is no onerous job since
t he t uning of t hese stnges is broad. All coils are
wound with ' 14 t inned wire, and are soldered di­
rectly to the t uning capacitors . The layout em­
ployed results in a grid lead about one inch long
between the socket grid terminal (except in the
oscillator) and the stat or terminal of t he ea­
pucitor, T his lead is 1.1.1..,0 of 1 14 tinned wire, and
may be considered as part of t he tuned circuit ,
padded by the input capacity of the tube. In
effect , t hen, t he t uning capacitor is tapped across
a portion of t he' inductance.

Plate a nd screen bypasses for t he pentodes are
smnll ceramic unit s, returned to t he ' 7 socket
terminal (t he cathode-suppressor connec t ion).
The # 2 terminal , which is the other cathode con-

nection, is bypassed to t he common ground for
that stage. The d-e ret urn to ground is through
un appropriate resistor. Bypassing capacity does
not a ppear too critical, but we are inclined to
think that slightly higher capacity-say about
.0005, or even .001, would be preferable if it
could be obtained without adding greatly to lead
length. \Ve could obtain no physically small hy­
passes in t hese values, and settled for the ceramic
condensers shown.

Oscillator voltage is picked off the cathode a nd
injected into t he grid circuit of the mixer by
means of a home-made capacitor consisting of a
piece of I 14 wi re soldered to t he mixer grid
terminal and brought horizontally into t he oscil­
lator compartment t hrough the interstuge sh ield.
A piece of pushbnek is soldered to t he oscilla tor
cathode terminal with the tree end coiled about
the I l -l wire, supplying a capacity which may be
varied by adding or removing; turns or by sliding

Fig. 1. Wiring d iagram fo, the 144-mc converter. Ports specifi cotio :u are as follows -
C I • 10 JlJlf Bud " Tiny Mite" (or equivalent) L t , L t , • 3 turns 114!. 3 /8 " dle. 1h " long

cut to one rotor and one stator plat~ L• • 2 turns 114. 3jts " dle . 1h" tong
C ,. 100 Jl1J.f ceramic L• • 1B.tums 124 eeemel 3,4" d ia. 3J4 " long
C . - .0 1 Ilf tubular L, • 10 turns #24 enamel close-wound at B+ end of L,
C • • 35 JlpJ R1 • 1,500 ohms 'A! watt
C.· 25 JlJU R,· 10,000 ohms 1ft watt
Cc • coupling condenser (see text) R• • 50,000 ohms 'A! watt
L it L • • 3 turns 114, 3/8 " dle . ';" ·Iong

•
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the winding along the wire to provide optimum
inject ion voltage to the 0001.

Construction
The converter was built on a 7" x 6" x 2"

open-end chassis . A 3/8" lip bent down around
the three sides of each open end contributes
et .rcngth to the chassis which is of st ock size and
design. The 7" x 8" aluminum panel is slightly
more than 1/1 6" thick . The dial bezel was home­
m ade of a piece of somewhat thinner aluminum,
and both were sprayed with " telephone gray"
lacquer with u "Flit gun." T he dial movement
is the plnuctury mechanism from an old Nat ional
type H A" dial, and the entire combination, as
finally assembled (Fig. .t'), resembles the H.ACX."

T he capacitors were mounted (credit to
W8WL<; ) on a piece of Lucite about ~" thick
and 1 x/S" x 5" . The shafts are spaced 1 5/ 8"
apa rt uloug the center line of the chassis. H oles
were drilled in t he chassis to clear t he shafts and
thei r ussocint ed locking: nuts, and the Lucite
bol ted to the chassis. TEe capacitor shafts arc at
right angles to the chassis, protrud ing wit h t heir
axes ninety degrees from the dial-drive axis. T o
t ra nsmit po wer around the requ ired ninety­
degree I)('IHI, we had a friend turn out four iden­
t ical drive wheels on a la t he. T hese are made of
brass, hut could, of ('OUrBC, be of other metal, or
e\'('11 plast ic, and must be either a force-fit for a
U" shaft or have a set-screw. Many of the plastic
1II11 lcriaIl'S luck sufficient body to sustain the
st.ruiu of a set-screw.

T he d rive wheels arc 5/16" t hick nnd 1 3/8" in
o utside diameter. The center is d rilled for a U"
shutt, and u J.!:f()()\·C (l /S" deep x 3/ 16" wide) is
tu rned into the circumference. The actual size of
the wheels is of litt le moment- t he ch ief object
is 10 got th('1II all the same size. T he wheel for
the dial itself is drilled through from the groove
to one side to pass tlie d rive cord, so that. the cord
limy be t.ied to n spring. Diametrically opposite
this hole, another hole is drilled and tapped 6-32,
and u spade' ho lt is SCH'\H'd into this to hold t he
otlu-r end of the spring. T o change the vert ical
mot .ion of t he cord, as it lean 's the dial, to a hori­
7.0 111 :11 motion capable of d rivi ng: t he ca pacitor
wlwel l'S, n pair of small brass idler wheels are
mounted on u shaft su pported by a pair of tiny
brackets (Fig. 4).

Drive Cord Technique
T he drive cord (n J!:ood grade that will not

stretch] is tied to the spring, which is left loose
from its spade bolt holder. T he cord is threaded
t hrough t he hole in the dial wheel and thespring
pulled up tight . T he cord IIOW passes over t he
wheel, coming oIT t oward one of t he idlers . It goes
u nder the idler, leading of f horizont ally to the
first enpnei tor drive . T.oO pt'ti around t his wheel.
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it then proceeds to the second and third in order1

looping around each. From the last wheel it runs
directly hack to and under the other idler, up­
ward to the hole in the drive wheel, through this,
and is t ied t ightly to the spring. T he spring is
now attached to the spade bolt , providing tension
on the system .

It was found advisable t o secure t he cord to
each capacitor drive wheel by drilling 8 pair of
150 holes t hrough the rims about 1/16" t o each
side of the set-screw. As the cord loops around
the wheel, it passes fro m t he groove out through
one of these holes, then back in t he other hole,
continuing around the wheel. T his makes slip­
page impossible, and it clears the wheel at the
set-scrcw, enabling adjustment after t he cord has
been installed.

All of the abovo may sound com plicated, but
actually it is very, very much simpler t han t rying
t o line UJl an equivalent number of capacitors so
t hat t hey may be driven by shaft couplings. Thc
cord takes care of m inor misalignmen ts, and the
drive is posit ive.

Since the capacitors arc mounted below chassis
by space equal to the thickness of the Lucite plus
t he ceramic capacitor body, it was necessary to
loca te the tube sockets as close as possible to
m inim ize lead length . T his was accomplished
with a small sub-chassis of sheet copper 5" long
and 2" wide, folded so as to form a very shallow
" U." It is about 5/ 8" deep and has 72" lips for
bolt ing to t he chassis. The t ube sockets arc
bolted to this copper sub-chassis, and a I l / S"
hole was punched in t he chassis proper above
each socket t o pel mit inserting t he tube (Figs.
Sand 4).

T he sockets line up beside the associated
capacitors. I n each case a piece of I 14 tinned
wire is bent so as to join one heater terminal, the
central stem shield, and the condenser rotor with a
central point on the copper sub-char..sis imme­
d iately between socket and capacitor. All
grounds for each stage return to th is one lead . It
should be noted, however, that most bypassing
in t he pcntodes returns t o the cathodes. Only the
cathode is bypassed t o ground .

•
Shielding

Shielding consists mainly of a pair of copper
baffles scparuting the stages, about 1.Y.l''' high
wit h the bottoms cut irregularly to clear the
Lucite. T wo small tabs are bent at right angles
to pcnnit soldering to the copper sub-chassis at
one end and to the main chassis at the other. Two
additional strips of copper are soldered acres....s
each tube socket, shielding t he in put from the
output circuits. A small piece of aluminum
mount s t he oscillator band-set cnpacltor, holding
it 1'0 tha t its t ermina ls just touch those of the
tuulnu cnpncitor and boxos in t he- oscillator sec-
•
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Fig. 4. AboY~.c:h.nis de­
tail showing the pulleys and
drive cord arrangement
which gang the ;tuning ee-

p.eiton

tiou. Another piece of aluminum shields the out­
put t ransformer and its tuning capacitor from the
r-f and mixer stages .

T he output transformer is wound on a ~"

polystyrene form, secured to the chassis by means
of a 6-.12 screw through the closed end of the coil
form . The capacitor is moun ted beside the coil on
t he chassis by means of its studs.

Power is brought to the unit by means of a
fou r-prong male chassis connector. The two large
terminals carry heater and ground connections,
whi le the two smaller bring in 105 volts from the
\ rU_105 and 300 volts from the power supply,
both of which are located on the basic unit (CQ
December , 1!)45).

T wo small feed-through insulators serve to
hring in the antenna connections, and these also
hold the antenna coil by means of soldering lugs.
T he output transformer feeds the signal at 10
megacycles into the master unit by means of a
shielded microphone connector and a length of
coaxial cable.

One rather tough problem was how to bring
leads through the copper baffle shields. It was
necessary to leave the baffles off until nearly all
wi ring was completed so that we eould get a
soldering iron into the various compartments.
\Vith the shields about to be mounted, we were
confronted with the problem of bringing through
the excitation lead from the oscillator and the
plate winding of the r-f section. Two small pieces
of Luclte were cut about 3/8" wide and an inch
to un inch and a half long. The points at which
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we wanted to bring th rough the leads were
located , and the Lucitc clamped to the copper.
Four , -10 holes were then drilled through bot h
copper find Lucite for the plate winding lead
and three for the oscillator excitation. T he holes
that puss the .lends were enlarged in t he COPPl.'!"

baffle only to U" . The remaining two holes wen '
used for mounting by means of PI{ 's. T he leads
pass through the shielding supported by the
Lucite, and when cut to length and formed, are
soldered in place, and doped with polystyrene
cement.

Only two tie-strips are employed. One serves
to unify the pentode screen leads and the oscil­
lator plate lead, all of which are fed from the 10;')
volt regulated source. A second lug on the SaIU('

strip holds one end of the GAK5 cathode resistor.
and a third lug (grounded and also serving to
support the tie strip) holds the other end of the
same resistor as well as the cathode resistor of the
mixer stage. The other tie point joins and sup­
ports the leads running from the high voltage
connection to the r-f plate coil as well as to the
output transformer. •

Lin ing-up
The first step in lining-up is to determine

whether or not the oscillator is operating, and to
set its range so that it will cover the desired band.
The oscillator opt-rates 10 megacycles lower than
the rudio-frequency, and mixer stages, hence
must cover ut least the 134-1 38 me runge in

{Continued on pa{Jt! 541
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• Quarler.w"ve spaced fi ve element rotary beam antenn, It W2CUZ

aUA RTER. ~VE VS.

CLOSE·SPACED BEA M S
•

DONALD WHITTERMORE. WZCUZ

Quarter-wave spacing as compared with close-spacing
for rotary beams is a highly controversial topic. W2CUZ
presents some definite opinions favoring quarter-wave

spacing. His results are worth considering

I

l

I

I

Till !:; Il'; A Ht:I'OUT on several ten-meter beam
nnrenueo erected before satisfactory resul ts
were obtnined. A story of high hopes that

Wt'TC quickly squushed when the first untcnun
did not measure up to claims made in descriptive
mntcriul und then the final sati...faction when the
last design ~:L\"C the desired results. It took
count less hours of constructing: anti experi­
ment iuJ,!; which started in October 19:19 and
curried through to this ycar-c-much longer than
any married ham should take to maintain 1)(,3l'('

in the family .
..Hter mauy months of good result s from two

sJK nn tennne (one (or east and west, one (or
north and south directions), I finally yielded to
all the high praise I had read and heard about
the d()~'-I"p:t('('{1 beam und decided to build one.
Also, incn-nsed activity 011 the hand resulted in
fewer number of 100% completed Q~O':-:. and

12
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had some bearing 011 Ill." decision to put up a
better antenna to compete with the Califorr.in
kilowatts.

A thirty foot wood lattice type mast of con­
ventionnl design was erected to support a fin'
element cle-o-spaced antenna. It was decided to
usc two inch cop(X'r round gutter pipe (Of several
reasons :-light in weight yet mechanically
strong, excellent conducting qualities, reason­
ably pri ced 11IHI uvnilable at large hardware and
plumbing supply houses . The reflector was
spaced .15 of a wavelength (rom the antenna and
each director was separated by .10 of a wave­
length,

when the time came to make the initial tests
it was certainly a letdown when the first report
made it plnin the old 8JK's (theoret ical gain of
5-G db) W{'fC st ill putting out stronger signals than
the new array! Fortunately it had been possible

co



to leave them up for use 88 a basis of comparison.
Sincle close spaced beams were known to be

very critical to element length, it looked like our
first method did not give a fine enough adjust­
ment. All clements were then cut in half with a
smaller diameter mid-section that could be
easily telescoped. Every conceivahle combina­
t ion and adjustment of element length was tried
but the 8JK was st ill a better antenna.

I t was felt that perhaps the three directors had
dropped the radiation resistance 80 low that it W88

approaching the loss resistance. Removal of one
of the directors and a complete retuning of the
system made no difference. The known limite­
tiona of close spaced beam feed lines made us
reason the 400 ohm spaced line may not be piping
all the transmitter into the antenna. A coaxial
matching t ransformer was first tried, then a
quarter wave "Q" type matching section and
finally the simple "s" match. Still, there was no
appreciable improvement.

By this time we were in the midst of January's
cold weather, the ten meter DX season was at its
peak with DX pounding through daily with beau­
tiful signals and still no progress had been made
over the old standby 8JK- what would be the
next move?

Abeut this t ime, I happened to hear of the ex­
eellent results our old friend Earl Thomas
(W2Bl\IK) was ha ving with his quarter wave
spaced five element antenna. That meant ex­
tending the boom to thirty-five feet but we were
willing to try anything in spite of the weather.

Fortunately the rotator mechanism top was
designed so that either end of the antenna boom
could be tilted down the side of the mast , This
feature enabled us to lengthen the boom from 16
to 35 feet to accommodate the five element ,
quarter-wave spaced (Fig. 1). The boom plus
elements now weighed 220 pounds.

The elements were adjusted to a length called
for in the standard antenna formula:-

Heftector-Theoretieal half wave 4~2

Hadiator--9-l% of Theoretical half wave
Direetor--86% of Theoretical half wave
A simple " Y" was employed to match the feed

line to the radiator. This was not at all critical.
The "Y" connectors could be moved several
inches each side of the perfect match connection
point before field strength started to drop off.

What a differeneel We had only to watch the
H HO US" meter to see that here was an antenna
that finally topped the 8JR. Comparative re­
ports on the received signals showed an average
of 3 to 6 db higher signals over the 8JR.

Origin,,1 close s~(:ed Ave element rotary beam
.ntcnna of W2CUZ
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I t might be well to note that field strength
readings were taken during all stages of the
various tests on all antennae combinations. Sev­
eral interesting points were revealed:-

1. Actual forward power gain measured ten
t imes over the radiator alone meaning that our
100 watt output transmitter could now compete
with the lKW boys. Front to baek ratio was
100 lilA to 5 lilA on eurrent squared meter.

t. Transmitter frequeney could be shifted from
28,500 kc to 29,926 ke with negligible change in
field strength.

Final Field
Frequeney plate Mu Strength
28564 ke . 100 GO
28,712 It G3
28,932 " GO
29,216 " 55
29,920 H 70
As an indication of line balance the same cur­

rent at any point WM obtained by inserting
three 0-1 ampere r-I thermo-coupled meters in a
section of the transmission line longer than a
quarter wavelength . T wo were placed in one side
of the line and separated about ten fect and one
was placed in the other side of the line Ihalf
way between those in the opposite side.

An appreciable line unbalance was expected
when it was decided to insert slip rings at the
bottom of the rotator to permit 3GO degree rota­
tion. The final plate eurrent increased from 118
rna to 150 ma but was lowered to 135 rna by a
slight adjustment of the "Y" antenna matching
stub. Field strength did not change.

11 meter , 2 meter 13 meter
Before slip rings were

inserted 4SOma 400ma 430rna
After slip rings were

inserted 400ma 300ma 580ma
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Fig. 1. A nlenna boom to support Ave element quarter-wave spaced ,,"ay

Beam Protection
Protection against lightning was made by con­

necting a length of quarter inch copper tubing
through the center of all the dements. T his has
no effect on the operation of the antenna since it
is connected to the lowest voltage point (null).
Permanent connect ion to ground was then made
by using: a quarter wave stub us pictured in Fig. 2.
Since it is a fla t (constant impedance) line, the
stub can be inserted at any point of the line where
it is most convenient to obtain a direct route to
ground.

I

• t
'4~"'pp"o.

I
• '-

Fig . 2 . Quarter-wave: ground ing stub
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The wind direction indicator was placed on top
of the boom in order to keep it headed into the
wind during heavy st(U'D1B, A better arrange­
ment would be to devise a method of decoupling
the gear drive in the rotator to permit the boom
to awing freely into the wind when not in use.

The sale of government surplus stocks has made
available selsyn equipment for the finest type of
direction indicator at a reasonable cost . Any of
these selsyns running from size one to seven can
lw used with equal results.

Conclusions
/ . The theory of dose spacing is excellent hut

putting it in practice is another thing. I t is quite
possible that the loss res istance of this array was
d ose enough to the radiat ion resistance (ap­
proximately () ohms in n five clement close spaced
antenna) to cause a large part of the t ransmitter
energy to be dissipated before it had a chance to
ht' radiated int o free space.

.... It S('('IIlS that the average article on close
spar-ed arrays calls for tuning the system for the
maximum front to back rat io and then it is only
effective at the frequency it is t uned to. This ca~
1)4 ' clone nfter goio~ t hrough an elaborate tuning

co



procedure, but it is forward gain that pumps a
st ronger signal to the stat ion being worked. The
same thing is true in receiving where the writer
feels it is more important to receive a st ronger
signal (rom the stat ion being worked than to
sacrifice gain for a better front-to-buck ratio.

Advantage. of Quarter Wave Spacing:
1. All elements can be cut on the ground to the

length called for in the formulae, mounted on the
antenna boom and pu t into operation without
further adjustment.

e. Ant enna is not critical to rain , icing condi­
tions nor nearby objects in the field.

S. Normal, inexpensive insulators can be em­
ployed. This is not true in close spaced arrays

where the standing waves on t he low radiation
resistance antenna reach such a high value that
it must he well insulated and kept clear of nearby
objects.

4. Practically any type of feeder system ca n be
used wi th good results.

5. By using large diameter elements, high
effic iency can be obta ined oyer the entire ten
meter band. (A commercial example is the KBC
cigar shaped antenna on top of the Empire State
Building that is capable of passing a band width
of over 10 megacycles for the video channe1.)

6. It also has the advantage of lowering the
angle of radiation. ' Ve found it much easier to
get through to t he west coast when the skip was
first spreading to that part of the country.

LEG END
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SIX ETER DX

The New 50-54-Megacycle Band Shows Prom ise and Possibilities .

OLIVER PERRY FERRELL

WHE N TIlE AMATEUR takes over the 50-54-mc
band, the long-sought-after contacts and
OX over 2,000 miles by F-region reflec­

tiona appear just around the corner. The possi­
bility of this 2,OOO-miJe OX path and MUF
(maximum usable frequencies) in the 5 to 6-meter
region has always fascinated a large number of
VHF enthusiasts. After trying to stretch the
MUF to 56 megacycles for ten years, it seems al­
most a new start as we move up into the border­
line wavelengths.

For a basis of OX possibilities in the F-region,
the only comparative estimate up to the present
time is the pre-war operation of some 50 to 60

broadcast stations in the 40 to 50-me band. In
the heyday of 56-mc OX , seasoned VHF men
tuned the 7-meter broadcast band to get an idea
of conditions and the possibilities of OX on 5
meters. We here in the States listened for the
television stations in London (41.5), Paris (42.0)
and Berlin (42.5), while those elsewhere listened
for our broadcast stations around 45.0 me.

From an F-region ionospheric viewpoint the
6-meter band has some definitely better charac­
teristics than the old 5-meter band. The chart,
Fig. I, gives the weekly ~lUF starting on Novem­
ber 17, 1937. Here we can see the actual ~IUF

for a distance of 2,200 miles Iallmsidc the low
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Fig. 1. Maximum usable frequencies from Nov. 17, 1937 to Mar. 2, 19 38 for _ d istance of 2,200 miles.
Figures are nol adjusted for Lorentl pol" iu tion correction of . bout 5% in some instances
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After reaching the maximum in 194.8 the rate of
decline will, however, be very slow-dropping less
than 20 per cent a year. (The probability of this
is over 97 per cent.) Therefore, the new sunspot
cycle we are now in will be noted fOT its un­
usually high maximum and rapid increase in sun­
spot numbers within the next two years.

Sunspot Numb...
At the time you are reading this the sunspot

numbers, as well as the F2 layer critical fre-­
quency, will have attained values corresponding
to the winter of 1935-36. T his would imply
favorably that conditions on the new 5O-54-mc
band will deserve careful attention next fall.
Graph, Fig. e, will explain this further.
Based on the rapid increase in sunspot numbers,
with corresponding F2 layer critical frequencies
obtained at 'Vashington during the last sunspot
cycle, it will be seen that the December quarter ,
]946, will have an average peak critical frequency
of about 11,500 kc, or a MUF over 38.0 mega­
cycles. This, of course, cannot predict the indi­
vidual diurnal maximum, which on occasion may
exceed 12,500 kilocycles or a MUF of 40.0 me
(F2 multiplier approximately 3.3 in this quarter)
NOT can any estimate be made concerning re­
flection from the region of the HG layer."

E. H. Conklin repeatedly stressed the im­
portance of the "G layer'J in out-of-season DX
over 2,500 miles above 50 mc. A. Likhachev has

(Continued on page 61)
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end of the new hand. For other F2 layer heights
and path lengths exceeding 2,500 miles, and pre­
suming you are radiating at a really low angle, it
might be possible to get the MUF 'up to 53.0
megacycles. \Vhen this happens, t he long haul
from \V6 to VK is a sure thing. Dut, most im­
portant when is this all likely to come about?

OX P.aks
The long range trend of the F2 layer critical

frequencies show-a definite peak in the winter
months of 1037-38. This maximum apparently
precedes the sunspo; maximum by about 6 to 9
months. It is agreed internationally that the
sunspot maximum did occur in Mey of 1938. Re­
cently, W. Gleissburg of the Istanbul, Turkey,
University Observatory, prepared a detailed
calculation of the new sunspot cycle that began
in 1943-44. The mathematical probability of
Gleissburg's assumptions being correct is ae­
toundingly high. For example, it is 95 per cent
probable that the next sunspot maximum will
occur in May 1948. If this is true the interval
between maxima will be much less than the
average of 11.1 years. Likewise it is also 95 per
cent probable that the 1948 maximum will ex­
ceed the 1938 maximum, which itself was greater
than all preceding maxima since 1870.

Of particular interest to the amateur is the rate
oC:increase of the sunspot numbers. Starting in
the fall of 1945, the number of sunspots are in­
creasing by about 55 per cent every 10 months.

MAR JUNE SEPT. DEC. MAR. JUNE SEPT. DEC. MAR.SEPT. DEC.

1945 19 4 6 1947
JUNE S£PT. DEC.

1948
MAR. JUNE

19 4 9

Fig. 2. Predleted estimated sunspot and critical frequency trend from the fan of 1945 to the summer of 1949.
The solid line represents the critical frequency and the dashed line the sunspot number trend
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HIGH FRE UENCY

SUPERHET
HENRY GEIST, WJAOH
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THE REOI'ENING OF the ten meter ama teur
band brought forth the fact that a number
of amateurs who disposed of their receivers

during the war were unable to buy them back
uud that it would be a long time before substi­
tutes were available. The writer happens to
be one of those unfortunates who just couldn't
wait to get back on the air.

Fortunately, the Army Signal Corps relensed
118 surplus the type nC406 receiver which has
unlimited possibilities of fi lling the present need
for a high frequency receiver, that call be COl}4

vcrtcd easily to operate on the ten, five awl two
meter bands. It is a fifteen tube, 20,1) megacycle
super-heterodyne formerly used in Signal Corps
radar equipment consisting of: six acorn tUl>P5

in the front end, four i-f stages (t ype 6S]{j)
all 19.5 me, second detector and a video amplifier.
There are also two GSN7 tubes employed H.~

switching oscillator and amplifier, but they nrr­
not used in the conversion described.

Construction Features

The high quali ty of its components, well­
designed layout (both elect rically and mechani­
cally), and rugged const ruct ion makes it partic­
ularly desirable for amateur use. All capacitors
are mica a nd silver mica, except for one paper
type, Heavy copper shield cuns are used for
i-f t ransformer ami tube shielding. T he power
supply unit (110 e .c.) employs four sect ion filter
capacitors and chokes instead of the usual one
or two sect ion type'S. The layout on the 27':?" x

Th~ Be 406. A 15 tube, 205 mc superhet} this
yi~w Is t"ken bdo,e conversion to • tunlble high.

fr~quency amlteur reeefver

co



The answer to a OX man's

dreom is an acorn tube

superhet on 10 meters. This

conversion ofa Signal Corps

unit will give many helpful

ideas for home-brew high­

frequency superhets that

really perform

Original Circuit
Before outlining the conversion details, a

brief description of the original, unusual acorn
tube section is in order. The input consists
of t wo first r-f acorn stages designed to operate
from separate antennae. They couple into the
common second 954 r-I stage and from there
into a 9.~4 mixer. The local oscillator circuit
is 8 novel arrangement in t hat a buffer r-I
amplifier (954) is employed between the 955
oscillator and t he mixer. The oscillator a nd
amplifier out put is injected in t he mixer th rough
t he second r-f plate circuit.

All components arc readily accessible for rapid
conversion. Before converting, however, t he
original layout should be carefully studied to
determine where filament, plate and screen volt­
:l~CS can be picked up for the new r-f end.

The original receiver should be tested before
conversion is started. Remove the ground con­
nect or to tenninal G on female recepta cle B, in

I

1O}2"x2H" dee p chassis is so arranged that thv
r-f tuning sect ion with the dial panel can be
placed at one end . The receiver occupies only
12" of the operating table top"

The wide i-f bandwidth has the advantage of
making intelligible modulated oscillator signals
that have become more numerous in the higher
frequency band.

The i-f frequency of 19.5 me has several
distinct advantages.

1. It gives un ext remely high signal-to-image
ratio. Image is the unwanted signal of the
two signals to which the i-f system \\;11 respond .
For example, when a local oscillator is set to
a frequency of 28,465 kc to respond to a trans­
tnlttcd Irequcney of 28,000 kc, it will also
respond to 11 signal on 28,930 kc if the i-f frequen­
cy is 465 kc. Either frequency gives the 46.1) kc
beat needed for the second detector. It is not
difficult to see that t he higher the i-f frequency,
the higher the image rat io; for example, in t his
converted receiver t he local oscillator is set to
17,500 kc to res pond to a signal of 28,000 kt- .
It ulso will respond to a signal on 67,000 kc,
which is Hl,5 me removed from the resonance
point of the tuned r-f input and will, there­
(Off', never be heard .

1!. T he pulling effect on tilt' oscillator frequen­
cy, which is caused hy tuning the mixer grid
circuit, is completely eliminated because tilt'
incoming signal is 19.5 megacycles lower than
the oscillator In-quent-y. Still further isolation
is obtain-..'tI by using a buffer amplifier (f1~-t)

between the oscillator nnd mixer tubes.

Bottom vlew of the Be 406. This ,emains essentially
unch.nged .ft~, eenverslen, The majority of ccmpc­

nenb .t~ steek·items

"
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order to prevent grounding one side of the 110
a-c line. Connect the a-e line to screen terminals
12 and G on the female receptacle B.

The loudspeaker is placed in t he plate circuit
of the 6SJ7 in place of the blocking condenser
and resistor.

The cathode circuit of the fi rst i-f stage is
left open for an external gain control used in
the Signal Corps system. Clip all wires going
to the cathode socket connection and insert a
300-0hm, Yz-wat t resistor bypassed to ground
with a .ll'f condenser. If all steps have been
satisfactorily completed to this point a low­
level hum will indicate proper performance.

Conversion Steps

lIIueh t ime will be saved if the work is done
step by step as outlined:

1. From the under side of the chassis remove
the two first r-f stage assemblies and associated

wiring, the S. W. amplifier, oscillator sockets
and associated wiring.

t . From the top side of the chassis, clip all
the wiring going to the local oscillator, buffer
amplifier, second r·f and mixer tu be sockets.

S. The second r-f tube socket and shield is
separated from the oscillator assembly by cutting
with u hacksaw, but at least one-half inch of
the shicld should be left at the corner for the
remounting of the oscillator assembly .

4. The local oscillator and associated buffer
amplifier, bypass condensers and resistors mount­
ed on the t ube sockets are left as originally
mounted but the oscillator coil is removed.

This completes the tearing down of the original
layout and we are now ready to proceed with
the steps involving conversion. It is important
to be sure that the ground returns go to a com­
mon point for each socket and that they be
kept as short as possible in o-rder to guarantee
proper stability .

DRILLING TEMPLATE - TOP VIEW
MAIN BAFFLE OR SHIELO

2 fC> IRF PLAT[ COIL 6

CONo. COMPARTUENT

"1\+-- , i

..-- - --/-- - - - - --+---
"...!. 1 i, ,

+ t-

,.

4'

-

+- --
,
I ,.
I ii SHIELD IO.!"•

"

"'.

2NO RF GRID
COIL 6 CONo. couP.

+ -- -+---tr=:..-=-=~~~=:r==rl!-!'-!+-, !"--I
I--r •
~--
1" ".. ii SHIELD

ORIGINAL
MAIN SHIELD

OSCIUATOR BUFFER
AMP. COMPARTMENT

,.
I,
I

,,'4"
"'.

c
..-- ---+- -----of

"'.
s'

-+- --t 1ST RF STAGE 6

;. GRID COIL CONDo "COMPARTUENT
2;6 , •,- + 1 ~ >--- -- -r ,

"I • •
,.1.., ' I r 1
1" "4 I '.•

"' I
'i :

101",
FRONT END •

,,' ALL OT HERS f SIZEHOLES ~, ~, ~ - ..

Mechanical changes required for the convenion are shown on the front end drilling template
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¥"'"'"M IXE R SUPPRESSOR GRID

t~ ."ER lCONTROL GRID Clf

TO SCREEN+ VOI.1' TAP
NOTE ' lOCAl. OSCLLATOR 8 8 UFFER
AMPLIF IER COMPONENTS LEFT UNCHANGED
EXCEPT OSCILLATOR COL .L J

r ------------ --- - - --- -,
RFC,

• I
I
I

"",:.I'I
I
I
I,
I

8+ 8+
SCREEN
YlX.t ..

PARTS LIST

SCREEN
VOlT. 8+..

250004
RF GAIN
C'.lTROl.

=•

C!l-C,-------- - .00'3 .u, NICA lCOME WITH 8G4061
C'O-C'f - 1OO JUI ' CERAMICON{. • . )

Fi,. 1. Circuit .Itetltions required to convert the BC 406 receiver for em.teur use

Circuit Ch.nge. This makes possible the mounting of the oscil-
Since the original set operated on a fixed later-buffer amplifier bracket angle against the

frequency of 205 me and tuniog was accomplished main shield running the full length of the chassis.
over a very limited range with adjustable iron I. Drill a ~" hole in the main shield one­
core inserts through the coils, four 15 II p. f half inch from the mixer socket suppressor
variable condensers are used to give band connecter and insert a National feed-through
coverage. bushing. This is used to carry the output

1. Place the oscillator-amplifier assembly di- voltage of the oscillator buffer amplifier to be
rectly over t he S. ' V. oscillator-amplifier t ube- injected in the mixer via the suppressor.
socket holes with the center of the oscillator S. Plate and screen voltage for the oscillator-
socket 2 inchl'R from the end of the chassis. [Continued on page 48)

•

Front end of the Be 406 . tler eeeverslee. (h.n,es lie simple .nd str.i,htforward. P.rts
used .re .11 sllnd.reI .m.teur equipment

22
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Fig. 2. Rea, view of the reek...nd­
p,e ncI146-me,aeycle transmitter. A n.
tenn. coupling .t the upper right

RACK-AND-PANEL

TRA SITTER
~fU, 111-11-

rRANK C. JONES. W6AJr

Crystal Control Cathode-Mod ulated 815 De livering 15 Watts
into the Anten na

TH E CATHODE-MODULATED VHF transmitter de­
scribed in this text is designed for the amateur
who desires to construct a compact single­

unit transmitter for relay-rack mounting. The
entire set is mounted on a 12" x 17" x 3" chassis
with an 83{" x 19" relay-reek panel. Provisions
are made for a common concentric-fed antenna,
for both transmitting and receiving, by means of
an antenna switching relay, concentric line plugs
and jacks.

Circuit Arrangement
The circuit (Fig. 1) includes a 7C5 or 6V6GT

oscillator-doubler, two triplers and a single 815
output amplifier. The carrier output with
cathode modulation ranges from 10 to 15 watts.
The output . with plate modulation could be
raised to 40 watts, but only at the expense of an
additional power supply and modulator. Cathode

February, 1946

modulation was chosen because of its simplicity
and low power-supply requirements.

The iC5 oscillator is of the type developed by
the writer and others in the pre-war era and sub­
sequently in wide use by the armed forres during
the war. The crystal current is extremely low and
the tube will supply approximately 100 volts r-f
drive on the second harmonic of the crystal.

The first tripler stage has a split-plate circuit
tuned to three times the grid-circuit frequency in
order to drive a push-pull tripler stage. With
this combination of doubling and tripling tteiu,
an 8.I-me crystal is required for 146-megacycle
operation. Fair results are obtainable by quad­
rupling in the second 7C5 instead of tripling, in
which case the crystal frequency is a shad.
higher than 6 me. Tripling or quadrupling in the
crystsl stage is poasible by careful adjustment of
screen voltage, but at considerable loss in grid

23
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Fig. 1. Circuit diagram of the VHF transmitter with cathode modulation. Output can be stepped up to 40 watts
with plate modu lation with an additional plate supply and modulator. L 1 is wound 17 turns 1 Inch long with
• 1" di.. L .. 9 turns, 1 inch long 5/8" d ia . L•• 3 turns Vi" die. L., 2 turns each side of center, 'h" die.

drive to the succeeding stage. The 815 should
always be driven by a tripler stage in order to
utilize the push-pull connection with a conse­
quent reduction of tube capacities. A push-pull
arrangement cannot be used in a doubler or
quadrupler stage.

Output Circuit
The 815 is cross-neut ralized by running a pair

of 2-inch 10-32 machine screws up through the
polystyrene chassis insulators in such a manner
that these bolts extend upward alongside the
glass envelope of the 8.15 tube, directly hy its two

plates. Cross-connection of t he machine-screw
heads to the grids of the tube will provide neu­
t ralization of the usual form . The 815 tube is not
thoroughly screened and a very small neutralizing
capacity is therefore desirable to prevent plate­
circuit tuning from affecting the grid-circuit
current and drive. L';""

The grid drive to each stage, and the approxi­
mate t-i out put, are measured by means of a
6E5 tuning indicator tube with rotary switch for
selecting a portion of the d-e grid voltage:de­
veloped in each grid circuit. A 6116 rectifier,

[Continuai on pa(l(611

•

•

co
Fig. 3. Under-chusls view of the VHF rig .howl constructione ' end wiring dcLlii

,
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ANTENNAS

LOY AL STEPHEN fOX , EX-WZAHB

Simple Tubuler Designs for 50, 144 and 220-Megacycle Allocations
These Basic Antennas are of Particular Interest to the New Ham

TH E NEW VHF bands of W-54 me, 144-148 me,
and 220-225 me do not necessarily require any
radical departure in antenna design from that

which. has been previously used for VHF fre­
quencies. The antennas to be described are the
simpler, non-directional arrangements which are
not difficult to construct, and are time-tested and
proved. Open-wire feed and Q-section matching
are employed. Arrays, matching stubs, and con­
centric cable feed are subjects worthy of separate
and individual consideration and therefore a TC

not included here.

Tub. Construction
Thesejjmtennas are to be built from tubing

Q

b

Ftg. 2. Another section edded to Fig. 1. r.i.~ the
Impedance to approximately 500 ohms

-., .0r-
r-

b

c,
Q \

f \\
~. TUBING
SPACED 3-

b CENT£R 10 CENTER

'= J

(copper, brass or aluminum)-not wire. Wire
antennas have a high Q, therefore peak sharply
at the resonant frequency. For efficiency over the
4 to 5-me width of the VHF hands, tuhing of J.i
to f-Inch diameter should be used. Connectlona
should preferably be soldered. AB a second choice
the ends of the tubes may be flattened, drilled,
and bolted together. Support the tubes with
suitable stand-off insulators, and run the feeders
at a right angle to the antenna for as great a dis-
tance as possible.

Fig. 1. The Ielded doubleL All elemenb .re of .ubing I n Fig. 1 we bave the folded doublet. AB the
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---
impedance at the center is about 300 ohms, this
antenna may be fed directly with a pair of IS
wires spaced %' inch ; but for a feeder of smaller
wire size the Q-section should be used . Add
another section as shown in Fig. 2 and the an­
tenna impedance will then be a very close match
for a 500 ohm line, 80 that no Q-section is required .

T he extended double Zepp, Fig. 3, is always an
excellent performer and very easy to build .
Next, in Fig. 4, is the familiar J - a half-wan'
vertical with a quarter-wave matching stub on
the bottom end . The e and one of the cportion)"
are, of course, a single piece of tubing. As the
bottom of the J is at ground potential, in mobile

"1

d •c

"
\~,

y,. TUBING

d
SPACED t o/,-

CENTER TO CENTER

FI, . 3. Th. extended double Zepp-simple end
effectlv.

use this lower end may be fastened directly to any
part of the car. Or the car BC antenna may
readily be converted into a J hy adding the
bottom piece and the short vertical, and leaving
the lead to the car BC receiver connected at the
lower terminal. In this way the same antenna
is used for cither VHF or BC without switching.
The point of attachment for the feeder must IX'
determined experimentally for the best results.

Mobile Anlenn.
The half-wave antenna of Fig. 5 is especially

designed for mobile operation. The capacitor
setting should be that which least detunes the
.transmitter when the line is connected at the

e

2·... ~-

- I-
I--

I
C

fig . -4. Th. "J"-. h. II...an nrtical with. quarter­
wIVe matching stub

transmitter end. This capacitor is not used to
adj ust t ransmitter loading, 88 this adjustment
should be made only hy varying the position of
the coupling coil.

Feeders are 114 bare copper wire, spaced 2
inches. All other dimensions shown in the die­
F:rRmS are given in the table below.

f

INSULATOR

CAR TOP

~fr
c- :rrn-

No.f8 ./ \
SPACED 1}'t 3-30 Mmfd. PADO£R

Fig. 5. Mobile htlf-wave .nten.... Th. Be rod un
b. used

TABLE OF ANTENNA ELEMENT DIMENSIONS

me a b c d • f
52 llO~" M!4''' 55!i" 136!4''' 106~"

146 39~" 185/8" 19~" 48~" 38" 35"
222~ 25 7 /8" 11 15/16" 1231 /32" 31 29/32" 24 29/32" 23li"
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ELECTRICAL EASUREMENTS
•

A. K. McLAREN

Theory and Practice of a Simple Impe da nce Bridge that
Will Check Resistance, Capacity, Inductance and Impedance

27

Fig. 1. DI.gr.m of • Ilmpl. Im pedance bridge th.t
can be .d.pted to • multitude of ula. Elemenb
to be me.lured ar. connected between X .nd Z

As will be seen from the circuit of Fig. I ,
when thc impedance of R, is adjusted to equal
the impedance of C, or L, then the voltage
at the point connecting the two will be 90
degrees out of phase with either side of the
t ransformer. In efTect point X will also be 90
degrees out of phase due to the fact that the
transformer voltage is rectified by the 6 H 6 twin
diode, and a d-e voltage drop is produced across
R. and R. which is practically equal to the
transformer voltage.

Theeretleal Points
The top diode will be positive and tbe lower

diode will be negative. This voltage is center­
tapped and since point Y is 90 degrees out of
phase, or zero, then there will be zero voltage
between the two points. If the transformer center
tap is varied either side of center by adjustment
of R,o then tbe voltage on that side is higher
and will be rectified by ODe of the diodes and
appear at point X as a d-e voltage. This voltage

v. tv.M.I
~

~

L
Z

I

z

- .... r--r----:..,6H6,..,AL L ELECTRICAL ME.A8UREl.tENTS arc based on
the fundamental properties of the elements
involved. T hese properties cannot always

be resolved in pure form in the construction of
elements commonly used in electrical circuits,
but usually the inherent property for wbieh
the element was constructed is predominating
enough that the other incidental properties may
be neglected for practical purposes, The funda­
mental properties of electrical elements are capac­
ity, inductance and resistance. Impedance is
also an important characteristic of elements,
and is used in making all measurements described
in this article.

Usually an instrument designed for measuring
a certain property is employed in each case and
an instrument of each type is necessary to make
all needed tests . Also these instruments must be
calibrated and are subject to variat ions in celi­
bration. T he instrument to be described makes
measurements in terms of impedance; and an
accurate ohmmeter, together with a variable
audio-frequency oscillator and a vacuum-tube
voltmeter, complete the equipment needed to
make all measurements.

Calibration and Range

The audio-frequency oscillator can be calibra­
ted from standard 440 and 4.00Q-cycle frequen­
cies broadcast from WWV, tbe U.S. Bureau of
Standards. Measurements can be made of
capacitors or inductor, at these frequencies and
then they can be used as standards for cali­
brating the rest of the oscillator range. The
range of measurements with the instrument to
be described will depend on the frequencies
covered by the oscillator and tbe sensitivity
of t he V.T.V.M. The impedance 'measuring
device itself is essentially a vacuum-tube volt­
meter (in fact a double V.T.V.M.l.
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(Comimud on _ 61)
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the relation of two voltages 90 degrees out of
phase (Fig. f). The sine curves of the two
voltages are shown at A. and B the triangle
of forces.

At the point where the vertical line crosses
the two curves the two voltages will be equal
and the resultant voltage will be the length D
as shown by the triangle Fig. f B. Current
through C t and II, i. in phase with the voltage
across the transformer, and since the voltage
appearing across a capacitor lags the current
through it by 90 degrees, then the voltage
across the condenser is lagging the transformer
voltage by the same amount.

T he current through Rz-R. is in phase with
the voltage. wi t h t he result that the voltage
between points X and Y are 90 degrees out
of phase (without C. connected). T he resultant
voltage will therefore appear between points X
and Y and no zero point will be found with
an e-c voltmeter.

The resultant voltage is "grounded" by G2
Fig. 1, and since voltages across equal impedances
will be equal, it follows tha t t he potentials at t he
center taps of Rz-II. a nd II,-C, will be zero
and no voltage will be indicated by a d-e meter.

If R1 is Dot equal in impedance to Gt , a higher
or a lower voltage will be impressed on one
or t he other of the diodes and. rectified, will
appear as a positive or a negative potential
across C2 . If C1 is replaced by an inductance
the same conditions will still prevail but the
phase will simply be reversed.

Sine Wave Current
Since all a-c electrical measurements are based

on sine wave current , a sine wave generator
must be used for these measurements. The
6O-cycle- line current may be employed to measure
capacity values from .05 Ilf to 8 Ilf or more,
and from .2 henry to 100 henrys by using a
50,()()()...ohm rheostat. This is permissible at
this low frequency. At higher frequencies a
1O,()()()..ohm resistor is desirable.

The range of the instrument is limited only
by the frequencies available and the sensitivity
of the voltmeter. Values from one millihenry
to several hundred henrys and from .001 to
15 I'f may be measured within reasonable fre­
quency limits.

The signal source must be free from har­
monies or spurious frequencies. The input
transformer may be reversed and if there are
spurious frequencies or harmonies present the
reading will not be the same. A push-pull
amplifier can be used which will cancel the
second harmonic and if a high fidelity amplifier
is employed the other harmonics will not be
troublesome.

b

Phase ,el.Lionship in the bridge circuit .,
indialed by sine w.ves .nd vectorl.lly

FI,. 2.
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's filt ered by C, to eliminate the a-c voltage
variations.

The V.T.V.l\1. thus swings from posit ive to
negative or from above zero to below zero as
the 90 degree point is passed in adjusting resistor
R,. At the 9O-degree point no voltage appears
at point X. If a zero-center V.T.V.M. is used
it will show either a positive or negati ve voltage.
I( a left-hand zero meter is employed an arbi­
trary reading above zero may be chosen 88 the
zero point.

If II, is not equal in impedance to Ct or L,.
then a direct-current voltage will appear at
point .x, either positive or negative depending
on whether the voltage is leading or lagging
ODe side of the transformer or the other.

The action is rather involved, but simply
by adjusting II, to equal the impedance of the
element being measured results in no d-e voltage
at point X and the resistance of R1 is measured
on an ohmmeter. The value of Rl is then equal
to t he impedance of the element being measured
and may be compared on a reactance slide
rule to compute the value in tenus of impedance
at frequency. Frequency measurement is ac­
complished in the same way by using known
values of capacity or inductance and then find­
ing the frequency with which the measured
impedance of the element coincides.

At first glance it seems that the center-tapped
resistor could be connected across the trans­
former and an alternating-current voltmeter
used as an indicator. This cannot be done
because an a-c voltmeter will not indicate volt­
ages below zero. Also. the voltage drop at X
or Y will not be the same, so no zero point
would be found. The triangle of forces shows

•



THE ELECTRON GUN
B. W . SOUTHWELL, W60JW

The pic-war amateur was famil iar with the athode-r.y tube largely •• " device
indicating percentage and quality of mod ulation . Future use of the CR tube
in television, r.da" experimental and service work i, " foregone conclusion.
It may well become the radio amateur', most versatile tool, and he should
undcntand cathodc..,.y theory and practice a' well es he docs" sim ple diode .

F.bruary.1946

FI,. 1. The I1n t electron lens In the cethod. ray
,un structur.

THE HEART of the cathode-ray tube is the
electron gun-an axially symmetrical struc­
ture of electron lenses contained within the

neck, where the electron beam is generated and
aimed with high velocity at the fluorescent screen
on the face of the tube. The heater element is
located inside the cathode cylinder and is a
.010" diameter t ungsten wire several inches long.
In order to neutralize its magnetic field, it is
wound in the fonn of a non-inductive helix or
double spiral. The winding is then cleaned and
coated to approximately 3 or 4 times its original
diameter by dipping into pure aluminum oxide
in amyl acetate with a small amount of nitro­
cellulose as a binder. After drying in air, the
coated heater clement is then baked in hydrogen
at 1600° centigrade for several minutes. T he
coated heater is inserted inside the cathode
cylinder and it normally operates at about
500 degrees C. above the cathode temperature.

Th. Cathod.
The indirectly heated oxide-coated cathode is

FIRST
ANODE

L

ALUMINUM-OXIDE EMlmNG

! COATING AREA, ,, ),..
X x )

1
I ".TUNGSTEN WIRE <,NICKEl

HEATER CYUNOER
•

Fig. 2. Cathode and heater detail In the cathode
ray ",un"

the source of the elect ron beam and the most
vital part of the gun. It consists of a cylinder,
closed at one end, and cOIDJX)scd of the purest
nickel obtainable. The cathode is about .12/1 in
diameter and one-half inch long. The cylinder is
electrolytically cleaned, fired in hydrogen at
700 degrees C. and is then sprayed on the top of
the closed end with a mixture of pure barium and
strontium carbonates. Again a small quantity of
nitrocellulose is used as a binder.

Next in order from the base of the tube is the
. control grid. This is formed generally of copper­

nickel alloy or stainless steel in the shape of a
metal cylinder closed at one end with a disk in
the center of which is an aperture to control the
electron beam. The control grid varies the current
in the beam. It is on this grid that the video
signal from a television receiver is impressed.
Blanking is obtained by taking an amplified saw­
tooth signal from the plate of the horizontal­
sweep amplifier which is then eapaeity-coupled
to the control grid of the cathode-ray tube. When
the horizontal sawtooth signal is amplified it is

IContin...a on _ .jIIJ
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Lelilo rig hi W8AU, W2JOT ,,1 FCC Monitoring Position

Co-Operation Curtails Illegal Opera­
tion and Promotes Amateur Prestige

LOUiS O.LaFLEUR. WBAU

AITE R Til t: OUTBREA K of the European war in
September , 1939, it became more and more
important that the United States Govern­

ment have available an adequate network of di­
rection finder and other monitoring stations to
guard its internal security against espionage and
to keep its various agencies in touch wi th radio
traffic between various potential enemy points
throughout the world.

The Federal Communications Commission was
the logical government agency to handle this
work since it had been engaged in monitoring and
direction-finding for many years while enforcing
radio Isws. The FCC uncovered illegal radio
stations assisting rum-runners during the pro­
hibition era , who used this means of communica­
tion between boats and shore to arrange ren..
deevcus for the disposal of their cargoes. It had
located radio t ransmitters, some fixed and some
carried on the operator's person, which were em­
ployed to provide a means of rapid communica-

30

tion between a race track tout and a confederate
in a position to place a bet with an unsuspecting
bookmaker. There were also illegal broadcast
stations, which popped up from t ime to time,
some of them broadcasting commercials.

And then, there was that familiar type known
among licensed amateurs as the " bootlegger'
who usurped a call (or made up one) and op­
erated as a rule within the amateur bands to the
detriment of all law-abiding llcencees. Such situa­
t ions are filled wi th heartbreak for the violator
and his family, and, depending on the situations
surrounding the illegal operation, may result in a
felony conviction (Alcatraz is a lovely island) to
haunt the violator throughout life, perhaps pre-­
venting his employment in some chosen endeavor.

The FCC and The Am.teur
The Federal Communications Commission ha.e

the responsibility of locating and preparing the
(Continued on page .j8J
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Now y O ll can bring man)' thousands of good. service­
able battery-powered radio sets back /0 life. Portables­
Farm RaJios-"carry-about" sets! Here are the bar­
reries you need to bring in th is flood of profitable serv­
ice and parts business. Order now and tell your cus­
tomers co come on the run for the batteries they need.

'UCI: YOUI s"nEaY OIOEI TO DAY- ....h h YOUI N. u, Dlsn.a UTOI

Rmtu' u';,h N .V.. . . the qual ity line that brings
repeat sales at full profit to radio service men!

"AnONAL UNION UDID COl' ., ... _r11 t . N. J.

Get Immediate Deliveries of All Types fo r

Standard Rad io and Other Replacements

••
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o RADIO AMAlEUR'S

ORKSHEEl

No.9 THERMAL AGITATION; PUSH·PULL OSCILLATION

THERMAL AGITATION

TIIE HMAI. AGITATION or thermal no ise is due to
t he rundom movement of electrons in cleo­
trlcal conductors. Since any disturbance

originating in the antenna tuned circuits of a
sensitive radio will be amplified by the entire re.....
ceivcr, it is evident that such disturbances must
establish 8 very definite usable limit on the am­
plification of any receiver or amplifier. The
equivalent voltage set up in an electrical conduc­
tor by thermal agitation is proportional to the
square root of the acceptance transmission band
of the receiver or amplifier] to t he square root of
t l.e rCHOIUmC(~ impeda nce of the first tuned circuit
i f one is used, and to t he square root of t he ab­
solute temperature. The resonance impedance of
a tuned circuit (see Fig. 1} is :

Z _ 1.J
CR

Absolute temperature is based on theccntigrade
scale IUHI is zero at minus 273 degrees eenti­
rrudc. Under normal conditions, the thermal
ntritution voltuge in a broadcast receiver is about
2 microvolts.

Thermal agitation actually consists of a series
of pulses and the noise energy is about evenly
distributed from t he lowest audio frequencies to
the highest rad io frequencies. Therefore a 100kc
band " ill admit about the same amount of ther­
mal noise regardless of frequency -temperature and
imped ance being the same.

Since a good signal-to-noise ratio is a prime
requisite in the design of radio receivers, ever)'

lo

I . wMI . .::w"-":::!J;::E",,c:C;!,~_~
E2 - - - -wC. RwC. RwC. (w"L,C,- l)

R
Q- - - RwC.wL,

E
w2MC,E,Q.-w2L ,C, - 1

E. MQw"C,--E, w2L ,C, -1
the usual equat ion for~antcnna voltage

Thu8-

But-

This is

~~b c,

Fls- 2
effort is usually made to absorb as much of the
antenna signal voltage as possible, consistent
with practical considerations. Consequently the
voltage step-up, from antenna to the grid of the
first tube should be as high as possible. Best re­
sults would of course be obtained if t he antenna
were tuned and effic iently coupled to the grid of
the first tube. Antenna voltage step-up is di­
rectly proportional to resonance impedance­
but the higher the resonance impedance, the
sharper the selectivity,

In this connection it is interesting to determine
the expression for antenna voltage step-up in t he
first tuned circuit of a radio receiver. Diagram
Fig. t shows a conventional antenna stage
schematically. In this case we have :

1. - E1

1
wL1- ­wC,

I wMI.
. - R

Fls- 1

r:----
\rco

~
~l
~
P ...~ .
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250 MC
400MC

FREQUENCY LIMITS
Full Input. .
Half Power .

• 35 Watts Plate Dissipation

• Tantalum Plate and Grids

• No Neutralization

• Easy Drive

• Nonex Glass
•

i

Announcing TAYLOR'S New

TB-35
BEAM TETRODE

The Wizard Tube!

•

GENERAL CHARACTERISTICS

Write for Complete Techn ical Da ta B ulle tin

Fil. 6 .3 . Volts (Thoriated Tungsten) 2 .75 Amps.
Amplification Feetcr . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
Mutual Conductance . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2750
Grid to Plate upacily . . . . . . . . . . . . . . . . . . . . . . . . . . . .2 MMF
Input Capacity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.5 MMF
Output Capacity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 MMF
4 Prong UX Base-Plate Lead at Top
Sire: 4·7/ 8" by 1·5/8" Maximum

1500
110 MA
- 300
15 MA

375
22 M A

4.5 W.tl1
130 W.tl1

TYPICAL OPERATION
D.C. PI.t. voris .
D.C. Plate Current .
D.C. Con"ol G<ld Volls ..
D.C. Control Grid Current .
D.C. Screen G rid V o lts .
D .C. Screen Grid Current .
Driving Power .
Power O utput .

ACTUAL SIZE

••
•

FOR SALE A TALL
LEADING RADIO
PARTS DISTRIBUTORS
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Fi9urc 4
+

-

FI9urc 5

-

the capacitor midway between t he two
points at which the signal is barely audible.

5. Close the plate circuit of tube 1 at A and
repeat t he procedure for tube SJ discon­
necting the plate circuit of tube e at point
B and connecting another variable ea­
pacitor as shown.

After the amplifie r is neutralized and plate
voltage again applied at point X , it may be necea­
sary to readjust both neutralizing capacitors
slightly if oscillation still persists.

Another method of preventing high frequency
oscillation in push-pull amplifiers, is the use of a
low resistance choke-ceil (50 to 100 millihenrys
inductance) as a common circuit element in the
grid return. This is illuBlrated schemat ically in
Fig. 4.

The resistance of the choke must be taken into
consideration since it carries the combined plate
current of both tubes and thus adds to grid bias,
If the d-e resistance of the choke-coil is small com­
pared to bias resistors R it will have a negligible
effect on bias. If a choke of the proper resistance
is available it may be used as the grid bias mem­
ber, or if incorrect, in combinat ion with a single
resisto r of the proper size as shown in Fig. 5. Such
a choke-coil, while effectively preventing high­
frequency oscillat ion, will not alter the high-fre­
quency characterist ics of the amplifier.

•

®
B C

c

c

Fig..e 3

the output t ra nsformer must also have appre­
ciable leakage reactance. The coupling between
plate and grid circuits is normally through the
capacitance between plate and grid of each tube.

This type of oscillation can be eliminated in
exactly the same manner that similar oscillations
are controlled in the power stages of radio t rans­
mitters-that is by neutralizat ion. Diagram
Fig. S shows in schemat ic form a neutralized
push-pull amplifie r. Neutralization is accom­
plished by small cross-connected variable capac­
itors. The neut ral ization procedure is as follows:

1. Temporarily disconnect the plate voltage
supply and open the plate circuit of t ube
1 at A.

2. Connect a small variable capacitor having a
maximum capacitance slightly larger than
the grid-to-plate capacitance of the tube
between point C and the grid of tube B as
shown in Fig. S.

3. Connect a pair of high-impedance head­
phones across the output transformer and
adjust the variable capacitor until no signal
is heard. I t is necessary during this pro­
cedure to supply a signal of nonnal level to
t he amplifier-a tone being preferable.

4. If a sharp minimum cannot be found, adjust

A

step-up. For low impedance primaries w21~ lCl

is usually so small that it may be neglected .
The voltage step-up varies as the square of the
frequency. This is one of the defects of low
impedance primaries.

PUSH.PULL OSCILLATION

IT SOMETI MES HA PI'Jo: S S that push-pull audio
amplifiers will oscillate at frequencies ncar the
upper edge of the hand they UTC designed to

amplify or at some still higher frequency. Thus
an amplifier designed w ith a flat response charac­
teristic from 30 to 10,000 cycles per second may
oscillate ncar 10,000 or 12,000 cycles, due to
T(>S()D8nce bet ween t he leakage reactance of the
input t ransformer and the input capacitances of
the t ubes . III order for t he a mplifier to oscillate

c
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SEE FEBRUARY, 1946.
RADIO NEWS FO R

COMPLETE DESCRIPTION

35

AX"
Leaying la r behtnd the limita tions of conventional

testers and e lec tronic voltmeters, "VOMAX" bleres
new 'ra ils to ma ke the se rio us service techn ician the
master . . • no lon~el the victim •• . o f service and design
problems. W ith ' V O M A X" yOu can measure every
voltog e fo und in radio rece ive rs.

Whot ,his means in time scved .. . work belle, done ...
increosKi pro fits . . is concl usively proved by aye',
whelming acceptonce 01 "VOMAX". Since V.J Do.,.
the military . university research groups, atomic bomb
laborato ries. service technicians by the thoulOnds have
Ierced prod uclio n up . .. and ogoin up .

Read the btiefed specifications 01 right, and you w.1l
reelue why "VOMAX" is the primory "must" lor e ...ery
iervice IK hnicion. Built to rigid specifications . .. using
fin~s t of ports • . . no wond~r OPA ceiling is much the
hig he r thon S59.85.

Yo ur fa'tOfit~ jobber can supply "VOMAX" ..
mak~ yau masl~f 01 your ncde , fOf only S59.85 if you
ord~r eew.

VI]

•

OVER J4 YEA RS OF RADIO ENGINEERING ACHIEVEMENT

February, 1946
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INSIDE TIlE VACUUM TUllE, nr JOHN F.
RIDER. P UBLISHED BY JOHS F. RIDER, P UB4

U SHER, b ..c., 404 FOURTH A VE., N EW Y ORK 16,

N. Y. 424 PAGES, 8 5/8 x 5 3/ 8 (XCH ES. PRICE
$4.50.

This text on vacuum tubes represents a new
and interesting departure from the conventional
treatment of the subject. It has been written to
provide a firm foundation of elementary vac­
uum tube operat ion so that students may proceed
to more advenced texts with a clear conception
of what goes on in tubes. The author has pre­
sented the theory through a discussion of electro­
static fields, and this difficult approach is made
interesting and understandable to the st udent by
means of unusual drawings and capt ions, and
simply written text. Thus the usual dry and un­
palatable physical discussions have been avoided,
yet an accurate presentation of elect ron physics
pertaining to vacuum tube operation is adduced.
After these fundamentals have been firmly estab­
lished, the characteristics and functions of tubes
are discussed along more conventional lines.

The book consists of 15 chapters and an ap­
pendix giving general plate voltage-plate cur­
rent characteristic curves, with a typical load line
for triodes, tetrodes, and pentodes, as well as a
complete list of letter symbols used in vacuum­
tube circuit analysis. The first four chapters deal
with electrons, elect ron emission, movement of
charges, space charge and plate current, A dis-­
cussion of the fundamentals of tube charac­
teristics follows, then diode and triode structures
and operation are covered and dynamic charac­
teristics analyzed. Voltage and power amplifiers,
cathode circuits and miscellaneous vacuum tubes
are treated in other chapters.

Three anaglyphs, which show in thrce-dimen­
sional form-pictures that convey more clearly
ideas otherwise difficult to understand, are an­
other feature of this book.

Mathemat ical formulae are given, and where
their comprehension requires a knowledge of ad­
vanced math, simple numerical examples are pre­
sented and explained in a way which makes the
presentation clear to those who possess only an
e lementary knowledge of the subject. Even
algebraic e-quations are interpreted in terms of
s imple arithmetic. Illustrations of vacuum tube
applications in amplifie r circuits are based on
practical examples encountered in radio design.

The author has done a characteristically

J6

• • •

thorougb job on this book and CQ has no heel­
tancy in recommending it as an excellent elemen­
tary text on the subject .

ELECTRONIC DICTIONARY, ar NEUlON M.
C OOKE AND JOHN l\IARCUS, P UBLI SHED BY Me­
GRAw-HILL BOOK Co., NEW Yonx, 433 PAGES,

LEATHERETI'E BINDING, $5.00.
The field of electronics embraces that branch

of science which concerns itself with the conduc­
tion of elect ricity through gases or vacuum. Prac­
tical applications include radio communications,
wire line telephones and telegraph facilities, tele­
vision, facsimile, radio navigation, radar, indus-­
trial control, etc. The majori ty of these are
highly technical in nature and the field is rapidly
expanding. Aa a result, the radio engineer's vo­
cabulary contains hundreds of terms, many of
which are not included even in the latest un­
abridged dictionaries. Rapid growth of elec­
tronics during the war has resulted in groups of
engineers employing different colloquialisms for
the same or similar terms, I t is t herefore timely
that a dictionary of technical terms is published.

This book defines some 6,000 electronic terms
in simple style. No mathematics is used although
it is this reviewer's impression that a few simple
equations would have served a useful purpose in
clarifying and adequately defining some of the
definitions. The book is well illustrated averaging
several figures per page. Many tenus, although
originally company trade-marks, have been popu­
larized to the extent that they ure now considered
general usage and these are likewise defined.

A.S.A. standards of abbreviaton and hy­
phenating are used throughout tbe text. This
book appears to cover its field fully and to con­
tain at least most of the generally useful elec­
tronic terms. It is highly recommended for the
book-shell of every communications engineer.

ELEMENTARY ENGINEERING ELEC­
TRONICS, ny ANDREW W. KRAMER, PUBLISHED

BY THE I NSTR UME NTS P UBLISHING CO., I NC. ,

PITTSBURG, P A. , 340 PAGES, CLOTH BIND ING.

The material in this book originally appeared
as a series of articles published in Pocer Plant
Engineering. The author explains in simple
language and with the use of elementary mathe­
matics, fundamental principles of elect ron tubes
and their applications in industry. The text
is particularly directed toward instrumentat ion.

[Conl inlUld on page 47)
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• •: CR YSTAL PRODUCTS, INC. :
: 1519 lIIcGee, Kansas City, 1110. :
: Send me Quartz Crystal Amateur Kits as advertised, Postpaid. :

: 0 Cash Enclosed. 0 C. O. D. :• •• •• •• NAM E ___________________________ ____ ____ __ ________ _ ___ _____ _____ _ •

• •• •: ADDRESS :

• •• •• CITlr SlrAlrE___________________________ •

• •
~ ~-

S.""~ C I~A t .
o

QUALITY
GUARANTEED
by a Co m pa n y
th at h a s m a d e
m ore tban two
m illion crys ta ls
foc the Armed
Forces.

Each Kit Contains:
3 CRYSTAL BLANKS

" The.. crptah ar. a p p ronmatel,.
.so to 100 "eo below funda mental
fr eque n e,. of 7,000 keo but (:an be
,round to 7,000 ke, o r oyer (wi th
enclowd abraaiye) to an1 d etlir ed
fr eq u e n cY within the amateur
band. Th_';fu n dame n w freq u e n cy
(:an be doub led and redoub led to
beeeeae o perath'e a t 24-me. or 2a.
mc. o r u p ."

2 H O L D ER S
Complete with both regular electrodes
and springs.

2 ADDITIO N AL SETS of ELECTRODES

1 BAG ABRASIVE
fo r grinding crystals to desired fr~
9,uency together w ith folder of Instruc­
n ons for mo st efficient m ethod of
grinding crystals.

Additional crystals. holJns and rlretrodrs
may be suund.

COMPLETE ONLY

POSTPAID

Main Office :
KANSAS CITY, M O.

February , 1946

~
PRODUCTS COMPANY

Cana clia n Distrib utors :
MEASUREMENT ENGINEERING

104 Lombard $1.
Toronlo I, Canada
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I M P ROVEO 833A HIGH ·POWER TR IOOE

An improved 833A transmitting triode in the
high-power classificat ion is announced by
Taylor Tubes. Similar in almost every re­
s pect to the conventional 833, the 833...\ con­
tains a zirconium-coated anode with the coating
s prayed only on that part of the plate which is
most subject to heat during operation.

Maximum signal outputs are: as Class B
modulators (pair)- 2,700 watts; as r-I CI3S.< 1\
a m pli fier , telephon,}'-250 watts ; radio-frequency
Class C amplifier, plate-modulated-l500 watts ;
a nd as r-f Class C am plifie r, telegraphy-e-I 000
wat ts.

Physical dimensions : Diameter - 4-19/32 '
max. ; Height--S-5/S' . Grid a nd plate cap;
a t top: 5/ 8' 10nJi!: by },G7' diameter. Two
filament caps at hottom: each 1--.1 /32' long
by 3/ 8 ' diameter.

Electrical characteristics: Filament (thorieted
tungsten) 10 v. (a .c. or d .c.) at 10 amperes ,
Amplification factor: 10. Interelect rodc cupaei­
ranees: C-lo' 12.3 I'l'f; C-P 6.3 I'l'f; P-lo' 8.6 I'I'!.

T y pical key...lown conditions per t ube, Class
C , r-f amplifier ami oscillator : (ICAS ratings
with forced air cooling) d-e plate yolts - ·i ,OOO
Y.; d-e volts-minus 22.1 Y. ; peak radio-frequency
grid voltage- ·n,:; v. ; direct plate current- 0.5
a mps ; d-e grid current - 95 rna (e pprux.) :
driving ()()wt'r-.1':; wat ts: power out llut- IHOO
watts; highest frequency for maximum r:t l inJ!~­

20 lllug:n·Y('!<':" .- CQ, FebruanJ , 1946 .

Im proved
833A

Hi9h-Power
Triode

•

NEW NAT IONAL RECEIVER

\V. A. Ready, president of the Natlonul COIll­

puny of M alden, :\Iuss., announces a new re­
ccivcr, t he XC-46. T he Xe-t6, a 10 tube super­
heterodyne combining capable performance with
low price, is described as a marked improvement
over the NC-45 models which Natlonnl hu il t
before the war.

Special features include a series valve noise
limiter with au tomatic threshold cont rol, c.w.
oscillator. separate r-f and a-f gain controls,
a nd amplified and delayed a .v.c . Power su pplies
an' ..".If...-ont ninod and operate on 105 to laO

rConlinutd an p'Jge 451

38
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• These units are supplied ot fre ­
quencies between the limits set by
the F. C. C., e.act crystal frequency
Is marked an each holder. The 1,(
meg. crystals can be used by .
dau~ling d irectly to 10 m ele r
band. The 7 meg. crystals are at
~ of operating frequency. All unitl .
ore low drift, precision cut crysfals.
CRL·16 has Yt" between pins
(plug'in type - fitl std. octa l
socket) CRL·20 can be saldered in
place - Soldering will nat affect
performance of unit.

forfrequencies released Nov.

15th by F. C. C. for Amateurs

CRl·16

14,000 to
14,850 KC
7,000 to
7,425 KC

CRl.20

14,000 to
1.u50 KC
7,000 to
7,425 KC

Look for this trade mark

•

symbol of time proyen precision crystals fo<

Police Communications, Aircraft, Laboratory

and Industrial Applications. •

•
See your local raJio Jealer, or write to:

• • •
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$6.90 your cost at your rad io
supply dealer. If he cannot sup ­
ply you, write d irect for further
information.

ELECTRO N GUN
Vrom page !91

also reversed in polarity and thus its funct ion is
to blank out (cancel) the ret race beam on the
fluorescent screen. In an oscilloscope t his signal
is known as the Z axis. The horizontal and verti­
cal plates are called the X and Y F.e. axes,
respectively. By operating the grid at a variable
voltage with respect to the cathode, it cont rols
the intensity of the electron beam striking the
fluorescent screen. It is sometimes referred to as
the intensity grid.

Screen Grid
The cathode cylinder is mounted inside the

grid collar with t he emitting surface facing the
aperture in the grid. T he spacing of the cathode
surface from the grid is very critical and should
be maintained within +.001". Some cathode ray
tubes have an additional electrode called the
screen grid consist ing of an aperture disk placed
between the control grid and the first anode. I'"
potential is lower than that of the fi rst anode­
generally in the order of 100 volts which makes
the total current drawn from the cathode almost
independent of the first anode potential. Tubes
containing this grid are known as screen-grid
cathode-ray tubes.

T he first or focusing anode, placed next to t he
grid, is a metal cylinder closed with a disk at the
bottom end facing the grid. An aperture at t he
center allows the electron st ream to pass through
on its way to the screen. The cylinder and
aperture are concentric and coaxial with the con­
trol grid within a tolerance of .002". The planes
of the grid, first and second anodes must be as
closely parallel wi th each other and as ncar an
angle of 90 degrees to the axis of the tube as is
possible. The cathode, cont rol grid and first
anode comprise what is known 88 the first elec­
tron lens of the gun structure (Fig. 1). The
cathode and heater are detailed in Fig. f . The
portion of the control grid extending beyond the
edge of the disk is important from the control
characteristic considerations.
Electron Acceleration

The first anode imparts the initial accelerat ion
to the electron beam, and generally contains sev­
era! aperture disks spaced at intervals along the
length of the cylinder. These apertures confine
the beam to a comparatively narrow angle. The
first anode is operated at a positive potent ial with
respect to the cathode and therefore attracts
electrons from the cathode through these aper­
t ures. The voltage on the first anode for the best
focus is usually about U or 1/5 of that of the
second anode. The focusing anode tends to con­
cent rate the elect ron st ream into a narrow beam

r

_ ...~...

this shouldn't happen

TO y OU!
Why take chances on getting into
the wrong band? Today, wi th
frequency mu ltipliers in practi­
ca lly a ll t ra nsm itte rs, it is too
easy to hit the wrong Ha r mo n ic.
The positive way to tell which
band you a re on, is by using an
absorhtion type wave meter.

The New Bud WM-78 Wave ­
mete r covers all amateur bands
from 160 to S METERS . . . cc­
complishing this by bandswitch­
ing, Due to its sensit ivity the
8U D WM-78 can a lso be used as
o neutralizi ng indica tor.
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MICA • DYKAN OL
PAPER • ELECTROLYTleS

S6"J /01 IhiJ If", ~~SJ. IQ. 'taJ
r."JQ8 . . • 1191. 'I's th, com­
I'I,u JO W,JOWII 0 1/ ,h, most ,"om_
pi", Jill ' oj rap'leilors i" fh, 1}JI1l;·
'UI1. AJJ,n l : Co,,,, II ·DMhiJi,,
£It(. Co,p., SOM'! P/~j,,{I,lJ, N.J,

... tluit ,..'re~ • u.. air .....
for Iud • •• I .t off to • 10M start:

r---------------------------..,
I,,,,,
o•

No other name is so widely rrusred in

the radio field. No other capacitors

work for so many expem. Where else,

but in the world's longest line, will

fOU find the most of the best in

capacitors? See your CD jobber!

~RI'lIJU·

.1Hf r l/PE
OFNIM•••

that tats, sleeps and drinks radio ••.

chisels off eating money (0 buy the

best in equipment? Thcn you certainly

don't want to settle for less dun

C·D capacitors.

,
o
o,,,L. _
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similar to rhe manner in which all optical lens 1

system focuses a beam of light.
Thc second anode is a slightly larger cylinder

d osed at the farther end from the focu sing anode
with an aperture disk, and is placed between the
first anode and the deflection plates , coaxial with
the first anode, and just overlapping the edge of
t he fi rs t anode. This larger anode is also con­
ncctcd to a metallized and cond uctive colloidal
Kfuphite coat ing applied to the inner walls of the

, .,

S~IOOTH

a,,,1 SILENT

)

second anode
the inner wall

•••,
HORIZONTAL

PLATES

CJ

VERTICAL
rPLATES

!
-;--

-

GlASS
ENVElOPE <,•

:

fig. 3. Spring contacb conned the
to the colloidal graphite cCHting on

of the tube

uonex glass envelope (Fig. 8)" Spring contacts
connect t he second anode cylinder with the wall
coat ing. This anode is maintained at a high
positive potential (several thousand volts) and is
somet imes culled the accelerating grid as it gives
the elect WIlM t heir final spurt on their way to the
fluorescent screen. T he second anode is the
st-r-oud r-h-ctron lens within the tube.

All the components thus fa r described are in­
sulated from each other by means of glass sup­
port col la rs a nd rigidly mounted t o keep t hei r
planet! nr-nr 00 degrees to t he tube axis.

D.n.clio" PI.I.s
After h·: l.\·in~ the second unode t he elec t ron

beam pnsses t hrough two pairs of deflection
plates us shown in Fig. 4. The fi rst pair are the
vert ical plates and have t he greatest deflection
sensitivity, T he next pair, closer t o the screen,
with sliuh tly less deflection sensit ivity, are the
horizontul plates. Deflection s(-"lI~i ti " ity can be

l ilJlt'r ~ in-ure uniform con tro l of

volume. :\ s im ple 1\ ·( switch 8 Jla p~

0 11 uud .~ I f1Y,~ fill . Tha t's why it p H)"S

to t1 ~I ' .\l a llo r)" controls till all

radio t011lli plllf'II1.

For replace-ment recommendations.

«onsuh tlu- ~I allory Radio Serv ice

En cyclopedia - or see your auth or­

iZf·.1 .\L:lllof\' Distributor.

P. R. MALLORY & CO., Inc.
INDIANAPOLIS 6 INDI A N A

TIlt' \Ia llo l"\" con tro l lint· j .. ('011I­

pit'll'. Then- is a correct con trol for

fO\"l'f) applica tio n, including s ta nd ­

ani and midget sizes, wire-wound

units for higher power dissipat ion.

and T and I. Pad types.

~Ia ll ll r~ r Ollllllf" Controls <Ire pre­

eisiou-bu ilt like a watch -c-an-qui-t

in npr-ratiun . A ne-w t}"pe resivtance

e- lement t1t·fi,o~ wr-a r, gives lonl;er

s r- r vice , Acc urate lv con trolled
•

f ig . .c. Showing horizontal and vertleel deAectlon
plates which control the electron beam
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~ ULIRAPROIE
Cop yright a nd Patent Applied lor

MO DEL U H P-2

Get on the air w ith this high quality 144~148 megacycle transmitte r­
receive r -designed for portable, mobile or fixed station use -

" Check these important features . .•
..J Commercial appearance a nd performance.

" Newly d esigned 6AK·5 detector circuit•
..J Ex panded bo nd spread a nd increased sensitivity.
" Transmitter will handle 30 wa tts input continuously.
" Operating ca pa bilities up to 250 me.
.J Transmitte r features the Taylor TUF-20 tube.
,; Other tubes include 6AK-5, 764 ond 7C5.
..J Provisions for crystal or mag netic headphone s and metering.

Come s complete with matched set of tubes, but less power supply. Will oper­
ate from e-vclt vibrator pack, genemotor or 0-( power su pply.

Specially Designed IIAmphenolll Hi-Q Antenna Kit Optional

ORDER NOW FROM YOUR LOCAL JOBBER

Man u f acture d by

GROSS COMMUNICATIONS PRODUCTS
Diyision 01 Th. Mills Company Cabl. Code: Mj'hmefo'

1514 PROSPECT AVE. • CLEVelAND 14, O H IO

Te le p ho ne , PRospect 0 7 6 2
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ANODE /,/'

VERTICAL
DEfLECTION

PlATES
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t,

/
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HORIZONTAL

PlATES

BASE /

GLASS
ENVELOPE

(NOM. or
Pyre. )

CONTROL GRID

CATHODE J

HEATER \ J, ,

Fig. 6.

FWORESCENT SCREEN-

ELECTRON
BEAM - - <,

Complete diagrammatic sketch of the cathode..
ray tube

omitted, coils are placed around the neck of the
tube just beyond the end of the electron gun and
the tube is described as having magnetic deflec­
t ion. Electrostatic deflection employs voltage for
deflection while the magnetic type requires cur­
rent to accomplish the same effect.

Magnetic Focusing
Electromagnetic focusing substitutes a coil

around the neck (Fig. 7) of the tube in place of
the usual first and second anode cylinders. A
field produced by direct current flowing through
the coil concentrates the electron stream. T he
point of convergence can be varied by adjusting
either the current in the coil or its position plong
the neck of the tube. Excellent focusing 18 ob,

Fig. 5. DeRection plate anglfl as Ylewed hom the
screen end of the CR tube

increased by making the plates parallel for part
of their length, and divergent for the remainder.

The deflection plates must be solidly and ac­
curately mounted and placed at a 90 dcgree
angle (±2 degrees) with respect to each other.
The center of the square (or rectangle) bounded
by the inner surface of both pairs of plates are
coaxial with anode and grid structure in order to
prevent beam cut-off (Fig. 5) . T he cathode-ray
tube with the complete gun assembly is shown in
Fig. 6. T his design is known as the electro­
sta t ic deflection type. When deflection plat es are

•

•••

• 0

••••

a-'~
RADIO LABORATORIU

NEW POST WAR
S2 PAGE FLYER

52 pac" puktd with real bU)"l In radio,
elmrunle . and l:ffltrll merthlndlse. Writ e
for )'OW tree toP,. today.
~ for t hese exefuslre Items:
Tube and C1~t Book . •• ... . . ..• .10e
Giant Radio nerereoee )lap hize

3 ';.2 ·... J.,i · ) • • •..• • . . ••.. • • . • •lSc
Handy Tube-Rue Calrulator •• • •• • • .25c

Wrlle for dttalb of our tra.1D plan
and r&J)' tmns.

Address Dept. CO·l
C"neil Bhlrrs. I...."

WRITE

eo,
for fast
DeliverYI

GM LPo'. own PtnOfl&I. suddtn­
lJInTlf'r on Jour radio Df'f'Cb. Leo
_III htlp fOU !l:t{ batt on the al l'
quktIy with 11m drllm"J on an, ·
thlnl In radio.

For pl'at lX' rlormlnce and more dol.
lar tor dollar veiue. e:et a WilL
Transmltt l'r Ki t • . .. dl'slgnl'd in
1.1'0 ·s (Own lahoratorll's • . . t ested
and proren. AtIlUahl e In 15, 35, 70.
and l a O watt kltl as \li'1'1I IS t its CUll­
tom hullt to )'our own SP('('lI . Write
I.RO today tor eomnlete detals , prtees
and t r l'tM.

Traru mlt tlnr tubes, eondffiItn, mJktt
. • • ntr)1hlnl tor the lIam. Oil! of

t he towll l'J " lar;:f'St n ods of Ham
l"qulpml'nt. Write Lee, W9GFQ , to­
day. I nd be tint wllh the lat est , We
111'1"ll e Inquiries tor . ped al rqulpmeot
of all t1ndJ.

II l're are tllst • tN or t be man, well­
known ~llI'n otrl'red by Leo :
n . llllnf l l'n SX·2:'i . • • . • . . . $ 94.50
n aUltrart f'l"l S· :!111l • • • • • .• . $ 60.00
1I. lIIt n .rI,,1'1 l'iX·21ol.-\ • • ••• •$223.00
F.dtophofMo EC- 1.\ . . •.. .•. . S 29.50
lI ammu luml IIQ-129X • •••$129.00
National ~C-2-·U>C • •• •• • • •$225.00

e!

EVERYTHING FOR THE HAM
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ELECTRON

BEAM,
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ANODE

FLUORESCENT SCREEN ---- ~

\
FIRST
ANODE

CC' "::t

I
CONTROL

GRIO

CATHODE
HEATER I, ,,
j

Fig. 8. Showing the beam path through the electron
gun

Fig. 7. Magnetic 'ocusin, can be employed instead
of eledrost,tic plates

tuinable but inconvenience occurs in the mount­
ing and supplying the coil with a steady direct
current, All internal focusing elect rodes a re
eliminated. The axis of the focusing coil cor­
responds with the axis of the focusing system,
and the lines of magnet ic force produced by it nrc
uniformly distributed.

A small disk or cup is located ncar the control
grid inside the tube in which t he getter is placed .
The get ter is pure barium awl is used to reduce
pressure in the tube nud to eliminate ca rbon d i­
oxide which is added when the tuhe is tippcd off .
Spring lea ves which grip the glass IIPck of the tul x­
to support the electron gun mount are placed
along the edge of the second anode cylinder.

,,,,,
GRID

PARTS AND PRODUCTS
!from p'lge SSI

MAGNETIC
FOCUS COIL

i

yolt :" n.c. or d.c. An iuerensed audio output
of -l watts is provided by push-pull 2;,)L6s.

.-\ straight-line-frequency ca pacitor is used in
conjunct ion wit h a sepnrute spread condenser.
T his combination plus the full vision d ial call­
brutcd in Irequeney for each range covered nnrl
a separate linear seale for the band-sprv.nl
capacitor , makes uccuratc t uning easy. Bot h
ca pacitors have inert ia-type d rive. .A coil switch .
with silver-pla t ed eontucts, selects t he four ranges
from 5t,o kc t o 30 me. Provision is made for
eit her headphones or speaker . The gray, metal
cab inet is stvlcd along modernistic lint'S with
matching speaker anlilahle,-CQ. f'ebnw nJ, 1946.
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amplifier tubes is obtained by drilling another
Y.t'" hole through the top of the. sub-base, next
to the oscillator socket fi lament connecter and
inserting another National feed through bushing,

4. The variable condenser, coil and socket
are mounted 8 8 shown in the template (Code
.A and B) drawing.

'Vith the local oscillator and buffer amplifier
assembly now completed on one side of the
main buffer shield , we arc ready to place the
tuned r-f stages on the other side of the main
shield, By tuning both the grid and plate
circuits of the second stage, maximum efficiency
and select ivity is obta ined . Remember too
much emphasis cannot be placed on the fact ~

that all ground returns must go to a common
chassis point as ncar as possible to the tube
socket which in this C3..--e is one inch from the
cathode prong of the second r-f socket. A
single ' 6-32 screw is carried through the shield
separat ing grid from plate circuits in order 10
return the grid circuit to the same common
g-round point. w hen the hole is drilled through
shield No.2 for the acorn tube control grid
prong' to pass through, it must be kept as small
as possible for proper isolat ion between tlu­
tuned grid and plate circuits.

Details of the r-f and mixer circu its an'
shown in Pig. 1.

It was found necessary to incorporate an r-f
gain control (25/ }{)() ohm) in the cathode circuit...
of the two r-f stages because the nddit.ionu l
gnin increased the tendency of the first detect or
to block on st rong' signals.

Increased Selectivity
For ten meter operation seleet ivity of t I...

first r-f stage is greatly improved by replucing
the mixer plate circuit resist or with a tuurd
circuit. \rind sixteen turns of Xo. 30 enameled
or DeC covered wire ]1" up on the insulated
rod from the first i-f grid coil already wound on
it. Tuning is done with a 30 p.p. f udjustuh h­
mica padding condenser.

St ill Iurther i-f select ivity can be obta ined hy
increasing the fi rst , second, third , end fou rt h
i-f tube plate circu it resistors to J.=J.O(X) ohm
(l watt ) and putting cathode bias (:~OO ohm
bypass...ed with .1 p. f) in each i-f stage. Tuning
the plate of the fi rs t i-f transformer will usually
give suffic ient select ivity except in ext reme "in­
terference areas.

\\~hile it is not essential , the addi t ion of :1
Faraday shield removes all traces of capacitive
coupling between the antenna input and grid
coils and help... to reduce ext ra neous not-es on

SUPERHET
[from page eel

$2.50
$3.50

,t '>5 KC Singll' Signal Filter Crystals
and other special purpose types also
available.

R:il .\ IAUISO:\ AVI:lSUE
1'iEW YOUK 21, x, Y.

•

Ferudamen tul Frcq. 5 to 10 "Ie
Low T ern I). Coef fic i e u t ell t,

121 4 1st AVENUE
SE ATTU I. WN. MAin 10 3 5

Frmdumentul frequency
within to k c • • •
within SOO (·p.'I(~. •

Co m p le t e Un i t s
~Iolln ted ill FT 2,13 Holders

HEA DQUARTER S F O R
AMATEUR - PROFESSI ON AL RA DIO

IN FORMATION

CATALOGS

.../~
COMPET ITIVE

PRICES

QUA RTZ CRYSTALS

TELICON CORPORAnON

j
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BOOK MARKS
lJrom page "7J
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Think obcwt OX Producn lor your

n. .... r. c. iv. r, ond tra nsmitterl.

for mo•• thon 0 y. or OX Cry .tols

"ov. b .... 01.010"'01'(011., d.ep­

elCh.d by 0 n.w prouu- Both

.... me lhod ond machin e, .

pe,fec led by OX Enlil '" so

rhol o ll OX Xlol , con hov. the

nIh d egr•• of "obilily ond en·

duronc. _e.nory 10 wartime

o~rolio"

•

to th is use by cu tting it t hrough from one end
to t he ot her, fla t tening it out and connect ing
all t he wires in one end to a heavy N o. 12
ground wire. M ake sure all the wires in the
other end are free and not shorting.

Since the circuit employed is conventional
and almost all of the components come with
the BC400 receiver. additional expenditures are
kept to a minimum . Resul ts are gratifying
and i t i~ well worth ti ll' r-tfort in volved .

Although the author states in his preface, that
the book is directed to elect rical and mechanical
engineers and operators in industrial establish­
ment s, the tcxt can be readily understood by
anyone with a working knowledge of practical
electricity,

T he text explains in simple terms how electron
tubes function and how their characteristics may
be adapted to industr ial usc. It begins with
a simple explanation of the nat ure of electricity
and proceeds to explain the act ion of the com­
me n typ("~ of tubes in commercial use. T he
liberal Ul"C' of mcchnnieal and hydraulic unu logies
.is emplovrd to explain tube ebaructr-ristics.

There art" 2-1 ('!Japh'rs with 25U illust rat ions
und a Ii rlllT(" iurk -x . Sc.me of t he materi al covered

ADDITIO NA L PARTS FOR CONVERSIO N
Ct,C2,Cr-15 IJ.f, 3 plate eeedensers (u rdwell

. 2-15·AS).
C4- 30 IJ.JJf padding condenser (National M 30).
LI- 2 turns #14 tinned c0r.per wire 111.4 " dia .

over ground end of coi .
L2,Lr-RF coils, 13 turns. 116 wire %.. die.

spaced with 128 drill.
L1-Antenna coil

t
2 lurns 116 wire, 1% '" dle .

at ground end.
Ls-e-O sctl letc r coil , 12 turns 116 wire SIs '" d ia.

spaced with 132 drill.
R"Rr-2000 ohm, 1At watt.
Rr-25,OOO ohm volume control.
RFC., RFCrlNaHonal R 100).
1-300 ohm , 1At watt resistor.
1-1 megohm, 1 watt resistor.
2- f eed-thro ugh bushings.
3- 1nsulated Hexlble couplings.
4-Straight line sockets ( National XB16).
4-Socket plug bases ( Natio nal PB16).
Six inches of bake lite rod.

(PcHtS shown ere those ectuellv used . Others
of equivalent performence m"y be substituted.)

a balanced line. T he usual difficult construe­
tion of t he Faraday shield if completely elimi­
nated by using one of the midget 40 meter
t ank circuit such as the type 40 J E L made
by Barkcr-\Villialllson. I t is easily adaptcd
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IF IT'S HAM PARTS

and EQUIPMENT IN
Central Ma ssachu setts

then of course it's ...
RESCO of WORCESTER

PLACE YOUR ORDER NOW OR COME
IN AND TRY THE NEW • . • . . .

N.tion.1 NC-2-4OC 1240.00
Hammerlund HQ129X 139.50
RME 45 166.00
National HRO·W 243.75

i Seb elf'l • ,..., """ • s,u....
Hammerlund Super Pro 330.00

National · Hammer.und • Cardwe:1 • Millen · Elmac
UT e - Aeroyol • S, ln nia • Spra2ue • Ra)1heon

R. C. A• • G amma~Dn ete.

Radio Electronic Sales Co.
46 CHANDLER ST. WORCESTER 2. MASS.

W., DAU W-' DJU

RADIO

MANUFACTURERS &DEALERS
We have a large selection or Components

for Radio & Televisic n , I BIG SAVINGS.

Rosislors, Seekers, Swilch. s,G. E. Swi tch.
olios, Tubes 12A6-6SN7-2X2/879­
Octal sockets-Jones terminal ships, 500
mzte rs (Weston etc.) o il filled condense rs,

etc.

Let us lawUJ )·our requirenvent.s ,

Ure ma)" ltare just ,ellUt ) "OU nee-d,
•

Clark-Reiss Distributors, Inc.
:12 nUO .-\. ()W A Y

l'iEW YOH K CITY. TEL. [)l l!b~· ,••6891

48

includes: The Two-dement Tube, Triode Am­
plifiers, Ioniza t ion , Thyratrons, Oscillators Neu­
tralization , Tctrodcs, I'cntodes, Phototubcs, Elcc­
tromagnet ic Radiation, Photovoltnie Cell, Dyna­
trons, M ercury Arc Rect ifiers, Cold Cathode
Tubes, and Cathode Hay Tubes,

T he concluding chapter, wh ich deals with
feed back, is pa rt icularly well done a lt hough
somewhat brief, T here are several references nnd
citntions but it is this reviewer's opinion t hat a
more elaborate bibliography would have been
a ppreciated by mnny readers . It is seldom indeed
t ha t the reader of elementary t exts is not in­
terosted III some p..art icular aspect of a book
wh ich he might wish to pursue farther. Here, a
comprehensive bibliogrpahy can be most helpful .

T his book is written in a n interest ing and
easily readable style. I t is pract ical and up to
date a nd appears to be free of errors . T he rna­
terial is presented in logical seq uence, and in ench
case the principle of action is clearly explained
before a discus.... ion of a pplicat ion is at tempted . it
is highly recommended to any reader interested
in the particular field it covers.

FCC
Ifrom page SO]

evidence for prosecut ing violators of the 1U:H
Communicat ions Act . The machinery t o per­
form this funct ion is manned by radio enginee rs
and operat ors, ubout seventy percent of whum
W{'!"t· or nrc licensed amateurs t hemselves, They
understand the a mateur's problems thoroughly
und personally resent illC'l-(al operat ors avni liug
t hr-msolvcs of t he privileges earned by t he umu­
tcu r when he n-colves his license . Wit h t he in­
(·n 'a .owl! congest ion ex pected in ull the nmuteur
bunds as a. result of the t remendous impet us
provided by World War II , t here will II(' littk­
enough room for the lcgi ti mutc operator wi t bout
till' inte rference caused by bo otleggers.

To loca te stations eneueed in the t ra nsmis,... ion
of espionage traffic before a nd duri ng: the wa r,
t he Commi ...sion operat ed a group of long- rnnn­
direction-finder stations equippe-d with Adcock
antennas. Bellin antennas were employed in the
reception of wea k :o<imal:o< from :111 part :" of t it..
world , Accurate frequency measurement equip­
men t , us well n:i other spec ia lized nppnrnt n... de­
velopcd by the F CC , completed the set-up.
Xlouirorine sta tions were located throucbout t he
countrv it:" territories nnd possessions, mnnued• •
by trained personnel. who were able to t rur-o t he
source of rudio cmis,..ions t o th' C' X:IC't po int of
orieination-e-evcn a room in nn upnrt mcut ho use.
T his network has now been n-convt-rtcd to peace
und the illezal operator in t hr- a mnteur band- is
nne of those l 'fuLlt m- which ma y t l ( '1H31lt1 a 1Zrt':l t
deal of uttention. ~ l :Ul~' illflg:tJ operators have

co
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FREE
INSTRUCTION

11I""ml;"t,~ IIcli,;c,'''!
Signal Corps

TI~LI<;(,iUAI-1i KEY

NEW... Complete
Crystal Finishing Set
Meet F. C. C. regulations for
frequency controlwith Quartz
Crystals. Finish your own

"! crystals to meet your indi­
vidual requirements. It 's

f un- it ' s e asy-it's econom­
ical. Kitcontains 4ATor BTlow

drift Quartz Crystals eut to U.S. Signal Corps
war-time specification. Complete accessories
includin$l B holder with .taiDless .~I b and lapped
electrodes a nd special d ev ice f or making limited I re­
queneyadjaatmenta- ftatglasallrindin8'plate8-coarseand
fine special erindin8' abrasivl'1I-cleaning b rush and Byntex
bearb and ~:rlete InBtruetionB. Be eure to specify fre­
q ueney desi eo we can send bJankBwithin easYarinding
range. Al a' . madne low cost.Send money
order. ebeck or ClUb f or )'Oor k it today.

COMMERCIAL EQUIPMENT CO.
Dept . A

1416 McGee Street. Kanus City 6, Missouri

Genuine U. S . Si,nal Corp" key with ,witch to elcee con­
t,cu, poli,hed durable enameled metal baK mounted
on a bakelite b..e. key lev'" i. nickel-plated. bra..
eilver contacu; paclr.ed in new. orilPoal bol<u. Shippin,
.......ill:ht. 1 lb. 10 for 18';0 9Se ea.

Army-Navy Type
IIEAn.-II ON"I<;S

Typo HS-23
Save u p to 70% on cenuine U . s.
Sianal Corp" headphorMS. Th~
a re the better $ 10.00 head phone.
for only $2.9;. Lee.ther-eovered
hea d band. detachable rubber
cu ah iona. liahtw~ conatrue-

:h;:;..ir~~.....S2 •95
Plu a Shlpplnlt Chari"

Order from your j(\bber or write direct

Wri'~ lor our Ulu. 'r.'~J Iit~,,'ur.
' ,,' uring .11 ' ypu 01 r.Jio p. r'ts.

DEPT A

ARROW ' RADIO CO.
2205 W. Division St. Chicago 22

been spot ted since the opening of various amate ur
bands, and approximately four hundred were
located during World War I I.

Radio Sleuthing
\Vhen an illegal operator transmits on any fre­

quency r he may be heard at any one or several of
the Commission's monitoring stations. T he inter­
ception is flashed by teletype or radio to other
monitors which immediately take hearings on the
suspected signal and transmit their reedings to
\fashington where they are plotted. T he Com­
mission's Washlngton office then notifies the
monitoring station nearest to the fix, which sends
out one or more mobile units to make an exact
determination of the station's locat ion. Frc­
gueutly, the interception is made first by the
nearest monitoring station, and in that case the
mobile units are dispatched immediately without
disturbing the long-range stations, and the entire
matter is handled on the spot.

D uring the war, an operator was arrested in
Xcw York City for operating illegally on fre­
quencies between 11 2 nnd 116 me and inter­
fering with \\'E US communications. T hc signals
were first intercepted by the FCC monitoring­
station in New J ersey, and bearings indicated
that the station was in Brooklyn. T he New York
City monitor was alerted and joined the hunt.
Boariuge and ot her methods of determinat ion
located the station in a first-floor apartment in
Brooklyn, N . Y. A warrant was obtained and the
operator arrested while operating his equipment
in violat ion of t he Communications Act. D uring
the t rial, t he judge remarked that the amazing
t hing (to him) was that the Federal Communion­
tiona Commission could first hear t he signals ill
New J ersey and then truce them to the exact
apartment in Brooklyn. That is the job of the
FCC sleuths.

Range No Faclor
Illegal operators sometimes claim that, op­

erating with very low power on ultra-high fre­
quencies, their transmissions are limited in range
-Le., they nrc not of inter-state character and
therefor not subject to FCC regulation. A careful
interpret at ion of the Communications Act of
193-1 shows that signals do not actually hare to
be heard in another state to establish interstate
evidence. The courts have held that radio is, by
its very nature, interstate in character.

Recently the operator of an illegal station was
arrested in Malden, Massachusetts , t ransmitt ing:
in the amateur band. He had been arrested in
1941 for the same offense and was therefore a
second offender. Licensed operators, who knew
of his aetivit ies, reported him to t he Federal
Communications Commission, and appropriate
action W 88 taken . Just because a person may live
in a communit y where no F CC monitoring station
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----
is located does not insure that he will escape de­
toction. The Federal Communications Commis­
sion mobile units are continually patrolling- the
country, stopping in cit ies to observe local ac­
t ivit ies, and listening from vantage points for un­
licensed stat ions. They don't telegraph an ad­
vnnce warning. When the operator throws the
switch, he never knows who may be list ening to
his stat ion and a proper license certainly makes it
much more pleasant all around .

Pink and Green
Licensed amateurs frequent ly receive the

fu miliar pink or green tickets in the mail, calling
attent ion to some violation observed by an FCC
monitoring stat ion. A common source for this
action currently is the operator who transmits in
the 2S-2!l.7 me band by doubling in the final with­
out fi rst ascertaining that radiation between
14·14.8.5 me is non-existent, Since, at this writing,
only amateur frequencies above 28 me are open,
signals in the frequency range between 14-14 .8.5
me stand out like a sore thumb and are easi ly de­
tected. A familiar green ticket is then mailed to
the offending operator calling his attent ion to the
violation and requesting an explanation. I t is
essent ial that signals of this sort on frequencies
not yet re-opened to the amateurs be kept to a
minimum because other agencies are et ill using
those frequencies and the interference produced
may have serious consequences . T he Commission
is doing everything in its power to make t hcse
bands again available to the amateur, but until
that happy day, it must protect the serv ices on
such frequencies against QRl\1.

Amateur Co-operation
A station operat ing in the two-meter band was

recently intercepted by Federal Communications
Commission monitors and identified to be a boot ­
logger. While monitoring the station's trans­
missions on separate occasions, three different
licensed amateurs were operating the boot leg
stat ion. Consequently, when the FCC closed in,
those amateurs became involved in the case. Al­
though ell the operators said they thought the
stat ion was legitimate, none of them had taken
the trouble to ask the bootlegger to show his
license, in spite of the fact that he had been ac­
cused of bootlegging by licensed amateurs over
the air. When the log of the bootleg station was
examined , it did not reveal the signa tures of the
licensed operators in charge (as it should if
they had operated the equipment in good faith
and in compliance with Rule 12.136). As one
of the licensed amateurs remarked, after being
questioned by Federal Communications Com­
mission representatives about the case, " You

"never know what trouble your friends can get
you into."

I
I
I
I
I
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DEPENDABlE
PER/DIII/ANtl

O th. r Us.s
Another a pplicntion of t his device is as a

frequency control, since it is very sensitive to
frequency changes and t he out put can be ampli­
fied to provide st ill further sensitivity. It can
a lso be used to detect distortion, harmonic per­
centage or ot her defects in amplifiers. As a
power factor meter it could be calibrated in
phase-an gle shift at any frequency. This circuit
should operate very well as a discriminator in
frequency-modulation work, if suit able com­
ponents for V-F tests arc substituted for the
values shown. Limiter action as well as t he
function of discriminator could be confined in
this one unit. In fact the applications are
almost endless and it is merely a matter of
discoverin~ additional utility for the device.

TRANSMITTER
If'''' pag' t4 J

Impedance is more important in most measure­
ments, but if actual values in henrys or micro­
farads are desired, these may be calculated
from the formula X - "';Zr ll. in which X ­
reactance, Z - impedance and R .. resistance.
This indicates reactance from which inductance
or capacity may he found on the reactance
slide rule or by calculation.

The values of R2 and R3 must be as nearly
equal as possible. Resistor Rl should not be
over 10,000 ohms as higher values will broaden
the response and accurate readings are difficult
to obtain. The setting of Il, may be calibrated
in tenus of resistance or impedance for faster
operation.

T he input t ransformer should be matched to
the load, but this is not critical and, in general,
a higher-impedance transformer for a high-imped­
a nce and a low-impedance t ransformer for
a low-impedance measurement are all that is
necessary. An output transformer with 10 to
5O-ohm output impedance is satisfactory for
most applications.

loosely coupled to the antenna feeder , produces
d.c. for the same purpose. This tube also serves
as a monitor-rectifier for plugging-in a headset
in the monitor jack in order to check the speech
quality during modulation.

Some loss is introduced by the antenna switch­
ing relay, and likewise a degree of impedance
irregularity; but the convenience derived from
using the same antenna for receiving tends to
offset these disndvanatnges.

IConti_uro on l ollowing pagel

MEASUREMENTS
II'''' pag' tSl
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QSL's?? SWL'sn Samples? W8DED, Holland, Mich .

Triplett Meters - - 2' square Bakelite 0-150 m.a.
- - 2 for $6.50

Radio Tubes, Pans, Condensers. Free bargain lists.
Potter, 1314 McGee. Kansas City 6, Mo.

RECEIVERS IN STOCK. Con kl in Radio, Betbesda,
Mar yland.

A ·F System
The audio-frequency system employs a 6SJ 7

voltage amplifier for connection to an ordinary
carbon hand mike. A small port ion of the
cathode current of the second tripler is passed
through the microphone by an R-C filter in order
to eliminate a battery for mike operation. A
6F6 or 6V6 may be used for the power audio
stage which modulates the cathode circuit of the
S I5 c1""S-C r-f amplifier.

A small amount of inverse feedback provided
by a 2-megohm resi stor from the 6FG plate to
the GSJ7 plate improves the modulator charac­
teristics. Grid and cathode modulation present
a more variable impedance load to the audio­
frequency tube than in the case of a plete-modu­
lated circuit. Both of thc fanner require a greater
degree of coupling to the antenna, and a lower
value of grid drive for good quality modulation .

Mechanical Det.ils
The photographs (Figs. £ and S) show the gen­

cral luyout of the components with the exception J
of the final grid circuit which was later modified
to conform with the arrangement shown in the
circuit diagram. A small 22.5-volt C battery was
used in addition to the gridlcak bins to safeguard
the 815 tube (especially during tune-up periods).
It is possible to eliminate this battery and sub­
st itute a 5,OOO-ohm resistor in place of the 1
batt en' und radio-frequency choke in the 815

• •

grid circuit . In this ease, a 200~ or 300-olltll
resistor should be plugged into the jack which
measures the cathode current of the 815 tube
when tuning. The lat ter was included in order
to plug un external milliammeter into the 81"
circuit for occasional tests .

T his transmitter is not intended us a perfect
example to be followed precisely by "t he COII­

st ructor, but rather as an accumulation of prac­
tical ideas which may prove useful to the builder
of amateur radio rigs.

SIX-METER DX
!from page 17)

Pa.t Observa tions
T hese erratic G layer observat ions would ap-

described in Com pies Rendus observations of a
layer with a virtual height between 400 and 600
kilometers lasting }.1 to 4 hours. T he crit ical fre­
quency of this layer has varied from 500 kc to
2')()() kilocycles greater than the F2 observed at
the same time. Some formations of a G layer are
known to occur 5 to 6 hours before a. great
ionosphere storm, while Kirby and J udson be­
lieve it also occurs in the ionizat ion pattern at
sunset .
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and price list, to Roy.l Printing, M.aldeo , M.ass.acbuset ts .

New meters, all types. Write for l ist . Westchester
Electronic Products 29 Mi lburn Sr. , P. O. Box 2}1
Bronxvi lle 8, N. Y.

QSL CARDS. Send for samples, W9KXL, 1507 Central
Ave., Kan sas City, K.ansu . •

Low loss antenna transmission line. Polystyrene in­
sulated 70 ohm J{" coaxial cable weatherproofed Be per
foot .
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to 18.3 Me 7 Tube Superhee-c-I Stage of RF- 2IF- 2
Audio-Beat Oscill ator-AVC-Xtal Filter. An ideal
amateur communication recei ver-Present ly operates on
12 volts d .c.e-dynamoror plug-in (dynamotor included) .
For 110 AC operation, merel y necessary to build sma ll
AC supply and rl u ~-in in place of dynamotor. Instruc­
t ions Included . Price $69.50 F.O.B.. (Write for surplus
list .)

BC 406 SURPLUS SIGNAL CORP RECEIVERS. 205
Me fifteen tube Superheterodyne-six of them Acorn
Tubes. Rugged cons truction easily adapted for ten, fi ve,
two meter reception. Parts worth much more. Price $30.00
F.O.B.
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-:::z...ELECTRONIC SPECIALISTS

WANTED - WANTED - WANTEJ)

THE HAM SHACK
IDS Linden AYenue, South S.. Franclco. California

I
SUPERHET CONVERTER I

[from _ell]

pea r to agree Iavorul ly with IOJ! reports where
FSPA on 56 me reported hearing \\"351 on M ay
6, 1936 with n QSA!j...H.~ signal. Later the same
year , W3AI H worked W6DOll cross band, with
' \':lAIIl on 5 meters. Then on December 27, at
1010 EST, \\"2IlXD copied a test t ransmission of
G51lY on . 56,208 kc. It was also in 1936 that
Cecil ~Ielranhy, Korth Wales , British l si...
heard a fading signal signing \ ' ](2N- , which wu
later chalked up to YK2:\O.

To summarize we find : 1. Although the
measured critica l frequency of the F2 ionosphere
layer never permitted di rect cont acts on the
56-me band, it hag on several occasions provided
a lII UF exceeding 50 megacycles, the new band.
f. The F, maximum generally precedes the sun­
spot cycles by at least 6 manti 8 . It is expected
that the su.nspot cycle maximum will occur in
lil a)' 1945 and will be recogn ized by the rapid up­
ward swing in sunspot nu mbers within the next
2 years. S . T he rail of 1946 will definitely im­
prove In-meter con tacts and may an one or two
days have an ~ I UF above 50.0 mc. ~. G lav.,. re­
flect ions which have accounted for much of the
t rans-Atlantic work on 56.0 megacycles are
known through past experience to exist at thia
particular portion of the sunspot cycle.

• Receivers
• Par t s, etc.

• TrallS IIlitters
• Amplifiers

We PlY top price. for your discarded him
equipment. Ship anything and everything to u.
for appraisal lind en immediate offer. If no
deal is made, we guarantee prompt and safe
return of yOUl property .

IJo rl ' t Delay - - - S end l\' 0 Jr to

I n the Rock )' Mountain Region
it' s

Radio &Television Supply Co.
B08 EUCUD AVENUE, PUEBLO, COW .

" / j lH Jo.. ', Iwne II, _'II,. u-
_ It _,,', H '-'1 PI.n. J719"

FORT ORAtlGE RAOIO OISTRIBUTING COMPANY
UNCLE OAVE"S RADIO SHACK

356 Broodw.y
Albony 7, N.w Yorlc

Phon.. 3-2109, w-IOO

FILTER CONDENSER BARGAINS!
BIG NEW CATALOG! WRITE FOR LI ST!

,Si t ... "

~----------------.
In Northern C.liforni" I

• it', I
: SA N FRANCISCO RADIO & SUPPLY CO . •

Publ ic Address Equipment I
I. Short. Wave Receivers s: Transmi tten I

• I
I He.dq~rten For Amateur Radio Suppli~s I
I 20 Y••n Depend-bl. Service,
I 128D-1284 M.rlcct St., Son Froncisco 2, Coli!. IL..- -J

•

order to tune. over the '144-1Il<: amateur band.
A receiver covering this r('~ioft is of &Teat
service in checking the oscilla tor spread. A
low powered t ransmitter may be used 8..':1 ' a
sie;nal source, and the oscillator band-set
capacitor varied unti l th is signa l produces a de­
flection on the PE5 used on the main .unit . Once
the band has been located , r-f and mixer stages
can be aligned . Probably the best bet is to omit
the B plus wire to the 6AK5 plate coil, and to re­
move this t ube from its socket-s-connect ing the
antenna temporarily to the plate eoil of this stage.
Once the m ixer is aligned with the oscillator,
little difficulty should be experienced in lining-up
the radio-frequency stage.

For alignment purposes we em ployed a Ire­
. quency meter previously used in WERS work.
The parallel rods were equipped with a Mortine
bar to raise their resoaant frequency, and the
curve exterpolated from available signals of
known frequency. It is also necessary to tune the
output transformer for maximum input to the
100megacycle mixer in the master unit (or com­
munications receiver). This tuning is reasonably
broad , and tbe capacitor may be peaked for
maximum indication on the 6E5, for opt imum
signal , or even for maximum background noise.
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.let your HE ADtake you
(TlIf' OI', r aK' A mninm today hat a I'hlJkr IJ/ j ll :> / ( U;'lf

" ·ha t' ,.his JU I lake h;m' ·. fi r l"nrJ(Js;ng "·is,,!.. flu
NHOW /0 ! olluw. Let ' s skip " head /0 veers, (J"J la !'t' a

/,Iok.t j uh".j unt's - anJ /iden to hi", ...)

" S O M F. l I M U I fc:c1 so good it almH.~1 sca res me,

"Thill house -e- I wouldn't swap a shi ng le: off its roof
for an)' other hou se on eart h. Thi! lmle valley, with rhe
pond down in Ihc hollow a e rhe had ., is t he spot I like bnt
in all the world.

" And they're mine. I own 'em. :'\obo..ly u n ukc 'ern
away /'lib", me.

"'I' \ 'C' got a little money coming in , rq;ubrl )' . ~ol mu ch
- b ut enough. ..\nJ I tell )'01.1, when )'ou elLn go to bed I:,'c:r )"

eighr with norhing on your mind except the fun you're going
to have tomorrow -e-thar's 3 5 ncar H ea ven :1.$ m an gets un
thi, eareh!

" It wasn't always 500.

"Back in ·,.6-that was righ t after the war and someti mes
the going wasn' t tOO easy- I needed cash. Taxes were tough,

•
und then Ellen gut sick, Like al mO'i t everybod y else, I wa"l
],u ~'in l.' Bond s through the Pa yroll P lan - a nd I figur~l on

~' ;I sh i n ll: some of them in, But sic k as she was, it was Ellen
who talked me out of i t~

.. ' I>on' t do it , J ohn!' she said. ' Ph riU don' t ! For the firs t
t ime in our lives, we're really saving money. It's T/)(Jlld" J ui
to know that every single r a)'<1a)' we have more: money put
a~i.le! J oh n, if .....e ca n unly keep up this saving, think whae
it can mean! :'>1arbe somC'tlay l OU won ' r ha ve to work..
:'>l a~ be we <:an own a home. And oh, how good it would £«1
tu know that we need never IIl'orry :about money when we·r.·
..1.1!'

"Well. c \"cn a fte r she got better. I s t:ayed :aw:ay from t ho
w«k1r poker game- quit dropping :a lit tle cash at the hoi
spots no..... a nd t hen-gave up some of t he thin~ a man (cd..
he has :a right to. We d id n' t have as much fun for a ..hil.
hut we r a id ou r taxes and the doctor and-e- we didn' t roue'"
the Bonds.

" What's more, .....e kept right on putting our exU'~ o.:a.sh
in to U. S, Savings Bonds. And the r aY-(lfl" is ma killi;"( l h.:
wur!d a prett)· swell place today !"

•

February. 19 46
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The Tr~IIJur] D~purlnU"lll(J:,wlJ""/~(I,,n trith appr(( iulion

I~ pu/JIj(4tion of this <I,l:-~rtiunltn t by *
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SOLAR CA PAC ITOR SALES CO RP . . . .., ..... Co...el ..

~"'CilO'"
ST AN DARD TRANSFORMER COR P -I ')

Tr.nafolm.....
SYLVAN IA ELECTRI C PRODUCTS. INC . . . . . . . . . "

Electronic: Tube. .
TAYLOR TUBES. . . . . . . . H

EJectronic Tube.
TEL ICON CORP . .. .. . ~ . . . . . . . .. . , foo

U. S?TR~7jR~ DEPT SS
Victo ry Ronda

WUOLESALE RADI O LABORATORI ES . . . . .. .. . _.. ,,-4
H a m P art• • nd Equip m..nt

Se nd for•

NATIONAL. BUD

CARDWELL. BULEY

R; C. A.• HAMMARLUND

HALLICRAFTERS

R.W . T. The '\"llrl,!',; 0111 1':"'1 aw l
Jar;'::. ·:"'1 nadin Supply "nll"f~ !'oonn

\\ ill h e n'all~' 31!uin In serve tllt~

,'-.. rl,I\ .. 11I0 ..1 t~"tetin g' u se-r.., " 11 11

H~llliu .t\ mate-ur-... O'WC a uuin Hili
~ .

ca n c h o o -e f roru onr Ir('nt,'wlul! ,;

lO ltw.L nf ,"~I!"'I ... rl" illUl equipment.
0111 '1' a"i,in ' 1111 4";.111 , It' flen d on

~ .
o u r 'I'wrlf ' r - I" 'nlilry reputation
fnr CJlI ltl it) , a m l :-ulIl1Il \-aIIlC~.

O ,u'e n;:a in )"uu"II IIa \"t! our :,pef'fl,"
"'I'n it 'l~onlf'r 1"i hippt·tJ 0 11 1 sa n te

tlay r' ~ t· ei\!f·fl. .1\ II s ta nda rd Iines
a rc IIH\\' in 1' l m~k fi r n il the wa}".
The}' itH'lmle:

GO AHEAD, HAMS

THE AIR IS YOURS AGAIN

R ~ W. T. 1946 Catalog

~ioW~

uleviswn In~.

WtJrJ,, '1 [arg. ,' Radio Supply HOIlI.

( Dept. CB-6)

100 Sixth Avenue , New York 13
80ston, Ma n . • Newark, N. J .•

•

•

Jafayelle Radio An a at ...i. k (..) appcarinl aftc, an .dverti..., '. nam.. ind,c. ' ",
that r o . d v.. rt i...m..nt app,Ja,. in the curn n t i..ue.
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SLILEY ELECTRIC COMPANY, UNION STATION BUI LDI N G. ERIE. PENNSYLVANIA. U.$.A

:l

10 @

- Ii" -
• • -
~I

M f- ...."'"
486

~

P r ices on 20-meter a nd spe­
cial o rder crystals t o be
announced short ly Keep
in to uch with yo ur m iley
d is t ribu tor for la test in for ­
mation.

Frequency selection from your Blile y
distributor's stock

TY PE AX2

3500-4 0COkc . . . 52.80 ea.
7000·8222kc • . • 2.80 ea.

N ot a thing has bee n ove rlooked to in­
sure top perform ance unde r a ny cond i­
t ions e ncoun tcred in a mateu r equip ment .
All our wartime experience is re flected in
t h is new model , engineered specifica lly
for a mateu r frequencies.

TYPE AX2, THE NEW BLiLEY CRYSTAL FOR AMATEUR FREQUEN CIE S

J ust one look a t th e m any features that
m ake up t h is new t y pe AX2 a n d you ' ll
underst a nd why we say it' s a worthy
successor to a long. famous line of B liley
C rystals for a mateur frequencies:

1 T o prevent " aging" it is acid e tched
to freq uency by B liley's patented
process.

2 N a m epla t e ca librat io n accura t e to
=l:::: .002% a t 25°C. in factory oscilla tor

3 T e m perature s tab ility bette r tha n
:::t: .02';;: between - l OQC . a nd + 60 Q C

4 Act ivity level tested between - lOQC.
and + 60' C .

S Stainless steel, coined elect rodes, con ­
tact plates and sp rin g.

6 Solid, sta inless s teel pins.
7 \Ve ld ed con tact between

pins a nd con t act plates.
8 N eoprene gasket seal.
9 M oisture resistant, m olded

phenolic case a nd cover
10 Small, compact size permits

easy stackin g. Two units
m a y be mounted back to
b a ck in s t a n d a r d o cta l
socket.



SOLAR CAPACITOR SALES CORPORATION
285 Madison Ave n ue . New Yor k 17, N. Y.

~l_.~

•

No atmospheric moisture can penetrate this prorecrive

housing to attack the capacitor element. I n genuine

wax-molded "Sealdtite" capacitors, there just is

no possibility of those twin omens of trouble -

soggy cardboard tubes and moisture-filled hollows.

For real reliability, specify Solar "Sealdrircs"
for your new designs.

/

Take a genuine "Seald rite" capacitor and try to squeeze it. No "soft spots."

\X'hy? Because th is Solar capacitor has its high purity paper-and.

foil-winding ingeniously molded into a cylinder of solidwax.

•

•
•
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