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~~ Quick as a wink the Fairchild Night
Owl Camera records enemy movernents in­
tended to be hidden by darkness. Quick as
a Rash the radio of the photo-reconnaissance
plane keeps touch with its base-and clearly
- foc Solar Elim-O·Stats are pact of the
electronic equipment of these highly per­
fccted cameras. This is but
one of many instances where
Sola r EJim-O-St3ts are being
used to absorb local inter­
ference and keep sp ee ch
channels free. Let --....
Solar advise you on
radio-noise suppres-
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Grid modulation is employed at \VBKB and a broad band
of frequencies must be passed in all stages fo llowing the
modula ted amplifier. Multiple -tuned res istance loaded
coupling circuits arc used between stages.

Performance. stabif ity, dependabifiry are good reasons
why Eimac tubes arc to be found in the key seekers of the
ouesrandtng new developments in Electronics. Balaban &

K atz. owners of television station \X'BKB of Chicago,
offe r pocent confirmation of [he face that Eimac cubes are
first choice ofleadingElcceronic Engineers the world over.
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First models off the peacetime production line at Hailicrafters go to hams. Desig ned
originally for and by amateurs, Ha ll icra f ters equipment comes back from the wars

even further refined and perfected . . . ready to fit Into your ham shack.

Available Now limited number of Hollicrafters models that hove won the respect and
admiration of amateurs everywhere. As we return to private business our slogan is

now, and will continue to be ..."hams first." At this time available merchandise will

be carefully channeled out to regularly established Hallicrofters distributors to be

sure that it reaches our primary market first ... the amateurs.

THE HAllICUfTERS (D . , MANUFAnURE RS OF RADIO AND HECTRONI( EQUIPMENT . CHICAGO 16, U. s. ... .

' ... I

halli[raftl!rs RADIO
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RADIO AMATEURS CAN NOW OBTAIN
CATHODE RAY TUBES FOR EXPERIMENTAL USE

Syloania Dealers Are
Sources of Supp ly

A mateur radio enthusiasts will welcome the

news that cathode ray tubes are now avail­

able through Sylvania Electric d istr ibutors,

ret a ilers or rad io servicemen.

\'\1th the return of peace, and judging from

the great strides made in the field of elec­

tronics d uring the past few years, develop­

ments in tclevieiou will he g reatly increased.

/IE READ)' FOR TELEI'ISIOS

Telcvi-iou transmitt ing sta tions will no

dou bt crop up all over the nation. Television

will then no longer be ass igned merely "ex­

perimenta l" hands.

Rad io amateurs unfamilia r with thei r local

source of supply for the-e lubes are urged

to wr-ite Sylvania direct. for the Sy lvania

Distribu tor nearest 10 you.
•

SYLVAN I A V ELECTRIC
IUIUS OF RADIO TUBES: CATHOD£ RAY TI:B£S: El£CTRll NlC DUICES; FLUORESCENT LAM PS. FIXTURES, WIRING D£Y1CES: meTRIC LIGHT BULlS
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Tilt: Rt:C.:~T series of catastrophic hurricanes
t hat devastated many coastal areas from the
Gulf to Hnt terus, has placed grim emphasis

0 11 t he neces....ity fur utuateur radio and t he de­
sirability of clearing ndequnte channels for such
operation, Hot only in distress communicut.ions,
but also for the amateur's regular work which
keeps him on the air find insures his ubiquitous
presence when and wherever disaster st rikes. The
pattern has been tragically monotonous, with
communities and large areas isolated and "corn­
municat ions wiped out."

The amateur is now operating 0 11 112~116

megacycles, ami will probably shift. over to his
proper 144-148-mc ha nd in t he nenr future. The
faci lit ies of his stat ion U TC available for emergency
traffic. ~tuch of the equipment is manned b)'
\\' E nS veterans, a nd close tie-ins arc being or­
gnnized with the Red Cross. However, the v-h-f
bands alone provide a woefully unsatisfactory
answer to t he problems of disaster communica­
tion. w o write th is in full recognition of what has
lx-eu accomplished on 112 a nd of t he possibilit ies
of these frequencies, particula rly in reference to
mobile installations. Admittedly, 112 or 144 is
indispensable M a complementary disaster
service. But definite limitations nrc imposed by
dist a nce and terrain , and nature's holocausts have
no more respect for a target than a Xip balloon or
a buzz-bomb. T he inadequacy of the very hlgh
frequencies in many conceivable instances of
emergency communicat ion is recogni zed by t he
FCC in its proposal to establish amateur cmcr­
gency networks somewhere between 1 6.~ and
l SOO kilocycles-in the neighborhood of our 01<1
and long-suffering ltiO-meter band .

Unlce.. the complete restoration of the pre-war
17rMl-20r.o-kc allocatlon is contemplated in the
nea r future (which is ext remely dubious), we ca n
sec little sense in the proposed emergency alloca­
tion. Certa inly it would 1I0t be so effective as an
e xtra kilocycle or two on the fringe of our vir­
t ually assured SO-meter band. I t will hardly spur
the amateur's ent husiasm (or emergency work if
he must build special equipment (or the job, and
be permitted to U~ it only for occasional test
trunsmi sions while sitt ing around waiting for an
earthquake. Of course, the Commission a nd
others may point out that amateurs nml the gcn-

Oclober, 1945
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crul citizenry did practically the sa me t hing with
the ' YE n S. However, there were many shades of
difference in the wart ime situation. It was t he
patriot ic t hing to do. T he emergency wass always
present , its grim potentiality reiterated wit h
every newscast and headline. The '''EnS in
many sect ions of the country were well dis­
ciplined. L..'1St , and by no means least , it was the
only way the amateur could st ay on t he air. O~
viously, these a rguments offer little incentive to
the establishment of a lGO-meh'r net (wit h gen­
eral operation excluded), where the addit ional
equipment may run anywhere from u set of coils,
a. special crystal und prul mhly a globe-girdling
a ntenna, to u complete extra rig.

As we write this, a tropical hurrica ne bus
veered in from the Bahamas, and is cutt ing a
hundred-mile-per-hour swa th across the Keys and
southern Florida. Prior to Pearl Ha rbor , F lorida
probably had the best organized disaster net of
any state. (If we're stepping on some New Eng­
land toes, just toss it off as t he ravings of a
Yankee who operated for several winters with the
Florida net. ) The net W38 on 80 cw, and was well
d isciplined by t he Army Amateur Radio System .
Six nights a week, it handled messages and rag­
chewed, with one evening out of seven given over
to drill and st rictly AAHS traffic. Similar set­
ups, of course, existed in many other sect ions of
the count ry.

The point is , t he a mateurs were operating
continuously and naturally within a band t hat
could be alerted for emergency at a moment's
notice. This is the big argument (as ide from the
characteristics of the band) in favor of an
emergency net worklng in or close to t he 3.j()()­
4()()()...kilocycle allocat ion , where nothing more
would be required than a flick of the ECO, or at
the most, an ext ra crystal. If the FCC prefers to
designate a narrow range of frequencies at either
end of t he SO-meter band (or disast er communi­
cations (ra t her than intra-band operat ion} , the
amateur is hardly one to tum up his nose at an
extra fixe or ten kilocycles.

The main thing now, if only from the emer­
gency point-of-view, is to return the 8O-meter
channels to t he amateur as quickly as possible.
T he Board of 'Yar Communications should be

IContinued on pog' 46J
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Here's the New RME 4S now on soll Ie
dt your duthoriud distributor.

....... ...

THE U te 4$ EQUIPMENT
RelEAS E BUllETIN WI LL
BE GLADLY SENT YOU
UPON REQU EST.

On b.ttleships •• • cru isers • . . destroyers
•.• urriers • • • on l. nd sh tions - whether
our yKtorious fleet w. s in home wol ters or
b.tt ling J.p instd ll. tions on the Inl.nd Su
-. I.m il i.r n. me pl.te on thouunds 01
NAVY r.d io units rud:

MANUf""CTURED f"OR THE

UN IT EO ' T AT ES NAVY BY THE
RADIO Mf"C . ENC INEER S, PEORIA, ILLINOIS

Now th.t yictory is won, thou s.nds of ,. dio
oper.tors will be loo ~in g for this ", me n.me
signifying depen da ble receiy ing eq uipment
when pl.n ning t heir post .w. , "drum" st.tion.

•

The m"tch ing sped ke r h. , d n
dCo llitiu lly designed housin g.
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EXCITERS FOR THE
NEW AMATEUR BANDS

JUGGLING 80-METER CRYSTALS TO HIT
52.5-54 MC AND COVER THE REST OF
THE BANDS UP TO 148 MEGACYCLES

HERBERT S. BR IER, W9EG Q

•
EYeo

..

-ri'\

607

.. ..

300....00Y
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•

C.. is a 1-40 JlJlf per-section capacitor, coil lJ3 is
the same as 1..2 with a 2-turn link wound around
the center plus a special 52.5-54-megacycle induc­
tor consisting of four turns of 110 wire wound
with a lU" diameter and 23-'2" long.

Approximately 10 watts output should be
available frum the SI5-:mflicient to drive a

Fi, . 1 . The above circuit will cover all bands between
3.5 and 30 megacycles with 80-meter crystals. Parts

and valun arc as follows:
( 1-200 lJ.1J.f for 3.5-mc xtals, and 100 IJ.lJ.f for 7-me:

xlals
C" C.-150 ppl
C,-50 I'pf
C" ( e, C" Ca, ( 0, CII, - .002 J,J. f
LI-10 turns '22 1%:- dia. 1 - long for 3.5-me: xtal.

6fh: turns 122 1fh: - dia . 3/4- long for 7-mc xial.
Lr-16 turns ; 18 1fh: - d ia.1 fh: '" lon9 for 3.5 and 7 me:

7 tum. ' 18 11h - die. 7/8-lon9 for 7 and 14 me:
4 turn. 1141 1f2- dia. 1 '" lon, for 14, 21 and 28 me:

L..-same as L2 wi-til i -turn link. added to the B+ end
of each coil

P~ ma pilot bulb
Rl - 1oo,000 ohms
R2, R.-500 ohms
R.-25,OOO ohms
R" R.--50 000 ohms
Sw closed for operation on xtal frequency

THE FAC7 THAT the new amateur bands arc not
all harmonically rela ted has been a stumbling
block to many amateurs in designing exciters.

T he fol lowing discussion and diagrams show
how t he job may be done quite simply.

The proposed 21-mcgacyclc band intrigues
most amateurs although it will probably be the
last one authorized. .A tritet oscillator, using
activo z-megacycle crystals, with the plate cir­
cuit tuned to the third hannonic of the crystal
frequency, will easily drive an 807 on this band.
Using 3.5-megncycle crystals, there nre two up­
pronches to the problem-c-doubling in t he oscil­
lator and t ripling in the next stage, or t r ipling
in the oscillator and then doubling.

T he circuit for a practical exciter is shown in
F ig. 1. T his circuit is interesting, because it
allows all bands between 3.5 and 30 megacycles
to be covered, using 3.5-me~acycle crystals, I t
will deliver enough excitation to drive a quarter­
kw modulat.ed amplifier on each band. Coil ~,

of Fig. 1, with tke 7 and 14-mc winding, is also
used for 21-mc output from 3..5-mc rocks when
the osci llator plate is tuned to 10.5 megacycles
and the 807 functions as a doubler.

T he 5O-54-megacycle band presents the
greatest difficulties. There is no practical way
of working the entire band with in-the-band
crystals, hut Fig. 2 shows how 52.5 to &-1 mega­
cycles call be covered with 3.5 to 3.6-megncyc1e
crystals. The 61..6 oscillator has its plate circuit
tuned to the fifth harmonic of the crystal, driv­
ing an 815 as 8 tripler. With active crystals the
output from the oscillator ,...ill be sufficient to
drive the 815. Coils L 2 and L3 are center-tapped .
The neut raliz ing capacitors C6 and Co are small
tabs of metal I" square, mounted on pieces of
st iff wire and placed near the 815, paral1cl with
the plates. Xeut relizat iou is not required if only
52.5-S4-mcgacycle operation is desired. \Vhen

October, 1945 7
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lOO-watt modulated triode in the final stage. By
making all coils plug-in, and using three crystals,
all bands between 3.5 and 54 megacycles can
he tuned with this exciter.

The H4-H8-megacycle band can be reached
by using the fifth harmonic of crystals between
3.6 and 3.7 megacycles and a series of doublers,
as shown in Fig. S. Neutralizing capacitors C~n

und C22 are similar to those described for Fig. 2.
The square pieces of metal are mounted on

ICon/inned on pag< 46 )

•
6L6

Fig. 2. Hitting a good sli ce of the 54-megacycl e band
with an 80-meh!r xtel , Components and coil data as

fo llows:
( l-2oo JJlJ.f for 3.5-mc II tals

100 Jl.lJ. f for '-me Jlials
50 lJp.f for 14-mc dais

C~140 Il~ per section
( .-15 lJJ.tf (to balance excitation to the 815)
( 40-35 IJlJf per section (use 140 1lIJ.' per section iF.11

bands are to be tuned with this exciter)
( $1 ( ,-neutralizing eepecitc rs. See text
c., CA, ( t , ( 10'- .002 III
( II, Clr-SO JJ Jlf
L1-l0 turns , 22 11h; ' dle. 1" long for 3.S-me xtals

6 Y2 turns , 18 l '1h ' d i•. 3 /4" long for '-me xlals
6 t urns 114 1 11' die . 3/4"'on9 for 14-mc :lla ls

L2-40 turns 120 2" dia. 2% /1' long for 3.5 -me
20 turn s 118 2 " dill . 2Y2 " long for '-me
12 lurns #14 2" dia . 2"h" long for 14-mc
10 turns 11 4 2" di• . 2% " long lor 21-mc (also

used to tune to l8-me when working the 6­
meter band)

6 turns , 10 2 " dia . 21h" lon9 for 2S-mc
L.--(with C.... 35 1J lJ.f per section)

14 turns #14 2 " dle. 21h" long for 14-mc
10 turns 114 2 " dia. 2''' '' 'on9 for 21-mc
8 turns 102" dle. 21h " long for 28-mc
4 turns #10 2 " dia . 2th .. lon9 for 52.5-54-mc

p~ ma pilot light
R,-100,000 ohms
R2• R,-500 ohms
R..., R,-30,000 ohms
Re-50,OOO ohms
Rr-15,OOO ohms
Sw closed .for fundam~ntal xtal frequency operation

This circuit coven the 144.148-me9acycl~ band with the foUowin9 parts and conslllnls:

La-3 turns 11ft... die . 1 '" long
L..., La-3 turns 3/4" dia . 1" lon9
L,-i turns 3/4" dia . clcse-weund center-tapped
Lr-1 0 "lenglhs 1ft" dia .lubing spaced 1"
P--60 ma pilot light
R" Rt , R.-1 00,OOO ohms
R...-500 ohms
R" Re, R" Rr-50,OOO ohms
R,-25,OOO ohms
R,o, Rl1-15,OOO ohms

Fig. 3.

C,-200 1'1'1
C,-50 1'1'1
C,-25 I'}d
C•• C,-15 1'1'1
c; C" CSI ( ll, C.o, Cl1 , C12, Cu , C...., Cu , Cle, C,r-

.001 IU
Cu , ( ' ll, C20-100 1JlJ.f
Cu , ( n-See text
L,-10 turns 1th.. d ia.1 "long
Lr-5 turns..1th "~dia . 1" lon9

144 ...c:

•

L"
8 \5

144wc

8 0 7
72 ...

6V6

e..

6V6.....6L6

u --.

= .. ..
lIIT...L. . W

SHOflTIN~ )3.' -
3 .7MC 'A', .. ~

,
•e,:r: e' I C ll

I
C Il

I ".. e,".I .. C16:I: ;' cnX ~ -r .", r

" .. .. .. "' ~ .., , •e, •
300-35OV 4 00y
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BALANCED R-F IMPEDANCE
MEASURING SET

A VERSATILE INSTRUMENT FOR MEASURING
THE IMPEDANCES OF TWO · WIRE FED
ANTENNAS IN HIGH.FREQUENCY OPERATION

FRANK C, J ONES, W6AJ F

Fig, 2. Twin T lmpedanee bridge for use with single.
wire·fed .nletnnas

oscillator or si~nlll generator. Any conventional
signal oscillator will prove suitable, alt hough
the technical details for constructing an inst ru­
IIWIlt of this type will be described in a forth­
t·(lming; article by the author.

"
1

15

~""110 0 C, C'"",

io • ..

• • •

LI ~ 28 T
Lz-1 4 T
L,-7T

-----
G •

G
'40see ",-

RF OSC. DEl.
e, 1100",

THE TW IS, or parallcl-T impedance bridge
enables the user to obtain improved reception
or transmission in the high-frequency region

tJIfOU,I,dl better impedance matching of the t ra ns­
mit ter or receiver to the antenna system. The
net resu lt is nn npprecinble reduct ion in losses
due to impedance nils-match Of standing wave
('fleet.s .

'Vitia the aid of the Impcdn uce Measuring Set
it is a simple matt er to determine definitely the
correct opcrutionnl udjust nu-nt s for a ny single­
wir e or two-wire-fed ant enna system in the Ire­
qucncy runge uf 2 to 20 un'gncycles, thus 8SSUf­

iUJ!: opt imum efficiency from t he particular an­
tenna system in 11 1'( ' , (Iucsswork is no longer
n('c~...ary.

T he cost of t he measuring equipment is very
reasonable and the {'OIIl IMHlPlib arc generally
available from the experimenter's surplus stock
of parts. Operation of the impedance measuring
set requires two :L....sociated pieces of apparatus :
I.-a short-wave receiver and. 2.-n test signal

Fig. 1. Two T n~tworks which, when eembined, form
• "P.r.Il~1 T brjdg~"

Aetuol

~~ •
•0-1. ..It.T G,

0 0
A.-

~a"- - - --~

o--;J ' , f.;. ~ I
L ~ •

Equfvolenl
1r_1.. lrnp<ldone.

e' R1

o-J~
pl»il",.

Cl. C,

RI• R(I+.fJ: )G,

Techn ical Description
Impedance bridges of the type described

herein have been in use for several years for the
purpose of meas..uring impedances throughout the
runge of 0,;") to :ro me. The conventional instru­
ment i:-; useful for measuring impedance to
ground if its resistive component is not less than
1,()()() ohms. Lower values of resistance may be
measured by changes in the constants of the
bridge circuit, but with some sacrifice in ac­
curacy. .\ more useful fonn of instrument was
found desirable by the author, in order to meas­
urc bnlnnred-to-ground impedances, such ns
rhombic and doublet antennas with two-wire
feeders. For these purposes a balanced form of
measuring set enu hc utili zed to determine
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Fig. 3. The more versatile balanced r·f impedance
bridge. Coil values may be the same as Fig. 2

...,,'

quickly propt'r impedance mat ching, untennn
Tl'SOIllIDl'C, terminat ion of rhombic antennas, a nd
many other miscellaneous measurements.

The tYJ)l'~ of impedance bridges shown here
may be const ructed readily from available parts,
and calibrated from an assortment of condensers
and 7"1 or l -wat t resisters, if regular standards
are unobtainable. A very few dollars invested
in such measuring equipment will bring divi­
douds in the Conn of increased antenna efficiency
for both transmission and reception. The same
bridge may be used to measure small induct­
anees, and capaeitancee 85 low as a fe,... #lIJr.

The impedance bridge is employed in conjune­
tion with un r-f oscillator (an all-wave test signal
generator is satisfaetory}, and a null detector

Fig. 4. Showing constructional details of the balanced
,.f impedance bridge

uu equivalent parallel tuned circuit with pruetj­
eally zero los....

The T network of ,t in Fig. 1 has a n equivalent
transfer impedance consisting of a positive re­
sistnuce controlled by capacitance rat io, and tl

fi xed capacitance in series. The T network H has
:111 equivalent t ransfer network consist ing of u
negat ive resistance in series with a eapar-it nnr'e
a nd a ll induct ance. when the two are combined
in parallel the result is a means of obtaining a
t runsfer impedance of zero resistance and zero
reactance (equivalent to an infinite impedance}.

In practice the inductance L of B in Fig. 1 i1'l
shunted with a variable capacitor in order to
provide u continuously variable control of the
reactive urm. This ca pacitor dial can he cali­
brated directly in Jlllf , and will give reasonable
uccurucy at all radio frequenci es in the runge of
the measuring set. Tilt' resisfive fur-tor j ~ eon-

•

«ucb as II communicat ions ty pe radio receiver. A
good v-t voltmeter with a sensitivity ef .01 volt
over u C('W InPJZ;:lcych·:o; runge makes a very ant is­
fadorr null indicator. T he unknown impedance
is measu red by connect ing it across t he bridge
terminal.. and re-balancing the bridge for a null
(no signal). Measurements over a "ide ra nge of
frequencies at any desired points may be made
in a few minutes , since t he d ials are calibrated
directly in plus o r minus JlJI f and the resista nce
is calibrated in ohms . The unknown impedance
is measured as a resis tance in shunt with an in­
ductivo or capacit ive reactance.

Design of a Perellel-T Bridge
The parallcl-T bridge, sometimes called t he

parallel 1\\i.-1' bridge, consists in its most cle­
mentary fonn , of two T impedances in parallel,
with nearly infinite impedance between its inpu.t
uad output terminals tc U signal at one particu­
lar frequency. when two T networks of the type
shown in Pig. 1 nn- combined, the result will h,. Fig. 5 Front view of the balanced r-l b,id,e
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trolled by another variable ca pacitor which may
have its dial ealibrated directly in ohms. The
bridge is balanced with its ,. Z " terminals in an
open-ci rcuited condition, then rebalanced by
connecting the unknown impedance across t l.C5C
terminals, at each desired frequency . T he re­
sistive term is read directly (rom the dial, since
the preliminary balance is always made with the
dial Ret at the infinite resista nce marking. The
reactance is obtained as the diffcreece in capacity
readings (rom t he capacitance dial.

A t win-T bridge, suitable (or measuring single­
win.....fed antennas, or other impedances to ground,
is shown in Fig. £ while Fig. S describes a bal­
a nced-to-ground bridge. T his latter instrument
has been used to measure t wo-wire feeder sys­
tems such as matched impedance doublets , or
half-wave anteaans and rhombics.

Elect rical constants (or tae bridges can be
calculated (rom t he (allowing formula :

1
R2 - "" C'R, (1+(;1)-C,

where C~ is always the initial capaci tance setting
of the R dial control. .

The final balance becomes :

•

1. +1. _ n,C'",'(I + C.)n; s, Ct

This gives :
1 C,

R . - "",:i", C''''"'Rii",-(,cil '-+''6'-C=' ) - "" C' (C, + 6 C. )
C,

where 6.C2 is t he difference of capacities (or the
initial and final balance settings of C2·

For in itial balance

...!... _ (2C + C: +Cl)'"
WL Ct

For final balance:
1 1 C'- + - - (2C + ~ + C, )'"WL x , C1

T he difference between the feregoing equnt ions
becemes

1
X; - "'(C. - Cll - "'D.C,

1
X z - 6.Caw

Z _ RzXz
S ..../n;+ x;

Small '"x " of course ind icates au unknown
quantity iu R {resista nce ] or X (reacta nce) .

+300

+ 200

+100

OHMS

SOLID LINE · NC200 OR BC 903-B RECEIVER INPUT

DOTTED LINE- SUPER PRO FlECE IVER CONCENTRIC LINE INPUT

o
- 100

- 200

-300

- 4 0 0

)J)J f

1000

800

600

4 0 0

200

o
4 8 • 10 " 12 " 14 .. 16

MEGACYCLES

Fig. 6 . IlfuttNtfns dUfCftftCa in recelyCl Inp..t impecance •• eheeked with the bridge

October. 1945 11



co

'2"'0•

Z WIRE RHOMBIC ANTENNA
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eutor. 1'11(' circ uit ill Fig. 3 has been modified :'0

that mcnsun'meuts P1Ul 1)(· made on two-wire
lines with a rI'IL"Oua1Jle degree of accuracy. The
r-f generator uud receiver terminals arc isolated
by radio-frequency t ransformers from the inter­
nal parts of t he bridge. All t he stray capacit ies ,
Cs in F ig, 3, of the part s to ground, nrc balanced
by an equal eapacitv r6 to t he other side of t he
impedance connection terminals. T he parts art:'
mou nted on a bakelite suhpanel spaced upproxi­
mutely 1M inches from tln- t op panel wh ich
mounts the dial cont rols. The consistent USf' of
insulated shaft couplings 0 11 t he variable capaci­
ton; permits till' grounding of all dials to t he
metal cabinet ,

The t wo r-f t ransformers T1 and T2 in Fiq. 3
consist of !J turns of No. ~o wire Oil u .!1i- inch
diamet er form . iut erwound to cover a length of
J .;'-inch . X iIII' turn.... in each winding proved
sati...factory for covering t he frequency range
bot W{'{'II 2 anti W megacycles .

Short st rips of copper were used for leads in
making: nil connect ions in the bridge. By limit­
in}!; the u pper frequency range to 15 or 20 me,
conventional 2 and 3-J!:an~ 4 . BeL " ctype capaci­
tors muv 1)(> used with fairly good result». T he

76•4,2

Fig. 7, Re,i$tancc and reactance mea,uremenl$ on a twc-wlre rhombic antenna, 375 fed long

' 0 0

MEGACYCLES

II) 600

•a ~oo,
~

700

800

40 0

o

. -20
~

4

o -40

The dial of capacitor ('2 can be calibrated
directly in ohmsif C is made variable und is ~d

to ob ta in t he init ial balance at any g;iH II fre­
quency.

The coil L dCX':' not enter into the calculations
or mensurenn-nts directly, since its effect is ca ll­
celled bet ween t he readings of initial awl final
balances. T he init ial reading of C2 at a fixed
point at or near minimum capacity actually
results in a balance for the value of H2, wh ich
should he much smaller than t he parallel imped­
ance of the in ternal circuit LCa. If the parallel
imped ance of LCa is large enough , its va riat ions
for different frequencies will not appreciably
affect the accuracy of the dial calibration of C2
in oh ms of rosistuno-.

The rcuctnnce dials Cs and C.. should be cali­
bnu ed in p.p.f in order tha t t he calibration may
function ut all frequencies . Condenser C.. pro­
vide, a fine adjust ment on Ca for measurements
of reuctuncc in which the induct ive or eapaeitive
values correspond to only a few p.1J f.

The usual forms of parallel T Bridges , Fig. 2,
arc suitable for measuring impedances to ground,
since one terminal ls common to the radio­
frequency oscillator and radio receiver nul l indi-

+ 20
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coils in the reactive arm should be tapped in
overlapping ranges in order to facilit ate measure­
ments of large or small values of external react­
ance. A desirable inducti ve range can be ob­
tained with a set of 5 coils, tapped to give ten
values of ind uctance covering from 34 up to 15
microhenries. Constructional details of t he
bridge diagrammed in Fig. 8 are suggested in
the photograph of Fig. 4. while a front view of
t he com pleted instrument is shown in Fig. 6.

Bridge Calibration and Operation
All arbitrary point a t or near minimum capac­

ity set ting of capacitor C2 was chosen as t he
point of initial balance. This setting of " infinite
R " is always used when t he unknown imped ance
is not connected to the bridge, and is marked
with a heavy line on t he I . R " dial. T he initial
balance is made with an r-f carrier signal of some
intensity less t han 1 volt. The null detector
(a sho rt-wave communications receiver with
BFO) is then tuned to pick-up t he signal t hrough
the bridge. Shielded leads to t he oscillator and
from t he receiver are esse trtiul, together wit h
shielded plugs such as t hose used for microphone
cables, in order to reduce d irect radiation into

the null indicator. As the bridge is balanced
wit h C2 on its initial line setting, the attenua­
t ion t hrough t he bridge will become very great
and t he signal will drop to a few microvolts in­
intensity when t he bridge functions properly.
Balance is obtained by selecting the proper coil
tap while varying both Ca and C. One particular
setting of Cs and 0 will provide the heat null for
any given frequency, and t hus t he dial on C can
be calibrated in tcrms of megacycles. The Ca
and C4 dials can be calibrated by connecting 8

standard variable capacitor or known values of
small fixed capacitors across the Z: terminals,
and thereupon balancing for a null.

The C2 dial can be calibrated by connecting
!./z or I-watt resistors across the Zz terminals.
Carbon resistors wit h values of from 50 clune to
10,000 ohms will provide a means for calibrati ng
02 ill OIIIns.

The dials for t he inst rument were made from
ordinary metal plates, such 118 t he reverse side of
conventional control indicator plates. The cali- .
bration points, originally marked with pencil 011

t he face of t he dial, were later st amped into the
metal with a pu nch set of t he }/g.inch lettering

[Continued OIl page 441

•
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GET ON

HOWARD A. BOWMAN , W6QIR

Fig_ 2. Front three-q uerter v i ~w showi ng capacitor and
coi l mount~d on th~ Inverted U brackd. Note ene

n ~utraliling capacitor n~xt to the 815

Fig. 3. Power cable and Ind.throu~h lor the mcduleted
high vohag~ ere broughl in Ihrough the back. On~ of
the antenna link insulators is ground~d lor single

wir~ feed

AmpliAer Construction
There seemed to be no ~9Od reason why til( '

grid eircait of thc 815 should be tuned. A mo­
mcntary check of the grid current available indi­
cated t lla t it rose t o about 4 Ina without load .
\Vheu t he oscillator was tua ed lower in Irequeucy
than the 112-11 5.5-lUc band the natplifier Krill

tube caps arc about 1 inch long. TJj(~ plate by~

pnr...."! and the gridleuk are both brought to II

common ground point which al..o connects the
tube ca t hode and one side of the heater with the
chassis.

I t will he cl»servcd that this method of mount­
iUJ!: pluees the ent ire oscillator circuit below till'
chassis, except for the very small portion of the
ca paci tor which projects through the chassis for
tuning. Since the grid circuit of the 8 15 i... ul-o
below the chue•.s is, we held high hopes of twinJ!
able tn operate the amplifier without neutraliea­
tion.

••

WII E X TIn: Xt;w:-; came through AUJ,.FUst 21st
that we could open up 00 112, we bravely
ventured forth with our W E RS mobile rig .

But what worked on the relatively clear channels
in war-time simply couldn't compete with the lib­
crated QH ~t. A resistance-coupled superhet
(which we shall tell you about in an early issue)
helped matters a bit, but a transmitter with
more wallop and stability was definitely in order.

In t he first place, ,..·e wanted to got away fro m
u- mg just an osci llator, which has enough t rouble
us it is ft'sistin J!; frequency drift, without helng
modulated. w hen one appreciates t hat plate
voltage stability is a principal contributing Inc­
tor to oscillator etuhility, and then realizes in
turn thnt mod ulat ion renders plate voltage
stability just about nil, it is easy to see why
moduluting die »scillntor is less desirable than
modulating an amplifier.

Pa rts on hand, past experience and current
experimentation decided us on an ~ IOPA (master
oscillator Jlower amplifier) job, with an I1Y ...fil ;)
driving the SI5 from our old " "E HS rig.

Constructional Details
The entire t-i section is accommodated 011 u

7' x 12' x 3' ehessis. A small hraeket WHI'!

constructed to mount the IIY-615 horizontally
beneath the chassis, with the plate aad grid
caps toward the SIS. The tuning capacitor is a
15-~/olf serewdriver-tuaed affair, eicustcd by the
tw. studs on the cunaeitcr. The hexagonal adjust­
ment stud protrudes tArou~h the chassis about a
quarter of an inch. Of course there is no eoatact
bet ween t he capacitor and the chassis.

T he coil was seldered to the capacitor tcnu­
inels a nd t he associateei r-f chokes and resistors
....ere solidly mounted by means of tie lugs bolted
to the ehnssis. The t WQ Ilexible wire leads to t he

•
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Fig_ 4 . The entlre oscillator circuit is mounted sub-p.nel. General placement of parts will be observed

A 60-WATT RIG FOR 112 AND
144-MEGA CYCLE OPERATION

,
receiving litt le or no excit at ion, which would not
show on the grid-current meter unless t wo sep­
urate gridh·uk.... were 11:-;('(1.

Accordingly , we returned to that old st andby,
link coupling. One und WIle-half t urns were used
a t each end of the link, placing one end just in­
side the plute end 'of the oscillator coil, and the
other at the center of the amplifier grid (·oil.
This a ffords ample excitation and t he adjust ­
ment is simple. Moreo ver, there is no uu-ehuni­
cal difficulty involved in const ruct ing either coil
or the link.

\Ve went to some trouble to secure a good
ground for the 815. A piece of thin copper st ra p
wns cut about ~ inch wide in the sha pe of a
lo T" with un ext ra ('ro:-;,...; bar somewhat above t be
ot her. Inspection of the 8 1.-) base arrangement

current rose to 7 mill iampere..,. T his led us to
suspect that the coil was too large. Accordingly
we pruned a tum oil each side, arriving at the
dimcnsiens indicated in the schematic. In the
middle ef the band we had 7-rna grid current
without load, which we [udgod ample.

At this point it might he wise to say a word
a bout coupling between the oscillator and ampli­
fier. I n previous experiments we had used
st raight induct ive eoupling, with half the ampli­
fie r grid coil wound at each end of the oscillator
coil. This had several disadvantages. The whole
thing WI"" difficult to make and adjust, mechnni­
cally speaking, und we were not convinced that
the drive was the same from each end of the
osclllutor coil. This might result in one grid of
the St .:; being over-driven while the other was

THE AIR WITH AN MOPA



reveals that four pins may IX' grounded-e-the two
outside heater terminals, the cathode, and the
shield. The socket is oriented so the grid pins
Iacc the BY-615. T he piece of cOPI)('r lies along
the socket center line, with the four arms of the
"double T " connecting to the four socket pins
ment ioned above. In each ease the copper is
folded over the socket pin and soldered firmly to
it. About U inch at the end of the copper strap
projects from the edge of the socket and th is is
bolted or soldered to the chassis . The whole
matter of install ing this is easier if the copper is
first t inned. T he two by-par..ses, heater and

screen, connect to their respective terminals and
to the grounding strip at its closest point. T he
heater supply is connected to the heater center
tap te rtuiual on th e socket.

It was originally intended to employ resonant
lines in the plate tuning circuit-which accounts
for the length of the chassis. Upon placing the
unit in operation, however, we speedily dis­
covered that it isn' t the simplest thing in the
world to resonate the rods by means of a short­
ing bar. \Ve could have capacity-t uned the rods
by moans of small discs, but this didn't particu­
larly appeal, especially since listening to the band
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[Continued on page HI

details are suggested in the photographs, Figs. f ,
3, and .$.

Our hope of operating the amplifier without
neutralization was killed speedily when we put
the rig on the air. True, there was a slight flicker
of t he grid meter when the rig was tuned t hrough
resonance. w e then tried to make the 815 tuke
off by itself , but with no success . T his made us
feel thnt the amplifier was probably neutralized
fairly well, hut a signal report quickly con­
vinced us otherwise.

T o one end of each of two pieces or 114 wire,
we soldered a small copper disc, % inch in
diameter. T he ,..tires were run through holes in
the chassis and insulated wi th rubber grommets.
The d iscs are positioned just opposite the tube
plates, and the same distance from the chassis.
The other end of each " i re runs to an end of the
grid coil. The grid coil had already been cross­
connected to provide the proper phase relat ion­
ship for neutralizat ion if this should become
necessary . T he small disc acts as one half of the
neut ralizing capacitor and the plate of the tube
as the other half. Neut ralizat ion is obtained by
varying the positions of the discs with relation­
ship to their respective plates, until no grid­
current flicker is observed when the amplifier plate
capacitor is tuned through resonance (with no
plate voltage applied).

A single meter measures all circuits in the
t ransmitter. T he basic movement is 0 to 25 rna
and sim ple shunts are applied to enable the meter
to be inserted at various points as shown by the
circuit diagram.

Fig. 1. (Left) Wiring diagram of the MOPA trensmittc,
- less power supply andI.' section. The following parts

arc used in the r·Fend:
( 1- .01 JJf ~per

( r-.00005 JJf mica
( 3-15 jJ.JJf vetlebl e
( 4, ( .5 , ( 6- .002 Jjf mia
( r-dual 15·15 "' Ilf variable
( s, ( 9-neuua li:r. ing d isks--sec tnt
L I - 4 turns ~1 4 enamel1fiJ: ' dia. 1fiJ:' long
Lr-4 turns 14 enamel y, ' dle. 5 / S ' long 'A '

center gap
Lr-2 turns 112 eee reel l ' d ia. 1 1 / S' long
L.-i: turns 112 enamel 3/4 ' dle .
Rl- 7,500 ohm s 1 WI"
R:z-50 rna shunt
Rs-1 5,OOO o hms 1 WI "

R4-100 o hms "h watt
RIi-25,OOO ohms 10 wath
Rl\-250 rna shunt
RF( I, RF(r-Ohmile Z I
RF(s-Qhmite z,
Sw-2-pole 3-positio n rotary meter switch

Fig. 5. The modul.ton, speech amplifier nd power supp li es. The I.rg. rn istor lowen yolt.ge, for tat purposes

had convinced us that some amount of QSY
would be necessary.

Accordingly we substit uted a dual IS-micro­
microfarad variable capacitor and a two-turn
coil. Our troubles about resonating the circuit
vanished. No doubt the coil and capacitor cir­
cuit is rather inefficient in comparison with the
resonant lines, but this is more than compen­
sated by the case of operation. Moreover, our
pickup link (or antenna coupling is easily ad­
justed. ' Ye mounted the coil and capacitor on un
inverted "Uv-ehapcd bracket close to t he plate
caps of the 815.

The wiring diagram of the radio-frequency
section is shown in Fig . 1, while constructional
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Front view of frequency meter. Dial for calibration
coneding condenser on left, main luning d ial on right

Rear view of frequency meter

FREQUENCY METER AND
A Versatile Unit with Excellent Design and Con­
structional Features Applicable to Post-War Equipment

Tank assembly of 100~kc oscillator
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be in order, such as utilizing an 8O-mcter Iuudu­
mental, or arranging for calibrated coverage of
the I60-metcr emergency and the new I5-meter
bands.

Circuit An. lysis •
Examination of the schematic diagram will

reveal that all circuits arc convent ional and
straight-forward. The frequency meter proper,
utili zes II 6.17 tube in an elect ron-couplcd circuit,

I
~ TilE "Good Old Day::;" before Pearl Harbor,
more and more amateurs were operat ing varia­
ble-frequency oscillators, the stability of which

was both good and bad. \Vhen operating an
oscillator of this type near either end of the band
it was necessary to check constantly the output
frequency in order that off-frequency operation
did not result. 1\umerous operators throughou t
the country const ructed frequency meters of one
type or another, ranging from elaborate engineer­
ing projects to merely calibrated monitors.

Here at " ·2XYZ, several variable-frequency
oscillators had been built and discarded without
hitting upon a sat isfactory cc mbinat ion, with the
result that " Pearl Harbor" found this shack
without a sat isfactory frequency meter. \Vith t he
banning of opcmtions by the FCC, a gap in the
normal routine had to be fi lled, and as a result
considerable thought was given to the design and
construct ion of a frequency meter for use when
amateur operat ion was 0 11l'C more authorized.

It was finally decided to construct a unit con­
tnining, in addition to the frequency meter
proper, a l OO-ke oscillator, simple modulation
monitor and a regulated power supply. T he re­
sultant unit was of necessity (lack of priorities)
constructed almost entirely from the ever­
present junk-box, and the results obtained with
regards to flexible operat ion, frequency stabi lity
and re-setahili ty have been very sat isfactory.
The design features should be of interest to ether
amateurs contemplating const ruct ion of a Ire­
quency meter. Individual design variations mny

18 CQ
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Top vic:w of frequency meter. 1()()'kc: oscillator on
left end, modulation monitor in center, frequency

meier on right end

BoUom view of frequency meter
•

HARMONIC OSCILLATOR
A LSTON M . WH EELOEN. W 2N YZ

•

Circuit of 1()()"Iu: multivibretor

All miston ~ oootr

TM toYplitwJ CCNJCkInSM'S shown (J('f1 SO)l)lf but con tilt
from 10 -1oo)).)). f BUT both must tilt somt' value.-
Pla'- and f ilament I'OItoqes to~en from frequency

mete,.. po_ SlJppl,.

For Frequency Stability
T o eliminate frequency instability in both of

the electron-coupled oscillators, the va rious com­
ponents comprising the respect ive oscillatory cir­
cuits were arranged in as compact and rigid
assembly as possible. The support for the IOO-ke
oscillator components consists of two micnrta
stand-offs 3/ 8" by 72" hy 172", tapped for 0...32
machine screws at both ends, and one mlcartu
panel measuring 04" wide, 3" long and 1/ 8"

located between ping 1 mal 8, thereby shielding
the two circuits from each other. T he internal
It-ads connecting to these two pins (1 & 8) should
be carefully shielded and the shielding bonded to
the chassis at Loth ends .

The 100-1.: c oscillator utilizes a 6](7 tube us a ll
elect ron-coupled oscillator, the output of which
is capacit ively coupled back to grid #8 of the
6L7. T his allows t he out put of either oscillator
to be coupled to a receiver through a common
lead , the use of the 6L7 as a common detector
or, when cal ibrating the unit, the injection of
two frequencies simultaneously at the oscillator
grid for zero-beat purposes.

T he power supply is entirely convent ional.
with the regulated voltage being applied to hoth
oscillators. The voltage for the modulation
monitor is tapped from u point ahead of the
voltage regulator tube. An ext ractor type fuse
holder is located ncar the n-c line cord on the rear
of the chassis and utilizes a 2-ampcrc type 3AG
fuse for protect ion of the power supply.

-2SOV.

20K

J. ,
ON- OFF Slrl tell

6.3 v.

20K

6SN7-­
GT

2SK
... POT.

\
FRED. CONTROl

TO PIN f
J f

the output of which is capaeitivcly coupled to the
oscillator grid of the GL7 tube and also to pin one
of the output jack (J2), located on the rear of the
chassis direct ly behind the frequency meter coil­
condenser assembly. The 6L7 acts us a plate
detector for both the signal injected at the oscil­
later grid and that picked up externally, which is
coupled through pin 3 of the out put jack to the
signal grid. P in £ of the output jack should be
/!:rounded to t he chn.s.o;;is and, if pos...:dblc, should be
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thick. T he method of assembly can be seen in
t he va rious photographs, attention being called
to the fact that the stand-offs are mounted flush
with the " Inboard" side of the panel. T he pur­
pose of t his is to allow su ffic ient space for the two
" L' t-sbaped copper st rips used to su pport the
tapped 2.5 mh r-f choke (L.). A 3/16" hole is
drilled in each of the copper support st rips per­
mitt ing t he metal ends of t he choke to protrude,
after which, the end of t he choke and its asso­
dated lead is soldered to the strip.

Connections to these t wo mounting strips are
brought out to the top side of the micarta panel
by means of two 4-:1:0 machine screws, ~" long.
A long solder lug is secured to the underside of the
micarta panel in line with, and 5/8" from, the
front stand-off by another -l-lO machine screw
a nd used as a termination for t he cathode tap,

which is taken off between the first and second
windings on L. (from the ground end). T he
mounting of the grid blocking condenser, Ct 3.

and associated resistor Rg can be seen in the top
view, across the rear end of t he mica rt a panel.
T he screw holdi ng t he panel to t he rear stand-off

. serves as a termination for one end of C t 3, Us and
the flexible lead to t he cont rol grid of t he 61(7.
The fixed capacity across L2 , (in this case, t wo
small mica condensers of .001 and .0001 /,1)
is mounted paralIel to the outboard edge of the
panel, the condensers being in a vertical plane
with respect to the chassis. Wit h this arrange­
ment, and using values of C and L as indicated,
the small variable capacitor G15 varies the
oscillator frequency fro m 97 to 101.5 ki locycles.

T he calibrated oscillator was designed to have
a fundamental frequency coverage of 1750-2050
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Schematic of frequency mder. Parts list below:

( . I Freq. md er tuning condo (see text) RF( I, RF( .- 2.5 mh r·f chokes
C.-Freq. corrector condo(see text ) (AU rm stors M walt unless otherwise sp«ified)
(.-.0001 #If OK. grid blocking
(.-.002 Jd mica, 200 Y. screen by-pan R1- 1 megohm
( .-.006 #If, 200 Y. plate by.~$S R.-loo,OOO ohms, 1 walt
(.-.002 Jd mica, freq. metcr coupling R.-25,OOO ohms
(,-700 JA#l f mica, loo·kc OK. coupling R.-5oo ohms
C.-.002 Jd mica, 200 Y. grid blocking R.-20,OOO ohms
C.-25 #If, 25 Y. cathode by-~u R.-40,OOO ohms, 1 walt
CII-.01 #If, 400 Y. det. screen by.~u R,-50,OOO ohms
( 11-.5 pl, 400 Y. metal cased R.-1oo,OOO ohms
CI1-.1 Jd, 200 Y. screen by·~u R.- 3oo,000 ohms
( 11••- .1 JAf, 200 Y. Fil. by-pan Ru - 10,000 ohms, 5 watts
Cu-.00025 #If, mica, grid blocking S " S" S.-SPST Toggle switches
C1.-.0011 #If, mica, ole. tank (see text) T.- Stanco r power transformer, 250-0·250, 6 .3, 5
( 11-140 Illl f ver, (Hammarlund Type APC) velts, typc 1473
( u-1 JAf, 200 Y. by-pall CH-Ac·dc tYj)e Filter choke
( .,. 11-15 p.f 300 Y. Filter F.-Type 3AG extractor typc fuse holder, 2 A . fuse
L,-17oo.21oo ke OK. inductance (see text ) J I- Short type phone jack, single circuit open
L:-Cl.5 mh RFC, tappcd between 1st and 2nd plCS J .-Amphenol M(3M jack or equlv.
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kikx-veles, spread over as much of a 180-d('~rt'C

condenser rotation as possible. T hus, by use of
t he correct harmonic, t he calibrated oscillator
can be used for frequency measurements in the
most popular amateur bends. As an example, a
dial setting of 14 .2 indicates a fundamenta l
frequency of lSOO kc, a second harmonic Ire­
qucncy of 3GOO kc, a fourth harmonic frequency
of 7200 ke, an eighth harmonic frequency of
14,400 kc, etc. T he correct values of L and
C to accomplish this were determined by
t he cut-and-try method. The main tuning con­
denser, C1, is a Hammerlund type )lC-bO,
originally consisting of 10 stator and 9 rotor
plates (double spaced). As modified, there re­
main 5 stator and 2 rotor plates (2'.2.5-33 1J. Jlf).
It was found during the cut-and-try process that
removal of any additional stator plates prevented
the desired capacity-rotation ratio ment ioned
above. T he calibration corrector condenser C2
is a Bud 15 Jl J.lf variable, trimmed to one rotor and
one stator plate. T he permeability-tuned oscil­
la tor tank inductance, Lit consists of 100 turns
#32 DSC wire, close wound on a tv-diameter
tube, 3-5/8" long. T he cathode connection is
tupped 6 t urns from the ground end of the coil.
The powdered iron core used to vary the in­
ductancc fi ts snugly inside the coil fonn and
allows a vnriution ill L of approximately 2.1 to 1.

Permeability Tuning
The oscillator coil described above has an in­

ductance of approximately 130 p.h with the core
enti rely removed and a maximum inductance of
approximately 275 p.h with the core full in .
Inductance measurements with a Q meter in­
dicate that in this particular unit the effective
inductance in usc is 265 J.lh. Permeability tuning
is advantageous in that the coil dimensions can
be kept small, distributed capacity and coupling
reduced , with the Q of the coil relatively high
(120). It also eliminates much of the labor in­
volved in obtaining t he correct LC ratio. How­
ever, an air-core type will produce sat isfactory
results .

Construction Memos
A metal chassis and panel were constructed for

use wit h an available cast aluminum box 12 3/ 8"
x 65 /S" X 7~f/ . The chassis, 2" deep, 6-3/8"
wi de and 12" long was cut from galvanized sheet
iron, approximately 1/32" thick and the blank
panel, measuring 7%," by 12-3/8" was con­
structed of 24ST dural stock, ) / 16" thick. Afte r
all cut-outs for tube sockets, transformer, etc.
were made in the chassis, the panel and chassis
were securely fastened together with six 6-32
machine screws.

Regardless of allowable variations from the
above dimensions, the unit must be well shielded .
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All-meta l construct ion is therefore, necessary.
All equipment, with t he exception of t he pilot
light assembly, frequency meter calibration cor­
rector condenser, lOO-kc oscillator frequency
setting condenser, phone jack and toggle switches
should be securely uttnched to the chassis. T ime
and painstaking care spent in the layout and con­
struction work have much to do with the rclia­
bility and Irequeney stability of the unit. Mount
all component parts securely, avoid long sloppy
leach" cold soldered connections, etc.

All related parts arc grouped together on the
chassis, the lOO-kc oscillator occupying the left­
hand end directly back of the panel with the
modulat ion monitor between it and the frequency
meter proper, which occupies the entire right­
hand section of the chas..sis, T he power supply is
Arranged along the rear of the chassis directly
behind the IOO-kc oscillator and modulation
monitor.

T he controls on the lower front of the panel as
viewed from left to right arc: e-o power OX/ OI<'F
switch (8 1) with associated pilot light directly
above, I()()..kc oscillator OX/OFF switch (83),
frequency meter OX/OFF switch (82) and phone
jack (J1). The 100-kc oscillator frequency setting
condenser is located in t he upper left corner of the
panel-the frequency meter calibration-corrector
condenser occupying a similar position on the
right with the main tuning diul below and left .

The photographs of the top, rear, and right
end views, show the method of mounting the
oscillator tank components, C1, C2, Cal L. and R1'
The main tuning condenser C. is mounted above
the chassis (st ntor plates upward) on two metal
brackets, leaving sufficient clearance so that the
rotary plates do not touch t he chassis at any
time. The front bracket is a simple "L' t-ehapcd
affair, 1%," wide, 1-7/16" high and 7/ 8" deep,
constructed of 1/16" material. A 3/ 8" diameter
hole , 5/ 8" in from the right side of the b racket
and 1" up from the chassis is drilled for the front
end of Ci- The rear bracket is a bit more elabo­
rate , extend ing 2-5 / 8" above t he chassis with an
extension on t he right side, to which is fastened
a stand-off insulator. This insulator is used as a
support and termination for one end of Ca, HI
and the flexible lead to the grid of thc 6.17. A
small bracket 11 /1 6" x 11 /16" x 17,l''' forms the
rear support for Cr- (This bracket also serves to
clamp the lower section of the rear coil clamp in
position.)

The oscillator coil is mounted directly above
condenser C1 by means of two bakelite clamps,
each clamp measuring 1%," wide, 2" high and X"
thick. A one-inch diameter hole, ;:t" down from
the top. should he drilled in each clamp, after
which the clump is divided into two sections at
the center of the 1" hole. T he lower section of the
rear coil clamp i ~ held in place by two 6-32
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C.libration chart of frequency meter

Calibration
As ti n example, let us 1LS:o;Ume that 100-kc beat

notes a rc heard when the vernier dial of the cali­
brated oscillator reads 1.7, 21.2, 40.1 and 64.8
and that the 6-1.8 point has been positi vely iden­
tified as 1900 kcs. Based on this assumption we
calibrate as follows:

From the above it is evident that we do not
have the correct frequency coverage and that t he
value of L1 must be adjusted. However, before
changing L }, the frequency corrector condenser,
C2, should be set at approximately its mid­
capacity position and left there. T o obtain a fre­
queney coverage of 1;50 to 2100 kc, it will he
necessary to vary L I so thnt the 1fH)()..kc check-
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oscillator is working. For the remainder of the
pre-calibration checks, the broadcast receiver is
used only to obtain periodical checks on the fre­
quency drift of the l00-kc oscillator. Assuming
that the unit is enclosed in a metal cabinet, it
\\;11 be found that the frequency drift of the oscil­
lator becomes negligible after approximately a
half hour warm-up period,

" ' ith the lOO-kc oscillator on frequency, the
range of L I , CI and C2 should now be adjusted.
A. sutnina the power switch 81 is turned on, the
closing of S2 mill SS will result in an audio bent
produced by mixing the outputs of both the
l 00-kc oscillator and the calibrated oscillator
(when the calibrated oscillator is tuned to any
multiple of 100 kc) at t he GL7, which can be
heard in t he phones at J 1. The main problem
with wh ich we ure concerned at the moment is
t he ldcntificntion of t he part icular lOO-kc har­
monic to which 1.1, C1 and C2 arc adjusted. The
use of a short-wave receiver is perhaps the m ost
simple met hod of determining t he above : or, if
a signal generator is ava ilable, it can be used by
cou pling its out put th rough pin 1 of J2. P osit ive
ident ification is I IPCC':';S:U'Y.

Checking th. O sci ll. tor
Chocking of the 100-kc oscillator for operation

and frequency sct t ing requires the usc of a ro­
ccivcr equipped with II BFO, capnple of covering
the broadcast h1UH I ami preferably the short-wave
bund as w('11. If the receiver available is lacking
a BFO, it is not at all difficult to haywire one to­
cotbcr und connect it to t he receiver long enough
to complete the enlih rution checks. \Yith the
receiver and lOO-kc osc illator in an operat ing
cond ition (previously allowing a 20-minute
warm-lip period so t hat t he frequency of t he
oscillator eun become more or less stable) couple a
lend from pin 1 of J 2 to t he antenna lead of t he
receiver to increase the strength of t he resultant
heat note.

Select n brondea....t station whose frequency is
an exact mult iple of 100 kc (such as \VICC,
Bridgeport , Conn. HOO kc) and t une t he receiver
to zcro-Ix-ut wit h the station's carrier frequency.
T he lOO-kc oscillator should now be turned on
(Sa) and its Frequency setting condenser C Ui

varied until the resultant beat note is exactly at
zero-beat wit h the broadcast carrier frequency.
T h is mayor may not mean that the lOO-kc osci l­
lator is tuned exactly to 100 kc.

Without varying the setting of CIS, but with
Sa open, the receiver should be adjusted to zero­
beat with some other Be or S\V station op­
erat ing on an exact multiple of 100 kc (such as
WWHL, WOO<!side, L. I. , X.Y. 1600 kc, or WWV
on 2500 or 5000 kc). If the harmonic from the
l OO-kc oscillator is still zero-beat with the fre­
q uency of the newly selected station, it can be
safely assumed that the osci llator is tuned to ex­
actly 100 kc. Do not use zero-beat wit h one station
only, U~ :10 indicntion of anything except that the

machine ~CrcW8 5/8" long, pUS8inJ?; through the
rear mounting bracket , ceil clamp and condenser
mounting bracket . The lower sect ion of the front
coil d amp is secured to t he front panel. The top
sect ion of each coil d amp is held in place by two
4-40 machine screws 1" long, passing through
holes in the top section and threaded int o holes in
the lower section taped with 4-40 threads. On
l l.....sembly, the top half of the coil clamps is re­
moved, the completed coil placed in the lower
clamps, top damps replaced and securely
fastened. This arrangement makes for 3. compact,
rigid ussemhly with short, direct leads, well
worth the ext ra t ime required for const ruct ion.
It is desirable to use tie-lugs or small stand-off in­
sulators freely when wiring the various compo­
nents in:side the ehassis. This results in a much
neater looking piece of apparatus as well as provid­
itur ndditionul support for the various condensers
and resistors on the underside oi the chassis. The
si ze of the chn,....sis and the urrungement of com­
pononts make any extensive cabling unnecessary.
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point appears at approximately 32 011 the vernier
dial instead of the previous 64.8. \VhCD this has
been accomplished, the 1600 and 1700-kc beat­
notes " ill no longer be heard but beat-notes at
2000 and 2100 kilocycles will have made their ap­
pearance on Hie high frequency end of the dial ,
and we now have:

Curves . nd Tebles
For extreme accuracy, and also to facilitate

speed in determining Irequcncy-vs.-dial sett ings,
it is recommended that tables be compiled listinl!:
the frequency fo r each .1 division oyer the entire
dial-s-interpolat ing between each of the known
Hl-kc points. This represents quite a task in it­
self, resulting in 1000 calibrated dial settings.
These should be made into a small book and in­
dexcd for reference. T he following is copied, as
an example, from the calibrat ion book for the
frequency meter shown in the accompanying
photographs.

The 3OO"'e dial-frequency relationship is entirely
suited to our needs. However, there arc not
sufficient reference points with which to plot an
accurate calibration cu rve {or the oscillator. Oc­
casional checking of the lOO-kc oscillator for fre­
quency drift assures us of a frequency standard,
the accuracy of which ,,;11 depend on the care
1ISt."(1 when adjust ing its frequ ency to zero-beat
with that of the broadcast stat ion carrier used as
a frequency standard . To obtain reference points
at Iu-kc vintervals instead of 100-kc spots, a
Iu-kc multivibrator is em ployed, as sketched in
the accompanying circuit. This does not' have to
be elaborately const ructed , as will be appreciated
from the photograph. Plate and filament voltages
for the "multi" can be taken from the frequency
meter power supply. To adjust the multivibrator,
Dote the exact dial sett ings for any two of the
100-kc checkpoints. The mu ltivibrator is then
turned on" UIH I its frequ ency cont rol set at ap­
proximately hnlf-scnle. T he number of separate
audio beats beiu'een the two selected l OO-kc
reference points is then counted. If it is a number
other than nine (Indicating Hl-kc intervals), re­
adjust the frequency control in small increments
until nine beats arc obtained. At this setting of
the frequency cont rol there will be beat notes
every 10 kc ove r the entire frequency range of
the oscillator and the exact dial settings at which
these beats occur should be legged, indicating
which points arc a lso lOO-kc beats as well. It is
now po..sslble to draw a calibrat ion curve for the
oscillator that will be very accurate.

Higher harmonics a re similarly uS("(1 for higher
frequencies.

Fourth
Hermcnle
7200.000
1202.3J6
1201.112
7201.008
1209.424
1211.111">
1213.128
1216.480
7218.832
1221.1 84
1223.53tl
722;).888
1228.200
1230.552
1232.001
7235.256
1231.008
7240.000 •

Second
Harmonic
3C>00.OOO
3001.118
3002.3J6
3003.534
3004.112
3005.888
3001.004
3608.240
31">09.41 6
W IO.592
Wll.1OS
W I2.9-14
W14.100
W 15.21C>
WW.452
WI1.C>28
W18.804
W2O.000

Fundamental
Di.1 Frequency
14.2 (10 kc) 1800.000 (100 kc)
14 .3 1800.589
14.4 1801.118
14.5 1801.161
14.6 1802.356
14.1 1802.944
14.8 1803.532
14.9 1804.120
15.0 1804 .108
15.1 1805.296
15.2 1805.88-1
15.3 1806.412
15.4 1801.050
15.5 1801.638
15.6 1808.226
15.1 1808.814
15.8 1809.402
15.9 (10 kc) ISIO.OOO

In order that the calibrat ion of the frequency
meter should be a permanent affa ir, provision
was made in the form of the frequ ency corrector
condenser, C2 which is used to compensate small
frequency changes due to aJZ;inJ!; of tubes , etc. In
operation, the IOO-kc oscillator is fi rst checked
for exact frequency set t ing and then the cali­
brated vernier dial set on any of the lOO-kc
reference point dial set t ings used at the time of
calibration. If a beat note is present when switch
8 2 is closed the frequency corrector condenser
should be adj usted unt il a zero-heat is obtained
between the two oscillators, at which time switch
83 is placed in the OFF position and t he fre­
quency meter is ready for usc.

To reduce drift as a result of temperature
changes, it is rcccmmended that the main power
switch he left on at all times when there is any
likelihood of using: the frequ ency meter. The heat.
from the tubes will tend to hold the various com­
ponents at a relatively stable temperature with­
out the use of a separate heating clement and
thermostat .

Too much emphasis cannot be plaeed on the
necessity for setting the l()()"kc oscillator exactly
on frequency and mainta ining; it there at all
times during the calibrat ion period; positive
ident ificat ion of the part icula r l ()()"kc harmonic
employed as a reference point; always approach.
ing zero beat with the vernier dial in the Marne
direction 08 u·hen calibrated (zero beat clockwise
and counter-clockwise usually result in t wo
different dial readings); and correct ly inter­
polatmg between the various Hl-kc reference
points. Since broadcast ing stations are required
to stay within 20 cycles of assigned frequency ,
the maximum error will be less than 30 parts in
one million, if you, t he constructor, do your work
thoroughly and accurately.

Freq, (ke)
1800
1900
2000
2100

Di. 1
14.2
31.8
52.5
85.4

\
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ANTENNA CONSTRUCTION

ELEMENTS OF ANTENNA TECHNIQUE WHICH
THE BEGINNER SHOULD KNOW-AND WHICH

THE OLD TIMER OFTEN FORGETS

,J - - - 1•• •, ,
, I, ', I

TAPERED -----·~I :
TAPING \:, ,, ,

\ (
I

I • . _---- DOUBLH
t""'- LINE:

FIG.!

Fig. 1. Doublet termination . Solder each doublet leed
to the surplus anlenn. ends. Tape individually , and

then together in a long taper

ASOUNB l, Y CO;'li STlWCTEI' antenna \\; 11 pay
dividends in effic iency as well as present a
respectable appearance to the passing world .

Controversies have raged concerning skin effects,
etc., as determining th e choice of wire for a
t ransmitt ing or receiving antenna. Bu t from 8

st rictly mechanical viewpoint, st randed wi re is
undoubtedly superior. l\lakc a nick in any
fairly hard solid conductor, flex i t a few times
and it is sure to break , A stranded wire there-

fore provides a greater margin of safety ae the
likelihood of accidental damage in handling to
a ll tac strands is very small. T his difficulty
with solid wire could be reduced somewhat by
u~in~ softer material, but such wi re will cveatu­
a lly st retch and sag, which is undesirable from
bot h constructional and elect rical viewpoints .

Receiving Antennas
The conventional recervmg aerial generally

consists or a bare wi re eit her center or end-fed
by an insulated conductor. The trick in un ordi­
nary doublet aatcnua is to join the line to t he
fint top. One method of uecomplishing this,
which largely eliminates the situat ion in which
the feeder is supported by its soldered connec­
t ion, and at t he same time protects the doublet

DROP WIRE CLA MP,,
,

LEAD- IN

>-
-,

- , .....SULATOR

FIG.3

Fig. 3. A drop-wire clamp will rel ieve mosl 01 the
swinging strain on the lu d in end

line from moisture, is shown in Fig. 1. The
antenna wire is brought down through the
centre insulator and the feeder connected above
the ends. Each connection and its associated
stub wire is then taped individually. Ordinarv
electrician's friction tape is often too wide for
e81")" manipulation and under such circumstances
should he tom down the middle into narrow
strips which are eas..icr to handle. The entire
"throat" is then wrapped with rubber t ape, fol­
lowed by an application of friction tepe-e-making
as smooth a job as possible. The splice should
then be coated with coil dope or some other

ANTENNA GUY WIRE
; •,.,

0 ~- - - -- - WRAP WITH
0 : TAP(

) ,
-,

FIG.2
LEAD-IN

• • • • • •Fig . 2. Single-ended term inat ion, deSigned 10 rel ie... e
stra in on the soldered joint and the loop
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Fig. 4 . Dead-ending stranded wire. Individual wrap­
pings of each strand are placed close together

of bringing the two wires together then separa t­
in~ one strand only of the loose ends and
wrapping it around hoth wires, keeping the
turns close together. Then separate each st rand
successively and wrap in the same manner.
About four inches free end should be allowed to
give adequate length for wrapping.

Dead-ending a sclid wire should be effected
as in Fig. 5. In fact, this policy of making a
two-tum loop before dead-ending is a good idea

[Continued on prIge 4£1

A--\
2nd. WIRE

SEPARATED

___ 1st. WIRE
""",,""'- · WRAP·

2nd. OPERATION

FIG.4

' st. OPERATION

w. H. ANDERSDN. VE3AA2

Splicing .nd D••d.Ending
The accepted method of dead-ending a

stranded wire is shown in F ig. 4. T his consists

moisture-repellent. The thickness of "the tape
covering should be tapered otT down along the
transmission line so as to prevent concentrating
"whipping" of the feeder at the point where it
emerges from the tape. In the case of the single­
ended antenna, the feeder may be looped over
the insulator as in F ig . 2, to relieve the soldered
joint of the lcadin weight.

\Vhen attaching an insulated leadin to its
first rigid support , it is advisable to usc a "drop­
wire" clamp as in Fig. 8. This spreads the lead­
in "swing" along a considerable length rather
than conccutrnting it at one point.

HINTS

Fig. S. The double loop is a " must" in dead-ending
so lid wire

Fig. 6 . The " thimble," familiar to every line-men, is a
stranger to many radio amateurs

Fig. 8. Good antenna construction techn ique dictates
strengthening the tapped sp lice

Fig. 9. Each side 01 a running splice should be sfrend ­
wrapped as shown in Fig. 4

Fig. 7. Right and wrong ways of splicing to a thimble

•i
SPliCE

®

THIMBLE" ,

FIG.7

I
SPt/CE

THIMBLE "
\

lfAD -'N --~

HALVE OVERLAP DISTANCE
AND SPLICE

I
I
I

!

~ r-;::­

\ 1'"\ \
'-- SPlICE BY

WRAPPING
INDIVIDUAL
STRANDS

ANTENNA

_ t-=;==;r:::::;:=---

---.

II

FIG.5

-
IJII·

--t-t---

FIG.6 FIG. 8 FIG.9
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RADIO AMATEURS'

WORKSHEET

No.5. AUTOMATIC FIDELITY CONTROL;

COUPLING OF TUNED RADIO FREQUENCY CIRCUITS

f--- -+:xI

Figure 1

CONTROL TUBE

P

­•

Me

may be of the order of .ooo! "f and may be in­
creased hy connecting an external capacitor be­
tween grid and plate te rminals, T he larger the
incoming signal, t he greater the negative bias on
the grid of the control tube, the less the mutual
conductance, and consequently the smaller the
tube input capacitance. Conversely, the smaller
the input signal, the less the negative bias, the
larger the mutual conductance, and hence tbe
larger the input capacitance.

COUPLING OF TUNED RADIO
FREQUENCY CIRCUITS

IT IS FREQUEXTLY necessary in radio receivers
with wide pass bands to use more than critical
coupling between successive tuned circuits in

the intermediate frequency amplifier. If the
tuning i~ fixed (the usual case) it is not im-

AUTOMATIC FIDELITY CONTROL

AXUMBER OF ingenious circuits have been d('­
vised to control automat ically the audio band­
width of radio receivers in proportion to the

strengt h of the radio-frequency signal received.
These circuits are usually referred to as automatic
tone cont rol or automatic fidelity control circuits.
A representative circui t of this sort is illustrated
schematically in Fig. 1. The act ion of th is device
is to reduce the audio bandwidth when weak
signals nrc received, and to increase it when
st rong signals are received .

For the circuit depicted here the grid of the
cont rol triode (of course, it need not be a triode)
is connected to the negative end of the diode load
circuit, which in this case also supplies A-V-C
voltage. The cont rol t ube acts as a variable ca­
pacitor shunt across the audio circuit of the
detector ; t he capacitance increasing with a de­
crease in signal. T his is precisely the act ion re­
quired in high fidelity broadcast receivers, t he
wide bandwidth of which can only be used to ad­
vantage on strong signals.

If the received. signal amplitude is large, the
total capacitance shunting the detector load cir­
cuit is C plus the input capacitance of the control
tube. Wh cu the signal decreases, the dynamic
capacitance of the control tube rises . For very
weak signals the change in capacitance may be as
mucb as J)()5 "f (C is normally about .00025 "f)
in broadcast receivers. The action of the circuit
of Fig . 1 is more or less obvious from inspect ion
and is due to the fact that the input capacitance
of a triode varies with its mutual conductance and
is governed by grid to plate capacitance. In the
case of some triodes the grid-to-plate capaeitunce

28 co



THROUGH THE N.U. EQUIPMENT PLAN SERVICE DEALERS

RECEIVED 60,000 PIECES OF FINE TEST EQUIPMENT

, ....4
. "Dfo.lf1D10
' U CU O N I C-

Since 19 30, Natio nal U nion has been the only rad io tube and p acts

manufacrueer who se entire merchandisi ng pro gram h as been de­

signed 10 0% to support the "service side o f radio row" exclusively!

You know h ow the N . U. Equipment Plan brought 60,000 pieces

of the finest test equip ment to service dealers-free! You know how

N. U. national and cooperative advertising, promotions. displays

and o ther business-builders helped dealers and distributors prosper .

NATIONAL UNION RADIO CO RPORATION • N EWARK 2, N. J.

RADIO AND ELECTRON ·T U B ES

UNIONNATIONAL

AfTlIl THE WA R . . . Count on National U n io n •. . a wider selection of tubes

MORE THAN IEfORfI and pans, better equipment deals, powerful new mer­

chandising plans, more technical service information .. . to make
business prosperous for all "on the service side of radio row"!
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Figure 2
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GmL
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band width to resonant frequency may be ex­
pressed by:

t::.F VI + K - V I K--10'0 VI -K'

If K is very small, as is usually the case the above
expression reduces to :

t::. F
1"0 _ K

That is, t he width of the pass hand expressed as a
percentage of mid band frequency is approxi­
mately proportional to the coefficient of coupling.
It is generally desirable that the response at the
t wo hu mps and at the center of the pass band be
approximately equal. This condition is realized
to a first approximation when :

-;1:i.5~K _
v ;;,Q,

If, as is usually the case:

Q, -Q,

it appears that the value of Q required to yield
nearly uniform response is inversely propor­
tional to the coefficient of coupling, whence:

Q Q
i.s 1.5Fo

\ - 2 - K - ~F

Let E, be the voltage applied to the primary of
tllC circuit of Fig. 2 and Eo the resulting voltage
across the secondary condenser C2, then for the
condit ion of unifonn response:

E, Q---E, 2

In other words, the response at resonance is down
6 db over that of an identical single tuned cir­
cuit. This is equivalent to saying that the im­
pedance facing the plate of the preceding tube is
one-half that of a single identical tuned circuit.
This in turn is equivalent to stat ing that the gain
is reduced 6 db, since for r-f pentodcs, the gain
is given by:

•wJI - vn, /!,
K~ M ~-',I=

V 1"1, , v Q,Q,

portent whether capacit ive or induct ive coupling
is used. If t he pass band is adjustable in steps, it
is usually more convenient to lise capacit ive
coupling. I( t he pass band is to be adjustable in
many sma ll steps or is to be cont inuously varia­
ble, inductive coupling is generally used. Inter­
mediate frequency ampli fiers usually employ
ident ical t uned circuits coupled to each other,
which are adjusted to the same frequency.

If K reprr-seuts the coefficient of coupling, ami
J1 , the mutual impedance, we have at critical
coupling:

where :

Z, _R, + j(WL , -w~, )

Z , -R, + j (WL, - ,,~,)

w hen one of the tuned circuits is improperly
aligned or when regeneration occurs the response
curves shown in Fig. ;: appear. The higher the Q
of the circuits the more pronounced the humps of
the response curve.

Bandwidth is somet imes defined as the die­
tance (i.e. frequency difference) between the
humps of the response curve. The ratio of pass

where w=21rf

d Q_.Ii.
an wl:

If Q, -Q,- 100
1hen K _ I %

As the coupling; is increased beyond cri tical or
"sufficient" coupling, the response decreases and
t he puss hand separates into a two-humped curve.
In general , t he two humps begin to he apparent
at about 1.5 t imes critical coupling. The relation
between the frequency of unity power factor and
the resonant frequency for the over-coupled cir­
cuit of Fig. 2 is approximately:

F, I--r, V I+K

where F1 is the frequency at unity power factor
and Fo is the resonant frequency. The current in
the secondary circuit at unity power factor (i.e.,
the frequency of the humps) is :

E
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t. Braod new po~l -wQ r d esIgn • po sitively nolo "wormed ­
over" pie-wei mode l.

2. More tha n on "electronic" voltmeter. VOMAX i. a
true VQcuu nA" lI!be voltmeter in every voltoge / re­
sislonce /db. fu rlte,.

J. Compl~te sic;Jnal tlocing f,om 20 cycles through over 100
megacycl es by wilhdrowoble d . diode probe.

4. 3 Ih,OU9h 1200 voll$ d.c. full Ka le in 6 ronges at 50. and
in 6 added ranges to 3000 volts a t 125 megohms inpul
resbtcnce .

5. 3 IhlOU9h 1200 yoh, c.c. full sccle in 6 ronges at honest
. Heetlve circui t loading of 6.6 megohms and 8 mmfd.

6. 0 .2 through 2000 megohms in silt: eosily read ronges.
7. - 10 ,h'OU9h +SO db. (0 db. = 1 mw. in 600 ohms) in

3 lo nges.
1 . 1.2 rno through 12 amperes lu ll scale in 6 d.e. ,a ng es.
9. AluGluteI, ,'abie - Of'Ie aero od justment Wi, all

ranges. No pro~ s~r1ing to set a meaningless zero
which shif" as soon os pro~s are separated . Gild
cunent errors completely eliminoted.

10. Honest , foctual accurocy: ±3% on d.c.
l
· ±5% on a .c,;;

2Ql.n through 100 megacyclesi ±2% of ull Kale, ± 17D0' indicated resistance 'tOlue.
11. Only five color-c!ifferentiated Kales on 4~" O' A"onvol

meier faf 51 rang'¥ (including d .c. voh, polority feverKII)
eliminate confusio"'.

12. M eie r 100% protected against aveflood blnflout on
voltl /ohms/db.

13. Svbstanllalleather carrying handle. Size only 12%'"11­
7 ~ " 1I 5 ~ "

SEND fOR FREE CA TALOG

OVER 14 YEARS OF RAOtO ENGINEERING ACHI£VEMENT

~t:~,$"~C;"'Y-"7
1144 ~N STfin, 1U.IIT1'0ltD 3 . CONNI<CTiC'UT
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That G~8Y is an old timer Is testified by his u,d, from the Stales with the prefix U (before international agrument
assigned the W) and those with no prefix .t .11

as a
•

·/s a.
Some Ham Stations We Mar AU Be QSOinc Soon Again

COURT MATTHEWS, LIeut. , USNR. W6EIl

IT liAS ALWAYS been our opinion that the yard­
stick for measuring a "successful" amateur
stat ion included many more factors than just

high power and a super antenna. Sure, it's nice
to dream of that "California kilowatt" and an
"ideal" locution. But is it really necessary?
Looking hack on morc t han a decade of hamming,
it ~(,,('IIl~ to II:"! that the culls that st ick in our

G5BY-and th«lc's no mistaking that British key. You
reall y h.d to pound brass on them

32

memory had a little somet hing more behind them.
Maybe it was the personality of the operator;
perhaps it was a contagious ent husiasm; maybe
it was just that certain " feci" for his hobby that
put an operator on the right band at just the
right time. Whatever the reason there are certain
calls t hat stand out.

'Thumbin g through our photos and logs. WP

YS6AG in A sia-whose signals eerne 6rst and faded last

CQ
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El ectr ical Charaeterht l u 01 Type 2825

Filo rnan t Vol toga lAC or OCl I. .4 'loll'
Fllo mant Cur,.nl 110 o mpl .

Mo~ i rn urn Peok Inyana Vol toge 2800 'loll,
Mo . lmum Peo k Plo le Cu . renl 9 .0 mo .

Mo. imu m Aye . oga Plo t. Cu".nt l .5 mo,

RAYTHEON

A reeeu t 11"\"l' )UPlIlt' 1I1 fur lilt· " \ p;l !JJ i ll jl; Ha yrln-o u n u u rut ure­
t ub- lim- ill 1111' In'" 2H25 hi Jth.\u h :l jtl'. h iJt!J ·VUI·llI l1 11 rectifier.
T hi s lui ll' rl ''luirl's a llflru xi lll:llI' l y 0.15 wut ta fil a lll t' 1I 1 1l00\o·I' r .
~t'I ru n dl'!i\t'r 1H1IOY D C <I I 1.5 m a.
T) It' ~ t" dHtra l'h'r i ~ l i ni lIIak l' i l appli c'ahlt· 10 va eiu u s (u rllul

o f "I ,'rtron il' t'fl"i plllC'1l1 i ll wh i"I . il l' smul ! s ilt" anti rU P: IU'11
l 'ull~ l nll 'l i o li 1II11~' il t" ve-ry dl' !" irahl t" featu res. Furthermore ,
with p ro l,,'r I)n ·c·uut io lls. li lt' lo w filament p u we- r ra n l'usil y
lit' SUI)I' Ii I,t1 ( ru m lin u ,.;dll ator if i t iii ll " !iirt'll 10 n '('l i fy low
radio (n'lj llt'llf:y 10 Cl illui n di rect ('urrt'1l1 Jw wt"r wilh in tht"
2B25 vol tage a nti ruj- re-nt ra rings. Platt· a nd fil a m ent pete n­
r ial s r-an ht' turned o n !"illluhalll'ously w ithout d ama ge anti
Ilt'al ill j?: is p ra l'l i r a lly' in-ra n tuueuus - Ih us mak in ,:: t h is tu be
l'ui la hlt, for inte-rmi t ten t lI~al't' .

O ther po!o"ihlt· 3P I,lil'at ionJO iuc lude opera tio n as lil t' rect i­
fier in ha th'ry' vi h ra tor IJU"' t'r sup pl ies desi aned 10 su p p ly the
hi,::h \oha p: t' D C (o r li llla ll po rtehle ralhOfle ra y osei t loseopes
or l'pt"rial It' JOI t·lluiplllf"lIl .
Rall l lt'u lll ~I 't' 2H25 allil Ih l' IIla ll) ulht' r Ilpt'S in Ha llhf'on' s

r UlIlp l" lt' lilli ' Hrt' .)rt"riliion·t'IIp:illt'f'r"tl an d qualit y-hu jlt (o r
u tmos t dfil'i l'nl'y a nd 1II11,i1llUIJI d e p e nd ab Hi t y. Look 10
Ha yt he ou (ur l il t" I"' .~ I i n luht'!> (o r y-our post war pred uets !

1

AU Fou, Diy- il lonl
110'1. &..n Awo.ded

A,~., · Noyy " E"' W ith Slorl

MANU'ACTURI NG COMPANY

f!llru lio fYlr cr i r.i n/? .i'ff;rlr f/i ,:,'J ,olt
Ne ...lon ,Moss. • l OIAnge l.. ' N. ... yo. k • Chieog o ' Allon lo

DEvono TO RnUtcH AND THE MANUfACTURE Of TUIES AND EQUIPMENT fOR THE NEW ER A Of ELECtRONICS
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A breadboard layout at WBCRA that apparently
went places

· H ' .••
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f ather and son kept LU2CA on almost a 24·hour sked

can't help reminiscing a hit. Calls come hack to
us that had an ext ra something that made them
outstanding, " re present our selections for a sort
of all time "~ .A.C . HIIit Parade"---our favorite
sta tion from each continent.

From Europe
Here's all old timer for you ! Certainly G.~BY

must head any list of the "greats" in ham radio.
YCH, we have heard louder European signals than
GfiBY's, but his signal \,,' US always in thcre--cvpn
when the hand was otherwise dead. Maybe it was
sheer British bull-dog 1)(,I1'C\'CfHncc that pushed
that signal t hrough, or perhaps it wa.... Hilton' s
boundless enthusiasm for his hubhv. " ' I a tever it

ZS5U-.n AMeen signal of pre-war f.me

was-Europe for us will always bring to mind
G5BY,

Alrica

DX for almost any American ham, ZS5 U must
have been for many years the most called stat ion
on the African cont inent . Always operat ing with
" cry moderate power, ZS.1U put through amaz­
ingly consistent signals. \Vc particularly re­
member his -tu-meter wallop in the early DX days
on the west coast when African sign als were as
rare as nylons in war-time. Up at dawn for that
pre-breakfast DX, the first signal we would hear
as the old blooper "shooshed" into oscillation Wag

ZS5U. Pounding in until well after sun-up over
some 14,000 miles (the long way around) he
caused us to be late for school on man)' occa­
sions. Then after dinner we would get on the air
again, and presto, there would be ZS5U-th i~

time coming in the other way around. That was
real globe girdling. Always ready for a rag-chew,
tests, or whatever the fellow at the ot her end
wanted, ZS5U is our choice-not only as Africa's
most consistent signal, but also its most con­
genial operator.

KA1 HR-Irom Ocean ia

Our nomination of KA IIIH for top honors ill
Oceania is challenged by several fine Australian
and New Zealand stat ions. However, KAIII H
wins out on sheer consistency and service . All
Anny stat ion of many operators and tunny PH'­
fixes (PI , OP, K, and KA), urn seemed nevcrtho­
less to develop a distinctive " personality ." OUt'

outstanding memory of some seventeen years ago
is the jolt our eardrums received the first time we
tuned through the forty cycle rock crusher signal
that identified KAllIR in those days. We just

. couldn't believe that a trans-Pacific sisnal could
be that lond. KA1HR wee for years almost the
only link with home available to our GIs in t he
Philippines, and a QSO was usually t he begin­
ning of an hour or so of fast traffic handling. A
compilation of IHR's t ra ffic totals from the first

fContiwHd on page 36 )

1
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u uus-Pacific message up t hrough December 7,
IBet 1 should reach as t ronomical figures. Thou­
..uuds of messages were handled and almost every
one of t hem over seven t housa nd or more miles of
et her. Some record !

From A sia
A difficult choice bet ween several outst anding

old timers fi nal ly brings up Johnny Alvares of
\ "SHAG as our blue ribbon winner in the Asiatic
sector. Sometimes eclipsed in signal st rength by
ot her Asian sta t ions when conditions were good,
st ill YSGAG had one of those signals that was the
first t o come t hrough a nd the last to fade. Year
in and year out our 10/l; shows YSGAG as the most
eousistent signal from the Asiatic cont inen t. If
Johnny survives the tribulations that beset the
YoS j!,"ang at t he present time, we.nre sure that his
fine signal will once again make VS6..:\G a familia r
cull 0 11 t he ham ba nds. Good 'luck, VS6AG!

South American LU2CA
Here's a father a nd son combina tion t hat

rea lly clicked . ,Yc never could figure out how the
Hadaclis managed to find time for such trivia as
eat ing and sleeping nud keep that signal so con­
st ant ly on the a ir . LU2CA was our constant
check 0 11 how the t wenty-meter signals were
(,olll i n~ t hrough . If LC2CA wasn 't booming. we

ow

didn't bot her even to warm up t he transmitter.
One of our most pleasant ham memories is t he
long afternoon chats with LU2CA and his help in
giving us Spanish lessons. That took a lot of
good-natured forbearance on his partI Any ham
who has ever participated in an international DX
contest will remember the crisp efficiency and
solid wallop behind LU2CA's signal. H e put
Sout h America on the map for us.

Home Territory WSCRA
At the risk of offending Rome of our 'Vest Coast

brethren we arc forced to dig into t he hat and
pull out '''SCRA. A DXcr and rag-chewer d(,­
luxe, Frank Lucas kept the et he r buzzing in tlu­
far com ers of the globe for years. First a chieving
prominence for his ability t o work scores of
Asiatic stations when nobody else in the eas tern
U.S.A. could even hear 'em, Frank proved his
versat ilit y by laying down an outstanding signal
all over t he world. Starting: modestly with the
old fa it hful 210, wsona finally worked up to
the high-power class , hut he could always do
better with t en wat ts than we could with a kw­
much to our envy. We're looking forward to the
day when we can get that post-war dream rig OIl

t he air and give Frank some real compet it ion.
But we know it won't he easy . \VSCHA had that
"ext ra " push that 's hurd to beat.

,
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Replac. Broadcast Band Coi~ EJsIII
111f'!!(' Ad Ju,. table-lnductanr(' F f'rrO­
l"Ut ( It ' lD to",,) col"" wi ll "-"Il l.....
AnWlllla. It.·otO>M.-IU...tor ('011$ With­
o ut th(" t rou lrle of hx-a lln ll: " t"Ul"t
dupll("lt.If'S·· beeeuse thl'Y are con­
t1nll"IL~I)' " arla ble in InduMancle
over a wkle r angt". T he Ind Uf' lallr:e
o r thr o ld coli III C&KII}' maUI,OO by
s1m l,lrlW"l'MI'drh-er adJu.;tm,·nt . • ·fT­
fUf'att Iron ro~ add lIaln and 1Il·1('('­
1I\·lt}' to t he reee tce-. A\'aJlable
IIhIPldffi or un,~b1t"ldoo.llhlp()("d with
I"Omlll.. t e Ill!lI tUNlonll . Oruer by
num',",. 14-1026 rnl". A n t . Coli:
1....10'17 t-mv. R. ••. Coli ; 1.... 1()"1~
t :"I" . ( Jo!;,(" . Coli. r-nee I.!JO each.

MA,N UfACTURING COM'A, NY • MT. CARM EL, ILL

ADI:Uft'D Ell"fTRO.11C RESEARCII ,1.1'0 ,IlH I'F.ICTURE
Export Di:";siotl:~5 W'a" en SI., .'\'e-.JJ York,'u ble:S imorurice

It CllUld be iI new rrandsaa or a 3'~JUn(1 bass that brin gs a sm ite
like this , hut it 's not ! It 's pride in a precision electron ic job
well d one. It 's a rea son fur higher qua lity in :\leissm'r
products.

Baseb311 broadcasl1 Not on your life. nu t it's a " homer " for
th is mcrnl x-r of Xlcissncr's la bora tory sta ff . T he sa tisfied
smile means that the inst rument he's t esting is " Oil t he
Xl ei ssner qualit y beam. '

PRECISION
is ahobby

in MT. CARMEL, ILL.
Ycs , precision is t he hob by of t he men
and women who make up Meissners
famed .. precision-el," The high quali ty
electronic eq uipment tha t their skilled
fi ngers produce each da y is p roof
enough that they enjoy the work as
t horo ughly as t hey enjoy their a fter­
hours hobbies. You'll fin d more proof
in the photographs on t his page .

Heft 'S iI member of :\ Ici ssncr's prrcision-et whose
smile is con tagio us. J)t·lic.a t e adjustments
properly ma fic a re the reason. H igher quality
in :\I ei...snvr elect ronic equipment is t he result !

This .."eclsioneer" takes t he sam e int erest in h is
wor k at :\ It'is s lWT as he docs in his home. Ih ·
proves it with a sm ile t hat is t ypica l of pre­
cisimH'/ -as t ypica l as t he p rec is ion q ua lit y
of Xl e issucr products.
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BUILT TO YOUR
SPECIFICATIONS

FOR THE
LIFE OF YOUR PRODUCTS

T HE k now.ho w gained in eng ineering
transformers to w ac 's exacting specifica­

tions is now a vailab le to solve your peace­
time transform er needs. Stanco r engineers
ar e ready to study and master the toughest
problems you can set rbem. Production
men trained to exacting s ta ndard s. with
modern equipment and precision winding
machinery. assu re that h ighest specifica­
tions will be met if! the fin ished product.
When yo u have a transformer problem.
think fi rst of Srancor, Co m peten t sa les
engineers arc ready to satisfy your mo st
exacting transformer requirements.

STANDARD TRANSFORMER
CORPORATION

1500 .. HAlSTtD STREn • CHICAGO ~2. Ill.
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MORE ON TIME
(See Ti me Chart on paqes 24 and 1'5J

Editor, CQ:
Lawrence Lel'(nshman's very interest ing article

" A M at t er of Time" published in the J uly issue
of CQ reminded me of my own experiences. For
over t en years I Was Radio Officer aboard vessels
of the Ist hmian Steamship Company, engaged in
round-the-world service. " Tit h ship's time
changing twenty or more minutes per day it was
convenient, if not essent ial, to keep the rad io
room on some standard time. Internat ional time
ticks, weather and press schedules were always
given in GCT, so t his was the obvious choice for
" Radio Room" t ime. It was a simple matter
to convert local time to GCT with t he aid of t he
accompanying chart .

I happened to be among the fi rst to test low­
cost, lew-power short-wave equipment for fleet
communications. In select ing schedules for
various frequencies (l8, 24, and :~G meters) the
signal path, day or night , had to be considered.
With this chart , the type of path-s-between t wo
cornmunicntion points- was instantly evident for
any hour of any local time. For example, if t he
path between t wo communicat ion points was
shaded, or night, it suggested that best results
would he obtained by usc of a night frequency J

(36 meters) . Likewise if the path was all un­
shaded , or day , a daytime frequency (IS meters)
would produce best results. If the path went
from "night" [ust into " day," or vice-versa , ex­
perience recommended 24 meters for best results.
T he chart was a great help in select ing frequencies
for t ime signals, etc. Since most of these broad­
cnst s were t ransmitted on several frequencies, it
was a simple matter to select t he optimum fre­
quency for the path involved.

Some of the best nx was accomplished Gil 3ti
meters. For example, in the Indian Ocean, south
of Calcutta and east of Colombo, it was possible
to work stations on the Pacific coast in the early
evening and t he east coast during the early morn­
ing hours. At 1800 local t.ime, the path eastward
from noo East to 120° " 'est is It night path .
westward from 90° East to 120· " ' CHt is mostly a
day path, but since 00° Enst is in darkness, tho
18 meter signal would not get through. The
chart shows that for a litt le over two hours (cr
before t he west coast 11ol0 \ 'CS on into local day­
light) it is possible to effect eommunicutione on
~() meters . Similarly t he ea rly morning hour
W>OO at 90° East indicates a night pat h, WN'lt·

ward from 90° EWit to 750 " \ .":'it .
From t he foregoing, it is obvious t hat it was

co



1~() C'k" e.etl' s .'i(~ns(" ionul

lI ew jet-propelled su ­

per jig/lIer, th e 1'-80

" S Il u o,;,, /! Star," is
IlI e UJo rld's f astest and

J,i~/u' s' j l)'i ng plan e.

WORLD'S
FASTEST PLANE

AN DREW COAXIAL
CABLES!

,

I

;"* II is hi ghly eigrr ifiean t that A nd rew

coax ial cab les were chosen for the vi ­

tal r ud io ,uul radar eq u i pmen t installed in

the P-80 . T hev we re selected because the,"
• •

a re mud. more resistan t th an ordinary solid

dielecrr-i e cab les to the high temperature

e ncou n te red in the tail of the plane.

Andrew Co. is a pioneer m anufacturer

of antenna tuning and phasing eq u i pmen t.

includ ing a com p lete line of cera m ic in ­

su l a te d coax i a l ca b les a n d a ll n ecessa r y

accessor-ies , ,,"rite lor cata log.
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"

5.0 volts
1-1,5 amperes
250 watts

4000 volts
600 volts
:It";O rna.

PRODUCTSNEW

Eleeuleel
Filatuent : Thorietcd Tungsten

, .oltage .

GENERAL CHARACTERISTICS

Current , , .
:\laximulIl Pla te Dissipntion . . .
:\ IaxilllulIl P la te Voltage .
.\ Iaxim um S('TCCn \ . oltagr- .
.\ laxiIlH:m Plntr- Current . .

EIMAC TYPE 4.250A POWER TRIODE
Ejtd- :\ lcCullou~h, Inc., of SUII Bruno, Cali­

fornia. nunouur-es the new Eimac -l-2.:xlA trans­
mittiug tet rode tube. T his new tctrodc, which has
a maximum plate dissipation rating of 2.)0 watts,
incorporates tunny of the features of the 125
watt 4-12:>;\ unnounced in February, 1945, and
is a result of IS months of extensive test and dl'­
velopmeut work.

Preliminary cln........-C amplifier data obtained
thus far hnve shown that at 3000 plate volts a
single 4-2,~,OA i~ capable of a power output of &to
watts with a driving power of 1('1".... than 3 watts.
Due to tilt' low grid-plate capacitance (0.11 JlJlf )

neutrulizution hu... been found unnecessary at
Ircqueucics below -to me.

TEST EQUIPMENT
Wr hue it " tan 1ft It!
~dre" ..... W"FO, Oe,l.
eu-11. Ctncll BhJtIt.....

•

............
~..................

H.,",ln AC and DC V. !tmttrr , DC Milliammd rr, Hir._ 3;1d *
LAw '1JI11t Ohmet rr . Sin 5 Y, .SI3'1e , 3" meter with -~( :.l ~d' *
D' A'.ns,aJ mOHlMIll, Writ lt forpriorit, informaUtll tld'l. :.

PHONO AM PLI FIER KITS *
f omp!f'l f' ...jlh tubes, all parts. *
rhas.~i5 . diagram. ere. Prlnrl ty •
.',' ·5 ", hi,,,er, S9 50 ..
:\0 . 1059. .. . . . . I :.

14 Plitt Ihdil Paris FJ,rr . FREE •
Tub! altd Cirtui t StolL . ... 10t •
Giant Rad ii Rdrrmu M~.15c •
Nu ch Tu~Basr CAJUlI.t".25c •

PLA CE YOUR ORDER NOWI .. :-
Leo.ia mallillg deli",uy DOW 0';

HALLICRAFTE RS :.
f 'er preferred deliver)', fallY •
terme. aDd liberal trade-in •
.110"'ance, write L,e, W9GFQ ..............

Fore-t II ill:" I.. I.
Au~. 20th, HH5

possihlr- to couununu-ate directly with the east
or west con..0;18 of the United States for u period
of about (our hours out of twenty-four from tho
vicinity of 00° Ea:-;L (T his wus all accomplished
with low power equipment. What call be done
with higher power and specially designed nu­
tennns, il"i something else again.)

•
The confusion sometimes resulting from Day-

light Saving Time is ulso eliminated by usc of
this chart. For example, to convert any Standard
Time Daylight Saving Time, just move over
one column to the right . Thus, 60th Meridian
Standard Time is tile same as 75th Meridian
Eastern Daylight Saving Time.

The r-hart arbitrarily tuk.., 6:00 A,~I. and 6:00
P.~1. as the time for sunrise and sunset. This, is
of course. not true for an seasons, nor for all
latitudes. However, K little careful listening will
quickly determine the be-t frequencies to lise in
overluppiug eases,

This chart, under gh...... on the desk in front of
the receiver, ought to prove useful in tho ham­
SIIlH'k. Particularly N' when applied to our forty,
twenty und propo-...(,d fiftr-ou meter lnun ls .

~o co



Within walking distance

41

Give generously to

Your donation to the community
war fund supports the U.S.O. and 20
other agencies. Jr provides maternity
care for wives o f servicemen. whole­
some recreation to keep children off
the streets, help for the stricken people
of our allies, and help for your own.

You help many who can't help
themselves, yet you are asked for only
one gift. Let your heart decide how
big it should be.

Your Community
War Fund ~.

Representing tbe National War Fund

I T'S not even too far to hobble, wh en
you're leaving the blank walls of a

hospi tal room for a brief wh ile. on
r our way to a place of laugh ter and
song and play.

The welcomin~ doors o f a U.S.Q.
lounge d ub are just o utside the ha s.

r.ira1 grounds - at more than '00
rospirals,

H ere, at the house o f smiles, war­
shattered. veterans escape from hosp ital
routine. from the smell o f ether and
dis infectants. Here they enjoy their
favorite phonograph records. today's
newspaper. the checker-board that

l'oUgave them when you gave to your
oeal community fund.

These are little things. b ut they're
good medicine! The nearby U.S.O.
lounge is theater, club-almost home
- [0 the shocked and hurt boy whose
presem home is a hospital room.

•
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FIG.10

-:

THIS STRAND/

THI:'kiR~~~S~IRST~~~
50 WILL BE

PLACED UNDE.R ,,/
THIS STRAND---­
FOR FIRST
OPERATION

ANTENNA HINTS
[Continued/rom page f7]

co

where space permits with any type of wire. and
should always be used when "Tapping around
masts, attaching guy wires to stays, etc.

Just as a "ire with indefinite flexing at one
point will break, similarly no "ire with a
pulling stress on it can stand being doubled
huck on itself around 8 short radius. Eventually
t he wire will cut through. If a wire must be
dead-ended for instance, on a ring, it is advisable
to use a "thimble" (Fig. 6) to carry the wire.
In such a case the splice should be made right
at the entrance to the thimble (Fig. 70) not .as
in Fig. 7b.

Transmi«ing Antennas
T ransmitt ing antennas pose problems quite

similar (t hough on the hefty side) to those con-

Fi9. 10 . The fint steps in a deed-end ro pe splice

sidered above. I n the case of a tapped antenna,
an extra piece of stranded wire is often spliced
into the joint (Fig. 8), to provide added strength
- then the entire splice is soldered. Avoid splices
in any straight section of " i re if possible; but
if they nre neeessnry, they should be made as in
Fig. 9 . Such splices are a derivation of the dead­
end termination {with individual strands) de­
scribed above, only in this case each wire is
spliced to the other.

Sold. ring
It is almost superfluous to add that soldered

connect ions should be given special considera­
tion. As with all soldering, sufficient heat must
be applied so that the solder runs freely. If
the solder does not adhere solidly to the wire;
either more cleaning or a more efficient flux must

WOfCultt 2, Mass.

ELECTRICAL REACTANCE
CORPORATION

F RAN K L 'I N V ILL E. N. Y.

tBO'Kt tOlLS

DISTRIBUTO RS

RADIO - ELECTRONIC PARTS-

TUBES - EQUIPMENT - DEVICES

W,';11' - "h/llll' - W;rl~ '

o D 1\tS1St01\S
Wl1\t WOl1N

TO YOU and TO US

2~ METER TUNING UNIT
SINGLE HOLE MOUNTING

Less tu be

46 Chandler 51.

Is reelteed only after we have had the opper­

tu..ity to serve you prompt ly and efficie ntly.

Radio Electronic Sales Co.
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BUYING
GUIDE

Available

on Reque't

W,ir. 10' i, !

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

Great TIme Saller
HeTe's something you need every day
in YOUT work. Easy to opercte, Solves
many problems fOT you in a jiffy. We're
offeTing it Free to rcdic me n. e le ctronic
engineers and o thers in the busine ss.
Attoch co upon to your letterh e od.

BURSTEIN· APPLEBEE CO.ii'J\ 1012 McGEE ST., KANSAS CITY 6. MO.

~I~~~~~~~~~~-----l
I 1012 McGEE, KANSAS CITY 6, MO. I
I Send me FREE Color Code and Ohms taw Cal- I
I c:ulator alona: with lates t c:ataloa;. I

lam I
STATE CO N NECTIO N IN IH OUS TIlY I

NAME I
I ADDRESS I
~~~ ~~~__J

Ae _0 ...... U.bl~ (or ChUiaD
uee, Allied Mcom~e • c~DU'.1

-ourc~ (or H.IHcrah~ra, N.­
donal . H.mmarIUDd • • nd other
wdl.koown communic.tlon re­
c~h~re. Th~ee r~e~here .r~ n o w
.... n.ble o n proper priority ,

C~nU'albed b.er~ eee today'e
larf~.t a n d moet eompl~t~

ecoeke 01 pane . o d ~quipm~nt
uDd~r on~ roof. Thb m~.De

(aet~.t e~"tce o n euppH~. (or
produetJoo. r .dio tr.Joinf. r~.

• • • rch .nd m.iDc~n.nc~.

One Central Source
FOR RADIO COMMUNICATIONS

PARTS AND EQUIPMENT

-

I
I
I

I
I
I
I
I
I
I
I
I
I
I

I
I

E~ u. ie",ttu. ",lUi Et«t>r-ce.. I

l~n~J!~on ! da. ~!..~6.~'~h~'~: ;FAN OUT HERE, THEN INSERT
ENDS OF OTHER ROPE,,

~~J
TIE HERE "'-~
------ ..

Rope Splicing .
Wire or hemp ropes arc often used for halyards.

and splicing or dead-ending them presents an
awkward problem, For dead-ends a thimble
should always be used to prevent cutting, wh ile
the technique of rope-splicing is rather difficult
to put 011 paper, the basic ideas of one method
may be gleaned from Fig . 10, First of. all. the
ends (genera lly three) are fanned out to' the de­
sired length. Since these ends weave buck and
forth in the splice, they should be made con-

FIG.11

Fig, 11 . Two lopes prepered for a running sp lice

siderubly longer than the proposed splice. Any­
way it's better to have some ends left over which
can be cut ofT, than to find the splice going short
on you. To be on the safe side, splices in ordi­
nal")' halyards should be about 6" long at least.

The point of contact with the main rope where
the splice is going to be started, is then fanned
out by twisting backwards, and the loose ends
nrc placed under each one of thC8C strands with
the end pointing in the opposite direction to
the normal twist of the rope. In other words.
the loose ends should lie at approximately 000

to the grooves in the rope--not in the grooves.
Each end in turn is then threaded under the
second strand which it crosses, without changing
this original direction. But don't attempt to
finish up one end in a single operation. ' York
around the rope, performing one function on
each end at a time, proceeding to the next in a
regular sequence. If two ends come out exactly
paraUel, something is wrong and the splice
should be undone to the point where this is no,

be used. Corroded stranded wire should be
sepa rated and each strand individually scraped
clean before soldering is attempted. You may
have to use old-fashioned muriatic acid or solder­
ing paste rather than depending on resin-core
solder. Over-heating should .also be guarded
against as it tends to make the wire brittle.
Employing less heat and a more active flux is
the better plan. Two J~watt soldering irons
working together generally provide sufficient
heat. Blow-torches naturally have a tendency
to overheat the wire, If possible, the soldering
and splicing work should be done indoors where
heating and cooling are more readily controlled.
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[Conlinucd on page 481

Modulator and Power Supply
The speech amplifier, modulators, and 'power

supply are mounted 0 11 a 12" x 17" x 2" chassis
(Fig. 5) . There is no point in describing them as
they arc conventional in every respect . Any
modulator capable of supplying thirty watts of
audio to modulate the sixty wat t input to the
815 is suitable. The power supply for t he modu­
lators delivers 400 volts at ZOO rna to power the
class Alli 6L6Gs we use together with their 6N7
phage inverter and speech amplifier. The power
supply for the radio-frequency sect ion delivers
400 volts a t 300 milliamperes. A dropping re­
sist or is employed to lower the volt age to the
IIY-615.

The HY-GIS runs 20 rna at 300 volts, while the
815 will draw 150 milliamperes at 400 volts,
plate modulated. Incidentally, when the amn­
leurs climb to t he 144-mc region in future opera­
tions, we don't expect to encounter too much
difficul ty in putting this rig up t he re .

•

R-F IMPEDANCE
ICtmJinucd f rom page 131

longer the case. (Better get a Boy Scout Manual
or a book on ropes and splicing . Your skyhook'Il
stay up longer.- Ed.)

T his method will be seen to bring each end
st rand into as great a contact M poss ible with
the rope proper, resulting in a st rong, even and
pliable splice. T wo such operations will be neces­
sary for a running splice. T he two ends should
he opened out 3 8 fur as required , then t ied so
that t he remaining solid rope will not become
unravelled. (See Fig. 11. )

Hope with a greater number of st rands may
be similarly handled if care is taken to have
t he ends initially placed one under each strand
and point ing across the st rands of the rope proper
as above.

MOPA
[CtmJinuedfrom page 17J

size. T he dial graduations were made in like
manner, using the numeral 1 engraving tool.

Dials Ca and C. were calibrated so as to read
differences of reactance in such a manner t hat an
increase in d ial reading gave capacitive reactance
values, and a decrease gave inductive react ance
values. The act ual inductive or capacitire react­
ance in ohms ca n be calculated with a reactive
slide-rule, or from the expression:

1
X :r. - W,6,03 or

" RA DIO" is
fi rs t choice of
radio-electronic
engineers.

Subscribe Now.

Subscription
Price :
$3.00 per yea r
in U.S.A.• $4.00
elsewhere,

All phases of
RADIO DESIGN

PRODUCTION and
OPERATIONS are

Covered by
•/ ..:~

,

RADIO MAGAZINES. Inc. 342 Madison Ave. N.Y.C.

.
SEATTLE RADIO SUPPLY, INC.
2117 Second Ave. SE·2345 Seattle 1, Wash.

Headquarters for Hams

It is good to greet old fr iends and we invite
new ones.

M ake this store your headq ua rters when in
and aro und Seattle.

Browse around our Complete library. Inspect
the ne w equipment. Meet yo ur fr iends here, in
a room just for Hams.

, You d id a grand job.
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Have Every Issue of IICQII Sent

To Your Home. Subscribe Today!

p e r co py.

In U.S.A . & I·o.<jse ssio lt s
1-4" .0;('«:11 ere 3 .50 pery ea r

Sold on Beller
Newsstands

25c.

$2.50
4.00
5.00

12 issues .
24 issues .
36 issues .

You save by subscribing o n an annual

basis. " Hamil Clubs get a special

reduced rate . Write for lull particu lars.

I -----------TEA R OUT- M A IL TODAY- - - - - - - - - - - I
I II CQ-RADIO MAGAZINES, INC. C.1L ............................................. I
I 342 MADISON AVE., NEW YORK 17, N. Y. I
I I
I Sin: Here: is my 0 check (or 0 money order) for S Stnd me issues of ca. I
I 12 issues $2 .50-24 issues 54.-36 issues 55 . C'Mdian and fOIl~i9n subscri ptions arc 53.50 annually . I
I II Subscriber', Name (print c.refully) ..................................................................................................................... I
I II A ddr. .. I
I II City 5t.t• .......................................................... Z o n. ............................. I

L'
W h.t i. yo ur oceupo tio n or prof io n :.................... .......... ....... I
---'- ------ --------------

•

I

I
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ELECTRONIC SPECIALISTS ·

W r ite lor d eta il••

RA DIO KITS COMPANY
Deal. L 1'0 Cedar St.. New York 6. N. Y.

with GOO-ohm resistors were found to be saris­
fucto rily flat , but arc usually far from such an
ideal condit ion when connected to an uutennn .
A curve can be made of antenna measurements
in a few minutes' time, then followed by making
the necessary cha nges in the antenna so as to
make it non-reactive at the desired frequency or
frequencies, with the assurance that it will func­
t ion properly for eit her transmitting or receivi ng.

Radio receivers are usually anything but uni­
form in their input impedance values, as can be
seen from a typical curve (Fig. 6) takcn from
two d ifferenct types of receivers. T hese curves
are useful when an attempt is made to minimize
local noise conditions. Substantial reduct ion in
noise, with a consequent increase in the rends­
bility of weak signals, will result when the imped ­
ances of t he antenna system and the receiver
input arc carefully matched for t he de-ired
operat ing frequency.

EXCITERS
(C01l1inutd from pagt 8 1

convinced of this necessity immediately, so that
it may make such a recommendat ion to the FCC
without further delay. T here is little activity on
the haml at present, day or night . Sparsely
spread over ;:;00 kilocycles, what conununica­
tions there nrc could he accommodated in a much
narrower range if we had to share the bend
temporarily. How important the traffic handled
may be, we cannot sny, as much of the trans­
miss...ion is in cipher , \\~e might eomment , how­
ever, that sloppy operating seems to be the rule.
with crystal chirps no amateur would own, a nd
thut on September l-I t h we copied a message
originated on August Hltb ! \\~e venture a guess
t hat the nmnteur could make better U:O:<' or the
band, nnd the ever-present possibility of cmcr­
gelH'ic':-: make it imperat ive that 3;">00 to -tooo
kilocycles be turned over to him pronto.

ZERO BIAS
(Conlinued f rom page 6J

lengths of 110 wire, and again placed near t he
8 15, parallel with the plates . I nd uctor 1..7 is
tuned by adj ust ing the posit ion of t he short ing
bur.

There is little interest in crystal controlled
transmitters Oil 228 megacycles, although it is
possible to build t hem. T he t rick in ohtuining
usa ble output from t he fourth nnd firth liar­
monies of the crystal frequency, lies in l1~ing

ac t ive r-rvstn ls, and ca refully ndjustiug the
cathode coil for maximum outpu t consistun t
with rcnsouuble crvstnl current,RA 0I0OWNYOUR

U's Easy •• . We S how You How
Complete Kit of Pu t s including
tube . with dia grams and fu ll
inst ruction••

• BU IlO••••••

CLASSIFIED ADS

where l:J.Ca is the difference in capacity between
initial and final balance readings.

Some typical impedance curves (Figs. 6 and
7) in terms of reactance in plus and minus
~ ~f and resistance in ohma are shown for doublet
a nd rhombic antennas fed by so-called GOO-ohm
feede r systems. Feeders which were terminated

FORT ORANG E RAOIO OISTRIBUTING COM PANY
UNCLE DAVE' S RADIO SH ACK

356 Broadway
Albany 7, N ew York

Phones 3-2109, 3-2100

Ad....r t lai n c n th a. _ et io n rnU at pertain t o amateur
o r e x per i m e n t a tio n radio acth,lti.a, R at_ZOe. per
w ord per in• • 'llon, Ham in_ n ce in full rnuat ae­
corn~n J' cop,.. N o a lrenCT o r t erm o r c • • h d iM:ounta
allowed, No d l.pl.,. o r aped. l typoll'..aphicai ad
_ t u p. allowed. "CQ" d o e . n ot I'uara n t _ an,. prod­
uct o r . .....ice .d... rt '-d i n th e C I. ..16M1 Section.

WH EN Amateurs are on the air again there will be a com­
ple te line of James Knights Precision Cryn als Jor every
Amateur act ivity. The J ames Kni&hts Company, Sand­
wich , Illi nois .

I n the Uocky ~Ioun tai n R egion
it's

Radio &Television Supply Co.
n08 EUCLIIJ AVENUE, PUEBLO, c o w.

" /f '" J on', ltd.. it. ,"'1/ I ct It­
O?' It co n', bc ItoJ I Pltonc S71'Y'

Wtl TE-\\'IRE·PHONE: Bob Henry-W9ARA, Burlee. Mo .
24 hou r service : New and Used Receivers-Transmitters­
Test Equipment-Radio Parts ot all Kinds.

..----------------..,
I In Northern C.lilorni. I
• it ' s I
• SAN FRA NCISCO RA DIO & SUPPLY CO. I

I Public Addf~ss Equi pment I
I. Short.Wne Receivers & Tra nsmitters I

• I
I Hudquart~rs For Amal~uf Radio Supplies I
I 20 Yean Dependable Service.
I 1280·1284 M.rlcel St., S.n Francisco 2, Calif. I11.-- -J
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MAKING

YOUR WISHES

COME TRUE . ••

One wish has been fulfilled. Won by
3Vz years of deadly struggle. With
God's help, we have prevailed.

Now we have a chance to make an­
other wish come true. For most of us.
the outlook is a bright one. If we will
simply use the brains, the will, the en­
orgy, the enterprise . . . the materials
.and resources . . . with which we won
-our war, we can't fail to win the peace
end to make this the richest, happiest
land the world has known.

Your wishes have been wrapped in
that bright outlook. Your wish for a
cottage by a lake. For your boy's col-

•

lege education. For a trip you long to
take. For a "cushion" against emer­
gencies and unforeseen needs.

You can make those wishes come true
by buying bonds today .. . buying them
regularly • . . and holding on to them
in spite of all temptation.

There's no safer, surer investment in
the world. You can count on getting
back $4 for every $3 you put in E
Bonds-as surely as you can count on
being a day older tomorrow.

So why not be patriotic and smart
at the same time?

FULFILL YOUR WISH-BUY EXTRA B O N D S

IN T H E GREAT VI CTORY LOAN!

CO Magazine

This is an official U. S. Treasurv advertisement-prepared under
auspices 0.' T reasury Department and lVar Adcertieing Council
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R.W. T. The world'. oldest and
largest Radio Supply H ouse soon
wi ll he ready again to serve the
world's m ost exacting u sers, yo u
Radi o Amateu rs. O nce aga in you
can choose from our tremendous
stock o f se ts, parts and equ ip ment.
O nce again }'on ca n d epend on
o u r (!u arlcr. ccntury reputation

•
for qu al ity a nd SCHU H] values.
Once again you'Il h ave O U f speedy
serv ice-order sh ipped out same
(lay received. All standard lines
are n ow in stock or o n the way.
They include:

NATIONAL. BUD

CARDWELL. BULEY

R.C.A•• HAMMARLUND

HALUCRAFTERS

and others too nu merous to mention.

Send for

R. W. T. 1946 Catalog
off the press soon'

~wWire

ulevision In~.

World's Largest Radio Supply House

{De pt. (-101

100 Sixth Avenue, New York 13
Boston, Mass. • Newark, N. J.

Orig inators and ma rke te rr 0' th e famous

Jafaye//e Ramo
48

Advertising Index
ALLIED RADIO CO RPORATION _ 43

Ha m P ar t s a nd Eq uipm~nt

ANDREW CO 39
Coaxia l Cabl.,.

BULEY ELECTR IC CO M PANy •
Q ua r t z C ryatala

BURSTEIN ·APPLEBEE CO , .43
H a m P arta a nd Eq uipmen t

CAP ITOL RADIO ENG INEER ING INSTITUTE •
Educat ional

CORN ELL M AR IT IM E PR ESS , -
P ublication.

CR YSTAL PRODUCTS CO Cover ..
Cf~.t.l.

OX C YST AL CO 36
C ryatala

E ITE,L..McCULLOUGH . INC 1
Elect ronic Tcbee

ELECTR ICAL R EACTANCE CO R P 42
Ca p4ei tor.

ELECTRON IC LABORATOR IES , " *
Comm unica tio n. Equipment

ELECTRON IC S PEC IALT IES MFG. CO •
S~ial Auembliea

G EN E R AL ELECTRON ICS, INC *
Eleetronic Tube.

FT. OR ANGE RADIO D IST. CO , 46
Ha m Parts a nd Equipment

HALLI CRAFTERS CO 2, Cover 3
T ransmitters a nd Rt"C..ivere

HAMMARLU ND MANUFACTUR ING CO., IN C• . . . .. ,. *
Com munications Eq uip ment

McELROY MAN UFACTUR ING COR P , 48
Telegraphic Apparat us

McGRAW~H I LL BOOK CO •
Books

MacM ILLAN CO, a
Books

McM URDO S IL VER CO , 31
T ellt Eq ui'pment

M EASURE MENTS COR PORATION *
l net ru ments a nd T eat Equipment

M E ISSN ER M ANUF.<\CTVR ING CO 37
Electron ic Equipmen t •

NATIONAL COM PANy ........ . ............. . .. .... . •*
R~iverll a nd Ham E.q uipment

NATIONAL UN ION R ADI O COR P, .. , 29
Radio- Electronic Tubes

NATIONAL WAR FUND . . . . . . . . . . . . . . . . • •• • . . . . . . . .'11
R ADI O AND T ELEV IS ION SUP P LY CO .'16

Ha m Pa rts a nd E.quipment
RADI O ELECTRON IC SALf.B CO 42

Ham P arts a nd Equi pment
R ADIO KITS COM PAN y " , .'16

Ham Part ll a nd Equ_ip men t
RADIO MFG . ENG INEERS, INC 6

Comm unica tionll Equipment
R AD IO SHACK ..... ........ .. .. ...... .............. . . •

Ham Pa rts and Equipment
RADI O WIR E TEl...EVI S ION, INC 48

Ham Parts a nd Equipment
RAD IONI C EQUI P MENT CO 44

H am Parh a nd Equipment '
RAYTH EON MA NUFACTURI NG COR P 33

E lectronic Tubell
SAN FRANCiSCO RADI O & SUP P LY CO .46

H am Pa rt ll and Equiement
SEATrL E RADI O SU P P LY, INC 44

Ham Part ll a nd Equipmen t
SOLAR CAP AC IT OR SAL ES CO R P Cover 2

C~citorll

ST AN D AR D TRANSFORM ER COR P 38
Transforme..

SUN RAD IO & ELECTRON ICS CO *
H am Parts a nd Equipment

SWAIN NE.1..S0N CO.. . . . . •• •• . ... . . . . . . • • • • • •. •. . . . 35
T ransformerll

SYLVAN IA ELECTRI C PRODUCTS , IN C. . .... , . , . ... . 4
Elect ronic Tu be.

TELEGRAPH APPARATUS CO.. ........ . . . . . . ....• .• *
S~ Key

U. S. TREASURY DEPT " • . . . . . .. .. . 47
Victory Bonds

WHOLESALE R ADI O LABORATOR IES .'10
Ham Parts Ilnd Eq uip ment

A n u terisk (a) appea rinll afte r a n adverti...r' . name indicatee
that no advertisemen t appea rs in the cu rrent iuue.

co
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. .. ZO NE.. . .

. . . . .. .NAME .

ADOR ESS .

CITY . .

STATE

RFC OEPARTMENT 21 S. HAlllCRAFTERS

5025 West 65th Skeet • Chicago 38, Illinoi s

o Se-nd further d eta ils and price on RA· 38 Powe r Supply

o Send listings of other availa ble ih~ms

Espe cia ll y interested in .
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FnO~1 JCurs;:' Cexper ience pro(lucing crJ~ la l li lli ll'l fur the
Ar m}' S igna l.Co r ps, CrJsta l Products' cnginecr~ have «I t...
velo pcd several t;tandar (l . )'PC crystal units for each "PL"
cifle fiel d, adaptlug peecislou crystal m anufacture to muss
production. Some arc eh o wu, hut sen d cou p o n fo r co m ­

plete information ahout the units h Ct"i1

adapted to Jou r particu lar Imsfne ss,I
~ - - - - - - MAILTHlscoupoN'i'I

CR \ 'STAL J'unll l 'CTS co., - - - I
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