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Quick as a wink the Fairchild Night 
Owl Camera records enemy movements in- 
tended to be hidden by darkness. Quick as 
a flash the radio of the photo-reconnaissance 
plane keeps touch with its base—and clearly 
—for Solar Elim-O-Stats are part of the — 

fected cameras. Thi 
one of many instan 

radio-noise suj 
sion. : 
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A.H, Brolly ... Chief Engineer of 
Television Station W BKB, Chicago, 
adjusts the grid circuit of the Eimac 
304-TL’s in the Class B linear stage 

of the video transmitter. 

The video transmitter operates at 61.25 megacycles; peak 
power output is 4 KW which provides a television service 
throughout metropolitan Chicago and reaches suburbs 

out to 35 miles or more, 

vision programs with the present equipment 
since 1942 and began operation on a com- 

mercial schedule in October, 1943. 
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E, F, Cawthon and W. R. Brock are operating ELECTRONIC TELESIS—filly il/ustrated. 

the station which has been broadcasting tele- Send for a copy mow. The Science of _EYTEL-MeCULLOUGH, INC.,1032 San Mateo Ave., San Bruno, Calif. Electronics written in simple language. 
You'll find it of valuable assistance in 
explaining electronics to the layman. Export Agents: Frazar & Hansen 

No obligation, 301 Clay Street, San Francisco 11, California, U.S.A. 

Mr. Brolly calls attention to the Eimac 
1000-T’s in the final stage of the Audio 
FM Transmitter which operates at 65.75 
megacycles, It is a very stable amplifier 
of good efficiency. 

Eimac 152-T’s are used in the modulated stage and 
304-T's in the first Class B linear amplifier of the video 

transmitter, 

Grid modulation is employed at WBKB and a broad band 
of frequencies must be passed in all stages following the 

modulated amplifier. Multiple-tuned resistance loaded 
coupling circuits are used between stages. 

Performance, stability, dependability are good reasons 

why Eimac tubes are to be found in the key sockets of the 
outstanding new developments in Electronics. Balaban & 
Katz, owners of television station WBKB of Chicago, 
offer potent confirmation of the fact that Eimac tubes are 
first choice of leading Electronic Engineers the world over. 

FOLLOW THE LEADERS TO. 

Plants located at: San Bruno, California and Salt Lake City, Utah 



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

sure that it reaches our primary market first . . . the amateurs. 
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SEE YOUR LOCAL DISTRIBUTOR NOW 

First models off the peacetime production line at Hallicrafters go to hams. Designed 

originally for and by amateurs, Hallicrafters equipment comes back from the wars 

Available Now limited number of Hallicrafters models that have 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 Hallicrafters distributors to be 

THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT * CHICAGO 16,U.S.A. 

#4 

=. hallicrafters rapio 
Buy a Victory Bond Today! COPYRIGHT 1945 THE HALLICRAFTERS CO. 



Mohn H; Potts .:...22 6 5.' Editor 

Sanford R. Cowan. .Publisher 
e 

CQ, Published by 

RADIO MAGAZINES, INC. 

Executive & Editorial Offices 

342 MADISON AVENUE 
NEW YORK 17,N. Y. 

Telephone MUrray Hill 2-1346 

e 

Editorial Staff 
Jehn H, Potts.............. Editor, President 

Zeh Bouck. W8QMR-WLNG, ex-2PI, 
ex-W4PC, ex-LU4A,...., .Associate Editor 

Lawrence LeKashma: 
W210P Assistant Editor 

Frank C. Jones, W6AJF. . Contributing Editor 
Robert Y. Chapman, WIQV. . Advisory Editor 

Evelyn A. Eisenberg..... Editorial Production 

Business Staff 

Sanford R. Cowan. . 

Charles H. Farrell. 

Dorothy Borden 

Diana Reissman 

cesses es See'y-Treas. 
. Adv. Manager 
Adv. Production 

...Cirel. Manager 

PACIFIC COAST REPRESENTATIVE. 
H. W. Dickow 

1387 40th Ave., San Francisco 22, Calif. 

GREAT BRITAIN REPRESENTATIVE. 

(For Subscriptions) 
Radio Society of Great Britain, 

New Ruskin House, Little Russell St., London, W.C. I, England 

Subscription Rates in U. S. and Poss. $2.50 per 
year. 2 years $4, 3 years $5. All other countries, 
$3.50 per year in equivalent U..S. currency, 
Single copies, 25 cents. Subscriber must allow 3 
weeks for address changes. Editorial matter con- 
tributed and accepted will be paid for at current 
space rates and will be subject to any revisions 
er omissions deemed expedient by the Editor. 
Material submitted must contain a self-ad- 
dressed, stamped, return envelope and the 
author must agree to hold the publisher of CQ 
harmless from any manner of suit or damage 
claim resulting from the publication thereof 
and/or any illustrations accompanying same. 
Publisher reserves right to accept or reject any 
advertising matter submitted. CQ, printed in 
v. vA. Copyright 1943 by Radio Magazines, 
ne. 

October, 1945 

Published by RADIO MAGAZINES, INC. 

VOL. 1, No. 10 

CONTENTS 
COVER 

At work in the shack. Frequency meter on shelf is 
described on page 18 

OCTOBER, 1945 

ARTICLES 

Exciters For The New Amateur Bands, by Herbert 
S. Brier, W9EGQ 
Juggling 80-meter crystals to hit 52.5-54 me and 
cover the rest of the bands up to 148 megacycles 

Balanced R-F Impedance Measuring Set, by Frank 
C. Jones, W6AJF 
A versatile instrument for measuring the im- 
pedances of two-wire fed antennas 

Get On The Air With An MOPA, by Howard A. 
Bowman, W6QIR 
A 60-watt rig for 112 and 144 megacycle 
operation 

Frequency Meter and Harmonie Oscillator, by 
Alston M. Wheelden, W2NYZ 
A versatile unit with excellent design and con- 
structional features 

’Round-The-World Time Chart 

Elements of antenna technique 

Radio Amateur’s Worksheet, No.5........... ‘ 

Hasta La Vista, by Lieut. Court Matthews, W6EAK.. 

More On Time, by Athan Cosmas 

MISCELLANEOUS 

ZOLGUIAS (Editorial) cist pesca aaa eae Oe ooh aD: 

Newabroduets. 0.3.2. / 20 ae Ge aan compe 40 



SYLVANIA NEWS © 
| __—~-Rabio AMATEUR EDITION 
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RADIO AMATEURS CAN NOW OBTAIN 
CATHODE RAY TUBES FOR EXPERIMENTAL USE 

Sylvania Dealers Are 

Sources of Supply 

Amateur radio enthusiasts will welcome the 

news that cathode ray tubes are now avail- 

able through Sylvania Electric distributors, 

retailers or radio servicemen. 

With the return of peace, and judging from 

the great strides made in the field of elec- 

tronics during the past few years, develop- 

ments in television will be greatly increased. 

~ 
BE READY FOR TELEVISION 

Television transmitting stations will no 

doubt crop up all over the nation. Television 

will then no longer be assigned merely “ex- 

perimental” bands. 

Radio amateurs unfamiliar with their local 

source of supply for these tubes are urged 

to write Sylvania direct, for the Sylvania 

Distributor nearest to you. 

SYLVANIAW ELECTRIC 
Emporium, Pa. 

MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS 
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ZERO BIAS 

HE RECENT series of catastrophic hurricanes 
that devastated many coastal areas from the 
Gulf to Hatteras, has placed grim emphasis 

on the necessity for amateur radio and the de- 
sirability of clearing adequate channels for such 
operation, not only in distress communications, 
but also for the amateur’s regular work which 
keeps him on the air and insures his ubiquitous 
presence when and wherever disaster strikes. The 
pattern has been tragically monotonous, with 
communities and large areas isolated and ‘“com- 
munications wiped out.” 

The amateur is now operating on 112-116 
megacycles, and will probably shift over to his 
proper 144-148-me band in the near future. The 
facilities of his station are available for emergency 
traffic. Much of the equipment is manned by 
WERS veterans, and close tie-ins are being or- 
ganized with the Red Cross. However, the v-h-f 
bands alone provide a woefully unsatisfactory 
answer to the problems of disaster communica- 
tion. We write this in full recognition of what has 
been accomplished on 112 and of the possibilities 
of these frequencies, particularly in reference to 
mobile installations. Admittedly, 112 or 144 is 
indispensable as a complementary disaster 
service. But definite limitations are imposed by 
distance and terrain, and nature’s holocausts have 
no more respect for a target than a Nip balloon or 
a buzz-bomb. The inadequacy of the very high 
frequencies in many conceivable instances of 
emergency communication is recognized by the 
FCC in its proposal to establish amateur emer- 
gency networks somewhere between 1650 and 
1800 kilocycles—in the neighborhood of our old 
and long-suffering 160-meter band. 

Unless the complete restoration of the pre-war 
1750-2050-ke allocation is contemplated in the 
near future (which is extremely dubious), we can 
see little sense in the proposed emergency alloca- 
tion. Certainly it would not be so effective as an 
extra kilocycle or two on the fringe of our vir- 
tually assured 80-meter band. It will hardly spur 
the amateur’s enthusiasm for emergency work if 
he must build special equipment for the job, and 
be permitted to use it only for occasional test 
transmissions while sitting around waiting for an 
earthquake. Of course, the Commission and 
others may point out that amateurs and the gen- 

eral citizenry did practically the same thing with 
the WERS. However, there were many shades of 
difference in the wartime situation. It was the 
patriotic thing to do. The emergency was always 
present, its grim potentiality reiterated with 
every newscast and headline. The WERS in 
many sections of the country were well dis- 
ciplined. Last, and by no means least, it was the 
only way the amateur could stay on the air. Ob- 
viously, these arguments offer little incentive to 
the establishment of a 160-meter net (with gen- 
eral operation excluded), where the additional 
equipment may run anywhere from a set of coils, 
a special crystal and probably a globe-girdling 
antenna, to a complete extra rig. 

As we write this, a tropical hurricane has 
veered in from the Bahamas, and is cutting a 
hundred-mile-per-hour swath across the Keys and 
southern Florida. Prior to Pearl Harbor, Florida 
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 the ravings of a 
Yankee who operated for several winters with the 
Florida net.) The net was on 80 ew, and was well 
disciplined by the 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 strictly AARS traffic. Similar set- 
ups, of course, existed in many other sections of 
the country. 

The point is, the amateurs were operating 
continuously and naturally within a band that 
could be alerted for emergency at a moment’s 
notice. This is the big argument (aside from the 
characteristics of the band) in favor of an 
emergency net working in or close to the 3500- 
4000-kilocycle allocation, where nothing more 
would be required than a flick of the ECO, or at 
the most, an extra crystal. If the FCC prefers to 
designate a narrow range of frequencies at either 
end of the 80-meter band for disaster communi- 
cations (rather than intra-band operation), the 
amateur is hardly one to turn up his nose at an 
extra five or ten kilocycles. 

The main thing now, if only from the emer- 
gency point-of-view, is to return the 80-meter 
channels to the amateur as quickly as possible. 
The Board of War Communications should be 

{Continued on page 46] 
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A 
FAMILIAR 
NAME with & 
OUR NAVY 

On battleships . . . cruisers . . . destroyers 
. carriers . . , on land stations — whether 

our victorious fleet was in home waters or 
battling Jap installations on the Inland Sea 
—a familiar name plate on thousands of 
NAVY radio units read: 

MANUFACTURED FOR THE 
UNITED STATES NAVY BY THE 

RADIO MFG. ENGINEERS, PEORIA, ILLINOIS 

Here's the New RME 45 now on sale 
at your authorized distributor. Now that victory is won, thousands of radio 

operators will be looking for this same name 
signifying dependable receiving equipment 
when planning their post-war “dream” station. 

Wé; 

THE RME 45 EQUIPMENT 

RELEASE BULLETIN WILL The matching speaker has an 
BE GLADLY SENT YOU acoustically designed housing. 

UPON REQUEST. 

FINE COMMUNICATIONS EQUIPMENT 

RADIO MFG. ENGINEERS, ine. 
Previa 6, Hines WV. $k. 



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. BRIER, W9EGQ 

| Ba Fact THAT the new amateur bands are not 
all harmonically related has been a stumbling 
block to many amateurs in designing exciters. 

The following discussion and diagrams show 
how the job may be done quite simply. 

The proposed 21-megacycle band intrigues 
most amateurs although it will probably be the 
last one authorized. A tritet oscillator, using 
active 7-megacycle crystals, with the plate cir- 
cuit tuned to the third harmonic of the crystal 
frequency, will easily drive an 807 on this band. 
Using 3.5-megacycle crystals, there are two ap- 
proaches to the problem—doubling in the oscil- 
lator and tripling in the next stage, or tripling 
in the oscillator and then doubling. 

The circuit for a practical exciter is shown in 
Fig. 1. This circuit is interesting, because it 
allows all bands between 3.5 and 30 megacyeles 
to be covered, using 3.5-megacycle crystals. It 
will deliver enough excitation to drive a quarter- 
kw modulated amplifier on each band. Coil Le, 
of Fig. 1, with the 7 and 14-me winding, is also 
used for 21-me output from 3.5-me rocks when 
the oscillator plate is tuned to 10.5 megacycles 
and the 807 functions as a doubler. 

The 50-54-megacycle band presents the 
greatest difficulties. There is no practical way 
of working the entire band with in-the-band 
erystals, but Fig. 2 shows how 52.5 to 54 mega- 
cycles can be covered with 3.5 to 3.6-megacycle 
crystals. The 6L6 oscillator has its plate circuit 
tuned to the fifth harmonic of the erystal, driv- 
ing an 815 as a tripler. With active crystals the 
output from the oscillator will be sufficient to 
drive the 815. Coils Lz and Lg are center-tapped. 
The neutralizing capacitors Cs and Cg are small 
tabs of metal 1’ square, mounted on pieces of 
stiff wire and placed near the 815, parallel with 
the plates. Neutralization is not required if only 
52.5-54-megacycle operation is desired. When 
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C4 is a 140 pu per-section capacitor, coil Lg is 
the same as Ly with a 2-turn link wound around 
the center plus a special 52.5-54-megacycle induc- 
tor consisting of four turns of #10 wire wound 
with a 114” diameter and 214” long. 

Approximately 10 watts output should be 
available from the 815—sufficient to drive a 

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

and values are as follows: 
S100 LE for 3.5-me xtals, and 100 pyuf for 7-mc 

xtals 
Co, Csx—150 ppt 
Cs—50 put 
Cs, Ce, Cr, Cs, Co, Cio—.002 uf 
Li—10 turns 422 1%" dia. 1” long for 3.5-me xtals 

6% turns #22 1%” dia. 3/4” long for 7-mc xtals 
L2—16 turns #18 11%” dia. 11” long for 3.5 and 7 mc 

7 turns #18 11%” dia. 7/8” long for 7 and 14 mc 
4 turns #14 11/9” dia. 1” long for 14, 21 and 28 mc 

Ls—same as L2 with 2-turn links added to the B+ end 
of each coil 

R.—25,000 ohms 
Rs, Re—50,000 ohms 
Sw—closed for operation on xtal frequency 



Fig. 2. Hitting a good slice of the 54-megacycle band 
with an 80-meter xtal. ; pomnenel and coil data as 

follows: 

C:—200 pf for 3.5-mc xtals 
100 juf for 7-me xtals 
50 yf for 14-mc xtals 

Co—140 suf per section 
Cs—15 uf (to balance excitation to the 815) 
C.—35 pul per section (use 140 uf per section if all 

bands are to be tuned with this exciter) 
Cs, Co—neutralizing capacitors. See text 

8, Co, Cio—.002 pf 
Ci, Cio—50 pu 
Li—10 turns #22 11” dia. 1” long for 3.5-me xtals 

61/9 turns $18 114” dia. 3/4” long for 7-mc xtals 
6 turns #14 1” dia. 3/4” long for 14-mc xtals 

L2—40 turns #20 2” dia. 21/4” long for 3.5 -mc 
20 turns 418 2” dia. 21/4” long for 7-mc 
12 turns #14 2” dia. 21/4” long for 14-mc 
10 turns 414 2” dia. 21/4” long for 21-mc (also 

used to tune to 18-mc when working the 6- 
meter band) 

6 turns #10 2” dia. 214” long for 28-mc 
Ls—(with C4-35 uf per section) 100-watt modulated triode in the final stage. By 

14 turns #14 2” dia. 21/9” long for 14-mc making all coils plug-in, and using three crystals, 

10 turns #14 2” dia. 2'/2" long for 21-me all bands between 3.5 and 54 megacycles can 
8 turns #10 2” dia. 21/9” long for 28-me i 5 
4 tums #10 2” dia. 2/4” long for 52.5-54-me be tuned with this exciter. 

P—60 ma pilot light The 144-148-megacycle band can be reached 

Ri—100,000 ohms by using the fifth harmonie of crystals between 

Re Beano eni 3.6 and 3.7 megacycles and a series of doublers, 

Re-—50,000 ohms a as shown in Fig. 3. Neutralizing capacitors C21 

R;—15,000 ohms and (og are similar to those described for Fig. 2. 

Sw—closed.for fundamental xtal frequency operation The square pieces of metal are mounted on 

[Continued on page 46] 

Fig. 3. This circuit covers the 144-148-megacycle band with the following parts and constants: 

C.:— 200 put Ls—3 turns 119” dia. 1” or 
C.—50 put Lz, Ls—3 turns 3/4” dia. 1” long 

C3—25 wut Le—2 turns 3/4” dia. close-wound center-tapped 

C4, Co—15 wut L:—10” lengths 1” dia. tubing spaced 1” 

Ce Co Ce, Cor Cro, Crt, Cra, Crs, Cra Crs, Cre, Cir P60 ma pilot light 
-001 1, R2, Rs—100,000 ohms 

Cis, Civ, Coo—100 put R.—500 ohms 
Co1, Coo—See text Rs, Re, Rz, Rs—50,000 ohms 
Li—10 turns 11 fp” dia. 1” long Ro—25,000 ohms 

L2—5 turns,11 1” long Rio, Rir—15,000 ohms 

300~-350V 



BALANCED R-F IMPEDANCE 
MEASURING SET 

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

FRANK C, JONES, W6AJF 

1 Sig Twin, or parallel-T, impedance bridge 
enables the user to obtain improved reception 
or transmission in the high-frequency region 

through better impedance matching of the trans- 
mitter or receiver to the antenna system. The 
net result is an appreciable reduction in losses 
due to impedance mis-match or standing wave 
effects. 

With the aid of the Impedance Measuring Set 
it is a simple matter to determine definitely the 
correct operational adjustments for any single- 
wire or two-wire-fed antenna system in the fre- 
quency range of 2 to 20 megacycles, thus assur- 
ing optimum efficiency from the particular an- 
tenna system in use. (Guesswork is no longer 
necessary. 

The cost of the measuring equipment is very 
reasonable and the components are generally 
available from the experimenter’s surplus stock 
of parts. Operation of the impedance measuring 
set requires two associated pieces of apparatus: 
1.—a short-wave receiver and, 2.—a test signal 

Equivalent 
Transfer Impedance 

Fig. 1. Two T networks which, when combined, form 
a “Parallel T bridge” 
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Fig. 2. Twin T impedance bridge for use with single- 
wire-fed antennas 

oscillator or signal generator. Any conventional 
signal oscillator will prove suitable, although 
the technical details for constructing an instru- 
ment of this type will be described in a forth- 
coming article by the author. 

Technical Description 
Impedance bridges of the type described 

herein have been in use for several years for the 
purpose of measuring impedances throughout the 
range of 0.5 to 30 me. The conventional instru- 
ment is useful for measuring impedance to 
ground if its resistive component is not less than 
1,000 ohms. Lower values of resistance may be 
measured by changes in the constants of the 
bridge circuit, but with some sacrifice in ac- 
curacy. A more useful form of instrument was 
found desirable by the author, in order to meas- 
ure balanced-to-ground impedances, such as 
rhombic and doublet antennas with two-wire 
feeders. For these purposes a balanced form of 
measuring set can be utilized to determine 

9 



quickly proper impedance matching, antenna 

resonance, termination of rhombic antennas, and 

many other miscellaneous measurements. 

The types of impedance bridges shown here 

may be constructed readily from available parts, 

and calibrated from an assortment of condensers 

and 1 or 1-watt resistors, if regular standards 

are unobtainable. A very few dollars invested 

in such measuring equipment will bring divi- 

dends in the form of increased antenna efficiency 

for both transmission and reception. The same 

bridge may be used to measure small induct- 

ances, and capacitances as low as a few uuf. 

The impedance bridge is employed in conjunc- 

tion with an r-f oscillator (an all-wave test signal 

generator is satisfactory), and a null detector 

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

such as a communications type radio receiver. A 
good v-t voltmeter with a sensitivity of .01 volt 
over a few megacycles range makes a very satis- 
faetory null indicator. The unknown impedance 
is measured by connecting it across the bridge 
terminals and re-balancing the bridge for a null 
(no signal). Measurements over a wide range of 
frequencies at any desired points may be made 
in a few minutes, since the dials are calibrated 
directly in plus or minus pf and the resistance 

is calibrated in ohms. The unknown impedance 
is measured as a resistance in shunt with an in- 
ductive or capacitive reactance. 

Design of a Parallel-T Bridge 
The parallel-T bridge, sometimes called the 

parallel twin-T bridge, consists in its most ele- 

mentary form, of two T impedances in parallel, 
with nearly infimite impedance between its input 
and output terminals to a signal at one particu- 
lar frequency. When two T networks of the type 
shown in 1 are combined, the result will be 

10 

~*— SHIELDING BOX 

Fig. 3. The more versatile balanced r-f impedance 
bridge. Coil values may be the same as Fig. 2 

an equivalent parallel tuned circuit with practi- 

cally zero loss. 

The T network of A in Fig. 1 has an equivalent 

transfer impedance consisting of a positive re- 

sistance controlled by capacitance ratio, and a 

fixed capacitance in series. The T network B has 

an equivalent transfer network consisting of a 

negative resistance in series with a capacitance 

and an inductance. When the two are combined 

in parallel the result is a means of obtaining a 

transfer impedance of zero resistance and zero 

reactance (equivalent to an infinite impedance). 

In practice the inductance L of B in Fig. 1 is 

shunted with a variable capacitor in order to 

provide a continuously variable control of the 

reactive arm. This capacitor dial can be cali- 

brated directly in uf, and will give reasonable 

accuracy at all radio frequencies in the range of 

the measuring set. The resistive factor is con- 

Fig. 5. Front view of the balanced r-f bridge 

cQ 
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trolled by another variable capacitor which may 
have its dial calibrated directly in ohms. The 
bridge is balanced with its “Z” terminals in an 
open-circuited condition, then rebalanced by 
connecting the unknown impedance across these 
terminals, at each desired frequency. The re- 
sistive term is read directly from the dial, since 
the preliminary balance is always made with the 
dial set at the infinite resistance marking. The 
reactance is obtained as the differemce in capacity 
readings from the capacitance dial. 
A twin-T bridge, suitable for measuring single- 

wire-fed antennas, or other impedances to ground, 
is shown in Fig. 2 while Fig. 3 describes a bal- 
anced-to-ground bridge. This latter instrument 
has been used to measure two-wire feeder sys- 
tems such as matched impedance doublets, or 
half-wave antennas and rhombics. 

Electrical constants for the bridges can be 
calculated from the following formula: 

a 

Ro= OTR, UFO) 
Cy 

where C} is always the initial capacitance setting 
of the R dial control. 

The final balance becomes: 

Sid shee Bot Bea PE Bay 
This gives: 
es 1 a C 

== GOR + Bg) ONC, FAC) 
Ch 

where ACz is the difference of capacities for the 
initial and final balance settings of C2. 

For initial balance 
1 Qh 
ry Fa QC+e +C4)@ 

’ For final balance: 

ath =- c+ F+e,)o oL * Xz Ciike* 
The difference between the foregoing equations 

becomes 

x = @(C3-C}) = “ACs 

Ls iy 
== RO3@ 

te RrXz 

* WRet+Xz 

x. 

Small “x” of course indicates an unknown 
quantity in R (resistance) or X (reactance). 

SOLID LINE - NC 200 OR 8C 903-8 RECEIVER INPUT 

DOTTED LINE-SUPER PRO RECEIVER CONCENTRIC LINE INPU’ 

MEGACYCLES 

Fig. 6. IHustrating differences in receiver input impedance as checked with the bridge 
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The dial of capacitor Cz can be calibrated 

directly in ohms’ if C is made variable and is set 

to obtain the initial balance at any given fre- 

quency. 
The coil L does not enter into the calculations 

or measurements directly, since its effect is can- 

celled between the readings of initial and final 

balances. The initial reading of C2 at a fixed 

point at or near minimum capacity actually 

results in a balance for the value of Ra, which 

should be much smaller than the parallel imped- 

ance of the internal circuit LCs. If the parallel 

impedance of LC3 is large enough, its variations 

for different frequencies will not appreciably 

affect the accuracy of the dial calibration of C2 

in ohms of resistance. 
The reactance dials (3 and Cz should be cali- 

brated in yf in order that the calibration may 

function at all frequencies. Condenser C4 pro- 

vides a fine adjustment on Cg for measurements 

of reactance in which the inductive or capacitive 

values correspond to only a few put. 

The usual forms of parallel T Bridges, Fig. 2, 

are suitable for measuring impedances to ground, 

since one terminal is common to the radio- 

frequency oscillator and radio receiver null indi- 

cator. The cireuit in Fig. 3 has been modified so 

that measurements can be made on two-wire 

lines with a reasonable degree of accuracy. The 

r-f generator and receiver terminals are isolated 

by radio-frequency transformers from the inter- 

nal parts of the bridge. All the stray capacities, 

Cs in Fig. 3, of the parts.to ground, are balanced 

by an equal capacity Cg to the other side of the 

impedance connection terminals. The parts are 

mounted on a bakelite subpanel spaced approxi- 

mately 114 inches from the top panel which 

mounts the dial controls. The consistent use of 

insulated shaft couplings on the variable capaci- 

tors permits the grounding of all dials to the 

metal cabinet. 
The two r-f transformers 7; and 7’ in Fig. 3 

consist of 9 turns of No. 30 wire on a 14-inch 

diameter form, interwound to cover a length of 

34-inch. Nine turns in each winding proved 

satisfactory for covering the frequency range 

between 2 and 20 megacyeles. 

Short strips of copper were used for leads in 

making all connections in the bridge. By limit- 

ing the upper frequency range to 15 or 20 me, 

conventional 2 and 3-gang “ BCL”’-type capaci- 

tors may be used with fairly good results. The 

RHOMBIC ANTENNA 
R=600 OHMS 

10 I 

MEGACYCLES 

Fig. 7. Resistance and reactance measurements on a two-wire rhombic antenna, 375 feet long 
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coils in the reactive arm should be tapped in 
overlapping ranges in order to facilitate measure- 
ments of large or small values of external react- 
ance. A desirable inductive range can be ob- 
tained with a set of 5 coils, tapped to give ten 
values of inductance covering from 14 up to 15 
microhenries. | Constructional details of the 
bridge diagrammed in Fig. 3 are suggested in 
the photograph of Fig. 4 while a front view of 
the completed instrument is shown in Fig. 5. 

Bridge Calibration and Operation 
An arbitrary point at or near minimum capac- 

ity setting of capacitor C2 was chosen as the 
point of initial balance. This setting of “infinite 
R” is always used when the unknown impedance 
is not connected to the bridge, and is marked 
with a heavy line on’ the “R” dial. The initial 
balance is made with an r-f carrier signal of some 
intensity less than 1 volt. The null detector 
(a short-wave communications receiver with 
BFO) is then tuned to pick-up the signal through 
the bridge. Shielded leads to the oscillator and 
from the receiver are essential, together with 
shielded plugs such as those used for microphone 
cables, in order to reduce direct radiation into 

the null indicator. As the bridge is balanced 
with C2 on its initial line setting, the attenua- 
tion through the bridge will become very great 
and the signal will drop to a few microvolts in- 
intensity when the bridge functions properly. 
Balance is obtained by selecting the proper coil 
tap while varying both C3 and C, One particular 
setting of C3 and C will provide the beat null for 
any given frequency, and thus the dial on C can 
be calibrated in terms of megacycles. The Cg 
and C4 dials can be calibrated by connecting a 
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 
1% or 1-watt resistors across the Zz terminals. 
Carbon resistors with values of from 50 ohms to 
10,000 ohms will provide a means for calibrating 
C2 in ohms. 

The dials for the instrument were made from 
ordinary metal plates, such as the reverse side of 
conventional control indicator plates. The cali- - 
bration points, originally marked with pencil on 
the face of the dial, were later stamped into the 
metal with a punch set of the ¥%-inch lettering 

[Continued on page 44) 
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Fig. 8. 
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Curves on a matched impedance half-wave antenna 
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Fig. 2. Front three-quarter view showing capacitor and 
coil mounted on the inverted U bracket. Note one 

neutralizing capacitor next to the 815 

Wi THE NEWS came through August 21st 

that we could open up on 112, we bravely 
ventured forth with our WERS mobile rig. 

But what worked on the relatively clear channels 
in war-time simply couldn’t compete with the lib- 
erated QRM. 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 the first place, we wanted to get away from 
using just an oscillator, which has enough trouble 
as it is resisting frequency drift, without being 
modulated. When one appreciates that plate 
voltage stability is a principal contributing fac- 
tor to oscillator stability, and then realizes in 
turn that modulation renders plate voltage 
stability just about nil, it is easy to see why 
modulating the oscillator is less desirable than 
modulating an amplifier. 

Parts on hand, past experience and current 
experimentation decided us on an MOPA (master 
oscillator power amplifier) job, with an HY-615 
driving the 815 from our old WERS rig. 

Constructional Details 
The entire r-f section is accommodated on a 

7” x 12” x 3” chassis. A small bracket was 
constructed te mount the MY-615 horizontally 
beneath the chassis, with the plate and grid 
caps toward the 815. The tuning eapacitor is a 
15-yuf serewdriver-tuned affair, mounted by the 
twe studs on the capacitor. The hexagonal adjust- 
ment stud protrudes through the chassis about a 
quarter of an inch. Of course there is no contact 
between the capacitor and the chassis. 

The coil was seldered to the capacitor term- 
inals and the associated r-f chokes and resistors 
were solidly mounted by means of tie lugs bolted 
to the chassis. The two flexible wire leads to the 
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GET ON 

HOWARD A. BOWMAN, W6éQIR 
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Fig. 3. Power cable and feed-through for the modulated 
high voltage are brought in through the back. One of 
the antenna link insulators is grounded for single 

wire feed 

tube caps are about 1 inch long. The plate by- 

pass and the gridleak are both brought to a 
common ground point which also connects the 
tube cathode and one side of the heater with the 
chassis. 

It will be observed that this method of mount- 
ing places the entire oscillator cireuit below the 

chassis, except for the very small portion of the 
capacitor which projects through the chassis for 

tuning. Since the grid cireuit of the 815 is also 
below the chassis, we held high hopes of being 

able to operate the amplifier without neutraliza- 

tion. 

Amplifier Construction 
There seemed to be no good reason why the 

grid circuit of the 815 should be tuned. A mo- 

mentary check of the grid current available indi- 

cated that it rose to about 4 ma without load. 

When the oscillator was tuned lower in frequency 

than the 112-115.5-me band the amplifier grid 
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THE AIR WITH AN MOPA 

A 60-WATT RIG FOR 112 AND 
144-MEGACYCLE OPERATION 

current rose to 7 milliamperes. This led us to 
suspect that the coil was too large. Accordingly 
we pruned a turn off each side, arriving at the 
dimensions indicated in the schematic. In the 
middle of the band we had 7-ma grid current 
without load, which we judged ample. 

At this point it might be wise to say a word 
about coupling between the oscillator and ampli- 
fier. In previous experiments we had used 
straight inductive coupling, with half the ampli- 
fier grid coil wound at each end of the oscillator 
coil. This had several disadvantages, The whole 
thing was difficult to make and adjust, mechani- 
cally speaking, and we were not convinced that 
the drive was the same from each end of the 
oscillator coil. This might result in one grid of 
the 815 being over-driven while the other was 

receiving little or no excitation, which would not 
show on the grid-current meter unless two sep- 
arate gridleaks were used. 

Accordingly, we returned to that old standby, 
link coupling. One and one-half turns were used 
at each end of the link, placing one end just in- 
side the plate end of the oscillator coil, and the 
other at the center of the amplifier grid coil. 
This affords ample excitation and the adjust- 
ment is simple. Moreover, there is no mechani- 
cal difficulty involved in constructing either coil 
or the link. 
We went to some trouble to secure a good 

ground for the 815, A piece of thin copper strap 
was cut about 14 inch wide in the shape of a 
“T” with an extra cross bar somewhat above the 
other. Inspection of the 815 base arrangement 

Fig. 4. The entire oscillator circuit is mounted sub-panel. General placement of parts will be observed 



reveals that four pins may be grounded—the two 

outside heater terminals, the cathode, and the 

shield. The socket is oriented so the grid pins 

face the HY-615. The piece of copper lies along 

the socket center line, with the four arms of the 

“double T” connecting to the four socket pins 

mentioned above. In each case the copper is 

folded over the socket pin and soldered firmly to 

it. About 3 inch at the end of the copper strap 

projects from the edge of the socket and this is 

bolted or soldered to the chassis. The whole 

matter of installing this is easier if the copper is 

first tinned. The two by-passes, heater and 

screen, connect to their respective terminals and 

to the grounding strip at its closest point. The 

heater supply is connected to the heater center 

tap terminal on the socket. 

It was originally intended to employ resonant 

lines in the plate tuning cireuit—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. We could have capacity-tuned the rods 

by means of small dises, but this didn’t particu- 

larly appeal, especially since listening to the band 



Fig. 5. The modulators, speech amplifier and power supplies. The large resistor lowers voltages for test purposes 

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

Accordingly we substituted a dual 15-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 ease of operation. Moreover, our 
pickup link for antenna coupling is easily ad- 
justed. We mounted the coil and capacitor on an 
inverted “‘U’’-shaped bracket close to the plate 
caps of the 815. 

The wiring diagram of the radio-frequency 
section is shown in Fig. 1, while constructional 

Fig. 1. (Left) Wiring diagram of the MOPA transmitter 
—less power supply and a-f section. The following parts 

are used in the r-f end: 
C:—.01 uf paper 
C.—.00005 uf mica 
C;—15 yuf variable 
Ca, Cs, Ce—.002 pf mica 
C,—dual 15-15 uyf variable 
Cs, Co—neutralizing disks—see text 
Li—4 turns #14 enamel 14” dia. 1%” long 
L.—4 turns #14 enamel 1” dia. 5/8” long 14” 

center gap 
Ls—2 turns #12 enamel 1” dia. 1 1/8” long 
Ls—2 turns #12 enamel 3/4” dia. 
Ri—7,500 ohms 1 watt 
R2—50 ma shunt 
Rs—15,000 ohms 1 watt 
R.—100 ohms 1 watt 
R;—25,000 ohms 10 watts 
Re—250 ma shunt 
RFC:, RFC.o—Ohmite Z: 
RFC;—Ohmite Zo 
Sw—2-pole 3-position rotary meter switch 

October, 1945 

details are suggested in the photographs, Figs. 2, 
3,and 4. 

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 the grid meter when the rig was tuned through 
resonance. We then tried to make the 815 take 
off by itself, but with no success. This made us 
feel that the amplifier was probably neutralized 
fairly well, but a signal report quickly con- 
vinced us otherwise. 

To one end of each of two pieces of #14 wire, 
we soldered a small copper disc, 5 inch in 
diameter. The wires were run through holes in 
the chassis and insulated with rubber grommets. 
The discs are positioned just opposite the tube 
plates, and the same distance from the chassis. 
The other end of each wire runs to an end of the 
grid coil. The grid coil had already been cross- 
connected to provide the proper phase relation- 
ship for neutralization if this should become 
necessary. The small dise acts as one half of the 
neutralizing capacitor and the plate of the tube 
as the other half. Neutralization 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 
transmitter. The basic movement is 0 to 25 ma 
and simple shunts are applied to enable the meter 
to be inserted at various points as shown by the 
cireuit diagram. 

(Continued on page 44] 
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Front view of frequency meter. Dial for calibration 
correcting condenser on left, main tuning dial 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 

n tHE “Good Old Days” before Pearl Harbor, 

more and more amateurs were operating varia- 

ble-frequency oscillators, the stability of which 

was both good and bad. When 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. Numerous operators throughout 

the country constructed frequency meters of one 

type or another, ranging from elaborate engineer- 

ing projects to merely calibrated monitors. 

Here at W2NYZ, several variable-frequency 

oscillators had been built and discarded without 

hitting upon a satisfactory combination, with the 

result that “Pearl Harbor’? found this shack 

without a satisfactory frequency meter. With the 

banning of operations by the FCC, a gap in the 

normal routine had to be filled, and as a result 
considerable thought was given to the design and 

construction of a frequency meter for use when 

amateur operation was once more authorized. 

Tt was finally decided to construct a unit con- 

taining, in addition to the frequency meter 

proper, a 100-ke oscillator, simple modulation 

monitor and a regulated power supply. The 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 operation, frequency stability 

and re-setability have been very satisfactory. 

The design features should be of interest to other 

amateurs contemplating construction of a fre- 

quency meter. Individual design variations may 
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be in order, such as utilizing an 80-meter funda- 

mental, or arranging for calibrated coverage of 

the 160-meter emergency and the new 15-meter 

bands, 

Circuit Analysis : 
Examination of the schematic diagram will 

reveal that all circuits are conventional and 

straight-forward. The frequency meter proper, 

utilizes a 6J7 tube in an electron-coupled circuit, 

TO GRID OF V3~~~__ CATHODE TAP FROM L2 
RQ y 

SOLDER AT _---~~ 
THIS POINT 

END 

} 
FRONT PANEL~* 

7 7 
MICARTA SUPPORTS ~ 

Tank assembly of 100-kc oscillator 



Top view of frequency meter. 100-ke oscillator on 
left end, modulation monitor in center, frequency 

meter on right end 

Bottom view of frequency meter 

HARMONIC OSCILLATOR 
ALSTON M. WHEELDEN, W2NYZ 

the output of which is capacitively coupled to the 
oscillator grid of the 6L7 tube and also to pin one 
of the output jack (J2), located on the rear of the 
chassis directly behind the frequency meter coil- 
condenser assembly. The 6L7 acts as a plate 
detector for both the signal injected at the oscil- 
lator grid and that picked up externally, which is 
coupled through pin 3 of the output jack to the 
signal grid. Pin 2 of the output jack should be 
grounded to the chassis and, if possible, should be 

TO PIN 3,J4 

Ost 

ON-OFF Switch 
\ \ 

FREQ. CONTROL 

All resistors Yo watt 

The coupling condensers shown are 50 ypf but can be 
from 10-100 uf BUT both must be same value. 
Plate and filament voltages taken from frequency 

meter power supply. 

Circuit of 100-kc multivibrator 
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located between pins 7 and 3, thereby shielding 
the two circuits from each other. The internal 
leads connecting to these two pins (7 & 3) should 
be carefully shielded and the shielding bonded to 
the chassis at both ends. 

The 100-ke oscillator utilizes a 6K7 tube as an 
electron-coupled oscillator, the output of which 
is capacitively coupled back to grid #3 of the 
6L7. This allows the output of either oscillator 
to be coupled to a receiver through a common 
lead, the use of the 6L7 as a common detector 
or, when calibrating the unit, the injection of 
two frequencies simultaneously at the oscillator 
grid for zero-beat purposes. 

The power supply is entirely conventional, 
with the regulated voltage being applied to both 
oscillators. The voltage for the modulation 
monitor is tapped from a point ahead of the 
voltage regulator tube. An extractor type fuse 
holder is located near the a-c line cord on the rear 
of the chassis and utilizes a 2-ampere type 3AG 
fuse for protection of the power supply. 

For Frequency Stability 
To eliminate frequency instability in both of 

the electron-coupled oscillators, the various com- 
ponents comprising the respective oscillatory cir- 
cuits were arranged in as compact and rigid 
assembly as possible. The support for the 100-ke 
oscillator components consists of two micarta 
stand-offs 3/8” by 14” by 114”, tapped for 6-32 
machine screws at both ends, and one micarta 
panel measuring 114” wide, 3” long and 1/8” 
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thick. The method of assembly can be seen in 

the various photographs, attention being called 
to the fact that the stand-offs are mounted flush 

with the “inboard” side of the panel. The pur- 

pose of this is to allow sufficient space for the two 

“T-shaped copper strips used to support the 

tapped 2.5 mh r-f choke (Lg). A 3/16” hole is 

drilled in each of the copper support strips per- 

mitting the metal ends of the choke to-protrude, 

after which, the end of the choke and its asso- 
ciated lead is soldered to the strip. 

Connections to these two mounting strips are 

brought out to the top side of the micarta panel 

by means of two 4-40 machine screws, 14” 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 4-40 machine screw 

and used as a termination for the cathode tap, 

which is taken off between the first and second 

windings on Lz (from the ground end). The 

mounting of the grid blocking condenser, C33, 

and associated resistor Rg can be seen in the top 

view, across the rear end of the micarta panel. 

The screw holding the panel to the rear stand-off 

- serves as a termination for one end of Cy3, Rg and 

the flexible lead to the control grid of the 6K7. 

The fixed capacity across Lg, (in this case, two 

small mica condensers of .001 and .0001 yf) 

is mounted parallel to the outboard edge of the 

panel, the condensers being in a vertical plane 

with respect to the chassis. With this arrange- 

ment, and using values of C and L as indicated, 

the small variable capacitor Cis varies the 

oscillator frequency from 97 to 101.5 kilocycles. 

The calibrated oscillator was designed to have 

a fundamental frequency coverage of 1750-2050 

Schematic of frequency meter. Parts list below: 

C, | Freq. meter tuning cond. (see text) 
C.—Freq. corrector cond. (see text) 
C,—.0001 uf osc. grid blocking 
C,—.002 pf mica, 200 v. screen by-pass 
C.—.006 pf, 200 v. plate by-pass 
C.—.002 pf mica, freq. meter coupling 
C,—700 pf mica, 100-kc osc. coupling 
C,—.002 pf mica, 200 v. grid blocking 
C,—25 uf, 25 v. cathode by-pass 
Cie—.01 pf, 400 v. det. screen by-pass 
C.,—.5 pf, 400 v. metal cased 
Ci.—.1 uf, 200 v. screen by-pass 

Ci.-2—.1 uf, 200 v. fil. by-pass 
C,,—.00025 uf, mica, grid blocking 
C..—.0011 yf, mica, osc. tank (see text) 
Cis—140 yf var. (Hammarlund Type APC) 
Ci.—1 uf, 200 v. by-pass 
Cir-1s—15 yf, 300 v. filter 
L,—1700-2100 ke osc. inductance (see text) 
L.—92.5 mh RFC, tapped between 1st and 2nd pies 
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RFC,, RFC.—2.5 mh r-f chokes 

(AU resistors 14 watt unless otherwise specified) 

R,—1 megohm 
R.—100,000 ohms, 1 watt 
R,—25,000 ohms 
R,—500 ohms 
R,—20,000 ohms 
R.—40,000 ohms, 1 watt 
R,—50,000 ohms 
R.—100,000 ohms 
R,—300,000 ohms 
R1.—10,000 ohms, 5 watts 
S:, Sz, Sa—SPST Toggle switches 
T,—Stancor power transformer, 250-0-250, 6.3, 5 

volts, type 1473 
CH—Ac-dc type filter choke 
F.—Type 3AG extractor type fuse holder, 2 A. fuse 

J,—Short type phone jack, single circuit open 
J.—Amphenol MC3M jack or equiv. 
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kilocycles, spread over as much of a 180-degree 

condenser rotation as possible. Thus, by use of 

the correct harmonic, the calibrated oscillator 

can be used for frequency measurements in the 

most popular amateur bands. As an example, a 

dial setting of 14.2 indicates a fundamental 

frequency of 1800 ke, a second harmonic fre- 

quency of 3600 ke, a fourth harmonic frequency 

of 7200 ke, an eighth harmonic frequency of 

14,400 ke, etc. The correct values of L and 

C to accomplish this were determined by 

the cut-and-try method. The main tuning con- 

denser, C;, is a Hammarlund type MC-50, 
originally consisting of 10 stator and 9 rotor 

plates (double spaced). As modified, there re- 

main 5 stator and 2 rotor plates (22.5-33 pyuf). 

Tt was found during the cut-and-try process that 

removal of any additional stator plates prevented 

the desired capacity-rotation ratio mentioned 

above. The calibration corrector condenser C2 

is a Bud 15 uf variable, trimmed to one rotor and 

one stator plate. The permeability-tuned oscil- 

lator tank inductance, Ly, consists of 100 turns 
#32 DSC wire, close wound on a 1’-diameter 
tube, 3-5/8” long. The cathode connection is 

tapped 6 turns from the ground end of the ‘coil. 

The powdered iron core used to vary the in- 
ductance fits snugly inside the coil form and 
allows a variation in L of approximately 2.1 to 1. 

Permeability Tuning 
The oscillator coil described above has an in- 

ductance of approximately 130 uh with the core 
entirely removed and a maximum inductance of 
approximately 275 wh with the core full in. 
Inductance measurements with a Q meter in- 
dicate that in this particular unit the effective 
inductance in use is 265 wh. 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 the correct LC ratio. How- 
ever, an air-core type will produce satisfactory 
results. 

Construction Memos ' 
A metal chassis and panel were constructed for 

use with an available cast aluminum box 12 3/8” 
x 65/8” x 734”. The chassis, 2” deep, 6-3/8” 
wide and 12” long was cut from galvanized sheet 
iron, approximately 1/32” thick and the blank 
panel, measuring 734’ by 12-3/8’ was con- 
structed of 24ST dural stock, 1/16” thick. After 
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-metal construction is therefore, necessary. 

All equipment, with the exception of the pilot 

light assembly, frequency meter calibration cor- 

rector condenser, 100-ke oscillator frequency 

setting condenser, phone jack and toggle switches 

should be securely attached to the chassis. Time 

and painstaking care spent in the layout and con- 

struction work have much to do with the relia- 

bility and frequency stability of the unit. Mount 

all component parts securely, avoid long sloppy 

leads, cold soldered connections, etc. 

All related parts are grouped together on the 

chassis, the 100-ke oscillator occupying the left- 

hand end directly back of the panel with the 

modulation monitor between it and the frequency 

meter proper, which occupies the entire right- 

hand section of the chassis. The power supply is 

arranged along the rear of the chassis directly 

behind the 100-ke oscillator and modulation 

monitor. 
The controls on the lower front of the panel as 

viewed from left to right are: a-c power ON/OFF 
switch (S1) with associated pilot light directly 

above, 100-ke oscillator ON/OFF switch (83), 

frequency meter ON/OFF switch ($2) and phone 

jack. (J1). The 100-ke oscillator frequency setting 

condenser is located in the upper left corner of the 
panel—the frequency meter calibration-corrector 

condenser occupying a similar position on the 
right with the main tuning dial below and left. 

The photographs of the top, rear, and right 
end views, show the method of mounting the 

oscillator tank components, (1, C2, C3, Ly and Ry. 
The main tuning condenser C, is mounted above 
the chassis (stator plates upward) on two metal 

brackets, leaving sufficient clearance so that the 
rotary plates do not touch the chassis at any 
time. The front bracket is a simple “L’’-shaped 
affair, 134’ 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 bracket 
and 1” up from the chassis is drilled for the front 
end of Cy. The rear bracket is a bit more elabo- 

rate, extending 2-5/8” above the chassis with an 
extension on the right side, to which is fastened 
a stand-off insulator. This insulator is used as a 
support and termination for one end of C3, Ry, 
and the flexible lead to the grid of the 6J7. A 
small bracket 11/16” x 11/16” x 134” forms the 
rear support for Cy. (This bracket also serves to 
clamp the lower section of the rear coil clamp in 
position.) 

The oscillator coil is mounted directly above 
condenser Cy by means of two bakelite clamps, 
each clamp measuring 134” wide, 2” high and 144” 
thick. A one-inch diameter hole, 34’’ down from 
the top, should be drilled in each clamp, after 
which the clamp is divided into two sections at 
the center of the 1’ hole. The lower section of the 
rear. coil clamp is held in place by two 6-32 
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machine serews 5/8” long, passing through the 
rear mounting bracket, coil clamp and condenser 

mounting bracket. The lower section of the front 

coil clamp is secured to the front panel. The top 
section of each coil clamp is held in place by two 
4-40 machine screws 1” long, passing through 
holes in the top section and threaded into holes in 
the lower section taped with 4-40 threads. On 
assembly, the top half of the coil clamps is re- oe 
moved, the completed coil placed in the lower ° SB 

clamps, top clamps replaced and_ securely FREQUENCY - Kc/S 

fastened. This arrangement makes for a compact, 

rigid assembly with short, direct leads, well Calibration chart of frequency meter 

worth the extra time required for construction. 
It is desirable to use tie-lugs or small stand-off in- 
sulators freely when wiring the various compo- 
nents inside the chassis. This results in a much 
neaterlooking piece of apparatus as well as provid- 
ing additional support for the various condensers 

and resistors on the underside of the chassis. The 

size of the chassis and the arrangement of com- 

ponents make any extensive cabling unnecessary. 

a 
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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 100-ke oscillator. Assuming 

that the unit is enclosed in a metal cabinet, it 

will be found that the frequency drift of the oscil- 

lator becomes negligible after approximately a 
half hour warm-up period. 

With the 100-ke oscillator on frequency, the 

Checking the Oscillator range of Ly, Cy and C2 should now be adjusted. 
Assuming the power switch S/ is turned on, the 
closing of S2 and S$ will result in an audio beat 
produced by mixing the outputs of both the 
100-ke oscillator and the calibrated oscillator 
(when the calibrated oscillator is tuned to any 

Checking of the 100-ke oscillator for operation 

and frequency setting requires the use of a re- 

ceiver equipped with a BFO, capaple of covering 

the broadcast band and preferably the short-wave 

band as well. If the receiver available is lacking i 4 

a BFO, it is not at all difficult to haywire one to- multiple of 100 ke) at the 6L7, which can be 

gether and connect it to the receiver long enough a ta phones at J1. Fg ae poet 
t lete the calibration checks. With the With which we are concerned at the moment is 
Bee nee ee ve the identification of the particular 100-ke har- 

monic to which Lj, Cy and C2 are adjusted. The 
use of a short-wave receiver is perhaps the most 
simple method of determining the above; or, if 

lead from pin 1 of Jo to the antenna lead of the * signal generator is available, it can be used by 
receiver to increase the strength of the resultant Coupling its output through pin 1 of J2. Positive 

beat note. identification is necessary. 

receiver and 100-ke oscillator in an operating 

condition (previously allowing a 20-minute 

warm-up period so that the frequency of the 

oscillator can become more or less stable) couple a 

Select a broadcast station whose frequency is Calibrati 

an exact multiple of 100 ke (such as WICC, ash ead 

Bridgeport, Conn. 600 ke) and tune the receiver As an example, let us assume that 100-ke beat 

to zero-beat with the station’s carrier frequency. 20tes are heard when the vernier dial of the cali- 

The 100-ke oscillator should now be turned on rated oscillator reads 1.7, 21.2, 40.1 and 64.8 
(Sg) and its frequency setting condenser C15 and that the 64.8 point has been positively iden- 

varied until the resultant beat note is exactly at tified as 1900 kes. Based on this assumption we 

zero-beat with the broadcast carrier frequency. calibrate as follows: 
This may or may not mean that the 100-ke oscil- Dial Freq. (ke) 

lator is tuned exactly to 100 ke. L7 1600 

Without varying the setting of Cys, but with 21.2 1700 

Sz open, the receiver should be adjusted to zero- 40.1 1800 

beat with some other BC or SW station op- oe 1900 

erating on an exact multiple of 100 ke (such as From the above it is evident that we do not 
WWRL, Woodside, L. I., N.Y. 1600 ke, or WWV have the correct frequency coverage and that the 
on 2500 or 5000 ke). If the harmonic from the value of Ly must be adjusted. However, before 
100-ke oscillator is still zero-beat with the fre- changing Lj, the frequency corrector condenser, 
quency of the newly selected station, it can be C2, should be set at approximately its mid- 
safely assumed that the oscillator is tuned to ex- capacity position and left there. To obtain a fre= 
actly 100 ke. Do not use zero-beat with one station quency coverage of 1750 to 2100 ke, it will be 
only, as an indication of anything except that the necessary to vary L; so that the 1900-ke check- 
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point appears at approximately 32 on the vernier 
dial instead of the previous 64.8. When this has 
been accomplished, the 1600 and 1700-ke beat- 
notes will no longer be heard but beat-notes at 
2000 and 2100 kilocyeles will have made their ap- 
pearance on the high frequency end of the dial, 
and we now have: 

Dial Freq. (ke) 
14,2 1800 
31.8 1900 
52.5 2000 
85.4 2100 

The above dial-frequency relationship is entirely 
suited to our needs. However, there are not 
sufficient reference points with which to plot an 
accurate calibration curve for the oscillator. Oc- 
casional checking of the 100-ke oscillator for fre- 
quency drift assures us of a frequency standard, 
the accuracy of which will depend on the care 
used when adjusting its frequency to zero-beat 
with that of the broadcast station carrier used as 
a frequency standard. To obtain reference points 
at 10-ke intervals instead of 100-ke spots, a 
10-ke multivibrator is employed, as sketched in 
the accompanying circuit. This does not have to 
be elaborately constructed, 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, 
note the exact dial settings for any two of the 
100-ke checkpoints. The multivibrator is then 
turned on, and its frequency control set at ap- 
proximately half-scale. The number of separate 
audio beats between the two selected 100-ke 
reference points is then counted. If it is a number 
other than nine (indicating 10-ke intervals), re- 
adjust the frequency control in small increments 
until nine beats are obtained. At this setting of 
the frequency control there will be beat notes 
every 10 ke over the entire frequency range of 
the oscillator and the exact dial settings at which 
these beats occur should be logged, indicating 
which points are also 100-ke beats as well. It is 
now possible to draw a calibration curve for the 
oscillator that will be very accurate. 

Curves and Tables 
For extreme accuracy, and also to facilitate 

speed in determining frequency-vs.-dial settings, 
it is recommended that tables be compiled listing 
the frequency for each .1 division over the entire 
dial—interpolating between each of the known 
10-ke 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- 
dexed for reference. The following is copied, as 
an example, from the calibration book for the 
frequency meter shown in the accompanying 
photographs. 

October, 1945 

Fundamental Second Fourth 
Dial Frequency Harmonic Harmonic 
14.2 (10 ke) 1800.000 (100 ke) 3600.000 7200.000 
14.3 1800.589 3601.178 7202.356 
14.4 1801.178 3602.356 7204.712 
14.5 1801.767 3603.534 7207.068 
14.6 1802.356 3604.712 7209.424 
14.7 1802.944 3605.888 7211.776 
14.8 1803.532 3607.064 7213,128 
14.9 1804,120 3608.240 7216.480 
15.0 1804.708 3609.416 7218.832 
15.1 1805.296 3610.592 7221.184 
15.2 1805.884 3611.768 7223.536 
15.3 1806.472 3612.944 7225.888 
15.4 1807.050 3614.100 7228.200 
15.5 1807.638 3615.276 7230.552 
15.6 1808.226 3616.452 7232.904 
15.7 1808.814 3617.628 7235.256 
15.8 1809.402 3618.804 7237.608 
15.9 (10 ke) 1810.000 3620.000 7240.000 

Higher harmonics are similarly used for higher 
frequencies. 

In order that the calibration of the frequency 
meter should be a permanent affair, provision 
was made in the form of the frequency corrector 
condenser, Cz which is used to compensate small 
frequency changes due to aging of tubes, etc. In 
operation, the 100-ke oscillator is first checked 
for exact frequency setting and then the cali- 
brated vernier dial set on any of the 100-ke 
reference point dial settings used at the time of | 
calibration. If a beat note is present when switch 
S2 is closed the frequency corrector condenser 
should be adjusted until a zero-beat is obtained 
between the two oscillators, at which time switch 
S3 is placed in the OFF position and the fre- 
quency meter is ready for use. 

To reduce drift as a result of temperature 
changes, it is reecmmended that the main power 
switch be left on at all times when there is any 
likelihood of using the frequency 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 element and 
thermostat. 

Too much emphasis cannot be placed on the 
necessity for setting the 100-ke oscillator exactly 
on frequency and maintaining it there at all 
times during the calibration period; positive 
identification of the particular 100-ke harmonic 
employed as a reference point; always approach- 
ing zero beat with the vernier dial in the same 
direction as when calibrated (zero beat clockwise 
and counter-clockwise usually result in two 
different dial readings); and correctly inter- 
polating between the various 10-ke reference 
points. Since broadcasting 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, the constructor, do your work 
thoroughly and accurately. 

23 



24 

———— "ROUND-THE-WOI 

if 
ios%e| 120°€|135%e| 15o°E |165°E [180° | 165°W/157-W [6Oew | I35eW | 120°W IO5eW | -90° 
105°E| 120°E, ios%e| 120°€|135%e| 15o°E |165°E [180° | 165°W/157-W [6Oew | I35eW | 120°W IO5eW | -90° 

0700 0800 0900 

ISO°E 

1000 

180° 

1200 

l65°w 

1300 

I57°W 

1330) 

PT BARRow 

I50°w 

1400 

135°W | 

1500 

120°W 105' 

1600 1700/180¢ 

0800 0900 1000] 11.00 1300 1400 1430! 1500 1600 1700 1800 | 190¢ 

0900 1000 1100) 1200 1400 1500) 1530. 1600 1700 1800 1900} 200¢ 

1000 1100) 1200) 1300 | 1500 1600) 1630 1700. 1800 1900 2000 210¢ 

1100 1200 1300 1400 1600 1700} 1730) 1800 1900 2000 2100) 220 

1200 1300 1400 1500 1700 1800 1830 1900 2000 2100 2200 

1300 1400 1500 1600 
} 1800/1 1900 1930 2200 

1400 1500 1600 1700 1900 2000 | 2030 2300 

1500 1600 1700 1800 | 
T 

2000 2100 [2130 0000 
1600 1700 1800 1900 2100 2200 2230 O100 

1700 1g00 1900 0| 2000 2200 2300 2330 0200 

1800 1900 '2000) 2 2100 2300 9000 0030 0300 

1900 2000 2100 2200 0000 0100 0130) 0400 

20001 2100 2200 2300 0100 0200 0230 0500 

2100 2200 2300 0000) 0200 | 0300 0339 0600 

2200 2300 0000) 0100 10300 0400 0439 0500 0700 

2300 0000 0100 
4. 
0200 0400 O50C 0530 0600 0800 

0000 0100 0200 0300 0500) 0600 | 0630 

cloo, 9200 0300 0400 0 0600 0700 0730 | 

0700 
0800 

0200. 0300 0400 0500 0600 0700) 0800 0830 | 0900 

0800 0900 | 

0900 
1000 

1000 
1100 

0300 0400 0500 0600 0700 | 0800! 0900 0930 | 1000 1100 1200 

(0400 |0500 0600 0700 0800 0900] 1000 1030 1100 1200 1300 

0500 0600/0700 0800 0900: 1000 | 1100 1130 | 1200 1300 1400 

0600 |O700 0800 0900 1000 1100 1200 1230 | 1300 1400 1500 

0700 0800 

105°E |120°E 

+Greenwich Civil Time 

0900 

135°E 

1000 

I50°E 

1100 

I65°E 

1200 

1go° 

1300 

l65°w 

1330 

157°W: 

1400 

I50°wW 

1500 

135°W 

1600 

120°W 105°W | -90° 

* Actual time used: 5hrs. 53min.+GCT 

cQ 



ie) 

0000 

“1S°E 

0100 

-60°E 

0400 

0100 0200 0500 

0200 0600 

0300 0700 

0. 0800 

0500 0900 

1000 

1000 

Feohaae 

1200 

1100 1300 

0600 0700 | 0800 1200 1400 

0700 0800 | 0900 1300 1500 

0800 0900 | 1000 1400 1600 

0900 | 1000/1100 1500 (700 

1000 | 1100} 1200 1600 1800 

1100 | 1200 | 1300 1500 1700 {900 

1200 | 1300 | 1400 1600 1800 {900 2000 

| 1300 | 1400] 1500 
1400 | 1500) 1600 

)| 1500 | 1600} 1700 

1700 1900 2000 2100 

1800 1900 2000 2100 2200 

0] 1900 2000 2100 2200 2300 

1600 | 1700 | 1800 2000 2100 2200 2300 0000 

)| 1700 | 1800] 1900 | 2¢ 2100 2200 2300 0000 

1800 | 1900} 2000 | 

1900 2000/2100 2200 

)| 2200 2300 0000 0100 
2300 0000 0100 0200 0600 

| 2000 | 2100 |2200 

-60°W |-45°W | -30°W -I5°W 

Compiled by ATHAN COSMAS 

October, 1945 

2300] 0000] 0100 
te) “15°E 

0200 

-30°E 

0300 

~45°E 

0500) 

“TSE 

0700 

105°E 

Copyright 1945, RADIO MAGAZINES INC., NEW YORK, NY. 

25 



ANTENNA CONSTRUCTION 
ELEMENTS OF ANTENNA TECHNIQUE WHICH 
THE BEGINNER SHOULD KNOW—AND WHICH 

THE OLD TIMER OFTEN FORGETS 

TAPERED ---—~ 
TAPING 

_----— DOUBLET 
LINE 

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

then together in a long taper 

SOUNPLY CONSTRUCTED antenna will pay 
dividends in efficiency as well as present a 
respectable appearance to the passing world. 

Controversies have raged concerning skin effects, 
ete., as determining the choice of wire for a 
transmitting or receiving antenna. But from a 
strictly mechanical viewpoint, stranded wire is 
undoubtedly superior. Make a nick in any 
fairly hard solid conductor, flex it a few times 
and it is sure to break. A stranded wire there- 

GUY WIRE 

WRAP WITH 
TAPE 

Fig. 2. Single-ended termination, designed to relieve 
strain on the soldered joint and the loop 
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fore provides a greater margin of safety as the 
likelihood of accidental damage in handling to 
all the strands is very small. This difficulty 
with solid wire could be reduced somewhat by 
using softer material, but such wire will eventu- 
ally stretch and sag, which is undesirable from 
both constructional and electrical viewpoints. 

Receiving Antennas 
The conventional receiving aerial generally 

consists of a bare wire cither center or end-fed 
by an insulated conductor. The trick in an ordi- 
nary doublet amtenna is to join the line to the 
flat top. One method of accomplishing this, 
which largely eliminates the situation in which 
the feeder is supported by its soldered connec- 
tion, and at the same time protects the doublet 

OROP WIRE CLAMP 

~~ INSULATOR 

Fig. 3. A drop-wire clamp will relieve most of the 
swinging strain on the leadin 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. Ordinary 
electrician’s friction tape is often too wide for 
easy manipulation and under such circumstances 
should be torn down the middle into narrow 
strips which are easier to handle. The entire 
“throat” is then wrapped with rubber tape, fol- 
lowed by an application of friction tape—making 
as smooth a job as possible. The splice should 
then be coated with coil dope or some other 
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moisture-repellent. The thickness of “the tape 
covering should be tapered off 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 Fig. 2, to relieve the soldered 
joint of the leadin weight. 
When attaching an insulated leadin to its 

first rigid support, it is advisable to use a “drop- 
wire” clamp as in Fig. 8. This spreads the lead- 
in “swing” along a considerable length rather 
than concentrating it at one point. 

Splicing and Dead-Ending 
The accepted method of dead-ending a 

stranded wire is shown in Fig. 4. This consists 

Fig. 5. The double loop is a ‘‘must'’ in dead-ending 
solid wire 

Fig. 6. The “thimble,” familiar to every line-man, is a 
stranger to many radio amateurs 

4st. WIRE 
<"— "WRAP" 

\ 
2nd, WIRE 

SEPARATED 

ist. OPERATION 2nd, OPERATION 

Fig. 4, Dead-ending stranded wire. Individual wrap- 
pings of each strand are placed close together 

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

Dead-ending a solid wire should be effected 
as in Fig. 6. In fact, this policy of making a 
two-turn loop before dead-ending is a good idea 

[Continued on page 42] 

Fig. 8. Good antenna construction technique dictates 
strengthening the tapped splice 

Fig. 9. Each side of a running splice should be strand- 
wrapped as shown in Fig. 4 

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

THIMBLE ~. 

ANTENNA 

October, 1945 

THIMBLE.. 

HALVE OVERLAP DISTANCE 
AND SPLICE 

WRAPPING 
INDIVIDUAL 
STRANDS 

! 

ee \ 
~~ SPLICE BY ———— 

! H H H 
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No. 5. AUTOMATIC FIDELITY CONTROL; 

COUPLING OF TUNED RADIO FREQUENCY CIRCUITS 

AUTOMATIC FIDELITY CONTROL 

1 bers oF ingenious circuits have been de- 
vised to control automatically the audio band- 
width of radio receivers in proportion to the 

strength of the radio-frequency signal received. 
These circuits are usually referred to as automatic 
tone control or automatic fidelity control circuits. 
A representative circuit of this sort is illustrated 
schematically in Fig. 1. The action of this device 
is to reduce the audio bandwidth when weak 
signals are received, and to increase it when 
strong signals are received. 

For the cireuit depicted here the grid of the 
control 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 control tube acts as a variable ca- 
pacitor shunt across the audio circuit of the 
detector; the capacitance increasing with a de- 
crease in signal. This is precisely the action re- 
quired in high fidelity broadcast receivers, the 
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. When the signal decreases, the dynamic 
capacitance of the control tube rises. For very 
weak signals the change in capacitance may be as 
much as .005 yf (C is normally about .00025 yf) 

in broadcast receivers. The action of the circuit 
of Fig. 1 is more or less obvious from inspection 
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 capacitance 

DIODE TRIODE DETECTOR 

& FIRST AUDIO-AMPLIFIER 

CONTROL TUBE 

Figure 1 

may be of the order of .0001 wf and may be in- 
creased by connecting an external capacitor be- 

tween grid and plate terminals. The larger the 

incoming signal, the 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 the 
larger the input capacitance. 

COUPLING OF TUNED RADIO 
FREQUENCY CIRCUITS 

T IS FREQUENTLY 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 is fixed (the usual case) it is not im- 
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portant whether capacitive or inductive coupling 
is used. If the pass band is adjustable in steps, it 
is usually more convenient to use capacitive 
coupling. If the pass band is to be adjustable in 
many small steps or is to be continuously varia- 
ble, inductive coupling is generally used. Inter- 
mediate frequency amplifiers usually employ 
identical tuned circuits coupled to each other, 
which are adjusted to the same frequency. 

If K represents the coefficient of coupling, and 
M, the mutual impedance, we have at critical 
coupling: 

OM =V/RiR2 

M 1 

S Vinb2 VQiQ2 
where @=27f 

R 
and Q-ar 

Tf  Q:=Q2=100 
Then K=1% 

As the coupling is increased beyond critical or 
“sufficient” coupling, the response decreases and 
the pass band separates into a two-humped curve. 
In general, the two humps begin to be apparent 
at about 1.5 times 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: 

Eig Lo. 

Fo V1IEK 
where F, is the frequency at unity power factor 
and Fg is the resonant frequency. The current in 
the secondary circuit at unity power factor (i.e., 
the frequency of the humps) is: 

A 1 
Z=hi t+ jr ~ ac,” 

3 1 
Z2=R2+ j(@Le ~ acy 

When one of the tuned circuits is improperly 

aligned or when regeneration occurs the response 

curves shown in Fig. 2 appear. The higher the Q 

of the circuits the more pronounced the humps of 

the response curve. 

Bandwidth is sometimes defined as the dis- 

tance (i.e. frequency difference) between the 

humps of the response curve. The ratio of pass 
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Figure 2 

band width to resonant frequency may be ex- 
pressed by: 

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

That is, the width of the pass band expressed as a 
percentage of midband frequency is approxi- 
mately proportional to the coefficient of coupling. 
It is generally desirable that the response at the 
two humps and at the center of the pass band be 
approximately equal. This condition is realized 
to a first approximation when: 

1.5 

@1Q2 

Tf, as is usually the case: 

Qi=Q2 

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

K= 

Let H; be the voltage applied to the primary of 
the circuit of Fig. 2 and Ep the resulting voltage 
across the secondary condenser C2, then for the 
condition of uniform response: 

Es _Q 
x, 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 stating that the gain 
is reduced 6 db, since for r-f pentodes, the gain 
is given by: 

GmL 

A= Gr 



Positively not a “warmed- 1. Brand new post-war design 
over" pre-wer model, 

2. More than an “‘electronic" voltmeter, WOMAX is a 
true vacuum*tube voltmeter in every voltage/re- 
sistance/db. furttf@n. 

3. Complete signal tracing from 20 cycles through over 100 
megacycles by withdrawable rf. diode probe. 

4, 3 through 1200 volts dic. full scale in 6 ranges at 50, and 
in 6 added ranges to 3000 volts at 125 megohms input 
resistance, 

5. 3 through 1200 volts a.c. full scale in 6 ranges at honest 
effective circuit loading of 6.6 megohms and 8 mmfd. 

6. 0.2 through 2000 megohms in six easily read ranges. 
7. —10 through +50 db. (0 db. =1 mw, in 600 ohms) in 

3 ranges. 
8. 1.2 ma through 12 amperes full scale in 6 d.c. ranges. 
9. Absolutely stable—one zero adjustment sets all 

ranges. No probe shorting to set a meaningless zero 
which shifts as soon as probes are separated. Grid 
current errors completely eliminated. 

10. Honest, factual accuracy: +3% on dic.; +5% on a.c.; 
20 through 100 megacycles; +2% of full scale, + 1% 
of indicated resistance value. 

» Only five color-differentiated scales on 4%” D'Arsonval 
meter for 51 ranges (including d.c. volts polarity reversal) 
eliminate confusiof. 

12. Meter 100% protected against overload burnout on 
volts/ohms/db. 

13. Substantial leather carrying handle. Size only 12%”x- 
TH" xSh” 
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“VOMAX" 
THE. KEY Oeoine POST-WAR 

Created by a world-famous re- 
ceiver design engineer specifical- 
ly for post-war receiver servicing 
+». that’s why “WOMAX" will do 
more for you .. . make you the 
boss, not the victim, in servicing 
complex post-war receivers. 

It’s one thing to design test 
equipment by theory . . . but it's 
quite another thing when new and 

inal theory is harnessed to 
¢ 'y-four years of outstand- 
ing experience in radio receiver 
design and service. Created out of 
such experience to satisfy the 
rigorous demands of serious re- 
search and service technicians, 
the new “VOMAX" is a volt- 
ohm-db.-ma.-meter and dynamic 
signal tracer without equal. Born 
out of an intimate daily knowledge 
of your job and problems . . . it 
solves them as you've always 
hoped they would someday be 
solved. 
Imagine the added profits 

earned ... the time saved... 
the immense improvement in your 
work you had an instrument 
with which you could measure 
every voltage in old, modern and 
complex post-war receivers. Imag- 
ing the benefits of rial able to 
trace and measure 
a.v. f. ignals 
every if . d.c. and any fre- 
quency. from 20 cycles through 
over 100 megacycles. Imagine all 
measurements ... d.c., a.¢., . 
i.f., a.f., made with such as- 
tromically high meter resistance 
as not to upset the circuit being 
measured. Add resistance mea- 
surements by modern v.t. method 

even power input in watts, a 
wide range of capacitances by a 
couple of anternall resistors,: The Then 

jiAX 
It's no wonder ‘“VOMAX"™ is 

sold out for 1945 on advance 
jobber orders. But ‘though the 
factory is sold out, jobbers still 
have a few left. May we suggest 
that you follow the lead of Amer- 
ica's top-flight service organiza- 
tion manufacturers en- 
gineering laboratories '. and 
place your order immediately? 
pareicersi shen age ais AA-5 
priority does’ the job. But only oe 
action will bring you “WOM. 

- the key to post-war service sae HE 
this year. 

NET PRICE 
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That G5BY is an old timer is testified by his cards from the States with the wots i (before international agreement 
assigned the W) and those with no prefix at all 

Hasta La Vista! 
Some Ham Stations We May All Be QSOing Soon Again 

COURT MATTHENWS, Lieut., USNR, W6EAK 

I" HAS ALWAYs been our opinion that the yard- 
stick for measuring a “successful” amateur 
station 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” location. But is it really necessary? 
Looking back on more than a decade of hamming, 
it seems to us that the calls that stick in our 

G5BY—and there's no mistaking that British key. You 
really had to pound brass on them 
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memory had a little something more behind them. 
Maybe it. was the personality of the operator; 
perhaps it was a contagious enthusiasm; maybe 
it was just that certain “feel” for his hobby that 
put an operator on the right band at just the 
right time. Whatever the reason there are certain 
calls that stand out. 
Thumbing through our photos and logs, we 

VS6AG in Asia—whose signals came first and faded last 
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Type 2825 - AWMimoture MiakNcktage 
WighNacuum Rectifier 

Electrical Characteristics of Type 2B25 
Filament Voltage (AC or DC)_------_ 1.4 volts 
Filament Current ~ 110 amps. 
Maximum Peak Inverse Voltage----2800 volts 5 Sree ae 
Mosier Pack plats CurRenGs Olas, A recent development for the expa g Raytheon miniature 

Maximum Average Plate Current. 1.5 ma. tube line is the type 2B25 high-voltage, high-vacuum rectifier. 

This tube requires approximately 0.15 watts filament power, | 
TYPE 2B25 rs “phe = a ViRAOK CHARACTERISTICS yet can deliver 1000V DC at 1.5 ma. 

These characteristics make it applicable to various forms 40 T PP Wo yavOus| BE AB 
of electronic equipment in which its small size and rugged 

it construction may be very desirable features. Furthermore, 

Sete} ~~ with proper precautions, the low filament power can easily 
TET! be supplied from an oscillator if it is desired to rectify low 

radio frequency to obtain direct current power within the 

2B25 voltage and current ratings. Plate and filament poten- 
tials can be turned on simultaneou 

Lt 

without damage and 

heating is practically instantaneous — thus making this tube 

suitable for intermittent usage. 
+H tC CCE Other possible applications include operation as the recti- 
Ett ial Sa see Ho fier in battery vibrator power supplies designed to supply the 

high voltage DC for small portable cathode ray oscilloscopes 

or special test equipment. 

PLATE CURRENT — MILLIAMPERES 

PLATE VOLTS D.C. 

Raytheon type 2B25 and the many other types in Raytheon’s 

complete line are precision-engineered and quality-built for 

utmost efficiency and maximum dependability. Look to 

Raytheon for the best in tubes for your postwar products! 

BEPERE Ey, Friends 
TING CO. 

MANUFACTURING COMPANY 

G All Four Divisions i) Night 

Radio Receiving Tube Division Panereen a yoruen : Army-Navy ‘*E’' With Stors Newton, Mais. + LosAngeles » NewYork » Chicago + Atlanta 

DEVOTED TO RESEARCH AND THE MANUFACTURE OF TUBES AND EQUIPMENT FOR THE NEW ERA OF ELECTRONICS 
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Father and son kept LU2CA on almost a 24-hour sked 

can’t help reminiscing a bit. Calls come back to 
us that had an extra something that made them 
outstanding. We present our selections for a sort 
of all time W.A.C. “Hit Parade’’—our favorite 
station from each continent. 

From Europe 
Here’s an old timer for you! Certainly GSBY 

must head any list of the “greats” in ham radio. 
Yes, we have heard louder European signals than 
G5BY’s, but his signal was always in there—even 
when the band was otherwise dead. Maybe it was 
sheer British bull-dog perseverance that pushed 
that signal through, or perhaps it was Hilton’s 
boundless enthusiasm for his hobby. Whatever it 

ps se / 

ZS5U—an African signal of pre-war fame 

34 

A breadboard layout at W8CRA that apparently 
went places 

was—Europe for us will always bring to mind 
G5BY,. 

Africa 

DX for almost any American ham, ZS5U must 
have been for many years the most called station 
on the African continent. Always operating with 
very moderate power, ZS5U put through amaz- 
ingly consistent signals. We particularly re- 
member his 40-meter wallop in the early DX days 
on the west coast when African signals 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 was 
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 many occa- 
sions, Then after dinner we would get on the air 
again, and presto, there would be ZS5U—this 
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 other end 
wanted, ZS5U is our choice—not only as Africa’s 
most consistent signal, but also its most con- 
genial operator. 

KA1HR from Oceania 

Our nomination of KA1HR for top honors in 
Oceania is challenged by several fine Australian 
and New Zealand stations. However, KAIHR 
wins out on sheer consistency and service. An 
Army station of many operators and many pre- 
fixes (PI, OP, K, and KA), 1HR seemed neverthe- 
less to develop a distinctive ‘“‘personality.” One 
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 KA1HR in those days. We just 

- couldn’t believe that a trans-Pacific signal could 
be that loud. KA1HR was for years almost the 
only link with home available to our GIs in the 
Philippines, and a QSO was usually the begin- 
ning of an hour or so of fast traffic handling. A 
compilation of 1HR’s traffic totals from the first 

[Continued on page 36] 
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trans-Pacific message up through December 7, 
1941 should reach astronomical figures. "Thou- 
sands of messages were handled and almost every 
one of them over seven thousand or more miles of 
ether. Some record! 

From Asia 
A difficult choice between several outstanding 

old timers finally brings up Johnny Alvares of 
VS6AG as our blue ribbon winner in the Asiatic 

sector. Sometimes eclipsed in signal strength by 
other Asian stations when conditions were good, 
still VS6AG had one of those signals that was the 
first to come through and the last to fade. Year 

in and year out our log shows VS6AG as the most 
consistent signal from the Asiatic continent. If 
Johnny survives the tribulations that beset the 
VS gang at the present time, we-are sure that his 
fine signal will once again make VS6AG a familiar 

call on the ham bands. Good luck, VS6AG! 

South American LUQCA 
Here’s a father and son combination that 

really clicked. We never could figure out how the 
Radaelis managed to find time for such trivia as 
eating and sleeping and keep that signal so con- 
stantly on the air, LU2CA was our constant 
check on how the twenty-meter signals were 
coming through. If LU2CA wasn’t booming, we iz, 

Cee ei ee Se es eee 

didn’t bother even to warm up the transmitter. 
One of our most pleasant ham memories is the 
long afternoon chats with LU2CA and his help in 
giving us Spanish lessons. That took a lot of 

good-natured forbearance on his part! Any ham 
who has ever participated in an international DX 
contest will remember the crisp efficiency and 
solid wallop behind LU2CA’s signal. He put 
South America on the map for us. 

Home Territory W8CRA 
At the risk of offending some of our West Coast 

brethren we are forced to dig into the hat and 
pull out WSCRA. A DXer and rag-chewer de- 
luxe, Frank Lucas kept the ether buzzing in the 
far corners of the globe for years. First achieving 

prominence for his ability to work scores of 
Asiatic stations when nobody else in the eastern 
U.S.A. could even hear ’em, Frank proved his 
versatility by laying down an outstanding signal 
all over the world. Starting modestly with the 
old faithful 210, WSCRA finally worked up to 
the high-power class, but he could always do 
better with ten watts 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 on 
the air and give Frank some real competition. 
But we know it won’t be easy. W8CRA had that 

“extra” push that’s hard to beat. 

DX FIRST! 
For more than a yeor DX Crystals 
have been automatically deep 
etched by o new process. Both 
the method and machines were 
perfected by DX Engineers so 

that all DX Xtals can hove the 

nth degree of stability and en 

durance necessary to wartime 
operation 

Think about DX Products for your 

new receivers and transmitters. 

DX CRYSTAL CO. 
° 

GENERAL OFFICES: 1200 N. CLAREMONT AVE, + CHICAGO 22, ILL, U. S. A. 



PRECISION 
is a hobby 

in MT. CARMEL, ILL. 
Yes, precision is the hobby of the men 
and women who make up Meissner’s 
famed “‘precision-el.” The high quality 
electronic equipment that their skilled 
fingers produce each day is proof 
enough that they enjoy the work as 
thoroughly as they enjoy their after- 
hours hobbies. You'll find more proof 
in the photographs on this page. 

This “precisioneer” takes the same interest in his 
work at Meissner as he does in his home. He 
proves it with a smile that is t 
cision-el —as typical as the pre 
of Meissner products. 

Here’s a member of Meissner’s precision-el whose 
smile is contagious. Delicate adjustments 
properly made are the reason. Higher quality 
in Meissner electronic equipment is the result ! 

October, 1945 

It could be a new grandson or a 3-pound bass that brings a smile 
like this, but it’s not! It’s pride in a precision electronic job 
well done. It’s a reason for higher quality in Meissner 
products. 

homer” for 
he satisfied 

“on the 

Baseball broadcast? Not on your life. But it’s a “ 
this member of Meissner’s laboratory staff. 
smile means that the instrument he’s testing is 
Meissner quality beam.” 

Replace Broadcast Band Coils Easily 
These Adjustable-Inductance Ferro- 
eart (iron core) coils will replace 
Antenna, RF or Oscillator coils with- 
out the trouble of locating “exact 

asi 
wariver adjustment. 

rocart iron cores add gain and sel 
tivity to the receiver. Available 
shielded or unshielded, shipped with 
complete instructions. Order by 

-1026 
14-1028 

50 each. 
7 Univ. R.F. Coil 

Univ. Ose. Coll. Price $ 

Lal 

LISSVER 
MANUFACTURING COMPANY + MT. CARMEL, ILL. 

ADVANCED ELECTRONIC RESEARCH AND MANUFACTURE 
Export Division: 25 Warren St., New York; Cable: Simontrice 
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Produiltin 
AVAILABLE 

BUILT TO YOUR 

SPECIFICATIONS 

FOR THE 

LIFE OF YOUR PRODUCTS 

‘TBE know-how gained in engineering 
transformers to war’s exacting specifica- 

tions is now available to solve your peace- 
time transformer needs. Stancor engineers 
are ready to study and master the toughest 
problems you can set them. Production 
men trained to exacting standards, with 
modern equipment and precision winding 
machinery, assure that highest specifica- 
tions will be met ir the finished product. 

When you have a transformer problem, 
think first of Stancor. Competent sales 
engineers are ready to satisfy your most 
exacting transformer requirements. 

STANDARD TRANSFORMER 
CORPORATION 

1500 MN. HALSTED STREET + CHICAGO 22, ILL. 

| would produce best results. 

MORE ON TIME 
[See Time Chart on pages 24 and 25) 

Editor, CQ: 

Lawrence LeKashman’s very interesting article 
“4 Matter of Time” published in the July issue 
of CQ reminded me of my own experiences. For 
over ten years I was Radio Officer aboard vessels 
of the Isthmian Steamship Company, engaged in 
round-the-world service. With ship’s time 
changing twenty or more minutes per day it was 
convenient, if not essential, to keep the radio 
room on some standard time. International time 
ticks, weather and press schedules were always 
given in GCT, so this was the obvious choice for 
“Radio Room” time. It was a simple matter 
to convert local time to GCT with the aid of the 
accompanying chart. 

I happened to be among the first to test low- 
cost, low-power short-wave equipment for fleet 
communications. In selecting schedules for 
various frequencies (18, 24, and 36 meters) the 
signal path, day or night, had to be considered. 
With this chart, the type of path—between two 
communication points—was instantly evident for 
any hour of any local time. For example, if the 
path between two communication points was 
shaded, or night, it suggested that best results 
would be obtained by use of a night frequency, 
(36 meters). Likewise if the path was all un- 
shaded, or day, a daytime frequency (18 meters) 

If the path went 
from “night” just into “day,” or vice-versa, ex- 
perience recommended 24 meters for best results. 
The chart was a great help in selecting frequencies 
for time signals, etc. Since most of these broad- 

| casts were transmitted on several frequencies, it 
was a simple matter to select the optimum fre- 
quency for the path involved. 

Some of the best DX was accomplished on 36 
meters. For example, in the Indian Ocean, south 
of Caleutta and east of Colombo, it was possible 
to work stations on the Pacific coast in the early 

| evening and the east coast during the early morn- 
ing hours. At 1800 local time, the path eastward 

| from 90° East to 120° West is a night path. 
Westward from 90° East to 120° West is mostly a 
day path, but since 90° East is in darkness, the 
18 meter signal would not get through. The 
chart shows that for a little over two hours (or 

before the west coast moves on into local day- 
light) it is possible to effect communications on 
36 meters, Similarly the early morning hour 
0500 at 90° East indicates a night path, west- 

ward from 90° East to 75° West. 

From the foregoing, it is obvious that it was 

cQ 



WORLD’S 
FASTEST PLANE 

UAed 

ANDREW COAXIAL 
CABLES! 

Lockheed’s sensational 

new jet-propelled su- 

per fighter, the P-80 

“Shooting Star,” is 

the world’s fastest and 

highest flying plane. 

™Ny It is highly significant that Andrew 

coaxial cables were chosen for the vi- 

tal radio and radar equipment installed in 

the P-80. They were selected because they 

are much more resistant than ordinary solid 

dielectric cables to the high temperature A We D ng EW 

encountered in the tail of the plane. 

Andrew Co. is a pioneer manufacturer co. 

of antenna tuning and phasing equipment, 
363 EAST 75th STREET 

CHICAGO 19, ILLINOIS 
including a complete line of ceramic in- 

sulated coaxial cables and all necessary 

accessories. Write for catalog. 
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possible to communicate directly with the east 
or west coasts of the United States for a period 
of about four hours out of twenty-four from the 
vicinity of 90° East. (This was all accomplished 
with low power equipment. What can be done 
with higher power and specially designed an- 
tennas, is something else again.) 

The confusion sometimes resulting from Day- 
light Saving Time is also eliminated by use 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 the same as 75th Meridian 
Eastern Daylight Saving Time. 

The chart arbitrarily takes 6:00 A.M. and 6:00 
P.M. as the time for sunrise and sunset. This, is 

of course, not true for all seasons, nor for all 
latitudes. However, a little careful listening will 
quickly determine the best frequencies to use in 
overlapping cases. 

This chart, under glass on the desk in front of 
the receiver, ought to prove useful in the ham- 
shack. Particularly so when applied to our forty, 
twenty and proposed fifteen meter bands. 

Forest Hills, L. I. 
Aug. 20th, 1945 

ATHAN Cosmas 

LEO's SPECIAL! 
Immediate Delivery on this | | 

Multi 

Handles AC and DC Voltmeter, DC Milliammeier, Hish and 
Low range Ohmeter. Size 5/x8x3'/. 3/7 meter with sturdy 
D’Aronsyal movement. Write for priority information today. 

PHONO AMPLIFIER KITS 
Complete with tubes, all parts, 
chi , diagram, ete, Priority 

5 or higher. 
No. 1059.....,. $9.56 

434 Page Radio Parts Flyer. FREE 
Tube and Circuit Book... .. 10c 
Giant Radio Reference Map.15c 
Handy Tube-Base Calculator.25¢ 

PLACE YOUR ORDER NOW! =, 
Leo is making delivery now on 

HALLICRAFTERS For preferred delivery, easy 
terms, and liberal trade-in 
allowance, write Luo, W9GFQ 

TEST EQUIPMENT 
‘We have it or can get it! 

Address Leo, W9GFQ, D 
€Q-10, Council Bluffs, ny 

Exclusive 
at Leo’s 
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RADIO LABORATORIES Jil 
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NEW PRODUCTS 

EIMAC TYPE 4-250A POWER TRIODE 
Fitel-McCullough, Inc., of San Bruno, Cali- 

fornia, announces the new Eimac 4-250A trans- 

mitting tetrode tube. This new tetrode, which has 
a maximum plate dissipation rating of 250 watts, 
incorporates many of the features of the 125 

watt 4-125A announced in February, 1945, and 
is a result of 18 months of extensive test and de- 

velopment work, 
Preliminary class-C amplifier data obtained 

thus far have shown that at 3000 plate volts a 
single A is capable of a power output of 640 
watts with a driving power of less than 3 watts. 
Due to the low grid-plate capacitance (0.11 pyuf) 

neutralization has been found unnecessary at 
frequencies below 40 me. 

GENERAL CHARACTERISTICS 

Electrical 
Filament: Thoriated Tungsten 
VGISA Bete ens sta sete sewn en gms <a 

GONMEN Ge taroren area esr eo. oes 
Maximum Plate Dissipation 

5.0 volts 
14.5 amperes 

250 watts 
Maximum Plate Voltage... 4000 volts 
Maximum Screen Voltage. . 600 volts 

Maximum Plate Current... 350 ma. 
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Within walking distance 
T’s not even too far to hobble, when 
you're leaving the blank walls of a 

hospital room for a brief while, on 
your way to a place of laughter and 
song and play. 

The welcoming doors of a U.S.O. 
lounge club are just outside the hos- 
pital grounds — at more than 500 
hospitals. 

Here, at the house of smiles, war- 
shattered yeterans escape from hospital 
routine, from the smell of ether and 
disinfectants. Here they enjoy their 
favorite phonograph records, today’s 
newspaper, the checker-board that 
you gave them when you gave to your 
local community fund. 

These are little things, but they're 
ood medicine! The, nearby U.S.O. 
lounge is theater, club—almost home 
—to the shocked and hurt boy whose 
present home is a hospital room. 

October, 1945 

Your donation to the community 
war fund supports the U.S.O. and 20 
other agencies, It provides maternity 
care for wives of 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 the National War Fund 

M1 



ELECTRICAL REACTANCE 
CORPORATION 

FRANKLINVILLE, N.Y. 

TO YOU and TO US 
Is realized only after we have had the oppor- 

tunity to serve you promptly and efficiently. 

Radio Electronic Sales Co. 
DISTRIBUTORS 

RADIO - ELECTRONIC PARTS — 

TUBES — EQUIPMENT — DEVICES 

Write - Phone - Wire. 
46 Chandler St. Worcester 2, Mass. 

.3” 
214 METER TUNING UNIT 

SINGLE HOLE MOUNTING 

Less tube 

42 

ANTENNA HINTS 
[Continued from page 27] 

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

Just as a wire with indefinite flexing at one 

point will break, similarly no wire with a 
pulling stress on it can stand being doubled 
back on itself around a short radius. Eventually 
the 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. 7a) not.as 
in Fig. 7b. 

Transmitting Antennas 
Transmitting antennas pose problems quite 

similar (though on the hefty side) to those con- 

THIS STRAND~~ 
WILL CROSS 2 

THIS STRAND FIRST ~~ 
SO WILL BE 

PLACED UNDER 
THIS STRAND --—~ 
FOR FIRST 
OPERATION 

Fig. 10. The first steps in a dead-end rope splice 

sidered above. In 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 wire if possible; but 
if they are necess¢ they should be made as in 
Fig. 9. Such splice: 2 a derivation of the dead- 
end termination (with individual strands) de- 
scribed above, only in this case each wire is 
spliced to the other. 

Soldering 
It is almost superfluous to add that soldered 

connections 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 

cQ 



be used. Corroded stranded wire should be 
separated 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 100-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. 

Rope Splicing z 
Wire or hemp ropes are 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. While 
the technique of rope-splicing is rather difficult 
to put on paper, the basic ideas of one method 
may be gleaned from Fig. 10. First of. all, the 
ends (generally three) are fanned out to the de- 
sired length. Since these ends weave back and 
forth in the splice, they should be made con- 

FAN OUT HERE, THEN INSERT 
ENDS OF OTHER ROPE 

Fig. 11. Two ropes prepared for a running splice 

siderably longer than the proposed splice. Any- 
way it’s better to have some ends left over which 
can be cut off, than to find the splice going short 
on you. To be on the safe side, splices in ordi- 
nary 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 
are placed under each one of these 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 90° 
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. Work 
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 
parallel, something is wrong and the splice 
should be undone to the point where this is no 

\ 
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One Central Source 
FOR RADIO COMMUNICATIONS 

PARTS AND EQUIPMENT 

Centralized here are today’s 
largest and most complete 
Stocks of parts and equipment 
under one roof. This means 
fastest service on supplies for 
production, radio training, re- 
search and maintenance. 

a4 
As soon as available for civilian 
use, Allied becomes a central 
source for Hallicrafters, Na~ 
tional, Hammarlund, and other 
well-known communication re- 
ceivers. These receivers are now 
available on proper priority. 

GUIDE 

Available 

on Request 

Write for it! 

Suerything in Radio and Electronics 

| Allied Radio Corp. 
33 W. Jackson Blvd., Dept. 56-K-5, Chicago 
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COLOR CODE 

AND 

OHMS LAW 
CALCULATOR 

Great Time Saver 
Here’s something you need every day 
in your work. Easy to operate. Solves 
many problems for you ina jiffy. We're 
offering it Free to radiomen, electronic 
engineers and others in the business. 
Attach coupon to your letterhead. 

BURSTEIN-APPLEBEE CO. 
Bye: McGEE ST., KANSAS CITY 6, MO. 

BURSTEIN-APPLEBEE CO. 
1012 McGEE, KANSAS CITY 6, MO. I 
Send me FREE Color Code and Ohms Law Cal- J 
culator along with latest catalog. I 

lam. | 
COUPON STATE CONNECTION IN INDUSTRY I 

N. NOW AME ' 
ADDRESS 1 

J TOWN. STATE. | 
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Welcome back “HAMS’’ 
You did a grand job. 

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

Make this store your headquarters when in 
and around Seattle. 

Browse around our Complete Library. Inspect 
the new equipment. Meet your friends here, in 
a room just for Hams. 

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

Headquarters for Hams 

FREE CATALOG 

oY FOR YOU! 
ew 

your N i 
1s RE: 

Radionic’s Catalog No. 26 
lists hard-to-get radio parts! + Helps 
you fill your radio and electronic 
needs. * All parts are available for 
immediate shipment + All are highest 
quality. * All are exceptional values. 

SEND TODAY FOR YOUR 

FREE COPY TO «) 

qui? mel 
PRO fa YORK 

All phases of 

RADIO DESIGN 
PRODUCTION and 

OPERATIONS are 
Covered by 

td 

Subscribe Now. 

Subscription 
Price: 

+ $3.00 per year 
in U.S.A., $4.00 
elsewhere. 

“RADIO” is 
first choice of 
radio-electronic 
engineers. 

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

longer the case. (Better get a Boy Scout Manual 
or a book on ropes and splicing. Your skyhook’ll 
stay up longer.—Ed.) 

This method will be seen to bring each end 
strand into as great a contact as possible with 
the rope proper, resulting in a strong, even and 
pliable splice. Two such operations will be neces- 
sary for a running splice. The two ends should 
be opened out as far as required, then tied so 
that the remaining solid rope will not become 
unravelled. (See Fig. 11.) 

Rope with a greater number of strands may 
be similarly handled if care is taken to have 
the ends initially placed one under each strand 
and pointing across the strands of the rope proper 
as above. : 

MOPA 
[Continued from page 17] 

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

supply are mounted on a 12” x 17” x 2” chassis 
(Fig. 5). There is no point in describing them as 
they are conventional in every respect. Any 
modulator capable of supplying thirty watts of 
audio to modulate the sixty watt input to the 
815 is suitable. The power supply for the modu- 
lators delivers 400 volts at 200 ma to power the 
class AB; 6L6Gs we use together with their 6N7 
phase inverter and speech amplifier. The power 
supply for the radio-frequency section delivers 
400 volts at 300 milliamperes. A dropping re- 
sistor is employed to lower the voltage to the 
HY-615. 

The HY-615 runs 20 ma at 300 volts, while the 
815 will draw 150 milliamperes at 400 volts, 
plate modulated. Incidentally, when the ama- 
teurs climb to the 144-me region in future opera- 
tions, we don’t expect to encounter too much 

difficulty in putting this rig up there. 

R-F IMPEDANCE 
[Continued from page 13] 

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

Dials C3 and Cg were calibrated so as to read 
differences of reactance in such a manner that an 
increase in dial reading gave capacitive reactance 
values, and a decrease gave inductive reactance 
values. The actual inductive or capacitive react- 
ance in ohms can be calculated with a reactive 
slide-rule, or from the expression: 

1 - 1 

X2=anq, ° X=" a7AG, 
[Continued on page 46] 
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where ACs 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 
uf and resistance in ohms are shown for doublet 

and rhombic antennas fed by so-called 600-ohm 
feeder systems. Feeders which were terminated 
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with 600-ohm resistors were found to be satis- 
factorily flat, but are usually far from such an 
ideal condition when connected to an antenna. 
A curve can be made of antenna measurements 
in a few minutes’ time, then followed by making 
the necessary changes in the antenna so as to 
make it non-reactive at the desired frequency or 
frequencies, with the assurance that it will func- 
tion properly for either transmitting or receiving. 

Radio receivers are usually anything but uni- 
form in their input impedance values, as can be 
seen from a typical curve (Fig. 6) taken from 
two differenct types of receivers. These curves 
are useful when an attempt is made to minimize 
local noise conditions. Substantial reduction in 
noise, with a consequent increase in the reada- 
bility of weak signals, will result when the imped- 
ances of the antenna system and the receiver 
input are carefully matched for the desired 
operating frequency. 

EXCITERS 
[Continued from page 8] 

lengths of #10 wire, and again placed near the 
815, parallel with the plates.. Inductor Ly is 
tuned by adjusting the position of the shorting 
bar. 

There is little interest in crystal controlled 
transmitters on 228 megacycles, although it is 
possible to build them. The trick in obtaining 
usable output from the fourth and fifth har- 
monies of the crystal frequency, lies in using 
active crystals, and carefully adjusting the 
cathode coil for maximum output consistant 
with reasonable crystal current. 

ZERO BIAS 
[Continued from page 5) 

convinced of this necessity immediately, so that 
it may make such a recommendation to the FCC 
without further delay. There is little activity on 
the band at present, day or night. Sparsely 
spread over 500 kilocycles, what communica- 
tions there are could be accommodated in a much 
narrower range if we had to share the band 
temporarily. How important the traffic handled 
may be, we cannot say, as much of the trans- 
mission is in cipher. We might comment, how- 
ever, that sloppy operating seems to be the rule, 
with crystal chirps no amateur would own, and 
that on September 14th we copied a message 
originated on August 19th! We venture a guess 
that the amateur could make better use of the 
band, and the ever-present possibility of emer- 
gencies make it imperative that 3500 to 4000 
kilocycles be turned over to him pronto. 
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