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COLLINS 32V- 

See your Collins distributor today for 
information on this popular transmitter. 

COLLINS RADIO COMPANY, Cedar Rapids, lowa 
11 W. 42nd St. 2700 W. Olive Ave. 
NEW YORK 36 

Pick your frequency with 
the built-in 70E-8 VFO 

With this popular transmitter you QSY from the 
high end of 10 to the low end of 80 in a few 
seconds; just pick your band and set the built-in 
VFO to the desired spot. The 32V-3 will stay there 
— its frequency is controlled by the highly stable, 
built-in 70E-8 VFO. 

Have you ever wondered why the 32V-3 sounds so 
powerful on phone? It’s because the audio circuits 
are Collins-designed and Collins-built for peak per- 
formance at speech frequencies. 

And, of course, spurious radiation has been reduced 
to an absolute minimum. 

The Collins 32V-3 runs 160 watts on cw and 140 
watts on phone. 

1930 Hi-Line Drive 

DALLAS 2 
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Colpitts Oscillator using a G-E junction transistor. 
Note extreme simplicity of circuit. - 

ACTUAL SIZ 

@ BEST YET FOR YOUR COMPACT NEW RIG! 

If you’re not using transistors already, 2N43 
chances are you'll consider them for ree 
amplifiers and oscillators in future circuits. with high gain 
And G.E. has ready for you a new, better 

Pepi eA a ; 2N44 product—vacuum-sealed junction transistors, Snes 
with all-welded metal construction. with medium-to-high gain 

TINY BUT TOUGH! Look at the picture! G.E.’s 2N45 
new transistors are under % inch wide, with 

a seated height even less. Yet power ratings 
are up to 3 times those of other types... the 
new construction makes possible a collector 
dissipation of 150 mw. 

with medium gain 

ADVANTAGES: G-E vacuum-sealed transistors BE SURE T9 NOMINAT 
are moisture-proof... free from solder-flux DATE For THE 1953 B rOUR CANDI- 

contamination ... operate perfectly at all EDISON AWARD! 
temperatures from hard-frozen ice to 
boiling water... will outlast your 
equipment, with stable performance right 
on through their life. 

SEE YOUR G-E TUBE DISTRIBUTOR for facts and 
prices. Radio amateurs with G.E. helped 
design these new transistors—added 
assurance they will meet ham needs for 
maximum space-saving and circuit 
simplicity! General Electric Company, 
Tube Department, Schenectady 5, N. Y. 

ELECTRONIC TUBES OF ALL TYPES FOR THE RADIO AMATEUR x 
FINS 
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low pass filter 

The Wave Guide principle employed in the de- 
sign of these new B & W Low Pass Filters has per- 
mitted a novel type of multi-section construction. 
The simplicity and compactness of this new me- 
chanical construction allows more sections to be 
built in less space than normally and, as a result, 
an extremely high order of attenuation is accom- 
plished. 

The attenuation achieved in the new B & W 
Filters is a minimum of 85 db throughout the TV 
band and more than 100 db on TV channel #2. 

With a minimum voltage attenuation ratio of 
17,780 to 1—the equivalent of 85 db.—the second 
harmonic voltage output from a 1 KW transmitter, 
equipped with these new B & W high performance 

Model 425: 52 ohms Impedance 

Barker & Williamson, Inc. 
237 Fairfield Ave., Upper Darby, Pa. 

on the air anytime 
with no HOT air from your neighbor 

PRICE 

14. 
e Extremely high attenuation ratios. 

e Four ‘'K’’ sections, plus two ““M’’ 
derived end sections. 

e Insertion loss less than .25 db thru entire 
pass band fo 30 me. 

e Handles more than I KW of r-f power. 

e Highest grade electrical Teflon insulation. 

e All copper construction. 

e Amazing in performance, small in size, low in cost. 

filters, will be reduced to approximately Th 000 
volts or 110 microvolts. ; 

These calculations are based on a 1 KW input 
at 75% efficiency and an output load equal to an 
impedance of 50 ohms. 

Laboratory power test runs, under conditions 
of feed line mismatch within the normal expect- 
ancy limit, disclosed these units capable of con- 
tinuously handling more than 1 KW of modulated 
r-f power with ease. 

In all applications including AM, FM, CW, FS, 
RTTY, and SSB service, the mighty performance 
of these new B & W Low Pass Filters will prove 
to be a substantial aid in overcoming TVI caused 
by harmonic radiation. 

Model 426: 75 ohms Impedance 
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OUR COVER 
Ray Morris, W2QYS and W2AVA (seated) operating Bill Har- 

rison’s generator-powered Civil Defense field station. Complete 
in every respect, including Gonset, National and Collins equip- 
ment, this portable unit has been assigned to Area 1, New York 
State Command Net. A 2-meter ground plane antenna extends 
from the top of a Premax 36-foot telescoping mast. The PA 
speaker is connected to the Gonset “Communicator.” A 96-inch 
whip antenna projects from the top of the station wagon. It is 
used on 10 meters and can be based loaded for the other bands. 

(Photographed by Joe Schimmel, W2QDM) 
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Check the specs... 
Check the performance... 

AND YOU'LL CHOOSE 
Do you know any better way, any other way, to judge SW equipment 

than to check the specifications and the performance? Frankly that’s the 

only valid way we can think of to make sure you get your money's worth. 

Check these specs. Take a look at the selectivity curve for the S-76, it is 

typical of the outstanding value Hallicrafters offers in every price class. 

SELECTIVITY CURVES, S-76 

KC : 
10.8." 6:24. Of Onfeene b 

TES Sr Model S-76 oases | 

ran 

Double conversion receiver. Broadcast Band 

538-1580 ke plus three short-wave bands 

covering 1720 kc-34 Mc. 

Calibrated electrical bandspread for easy 

tuning. Double superhet with 50 kc second 
VOLT. RATIO 

—_ o 

i-f and giant 4-inch “S” meter. Five position 

selectivity, one 4 two conversion, two i ANHAB (oun stages, temperature compensated. 3.2 or 500 GiGi /anl 

ohm outputs. 

Satin black steel cabinet. 1814” x 87%” x Ht} 

DIY” deep. Ni bes, ‘ ; ee es tubes, plus voltage reguiator CT AE 

Ce For 105/125 V.50/60cycleAC  $4.9995 
Use R-46 speaker . . 

Legend: Sharp 1, 2, 3, 4; Broad 5 

KC FROM RESONANCE 



Model SX-71.Covers Broadcast Band 535-1650 
ke plus four short-wave bands covering 1650 
kc-34 Mc and 46-56 Mc. 

Built-in Narrow Band FM one r-f, two con- 

version, and three i-f stages. Temperature com- 
pensated, voltage regulated. Three watt out- 

put (terminals for 500 and 3.2 ohms). 

Satin black steel.cabinet. 1814” x 872” x 12” 
deep. Eleven tubes plus regulator, rectifier. 
For 105/125 V. 50/60 cycle AC... $249.95 

Model R-46. Matching 10” PM speaker for use 
with Hallicrafters communications receivers SX- 
71, SX-76, SX-73 or SX-62. 80 to 5000 cycle range. 
Matching transformer with 500-ohm input. Speaker 

Satin black steel cabinet matches all Hallicrafters ° 

receivers. Cloth covered metal grille. 15” x 1072” 
$24.95 

i 
i 

voice coil impedance, 3.2 ohms. 

x 107” deep. Shipping weight 17 Ibs. 

“J 

CQ 

Model HT-20. T.V.I. suppressed 100 watt AM- 
CW transmitter with all spurious outputs above 
40 Mc at least 90 db. below full rated output. 

All stages metered; single meter with eight 
position meter switch; output tuning indica- 
tion. Frequency range of 1.7 Mc to 31 Mc con- 
tinuous on front panel control. Seven tubes 
plus five rectifiers. 

For 105/125 V..50/60 cycle" AC... 4. $449.50 

Models S-40B, S-77A. Covers Broadcast Band 
540-1680 kc plus three short-wave bands cov- 
ering 1680 kc-44 Mc. 

Electrical bandspread for easy tuning. One 
r-f, two i-f stages to draw in stations. Switches 
for automatic noise limiter, code reception and 
three-position tone control. CW pitch control 
and built-in speaker. Seven tubes plus rectifier. 
S-40B For 105/125 V. 50/60 cycle ACg 499,95 
S-77A Same, for 105/125 V. AC/DC 

ADDS otha Peon wee ee-s $129.95 

hallicrafters jam 
World’s Leading Exclusive Manufacturer of Communications and High 

Fidelity Equipment, Radio and Television 

4401 West Fifth Avenue, Chicago 24, Illinois 

Hallicrafters Ltd., 51 Camden Street, Toronto, Canada ® 



The No. 74001! 

Tunable Coil Form 

Another new Millen “Designed for Applica- 

tion’’ product is the No. 74001 permeability 
tuned, shielded plug-in coil form. Standard 

octal base of low loss mica-filled Bakelite, 

polystyrene 12” diameter coil form, heavy 
aluminum shield, iron tuning slug of high 
frequency type, suitable for use up to 35 mc. 

Adjusting screw protrudes through center 
hole of standard octal socket. Special ex- 

tension terminals facilitate connection fo 
base pins. 

JAMES MILLEN 
MFG. CO., INC. 
MAIN OFFICE AND FACTORY 

MALDEN 
MASSACHUSETTS 

Feenix, Ariz. 

Deer Hon. Ed: 

If you are knowing of any good bargains around 
town, letting me know, on acct. if anybuddies selling, 
I’m buying. Boy oh boys, am I loaded down with the 
bux. Hon. Ed., Scratchi not filthy with money, he are 
wallowing in mud with the stuff. Wowie! what a 
feeling. I having so much money I considering sub- 
scribing to your Hon. Mag., instead of buying same 
fourth-hand at Joe’s Triple-Dip Hunky-Dory Ice 
Cream and Used Magazine Parlor. 

No, you needing not bother to looking through 
noosepaper to see what bank in Feenix are having 
been robbed resently. I are getting this money on 
acct. I not only reel smart gentlefellows, but quick- 
thinker and geenyus to boot. But letting me begin at 
the commencing. 

This past summer Hon. Brother Itchi are deciding 
it doing me good if I not staying around ranch, but 
getting out and seeing sum other parts of Hon. State. 
I agreeing, as only getting in trubbles at ranch. 
Howsumever, not doing much—as being without 
monies—until month ago, when I offered job at big 
dood ranch down near Toosahn. Jt seeming they 
having lots of boys 12 to 16 years old who wanting 
to learn how to being radio amchoors. The seconds 
I learning they willing to pay for deal likesame this, 
I throwing a few clothes and lotsa radio parts in 
back of car and I’m off. 

Now don’t quick packing up your Hon. Suitcase, 
because I not rolling in bux from what they paying. 
In fack, my salary are five measly bux a week, with 
room, food, and all the horses I can ride. Ha! You 
can putting all the horses I wanting to ride inside a 
trans-sister and still having room left over for the 
geraniums. I not discouraged, on acct. food is good, 
scenery are collosus and the class are small. 

By second week are teeching young kids how to 
making one-toob regenerative reseever. Idear going 
over grate after getting enough headphones so 
everybuddies can listening at once. Next, we are 
starting code practise, by listening in on amchoor 
bands. We getting along like peechy for cupple 
days, until one nite we heering sum left-footed sender 
who not making sense. He sending stuff like 
XBGJKL WYTOPW QKLTPZ and soforths. 

We figuring this characters off his rockers until 
we heering him several nites after that, sending for 
ten minutes, then off for awhiles, then on again. 
Finally I deciding to making copy of same. Are 

(Continued on page 8) 
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FOR 23 YEARS 
-»- the dependable source 

for AMATEUR CRYSTALS 

TYPE CCO-2A CODE NO. E16 

Famous BLILEY PACKAGED” OSCILLATOR 

FOR 2-6-10-11 METERS 

reference frequency 100 ke 

reference frequency 1000 ke 

455 kc—456 kc—465 ke Single Signal Filters 

455 kc—456 kce—465 ke Single Signal Filters 

packaged oscillator for 2-6-10-11 meters 

1803-1822 kc; 1878-1897 kc; 1903-1922 kc; 1978-1997 kc 

3500-3997 ke 

7000-7425 ke; 8000-8222 kc 

12.5-13.61 me; 14-14.85 me 

24-24.33 mc; ao" 25.5 mc 

CODE NO. E10 CODE NO. E11 CODE NO. E13 E22 CODE NO. E14 CODE NO. E15 CODE NO. 17 THRU 21 

DIMENSIONS 

1%” 1%6” (dia.) 

1349” 12544” (dia.) 

11144” eae 

134” 16” 

Wo" We” 

24" 34” 

She” Ye" 

he” 16” 

he” Ye” 

15g” Ye” 

Wi 16” 

1164” 1946” 

BLILEY ELECTRIC CO., UNION STATION BUILDING, ERIE, PA. 
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TRIAD TRANSFORMERS 
If your QSO’s are garbled due to modulator 
transformer QRM—then switch to Triad. 
Circuit tested for quality reproduction, Triad 
Modulation Transformers help insure 
uniform transmitter performance, without 
overmodulation, splatter or distortion. 
Short plate leads cut down losses, simplify 
instalfation and servicing. Multi-match 
design permits matching all popular types of 
modulators to RF load. Decal on case 
shows type and rating for easy re-ordering. 
Baked gray enamel finish adds 
professional smartness to your rig. 
From every standpoint—performance, long 
life, good looks and low cost, Triad 
Transformers are your best buy! 

Write for Catalog TR-53E 

“ARN 
TRANSFORMER CORP. 

4055 Redwood Ave., Venice, Calif. 

CQ November 

(from page 6) 

filling many pages with messages, and next day 
showing them to friend of mine who Hon. Chief Op. 
at Border Patrol station neerby. This gentlefellows 
not only 1/c op. but he having much exspeariants 
during last war desiphoning codes. After he over 
looking all the messages I bringing, he saying it un- 
probably meening anything, but he letting me know. 

Not heering anything from silence for too days, 
then this selfsame Chief. Op. calling on landline and 
telling me to hotsfooting it to Border Patrol station 
immeedjutly. I telling my class to designing for-toob 
reseever while I gone and off I go. When getting to 
station, Hon. Chief Op. grinning from ear to ear. He 
handing me envelope and telling me it all mine. 
Hackensaki! it are loaded with twenty dollar bills! ! 
I not even saying howcomes before he explaining 
how. messages are reel honest-to-gracious spy mes- 
sages. Are being sent by fellows who heading up 
ring of smugglers. Border Patrol getting dope from 
my messages and rounding up hole gang. Scratchi 
getting all the reward money. 

Are hardly recovering from money when Hon. 
Chief Inspecktor coming in room, shaking hand, and 
appointing me Honorary Border Patrolman—even 
giving me shiny new badge. I are so exuberate I 
jumping in car and driving all way back to Itchi’s 
ranch. Whooey! My class can go on designing for- 
toob reseevers forever, but they not having champeen 
spy catcher Scratchi working at five measly bux 
a week. 

Itchi and I counting money together, and I having 
twenty-five hundred smackers. My sacred Ant Fuji, 
I never seeing so much monies in my life. After this, 
Hon. Ed., please addressing me as Hon. Patrolman 
Scratchi. 

Excoosing me, Brother Itchi coming in room. He 
say he been figuring out, and if I paying ate hundred 
dollars he being able to paying income tax. INCOME 
TAX!! Hon. Ed., are you knowing a good lawyer 
what’s cheep? I won’t pay it. It’s an outrage!! You 
think it easier to leeving home and heading for hills? 
Letting me know quicklike, before income tax mans 
gets here. 

Respectively yours, 
Hashafisti Scratchi 

Parana 

-| EQ03 Py ) S 
SON h @ 

== @n FAN ees 
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". .. Nice signal, OM ...my number ... gulp 
..- 316280... seeuagin ... overnoff ... gulp. 

CQ contest, CO contest .. .” 
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HeathetL AMATEUR 

TRANSMITTER KIT 
Pre-wound coils — 

: 52 ohm 
metered operation 

: coaxial output 
Single knob 

MODEL AT-1 band switching 

80-40-20-15-11-10 meters 50 

Oscillator - Multiplier 

(3h Di 2 eee eae See coe Amplifier - Doubler e 

Built-in 

power supply 

Rectifier 

105-125 volts AC 50/60 cycles 100 

watts SHIPPING 
ize — Bie" hi lpn wi Se a high x 1314” wide x WT. 16 LBS. 

Here is the latest Heathkit addition to the Ham 
Radio field, the AT-1 Transmitter Kit incorporating 
many desirable design features at the lowest possible 
dollar-per-watts price. Panel mounted crystal socket, 
standby switch, key click filter, AC line filtering, good 
shielding, etc. VFO or crystal excitation-up to 35 watts in- 
put. Built-in power supply provides 425V @ 100MA. 
Amazingly low kit price includes all circuit components, 
tubes, cabinet, punched chassis and detailed construction 
manual. (Crystal not supplied.) 

Rugged, clean 

construction 

Crystal or 

VFO excitation 

Electrical band 

Four band operation spread and scale 

535KC to 35MC : 

535KC to 35MC 
RF gain control -Mixer osrillator 

with AVC or MVC IF amplifier 
12AV6....Detector - AVC - Audio 

BFO oscillator 
._Beam power output 

Rectifier 

105-125 volts AC 50/60 cycles 
45 watts 

A mew Heathkit AR-2 Communications MODEL AR-2 
Receiver. The ideal companion piece for 
the AT-1 Transmitter.. Electrical band $25 50 
spread scale for tuning and logging con- ‘ 
venience. High gain miniature tubes and 
IF transformers for high sensitivity and SHIP. WT. 12 LBS. 

eee: Stable BFO —_ good signal to noise ratio. Construct your 
SESE oscillator circuit Own Communications Receiver at a very CABINET 
sore operation ieee substantial saving. Supplied with all tubes, Proxylin impreg- 

5 ene 512” PM speaker — punched and formed sheet metal parts, nated fabric cov- 
standby switch . : : ered plywood cabi- 

headphone jack speaker, circuit components, and detailed net. Ship. wt. 5 lbs. 
step-by-step construction manual. No. 91-10. $4.50 

THE IMPROVED YeathheLl 
GRID DIP METER KIT 
@ Pre-wound coil kit @ Compact one hand operation 

@ Range — 2MC to 250MC @ Headphone monitoring jack 

® Meter sensitivity control @ Transformer operated 

The invaluable instrument for all Hams. Numerous applications such as 
pre-tuning, neutralization, locating parasitics, correcting TVI, etc. Re- 
ceiver applications include measuring C, L, and Q of components, deter- 
mining RF circuit resonant frequencies, etc. Thumbwheel drive for con- 
venient one hand operation. All plug-in coils are wound and calibrated 
(rack included). Headphone panel jack further extends usefulness to 
operation as an oscillating detector. 

MODEL 
GD-1A 

$1950 
: SHIP. WT. 4 LBS. 

; $ ; fwo additional plug-in coils are 

Ke Ce available and provide continuous 

fe ; extension of low frequency cover- 

: : age down to 355KC. Dial correla- 

BENTON HARBOR 6, MICHIGAN Shipping We. 1 Ib Ri ote tek Poe OO 

4 
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Plate or Grid Modulated 
-EIMAC 4E27A GIVES TOP PERFORMANCE 
VITH ONLY TWO WATTS DRIVING POWER 

“sath ‘Bruno, eatin. 



Zero Bias... 

Docket No. 10712 

On October 6th, the Federal Communica- 
tions Commission released a “Notice of Pro- 
posed Rule Making” which would authorize 
Novice and Technician class licenses to be 
taken in the same manner as the present Condi- 
tional class license, i.e., by mail. (Particularly 
note: this is not a definite rule, but only a pro- 
posal which may possibly be enacted into the 
Rules and Regulations in 1954.) 

The written and code portions of the ex- 

amination would be conducted under the super- 
vision of not more than two volunteer ex- 
aminers either designated by the Commission 
or, under some circumstances, selected by the 
applicant. One examiner would conduct the 

code test and the other would handle the 
written theory portion of the test. The results 
of these examinations would then be attested 

to by the examiners and mailed to the nearest 
FCC Field Office. This is the identical pro- 

cedure that» the Commission has used for a 
number of years to provide a method of ob- 
taining a license for the applicant who cannot 
reach a Field Office where examinations are 

periodically held. 

The current proposal would also reduce the 
minimum distance that the Conditional class 
license need be from the examining point from 
125 to 50 airline miles. Thus, not only would 
this docket permit the prospective Novice to 
take his examination, literally speaking, “by 
mail,” but if he were also over 50 miles from the 
nearest Field Office, he could at a later date 
take a Conditional class examination that 
would give him the same operating privileges 
as the General class license holder. In addi- 
tion, this docket would make it no longer nec- 

essary to submit to re-examination should the 
Conditional class licensee move to within 50 
miles of the nearest field and examining office. 

The Commission has indicated that these 
steps are being contemplated primarily in the 
interests of “stepping up” the processing of 
amateur licensing. While it is impossible to 
accurately estimate the work that might be 
saved by the Commission should this plan be 

authorized, it is fairly safe to say that many _ 
important questions arise as to where the 
“time” is going to be saved, and how the pro- 
cessing is going to be “accelerated.” 

On the favorable side of the ledger, it is im- 
mediately obvious that the “conditions” under 
which an examination is being held will in- 
evitably influence its results. Many prospective 
Novice or Conditional license holders will find 
it much more “comfortable” to have the exam- 

‘ination given under the eyes of friends, or at 
least in surroundings that are familiar to the 
applicant. This would certainly tend to in- 
crease the total number of radio amateurs re- 
gardless of class. ‘The past number of failures 
in the Conditional versus the General class ex- 
aminations has clearly indicated that sometimes 
only one-tenth as many failures occur in the 
Conditional as compared to the General appli- 
cations. There is little reason to suspect that 
this same approximation will not be carried 
into this new proposal and thus “accelerate” 
the number of applicants making the grade. 
On the other side of the ledger, should the 

number of successful applicants suddenly in- 
crease, we are forced to ask where the time is 
saved by the Commission. The examinations 
still must be “graded’’ by the Field Office. 
While a minor amount of time will be saved 
by the Field Offices by not physically giving the 
examination, will not this saving only displace 

the work load into another division of the 
Commission (allocation of calls, etc.) which 
might result in the slowing down of the full 
licensing procedure from yet another quarter? 
It seems doubtful whether, on this one point 
alone, this docket is in the best interests of 
new Hams. 

While the Commission has previously ruled 
against the “emotional” aspect in handing 
down decisions as they concern the Amateur 
Service, it is appropriate to mention that the 
new docket somehow is “degrading.” The 
pride of accomplishment, as established by the 
so-called “Extra class license,” is incompatible 
with the philosophy expressed under the new 
proposal. 
Comments on this Docket may be filed with 

the FCC on or before December 31, 1953. 
o.p.f. 
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The Servo amplifier and rotator is 
mounted in the attic at the base 
of the 20-meter beam. Directly 
above the bearing is the coaxial 

feedline input connector. 

This is the Solution to the Prob- 
lem of Designing your Antenna 
Rotator—Let a Servo Point the 

Beam Automatically 

Antenna Rotation 
with a Servo-Mechanism 

HENRY G. ELWELL, JR., W2JKH 

350 Hamilton Place, Hackensack, N.J. 

The usual procedure in changing the direc- 
tion of a remotely-controlled rotary beam is to 
snap on the motor switch, watch the direction 

indicator until the beam reaches the desired 
position, and then snap off the switch. Many 
amateurs attempt to set their VFO’s, fill out their 
logs, monitor the band, or what have you, while 

the beam is turning. Quite often the result is 
that the next time they glance at the indicator 
they discover that the antenna has passed the 
desired position and is continuing on its way 
or has come to rest against the rotation stop. 
As W2JKH, however, I merely turn the antenna 
controller to the desired position and forget it, 

secure in the knowledge that, when the antenna 
reaches this position, rotation will cease. A 

simple servo-mechanism is the secret. 

How a Servo-System Works 

Figure 1 is the block diagram of a basic servo- 
system, whether it is used to steer an ocean liner 

or to operate a furnace thermostat. The Mixer- 
Feedback circuit generates the signal that con- 
trols the system. When it is balanced, no error 
signal is fed into the amplifier, and no power 
is fed to the motor. Should the position of 
either the load or the controller be changed, a 

signal of phase and magnitude to correspond to 
the displacement is developed, causing the 

motor to move sufficiently in the opposite direc- 
tion to re-establish circuit equilibrium. 

AMPLIFIER 

FEEDBACK 

Fig. 1. Block diagram of the basic servo-system. 

isn”, 
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FOLLOWER SYNCRO 

ROTARY COUPLED TO DIRECTION 
ANTENNA DRIVER SYNCRO INDICATOR 

COUPLED TO ANT. 70 
ORIVE SHAFT. POWER 

DIRECTION 
INDICATOR 

\__ ar OPERATING POSITION— 

Fig. 2A. Conventional rotary beam antenna 
with synchro attachment for direction indica- 

tion to the shack. 

Various devices are used in the Mixer-Feed- 
back loop. One satisfactory arrangement is a 
pair of Syncro or Selsyn motors of the type fre- 
quently used as antenna direction indicators. 
Figure 2A shows how they are employed as direc- 
tion indicators and Fig. 2B in a servo-system. 
In Fig. 2A both rotors are connected to an a-c 
power source. When they are in the same rela- 
tive position, the voltages induced into the 
stators are equal in value and opposite in phase; 
therefore no torque is developed. As the beam 
moves, the “driver’’ Syncro rotor is turned, 
thereby generating a torque, and the “indicator” 
rotor turns to restore balance. 

In Fig. 2B, only the “driver” rotor is con- 
nected to the power source. The “mixer” rotor 
is connected to the input of the amplifier. To 
understand the operation of the Syncros in this 
application, consider them as a two-part trans- 
former, with variable coupling between the pri- 
mary and secondary windings. The interconnect- 
ed stators act as the coupling medium between 
them. 
When the rotors are in the same phase, coup]- 

ing is maximum, and when the phase difference 
is ninety degrees, coupling is minimum. The 

FOLLOWER (MIXER) SYNCRO 

DIRECTION 
CONTROLLER 

Fig. 2B. Servo-system showing the slight dif- 
ference between this automatic system and the 
one pictured above in Fig. 2A. Addition of 
the amplifier diagramed in Fig. 3 makes all 
antenna positioning fully automatic from the 

operating position. 

ninety-degree position is “normal,” displacement 
from it couples part of the supply voltage into 
the amplifier through the “mixer” to act as the 
error signal mentioned above. 

There are two general types of servo am- 
plifiers, the continuous-control type and the 
relay type. Where it is necessary to control po- 
sition to within a quarter of a degree or less, the 
former, which powers the motor directly, is in- 
dicated. Where an error of a few degrees can be 
tolerated, the relay type is satisfactory and much 
simpler. 

As even a “sharp” rotary antenna seldom has 
a main lobe narrower than thirty degrees, a 

relay-type amplifier is the common choice, 
especially because any conventional rotator may 
be controlled with it. 

A Practical Servo-system 

Figure 3 and the photographs illustrate the 
beam-control system used at W2JKH. All parts, 
except the autosyns and the aircraft controller, 
which is used as the rotator, are standard, cata- 

logue items. These parts are surplus, but are 
still available from several sources at reasonable 
prices. * 

Actually, the rotator is not an essential part 
of the servo-system. Any standard rotator could 
be used, but this one is both economical and 

compact. Although a midget compared to a 
“prop-pitch” motor, it turns my three-element, 
14-Mc. beam with its nineteen-foot boom with- 
out difficulty. 

Other Syncros may be substituted for those 
specified, but may require some modification of 
the amplifier input circuit. 

The Amplifier 

I have waited until the actual diagram was 
introduced to discuss the amplifier. Only the 
operation of the 2D21 thyratrons can be consid- 
ered in the least mysterious. Their grids are 
connected in parallel and biased to plate-cur- 
rent cut off. The a-c error signal is fed to them 
through T/. A-c plate voltage is fed to the 
2D21’s in push-pull through the relay windings. 

An error signal at the grids of sufficient am- 
plitude and in phase with the plate voltage on 
one of the thyratrons will ionize the gas in it. 
This immediately reduces its plate resistance to 
a very-low value, and a large plate current flows, 

causing the relay to close and apply power to the 
rotator. 

Once a thyratron “fires” its grid loses all con- 
trol of the plate current as long as the plate volt- 
age is positive and sufficient (10-15 volts) to 
maintain ionization in the tube, because the 

ionic bombardment of the grid neutralizes the 
effect of any external grid excitation. In this 
application, however, the a-c plate voltage auto- 

* The reversible series motor, AYLC 1591 Aircraft Con- 
troller is readily available from surplus houses at this 
writing. The Synchros could be 26-volt, 400-cycle, 
Eclipse-Pieneer autosyns which are also commonly 
available. Editor. 

——- 
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matically de-ionizes the tube on each negative 
half cycle. It will re-ionize on the positive half 
cycles, only if the excitation voltage is still 
present on the grid. . 

At first glance, it would seem that both thyra- 
trons will fire when an error signal appears on 
the grids, because they are connected in parallel. 
But remember that the plate voltage is a.c., 
and the plates are in push-pull. As a result, 
when one plate is positive, the other one is 

negative. For a tube to fire the instantaneous 
voltage on both the plate and grid must be 
positive. While on the next half cycle, the 
other plate goes positive, the grid signal is then 
negative. Result: the tube cannot fire. 
Whether VJ or V2 fires depends upon which 

way the Syncros are displaced from the null 
position. 

Thyratrons are used as the control tubes, 

because the error signal triggers the plate cur- 
rent “on” and “off,” without varying it over 
wide limits as would occur with vacuum tubes. 
This is an obvious advantage in relay operation. 

There are two possibilities of the thyratrons 
mis-firing. One is a phase difference between 
the instantaneous plate and grid voltages. A 
shift of ninety degrees, for example, will per- 
mit both tubes to fire if the amplitude of the 
grid voltage is sufficient. Smaller phase errors 
will have the same tendency to a lesser extent. 
The Syncros can introduce a phase shift up to 
thirty degrees, which, fortunately, is easily cor- 
rected. This is the function of C/. 
The second possibilty of the thyratrons mis- 

firing is excess resistance in the grid circuit. 
The ionic bombardment of the grids mentioned 
earlier builds up a charge. This charge leaks off 
during the negative half cycles of plate voltage. 
But if there is too much resistance in the grid 

C1—0.05 to 0.1 ufd., line- 
phasing compensating 

R8—20 ohms, 5w. 
Ryl, Ry2—Single-pole, 

condenser. normally open relays. 
C2—50 ufd., 25v., 3-amp. contacts. Most 

electrolytic. plate circuit relays will 
C3, C4A—40 pfd., 400v., work at this position 

electrolytic. with the proper selec- 
C5—25 pfd., 25v. tion of R6 and R7. 

electrolytic. Sel. Rect.—Half-wave 
C6, C7—50 wfd., 150v., selenium rectifier. 

electrolytic. T1—3:1 ratio audio 
C8, C9—0.01 ufd., disc transformer. 

ceramics. T2—28v., 3-amp. trans- 
former with 117v. 
primary. Super Electric 
Products ST-189, or 
equivalent. 

T3—6.3v, l-amp._ trans- 
former with 250v. c.t. 
secondary at 25 ma. 
Stancor PS-8416, or 

R1—10,000-ohm_ potentio- 
meter. 

R2—1000 ohms, ew. 
R3—10,000 ohms, 1w. 

R4—100,000 ohms, Y%w. 

R5—15,000 ohms, Yew. 

R6, R7—2 watt resistors 
to match Ry] and Ry2. equvalent. 
See text. 1N34—ccrystal diode. 

Fig. 3. Wiring schematic and parts list for the 
servo amplifier. 

circuit, all the charge will not leak off before the 
next positive half cycle of plate voltage arrives, 
and the tubes will ionize in the absence of an 
error signal. With the values shown, however, 

no trouble from this effect should be ex- 
perienced. 

Construction and Adjustment 
All components in Fig. 3 are located at the 

base of the antenna, with the exception of the 
Controller and the power switch. A seven-con- 
ductor control cable connects them to the Con- 
troller and switch at the operating position. 

Almost any arrangement of the parts in the 
amplifier will be satisfactory. A selenium rec- 
tifier and its associated filter supplies d-c plate 
voltage for the 6J5 from the thyratron plate 
transformer. A 1N34 and filter biases the 2D21’s 
from the filament winding. 

RylI and Ry2 are single-pole, normally-open 
relays. They must be capable of handling three 
amperes and sensitive enough to operate on 100 



The system described in the text easily rotates 
this three-element array on a_nineteen-foot 

boom. 

milliamperes (the maximum plate current rat- 
ing of the 2D21’s) or less. Ro and M7 limit the 
current to the desired value. 1,000 ohms per- 
mits about forty milliamperes to flow. The 50- 
ufd condensers across the relay coils eliminate 
contact chatter and the .01l-ufd condensers across 
the motor leads eliminate brush noise. 

The 24-volt, 400-cycle Autosyns work excel- 
lently on sixty cycles if the voltage is held to 
six or seven volts. I used a pair of one-to-one 
ratio gears to couple the driver Syncro to the 
beam drive shaft. 

After the amplifier is wired, the next step is to 

adjust CI to compensate for phase shifts intro- 
duced into the system. ‘The easiest way is with 
the aid of an oscilloscope. Connect the vertical 
amplifier to the 2D21 grids and the horizontal 
amplifier to one of the plates. The resulting 
trace on the cathode-ray tube will be a diagonal 
straight line when CJ is correct. It will slant 
to the right or the left depending upon which 
plate is chosen, and which direction the con- 
troller Syncro is displaced to generate the error 
signal. 

Incidentally, the scale and case for the con- 
troller may be a revamped surplus position in- 
dicator, or it may be constructed with a pointer 
on the Syncro rotor and a dial scale. Put enough 
friction on the pointer to hold it in position 
once it is set. 

After C1 is adjusted, the amplifier gain must 

be set to match the output of the Mixer Syncro 
and the amount of coasting in the beam when 
power is removed from the motor. This is neces- 
sary for this reason: suppose the beam coasts five 
degrees. Also suppose that the amplifier gain is 
high enough; so that a position error of a degree 
or two is sufficient to fire the thyratrons. As the 
antenna rotates, the error signal is reduced to 
zero when the antenna approaches the desired 
position and the relay opens, removing power 
from the motor. However, the antenna will 
coast beyond this point, producing an error sig: 
nal of the opposite polarity. The other thyra- 
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tron fires and closes the other relay, applying 
reverse current to the motor. The antenna 
comes to a shuddering stop and starts back in 
the opposite direction—if nothing breaks. ‘This 
cycle may be repeated indefinitely as the system 
“hunts” for the null. Do not underestimate the 
strain it places gn the motor, gears, and antenna, 
even at a speed as low as one r.p.m. 

To check the system for “hunting,” put a 
piece of paper between one set of relay con- 
tacts, and turn the controller to close the other 

relay. Carefully watch, as the antenna zeros in, 
to see if there is enough play or coasting to per- 
mit the second relay to close after the first one 
opens. ‘The paper between its contacts will pre- 
vent possible damage during the test. 

Amplifier gain can always be reduced suf- 
ficiently to eliminate “hunting,” but it is de- 
sirable to keep it reasonably high to permit more 
accurate antenna positioning. If all coasting 
and “‘play” were eliminated, accuracies of about 
one degree would be possible. 

With a full twenty-eight volts on the drive 
motor, the AYLC 1591 rotated my antenna at 
two r.p.m., which resulted in quite a bit of 
coasting. Adding R& reduced the speed to about 
one r.p.m. and coasting to about five degrees. 
By proper adjustment of RJ, the relays open as 
the antenna approaches the desired position, 
and it coasts right on the nose. 

There are at least three ways to make the 
position shown on the controller agree with the 
actual position of the antenna. One is to allow 
the antenna to assume a position, loosen the 

clamp holding the controller case, turn the case, 

and allow the beam to null again, repeating 

until the controller and antenna position agree. — 
The second is to loosen the controller setscrew 
and turn the pointer or dial to position, while 
holding the rotor. ‘Then retighten the setscrew. 
A third is to disengage the driver gear from the 
one on the antenna drive shaft, pull out the 

2D21’s, and manually close one of the relays 
until the antenna position corresponds with that 
on the controller. Re-engage the gears and re- 
place the tubes. 

A Word of Caution 
A servo-controlled rotator will always turn 

the antenna in the direction requiring the least 
angular motion to produce a null in the error 
system. For example, if the antenna is pointing 
north, and you desire it to point east, it will turn 

clockwise ninety degrees to reach the new posi- 
tion, whether the controller is turned ninety de- 
grees in the clockwise direction or 270 regrees 
in the counter-clockwise direction. In an an- 
tenna installation with unlimited rotation, this 

entails no special problems. However, where 
feeders limit rotation, it could result in trouble. 

A stop on the controller to limit its rotation 
to 360 degrees will eliminate almost all danger 
of twisting up the feeders. Not quite all, how- 
ever. As explained above, if the controller is 

(Continued on page 58) 
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Putting the BC-625 on 220 Mc. 

LEROY W. MAY, JR., W5AJG 

9428 Hobart Street, Dallas 18, Texas 

In Answer to Many Requests on How to Fire Up on 220 Mc. 
We are Pleased to Present this Conversion Article on the 

SCR-522 Transmitter Unit 

The transmitter unit of the SCR-522 (BC- 
625) has added another conquest to its already 
long list of achievements. No doubt, it has been 
used in one form or another on all amateur 
bands from 160 meters on down to 2 meters. 
With the growing popularity of the 1% meter 
band, it is only natural that it would, sooner 

or later, move into that band. 

Just as on all the other bands involved, there 
are probably many different ways to make this 
transmitter work satisfactorily on 220 Mc. The 
method to be outlined is one that has worked 
nicely and the output after conversion to 220 
Mc. is approximately the same as when used in 
its natural state on 144 Mc. All meter readings 
should run just about what they do on 2 meters. - 

The Oscillator Stage 

This stage originally is equipped with a 
type 6G6G tube (VT-198A) with the grid cir- 
cuit operating in the 8-Mc. band and doubling 
in the plate circuit to 16 Mc. Before going fur- 
ther, and to refresh the memory, the original 
oscillator tube drives a type 12A6 which triples 
to 48 Mc. and in turn drives the first 832A 
tripler to 144 Mc. The last 832A in the unit 
is an amplifier, operating straight through on 
144 Mc. 

It is desirable to keep the last 832A oper- 
ating as a straight-through amplifier on 220 Mc. 
if at all possible, so as to make the output on 
1%4 meters the same as on 2 meters. This con- 

dition was met with no difficulty. 
Therefore, the new line up will be 3x 3x3 

plus the straight-through final, instead of the 
original 2x 3x 3 and the straight-through final. 
The same series of 8-Mc. Crystals may be used. 
‘These will be in the frequency range 8144 kc. 
to 8333 kc. which will represent the limits of the 
220-225 Mc. assignment. 

Now back to the oscillator stage. Several 
tubes and circuits were tried in this stage and 
nothing at all was gained over the original 
tube, so the 6G6G was replaced and used. ‘The 
changes that are necessary in circuitry of the 
oscillator-tripler stage are these: 

1. Since the plate circuit will now triple 
to 24 Mc., it becomes necessary to re- 
move 4 turns from the cold end of the 
plate inductor (118). The grid dip 
meter should now show that the cir- 
cuit tunes through 24 Mc. No change 
is made in the plate tuning conden- 
ser; (11 4,): 

Numbers used indicate the designation given 
by the Army to the various components of the 
BC-625 transmitter. 

The 12A6 Stage 

This is the second tube in the r.f. string and 
is again used as the first tripler, taking the 24 
Mc. oscillator output and multiplying to 74 Mc. 
It is possible that other later.and “hotter” tubes 

832A | 12A6 409-3, 

Original circuit of the Ist and 2nd harmonic 
amplifiers in the BC-625 transmitter. 

17-9 
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(NEW) 
187, #18 TINNED 
172", 2" LONG 832A - 

ALTER 115 & 119 AS PER TEXT 
NEW COMPONENTS ARE SO MARKED 

Modified tripler stages in the BC-625. 

might work better in this stage but not too 

much was done along these lines. The old origi- 
nal 12A6 tube will triple and deliver ample 
drive to the next stage after a few modifica- 
tions. Right now it is necessary to scale down 
the plate condenser and coil of this 12A6 tripler 
stage as follows: 

2. Remove three turns from each end of 
the plate coil (119) and remove and 
discard the form on which the coil 
is originally wound. This will leave 
an air wound coil and the spacing 
should be adjusted so that the overall 
length of the coil is 15g inches. 

The plate condenser (1/6) should be 
altered so that 4 rotor and 4 stator 
plates are all that is left. ‘This means 
removing 2 stator plates and 3 rotor 
plates. 

A word about this plate removing opera- 
tion. It is not necessary to remove the conden- 
sers at all. A pair of long needle-nose pliers 
and a little judicious wiggling and pulling will 
get the job done easily. After the first couple 
of plates have been pulled, the technique be- 
comes simple. The grid-dipper should show 
resonance in this stage at 74 Mc. 

The First 832 Stage 
_ So far, we have been dealing with rather low 
frequencies (to a v-h-f man). Now the first 

832A stage will become a tripler from 74 Mc. to 
2920 Mc. which is our final frequency. At this 
point an experiment is suggested. First off, leave 
the grid circuit of this first 832A stage as 1s, 

namely capacity coupled to the preceding 12A6 
tripler. If the 832A is receiving ample excita- 
tion, there is no point in changing the input 
grid circuit. As most all owners of 522’s have 
learned, these things look just alike, but do 
not always work exactly alike. Some are just 
naturally ‘hotter’ for some reason. Here at 
W5AJG we felt that the grid of the first 832A 
stage was just a little low on excitation for 
best tripling efficiency, so we discarded the ca- 
pacity coupling from the preceding stage and 
put in link coupling. 

‘This will necessitate a new grid tank for the 
832A input circuit resonating at 74 Mc. but 
plenty of room is available and it can be made 
up and installed in a few minutes. Upon in- 
stalling this new circuit, it was found that the 
excitation had increased sufficiently for good 
tripling efficiency. The new coil is made as 
follows: 

3. On a % inch diameter form, wind 18 
turns of No. 18 tinned solid bus wire. 
Remove the form and adjust spacing 
until the overall length is 2 inches. 

The coil is tapped in the middle and a new 
4000-ohm '%-watt grid resistor is fed in at this 
point. The coil is mounted directly to the grid 
lugs of the 832A socket and a 3-30 pufd. mica 
compression trimmer is wired with stiff wire in 
parallel with the coil. It may be adjusted from 
the top of the set. A link of two turns at either 
end is made of insulated hookup wire and feeds 
from the 12A6 plate coil to the center of the 
new coil. When using this modification in the 
grid circuit of the first 832A, the components 
comprising the capacity coupling setup can be 
removed and discarded. ‘These are: 

4. Coupling condensers 109-3 and 109-4 
R-F chokes, 127-1 and 127-2. 
Grid resistors, 132-1 and 132-2. 

vs Bypasses, 102-8 and 102-9. 
The plate circuit of the first 832A tripler re- 

quires complete modification and the same will 

This view shows the output 
of the first 832A stage and 
the input circuit of the final 
832A amplifier. Both cir- 
cuits operate on 220 Mec. 
and are link coupled with a 
piece of hookup wire 
shaped in the form of a 

closed hairpin. 
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hold for the grid and plate circuits of the final 
832A amplifier. These circuits are now operating 
at 220 Mc. and the inductors will take the form 
of lines and hairpins. 

In the plate circuit of the first 832A tripler _ 

stage the changes will be these: 
5. Remove 4 rotor plates from the plate 

tank condenser (1/6). ‘This will leave 
only 1 rotor plate in use. Remove and 
discard the following parts associated 
with the output of the tube: 
Plate tank coil (120). This is actually 
2 wires in the form of a line. 
Coupling condensers, 109-1 and 109-2. 

R-F Chokes, 127-3 and 127-4. 
Bypasses, 102-12 and 102-13. 

See the photograph showing the layout in the 
new form of the output of tht first 832A and the 
input of the 832A straight through amplifier. 
Construct the new inductors you see as follows: 

6. For the plate output inductor of the 
first 832A use shorted section of 
line composed of %4 inch copper tub- 
ing spaced 1 inch center to center and 
41% inches long. 

Again referring to the photo, mount this 
line by two pieces of copper strap to the tank 
condenser (120) and out about % inch from it. 
This actually places the tuning condenser of 
the 832A back about three inches from the 
hot end of the lines. Right at the hot end of 
the lines and for connection to the plate pins 
of the tubes, a couple of pieces of soft copper 
strip about % inch wide are soldered to the 
tube connectors, which will be clipped to the 
plate pins of the 832A tube. 

Final 832A Amplifier 
Continuing on to’the grid circuit of the 

832A final, it is seen that a new grid input 
inductor is used. This consists of a hairpin 
shaped piece of copper strap going from grid 
lug to grid lug on the tube socket. It is made 
of a piece of material of about 0.015” thickness, 
34-inch wide and 5 inches long. It is bent into 
shape and at the base is 2 inches wide, just the 
same spacing as the grid lugs on the 832A 
socket. 
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832A 
2nd 

MULTIPLIER 

Original circuitry of the 832A final amplifier. 

Also in parallel with the loop at this point is 
another 3-30 uufd. mica compression trimmer 

condenser. The grid resistor for the final grid 
is that normally used as well as an additional 
2000-ohm 14-watt resistor soldered at the electri- 

cal center of the hairpin. 

Coupling between the hairpin and the pre- 
viously described lines is obtained by forming 
a piece of insulated hookup wire around the 
two tank circuits. A little experimentation will 
produce the maximum grid current to the final. 

As to the plate circuit of the final 832A amp- 
lifier, use is again made of another copper strap 
hairpin loop identical to the one just described 
for the grid circuit. This inductor is soldered 
on the final tank condenser (117). The original 
inductor (121) is discarded as well as the an- 
tenna coupling loop (122). A one-turn loop is 
used for the antenna pickup and this new 
loop is soldered to the antenna receptacle for- 
merly holding the variable coupling link. The 
tank condenser (/17) is again altered using the 
same technique for removing 4 rotor plates. 
This leaves only one rotor plate in use. All 
circuits associated with the last 832A stage 
should now grid dip to 220 Mc. 

The plate condenser of the final stage has 
soldered to it two copper strips as previously 
described to engage the plate pins of the tube. 
Do not use the original flexible braided wires 

(Continued on page 57) 

832 S2A (NEW) A 220 Mc 220Mc ae 220 Mc ne Bie 
MULTIPLIER ALTER 116 AS (NEW) ALTER 117AS SEE TEXT 

PER TEXT COUPLING LOOP PER TEXT 

(NEW) 
HAIRPIN, 378° WIDE, 
5" LONG, SEE TEXT 

INDUCTOR 

Modified 832A final amplifier showing the loops and coupling links to put it 220 Mc. 



A Four-Band DX Antenna 
LCDR. PAUL LEE, USN, W2EWP 

c/o OPNAV, OP202X1, Navy Department, Washington, D.C. 

Thought Provoking Design of a Vertical Radiator with 

Details of its Evolution and Construction 

Do you have but little space for antennas? Do 
you want to be able to work four bands with one 
antenna? Do you have TVI troubles? Do you 
covet that S9 Plus report from half-way around 
the world? If you do, read on, for here is a 
reasonable and sensible answer to your wishes. 
If you aren’t interested in any of these things, 
read on anyway, because here is an idea that 
you and the boys in your net can kick around a 
bit during “ragchews.” 

‘The antenna described here is a vertical radia- 
tor or perhaps we should say it is a combination 
of two vertical radiators. Looking back on our 
days in radio broadcast engineering, we remem- 
bered that a vertical radiator of the proper 
height is excellent for low-angle radiation. By 
reference to textbooks and past experience, we 
know that a height of 0.58 wavelength for our 
vertical radiator gives us the most low-angle 
radiation for our money. The calculated verti- 

cal radiation pattern for a 0.58 wavelength ver- 
tical radiator is shown in Fig Ja. Inasmuch as 
the length of an antenna in wavelengths varies 
directly as the frequency, we can select a length 
which will be 0.58 wavelengths at the highest 
frequency we wish to use. 

With the advent of the 21-Mc. band, and the 
more recent opening of it to phone operation, 
we were faced with the problem of selecting an 
antenna system which would work on four 
bands. We have neglected 28 Mc., because it is 

not going to be a very useful band to us for the 
next few years due to the trend of the sunspot 
cycle. We had been getting very good results 
with a drooping ground plane vertical radiator 
on 21 Mc., so the thought hit us, “Why not put 
it on top of our vertical radiator?’’, thus solving 
the problem as far as 21 Mc. was concerned. 

Radiation Patterns ; 
That left us 14, 7 and 3.9 Mc. still to be ac- 

counted for. So we then selected a total an- 
tenna length of 39 feet as being 0.58 wave- 
lengths at 14 Mc. This length includes the 11- 
foot 21-Mc. drooping ground plane’s whip. A 
length of 39 feet becomes 0.30 wavelengths at 
7 Mc., and 0.16 wavelengths at 3.9 Mc. These 
are reasonable lengths for the lower frequencies. 
The calculated radiation patterns for 0.30 and 
0.16 wavelength vertical radiators are shown in 
Iigs. Ib and Ic. As inspection of these curves 
will show, we are still able to get good low-angle 
radiation from our vertical at these frequencies. 

Constructional details of the antenna are 
shown in Fig. 2. The mast is made from 2” alu- 
minum tubing. It rests upon a large and rugged 
standoff insulator, and is guyed at a point 20 
feet from the ground, in three directions. ‘The 
guys are broken up by “ege”’ insulators, so that 
no portion of any guy is as long as 11 feet. 

The vertical radiator when the author was at 
W4RXO. The total over-all height is only thirty- 
nine feet. Three drooping radials are used on 
21 Mc., and a ground sereen on all other bands. 
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The fitting which holds the 21-Mc. whip at 
the top of the 2” mast is a surplus type MP-48 
whip base insulator, complete with spring. It 
provides a means for fastening the coaxial feed- 
line internally. The whip is made of surplus 
MS53, MS52, MS51I and MS50 whip sections, 

with the last section cut to give an overall whip 
length above the base insulator of 11 feet. A 
machined fitting holds the base of the MP-48 
whip base tightly inside the top of the 2” mast. 
The drooping ground plane radiator is fed by 
means of RG-8/U coaxial line which goes down. 
through the mast, and which terminates in an 

WHIP 

24Mc A/4 STUB 
OF RG-8/U, 7 FT. 
6IN. LONG, 

MP-48 
BASE = 

SHORTED END OF STUB, 
CONNECTED 70 MAST. 

SPRING-— RG-8u, 24MC FEED-LINE 

ea INSIDE MAST. 

Fig. 2. Construction details of the 4-Band an- 
tenna. Only one radial has been shown in this 

drawing for the purpose of clarity. 

$O-239 chassis type female connector set into 
the mast just above the base insulator. ‘The outer 
conductor of this line is thus connected to the 
mast at top and bottom. 
The three drooping ground plane radials are 

mechanically fastened to the MP-48 whip base 
by means of three small “‘egg’’ insulators, and 
are electrically connected to the MP-48 base at 
only one place, which is a bolt in the side of the 
“ground” portion of the MP-48 base, above the 
spring. The length of each radial is exactly 11 

258A HIGH 

800 = ee 

OHMS 

t T 

| 40 44 

MEGACYCLES 

Fig. 3. Measured radiation resistance and reac- 
tance of the 4-Band antenna. The method of 
matching was developed after these measure- 

ments had been made. 

feet, measured from this bolt. ‘The bottom ends 
of the radials are secured to large “egg” in- 
sulators, which are fastened to brackets which 

hold the bottom ends of the radials a distance 
of 1 foot out from the mast. 

At this point you are probably beginning to 
wonder how the 11-foot whip at the top of the 
mast is made to act as extension of the mast, 

and to radiate, at the three lower frequencies, 

Well, take a look at Fig. 2, and you will see that 
we have used a 7-foot 6-inch piece of IG-8/U 
coaxial line as a shorted quarter-wave stub cut 
for 21 Mc., the open end of which is connected 
between the whip and the drooping ground 
plane. The outer braid of the stub line ts con- 

nected to the mast at several places along’ its 
length. The connection between inner con- 
ductor, outer braid, and mast itself, at the lower 

end of the stub, serves to effectively connect the 
whip to the mast at the three lower frequencies. 

_ This would not be true, of course, if the stub 

were insulated from the mast. 

The Matching Network 
Now, the question of feeding power to this 

antenna at four different frequencies arose. 

Fig. |. Theoretical vertical radiation patterns. The antenna is considered to be 
0.58 wavelength on 20 meters, 0.30 wavelength on 40 meters and 0.16 wavelength 
on 75 meters. Radiation on all of these bands is at the most favorable angles. 



Base and tuning unit at W4RXO. The two-inch 
diameter aluminum tubing rests on a surplus 

insulator, 
Obviously, we needed some sort of matching 
system between the base of the mast and our 
RG-8/U transmission line for our three lower 
frequencies, and we also had to feed 21-Mc. 
power to the drooping ground plane radiator 
at the top of the mast. 
The first step was to measure the radiation 

resistance and reactance of the antenna at 3.9, 

7, and 14 Mc., with a General Radio Model 
916A r-f bridge. In order to get the complete 
picture, we took measurements at one megacycle 
intervals from 3 to 15 megacycles, and the re- 
sults are plotted in Fig. 3. 
The base impedance of our antenna at the 

three lower frequencies is shown in this table: 
R x 

3.9 Mc. 30 —j200 
7.25 Mc. 135 +4190 

14.25 Mc. 59 —j195 
These three impedances can be matched to our 
52-ohm line by a network such as the one shown 
in Fig. 4. At 3.9 Mc. the large inductance is 
used as a tapped loading coil. The exact size of 
the coil can be calculated, using an inductive 
reactance of 200 ohms at 3.9 Mc., which is re- 

quired to balance out the 200-ohm capacitive 
reactance of the antenna. The position of the 

Ci - 350 pyfd VARIABLE (E. F. JOHNSON 
TYPE 350 D 70). 

Li- 43 TURNS 3/8" QD COPPER TUBING, 
4" DIAMETER, 7" LONG. 

SWi- 2 SECTION, 4 POSITION CERAMIC 
PRODUCTS SWITCH (COMM. CO, TYPE. 86) 

Fig. 4. Schematic of the matching network. 
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tap can be determined easily by experiment. At 

14 Mc., the tap on the coil is at a higher posi- 

tion. At 7 Mc., we have a simple L-network, 
with the series capacity in the feedline to bal- 
ance out the inductive reactance of the an- 
tenna’ at this frequency. Adjustment of the 
14-Mc. tap, and the setting of the variable con- 

denser for 7 Mc., may be easily done by trial. 
How did we feed the 21-Mc. power to the co- 

axial line up the mast? No, we didn’t just plug 
it in when we wanted to go on 21 Mc. We 
wound the large coil out of coaxial line, and fed 
the 21-Mc. power through this line, and used 

coaxial line from the coil to the base of the mast 
as, the lead-in for the three lower frequencies! 
Take a look at the sketch, Fig. 5, and at the 
photographs, and you will see how this was done. 

CUT-AWAY VIEW OF MAST, 
SHOWING 24MC FEED-LINE 
INSIDE MAST. 

C1-SEE FIGURE 4 
SW1-SEE FIGURE 4 
L1-J/g 0.0. COPPER TUBING COIL, WITH 

POLYETHYLENE DIELECTRIC AND 
—' INNER CONDUCTOR INSIDE, 13 TURNS, 

4°DIA.,7 LONG. 
71-LEAD-/N SAME CONSTRUCTION AS Lt. 

Fig. 5. Construction details of the matching network. 

Where did we get our copper coaxial line? Why, 
we made it! It was very easy. We took 15 feet 
of RG-8/U, stripped the vinyl covering and 
outer copper braid from it, thus leaving the 
polyethylene dielectric and the inner conductor. 
We then slipped this into a 15-foot length of 
3” O.D. copper tubing, where it fits very nicely, 
making our required length of copper coaxial 
line, and we wound it into an inductance of the 
proper size. A PL-259 coaxial male plug was 
soldered on each end of the coil, and through 

the use of PL-258 female junction fittings, con- 
nection can be made to the feed-line at each 
end of the coil, with PL-259 plugs. A similar 
short piece of this home-made copper tubing co- 
axial line was used between coil and mast fitting, 
as the lead-in. We passed it through an E. F. 
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Johnson Type 135-67 insulator before soldering 
the PL-259 plugs on the ends. It fits very nicely 
through the hole in the insulator, after the bolt 
is removed. After installation, the hole was 
caulked with rubber cement to make it water 
proof. 
We used one coaxial line for the 21 Mc. and 

lower frequency feeds from the transmittex 
The switching from 3.9 to 7 to 14 to 21 Mc. was 
done by means of a large rotary switch, as showr 
in Fig. 5. Relays may be installed to do this job 
by remote control, if desired. 

Note that the inner conductor of the co- 
axial coil LJ is grounded at 3.9, 7, and 14 Mc., 

at the ground end of L/, through the contacts 
of Swl. 

Ground System 
Our tuning unit, built into a waterproof 

aluminum box, is shown in the photographs. 
Once adjusted, it is closed up and left alone. 
The rotary switch shaft projects through the 
side of the box with a rubber grommet to keep 
water out. It is turned by using a screwdriver. 

An antenna of this kind needs a good ground 
system. We buried eight radials, of #12 bare 
copper wire, each 60 feet long. They are all 
tied together at the. hase of the antenna, and 
one ground lead is brought up to the tuning 
unit cabinet. A six-foot square piece of copper 
ground screen would be a very good addition 
to this ground svstem, and some day we intend 
to put one in. The radials should be soldered 
to it, as shown in the sketch, Fig. 6. Of course, 

the ground system was installed before the re- 
sistance and reactance measurements were made! 

In tuning up, it was useful to inserta 0-5 
ampere line-current r-f ammeter at point “X,” 
and a 0-9 ampere antenna current r-f ammeter 
at. point... ~The antenna current meter 

6'x6' 
COPPER 
SCREEN 

60 FT. 
? RADIALS 

Fig. 6. The efficiency of this type of antenna 
depends upon the ground system. This is the 
suggested arrangement for radials at the base 

of the antenna, 
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CONNECT TO BOTH 
PIN AND SHELL OF- 
RECEPTACLE 

$0-239 
RECEPTACLE 

Fig. 7. This antenna current meter should be 
inserted at point "Y" in Fig 5 while the antenna 

is being tuned up. 

needed an adapter to enable it to be plugged in 
between the coaxial lead-in and the connector 
at the base of the mast. This is shown in Fig. 7. 
For r-f current measurement purposes, the inner 
and outer conductors of the coaxial lead-in were 
connected together, as shown. When the sys- 
tem is properly tuned up on any one of the 
lower frequency bands, the power in the feed- 
line and antenna can be easily computed by 
Ohm’s Law, for the line impedance is 52 ohms, 
and the radiation resistance of the antenna is 
known. These two power readings should be 
equal, and should also be equal to the final 
amplifier’s power input multiplied by a reason- 
able efficiency figure, of say 70%. In our case 
our power output is approximately 670 watts. 

Results 
The results obtained with this antenna sys- 

tem on all four bands have been most gratifying. 
The drooping ground plane gives us very good 
low-angle radiation on 21 Mc. You may wonder 
why we “drooped” the radials so much, when 
the usual practice is to run them out at about 
45 degrees from vertical. Well, we wanted to 
lower our angle of radiation, for one thing. 
And then, too, we wanted to keep them down 
alongside the mast so that they would not have 
a tendency to act as top-loading at the lower 
frequency bands and thus throw off our antenna 
height pattern calculations. By installing them 
as shown, there is a slight mismatch between 
the RG-8/U line and the ground plane antenna, 
but our standing-wave ratio on the line at 21 
Mc. is only in the order of 1.35:1.0, and we did 
not consider this to be objectionable. We could 
perhaps eliminate standing waves entirely by 
making adjustments to the shorted quarter-wave 
stub, but it’s not worth climbing a 2” pipe mast 
to do it! However, one of our dreams is to 
some day use a short, triangular tower of the 
“TV antenna” type as our vertical radiator, and 
then we'll be able to climb it and make such 
adjustments. 
On 14 Mc. we can notice the difference be- 

tween this antenna and the usual half-wave 
doublet or quarter-wave vertical, both of which 
we had used previously. Overseas signals are 
much stronger, and there is less “short-skip,” 
or “stateside” QRM, because of the shape of 

the vertical radiation pattern, shown in Fig. J. 
On 7 Mc. it performs beautifully, giving us S9 
plus reports on almost every contact. On 3.9 

(Continued on page 58) 



J. J. HOEFER, WOIlJ 

7510 Lowell, Overland Park, Kansas 

This is an Easy Approach to Designing Your Own Pi-Networks for 
Inter-stage or Final Tank Circuits 

The pi-network is an integral part of a con- 
siderable number of commercial radio trans- 
mitters. It is also becoming increasingly popular 
in home-built rigs. The advantages offered by 
the pi-network include the ability to match a 
large variety of antenna impedances to a very 
wide range of tube loading characteristics. High- 
er order harmonics may also be attenuated, 
inter-stage coupling can be effected with less 
TVI and coaxial cables may be easily fed with 
assurance that a maximum power transfer is 
possible. 

Numerous articles 1, 2,3,4 have presented de- 
sign information on the pi-network. ‘This article 

X3 

Ri —— le | x2 R2 

Fig. |. Pi-network configuration with RI repre- 
senting the input load and R2 the output load. 

shows a new simplified approach which permits 
the quick solution of problems involving an- 
tenna impedances of from 30 to 1000 ohms and 
tube loads of from 1500 to 9500 ohms. 

Elementary Theory of Problem 
To find how this simplified approach may be 

used refer to Fig. 1. In this schematic we see 
the commonly pictured circuit of the pi-network, 
where R2 is the load resistance (generally pres- 
ented by the antenna, etc.) and RI is the re- 
sistance looking into the pi-network. Note 
that X2 and R2 are in parallel and according 

1. Schottland, ‘‘Pi-Networks as Coupled Tank Circuits,’ 
ELECTRONICS, April, 1944. 

2. Pappenfus and Klippel, ‘‘Pi-Network Tank Circuits,” 
CQ, September, 1950, p. 26. 

8. Whalley, “The Design of Pi-Network Tank Circuits,” 
R.S.G.B. Bulletin, April, 1952, p. 439. 

4, Technical Topies, QST, April, 1952, p. 

to Schottland 1 they may be replaced with their 
series equivalents Xe and Ra. However we may 
also cancel the series capacitive reactance of Xe 
through the insertion of some additional in- 
ductive reactance, X#. Essentially speaking our 
tank circuit becomes X3, XJ and Ra (see Fig. 2). 
The following relationships become apparent 

where theQ of the circuit is more than 10: 
(NSO = X71 Ra Se 
(2). X3 = XI 
(3). Ra = R1/Q2 
(4). X4 = Xe 

The most difficult part of pi-network calcula- 
tion now becomes the conversion of X2 to its 
series equivalent Xe. 

This conversion is readily accessible if pres- 
ented in graphical form (see Fig. 3). Here we 
see plotted Ra/X2 against Ra/R2. For prob- 
lems where RI and R2 are both known, Ra may 
be calculated from the equation (3) and X2 
determined from the graph. It is now only nec- 
essary to calculate the ratio Ra/R2 and enter 
the graph along the horizontal axis at this value, 
read Ra/X2 from which X2 may be found. 

X3 x4 Xe 

Fig. 2. As shown in Fig. | the reactance X2 and 
the load R2 are in parallel and may be replaced 
by their series equivalents Xe and Ra. Addition- 
al inductance X4 cancels the capacitive re- 

actance of Xe. 

— 
- 

Thus, a complete family of curves is unneces- 
sary (involving R2, Ra and X2) and in addition, 
since Ra/X2 equals Xe/R2, the value of Xe 
may also be calculated. 

© 24 @ 

tei 
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Working Example 
Assume that we want to design a pi-network 

that will match a quarter-wave whip antenna 
with a radiation resistance of 35 ohms to a tube 
running 600 volts at 100 ma. input. To a good 
approximation the tube will want to see the 
following load: 

1-500 /T 

RI = 500 (600/100) 

RI = 3000 

So the problem becomes one of matching 35 
ohms (R2) to 3000 ohms (RJ). As a result, if 
“we assume a Q of 10 or more, using equation (3) 

Ra = R1/Q? 

Ra = 3000/100 

Ra = 30 ohms 

and the ratio 
Ra| R230 /35 
Ra/R2 = 0.86 

and from Fig. 3 
hay; X2 = XefR2 
hagX 2.0.35 

from which 
Xe = 12.2 ohms and X2 = 86 ohms. 

Equation (1) may be rewritten 

XI = 3000/10 
XI = 30 5 

therefore 

X3 = 300 ohms 

X4 = 12.2 ohms 
and the total 
Wie Nee 500 412.2: — 312:2- ohms. 
The circuit now appears as shown in Fig. 4. 

From this point the values of the necessary 
capacitances and inductances may be obtained 

31202 1. 

Me le 86.1. T 35.2. 

Fig. 4. Load and reactances obtained through 
solution of sample problem involving a quarter- 
wave whip antenna and a 3000-ohm plate load. 

from the usual charts available in determining 
reactances for the particular frequency in use. 

The value of 300 ohms reactance at XJ may 
be difficult to obtain. At 10 meters this is a 
total capacitance of approximately 18 yufd. and 
would consist of the tube output capacitance, 
wiring capacitance and the minimum value of 
the tuning capacitor. If difficulty is experienced 
the solution lies in a lower E/J ratio, or in an 
increase in the Q of the circuit. 

The problem of matching a tube to a follow- 
ing grid circuit is somewhat different, as the grid 
circuit impedance is usually higher than the 
tube will want to see. Note that we can reverse 
the input and output values shown in Fig. 4 
and make the circuit look the other way around. 
Thus for matching into a higher impedance 
from a lower one we turn the network end-for- 
end. 

RA/X2 = XE/R2 = Bu) 

o 4 2 38 &@ & 6 

RA/R2 

7 8 8 4.0 

Fig. 3. This graph enables the easy conversion 
of X2 to its series equivalent Xe. 

For practical purposes the grid circuit im- 
pedance is given by the approximation 

R = 600,000 (P/1?) 
where P is the grid driving power and I is 

the d-c grid current in milliamperes (obtained 
from a tube manual). 

For a single 807 
R = 600,000 (0.4/4?) = 15,000 

If the driver tube is running at about 250 
volts and 60 ma. the plate load should be 

RI = 500 (250/60) =2080 ohms 
Looking from the grid back toward the plate, 

the circuit becomes as shown in Fig. 5. To re- 
duce harmonics the Q must be kept fairly high 
but circulating currents should be kept reason- 
ably low. A Q of 20 is recommended as a com- 
promise. 

Therefore 
Ra = 15,000/400 = 37.5 ohms 

RalR2i— 3701208020018 
XT =.15,000/20 ="750-ohms 

The ratio Ra/R2 cannot be read accurately 

x3 

“al 
45,000. .—> t 4 

Fig. 5. Parameters for solution of the second 
sample problem. Note that the pi-network has 

not been turned end-for-end. 
on Fig. 3, but when Ra/R2 is very much less 
than unity 

Ae aXe ea (RAR2 
Thus, 

X2 = Xe = (37.5 x 2080) = 289 ohms 
The circuit is now shown in Fig. 6 with ap- 

proximate reversal. 

(Continued on page 66) 



Easter Island Expedition 

LUIS M. DESMARAS, CE3AG, CE@AA 

as told to Dick Spenceley, KV4AA 

Casilla 761, Santiago, Chile 

At noon, August 7, 1953, I landed on Easter 

Island with my Ham equipment. This climaxed 
a three year fight to operate an amateur station 
from this rare spot. Fours hours later and for 
the first time in history amateur signals were 
emanating from Easter Island under the call of 
CE@AA. 

First contacts were made on phone with my 
friends CE3AB, CE3AG, CE30A and CE2CC, 
all of whom had been diligently tuning around 
14,100 ke., day and night, awaiting my appear- 
ance on the ether. 

Before telling of operations, however, this 

story would not be complete without mentioning 
some of the difficulties encountered before this 
expedition became an actual fact. 

Since 1950 I had been determined to put 
Easter Island on the air. Each time the yearly 
trip was announced I approached officials who 
could authorize my passage but this always re- 
sulted in a polite “brush off’ as passenger ac- 
commodations on this ship are practically nil 
and all available space taken up with indispen- 
sable cargo such as foodstuffs, mail and other 
necessary items. Return trips carry produce of 
the Island back to Chile. One of the principal 
items is wool. 

Towards the end of 1952 I had been lucky 
enough to acquire some friends who were in a 
position to influence my request for passage 
and, in that way, I was able to announce my trip 
which I was advised would take place some time 
in December, January or February. This trip 

Operating position at CEOAA showing the OM 
hard at work. 

ISLA DE PASCUA (EASTER ISLAND ) 

AG 
ey 

“ , (THE FIRST AMATEUR 

IN THE MOST LONELY 

ZY, ISLAND OF THE WORLD’ 

x 

EQUIPMENT: COLLINS ceca c 

6 ese 
73 fm ANGA-ROA, RAPA nN? et 

op:Luis M. Desmaras 

CESAG-CE3AX 

A very welcome addition to any shack!! 

failed due to a decision of the government to 
change the administrative system of the island 
which, for most part, had been governed by an 
agricultural company for the past twenty years. 
This contract was terminated in December 1952 
and the Government started to assemble various 
technicians to visit the island and render a 
report for future planning. 

The Chilean Under-Secretary of the Navy and 
Engineer of Radio Communication, Command- 
er Angle C. Lira, took charge of all operations 
and with a sympathetic understanding regarding 
the desires of amateur radio operators, put his | 
o.k. to my application. Unfortunately the limit- 
ed accommodations available precluded Arnol- 
do, CE3CZ, who had planned to accompany me. 

In March, 1953 notice was given to all con- 
cerned that the Naval Transport “ANGAMOS” 
would be leaving Valparaiso on April 10. Later 
another notice was received advising that the 
trip would be postponed until the end of May. 
As you know, we did not leave in May, or June, 
but finally got underway on the 24th of July. 
This date is near the middle of Winter in the 
Southern Hemisphere and this fact did not add 
to our comfort. After a two day stop at Juan Fer- 
nandez Island, better known as Robinson 
Crusoe’s Island, where passengers and supplies 
were dropped, we proceeded on our way. Sev- 
eral days before reaching Easter the 4,506-ton 
“ANGAMOS” was buffeted by terrific winds and 
high seas which we grimly endured. ; 

It was my intention to put CE@AA/MM on 
the air during this voyage, but fearing something 

oO ae 
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would go wrong with the equipment, which 
would nullify all my past efforts, I spent my time 
zealously guarding the transmitter which was 
lodged in a special baggage compartment. 

Concerning Easter Island 
Now a brief word about Easter Island itself. 

This island, with an area of 65 square miles, is 
well known for its mysterious stone monuments 
or “moais’” built thousands of years ago by a 
now extinct race. There are about 800 inhabit- 
ants of which twenty are white and the rest are 
of Polynesian origin. The natives are extremely 
kind, affectionate and hospitable. Thev are 

strongly built and of good intelligence. They 
speak the Rapa-Nui language but the majority 
are familiar with Spanish. 
Upon sighting Easter we were forced to circle 

the island for 36 hours waiting for the wind 
to subside and the seas to calm sufficiently to 
permit before a landing to be made. This re- 
duced me to a nervous wreck as it was impos- 
sible to get any sleep a condition which was cer- 
tainly not conducive to the Ham radio opera- 
tion that followed. The landing was eventually 
made and ina few hours I had set up the trans- 
mitter, receiver and electric plant at the house 
of my friend, Urbano, as previously arranged. 
A multiband antenna; 66 feet long, was put up 

with one end thirty feet high and the other 
fifteen. After checking everything for proper 
operation I tuned on 14,100 kc. and, with great 
emotion, heard the signals of CE3AB, CE3AG 
and others who were standing by. 

First Contact 

At 2308 GMT (1608 local time), August 7th, 
I called CE3AB and immediately established 
contact for the first QSO from Easter Island. 
Contact with my own station, CE3AG, operated 

by CE3DG, followed and I was able to speak 
with my family and assure them that all was 
well. QSO’s with CE2CC, CE3MJ, PY3DZ, 
CP5EK and LU7TA followed in quick succes- 
sion. I had been on the air barely forty minutes 
when, to my surprise, I heard CW signals calling 
me. Among them I was able to identify W6GD] 
whom I came back to, on phone, for the first 
W contact at 2349 GMT. A QSO with W6RW 
followed and then I hooked PAMUN for the 

Start of the expedition: Luis follows the trans- 
mitter up the gangway. 

Luis by the side of Hotumatua monument. 
According to legend, Hotumatua was the found- 
er of the race actually living on the Island. 

first European contact. Next, W2AGW came 
through forthe first phone-to-CW W2 contact. 
Later I learned that these CW calls were a re- 
sult of a QST by CE3DG on 14,005 kc. inform- 
ing the gang of my whereabouts. At 0024 GMT 
I tuned the 32V-2 to 14,001 kc. and, with great 
satisfaction, contacted KV4AA for the first CW 
to CW QSO. This was rapidly followed by con- 
tacts with W6SAI and K2EDL (ex-W6IBD). In 
that way I had started the CW ball rolling and 
there was very little rest for me from then on. 
Ten minutes on this frequency had precipitat- 

ed an avalanche of W calls with all signals be- 
tween 579 and 599. 

After eight hours of operation 165 contacts 
had been made and every W district had been 
worked. First contacts in each district were as 
follows: WIRY, W2AGW, W3EVW, W4CEN, 
W5NW, W6GDJ, W7PGX, W8WZ, W9NDA 
and WONW«x. At that point the need for sleep 
overcome me and I QSB’d into a much needed 
rest. 

The next days of operation resulted in 271 
contacts on CW and phone with North America, 
South America, Europe and Oceania. Condi- 
tions favored ZL and VK contacts on 3.5 and 
7 Mc. and many were made. 

The Record of QSO’s 
Nothing short of remarkable were the prop- 

cgation conditions existing between CEQ@AA 
and W-land. ‘There were only very short pe- 
riods during the entire day when W’s could not 
be heard. During these periods nothing else 
could be heard either, —Thus, W, VE and Cen- 
tral America Hams reaped the biggest harvest of 
Easter Island contacts. 

Of the 1538 QSO’s made; 996 were W’s, 108 
were LU’s, 97 were CE’s, 68 were G's, 36 were 

(Continued on page 55) 



TO SCREEN GRIOS 
OR BLEEDER 

Commentaries 
HOODOO OOB BODO HOOOCOODORHOROROOeSa ears 

Do you have some ideas that you have never 
been able to follow through to completion? 
In working on one project did you accidentally 
uncover another interesting fact that might 
be up someone else’s alley? Would you like 
to get some more ideas on how to approach a 
problem and at the same time see if anyone 
else has taken a crack at it? 

If so, the answer is “Commentaries” a place 
to discuss your experiments, ideas or gimmicks. 
“Commentaries” is designed to fit the need 

for a place to publish material that does 
not exactly merit feature billing, or which is 
not specific, or short enough to be of use in the 
“Shack and Workshop” department. 

All items used are paid for and contributions 
should be directed to “Commentaries,” c/o CQ 
Magazine, 67 West 44th Street, New York 36, 
N.Y. 

Mobile Installation Briefs 

Loading Coil Protection 

While stationed at the Camp Pendleton, 

California, Marine Base, the salt-laden atmo- 

sphere quickly ruined the metal cans over my 
mobile antenna loading coils. ‘Therefore, I, re- 
placed them with polystyrene covers as illus- 
trated in the first picture. To do so, I obtained a 

length of polystyrene tubing approximately the 
same diameter as the old can, and a piece of 
'4-inch flat stock. 

After cutting the tubing to a length to cover 
the coil, I cut a piece from the flat stock on a 

bandsaw to fit over the end of the tubing. Next, 

I-F TUBE 

270.0. 
NOTE: 

DASHBOARD. 

B+ 

WIKYK S-meter circuit. 

PARTS INSIDE DOTTED 
AREA ARE MOUNTED ON 

A Department of Constructive Suggestions 

I drilled a hole in its center to pass the an- 
tenna stud before cementing the two pieces to- 

I used Duco household cement, but 
regular polystyrene cement should work at least 
gether. 

equally well. 
Naturally, it was necessary to readjust the 

loading coils, after changing the covers. 

I certainly missed not having an S meter on 
my mobile receiver. The second picture and 
the diagram (Fig. 1) illustrated how I remedied 
this. I used an S-meter salvaged from an old 
National receiver, but any meter with a one- 

milliampere movement will serve equally well. 
I mounted the meter and the “zero-adjust” 

resistor in a discarded metal box, which hap- 
pened to have a hole in one end just the right 
diameter to accommodate the meter. 
mounted the assembly under the» automobile 
dash board. A three-wire cable connects the 

meter into the automobile receiver. 

® 28 @ 

Mobile Receiver S-Meter 

Polystyrene loading coil cover designed by 
WIKYK to replace a corroded metal cover. In- 
cidentally, there is considerable evidence that re- 
moving the cover improves radiation efficiency. 

I then 
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The dash mounted S-meter. 

A bridge circuit is used to produce a forward 
movement of the meter pointer with an increase 
in signal strength. It is connected in the high- 
voltage lead of any tube in the receiver con- 
trolled by the a-v-c circuit. The B+ lead of one 
of the i-f tubes is a logical place to connect it. 

‘The terminal marked “screen grids or bleed- 
er’ may be used to supply the screen voltage 
(through dropping resistors) for the r-f and i-f 
tubes in the receiver,*or it may be grounded 
through about a 50,000-ohm, 5-watt resistor. 

Transmitter Rack 
The third picture shows the small rack I in- 

stalled in the trunk of my 1952 Ford, to accom- 
modate the mobile transmitter, modulator, and 

power supply and still leave room in the trunk 
for other purposes. It is constructed of angle 
iron salvaged from an old Army bunk. The side 
pieces are drilled and tapped for 10-32 screws 
to accept standard relay rack panels. ‘The holes 
are spaced alternately 14-inch and 11%-inches 
apart, center-to-center, vertically, and 18%- 
inches apart horizontally. 

The rack top fits into a groove across the top 
of the trunk hump, and screwing the shock 

This 
trunk compartment easily accommodates the 

mobile modulator and transmitter. 

home constructed rack mounted in the 

mounts on the side pieces and the diagonal 
braces to the floor of the trunk produced a 
rigid installation unaffected by vibration. 

Norman Gertz, WIKYK 

The Question of a High-Angle 
Radiator 
A few years ago I was struggling away in Vir- 

ginia trying to compete in the CD Party and 
Sweepstakes with W4KFC and some of the other 
boys in the Potomac Valley Radio Club. As far 
as I could determine, my results on contacts be- 
yond about 500 miles were as good as those of 
any of the other locals. Inside that 500-mile 
radius I just didn’t seem to be laying down any 
type of signal. 

Examination of the one-hop F2-layer trans- 
mission nomograms indicated that angles of ra- 
diation between 35 and 85 degrees were called 
for. My verticals were radiating most of their 
stuff well below 30 degrees. Drawing that 500- 
mile radius on a map quickly convinced me 

3 

ty 

RADIATOR 

14 RGB/U 

Seer mere 

e APPROXIMATELY 18° 
FOR 7100 KC 

Mounting a-reflector under the antenna. 

that plenty of contest customers were being 
passed up (unintentionally) and a good high- 
angle radiator was needed. 

Getting away from the trend towards verti- 
cals, my first antenna was a horizontal end-fed 

wire, 134 feet long and averaging about 30 feet 
above ground level. It was somewhat better, 
but not what I had in mind as being satisfactory. 
The trouble appeared to lay in the poor ground 
under the antenna which rose and fell from 20 
to 60 feet below the antenna as it wandered 
through the pines. 
Waynick and Hacke! have shown from a 

(Continued on page 69) 

1.J. E. Hacke and A. H. Waynick, ‘‘Restricted Range 
Sky Wave Transmission,” Proc. I.R.E., vol. 36, #6, June 
1948, p. 787. 



Gathered by DICK SPENCELEY, KV4AA 

Box 403, St. Thomas, Virgin Islands, U.S.A. |. 

We welcome the following newcomers to the HONOR 
ROLL 

W2QHH 39-219 

W6KYG 37-200 

W6YK 37-144 

At Time of Writing 

COCOS ISLAND, TI9: W6UXX is presently on an- 
other trip which should put him in the vicinity of this 
QTH around November Ist. Evan feels that his chances 
of getting on the air this time are good. There 
will be other chances to get Cocos off your chest as 
TI2TG advises the possibility of two treasure expedi- 
tions coming to pass sometime between November 
and February. Tl Hams who may go along include 
TI2AB, TIZRC and TI2ES. On top of this we quote 
an item from the West Gulf Bulletin of Aug. 22nd: 
"The West Gulf DX Club has tentative plans for a 
DX-pedition to TI9, Cocos Island, at the end of the 
present rainy season, probably some time during the 
month of December. Present plans are for at least 
two members to go down to Costa Rica and be joined 
with at least two TI2's. Contributions are requested 
to help assist in the jaunt and will be published in the 
Bulletin from all members as well as those not in the 
Club. All calls contributing will be given special 
consideration for contacts while there which will be 
from ten days to two weeks. So boys, get on the 
band wagon and let's go. Contributions should be 

As the only Ham station on IWO JIMA, KA@IJ, is kept plenty busy with state-side traffic. The rig 

sent to W5FXN and marked "For the TI9 expedition." 

ANDORRA, PX1: W6SAI advises via letter 
from PX1YR that Yves has now been officially 
licensed after passing his code examination 
and has expressed a liking for CW. He will 
run 80 watts to a folded dipole. 

cd @ @ 

RUDOLPH ISLAND, UA: OKIMB reports a UA sta- 
tion will be active from a weather station from this 
QTH, near Nova Zemlya, and has been seeking per- 
mission to contact W stations. The country status of 
this spot has not been determined. 

ZANZIBAR, MAURITIUS, NY ASALAND, 
G2RO/VQ1RO/V Q8AY/ZD6RO: Bob Roberts 
reports on his recent activities at these spots 
as follows: “In VQ1RO I had a fine time as 
I was able, for one night, to use an antenna 
supported by two 200 foot masts. A couple of 
hundred W stations and many other countries 
were contacted. W’s were worked at the rate 
of one every 20 seconds! Operation at ZD6RO 
was a disappointment due to poor QTH and 
only 27 contacts were made, one being a start- 
ling KG6. A few W’s were QSO'd using the 
call of VOQ8AY. Among them were W5MET 
and W1HX. Operations at VQ2RO were fair 
but no W contacts were made due to very 
poor conditions in that direction. Due to 
transportation weight limitations I had to 

(Continued on page 32) 

is housed in the trailer seen above and consists of a BC-610 transmitter and Super-Pro receiver. 
Ops. Capt. Tex Crayton and Bill Cierebeij are shown in the left photo with Tex in the operating 

position. Antenna is a YV-Beam. 

© 30 © 



Right—Well known on the bands is W5MET, 
Dick Kemp, of Rogers, Ark. Dick alternates be- 
tween W5MET and W5MET/MM. The home rig 
runs 300 watts to an 813. First licensed in 1932 
as W9LZO, Dick has also held the calls of 

W8QJN and W3IWK. 

Center—KV4BB, the source of those potent 
phone and CW signals from St. Croix, Virgin 
Islands, is operated by Bill Thomas, ex-W4CG. 
Bill's first crack at the ARRL phone contest 
netted him a score of 176,080 which was "tops" 
for stations outside of W and VE. Yep, Bill runs 
a kw. and has the usual assortment of rotary 

: beams. 
= 

Right, below—No chair can hold Warren New- 
combe, W&WYC, when those rare W7's come 

pounding in!! 

Signals from EA@AB, Spanish Guinea, get a 
big boost from the rotary beam pictured be- 
low. The OM, Angel Garcia Margello Barbera 
Esq., is seen here getting a birds-eye view of 
the photographer. Photo Courtesy of W4RBQ. 
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(from page 30) 

borrow a receiver at each QTH visited. While 
these have always been available some have 
been in very poor condition and I have been 
considering the construction of a lightweight 
TRF battery receiver (90v/1.5v) to cover 14 
Mc. only.” G2RO will visit many rare spots 
in the next year and a half and he pleads 
that all contacts be of the “contest type” 
variety limited to a simple RST report. The 
occasional W station who insists on holding 
him for no good reason ruins the chances of 
many. others. Request for “Please listen for 
my phone” will be ignored. Bob will arrive 
in New York in Mid-November and will next 
be heard from the West Indies. You will be 
kept informed of all his future moves. 

QATAR, MP4: MP4BAU showed up on 026 2215 GMT 
QSO'ing W5AVF. We take it that Adi now has his 
new CW rig going and we look forward to plenty of 
activity from him. For Qatar phone contacts watch 
for MP4ABW 110/190 ke. 

6 e 6 

GAMBIA, ZD3/TIMBUKTU, TU2: from 
PA@UN and G3AAM we hear that Jim, 
ST2UU, is considering a trip to these spots 
in late September or early October. This ap- 
pears to be a change of plan which formerly 
included Yemen in the itinerary. These QTH’s 
are not definite, but, knowing Jim, we expect 
him to show up somewhere! The TU2 prefix 
was mentioned but Timbuktu apparently comes 
under the FF8, French Sahara, call. Some ac- 
tivity from Gambia would be very welcome. 

JAN MAYEN, LB5/6/8: LB8YB has*now moved from 
Myggbukta Island, off Greenland, and is now very 
active from Jan Mayen. He may be found on 7020 
kc. QSO's were noted with W6CGQO, WéRW, VE2WW 
and WéKYG around 0145 GMT. It will take a year 
for QSL's to come through. 

@ & . 

NICOBAR ISLANDS, VU5: VU5AB has been 
active from this spot on phone. Watch 14190 
ke. around 1500 GMT. See QTH’s. 

RIO DE ORO, EA9: EA4BH confirms his intentions to 
be on from this country for a two weeks’ stay which 
should have started about October 20. The trip of 
EA2CN/EA2CA to this spot may also have been 
heard from by now. 

RUANDA URUNDI, OQ@: Furthering our 
efforts to have this QTH separate we have 
just received the following letter, long awaited, 
from the Belgian Society, U.B.A.: 

“I am at present able to confirm officially 
that the Ruanda-Urundi Territory, Prefix 
OQQ, may be considered as a separate 
radio country. It has beeen long and tedious 
working to convince certain authorities that 

CQ 
NN ee 

3 

November, 1953 

this measure has no political signification, 
but now everything seems clear at last. I 
apologize for the long delay, but you will 
understand that we had to have the consent 
of all authorities concerned before giving 
this confirmation. We hope that this will 
result in numerous contacts for the lucky 
few amateurs installed there, and many 
points for numerous fellow amateurs all 
over the world. 73 

(Sig) Jos Mussche 
President, U.B.A.” 

Presently active in Ruanda-Urundi are 
OQOCZ, O50 CW, and OQO@DZ on phone. 
It is also reported that W6TOT will soon be 
active in this area as OOOFZ. We have for- 
warded the above data to ARRL in hopes that 
a formal announcement accepting Ruanda- 
Urundi will soon be forthcoming. - 

@ @ S : 

AMIRANTE ISLANDS, VQ9UU: G2MI advises that 
this group falls, administratively, under the Seychelles 
group and thus VO9UU's operation there on August 

4 

1! will probably count the same as a Seychelles — 
QSO. This will be looked into further. 

& ® e 

DX NOTES IN GENERAL 
KS6AB has been active on 065 around 0200 GMT... 

I5LV holds forth on 060, See QTH’s . . . VK9WZ has 
been on from the Admirality Islands. He counts the 
same as New Guinea. Watch 7030 and QSL via W.I1.A. 
- . . Another SV@/Crete visit was rumored for Sept. 
but no signs up to Sept. 16th ... The DI9AA we have 
been hearing with a very chirpy and drifting QRI is the 
German ship “XARIFA’’ of the Hans Hass undersea 
photography expedition. All communication depends on 
DI9AA on the 3.5, 7 and 14-Mce. Ham bands. (Via West 

» 

Gulf Bulletin) ... Dick McKercher, HZ1MY etc. is now . 
back in the states where he hopes to be heard shortly 
from W@MLY. See QTH’s . 
CT1CB, is in Portuguese India, but his gear is still in 
Portugal. 
W5NMA reports KC6AA, Yap Island, active on phone, 
xtl 14228 plus VFO while W5ALA overheard W6TMP 

R8AB, the son of 

Has anyone any solid dope on CR8A?... 

working VRG6AC, Pitcairn Is. 002, Aug. 11... WQ@ELA ~ 
nabbed FU8AA, 064, 0855 GMT while FW8AB, Wallis. 
Is., has been heard several times by VR2CG and QSO’ed 
by ZL3JA on 105 .. . G8AAM reports contacts with 
KA@IJ, A3, 14270 at 09830 GMT and with VR4AE, 050 
at 1200 GMT ...DL4JN nabbed Saja, AC3SQ, 080 at 
1430 GMT... ZC5VS is active again after a layoff and 
may be heard on 079 between 1300/1500 GMT... 
CR5AC holds forth on xt] 008 (drifes to 011) most days 
around 1930 GMT while HR1IAA may be heard, con- 
centrating on European QSO’s, 006, 2230 GMT and later. 
Jack should be settled in new QTH in Tegucigalpa by 
now with new beam antenna. He says QSL via HRIAT. 
F3AT, ex-FF8AP, is plenty active in F-land now. Ivan 

says he may go to FL8 in a couple of years ... KX6UZ 
plans to move to Truk, using KC6UZ, for an extended 
stay . .. Henry JZ@KF, continues activity from Dutch 
New Guinea, 033, 0335 GMT. ARRL is holding a bunch 
of QSL’s for him .. .Plenty of activity emanates from 
Argentine Antarctica through the efforts cf LU4ZO, 
LU3ZO, LU5ZO, LU3ZS and LU4ZD. This is emblished by 
VP8AJ on 008 ... TA3AA (via W9RRG) wishes it 
known that he is again active on all bands during week- 
ends and holidays ...A number of EA9DC QSL’s have 
been coming through thanks to the efforts of EA4BH | 
Bes The Russian situation remains foggy. UR2ML 
showed up on Aug. 26, 095, QSO’ing everything in 
sight. UG6KAA was heard calling CQ DX and UAMKKB 
was heard calling VS6CG. We have a couple of pals 
who intend to QSO UA8KAA, Central Radio Club, Mos- 
cow, and try to get the real lowdown. KV4AA QSO’ed 
UA3AF who gave QTH as Moscow and all seemed on 
the up-and-up ... FKS8AE has been QSO’d on 7020, 
0900 GMT. He also appears on 030. 

Exploits 
G6ZO upped to an imposing 247 with CE@AA, VQ7UU 

and VQ9UU while W2BXA added the same three to 

(Continued on page 52) 



Amplitude Modulation Review 
A Down-to-Earth Discussion of Modulation Efficiency with Plate 

Modulation in One Corner and the Various Types of Constant or 

Controlled-Carrier Screen Grid Modulation in the Other 

} G. FRANKLIN MONTGOMERY, W3FQB 

Contributing Editor, CQ 

Planning a new phone transmitter, either for 
mobile installation or for the home station, 
nearly always involves deciding whether to use 
plate modulation or one of the several available 
types of screen-grid modulation.1-§. 17 Both have 
advantages, and the choice between them de- 
pends upon equipment already on hand and 
upon the goal of the planner. The technical 
object in building a transmitter is to construct 
a device that will convert d-c power obtained 
from batteries or a power supply to radio-fre- 
quency power, and there are occasions when we 
are interested in the efficiency of this conversion. 
For example, if the plate supply is limited, as in 
a mobile setup, which modulation method gives 
the greatest efficiency? If a particular final 
amplifier tube is to be used, which method 
gives the greatest power output? In view of the 
large number of published articles on modula- 
tion schemes, it is understandable that there is 
some confusion in response to questions like 
these, and it is the purpose of this article to com- 
pare the merits of plate and screen modulation 
in order to furnish some clear answers. The 

_ discussion will be limited to ordinary AM. 
omitting single-sideband technique, and _ will 
begin with constant-carrier transmission, re- 
serving controlled-carrier refinements until later. 

Constant Carrier 
Plate modulation is one of the oldest methods 

used by amateurs to effect radiotelephony. The 

1. Byron Goodman, ‘‘Clamp-Tube Modulation,” QST, 

March 1950, p. 46 
2. George R. Lippert, “‘A ‘Constant-Modulation’ ’Phone 

System,’’ QST, April 1950, p. 11 
3. G. K. Hickin, “Improved Clamp-Tube Modulation,” 

CQ, July 1951, p. 24 : 
4. Richard M. Smith, ‘‘Screen-Grid Modulation of the 

Modern-Style 813 Transmitter,’ QST, October 1951, 

Ants) 
; sohn L. Reinartz, “Screen and Grid Modulation,” CQ, 
December 1951, p. 43 
Byron Goodman, ‘‘The Rothman Modulation System,” 
QST, January 1952, p. 56 
Max I. Rothman, ‘Rothman System of Modulation,” 
CQ, April 1952, p. 21 

. C. O. Bishop, “A System of Gating Modulation,’ CQ, 
October 1952, p. 19 

to 1 Dm 

final amplifier, operating class-C, is supplied 
with plate power from two sources in series, the 
d-c plate supply and an audio power amplifier 
(Fig. 1). For 100-per cent modulation, the audio 
amplifier, called the modulator, must be able 
to supply sine-wave output power equal to 
one-half the d-c power drawn by the final 
amplifier from the plate supply. When the 
class-C final is properly operated, it presents a 
constant, resistive load to the modulator, and 

the total plate voltage and plate current sup- 
plied to the final are directly proportional to 
each other at all points of the audio cycle. 
Because of this proportionality, the instantane- 
ous power input to the final is proportional to 
the square of either the instantaneous plate 
voltage or current. The efficiency of the final 
amplifier, i.e., the ratio of radio-frequency 

| 
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"The...object...is to construct a device that 
will convert d-c power...to radio frequency..." 

@® 33.6 
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FINAL 
AMPLIFIER 

("L) MODULATOR 

Fig. |. Basic schematic for plate modulation. 

power output to instantaneous plate power in- 
put, is constant, regardless of what the in- 
Sstantaneous input power may be. We can re- 
gard the class-C final as simply a convenient 
device for converting the power that it consumes 
to radio-frequency power, and it is immaterial 
whether the supplied power is audio or d.c.: 
both are converted with the same efficiency. 

Contrast this situation with screen modulation 
(Fig. 2). Once again, the final amplifier is Oop- 
erated class-C but receives plate power, at a 
fixed voltage, only from the d-c plate supply. 
The output of the audio amplifier, or modula- 
tor, is applied in series with the supply to the 
screen grid, and since the final plate current 
depends upon the voltage of the screen, the 
plate current will vary with the audio voltage. 
The power consumed by the screen grid is much 
less than that consumed by the plate, so that 
the audio power output of the modulator need 
be only a small fraction of the power that would 
be necessary to plate-modulate the same final. 
For ideal operation, the plate current is direct. 
ly proportional to the instantaneous screen 
voltage, and, since the plate supply voltage is 
fixed, the instantaneous plate power input to the 
final is also proportional to the screen voltage. 
For linear modulation,3,9 however, the radio- 
frequency power output must be proportional 
to the square of the plate current, as in the plate-modulated case. In consequence of this requirement, the instantaneous efficiency ofthe final amplifier also must be proportional to plate current.19, 11,17 In screen modulation, therefore, 
we can again regard the class-C final as a device for converting d.c. to radio-frequency power but with the distinction that it does so with an ef- ficiency proportional to the power that it con- sumes. (Note further that, except for minor differences in the amount of audio power re- quired of the modulator, the same operating principles apply to control-grid or suppressor 
modulation.) 

Considering the general principle that one does not get something for nothing, plate modu- lation and screen modulation are not as dif- ferent as they may appear to be. In plate modu- 

9. George Grammer, “Some Facts of Modulation,” QST, 
March 1951, p. 49 

10. George Grammer, ‘‘Some Aspects of Screen Modula- 
tion,” QST, November 1951, p. 41 

11. Frank C. Jones, ‘‘Some Experiments with Screen 
Grid Modulation,” CQ, January 1952, pens 

lation, it is first necessary to generate consider- 
able audio power at only moderate efficiency 
and then to convert it to radio-frequency (that 
is, sideband) power by supplying it to the 
class-C final. In screen modulation, the average 
efficiency of the class-C final is low because of 
the requirement that instantaneous efficiency be 
proportional to plate current, but since it is 
unnecessary to generate large audio power to 
begin with, nothing much has been lost in the 
process. We can regard screen modulation as 
a method of using a relatively large radio-fre- 
quency amplifier to perform the functions of 
an ordinary plate-modulated final and modula- 
tor combined. There are still differences in the 
two methods, however, and it is our purpose 
to examine the differences more carefully. 

With constant-carrier operation, the effective- 
ness of the transmitter increases with the 

f 

“In view of the large number of published articles 
on modulation... there is some confusion... ."' 

strength of the transmitted carrier, and it seems 
fair to compare systems on the basis of the car- 
rier power that a given power supply can pro- 
duce. Accordingly, we choose to calculate the 
overall carrier efficiency, that is, the ratio of 
carrier output power to the total d-c plate power 
supplied to the final and the modulator when 
the carrier is modulated 100-per cent by an 
audio sine wave. If we let P. represent the car- 
rier Output power and P, the d-c plate power, 
then the overall carrier efficiency is 

P, 

P, 

Let us see what this efficiency turns out to be 
for several different choices of modulator. 

Plate Modulation 
Plate modulation involves two efficiencies, the 

efficiency of the class-C final and the modulator. 
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efficiency. Remembering that the modulator 
must supply an audio output power equal to 
one-half the d-c power supplied to the final, 
we can calculate the total d-c plate power as 

P, —= P. eee Pei 

re PE GER 

where E,, is the class-C final efficiency, and Ea; 
is the modulator efficiency. The first term in the 
sum is the d-c power supplied to the final, and 
the second term is the d-c power supplied to 
the modulator. The equation can be rewritten 
in the form of the overall carrier efficiency: 

j gas 2E Ear 

J2. Ty I+-2EKar 

Now, let us assume some typical efficiencies 

for the different classes of amplifiers. ‘The final, 

of course, will be operated class-C; the modu- 
lator may be either class-A or class-B. If we as- 
sume a working efficiency of seventy per cent 
of the maximum theoretical efficiencies for the 
three classes of amplifiers,12 and allow a small 

additional amount of plate power for the modu- 
lator driver in the class-B case, then the 

efficiencies are: 

fare (class) 235 

E.; (class B) = .50 

E-+ (class C) = .70 

When a class-A modulator is used, the overall 

carrier efficiency is, then, 

2(.70)(.35) 
E (class A) gle 2035) © = .29 

and for the class-B modulator, 

2(.70)(.50) 
1+2(.50) 

‘These overall efficiencies mean, simply, that for 
every 29 watts of carrier output, 100 watts of 
d-c plate power must be supplied when a class-A 
modulator is used; if a class-B modulator were 
used instead, 100 watts of d-c power would be 
sufficient to provide 35 watts of carrier. 

Pat Class* 1) rome Latte) 

Screen Modulation 

Screen modulation involves only one effi- 
ciency, that of the final amplifier itself, but 
we have seen that this efficiency changes with 
modulation. The peak efficiency of the final 
under modulation will be the same as the con- 
stant efficiency of the same final if it were plate 
modulated; the efficiency of the final with no 
modulation is one half of this figure. If we 
allow an additional five per cent o! the supply 
power for the screen modulator tube itself, then 

12. F. E. Terman, Radio Engineers’ Handbhock, lirst Edi- 
tion, McGraw-Hill, New York, 1948, pp. 379, 293, 445 

FINAL 
AMPLIFIER 

MODULATOR (“U) 
+ 

SCREEN 
SUPPLY = 

PLATE 
SUPPLY 

Fig. 2. Basic schematic for screen-grid modulation. 

is 

tiem 4.052 ( a ) 

and 

PP Es! 
ek at 2.7 

If we assume, as before, that E-; = .70, then 

Peyscreeni) == U290 

which means that 100 watts of plate supply will 
produce 33 watts of carrier. 

Examination of the three overall carrier 
efficiencies shows that there is really very little 
reason to choose between plate and screen 
modulation from the efficiency standpoint, and 
the choice must therefore be made on other 
grounds. How about final plate dissipation? 
The discussion at the beginning makes it plain 
that if we are to use screen modulation, and 
therefore require the final amplifier to act as 
r-f generator and modulator combined, the tube 
itself must be somewhat larger than is needed 
otherwise. How much larger must it ber 

Plate Dissipation 
The plate dissipation of a plate-modulated 

final is maximum with full modulation. The 
average input to the final with full modulation 
is one and one-half times its d-c power input, 

and the power dissipated at the plate, Pa, is 
simply that fraction of the input power that 
does not appear as useful r-f output, or, in 
terms of the carrier output power, 

1=Ey,)Pe 
Py =: (ge 

If E,; is .70 as before, then 

he 
Ba (plate mod.) = (1.5)(.30) pag = 0.64P, 

which means that the plate dissipation is 64 

per cent of the carrier power. 
One of the odd consequences of the variable- 

efficiency characteristics of screen modulation is 
1 
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"Plate modulation is one of the oldest methods..." 

the fact that maximum plate dissipation occurs 
with no modulation; the plate cools off when 
modulation begins (we are still assuming con- 
stant-carrier operation). The power dissipated 
at the plate is, again, that portion of the plate 
input power that is not converted to useful 
output, or 

(IEE; /2)P, (QEEMP: 
| ep ita E-;/2 = [De 

where the factor 2 appears because the carrier 
efficiency, as before, is only one-half the peak 
class-C efficiency. If E,; = .70, then 

P. Pa = (screen mod.) = 1.30 ( 0.70 )= 1,86P. 

or, the plate dissipation is 186% of the carrier 
power. As a matter of curiosity, let us calculate 
the plate dissipation for 100 % sinusoidal modu- 
lation. For these conditions, it turns out that 
the average efficiency is exactly 75% of the peak 
efficiency E,;, the. extra 25% being due to the 
production of r-f sideband power. The ‘plate 
dissipation, then, is 

(I-3E,;/4)1.5P. Pa (screen, full mOd:)\t=— 
3E-7/4 sa 

(4/8—E::) (1.5) Po 
Pee 

For E,; = .70, 

Pa = 1.36 P, 

or 136 &% of the carrier. 

Constant-Carrier Comparisons 
We are now in position to construct two 

tables giving typical operating data. Table J 
assumes that we have available for the final 
and modulator a source of d.c. at 450 volts and 

100 milliamperes, or 45 watts, and shows the 

TABLE 4. SUPPLY POWER P, = 45 WATTS 

FINAL PLATE CARRIER POWER 
MODULATOR DISSIPATION OUTPUT 

Pq (WATTS) Po (WATTS) 

CLASS A | 6.45] aes 
Be} OSs el eG ee 

28 BOS be esc5) 
required final plate dissipation and the carrier 
power output that can be expected using either 

plate or screen modulation with constant-carrier 

transmission. JTable 2 assumes instead that we 
have available for the final a tube rated at 13.5 

watts plate dissipation (such as the 2E26) and. 

TABLE 2. PLATE DISSIPATION Pg=13.5 WATTS — 

}moouaron | TOTAL d-c CARRIER POWER 
MODULATOR POWER INPUT OUTPUT 

Ps (WATTS) Po (WATTS) 

CLASS A Ss eee ee 
CLASSB Ge ee ee 
SCREEN 

shows the expected carrier output and the total 
d-c power input required, including power sup- 
plied to the modulator, when the final is 

operated at its maximum rated dissipation. 
Controlled Carrier 

A method that has recently regained popu- 
larity, particularly in connection with screen 
modulation, is controlled-carrier operation.13-15 
The concept of controlled carrier is a simple 
one. The modulating speech wave of voice 
transmission is not a constant-amplitude wave, 
and consequently the modulation of a constant 
carrier averages considerably less than 100 per 
cent. In practice, if the speech wave is undis- 
torted and if the modulation reaches 100 per 
cent only on voice peaks, the average modula- 
tion will be only 20 to 25 per cent. With such 
a low modulation percentage, transmission of 
a full, constant carrier represents wasted power, 
because the full carrier is really necessary only 
during those short intervals when the speech 
wave attains its maximum amplitude. Carrier 
control is a method whereby the amplitude 
of the carrier is maintained just sufficient to 
accommodate full modulation; when the am- 
plitude of the speech wave is small, the carrier 
level is low, and so on. The circuits used to ; 
efect this control of the carrier are various, 
*, 6 7; 8,18, 14, 15; 16, but in principle they all op- 
erate by substituting a special modulating volt- 
13. George Grammer, ‘Screen Modulation with Limited 

Carrier Control,” QST, April 1951, p. 64 
14. Donald H. Mix, “Carrier Control with Self-Biased 

Clamp-Tube Modulator,” QST, November 1952, p. 41 
15. Frank C. Jones, “Further Experiments with Screen 

Modulation,’”?. CQ, December 1952, p. 17 
16. Jose A. Vivares, “Controlled Carrier with a Cathode 

Follower,” QST, September 1952, -p. 15 
17. W. I. Orr, RADIO AMATEURS’ MOBILE HAND- 
Bete Cowan Publishing Corp., New York, 1953, 
pp. -83. 
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age for the ordinary audio output of the modu- 
lator. ‘This special voltage consists of the regular 
audio output in series with a slowly varying d-c 
voltage whose amplitude is equal to (or slightly 
greater than) the peak amplitude of the audio. 
The d-c voltage cannot be allowed to change as 
rapidly as the variation in the audio wave itself, 

or severe modulation distortion will result. 
Instead the d-c voltage, while it may build up 
rapidly at the beginning of a burst of speech, 
must necessarily decay rather slowly. Its action 
is quite similar to that of the a-v-c voltage in a 

_ receiver; it responds to the variations in the 
peak amplitude of the audio waveform averaged 
over some small interval of time, in much the 
same way that the a-v-c voltage responds to 
variations in the peak amplitude of a received 
r-f signal. 

The saving in average carrier power that is 
obtained in controlled-carrier operation can be 
used to generate a transmitted signal having 
greater peak power during modulation than 
would be possible with the same final as nor- 
mally operated. If there is no distortion, in- 

tentional or otherwise, in the speech wave that 
is used for modulation, the ratio of peak power 
to average power is about 12 to 15 db. The 
plate dissipation of the class-C final depends, of 

course, on the average power input, so that con- 

trolled-carrier operation, with undistorted 
speech, will permit operation of the final at 
higher peak inputs as long as the maximum 
voltage and current ratings of the tube are not 
exceeded. If we take the peak-to-peak power 
ratio as 12 db., then we would expect that car- 
rier control, with plate modulation, should 
allow us to transmit an effective signal power 
sixteen times that of a constant-carrier trans- 
mitter. But there is a limitation here, because 

the generator of large peak power requires high 
supply voltage on the final. A power increase 
of sixteen times requires that both peak plate 
voltage and peak plate current be increased by 
a factor of four relative to the constant-carrier, 

conditions and there are few tubes, obviously, 

that will withstand such an increase within 

'.. . There is... little reason to 
choose between plate and screen 
modulation from the efficiency 

standpoint..." 

their ratings. Usually, we cannot expect to 
increase the plate supply voltage of the final to 
much above its maximum rating for plate-modu- 
lation service. The conclusion, for plate modu- 

lation, is that controlled-carrier operation offers 

little practical advantage except, of course, that 
the average d-c power consumption of the final 
may be reduced considerably for the same peak- 
modulation carrier output. 
The situation is somewhat different for screen 

modulation. Since the final plate voltage in this 
arrangement is fixed, we can generally operate 
the final with a plate voltage about twice its 
maximum c-w rating. This increase in_ itself 
would yield a peak power no greater than that 
obtainable from the same tube in plate-modu- 
lated service, but with constant-carrier operation 
and screen modulation it is usually impossible 
to run the final this hard without exceeding its 
rated plate dissipation (see Table 2). If we again 
assume a difference of 12 db. between peak and 
average levels of the modulation waveform and 
assume that the low-level modulation can be 
represented approximately by a sine wave, then 
the plate dissipation for controlled-carrier 
screen modulation is, approximately, 

reeds (1—3E,+/16) (1.5 )Po_ 

| ee | Las 
(16/3—Erz) (1.5)P. 

baa llieee| 
where P. is the carrier output for peak modula- 
tion. The average carrier output is one six- 
teenth of P.. If E,; is .70, then 

Pai 0302105 

This dissipation figure of 62% of the peak- 
modulation carrier power compares favorably 
with the 64% value that we have found for con- 
stant-carrier plate modulation and shows that 
carrier control in screen modulation permits use 

(Continued on page 67) 
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rder Antenna 

R. W. JOHNSON, W6&MUR 

1202 Avoca Avenue, Pasadena 2, California 

Getting a 7-Mc ground-plane antenna on a 
small city lot can be quite a problem. After all, 

a 32 to 36 foot antenna does not stand up by 
itself, unless it is made of some special (and 
usually expensive) material. The little matter 
of erecting a guyed “whip,” without breaking 
it in half in the process is also something to 
consider. ‘Then, there is the base insulator, as 
well as the location of the radials, to worry 

Looking up from the base of W6MUR's vertical. 
The small diameter tube on the left is the 
matching section. It is ten feet long, one inch 
in diameter and four inches from the radiator. 

about. The radials are around thirty-five feet 
long too, you know. 

The ‘Sears-Roebuck Special” eliminates or 
avoids most of these problems. Its evolution 
began upon noticing in a Sears catalog that 
aluminum irrigation tubing, with 0.050-inch 
walls, was listed in twenty-foot lengths and in 
diameters of two, three, and four inches, at a 
cost of $4.85, $6.75, and $8.95, respectively.1 I 
ordered a length of each of the larger sizes. 

The tubing proved to be very rigid, there- 
fore, I joined the two lengths together in the 
manner shown in Fig. 2. First, I cut four pieces 
of plywood, 48 x 34 x % inches, to use as 
spacers between the two pieces of tubing. After 
dressing them down to fit, I wrapped them with 
thin flashing material (Sears “Valley Roll,” 
0.19 x 14 inches—$2.38 for a ten-foot roll), so 
that they would become conductors. 

Next, I telescoped the two lengths of tubing 
together for four feet, with the aluminum- 
sheathed wooden strips evenly spaced between 
them. The assembly is held together by six 
3g-inch threaded rods (Cut from Sears “Redi- 
Bolt Rod’’—sixty-five cents for a three-foot 
length) completely through tubing and spacers, 
three in one direction and three more at right 
angles to them. Nuts and washers on the rods 
and some strong-arm work with a pair of 
wrenches finished this part of the job. 
The complete 36-foot length weighs twenty- 

eight pounds, and when held horizontally from 
one end, the sag is just discernible. 

Installation 
I dug a hole four feet deep in which to set the 

antenna with a standard post-hole auger. It 

1. Not all Sears catalogs list this tubing, which is de 
scribed on page 842 of the spring-summer, 1953 edition 
(No. 206) of the catalog distributed in the Los Angeles 
area. If not listed locally, it can be ordered from: 
Sears, 925 South Homan St., Chicago 7, Ill. It is also 
available from other sources. 

® 38 @ 
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Fig. I. sketch of the 7-Mc. vertical 
described in this article. The details are 

thoroughly explained in the text. 

happened that the only suitable place in the 
yard for the antenna was beside a neighbor's 
garage. After the hole was dug, I leaned the 
antenna against the garage and worked it down 
into the hole. 

Holding the antenna vertical with one hand, 
I pushed dirt into the hole around it and 
tamped it down firmly with a “two by four.” 
‘This operation took five minutes! And I am 
under-powered. I now had a self-supporting 
vertical antenna, thirty-two feet high.? 

Next, I fastened a ten-foot length of one-inch 

diameter aluminum tubing left over from an old 
beam, parallel to the bottom section of the 

antenna and four inches from it, as indicated 

in Fig. 1. Insulators are National GS-3 or equiv- 
alent. (These I could not find in the Sears 
catalog.) Double-thick bands of the flashing alu- 
minum fasten the insulators to both pieces of 
tubing and are also used for the shorting bar at 
the top of the matching section. ‘The bottom 
of the one-inch tubing extends to about an inch 
and a half from the ground. 

2.In locations where the temperature drops below freez- 
ing, rain and moisture trapped inside the tubing might 
freeze and split it; therefore the four feet that are 
below the ground should be plugged and a few small 
holes drilled in the tubing near the ground level to 
prevent water from accumulating—Kditor. 

To reduce ground losses, I next installed a set 
of four, buried, No. 9, aluminum fence-wire ra- 
dials. (Sears—$6.10 for 500 feet.) I used a lawn 
edger to cut slots in the ground a few inches 
deep in which to bury them. One radial angles 
across the lawn and is connected to a water pipe. 
The others run off in different directions, as 
permitted by buildings and other obstructions.3 
The incisions in the lawn healed in two days to 
where they were no longer noticeable. Copious 
watering helped heal the scars. 

The feed line is RG-8/U, 52-ohm, coaxial 
cable, which may be buried. Its shield connects 
to the base of the antenna at the same point at 
which the radials are connected, and the inner 
conductor is connected to the one-inch diameter 
tubing through a 250 uufd, 1,000-volt, mica con- 
denser (good for up to a kilowatt input). The 
SWR is less than 2:1. It could be made to ap- 
proach unity by careful adjustment, but the dif- 
ference in results would be negligible. 

The condenser is important in obtaining a 
low SWR on the feed line. Only at the ends 
and at points a whole multiple of a %4-wave from 
them does a resonant antenna represent a pure 
resistance. At other points along its length, 
there is also a reactive component present. With 
this feed system, the reactive component is re- 
flected to the feed point as inductive reactance, 
which is tuned out by the capacitive reactance 
of the condenser. 

Adjustment 

Although duplicating the antenna shown will 
result in an efficient antenna, the following in- 
formation is included for the benefit of those 
who are experimentally inclined or who wish to 
vary the dimensions in the matching section. 

Adjustment procedure is this: substitute a 
variable condenser of about 300 uufd. capacity 
for the fixed condenser. Connect an s-w-r meter 

(Continued on page 68) 

8. The radials are not absolutely necessary. The antenna 
will work without them at reduced efficiency, because 
of higher ground losses. Their exact length is not 
critical, but should be at least 144-wave long (thirty-five 
feet at 7 Mc.), if possible. A minimum of four gives 
best results. Ground losses will continue to decrease 
slowly as additional ones are added. Broadcast stations 
use 120, equally spaced around the base of the antenna 
—KEditor. 

ALUMINUM SHEATHED 
PLYWOOD SPACERS 

“ a 

7 x t,4' LONG 

MAT -20' LENGTHS ALUMINUM TUBING -1 LENGTH 3°ODx 005 WALL 
1 LENGTH 4"0D x .O5 WALL. 

Fig. 2. Method of joining lengths of three-inch 
and four-inch aluminum tubing. 
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The VHF- UHF News 

FURMAN C. COBB 

c/o CQ Magazine, 67 West 44th St., New York 36, N.Y. 

Anyone Have a Nice High Mountain? 

In the early part of September the National Bureau 
of Standards (particularly the CRPL) released 
“Summary Technical Report 1805’ describing ob- 
stacle-gain v-h-f transmission. The essence of the 
report is that a nice high sharp obstacle located 
near the mid-point of a proposed y-h-f path will ac- 
tually increase received signal strength! It seems 
that the old idea of climbing up on top of a ridge 
or mountain is totally unnecessary, plenty inconve- 
nient and far too expensive. The same effects are 
sometimes possible by just backing away from the 
mountain and letting “knife-edge” effect take over. 

Knife-edge effect, or obstacle-gain as the CRPL 
prefers to call it, is not a new theory (the Bell Tele- 
phone Laboratories predicted it as early as 1933). 
Prior to CRPL experimental verification few v-h-f 
workers had given it any serious 
thought as a means to extend point- 
to-point coverage. V-h-f transmission 
in mountainous areas was known to 
be lossy and plagued with severe 
erratic fading. Physchologically, the 
idea of a mountain between the trans- 
mitter and receiver was never con- 
sidered too healthy. Now it appears 
that the bigger the intervening moun- 
tain the better the chance of getting 
over it with a lot stronger signal than 
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8 \\\ Experimental evidence of the ob- 
stacle-gain phenomenon obtained 
by the Civil Aeronautics Admin- 
istration, The top figure is a pro- 
file of the transmission path from 
Uakutat to Gustavous, Alaska 
(160 miles) with the knife-edge 
of Mt. Fairweather utilized to re- 
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if the mountain weren’t there in the first place. . 
The accompanying illustration shows the profile 

of the path in Alaska (160 miles long) which utilized 
the obstacle-gain knife-edge of Mt. Fairweather to 
reduce the signal loss. With 50-watt transmitters and 
50-foot high antennas the loss over this path at 38 
Mc. would be of the order of 207 db.* However, on 
the basis of obstacle-gain theory, which combines 
diffraction and ground reflection effects, the predic- 
table loss should be only 127 db. The experimental 
results showed the loss to be 134 db., within 7 db.. 
of the value predicted. 

*I will discuss transmission losses in a later column. 
For those to whom the term is new it might be well to. 
point out that this figure was obtained by assuming 
the earth to be perfectly smooth and spherical. Hence- 
any loss figure less than the predicted value may be: 
construed as a ‘‘gain” over the theoretical transmission: 
loss. 
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nounced reduction in signal fading. It was brought 
out in the Summary Report that the high angles 
(relatively speaking) required to graze the top of 
the mountain causes the radio waves to miss the 
turbulent lower portion of the troposphere which 
creates most of the fading. During a 30-day test 
period the signal strength over the mountain varied 
by less than plus or minus 2 db. around the mean 
value of 134 db. 

Just what this means to the fellows working 6 and 
2 meters is fairly difficult to predict. One of the 
basic requirements for the obstacle-gain theory to be 
of any value is that the height of the knife-edge be 
much greater than the elevation of the common hori- 
zon. In other words, at 2 meters and over a 150-mile 
path, a mountain rising only 1300 feet above the 
surrounding terrain would not have the desired 
effect. Theory predicts that the 30-db. loss might be 
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_ Derivation of the ''skeleton slot'’ antenna for 144 Mc. 

expected above and beyond the normal transmission 
loss. bie |S; 

It would appear that obstacle-gain will be most 
important to the gang in the Rocky Mountain area, 
possibly not for DX, but for consistent work out to 
ranges of 180-200 miles. If nothing else, this experi- 
mental evidence does show that the California gang 
once again have the drop on the east coast boys— 
imagine getting signal gain because someone put a 
mountain in your front yard! 

The “Skeleton” Slot Antenna for 144 Mc. 
G2HCG attacked an interesting subject in the January 

1953 issue of the R.S.G.B. Bulletin when he described 
his experiments with slot antennas. Such antennas are 
supposed to be particularly useful on only the u-h-f 
bands. At those frequencies it is mechanically feasible 
to cut a rectangular hole in a large metallic surface and 
by feeding it in an appropriate manner make it radiate 
reasonably well. Its greatest use today is in flush mount- 
ing in the skig aircraft. 
OM Sykes, G2ZHCG, seems, however, to have reversed 

the design and constructed his antenna out of tubing 
formed into the shape of a rectangle. His final dimen- 
sions as shown in the accompanying drawing were 13 
inches by 37 inches fed with 600-ohm line. The long 
side of the “‘skeleton’”’ slot (it is reported) must be verti- 
cal to radiate a horizontally polarized wave. However, 
your reviewer thinks that considerable energy is also 
going out in the vertical plane at the same time and 
would like to call for more experimental evidence before 
making final acceptance of the design. 

The series of drawings on this page demonstrate the 
design sequence of the “skeleton” type so-called slot 
antenna. In A we see the usual straight dipole, in B 
we have the %-wave extended antenna and in C the 
wave ends are bent downwards. The latter antenna still 
radiates a portion of its output in the same manner as 
the straight antenna. Now if we stack another antenna 
directly below it, but ‘“‘upside down’’ we may join the 
ends since they are at the same potential. Carrying it a 
little further we can short out the feed points and take 
another feed point, say at the center of the ‘‘skeleton.”’ 
The top and bottom sections still radiate appreciable 
horizontally polarized energy, and since they are stacked 
Ig-wave apart they will “beam’’ broadside to the array. 
With a single reflector spaced a quarter-wave behind 

the ‘“‘skeleton,’”’ this antenna is supposed to have a 4 db. 
forward gain as compared with the straight dipole. 
Stacking seems to be possible and the final sketch shows 
the method of feeding with 300-ohm line and matching 
sections into a pair of “‘skeleton” slot antennas. 

While this is an interesting design and may possibly 
be of -use in certain instances (lends itself to extreme 
mechanical rigidity) the theory is certainly not too 
clear, and, as described by G2HCG, is somewhat confus- 
ing—especially when the requirement of at least 14-inch 
tubing is considered. All-in-all, we’d like to see some 
experimenting since this antenna might get around the 
necessity of polarization shift in areas where both hori- 
zontal and vertical polarization still has adherents. It 
is not a magic array and on close examination looks 
very much like our old friend, the “‘Bruce”’ array. 

Meteor Propagation Tests by W4HHK 
During the past few years a fairly heavy emphasis has 

been placed upon the contribution of meteoric ionization 
to the E-layer. Many scientists have shown that when a 
meteor is swept into the earth’s atmosphere the velocity 
is so great (on the order of 30 to 80 miles per second) 
that ionization takes place in a cylindrical volume con- 
stituting the meteor path or trial. This ionization is 
momentary and seems to concentrate at a height of from 
50 to 75 miles ubove the earth’s surface. This is the 
area of the so-called E-region. 

It has been shown that a certain number of meteors 
will each day produce a residual background ionization 
and that some of the bigger and faster meteors will 
momentarily produce sufficient ionization to refract radio 
waves up to 150 Me. The general term used to distinguish 
these short-periods is “‘bursts.”’ The active duration of 
the bursts has not been clearly established and there is 
some evidence that a short period of two-way communi- 
cation might be possible using this mechanism. 

Starting around the first of July, W4HHK and W5RCI 
have been engaged in a series of schedules with W2AZL, 
W2NLY, W2UK and other interested parties to ascertain 
the potentialities of meteoric ionization burst transmis- 
sion. Most of this work has taken place on 144.020 Me. 

At this writing the northern end of the path has copied 
both W4HHK and W5RCI (identified complete calls). 
The southern end has obtained copy on W2AZL, W4A\ 
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and W2UK. Bursts have also been heard that according 
to the schedules and frequencies should be credited | to 
W2NLY, W3GKP and others. Equipment is being im- 
proved, and at latest reports W2UK was erecting a 30- 
wavelength per leg rhombic while W4HHK was gather- 
ing the components for a kilowatt rig. 

The schedules have been nightly, 2215 to 2235 EST, 
with the northern end calling on the odd five-minute 
periods and W5RCI and W4HHK transmitting on the 
even five-minute intervals. Morning schedules are also 
being attempted from 0600 until 0630 EST on the same 
ealling and listening basis. 

While undoubtedly these tests are not something that 
will completely change the character of v.h.f. propaga- 
tion as it applies to Hams, they should be valuable to- 
wards furthering our knowledge of meteoric type ioniza- 
tion. If contact can be established for a short period of 
time it may also provide a means for a WAS on 144 Mce.! 
We shall report further on these tests in a later issue. 

Some Thoughts on New Products 

The Amperex Electronic Corporation has just an- 
nounced their ‘‘junior’’ version of the popular AX9903 
or 5894. It is a twin tetrode called the 6252. The plate 

Radio Apparatus DR-200 

dissipation is only 20 watts (ICAS) as compared to the 
40-watt dissipation of the AX9903. The manufacturer 
reports a power output of 12 watts at 600 megacycles. 
Physically it is 3 inches in overall height, and slightly 
less than 154 inches in diameter. The 6252 sounds like 
it would be particularly useful in mobile transmitters 
and as a buffer/multiplier into the 420-Mc. band. 
An increasing number of 2-meter operators have’ been 

turning to the commercial channels just outside the 

upper edge of the band to watch for DX openings. Spot- 
ting a frequency in the 152-174 Me. range, they have 
monitored a channel used by the police, forestry or fire 
stations some 80 to 150 miles away. A notable increase 
in signal strength is a good indication of a possible 
opening. A good bet for this job is the latest communi- 
cations receiver put out by Radio Apparatus Corp., 55 N. 

Indianapolis, Ind. It New Jersey St., is called the 

Amperex 6252 

Model DR200 and has provisions for both spot frequen- 
cy operation, or for tuning manually the range of 30-50 
Mc. and 152-174 Mc. Naturally, it is strictly NBFM. The 
cost is supposed to be very low. 

Notes 

Our V.H.F./U.H.F. column was cut back this month 
due to some extra space requirements that came in at 
the last moment. Next month we will be back with a 
full 3-plus page column ... Many thanks to G5SCD who 
recently sent in some material on his helical antenna for 
the 420-Me. band. Photograph and details next month 
are Various club papers throughout the country are 
now allocating space each month to V.H.F. columns. Out 
in New Mexico, W5RFF has been doing a nice job 
reporting for the Albuquerque VHF Club in the CQ/NM 
Bulletin. His latest column reported that W5NSJ was 
set up on 220 Me. and looking for contacts. Also K5NRX 
was sending code practiee on 2 meters on Monday, Thurs- 
day and Saturday at 1930 local time. 
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FREQUENCY 

Monitored by LOUISA B. SANDO, W5RZJ 

959-C 24th St., Los Alamos, New Mexico 

Often this column turns out to be more of a family 
affair than just of and for the YLs. After all, amateur 
radio is becoming increasingly a hobby for the whole 
family, so it is only natural. Many a YL’s story is so 
closely tied with that of other members of the family 
that her’s can’t be told without including theirs. Such 
is the case of the Battin family of Elgin, Ill, whose 
story we are very happy to share with you. 

It’s an all-Ham family—Edith, W9OTO; her OM 
Everett, WOOWD; daughter June, W9OTM, and son 
John, W9MEM. It all started with John. He had 
such an all-consuming interest in things radio that 
he started repairing receivers at the age of 914 years! 
He was 13 when he got his Ham ticket. He is now 
16, and in addition to his Hamming he has a good 
radio service business which he carries on in a 2- 
room trailer in the back yard. One room is the 
service room and the other the Ham shack. Of course, 
he has built his own rigs and is now running 500 
watts, phone and CW, operating mostly 40 and 80, 
and 20 CW, where he likes to go after DX. 

All this Hamming had a very strong influence on 
the rest of the family, and about two years ago 
Edith, Ev and June all took their exams on the same 
day—and came up with calls so similar. June is 19 
years old. She graduated from the Elgin high school 
in ’52 and now works for a shoe store. For her station 
W9OTM runs about 40 watts using a Lysco 600 
transmitter with additional modulator, and she has 
a BC348 receiver. She operates mostly CW on 40 
and 80 (holds a 20 WPM CPC), but she does get 
on 75 and 40 phone once in a while. June also does 

YLs enjoying the New Hamp- 
shire State Convention at Con- 
cord on Sept. I3th: Left to 
right, front row: WIFTJ, VZD, 
UBM, BCU, OAK, UZR, WTO, 
WOY. Second row: WIYYM, 
RYJ, QOJX, W8ATB, WISVN, 
TRE. Third row: WIYFV, VFK, 
ZEJ, W4AVA, WIVYH. Fourth 
row: W2KYF, WIWIT, YYU, 
VOS, OME, UFM. Fifth row: 
WIUET, ULF. Last row: 
WIRLO, UKR, QON,. FOF, 

YPO. 

some of her own repairing. Other hobbies include 
reading, dress making, crocheting, bicycle riding with 
her brother, and she plays violin in the Elgin Civic 
Orchestra each winter. 

Edith, W9OTO (also known as “Honey”), and 
her OM, W9OWD, share the same station. They have 
been on CW mostly until John recently built them 
a new rig which they also use on 75 and 40 phone. 
They also get on 160 some in the winter. Their re- 
ceiver is an S-40. 

Practically a club by themselves, they are all 
charter members of a new radio club begun in Elgin 
last January. June is secretary-treasurer. Ev helped 
out with code classes and the club has “graduated” 
five Novices and two General Class licensees since its 
beginning. All the Battins are “Rag-Chewers” and 
John has WAS. Edith, at this writing, needed only 
Nevada to complete ner WAS. 

Not only do the Battins share their radio hobby, 
but also their interest in helping less fortunate peo- 
ple. Ev, W9OWD, is a minister and musician. He 
is totally blind and has been for 28 years. He plays 
several instruments, including piano, piano accor- 
dian and guitar, and it is through his music that 
he makes his livelihood. Most of his preaching is 
done in the missions on Chicago’s “Skid Row.” The 
whole family helps when he has a service. They 
take complete charge, supplying special music, pianist 
and song leader. They sing group numbers, duets or 
solos. Ev and Edith both play piano and when she 
sings solos she accompanies herself with her Spanish 

(Continued on page 63) 
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lonospheric 

Propagation 

Conditions 

Forecasts by 

GEORGE JACOBS, W2PAJ 

144-40 72nd Ave., 

Flushing, Long Island, N.Y, 

General Propagation Conditions 

10 METERS—DX poor to fair with some 
daytime openings expected on 
certain North-South paths. 

15 METERS-—Fair to good world-wide DX 
during daytime hours. 

20 METERS—Band closing earlier because 
of decreased hours of day- 
light. Daytime DX conditions 
fair to good with Northern 
Hemisphere signals somewhat 
stronger as a result of the 
seasonal decrease in solar ab- 
sorption and atmospheric 
noise levels. 

40 METERS—Fair to good dark hour world- 
wide DX possible. Band open- 
ing earlier for DX because of 
early hours of darkness, also 
closing earlier in the evening 
on East-West paths because of 
MUF failure. 

80 METERS—Night-time DX fair and im- 
proving with considerably less 
atmospherics. When MUF 
failure causes 40 meters to 
drop out, check 80 for open- 
ings. 

160 METERS—DX possibilities improvinz 
with decreased absorption and 
lower atmospheric noise levels 
in Northern Hemisphere. DX 
possible during approximately 
the same hours as 80-meter 
openings but on fewer occa- 
sions and with weaker signals. 

In general, in the Northern Hemisphere during 
November, solar absorption and atmospheric noise 
levels continue to decrease, daytime usable frequen- 
cles increase and night-time frequencies decrease 
considerably from summer values. 

This overall picture of band conditions is intended 
to indicate qualitative changes in each band from 
month to month. For specific times of band openings 
for any particular circuit, refer, as usual, to the 
Propagation Charts. Commencing last month these 
Charts appeared in a slightly different, but perhaps 
handier format. 

A note to you fellows who conduct local nighttime 
nets on the 80-meter band. Towards the end of 
November, and until the late spring, you will ex- 
perience considerable difficulty keeping satisfactory 
contact with stations located within a radius of 
approximately 100 miles. The reason for this is that 
on a good many nights the MUF for these short 
paths will drop below 3.8 Mc. after approximately 

8:30 p.m. Local Standard Time, and below 3.5 Mc. 
about an hour later. I suggest that you give serious 
consideration to the 160-meter band or the VHF 
bands for local network operations. 

This month’s Propagation Charts are based upon 
a predicted smoothed sunspot number of 16. The 
Charts have been calculated from world-wide 
ionospheric contours appearing in the CRPL-D 
series, “Basic Radio Propagation Predictions,” 
issued monthly by the Bureau of Standards. This 
publication is available on a purchase basis from the 
Superintendent of Documents, U.S. Government 
Printing Office, Washington 25, D. C., for 10 cents 
a single copy or $1.00 for an annual subscription of 
12 copies. 

Methods for using these charts for calculation of 
propagation conditions on a specific circuit are given 
in Circular 465 of the National Bureau of Standards, 
entitled “Instructions for the Use of Basic Radio: 
Propagation Predictions,” available for 30 cents 
from the Government Printing Office. 

Information concerning the theory of radio-wave 
propagation, measurement, techniques, structure of 
the ionosphere, ionospheric variations, prediction 
methods, absorption, field intensity, radio noise, low- 
est required radiated power and lowest useful high 
frequency is given in Circular 462 of the National 
Bureau of Standards, “Tonospheric Radio Propaga- 
tion.” This circular is available from the Govern- 
ment Printing Office for $1.00. 

One Way Skip 
W2JOA, among others, has recently asked for an explanation of “one way skip’’—the phenomenon that is occasionally observed when stations from a particular area can be heard, but not worked, especially when the power being used is about the same level at both ends 

of the circuit. 
Considering equal radiated powers at both ends of the circuit (where radiated power is equal to the power 

into the antenna multiplied by the power gain of the 
antenna as compared to a reference half-wave dipole, a half wavelength above ground), the laws of reciprocity ‘are generally considered to hold true for radio propaga- tion. That is to say, a radio signal going for example 
from New York to Rio should be affected by the iono- 
sphere in exactly the same degree as the signal traveling 
the reciprocal path from Rio to New York. Actually, 
as far as signal strength goes, this is usually true. In 
our example, the signal received in New York from Rio 
should equal the strength of the signal received in Rio 
from New York. However, the intelligibility of a signal, 
that is whether it will be heard or not, depends not 
upon the signal strength alone, but upon the signal to 
noise ratio at the receiver. The atmospheric noise levels 
throughout the world vary considerably with geographical 

Severe ionospheric disturbances are expected 

Nov. 11-12 and 15-17, with the complete period 

of 11-25 subnormal. Good short wave Propagation 

conditions are expected Nov. 1-10 and 27-30. 
eee 
area, being highest in the equatorial regions and lowest 
in the polar regions. It is the difference in atmospheric 
noise levels that may exist at each end of a circuit that 
usually accounts for what may at times appear to be a violation of the laws of reciprocity. Going back to our 
example of the New York—Rio circuit ; during November 
at 1600 EST, the atmospheric noise level on 20-meters in 
Central America and the Northern Countries of South 
America, including Rio, is approximately 13 db. higher 
than those throughout most of the USA. If the signal 
delivered from Rio in New York is just above the noise 
level, the same signal strength received in Rio from New 
York will be 13 db. below the noise level. The Rio 
signal would therefore be heard in New York but the 
New York signal would not be heard in Rio, regardless 
of the fact that both signals are of equal intensity. 
So while the laws of reciprocity are valid for signal 
intensities, they do not necessarily hold for signal to 
noise ratios. The differences in noise intensities that 

(Continued on page 60) 
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be a truer, more valued expression of 

Yuletide brotherhood than a gift of a 

RADIO AMATEURS’ MOBILE HANDBOOK 

Seven construction-rich chapters—192 

pages crammed with Gp teate informa- 

tion designed to make your rig a joy to 

operate. The best Mobileers build their 

rigs from HANDBOOK designs—why 

don’t you follow suit—be a leader in 

your mobile group! 

an 



NC-88 
World-Master in coverage... 

World Beater in value 

The advanced NC-88 circuit uses 8 high- 
gain miniature tubes plus rectifier, covers 

540kc to 40mc with calibrated bandspread 
for amateur bands. Built-in speaker; two 

IF stages; 2 audio stages with phono input 
and tone control; antenna trimmer; sepa- 

rate high frequency oscillator; sensitivity 

control; series valve noise limiter; delayed 

AVC; headphone jack . . . and other fea- 
tures that add valuable performance char- 
acteristics to this popular model. 

NC-88 complete with tubes.......... $12995 

SW-54 
Mighty Midget with a 
7-continent “pull” 

For the compact ham shack —a_ truly 
modern receiver only 11” long, 7” wide, 
7” high, yet designed and built to hold 
a selective, sensitive chassis, a good 
speaker and a front panel as handy and 
handsome as any. Slide rule general cov- 
erage dial with police, foreign, amateur 
and ship bands clearly marked. Unique, 
adjustable bandspread. Covers 540kc to 
30mc in 4 separate bands. Includes re- 
ceive-standby switch, AM-CW_— switch, 
phone jack. 

SW-54 complete with tubes... $5995 

Write for full details 

and accessory lists to: 

NOTE: In view of the rapidly changing 
market conditions, all prices shown are 
subject to change without notice and are 
Net, F. O. B., New York City. 

Tr, Harve yo CO., INC. 

CQ 

HARVEY 
ALWAYS HAS IT...IN STOCK 
For IMMEDIATE DELIVERY 

HRO-Sixty 
Latest and greatest of the great HRO’s! 

This famous receiver gives you dual conver- 
sion on all frequencies above 7mc plus 12 
permeability-tuned circuits in the three 456-kc 
IF stages. Other new features include current- 
regulated heaters in the high-frequency oscil- 
lator and 6BE6 mixer. Four panel plug-in 

coils cover 1.7 to 30mc; bands switch automatically when coils are plugged in. 
Edge-lighted, direct frequency scale shows only the band in use. Negligible drift. 
Provision for crystal calibrator unit and NFM. High-fidelity push-pull audio with 
phono input jack. Controls: Bandswitch, Oscillator, Tuning, Tone, Antenna trim- 
mer, Dimmer, AVC, Limiter, AF gain, Calibration, CWO, Phasing, Selectivity, 
On-Off, RF gain, AM-NFM-Phono. Accessory socket for Select-O-Ject. 

HRO-60T Table Model, complete with tubes, less speakericccccccccccccccccsoe $53350 
Includes 4 coils, A, B, C, D, for 1.7 to 30mc. 

HRO-GOR Rack Model, supplied as Ghove.iiiiccccccccscsssssssssssssssusssssssassssssnseeee 533.50 
Other coils, @evering broadcast, marine and other commercial and 
amateur bands, available. 

HRO-6ORS Rack Model Speaker .cccccccccccccsssccsssscsssstgesessnssseseee 
HRO-6OTS Table Model Speaker inccccccccccccccccccseccsssssssee 
NFM-83-50 Narrow Band FM Adapter. 
$OJ-3 1Selecto-O-Ject ie cin eee ake ee ee See Seeelpee Saken ondiy Seka ae 

NC-183D 
12 tuned IF circuits. 

Imv sensitivity on 6 meters 

Steep-sided skirt selectivity with 3 IF stages 
(16 tuned circuits on the 3 high bands; 12 on 
all other bands) plus a new crystal filter, new 

bi-metallic, temperature-compensated tuning 

condenser for drift-free operation and other 
features make the NC-183D a revelation in 
all-around performance. Adaptable to NFM. 
Phono output jack. Covers 1.5-55mc, with 
bandspread dial on all amateur bands including 6 meters, and bandspread pos- 
sible on all frequencies within range. Controls: Main tuning, Bandspread tuning, 

Band switch, RF gain — AC on/off, AF gain, Send/receive, AVC/MVC, tone CWO, 
CWO pitch, Limiter, Selectivity, Phasing, RF trimmer, Radio/Phono. 

NC-183DT Table Model, complete with tubes, less speaker e.n...cciccccccssccccee $38350 

NC-183DR Rack Model, complete with tubes, less speaker incccccccccscccsccscsesssseseseee 383.50 
Speakerie tne ase er ean He ree = 
NFM-83 Narrow Band FM Adapteficccccccccsssscssscsscssssssssesssscssssssssseeee 

NC-125 
With built-in Select-O-Ject 

An up-to-the-minute general coverage receiver 
incorporating late engineering improvements 

and including the Select-O-Ject audio filter. 
Select-O-Ject can boost any single selected 
audio frequency 38db or reject any single 

frequency 45db within a range of 100 cps to 12,000 cps. It practically eliminates 
annoying heterodynes, whistles and unwanted signals, gives selectivity surpassing 
that of much higher-priced receivers. Also: Edge-lighted direct-reading scale with 
amateur, police, foreign and ship frequencies clearly marked; voltage-regulated, 
Stabilized oscillator; jack for phono or NFM adapter; socket for battery operation 
and other valuable features. 

NC-125 Complete with tubes, less speaker... 

NC=125TS (=) Speaker s.c8 ee ee ri ree bp, aes Ge ee ee Re 
NFM-73 — Narrow Band FM Adapter........... 

’ What'’ve you got to trade on this fine National 
WE’RE GENEROUS equipment? Because of our big outlet in the New 

ia 1 York market, we can make you a generous allow- 
ON TRADE-INS! ance. Send full description. 

x 

103 W. 43rd St. New York 36, N.Y. eJUdson 2-1500 
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Conducted by HERB BRIER, W9EGQO 
» 

385 Johnson St., Gary 3, Indiana 

Diagrammed in Fig. J is a transmitter designed by 
Everett Taylor, W8NAF, 1125 Highridge Ave., Day- 
ton 10, Ohio, as a first transmitter for the Novice. 
Although easy to build, it has that “professional” 
appearance often missing in simple, home-construct- 
ed equipment. Designed to be used with a power 
supply furnishing 250 to 350 volts, it is capable of 
handling an input of ten to seventeen watts. The 
complete unit is pictured in Fig. 2. 

All data required to duplicate the transmitter can 
be gleaned from the diagram and pictures. The 
thought of cutting the socket holes might frighten 
a constructor who does not possess a socket punch. 
Fortunately, the aluminum is so soft that it is not 
too difficult. One method is to drill a number of 
small holes around the perimeter of a circle the 
desired diameter, knocking out the center slug and 
filing the edges of the hole smooth. Another is to 

Fig. 2. Attractive Novice transmitter designed 
by W8NAF and reviewed in this month's 
column. It is capable of transmitting over long 

distances under favorable conditions. 

cut them out with an ordinary coping saw, pausing 
frequently to allow the blade to cool. 

An unusual feature of the transmitter is that the 
tuning condenser is mounted inside the coil form. 
One adjustment of the condenser holds for the entire 
Novice band. By providing separate coils for the 
two bands, switching from 3.7 Me. to 7.2 Mc. con- 
sists of changing the coil and crystal. W8NAF did 
not give winding data for a 7-Mc. coil, but the one 
suggested in the parts list should be satisfactory. 

Obtaining Power 

To Operate The Transmitter 

The unusual looking plug on the end of the power 
cable is actually an adaptor plug, used by W8NAF 
to borrow the power to operate the transmitter from 
his communications receiver. To do so, he installed 
a s.p.d.t. switch in the B+ circuit of the receiver 
power supply to switch the high voltage to pin No. 6 
of the output tube socket in the “standby” position. 
This pin is unused in octal-based audio pentodes and 
tetrodes. The adaptor plug brings the voltage to the 
transmitter. 

To construct the adaptor, wire together an octal 
plug (may be an old tube base with all pins) and 
an octal socket, pin for pin, except pin No. 6. The 
transmitter power cable is then wired to it. Fila- 
ments to Pins 2 and 7; B— to Pin 1; B+ to Pin 6 
on the plug only. The adaptor is plugged into the 
output tube socket and the tube is plugged into the 
adaptor. Be sure that pin 1 of the output tube 
socket is grounded to the receiver chassis, and if 
pin 6 is used as a tie point, all connections to it will 
have to be removed to an extra tie point before it 
can be used for the transmitter B+- terminal. 

In receivers with an auxiliary equipment socket, 
it may be used, instead of the output tube socket, 
to bring power to the transmitter. 

As is usually true of any scheme to get something 
for nothing, utilizing the receiver power supply to 
operate a transmitter has a number of disadvantages. 
Possibly the most serious of them in the eyes of the 
average owner of an expensive commercial receiver 
is the necessity of making wiring changes in the 
receiver. Unfortunately, the changes are more ex- 
tensive than merely changing the “standby” switch. . 
Not all B+ voltages are tapped off the power supply 
at the same point. Consequently, it is usually neces- 
sary to rearrange some of the B+ wiring to insure 

(Continued on page 50) 
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Pay only 10% Down! 
18 months to pay on Major Equipment 

Now it’s easier than ever to buy from WRL where you get easy 
down payments, generous trade-ins, and personalized service from 

‘The World’s Most Personalized Radio Supply House,’’ and ‘The 
World’s Largest Distributor of Amateur Radio Transmitting Equip- 
ment.’’ Send for our big list of over 600 reconditioned used items 

— all carrying new factory guarantee. 

LEO GIVES BEST DEALON ... 

nasicaak RECEIVERS 
NC-183 D RECEIVER Now Available ... NEW NC-88 

Dual conversion on the three 
highest ranges pius every 
feature you want in a truly only $1 29.95 
modern receiver! 

(Less Speaker). $383.5° with Built-in Speaker 

13° 
cash down 

$10.33 per mo.—12 mo. 

A top-notch value for 

.49 per month both the novice and ex- 

12 months perienced amateur! Compare these features: Calibrated band- 
$20.90 per month spread for 80, 40, 20, 15, and 10 meter bands. Advanced A.C. 

18 months superhet circuit uses 8 high gain miniature tubes plus rectifier. 

HRO-60 RECEIVER Covers 540 kcs. to 40 mcs. in 4 bands. Tuned R.F. stage — two 
with AUTOMATIC DUAL l.F. stages — two high-fidelity audio stages with phono input 

CONVERSION and 2-position tone control. Built-in speaker. Antenna trimmer 

Less speaker. . $533.50 — separate high frequency oscillator. R.F. gain control. Series 
$ 35 cash valve noise limiter. Delayed A.V.C. Headphone jack. And, 
5335 down send-receive switch. 

$42.42 per month—12 months 
$29.08 per month—18 months 

NATIONAL RECEIVERS AND ACCESSORIES 
CASH 

MODEL Bown & PRICE 

NC-125 RECEIVER §s $20.OO__ $199.95 
SW54 RECEIVER CJ} OO___ 59.95 

SEVECT OJ Ep ee DBS 28.75 
NFM-83-50 ADAPTER___1,.8Q_—__17.95 ad 
SPEAKER (for HRO-60 or NC-183D)__ 1 .6O__16.00 : We Weil Bree 

Council Bluffs, lowa NC-88 Info 

Please send me: NC-183 D Info 

L] New Log Book HRO-60 Info 
{_] Free Catalog NC-125 Info 

[] Radio Map (25c) Used Equipment List 

WRITE FOR DETAILED SPECIFICATION EQUIPMENT SHEETS 

Name 

Address 

City 

COUNCIL BLUFFS, 
IOWA 
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L1-—3.7 Mce., 22% t. #22 en. close wound. 
L2—3.7 Mc., 4 t. #22 en. close wound 3/16” below 

Li. 
L1—7.2 Mce., 12 t. #22 en. spaced wire diameter. 
L2—7.2 Mc., 3 t. #22 en. close wound 4“ below 

Lil. 
(Coils wound on 114” diameter, 5-prong forms, 
with rib for Cl. Bud No. CF595 or equiv.) 

P.L.—No. 49, pilot-light 
plate-current indicator. 

Ji—single-circuit phone 

Ci—100 wufd. APC type 
variable (mounted in- 
side coil form) 

C2, C3—0.005 mwfd. disc jack. 
ceramic, 600v. Tube—6V6 metal or 

R1—47,000 ohms ew. glass. 
R2—18,000 ohms 2w. for Xtal—3.7-3.75 Mce., or 

plate voltage of 350. 7.175-7.2 Me. 
—Also required— 

octal tube socket 
5-prong coil socket 
crystal socket 
output connector 
4 x 2% x 1%-inch 
aluminum box (Bud or 
ICA) 

10K, lw for 3800 volts. 
Qmit and connect pin 
4 of tube socket direct- 
ly to pin 2 of coil sock- 
et for voltages less 
than 260 volts. 

RFC—2.5 mh. radio fre- 
quency choke. 

ft et et pt 

Fig. |. Schematic, coil table and parts list of the 
W8NAF seventeen-watt Novice transmitter. 
Note that tuning condenser Cl is mounted in- 

side the coil form. 

that the new switch breaks all B+ circuits. 
When this is done, there is a possibility that the 

key-up voltage will be high enough to endanger the 
power supply filter condensers. And who knows, 
the manufacturer might have had a good reason for 
the way he wired the power supply. 

Another point to consider is that using the receiver 
power supply to operate the transmitter precludes 
using the receiver as a monitor. Therefore a fre- 

ete 

KN6NAP, San Francisco, Calif., and operator, 
Len Geraldi, who is seventeen years old. In 
three months operation, seven states and three 
countries have been worked. Receiver is an 
NC183D. Transmitter is home constructed—a 
6V6 driving a 6146 to fifty watts input. An- 

tenna: Coaxial-fed doublet. 

November 

Some yo pes #14 ANTENNA WIRE 

L-L' 

ti Sirens 52-75 OHM LINE, 
ANY LENGTH 

This. half-wave doublet is the most suitable an- 
tenna for use with the W8NAF transmitter. For 

details, see text. 

quency-meter/monitor would have to be built to 
comply with FCC regulations. 

Considering everything, I doubt if many Novices 
would care to make the necessary modifications in a 
new receiver to save the cost of a small power supply, 
especially when the savings would be less than ten 
dollars (at amateur prices) for parts. Some of the 
older receivers, however, will operate head phones 
with the output tube removed from the receiver 
entirely. With such a receiver, the power normally 
consumed by the output tube may be used to operate 
a small transmitter. In fact, the output tube may 
be used as the transmitter oscillator tube. Trans- 
mitter input is limited to that normally drawn by 
the output tube, which usually totals about forty 
milliamperes. At the normal receiver plate voltage 
of approximately 250 volts, this allows an input of 
ten watts or so. 

Antennas 

Probably the best antenna for use with this trans- 
mitter is a 14-wave doublet, fed with 75-ohm “twin 
lead,” RG-58/U or RG-59/U coaxial cable. Such an 
antenna is merely connected to the output connector, 
and the number of turns on L2 varied to draw the 
desired plate current. 

Other antennas will probably require an antenna 
tuner. A satisfactory one would be a coil and con- 
denser duplicating C1, L1, and L2. The two L2 
windings are connected through a low-impedance 

(Continued on page 60) 

Ex-Novice Bill Steinmetz, W4TFP, Sarasota, Fla. 
Bill uses a five-element beam on 28 Mc., and a 
long wire on the other bands. Although an 
avid Ham, Bill, a junior in high school, believes 
that school comes first. He carries a straight 

"A'' average! P.S. Bill's dad is W4YI. 
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@ RECEIVERS 

UHF 420 MC. 

TRANSCEIVER 
Complete transmitter-receiver unit 

with 5 stages of 30 MC IF ampli- 

fier. This unit is the famous APS- 

é 13 Radar Set. Less tubes and 

dynamotcr, tdeal for remote control and citizen band $9. 95 

use. With schematic. Excel. condition........ 
Less R.F’. section, tubes & dynamotor........... - 5 95 

HS-18 HEADSET, High imp, New...........2-.- $2.45 
HS-23 HEADSET, High simp.) NOW oi. ste sis. «c 6 aie 4.95 
HS-30 HEADSET, Featherweight type. Low imp. 

INES Wissen cata . $2.49 WWISED i irscere tes ores 1.49 
HS-33 HEADSET. "Low imp SNOW sietks ec cis oe wen + 6.95. 
HS-38 HEADSET. USED, excel. cond............. 1.49 

ONCE Soe netcte exatectonsctaceiehe le eieserais, ©, [6 allececs esece 3-50 
H-16U High ‘imp, 8000 ohms, NOW 28.7550. Sictis rele Opchone Et Bed 
DESK STAND MIKE. New......... earee akineks eae) 5.95 
LIP MIKE, Navy type. New.............2e0- .98 
TU-17 TUNING UNIT, (2-3 MC.) For BC- 223 Xmtr. 

ISOC Marat soy onclas HoMeaeh Jterier'e) Sata t els VAR SOR CAORIE ORY Chee lar 
1-70 ‘‘s”” TUNING METER. New. .......2..0-. -. 2.50 
WOBULATOR, See p. 43 Dec. °51 RADIO NEWS 5.95 
BC-1023 75 MC. MARKER BEACON RECEIVER. 

Complete with tubes. mtg. Jack, NEW......... 0.95 
TU-25 TUNING UNIT. (3.5-5.2 MC.) For BC- 223 

PRINCE RUB COM sweetiowccs retrecds S. Ovacel atete sueltoushie cadena ees 2.95 
R-28 ARC-5 2- METER RECEIVER. 100-156 MC. 

Wilths tubes erxceloe CONG Sererec. ts cite de. cualercomeras. 4 erotic 45.00 
PE-101 DYNAMOTOR. New ..........-.--2sceee 5.95 

250 TL TUBE 
Limited quantity! Order now! 

BSAC Petes octane aie nal tot shawn PorieCelns eet ts ote core $9.95 
NAT CHET) RPATR p20. rapete arcceuer ere amit cls, Shakes $17.00 

“FOLLOW ARROW FOR BIGGEST fh. 
STOCK AT LOWEST PRICES 
© RADAR—TRANSMITTERS 

— TUBES — 

CQ 

1D6-APN-4 
Complete with 

tubes and erystal. 

‘$42.50 

C.A.P. SPECIAL BC-625 
VHF TRANSMITTER 

Freq. range 100-156 MC. 
With modulation section. Less 
tubes & crystals, with con- 
version dope. Used, $9 95 
good condition. 

Excellent 
Condition 

PARTS 

BC-604 30 W. FM TRANSMITTER. For 20-27 MC. band. 
Ideal for 10-11 meters. Complete with tubes, temperature con- 
trolled crystal oven and technical manual with all instructions 
for BC-GO3 and BEES Less dynamotor and crystals. Excel. 
cond. $12.95 

65.00 
eee eee seo ee oceoeoeree eee eee eee ee 

BC-603 RECEIVER, SNEWaic, tone ee ee 

Mobile! C.D. Men! C.A.P.! 
UHF MOBILE DIRECTIONAL ANTENNA. New. .95¢ 
SCR-283 TRANSMITTER-RECEIVER. Complete with 
dynamotor and tubes. 40, 8O-meter. F.B, for $24. 50 
mobile, New with service manual...... 
DYNAMOTOR SPECIAL. 9 vy. input. Output 450 Veauas 
mils. With extended shaft and drive gear on one $7, 95 

ENC BeNCWieel rn ebs tec Vekeictletetene: wiaite s)i'« ererenene kes teraue id 

ARC-4 MOBILE TRANSCEIVER 
140-144 MC. Complete with control box, tubes, 12/24 
VDC dynamotor with schematic. This is a special $32 50 

COMMAND ROUTE ELE (SCR-274N) 
Used 

BC-442 ANTENNA RELAY. Less cond, $ 1.95 $ 4 °95 
BC-4831 TRANSMITTER CONTROL BOX 1.50 
BC-480 3-RECEIVER REMOTE 

CONTROGL-BOX | .tos. Sic eens sie 2.95 
“MC-215 MECHANICAL DRIVE SAE 

: PRerilengthi, s success ig crore. 07s Dre 2.95 
BC-496 2-POSITION RECEIVER 

; GONTROL BO XM ce) ttt aharens 2.95 
BC-455S 6-9 MC RECEIVER. With tubes 9.95 14.95 
BC-453 2 “With ‘tubes si. ioc5 i cgacisine o Fs yo 1s x0 19.95 
BC-454 RECEIVER. With tubes...... 12.95 
BC-457 TRANSMITTER. 4-5.3 MC. 

VV Lilie CUD OSes: nek enel anise ey cukeicos 9.95 
CCT-52232 NAVY COMMAND TRANSMITTER. 
DEMS VICeONEW, a With: tUDOS)<sccgic leis cls ‘claw ote cae hee. 6 14.95 

BROADCAST BAND & AERO 
MN-26-C Remote Controlled navigational direction finder and 
communication receiver, Manual DF in any one of three freq- 
bands, 150 to 1500 KC, 24 V. Self contained dynamotor 
supply. Complete installation, including receiver, control box, 
loop transmission line and flex. shafts 
BRAND NEW ..........-2200% te Nohocheie ete siete eee PO.50 
MN-26-C alone, New 

SCR-625 FAMOUS MINE DETECTOR 
For prospectors, miners, oil companies, plumbers, etc. 5509: 50 

TA-12 50OW TRANSMITTER. 40, 80 meters, 
for mobile. With tubes. Excellent cond.. 

[deal 

MP-28 POWER SUPPLY, Excellent cond......... 14.95 
dal Sct ely Rel Cae al als Baie ssiaie, Geto WpiGord. a a-cloonuie 1.95 
FL-S RANGE FILTER. NEW .............206- 95 

PE-103 DYNAMOTOR 

Like new cond. $24.95 

EQUIPMENT WANTED 
To meet government and industrial orders we urgently need. 

all types of new and used Test Equipment, Radar, Receivers, 
and Transmitters. WE PAY HIGHEST PRICES. Tell us what 
you have. 

$5.00 MINIMUM ORDER ACCEPTED. All shpts, F.O.B. 
whse. Cal. residents add sales tax with remittance. 20% dep. 
Specify shpg. instructions. Send for FREE Catalogue, No. 112. 
Note: Max. shipping weight by parcel post is 20 lbs. 

ARROW SALES, INC. 

reduction for this month only. Like new....... : 
RS-38 MIKE. Carbon type for ARC-4. NEW... .$4.95 
Weds oy eran. $2.95 Mounting Bracket...... 50c 

MP - 22 MOBILE ANTENNA 
MOUNIINGEP Er ee sipircs cise eran cncssicbersnarene te ..-$4.95 
BRACKETS ZEache cater check abs heveer sl cteptieterat emer eke 2.95 

MN-28C CONTROL BOX, Excellent cond. $ 9.95 
MR-9 CONTROL BOX. Excellent cond. ....... 14.95 
RA-10DB COMMUNICATION D.F. RECEIVER 

ING Wiis Ger cutscn, Siteteunra ol Ae yeretemelie istisksinePemeinerok ater 37.50 

Used New 
MC-211 90° ANGLE COUPLING UNIT $0.95 
FT-234 MOUNTING RACK for single 

transmitter ........ Soon by) 3.50 
FT-226 MOUNTING RACK for 2 Com- 

MAN PARMtES? Coveietsis ela sleteLtel 3.95 
FT-221 MOUNTING PLATE for ‘FT- 220 1.50 
FT-220 MOUNTING RACK for 3 re- 

COLVOrs se ea Sete aker's eke ta poususbers 2.25 
FT-225 MOUNTING PLATE for BC- 456 2.25 
BC-456 MODULATOR. For SCR-274 5.50 
Complete set of 4 tubes for transmitter... 1.25 
BC-458 TRANSMITTER, 5. 3- 7 MC. 

With i tubes frocsc: snetora chen : 9.95 
BC-459 TRANSMITTER. 7-9 MC. 

Withee tu besincee, aorta teeaperas) tans 9.95 

UHF TRANSMITTER 

450-710 MC. Tunable Transmit- 
ter, 10 W. output, Two 368-A 
type tubes as push-pull oscillators. ¢% 
Wide band video amplifier. Less 
tubes, with schematic. $8 95 

Excellent condition 

R. F. MODULATOR 

Complete Tunable 205 MC. Test 
Set. With 110 V. 60 cps. power 
supply, 3-stage audio amplifier. 
Terrific chassis for experimenta- 
tion. With schematic, $9.95 
Vike NOW. ne «(oss ete faerie) 

INTERPHONE AMPLIFIER 
BC - 709 - B 

A 2-position single stage audio amplifier. 
Uses 1 tube and operates from self-contained 
batteries, With Instruction Manual $3 95 

and Schematic, NEW (less batteries) bd 

TS-10 SOUND POWERED HAND SET 
USED Excellent condition 
Per PAIR. Only . 2... sole $14.50 

Mailing Address: P.O. Box 3878-Q  N. Hollywood, Calif. 
Offiee-Warehouse: 7460 Varna Ave., N. Hollyweed, Callf. 
PHONE: Poplar 5-1810 CABLE ADDRESS: Arrewsales 
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Does It Again! 
FINEST HY “Q’’ ANTENNA COILS 

20-40-75 METERS 

AMATEUR - CIVIL DEFENSE - DEFENSE NETS - 
FIRE - POLICE - UTILITIES - INDUSTRIAL - 

- FORESTRY 

Features Never Equalled: 
1. HIGHEST ‘‘Q’’ POSSIBLE TO OB- 

TAIN. i 
2. FACTORY PRE-TUNED. Minor ad- 

justments necessary—ready to install. 
3. RUGGED—with precision construction ; 

throughout. ; 
4, AIR SPACED COIL WINDING—to | | 

guarantee finest transmission and re- 
ception. : 

. LIGHT WEIGHT: 20 M—71l% oz. 
40 M—11 oz. 75 M—12 oz. 

6. EYE-APPEALING APPEARANCE. 
Beautiful, crystal-clear transparent 
plastic Tube Covers, High finish black 
Bakelite End Caps——easily removable. 

7. COILS only 23” diameter. Minimum 
wind resistance, 

8. COILS PROTECTIVE COATED with 
Glypto!—disposes of moisture  inter- 
ference. 

9. INSTANT COIL INTERCHANGE- 
ABILITY—with NO LOOSE CON- 
NECTIONS at any time. Just unscrew 
the Whip and CHANGE the Coil... 
INTERCHANGEABLE with all MAS- 
TER MOBILE Antennas and Mounts. 

Ot 

75 METER 
COIL SHOWN 

75 METERS 
71.2" x 23” Dia. 
Weight only 12 oz. 

20 METERS 
3Y2” x 23” Dia, 

Weight only 7% oz. 

AMATEURS NET — $6:95 EACH 

40 METERS 
612” x 234” Dia. 
Weight only 11 oz. 

SOLD BY LEADING JOBBERS 

P.O. BOX 1817-LOS ANGELES 36, CALIFORNIA 

WAREHOUSE AND SHIPPING ADDRESS: 1306 BOND STREET ir 

LOOK! Don't Miss These Guaranteed SPECIALS! 
Vert. Whip Sectional ANTENNAS, 

16 ft: $2.45; 24 ft: $3.95; 32 ft: .25 
METAL CABINET, brand new, 1312"x93/4"x6", with Bid tie 
less front panel: 
METERS—2” O-1 Ma: 
all sizes available. 
DYNAMOTORS, 

$3.75; O-500 Microamp: $5. 85, 

new PE-101C: $4.50; CONVERTED 6V 
input 300Y- 100Ma, OUCH RA dies srttiancirce seater emt ey ene $9.50 
permeates RECTIFIER, Small bridge type, 115 V. AC, 

Dig@ ha? Testers yout epetse® a tatisiicek hie alla vey ek etsy abies, Guida cic eee $2.95 15 
SENSITIVE RELAYS, 

Sigma 4¥F: $4.50; BK-35 Kurman $4.25 
CHROME SPEAKER BAFFLE and bn PM SPEAKER (table 
UNO DOAN MISO Berson Sere atten duct solic bach ente saree patente igh oma aE he $1.95 
HAYDON SYNCHRONOUS MOTOR—G6O ccy., 24V., (110 
AGE WitDECond.) Soe RPR gestern ee. ley ho WON ag $1.25 
DYNAMOTORS: 6V., Inp.-300/150 MA $9.50; 6yV.- Ne 
100 MA $7.95; PE- ‘101 Sr PERE RR. haces 35 wh $4 
10-20-40 M Sectional Molyb. Steel Whips for GRND SLANE 
ANTENNAS 

FREE: BC-366 Jackbox with $10 order—Catalog C 
GYRO ELECTRONICS, Dept. C, 325 Canal St., 

worth 6-1290 
N.Y. 13, 
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DX NEWS 

(from page 32) 

reach 246. CE@AA gave Ben an even 200. on phone 
... PY2CK went to 244 with MP4ABW, CE@AA, ZC5VS 
and VQ7UU. Don Jayme now tops the ‘phone only’’ 
section with a comfortable 222! ...W3KT hoisted him- 
self to 242 with such as ZS9G, VS9AD, VQ9UU, CE@AA 
and VS5ELA. Jesse came up to date with seven on 
phone to reach 164 . . . W8NBK tacked on VS9UU for 
No. 241 while W3EVW also hits 241 with CE@AA, 
VQ7UU and VQ9UU. Rogers A3 CE®@AA QSO gave 
him No. 163 in this category . W2AGW and W6SYG 
both landed on 240 with Howy adding VS9UU and Frank 
nabbing CE@AA and JZ@KF ... Luis gave 'W6CYI his 
No. 214 while G8IG climbed to 211 with KA@IJ, CEMAA, 
VQ7UU ‘and VQ9UU. Berts phone score went to 182 
with KA@IJ . . . W6PZ added SPIKAA for 170 while 
W6ID reported 143 with VS2AL and CE@AA ;:.. W6BIL 
came up to date with six additions to reach 136 Sees 
WSKIA now tops the 39 zoners with 237 the latest being 
CE@AA and VQ7UU for Glenn. 
W2WZ goes to 229 with CE@AA, CR5SP and VQ7TUU 

: Egon, 4X4RE, climbs to 225 with assists from Luis, 
AC3NP, VQ7UU, CR5SP and VQ9UU while Norm, 
W1HX, makes it 217 with CE@AA ... Mike, W9FKC, 
adds ZC5VS, CE@AA, FKS8AE and I5GO to reach 211 

. . W4GG also goes to 211 with FG7XA, FB8BB, 
CEOAA and MP4BAU ... W3DKT is just behind with 
210 after adding CEOAA “while EV, KP4KD, rises to 
203 with Luis and VQ7UU .. Luis also helped 
W9HUZ to 197 while VE3AAZ came up to date with 
ten additions giving Bill 192 . . Roy, W6LW, cele- 
brated forty years of wedded bliss by hooking PK6RN 
for No. 192. W9ABA added such as LZ1KPZ, CR6CS, 
HC8GI, CE@AA and ZC4IP to hit 174 while W6ETJ 
went to 144 with CP1BX, CE@AA, LU4ZI and VS2CQ 
... W3WU added five to reach 162 and W4EPA moved 
to 146 with VQIRO and FQ8AR ... OEIFF made it 
144 with CR6AI and SVO@WP/Crete . . . W2ZVS reached 
158 with VP8AJ while Jim, W5FXN, went to 155 with 
ZK2AA and CE@AA ... Ned, WIRAN, upped to 146 
with SV@WG and Luis as Luis gave W6ZZ, No. 130. 

Lou, W1IMCW, jumped to quite a lead in the 36 zone 
A3 section when VR3C, CE@AA and KC6AA gave her 
206! .. . Winners in the Swiss, USKA, contest of last 
April outside of Europe were as follows: W1IBFT, W2WZ, 
Wi1RY, OD5LC, W1iHA, W2DKF, W1RAN and EA9AP 

WS8YIN added some nice ones in LZ1KPZ, CE@AA, 
ZA2AY, FK8AO and VQ1RO to reach 164. Mickey plans 
to QRO his 150: watter when he reaches 200 .. . W2QHH 
went to 103 on 7 Me. with ZK1AB, LU4ZO and CE@AA. 
Howy also remains at 103 on 3.5 Me. . . KP4KD 
recd his DUF’s I, II and III and seeks an Asian F for 
IV. Ev also holds the ‘‘WPR-N” Certificate issued for 
contacts with ten WP4’s, CW-to-CW, this takes plenty 
of patience! ... DL4AY, ex-W6HJP, slowly approaches 
the 100 mark with his 75A-2/32V-3 combo ... W6AM 
worked CE®@AA on 4 bands CW and 3 bands phone. 
Den says Luis spent much time CQ’ing during the last 
day so he figures that all the ‘“‘serious minded’? DX’ers 
had surely worked him .. . Congrats to Stew Perry 
on his 160 meter W.A.C. which we believe is the first 
of its kind with EK1AO, ZC4XP, EI9J, KV4AA, HC1JW 
and ZL1IAH. This was completed when WIBB QSO’d 
ZLIWW, ZL1IAH and ZL3RB at 1025 GMT August 19 

. . OEIFF received his BERTA Diploma ... New 
certificates at W3EVW include WAP No. 59, WACE 
No. 450, WAJD No. 57, AAA No. 67 and WAA No. 88. 
W6BYB pulled in KS6AB and JZ@KF to reach 149 

while Lou, W9ESQ, pulled in such as VK5JE, ZS6AJC, 
LU5ZO and F7SHP on 7 Me. and ZB1CU, CR6CS, 
EA@AB, YI2Z2AM and TF8AB on 14 Me . . KV4BB 
keyed with YO3RF, CR7IZ, VQ7UU, VQ9UU, I5UU, 
VS9UU and JZ@KF and 12 JA stns. Bill’s mike ac- 
counted for such as ST2NW, ZB2I, KA@IJ, KR6AF, 
ZD2S, MP4K, ET2LV and ET2ZZ ... W9FID made it 
217 confirmed with the arrival of CE@AA’s card while 
W4ZAE nabbed HZ1AB on 060... W6QL added FK8AE, 
030, and FP8AP, 012... G6YQ celebrated Aug. 23 by 
working AC4NC, 118, at 1730 GMT and AC3SQ, 0938, at 
1700 GMT ... The 160-meter band keeps in the news 
with the report of QSO’s between VP4LZ and W2GGL/ 
W4KFC/W9NH on September 4... VE2WW hooked 
ZL2BG and ZLICI on 3.5 Me. 

Fifteen Meters 
After a two month summer’s lull this band is really 

coming back with a bang and we look forward to ‘“‘the 
greatest activity ever’? during these fall and winter 
months . .. SV@WE was No. 61 for KP4KD. Others 
worked were EAQAP, ZP9AY, FA8CR, OD5BH and 
YNIAA ... G6ZO made it 84 with ZD4BN (all CW) 
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talk about a beating! 
multiplex radio telephony systems MUST take it... 

Beets oe 

CHILAGD 
World, Toughest Tumaformo 

Absolute dependability under the 
most rugged operating conditions is a 
prime requirement in all REL Multiplex 
Radio Telephony Systems. That’s 
why you'll find cHICAGO ‘‘Sealed-in- 
Steel” transformers used throughout 
REL equipments. These world’s 
toughest transformers are available in 
3 mountings, each featuring one-piece 
seamless design enclosing an 
electronically perfect construction. 
Available for every application: 
Power, Bias, Filament, 
Filter Reactor, Audio, MIL-T-27, 
Stepdown. Ask for them at 
your electronic parts distributor. 

Illustrated at right: REL 

900 MC Transmitter, Series 

707-757. Illustrated immediately 

above: REL Model 759 70 MC 

Dual Transmitters and Receivers. 

These systems make wide 

use of CHICAGO C-Type 

‘‘Sealed-in-Steel’’ transformer units. 

Free CHICAGO Complete Line Catalog 

You'll want the full details on all 

CHICAGO “'Sealed-in-Steel”’ New 

Equipment Transformers and com- 

plete replacement transformer 

lines. Write for your free Cata- 

C-TYPE 

With 10” color-coded 
leads brought out 
through fibre board 
base cover. Lead ends 
are stripped and tinned 
for easy soldering. 
Flange-mounted unit. 

log today, or get it from your 

electronic parts distributor. 

Export Sales Div.: 
Scheel International, Inc. 
4237 N. Lincoln Ave. 
Chicago, IIl., U.S.A. 

CABLE ADDRESS: 
HARSHEEL 
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PIONEER CHASSIS PUNCHES 
Cel 

ROUND * SQUARE « ANGULAR « KEYED HOLES 

Type “CS” 

\ Square Punch 
\ 
\ cuts any 

yea Size Larger 

> Square or 

a= vo Angular Hole 

* 
For mounting IF’s, Terminal Strips, Sockets, 
‘Plugs, Meters, Controls, Xfrmers, Switches, 
Panel Lites, Etc. 

Ml SQUARES @ ROUNDS Simple 

% $2.95 & My reach 

1%, $3.25 8 Se ey 
% $3.50 ie Fer TNG 
% $3.85 % is $2.30 

ls, 

1%e 1% 2.60 
@ KEYED | 1% $ $2.30 1% $2.95 
1s $3.50 |] 1% 2% $5.65 

“AT YOUR FAVORITE DISTRIBUTOR” 

PIONEER TOOL co. 
LOS ANGELES 16, CALIFORNIA 

/ 

TIRED OF BEING THE TVI VILLAIN? 
IF YOURE tired of causing TVI in your 
neighborhood, take a leaf from the book of 
engineers designing Air Force electronic 
equipment and find out about METEX 
ELECTRONIC WEATHERSTRIPPING. 
Made of resilient, compressible knitted wire 
mesh, METEX TVI-20-S seals rig openings 
to RF leakage just as regular weatherstrip- 
ping seals doors and windows. If you’re worn 
out from wrestling with innumerable latches, 

screws, bolts and other 
clumsy closure methods 
—and still not getting 
satisfactory results, IN- 
VESTIGATE METEX 
TVI-20-S TODAY! If 
your supplier doesn’t 
have it, write us direct. 

METAL TEXTILE CORPORATION 
KNITTERS OF WIRE MESH FOR MORE THAN A QUARTER CENTURY 

Roselle, New Jersey 

(from page 52) 

. . . KV4BB has connected several times on A3 with 
ZD9AA, 21220, 1400/1600 GMT ... W6ZZ nailed No. 46 
with CE@AA on CW. Miles also A8’d with such as 
CE1BE, HC1IMB, ZP5DC, VK9GW and TI3LA .. . 
DL7BA went to 82 with CN2AP . - TI2TG nabbed 
OK1HI for No. 76 and reports that the OK stations 
can work this band during contests ... DL3RM now 
assumes the 21 Mc. lead with a remarkable 92! ... 
YO5LC continues activity on this band . . . \W2WZ goes 
to 61 with HCIMB, ZD9AA, PJ2AA and ISIFIC ... 
KV4AA added HC1JW, OD5BH, CE@AA and ZP9AY 
for 68 . . . GGUM’s No. 80 was SVISP! 

Here and There 

ON4DB is now OQ5GU ... Some DM2’s, Russian zone 
Germans, have been licensed. Notable among them is 
Heinz, DM2ABL, who runs 200 watts. See QTH’s ... 
George, W6BIL, changed QTH to the country and hopes 
to have a full grown antenna farm for the contest... 
W4GG’s kw. is now happily free from TVI. GG nabbed 
VQ4NZK who is W6NZK .. . W3KT nabbed VS9UU 
as insurance while waiting for VS9AD’s QSL .. . 
OEIFF seeks QSL’s from FM7WF, CRT7AD, HP1LO, 
HZ1AB, ZD1PW and MD4BPC. Any help? Frank may 
be reached via HB9IZ ... VK8KF regrets to advise 
that EL2P was lost in an aircrash on way home to 
Ottawa from Liberia. This voids chances of QSL’s .. . 
From W3RGQ we hear that a group of W stations will 
be on for any 160-meter DX each Thursday and Sunday 
from 0500 to 0700 GMT. Oct. Ist and 4th will be the 
first week periods. Any info on 160-meter DX may be 
forwarded to W38RGQ where it will be re-issued in a 
bi-monthly bulletin GM3EYP, ex-VP8AP, should 
soon be on with a TVI-proof 150 watt rig and a four- 
element rotary. 
VE3AAZ seeks the whereabouts of W6CR/KC6, Palau, 

QSO’d in July ’49 . . . YNIWC, ex-W6EWC, suggests 
the gang watch 3999.25 ke. for what is probably the 
only SSB station in Central America. Wayne runs 400 
watts to a pair of 813’s in a linear that really gets | 
out even through summer QRN ... WIRAN advises 
that DM2ABL will act as QSL Mer. for the DM2’s. 
See QTH’s ... PA@MFD is now 2nd op at PJ2AK. Dick 
will soon have his own PJ2 call. Six new PJ2’s have 
passed their exams and will soon be allotted calls. In- 
cluded were a OM/XYL team, the H.C.. Waits (Thanks 
to PJ2AJ for info) ... Fred, ex-W5AGB/FM, KF3A4, 
says several of his QSL’s seem to have gone astray cov- 
ering North Pole QSO’s prior to Jan. 6, 1953. He wil 
be glad to replace upon request. See QTH’s .. . 
CT1CL advises that any CR8 station that has been 
worked has not been legal. It is hoped that CR8AB 
will be active in the near future. 
DL7BA received his DUF IV ...DLT7AP was advised 

by JA5AB that prewar J5CC was killed in Burma dur- 
ing the war . .. C3BF will soon return stateside and 
will answer QSL’s sent to WIWAY ... W2BUV sent 
in QSL’s for DXCC Bill, W9GKK, now holds 
K6CEF. He works for Collins in Calif. . . . Burt, ex- 
KG4AF, christened his new call, W4BQY, with a KV4AA 
QSO. Burt should be on with the kw. by now and 
working on his third DXCC! ... W4NIWW is back on 
again after slight alterations to his gall-bladder ... 
W8VES is now WIZDP. Phil is Rod Newkirks b-in-law 
. .- From W6AM we hear that FW8AB skeds FK8AO 
each Sunday at 2300 GMT ... W3GRF now sports a 
wide-spaced 14 and 21 Mc. beam in same boom .. . 
HB4FF was worked on 008. He says he is HB9PO 
operating from a Swiss Military station in Bulach, 
Switzerland . . . KGG6AUA will be active on 21 Me. 
. . . Several recent EAIYDC QSL’s have not been credited 
by ARRL. They are investigating to find out if EA4BH 
has EA9DC’s log. This news came from W8HGW ..,. 
W@MELA advises he will very probably go back to the 
Orient next spring or summer. He will attempt to 
put some rare southeastern Asian country on the air. 
He also may return to Brunei for the benefit of those 
who missed out last time. Plans are indefinite at this 
time but we will keep you informed ... YNIAA sent 
out over 800 QSL’s in August. Thereby bringing him- 
self up to date ... We are glad to see W6DBT going 
strong again after a bit of ticker trouble . . . KJ6AC 
was QSO’ed at Port Arthur, Tex. as W4DGW/5.. . 
W8F'WO is now K2CBQ in Liverpool, N.Y... . OQ5VN 
moved to Stanleyville. See QTH’s. 

Leo, ex-W6CYY, is now W@QAZ in Denver ... W8TJM 
got a FCC ticket for calling ‘“9UU” ... See how lucky 
the rest of us are! The reason was, of course, incom- 
plete identification . . . G2MI, via U.R.E., reports that 
EAS9DC has been thrown out of the Society for conduct 
prejudicial to the good name of Spanish Ham radio 
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. . . W9TYB, Paul, now ops from 5A4TG .. . Bill, 
W3RY, is going strong and may be better remembered 
as éx-KH6VP and K6CU. He will be there for ten months. 

Latest QSL Addresses 
DM2 Bureau— Via DM2ABL, Heinz, Leipzigerstraat 14. 

Dresden, R.Z. Germany. 
French R.E.F. Service QSL, Boite Postal 26, 
QSL Bureau— Versailles, S&O, France. 
HC6TG— Alfredo Cevallos, Box 93, Ambato, Ecua- 

dor. S.A. : 
I5LV— Lucien, Box 505, Mogadiscio, Italian 

Somaliland, Africa. 
KZ5CP— Clark Peterson, Box 383, Cocoli, Canal 

Zone. 
KS6AB— Ray, Pago Pago, American Samoa, Pa- 

cific. 
ST2NW— Norman Webber, c/o IAL, Juba, Anglo- 

Egyptian Sudan, Africa. 
VQ4EH— Peter, Box 71, Kisumu, Kenya, Africa. 
VR3C— W and VE QSO’s via KH6OR. 
VR4AE— Via KH6OR. 
VU5AB— R.A.F. Detachment, Car-Nicobar. Via 

P.O. R.A.F. Change, Singapore. 
W5AGB/FM, 
KF3AA— QSO’s before Jan. 6th ’53. Fred White- 

side, Box 143, Oakdale, La. 
WOMLY, ex- 
HZIMY ete.— Dick McKercher, Box 185, Perry, Iowa. 
Thanks to WIRAN, W8KIA, KV4BD, W5FFW, VE3KF, 
KP4KD and the West Gulf Bulletin. 
Deadline for January column, Nov. 15. 73’s 

Dick 

js NESSSEsunnsesenscnssnesneeenneeeen ee 

EASTER ISLAND 

(from page 27) 

ZL's, 26 were PY’s, 22 were VE’s, 7 were VK’s 
and the rest other countries. First contact on 21 
Mc. was with W4VNE. First on 7 Mc. was 
ZI2ACV and the first on 3.5 Mc. was ZLIELY. 
The first W on 3.5 Mc. was W6BXL. Ten meters 
was not used, as that band was closed at all 
times. 

Some of my friends were far from satisfied 
with single band contacts and many, such 
as WOAM, W8PQQ, W2QHH, WE6SAI, 'TI2TG 
and W9HUZ were able to raise me on most of 
the bands used. It would not have surprised me 
to have received requests to QSY to 2 and 160 
meters and I am still wondering why some of 
these boys did not request QSO’s on teletype and 
SSB! 

Contacts sped along at a rate of from 40 to 
50 per hour although on August 11th, 61 con- 
tacts were logged in an hour. QSO’s on 3.5 Mc. 
and on phone considerably lowered my all-over 
QSO per hour average, which stood at 21 after 
73 hours of operation over the eight-day period. 

During a QSO with W6KJR he innocently 
told me that I was his first CE contact. He 
probably did not know that he had nabbed 
Faster Island and not Chile! 

Conditions to Europe were fair with G sta- 
tions predominating. They came through for 
a two-hour period during most days. I had 
counted on making contacts with F, I and OZ 
but none were heard. Africa was represented 
by ZS6DW and FA9VN while the only contacts 
in Asia were with 4X4RE and ZC4IP. In all, 53 

(Continued on next page) 
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twin-lead 
folded dipole ANTENNA 

The AMPHENOL amateur communications 

antenna kit has proved to be very popular 

with amateurs everywhere. They have 

found the antenna to be economical in 

initial cost, efficient in operation and stur- 

dy. Utmost accuracy is assured because 

the amateur cuts the antenna to the spe- 

cific frequency he desires and does all 

assembly work himself 

The amateur an- 
tenna kit is avail- 
able in four mod- 
els: 10, 20, 40 and 
80 meters. 

The complete kit includes: 

2 lengths of #16 copper-clad steel conductor 
twin-lead, cut to band length. 

1 75-foot length of standard 300 ohm twin-lead 
for use as lead-in. 

1 high strength laminated T-block. 
Assembly and installation instructions. 

AMATEUR NET 

$5.35 

20 meters 6.00 

10 meters 40 meters $ 7.80 

80 meters 11.25 

radio parts 
ed MAIE AM PHENOL distributor 

AMERICAN PHENOLIC CORPORATION 
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BUD LOW PASS FILTER 
~~ LF-601 

REDUCES OR ELIMINATES 

TVI FROM AMATEUR 

TRANSMITTERS 

reception caused by transmissions 
from an amateur station can be 
caused by harmonics from the 
transmitter. They can be elimi- 
nated or greatly reduced by the 
use of a Bud LF-601 low pass filter. 
Minimum attenuation of 85 dec- 
ibels on all frequencies above 
54 megacycles and a minimum of 
93 decibels above 70 megacycles. 
Can be used with either 52 ohm 
or 72 ohm coax. Cut-off frequency 
is 42 megacycles. Maximum re- 
jection is adjustable from 55 to 
90 megacycles. 
The Bud LF-60! low pass filters 

i have many other features. See 
7 them at your distributors today 
| or write for literature. 

Amateur Net - $13.95 

BUD RADIO. INC. 
2118 E. 55th St. - Dept. O - Cleveland 3, Ohio 

Allied’s new “Ham Shack Extraordinary” 

We're not ones to boast, but we can’t resist passing 
on what several thousand visiting Hams have said in 
the past few weeks about our new home and about 
the Shack in particular. “Terrific.” “A Whole Ham 
Show in itself.” “What a setup!” These are typical 
comments. We think it’s something to see— so if 
you're out our way or coming through, we know you'll 
get a bang out of a look-see. And if you’re doing 
" business with us by mail, you’ll 

get personal “Shack Service”— 
just as if you’d come in your- 
self ... By the way, have you 
got your copy of our new 268- 
page 1954 Buying Guide? It’s 
the most complete yet—every- 
thing in station gear and elec- 
tronic supplies. Write for it: 
Allied Radio Corp., 100 N. 
Western Ave., Dept. 16-L-3, 
Chicago 80, Illinois. 

(from preceding page) 

countries were worked with the first station in 
each being as follows: CE3AB, CP5EK, CT ICL, 
CXICA, -DL6IC,. EA2CA,  EI27] =BAoVNe 
FO8AI, G4CP, GI5UR, GM3DHD, GW3ZV, 
HB9X, HC2LF, HC8GI, HPITS, HRIAA, 
IIBLF/T, ISIAHK, KH6MG, KL7PI, KP4AZ, 

KV4AA, KZ5CP, -LU7TA,- OA4G— OFICoS 
Interference to television receiver |''QKIMB, ON4AU, PA@UN, PY3DZ, ToT: 

VE7VC, VK7KD, VPIAA, VP5AR, VP9BG, 
VR2AS, W6GDJ, XEIIQ, YNIAA, YSI1O, 
YUIAG,- YVIAA, -ZC41P- ZKIAB Zk eAa 
ZL2FA,. ZP5CF, ZP6DW, 4X4RE and 9S4AX. 

At noon, August 15, we received our de- 

parture notice and after a QSO with my own 
station, CE3AG, the big switch was pulled. 1163 
contacts had been made on CW and -375 on 
phone. 

It may be said here that although the bad 
weather caused us much inconvenience it was 
responsible for my staying on Easter Island for 
eight days instead of the four or five days as 
originally planned. Rough seas made unloading 
of the “ANGAMOS” a slow and difficult task. 

Difficulty with the electric plant probably cost 
me about a hundred contacts but after I took 
time out to thoroughly clean the carburetor all 
went well. An unfortunate moment came fol- 

Location of CEOAA on Easter Island showing 
antenna supports, 

lowing a QSO with W8RLT when a nervous re- 
flex on my part sent the D-104 mike crashing 
to the floor, shattering the crystal. Another 
crystal mike was obtained from the PA system 
on the Island to carry on the phone work. The 
Collins 32V-2 and 75A-1 worked beautifully at 
all times in spite of the rough voyage and han- © 
dling. 

Late in the afternoon of August 15, I bid 
adieu to the kind people of Easter Island and 
after a hazardous trip to the “ANGAMOS” I 
was able to haul my battered body and all 
equipment, including the all-important log, up 
the swaying rope ladder without mishap. 

At this point my ambitions to put CEOAA/- 
MM on the air were zero-minus. After a two-day 
rest, however, wild horses could not have held 
me back and CE@AA/MM was set up in the 
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dispensary with the enthusiastic assistance of 
all on board. At 9:20 am. on August 18, 
CP5EK was contacted at the first of some 200 
QSO’s from CEQ@AA/MM. 

During the next seven days the operation of 
CE@MAA/MM enabled all the passengers and 
most of the ship’s officers to hold phone QSO’s 
with their wives, children and mothers on the 
mainland and I assure you I was the most popu- 
lar man aboard. Many stations were also con- 
tacted who had worked me from the island and 
their kind remarks regarding the expedition 
were most appreciated. 

At last we arrived at Valparaiso on August 
25 after a thirty-two day absence, and I set 
foot on shore with a happy heart and with the 
overwhelming satisfaction of knowing I had 
successfully carried out my ambition to put 
Easter Island on the Ham map. This has been 
a privilege I am proud to have had and marks 
the high spot of my amateur career. It also 
coincided with my 30th year in Ham radio. 
To Commander Lira, to the Captain, crew 

and passengers of the “ANGAMOS” and to the 
Easter Islanders, go my heartfelt thanks for the 
kindness and cooperation which made my trip 
a success. I know this feeling is shared by fel- 
low Hams throughout the world. 
My thanks also go to those Hams who sent 

contributions. These will be used to establish a 
permanent station on Easter Island with the 
probable call letters of CE@AC. Most of you 
should have received your CE@AA QSL’s by 
this date. We had 2,000 printed and are able to 
take care of everyone who contacted us in- 
cluding requests from SWL’s. So—If that card is 
missing, let us know. 

A 522 ON 220 Me. 

(from page 57) 

for the purpose of connecting to the 832A plate 
pins. It will be found that the use of these 
small diameter wires will necessitate cutting 
down on the effective size of the tank coils, 
thereby lowering efficiency appreciably. 

Summary 

This completes the modification and no 
trouble should be experienced in tuning up the 
rig. The tuning dials should fall about half 
scale and as previously mentioned, the meter 
readings should be about the same. Power out- 
put on 220 Mc. as observed on a 25-watt lamp 
bulb was just about the same as on a 144-Mc. 
unit and if the modulation equipment is being 
used, the rig should modulate approximately 
the same as on the lower band. 

All articles should end up by listing the 

(Continued on next page) 
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to the 

E.E. or PHYSICS GRADUATE 

with an interest 

or experience in 

RADAR ov ELECTRONICS 

Here is ' 
any: Hughes Research and 

WNhAL ' Development Laboratories, one 
one of 1 of the nation’s large electronic 

: these organizations, is now creating a 
We » number of new openings in an 

ae important phase of its operation. 
offers you 

t 
& ee z t A 2 @e 

OUR COMPANY 

located in Southern California, is presently 
engaged in the development of advanced 
radar devices, electronic computers and guided 
missiles. 

THESE NEW POSITIONS 

are for men who will serve as technical ad- 
visors to the companies and government 
agencies purchasing Hughes equipment. 

YOU WILL BE TRAINED 

(at full pay) in our Laboratories for several 
months until you are thoroughly familiar with 
the equipment that you will later help the 
Services to understand and properly employ. 

AFTER TRAINING 

you may (1) remain with the Laboratories 
in Southern California in-an instruction or 
administrative capacity, (2) become the 
Hughes representative at a company where 
our equipment is being installed, or (3) be 
the Hughes representative at a military base 
in this country—or overseas (single men only). 
Adequate traveling allowances are given, and 
married men keep their families with them 
at all times. 

YOUR FUTURE 

in the expanding electronics field will be en- 
hanced by the all-around experience gained. 

_ As the employment of commercial electronic 
systems increases, you will find this training 
in the most advanced techniques extremely 
valuable. 

How If you are under 35 years of age 
to and have an E.E. or Physics 

degree and an interest or 
apply experience in radar or electronics, 

write to 

HUGHES 
RESEARCH AND DEVELOPMENT 

LABORATORIES 

Assurance is re- : 

quired that the | 
relocation of the | 

applicant will 

not cause the | 
disruption of an | 
urgent military | 

project. | Culver City, 
Los Angeles County, California 

Scientific and Engineering Staff 
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NEW MOTOROLA 
Home Unit Monitor Receiver 

Now available—the new Motorola Monitor 
or Alert Receiver, for operation in the 25-50 
me. and 152-174 mc. ranges. Optional se- 
lective signaling, emergency 6 VDC power 
supply, and red-yellow-blue-white light 
alert cabinet attachments. Ideal for ama- 
teur, as well as public safety, civilian defense, 
industrial and commercial radio systems. 

For further information write to: 

Motorola 
Communications & Electronics, Inc: 

,Amateur Sales Dept. - CQ - 11 

1327 W. Washington Bivd., Chicago 7, Illinois 
Attention: Harry Harrison, W9LLX, Tel. TAylor 9-2200—Ext. 161 

LIMITED quanti 
NOW AVAILABLE 

NEW 
PANADAPTOR 

This invaluable visual PCA-2 
signal observer is rapidly becoming im- 
possible to get. Order yours TODAY while 
we have a limited supply to fill immediate 
requests, 

For complete 
N aa information 

WRITE now 
for a descrip- 

PRODUCTS, INC. | tive folder. 
14 SOUTH SECOND AVE., MOUNT VERNON, N.Y. 

CQ November 

(from page 57) 

superb DX worked with the equipment de- 
scribed. Well, why should a VHF man not have 
this privilege? The first QSO using this BC-625 
gismo resulted in breaking the then world’s 
record with W5ONS on 220 Mc. 

Ls 

SERVO MECHANISNS 

(from page 16) 

swung more than 180 degrees, the antenna will 
rotate in the opposite direction; therefore a 
habit of swinging the controller more than a 
half turn could soon result in the feeders being 
torn off, in spite of the stop. 

To prevent the antenna from rotating in the 
opposite direction, first turn the controller 
slightly less than a half a turn. Allow the an- 
tenna to rotate far enough, so that an additional 

rotation of less than 180 degrees will put the 
antenna in the desired position; then bring the 
controller to the final position. wpe 

A normally closed “limit” switch in each 
motor lead will give positive protection against 
tangling the feeders. There are a pair of them 
in the AYLC 1591 motor that must be removed. 
They may, be remounted externally for this 
purpose. 

Although my antenna can only be rotated 
about a revolution and a half without damage 
to the feeders, I never relished the though of 

having to swing a beam 340 degrees to achieve 
a net change in position of twenty degrees. 
Therefore, I use no method to limit rotation. 
So far, I have never wrapped up the feeders. 
One reason may be that it is easy to inspect 
them, if I suspect that they are twisting. 

DX ANTENNA 

(from page 23) 

Mc., because it is somewhat shorter than a 
quarter-wave, its efficiency is reduced, but it 

does put out a very good signal both locally 
and at distances of several hundred miles. At 
night on 3.9 Mc., we have worked stations over 

1,000 miles away with this antenna, in the 
Western U. S., and the West Indies, from 
W4RXO. . 
Now for a word about TVI. This antenna 

definitely helps that situation. In the first place, 
it is fed by coaxial line, which is buried under- 
ground from the transmitter out to the tuning 
unit. Use of coaxial line enables us to insert a 
low-pass filter in the line as it leaves the trans- 
mitter. If any harmonics to do get by the filter, 
they are discriminated against by the antenna 

(Continued on page 60) 
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Johnson BI-NET 
e FULLY AUTOMATIC 

Mobile Dual Band Antenna Resonator 
@one antenna 

e two bands 
eno switching 

Dual mobile antenna loading network for 10 and 20 meter amateur 
bands. Mounted in the center of a standard mobile whip antenna, it 
enables the operator to change bands while in motion. Operation is 
completely automatic, no relays nor mechanical control required. After 
initial adjustment, the BI-NET requires no further attention. Now, for 
the first time, true bandswitching mobile operation is attainable. 

The BI-NET is a tuning network consisting of two adjustable, low- 

loss inductors and a ceramic insulated fixed capacitor. Inductors are 
silver plated for maximum conductivity. The assembly is enclosed ina 

streamlined, weatherproof plastic housing and is equipped with 

¥_" x 24 female threads at each end for antenna mounting. Overall 
size, 4-7/16” high, 5-5/16” long, 2 ¥%” maximum width, weight 14 oz. 

AMATEUR NET 

220 SECOND AVENUE SOUTHWEST WASECA, MINNESOTA 

Now Available... 

MOBILE POWER SUPPLY KIT 
Power Supply for mobile or marine transmitiers 

Designed by mobile equipment engineers 

High efficiency with lower battery drain 

Output 500 volts filtered d.c. at 225 ma. 

Does not require high current switching 

Instant start and stop. No waiting for voltage 
buildup or coasting down as in rotary equipment. 

@ No battery drain while on receive or standby 

© Special heavy duty communication type vibrator 
for dependable long life. 

@ Properly designed filter assures very low ripple 

@ Fully detailed assembly and wiring instructions 
6-volt °29' -50 12-volt $3q-50 with each KIT 
input input © Small, compact, rugged construction 

Wired and tested — $7.50 extra 

Nothing else to buy—these KITS mclude all hardware, pre-punched chassis and 
base, rectifier tube, heavy duty vibrator, etc. for immediate shipment. 

PALCO ENGINEERING, INC. 
150 West 75th Street Indianapolis, Indiana 
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BUY OF A LIFE TIME! 
TRIED AND PROVEN THE WORLD OVER 

LETTINE MODEL 240 TRANSMITTER WITH MOBILE 
CONNECTIONS AND A.C. POWER SUPPLY 

This outstanding transmitter has been acclaimed a great per- 
former throughout the world. It is excellent for fixed station, 
portable or mobile operation, Even if you have a transmitter 
of your own you can’t afford to miss this wonderful buy, 
direct from our factory, ready to operate. 

The 240 is a 40 to 50 watt Phone-CW rig for 160 to 10 
meters, complete with: (8 x 14 x 8) cabinet, self contained A.C. 
power supply, MOBILE connections, meter, tubes, crystal and 
coils for 40 meters. Tubes: 6V6 osc., 807 final, 6SJ7 crystal 
mike amp., 6N7 phase inverter, 2 6L6’s mod., 5U4G rect. 
Weight 30 lbs. TVI instructions included. 90 day guarantee 
Price $79.95. 

$25. deposit with order—balance C.O.D. 
80, 20, 10 meter coils $2.91 per set. 160 meter coils $3.60 
Also for CAP, Broadcast, MARS, Marine, State .Guard, Novice. 

LETTINE VFO & ANT. TUNER NOW IN STOCK 

LETTINE RADIO MFG., CO. 
62 BERKELEY STREET VALLEY STREAM, N. Y. 

Keep Uour 

Shab) bat 
ibe a 

BOUND VOLUME 

You'll appreciate the handy convenience of 
this compact volume of the 1951 or 1952 
issues of CO... 
handsomely book- . 
bound in faiaslered $ 7? ) 
cloth. . . distinctive 
gold foil lettering in U. S., Canada and 

Pan-American 
Union. Others, 
$1.00 more. 

embossed in a blac 
panel strip... 
available NOW! 

CQ MAGAZINE 
67 West 44th Street New York 36, N.Y. 
SS rsecesnssescene| 

(from page 58) 

itself, because as we go above 0.58 wavelengths 
in length, the radiation from a vertical antenna 
shifts from low to high-angle, where it can’t do 
any harm to your neighbor’s TV picture. The 
21-Mc., drooping ground plane also discrimi- 
mates against harmonics because of the mis- 
match which occurs at harmonic frequencies _ 
between antenna and feed-line. 
And there you have it—a four-band antenna 

which takes very little space, which is neat in 
appearance, and which is easily erected. Com- 
ments and questions from readers will be 
welcomed. 

ee 

PROPAGATION 

(from page 45) 

ionosphere to tilt so that they deviate considerably from 
being parallel to the earth, thus causing a transmission 
to be scattered in many directions rather than being 
normally reflected along its great circle path. Addition- 
ally, because of the tilt of the horizontal reflecting sur- 
faces, the signal arriving from one direction will strike 
the reflection surface at a different angle than will a 
signal arriving from the reciprocal direction. This pro- 
duces different reflecting characteristics and scattered 
signals of this nature do not usually obey the laws of 
reciprocity, and may result in “one way skip.” ‘One 
way skip’’ due to scattering can usually be detected by 
the weakness and eharacteristic fluttery or warbly fade 
associated with scattered signals. Scattered signals also 
usually arrive from directions that seem to bear no 
visible relationship to the direction of the transmitting 
station. E 

Scattering can take place from the regular layers of 
the ionosphere, Sporadic E layer, from Auroras and also 
trom ground reflection points. 

“One way skip” is therefore usually attributed to the 
geographical variation in atmospheric noise levels or 
scattering from irregular surfaces. 

Thanks to all of you who have taken the time to 
send me comments regarding “DX and the Sun’ which 
appeared in the July and August issues of CQ. It is 
gratifying to know that the article was found to be 
helpful in explaining some aspects of the mechanism 
that makes it possible for us to transmit radio signals 
over great distances. 

THE NOVICE SHACK 

——e 

(from page 50) 

line similar to the one in the picture, although it 
may be much shorter than that one. —s 

To tune a sixty-five foot antenna on 3.7 Mc., con- 
nect the stator of the condenser to one end of the 
coil, its rotor to ground, and the antenna to the 
vilier end of the coil. 

jf you wish to tune this antenna to 7.2 Mc., or a 
130-foot antenna to either band, connect the. con- 
denser across the coil, grounding the rotor end, and 
conect the antenna to the stator end. + 

Tuning with either arrangement consists in ad- 
justing the antenna condenser for maximum plate 
current, then returning C1 for the “dip”. in plate 
current, varying the number of turns in L2 to vary 
loading. Use the minimum number of turns that 
will permit drawing the desired current. 

Ria 

(Continued on next page) 

5 
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Letters And General News: 

FCC Nabs KP4 Novice 

While Pirating Other Calls 

The Spring and early summer issues of ‘Ground 
Wave,” the monthly bulletin of the Puerto Rico Amateur 
Radic Club contain several references to some “‘lid”’ 
appropriating various KP4 eall letters. But the pot 
really boiled over in July when the FCC moved in and 
apprehended the culprit. KP4ZZ/KP4ES/KP4MU /KP40B 
/KP4JM/KP4CP/KP40S, ete., was Novice Licensee 
WP1TQ! 

Charges facing WP4TQ include: Novice licensee using 
a VFO, operating on a frequency not assigned to Novices, 
Use of ficticious call letters, and failure to maintain a 
log of operation. The four alleged violations occured on 
ten known days. Section 502 of the Communications Act 
of 1934 provides a fine of up to $500.00 a day per viola- 
tion upon conviction, plus suspension of license. Enough 
said. 

If any comment on the above is required, WP4TQ 
made it. He was assuring the station he was working 
thusly: ‘“‘They’ll never catch me. I’m too smart for 
them.’”’ At that moment ‘“‘they’’ knocked on the door 
of his shack. 

More pleasant news from Puerto Rico is the announce- 
ment by the P.R.A.R.C. that they are now issuing a 
special WPR-N (Worked Puerto Rico Novices) certificate 
to any station submitting proof of two-way radio contact 
with. ten Puerto Rico Novices, using CW emissions only. 
Once the certificate has been won, stickers will be 
awarded for proof of contact with additional P.R. Novices 
in blocks of ten. 

Mail confirmations with return postage to Puerto Rico 
Amateur Radio Club, Inc., P.O. Box 3533, San Juan, P. R. 

They say confession is good for the soul, so here goes. 
A few weeks ago, I received a postal card from a Novice 
listing the call letters of the DX stations he had worked 
on 21 Mc. Sad to say, the card immediately disappeared. 
If the writer of the card sees this, I offer my congratula- 
tions on his fine work of contacting DX on 21 Me. in the 
middle of summer when conditions were supposedly the 
poorest and my apologies for mislaying his card. For 
what it is worth, the only call letters on the list that I 
recall are those of TA2EFA (Turkey). 
KN2EPZ writes, “Talk about premonitions! The night 

before I got my ticket, I dreamed that I got the call 
KN2EPZ. The next day my ticket arrived, and my call 
is KN2EPZ! I have eleven people who will verify the 
truth of this story. 73’”,—Walt, KN2EPZ. 

Dan, K2BVQ, writes, “Dear Herb, I received my 
General ticket last month, so KN2BVQ is gone forever. 
Tho my eall is changed, I’m not. I am still active on 
Novice 40. My twenty watts and my S-20R (plus audio 
filter) seem to work best there. As a Novice, I racked 
up fourteen states and got my code speed up to fifteen 
w.p.m. But best of all, I made over seventy new 
friends. 

“This letter is written in an attempt to make more 
new friends. Enclosed is a TVI form letter (Too long to 
print: Herb). It was gotten out by the Wave Riders, a 
radio club I am proud to belong to. I would like to 
extend an invitation on behalf of the rest of the Wave 
Riders for any teen age Ham or would-be Ham to come 
to one of our meetings and meet the fellows. 

“Clubs are a good way to learn what you must for 
your new ticket or to learn from the experience of 
others how to make your procedure top notch. Also, it 
is easier for a group of people to put up your new 
antenna than for your to go it alone. 

“To date, our club dues are $0.00 per. year. When 
money is needed for form letters, etc., we hold a volun- 
tary collection among our members. Any who wish to 
join need only to pick up their telephone and call (in 
Brooklyn, N.Y.) ULster 3-7148, and ask for Dan— 
that’s me. Vy 73’’—Dan Grunberg, K2BVQ, 1518 50th 
St., Brooklyn 19, N.Y. 

Eddy, W5ZBC, gets right to the point. ‘‘Dear Herb, I 
got the “N” out of my call. Anyone who has traffic for 
Arkansas and nearby states can call W5ZBC on 7209 Ke. 
(In the phone band! Herb) between 3:45 and 5:30 p.m., 
maybe later. 73’’—Eddy, W5ZBC. 

From Ontario, Neal, VE3BRF writes, ‘‘Dear Herb, 
although I am not a Novice, I am a comparative new- 
comer to Ham radio. And I like your column in CQ. 
Been on the air since last September. The very first 
station I worked was a Novice station—WN2ILQ. Since, 
I have worked many Novices, being the first VE for 
many of them. 

“T am frying for WAS (worked all states) on 80” 

(Continued on next page) 
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BIGGEST BUY ON MARKET 
for 2-METER CONVERTER KIT 
For those who want to operate on 2-METERS, here’s 
THE BIG BUY YOU’VE WAITED FOR: K & L 
2-METER CONVERTER KITS—with or without 
Power Supply. These enable you to receive 2 meters 
on a conventional Short Wave Receiver. Especially 
designed Push-Pull 6J6 R. F. Amplifier into 6J6 Os- 
cillator-Mixer. Balanced line input, coaxial output. 
All slug tuned adjustments, high quality components. 
Output frequency is 21 to 25 MC. Highly stable oscil- 
lator. . . . Tests show they operate as effectively as 
many more-expensive crystal units. 

These quality K & L 2-METER CONVERTER KITS 
have ALL necessary components supplied. The Gon- 
verter is PRE-WIRED excepting the tuned Cir- 
cuits. . . . Small size: Only 5” long—3%4“ wide—34" 
deep. .. Anyone with even the slightest experience 
can complete in, a comparatively short time. . . 
COMPLETE SIMPLIFIED INSTRUCTIONS SUP- 
PLIED WITH EACH KIT. With proper assembly, 
WE GUARANTEE satisfactory results. 

Can be used for a Mobile 2-Meter Converter into a 
Standard Mobile Converter by using Model 1 and a 
separate battery for oscillator tube filaments. 

6J6 Tubes (each unit requires 2). $4-25 

net each. 

PEI 

“K & L MUDEL 1 
K & L MODEL 1 KIT: $@.95 

Unbelievably low Wt.: only 8 oz. 

K & L MODEL 2—WITH POWER SUPPLY 
K & L AC MODEL 2 KIT: $44 45 

UNUSUAL PRICE — 

Same as MODEL 1 but also includes Complete Power 
Supply with Instructions. Wt.: Only 24 oz. 

K & L RADIO PARTS CO. 
PRospect 0553 

1406 VENICE BLVD., LOS ANGELES 6, CALIF. 
POSTAGE PREPAID ANY PLACE IN U.S. Send 
check or money order TODAY. No C.O.D.’s. California 
orders add 3% sales tax. 
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AT ANY PRICE... 
you couldn't ask for more 
ina MOBILE TRANSMITTER! 

40 WATT 
BABCOCK 
MOBILE 

D-X MITTER 
6 BAND—BAND 
SWITCHING 

-2 Bands (3.5— 
7.3 me) (14—30 

mec) 

- 2 Crystal Fre- 
quencies per band 

- Instantaneous An- 
tenna Change-over - ; with LS-1 or La- eatures: 2 alts into 8 ft 

Finest Components available whip 

ae foal frente ONLY $99.50 

HAM NET Complete Metering, including 
Watts output into 52 ohm 

Priced to Gain Vol- 
ume Sales among 

antenna load 
Small Size—5” hi., 8” wi., 7” d. 

Discriminating 
Readily adaptable to mobile or/ Ham Operators 

ome Use: PRICE INCLUDES 
ABSOLUTELY GUARANTEED TUBES 

Write for Free Literature and name of your nearest dealer. 

RADIO ENGIN ; . 
BA 3) C OCK * 7942 Woodley avin Nace co 

SWITCH ASSEMBLIES 
Save Time—Cut Costs! 

3 Coil assembly includes coil 

and field piece. Contact as- 

sembly consists of switch 

blades, armature, return spring 

and mounting bracket. Stand- 

.. ard and Midget contact as: 

s, semblies in either S.P.D.T. or 

D.P.D.T. are snterchange- 

_ able and can be used with any 

of 13 coils described below. 

CONTACT SWITCH ASSEMBLIES 
CAT. NO. TYPE COMBINATION 200-1 Standard 8 amps inate Pole Double Th 200-2 Standard 8am ouble Pole Double Threw ps 
200-3 Standatd Contact Switch Part Kir Titioatdeteic c arts Kit with complete assembly and 

200-4 Standard 125 amps Double Pole Doub, eTh 200-5 Standard 8 amps Four Pole Dout e Thtew poor miaese 8 aoee anaes Pole Double Throw 200-M2 Mid 8am Double Pole Double Throw 200-M3 Midget Coatect Swish Parte Kit with complete assembly and wiring details. 

13 COILS ASSEMBLIES 
A.C.COILS* 0.C. COILS CAT. NO, VOLTS CAT. NO, VOLTS 200-6A 6 A.C. 200-6D 6 0.C 200-128 | 12 A.C. 200-12D 12 D.C. 200-24A 24 A.C. 200-24D 24 D.C. 200-115A 115 AC. 200-32D 32.D.C; 

200-110 110 0.¢, o 
200-5000D ¢. 

*AIL A. C. coils available in 25 and 60 cycles iat 422A 

GUARDIAN (CJ ELECTRIC 
1604-M W. WALNUT ST. CHICAGO 12, ILLINOIS 

A Complete Line of Reijays Serving Radio Amateurs 

CQ November 

(from preceding page). 

and would like to work some of the Novices in the 
southern states. If any are interested, I would like to 
arrange a sked. To encourage them, my best Novice DX 
on ‘80°’ was with Betty, WN6QPI (my first YL!), and 
she was using only twenty-five watts input and a long 
wire antenna. Fine business indeed. 
“My WAS score is thirty-three worked, twenty-five 

confirmed. Some of my unconfirmed states are in the 
south. Not Novices, though. I find that they usually 
QSL 100%. I do too, and that’s why I like to work 
Novices, even at five wpm 73’’—Neal, VE8BRF, Box 
427, Oshawa, Ontario, Canada. ; 

Don, KN2EGM, has a very common “gripe... ‘‘Dear 
Herb, Well, after a long wait, I have my ticket. I have 
been on the air for exactly one week and have made 
about fifteen contacts. Already, I have a gripe. Some 
of the fellows I ask to QSL reply, ‘I will QSL only if 
you QSL ‘rst.’ In my opinion, that is being childish 
and foolish. 

“T would like to get in touch with any other Novices 
in my home town so that we could organize a club. I 
presume they all read the Novice Shack, therefore, I 
hope they will give me a call on the air or the telephone. 
73”—Don Parker, KN2EGM, 37 Roquette Ave., Elmont, 
L..I., New York. Telephone: FL .23749. : 

Richard, KN2DEM, writes, “Dear Herb, I’ve worked 
eight or nine states in about two months. I have a 
Meissner transmitter, running thirty-five watts, an HQ- 
129X receiver, and folded dipole antennas for 3.7 Me. 
and 7.2 Mc. When I operate 3.7 Mc., I use the 7.2 Me. 
antenna on the receiver, and vice versa. ‘ 

“T was thirteen years old today, and I am helping a 
friend (12) get his Novice ticket. My dad is W2ASI. 
He has been a Ham for twenty-eight years. 73’—Richard, 
KN2EDM. 
From Roy, WN3WAF, “Dear Herb, I got on the air 

with the good help of Andy, W3NL. In about two 
months, I’ve had about 100 contacts, with fifty-two con- 
firmed. My transmitter uses a 6L6 running twenty watts, 
and the receiver is an S-40A. 

“T live in an apartment and have had some antenna 
trouble. I would like to hear from anyone with any 
suggestions. 73’’—Roy Goldsmith, 549 Newcomb St., SE, 
Washington 20, D.C. Phone JO 2-6804. 

Help! 
Lads requesting help in obtaining an amateur license 

this month are: 
Bill E. Stroud (16), 168 Hamilton St., Plymouth, 
Mich. (Wants pen pals interested in amateur 
radio). 
Burt Cohen, 133 West Scott; Fond du Lac, Wisc. 
Paul Helmick, Jr. (14), 3328 Dartmouth Circle, 
Montgomery, Ala. 
Edward Jars (14), 21a Richmond St., Philadel- 
phia, Pa. Phone RE 9-1613. 
Donald Kellicutt (16), Horton, Mich. 
Bobby Powell, Drawer #5, Wilson, N. C. 
Leigh Littleton, 730 Fairview Ave., Bowling 
Green, Ohio. 
Don R. Ruse, 10091 Brecksville Rd., Brecksville, 
Ohio. (Also interested in forming "SWL corre- 
spondence club:) © 
David Boyd (14), 874 Mill Road, Buffalo 24, 
N.Y. Tel HO 2013. 

St. Louis 19, 

Kahuka, | 

< 

Hae Uuholland, 1656 Liggett Ct., 
0. 

Albert Del Rosario, P.O. Box 152, 
Oahu, Hawaii. 
James G. Wray, 252 Lee St., Hampton, Va 
(Has photographic darkroom. Will be glad to: — 
develop and print helping Ham’s pictures.) © + 
Johnny Ulmer, 7925 Spruce St., New Orleans, La: = 

Getting back to our letters, Jack, W®OKSF, “says, 
“Dear rb, As a Novice, I worked forty-two states’ with 
fifteen watts input. Now I am running ten Watts te a 
Meissner ‘Signal Shifter,” mostly on 7 Me. With ‘it,“I 
have worked Bermuda and Mexico, and several Cana- 
dians. 73”—Jack, WOKSF. 
Myron Smith, SWL/WN2, comments, “Dear Herb, I 

notice that some SWL’s object to sending postage with 
their cards. I write letters and enclose postage when I 
report hearing a station. My friend just sends cards. 
My percentage of replies is over fifty per cent. His is 
very low. 73’”—Myron, 222 Ames St., Rochester 11, N.Y. 
Ex-Novice Jim, W3UX0, writes, ‘Dear Herb, I do 

not have a rig of my own now, because I am building a 
new one that will run seventy-five watts to a 6146. But 
T operate W38PQT, the club station at the Patuxent 
Naval Air Station. So far, I have worked thirty-four 
states and seven foreign countries... 
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“Regarding the letters you receive from fellows who 
think they will not like CW when they get their licenses: 
At first glance, it may seem harder than phone, but 
the thrill that comes from being able to send and re- 
reive high-speed code and the fact that one can get out 
well with relatively simple equipment means much more 
to me than operating phone. I operate CW almost ex- 
clusively and doubt if I will be on phone for a long time 
—if.ever. I have a 25-wpm. sticker and can copy 
almost thirty. 

“T am fifteen years old, and I would like to hear from 
some YLs about fifteen or sixteen. 73”—J. S. Goldring, 
W3UXO, c/o Dental Clinic, NAS, Patuxent River, Md. 

Bill, W4TFP, reports what was probably the first 
Novice operation froma boat. A condensed version of 
his letter follows: ‘‘On’ October 13, 1951, two friends 
and I went on an overnight fishing trip in a twenty-one 
foot cabin cruiser. The cruiser was designed for two: 
therefore, with three people, plus complete fishing and 
diving equipment, there was not room for a rig, but 
that did not stop me. 

“There was no 1lbv. a.c. on aboard; so:I operated the 
RME 45 and my Novice transmitter from a vibrator 
power supply and a storage battery. Getting a late 
start, I just threw the equipment into the cabin until 
an hour before the schedule I had arranged with W4LMT 
to notify our parents of our safety. I screwed a twelve- 
foot, collapsible whip on the deck and connected it to 
the™transmitter through a length of bell wire and tuned 
up.. Promptly at 1700, I called W4LMT, who came back 
with a surprising RST599X report. After handling my 
traffic and arranging another schedule for the next day, 
I closed down to conserve the storage battery. It was 
hard to do, because I heard another Florida station and 
one in Georgia calling, but I had no choice. The 
schedule the next day went off with a hitch also, and 
our parents were waiting when we docked. 173’’—Bill, 
W4TFP. (See picture on these pages for an idea of 
Bill’s present station—Herb.) 
“Ralph, WN8NMG, writes, ‘“‘Dear Herb, In eight weeks, 

I have worked twelve states and Canada. The trans- 
mitter runs thirty-five watts, and the receiver is an 
NC-125. I use a 144-wave antenna on 3.7 Mc. and a %- 
wave one on 7.2 Mc. 173’—Ralph, WN8NMG. 

That takes care of our space this month. Keep those 
letters and pictures coming. 73, Herb, W9EGQ. 

YL’S FREQUENCY 

(from page 43) 

guitar. She also plays the mandolin. John and June’ 
have always taken part, singing solos or whatever 
was needed, even when they were very small. 

Just to complete the family affair, they offer an 
award to anyone who works all four of them on the 
air. It’s a certificate called WAB—Worked All 
Battins. FB, folks, and good luck to all of you! 

14th YLRL Anniversary Contest 

~The annual YLRL Anniversary Party will be held 
this year in December. The phone portion of the 
contest is set for Dec. 5th, and the CW portion for 
Dec. 12th. Details “are given in the box. Join the 
fun and’ get acquainted with other YLs. Any and 
all YLs are invited to participate, but only members 
of .YLRI are eligible for awards. 

bi Conventions 
‘The New Hampshire State Convention on Sept. 

13th at Concord drew a record turnout of about 
thirty-five YLs. The photo, for which our thanks to 
WIFTJ, shows those who attended the YL meeting. 
Others at the convention included WIMDV and 
WNIWVT, and there may have been more. The YL 
meeting was directed by Peg, WIBCU, assisted by 
Esther, WIRYJ. Each YL told a little about herself. 
including call, bands worked, etc. This was followed 
by a YL QSL card contest, won by WIOAK for her 

(Continued on page 65) 
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All-Purpose Crystal 

MICROPHONE 

MODEL 777 
List Price $21.00 

MODEL 777s (with switch) 
List Price $23.00 

(Price includes cradle 
for mounting on stand) 

Its Versatility and ‘Hand-a-Bility” 

give you an ideal low-cost 

all-purpose microphone 

WW 
SS Nal 

X 
Py LIGHT! The new “777” Slim-X Micro- 
phones are rugged little microphones weighing 
only 6 ounces! They are designed for good- 
quality voice and music reproduction. Their ver- 
satility and “‘hand-a-bility” make them ideal for 
use by lecturers, announcers, instructors, and 
Hams; for audience participation shows; carni- 
vals; panel and quiz shows; and use with 
home-recorders. When mounted on _ either 
cradle or swivel, the 777” can be removed in 
a flash (no tools necessary)—simply by lifting 
it out of the holder. This makes it an ideal 
“walk-around” hand-held microphone. 
TECHNICAL INFORMATION: Smooth fre- 
quency response—60 to 10,000 c.p.s.; special- 
sealed crystal element—for long operating life; 
high impedance; 7’ single-conductor cable, dis- 
connect type. Dimensions: (Microphone only) 
Length, 414"; Diameter 1”. Finish: Rich satin 
chrome overall. 
NOTE: Lavalier cord for suspension of Microphone 
around neck is included. 

ACCESSORIES FOR ‘777" 
MODEL S38 STAND is a heavy die-cast base. Includes 
metal screw machine stud for connecting microphone 
adaptor to stand base. List Price: $3.30 

MODEL A25 SWIVEL ADAPTOR fea- 
tures a long-life, high-quality swivel 
connector. Is lined with a long-life nylon 
sleeve—for noise-free and scratch-free 
insertion and removal of microphone. 

List Price: $5.50. 
With 
Lavalier 

On Floor 
Stand 

& On $38 Desk Stand 
Pur ae With A2S Swivel) 

SHURE BROTHERS, INC. 
Manufacturers of Microphones and Acoustic Devices 

225 W. Huron St. @ Chicago 10, Ill. @ Casle Address: SHUREMICRO 
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BECAUSE—C@ is the one magazine in the Ham field that pays top dollar for 

top-notch feature material. You don't take a chance on catching a "prize" 
from a CO article because everyone of them is paid for. 
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will never be equalled for coverage. 

BECAUSE—C® plans on expanding in the fields to be of greatest interest to the 
maximum number of readers. Having demonstrated our leadership in mobile 
work we will go on to thoroughly cover other important aspects of the hobby. 

BECAUSE—CQ has consistently published the most outstanding articles on new 
subjects within the past year. In antennas it's the ''T2FD"'s in mobile noise 
limiting it's the "TNS": in receivers it's "Mechanical Filters’; in VHF it's the 
''Piggy-Back''—name any field and see if CM hasn't covered it! 

Subscribe now by using this handy envelope te » P 

P.S. Not shown in the regular subscription rate chart is 
our ‘Buddy Rate" which provides a means of sending e 
a subscription to a friend overseas as a Xmas present. CQ Magazine 
A eee subscription plus your own one year sub- 
scription {or extension) may be obtained at only 
$5.00. This is a saving of $2.00 over the individual 67 WEST 44th Street 
rates. Why not take advantage of this offer to tell New York 36, N. Y. 
someone overseas you are thinking of them. 
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YLRL 14th ANNIVERSARY PARTY RULES 
Dates: Phone—Start Sat., Dec. 5, at 1200 

EST. End Sun., Dec. 6, at 
2400 EST. 
Start Sat., Dec. 12, at 1200 
EST. End Sun., Dec. 13, at 
2400 EST. 

Operate only 20 hours on phone and 
20 hours on CW. 

Frequencies: All bands. Cross-band operation, 
phone to phone and CW to CW, is 
permitted. 
Contest open to any licensed YL or 
XYL operators throughout the 
world. Not limited to YLRL mem- 
bers. Contacts with OM’s do not 
count. 
Call “CQ YLRL.”’ 
QSO number; RS or RST report; 
name of State, U.S. Possession, VE 
District or Country. 
a—5 points for each contact. 
b—Same YL may be worked on 

other bands for additional credit. 
c—Add number of points and then 

multiply by number of different 
States, U.S. Possessions, VE 
Districts and Countries worked. 
Maryland and District of Colum- 
bia count as one state. 

d—All phone contestants running 
150 or less watts input at all 
times may then multiply the 
final score by 1.5. 

e—All CW contestants running 150 
or less watts input at all times 
may then multiply the final score 
by 1.25. 

Highest phone score—Cup 
Highest CW secore—Cup 
(These cups are awarded on a year- 
ly basis. Any operator winning the 
same cup three times gains per- 
manent possession of it.) 
2nd and 38rd place awards to be 
donated. 
Certificate for high score for phone 
and CW in each U.S. District and 
Country. 
Copies of phone and CW contestants 
logs must .be postmarked not later 
than Dec. 31st, 1953; to be sent 
directly to Ruth B. Siegelman, 
W2OWL, Vice-President, YLRL 
1414 Wythe Place, Bronx 52, New 
York. 

When submitting copies of logs, 
please list phone contacts and CW 
contacts separately. 

Cw— 

Eligibility : 

Procedure: 
Exchange: 

Scoring: 

Awards: 

Logs: 

oak-leaf QSL card. Her prize was an Englishware 
dinner plate with a picture of the N.H. State House 
archway. Following the informal YL get-together, a 
YLRL meeting was held under the guidance of 
Ann, W10AK, first district chairman. Ann gave a 
door prize which was a title with the State of Ver- 
mont on it. She gave a short history of YLRL and 
nominations were made for first district D/C for 
next term. 

The Delta Division held its convention in New 
Orleans on Sept. 5-6. Though we have no list of 
YLs attending, there were some 200 XYLs and YLs 
who enjoyed the afternoon tea, informal coffee and 
“Out of Style” show. This depicted styles worn 
from 1910 through the 30’s and apparently was as 
much enjoyed by the OMs who invaded the enter- 
tainment as by the gals. Lots of the ladies went 
home happy with prizes won, for close to fifty were 
given away, the top ones a TV set, oriental rug and 
three sets of dinnerware. 

Here and There 

W9FZO and W9FSS are now definitely located in 
Florida. The QTH: 1038 Macy, West Palm Beach. 

(Continued on next page) 
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CRYSTALS! 
370 396 419 443 466 491 
372 397 420 444 468 492 sia 374 398 422 445 469 493 $15 375 400 423 446 470 494 516 376 401 424 447 472 495 518 377 402 425 448 473 496 $19 379 403 426 450 474 497 520 380 404 427 451 475 498 522 381 405 429 452 476 500 523 383 406 430 453 477 501 525 384 407 431 454 479 502 526 385 408 433 4ss 480 503 527 386 409 434 456 481 504 529 387 411 435 457 483 S05 530 388 412 436 458 484 506 531 390 413 437 4s9 485 507 533 
391 414 438 461 486 508 534 392 415 440 462 487 509 536 
393 416 441 463 488 $11 S37 
394 418 442 464 490 512 538 
395 465 540 

ASSORTED SPECIALS! 
Any 5 Above Asstd, Crystals (except the 500 Ke) 39¢ ea. 
Any 10 Above Asstd. Crystals (except the 500 Ke) 29¢ ea 
Any 20 Above Asstd. Crystals (except the 500 Kc) 25c ea. 

COMPLETE SET—80 CRYSTALS 
In above graduations from 370-516 Ke., 54th Harmonie, 
INCLUDING 500 Ke. & 455 Ke. crystals. $9 95 
ONY raxaeheke sh" ipetsnr siete ate NS Per Set 

COMPLETE SET—120 CRYSTALS 
In above graduations from 370-540 Ke., 72nd Harmonic, 
PLUS 500 Ke. & 455 Ke, crystals, 
ONLY peeaeteirn Rt atslanrs Aero: tend ial ate EL Per set 14.95 

200 KC. CRYSTAL................. Ea. $2.25 
moOOLZKC. SE CRYSTAL: fi oie ee Ea. 1.25 
LOOOR KCe] CRYSTAL. oc. ite ee Ea. 3.25 

All items subject to prior sale. Send for FREE Catalog. 
ARW-2 REMOTE CONTROL UNIT 

Front can be converted to 2 meter. Comes equipped with 
large complement of tubes, & crystal. Has ten 10,000-ohm 
relays which can be made into individual radio control 
unitsmAlienews Full /Prices a sates Gin see ee $27.50 

J. J. GLASS ELECTRONICS CO. 
1624 S. MAIN ST. LOS ANGELES 15, CALIF. 
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TWO FREE 

ANOTHER RAISE! 
sometimes three—while 

struction by mail. Low cost. Courses tailored 

Men and women often report two pay raises— 
studying with I. C. 

That’s just the beginning! You’ll be amazed how 
fast you progress, how quickly you can master any 
one of 391 fascinating subjects. Personalized in- 

Ss. 

to 
your needs—whether unskilled or executive. Easy- 
to-follow texts, Diplomas to graduates. 

‘How to Succeed.’’ 

BOOKS 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 2784, Scranton 9, Pa. 

Without cost, send me free book, “HOW TO 
SUCCEED” and free catalog on course checked. 

1 Accounting 
O Aeronautical Engineering Jr. 
O) Aircraft Drafting 
O Architecture 
O) Architectural Drawing 
O Automobile Mechanic 
C Auto-Elec. Technician 
O) Bookkeeping 
©) Building Contractor 
0) Business Administration 
OC) Certified Public Accounting 
UO Chemical Engitieering 
O Civil Engineering 
QO) Cotton Manufacturing 
CJ Diesel Engines 
0) Diesel Locomotive 
O) Drafting 
O Electrical Engineering 
O Electrical Maintenance 

OO Highway Engineering 
OJ Hydro-Electric Power Plant 
O Industrial Engineering 
0 Industrial Instruments 
© Industrial Supervision 
O) Machine Shop Practice 
1) Mathematics 
O Mechanical Engineering 
1 Mechanical Drafting 
OO Practical Accounting 
O Practical Electrician 
DO Reading Shop Blueprints _ 
DO Reading Structural Blueprints 
DL Radio Servicing 
D Railroad 
C1 Railway Postal Service 
O Salesmanship i 
1) Stenographic-Secretarial 
O Structural Engineering 

O Electronics O Textiles 
O Foremanship (2 Toolmaking 
O Television OD Tool Design 
Cl General Radio 0 Traffic Management 
C High School Other 

Name SSten 2 Motes ete aN 

Home Address. nN 

Olly! 28a Ree aoe es State__ 

Occupation a 

Special tuition rates to members of Armed Forces. Canadian residents 
address International Correspondence Schools Canadian, Montreal. 

Also free big 
catalog on course that interest you. 
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RADIO Surplus Buys: 
MIDGET TYPE NT-6 

WILLARD 6-V STORAGE BATTERY 
DRY CHARGED 

3 amp hour rating, Transparent p’astic case, 
Size 354”x 1-13/16” x 23%”, Weight ap- 
prox. 11% lbs. Uses standard electrolyte. 
Regularly lists at $12.00 $2.49 ea. 
each. Now sensationally 4 for $8.50 
priced. New. Unused. postpaid 

TUNER FROM NAVY 

“BN” EQUIPMENT 
Simply modified into 2-meter converter 
for car or communications receiver. 

Uses 1-636, 1-6SH7, 
1-9006, 1-6J5 (Not 
Furnished). Slug is 
tuned from 157 to 187 
Megacycles. Includes 
schematic diagram for 
“BN’”’ equipment, Now—A New 

MOWRPrice tote oie ns ane Fach 

CRYSTALS 
. . . in FT 241-A Holders—1t2” Pin SPC. 

Marked 54th OR 72nd Harmonic MC, Freq. Listed below by 
fundamental frequency with fractions omitted. 
500 KC Crystals ea. $1.95 1000 KC Crystals ea. $3.95 

200 KC Crystals ea. $3.95 
Write for our complete list of crystals and prices. 

POWER TRANSFORMER 
Primary 125 volts tapped at 105 and 115 volts 50 to 
425 cycles. Secondaries: 5.1 v, at 3.0 amps. 325-0-325 
vy. at 0.175 amp., 5.4 v. at 8 amp., 6.4) v. at 10.3 amp., 
2.5 y. at 3.0 amp., 4500 vy. at .0O5 amp., 2.5 v. and 
4500 volt windings insulated for 6000 volts, All other 
windings insulated for 1500 volts. Cost govern- $3 95 

ment more than $42.00—a real bargain at—Ea. © 
Shipping wt. 29 lbs. 

ALL EQUIPMENT F.O.B. PASADENA UNLESS OTHER- 
WISE SPECIFIED. PLEASE ENCLOSE FULL AMOUNT 

WITH ORDER 

: C & H SALES CO. 

2176 E. Colorado St. - Pasadena 8, Calif. 
Box 356-NQ East Pasadena Station - Pasadena 8, Calif. 

a Se ee oe oe ee es ee ee ee ee ee | 

| | 

: : i 
| WE NEED YOUR SURPLUS 

ELECTRONIC EQUIPMENT ! 
! WE PAY TOP $$$ FOR: 
| @ RADIO RECEIVERS e PLUGS | 
| @ TRANSMITTERS @ CORDS | 
| @ ARC-1 @ RELAYS f 

@ ARC-3 @ TELEPHONE 
| @ ART-13 MATERIALS | 
je CONTROL BOXES @ AN CONNECTORS | 

e INDICATORS @ WE BUY 
| @ CLAMPS ANYTHING! | 
J] WRITE, WIRE TODAY! TELL US WHAT YOU HAVE | 
| TALLEN CO., Inc., Dept. CQ | 
i 159 Carlton Ave. Brookiyn 5, N. Y. ' 

Can tS 

Setechronic Supplies, Inc. 
has moved to 

1320 MADISON AVENUE 

TOLEDO, OHIO 

Free catalog and gift to those who report reading 
this announcement. 

(from preceding page) 

The all-Ham Battin family of Elgin, Ill. L. to r.: 
John, W9MEM; Edith, OTO; Ev, OWD; and 
June, OTM. The photo was taken on Aug. 14th, 
the 20th wedding anniversary of Edith and Ev. 

Helen and Ralph send a special thank-you to all 
the Hams they visited this summer and who extend- 
ed such grand hospitality. 
New check-ins for the NYLON net are W7PQW, 

W7RXT and VE7UF. 
September meeting of the Los Angeles YLRC 

drew twenty-five YLs. In addition to regular club 
members there were these visitors: W3VNN, W5RFK, 
W6AKE, SGL, QLM, PCO and KN6ACN. ° 
W6EHA, Gen, is new NCS for the YLRL 20-meter 

net (14,240 kc) beginning Oct. Ist. Gen and her 
OM, by the way, are sporting a new 32V3, a 75A3 
and a new steel desk to hold ’em. Seems this all 
comes by way of having lived in a trailer all the 
ine they were in Las Cruces, N.M., and saved paying 
rent! 

33—till next month—W5RZJ 

PI-NETWORKS 

(from page 25) 

4039.0. 

289.0. 

ah 

B+ BIAS 
SUPPLY 

Fig. 6. Final values for solution of second 
problem. 

Conclusion 

The pi-network has a definite role in the de- 
sign of new equipment. It is hoped that this 
simplified approach may help in understanding 
how the pi-network may be used. Credit is due 
to W@EDB for advice and suggestions on 
this solution. 
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Do you want cash for that old receiver?— 
see our revitalized classified section! Is 
your junkbox overflowing into the living 
room? Well, make a clean sweep with the 
aid of a CQ classified ad. You'll be more 
than satisfied with the results. 

AMPLITUDE MODULATION 

REVIEW 

(from page 37) 

of a final amplifier tube having a third of the 
dissipation that would be required with con- 
stant carrier. ‘The peak d-c power that must be 
delivered by the power supply, however, is still 
the same as that for constant-carrier operation 
with carrier power Po. To the extent that the 
required power-supply regulation can be 
achieved by adding filter capacity, the power- 
supply requirements approach the average 
power consumption of about one-fourth the 
supply required for constant-carrier operation 

TABLE 3. SCREEN, MODULATION PLATE DISSIPATION 
Pq=13.5 WATTS 

TOTAL d-c AVERAGE. CARRIER | PEAK-MODULATION 
CARRIER POWER INPUT POWER OUTPUT | CARRIER OUTPUT 

Ps (WATTS) (WATTS) Po (WATTS) 

CONSTANT 
CONTROLLED 

* =WITH PERFECT POWER SUPPLY REGULATION 
% WITH MODULATION. CARRIER POWER ZERO WITH NO MODULATION. 

with carrier power P.. Table 3 compares the 
peak-modulation carrier output power, the aver- 
age carrier output, and the d-c power input re- 
quired for operation of. the final at 13.5 watts 
plate dissipation. 

Conclusions 
The questions posed at the beginning of this 

article can now be given definite answers on the 
basis of our calculations. As far as overall power 
efficiency is concerned, there is no particular 
reason for choosing one type of modulation over 
another; the difference between the most effi- 
cient method and the least efficient is less than 
one decibel. The choice must be made, there- 
fore, on the basis either of convenience or of 
equipment simplicity. For a given final am- 
plifier tube whose power input is limited by 
tolerable plate dissipation, and for constant- 
carrier operation, plate modulation allows a 

carrier power output about three times greater 
than screen modulation. Because of limitations 
on final amplifier plate voltage and current, con- 
trolled-carrier operation yields no practical in- 
crease in peak-modulation output for plate 
modulation. For screen modulation, the use of 
controlled carrier allows about three times the 
peak-modulation carrier output of constant- 
carrier operation with an average carrier output 
that is considerably less. 

B EIMAC ACCESSORIES 
for the Custom Rig... 

* VACUUM CAPACITORS -*K HR CONNECTORS 

* AIR-SYSTEM SOCKETS -«K FINGER STOCK 

Preformed contact finger stock is an ideal 
electrical weather stripping for TVI proof- 
ing cabinets as well as being excellent for 
use with VHF and UHF circuitry. Silver 
plated, three widths —17/32, 31/32, and 
1 7/16 inches. 

HR heat dissipating connectors, precision 
machined from dural rod, available in 10 
sizes. 

Air system sockets, designed for Eimac 
tube types 4-400A, 4-1000A, 4X150A and 
4X150D, simplify cooling and assure ade- 
quate flow of air to various seals. 

Variable vacuum capacitors come in three 
models, are lightweight, compact and have 
low inductance. Also available are eight 
types of fixed vacuum capacitors. 

* For information 

write our Amateurs’ 

Service Bureau. 

Export Agents: Frazar & Hansen, 30! Clay Street, San Francisco, California 

EASY TO LEARN CODE 
{t fs easy and pleasant to learn or {increase 
dpeed the modern way—with an IUnstructo- 
graph Code Teacher. Excellent for the begin- 
mer or advanced student. A quick, practical 
and dependable method. Available tapes from 
beginner's alphabet to typical messages on all 
subjects. Speed range 5 to 40 WPM. Always 
teddy, no QRM, beats having someone send to 
yo 

ENDORSED BY THOUSANDS! 
The (nstructograph Code Teacher literally 
takes ¢he place of an operator-instructor and 
enables anyone to learn and master code without 
further assistance. Thousands of successful 
operators have ‘‘acquired the code’? with the 
tnstructograph System. Write today for full particulars and cone 
@enient réntdé] plans. 

INSTRUCTOGRAPH COMPANY 

Dept. C., 4701 SHERIDAN RD., CHICAGO 40, ILL. 
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GET YOUR COMMERCIAL TICKET 
EASIER WITH... 
RADIO OPERATOR’S LICENSE 

Q AND A MANUAL 
(4th Edition) 

by Milton Kaufman 
Covers Elements 1 through 

8. Complete discussion 
of answers to every 
technical question in the 
F.C.C. Study Guide! Used 
by over 50 leading 

schools. Only $6.60 at 
jobbers, bookstores ee 
or direct from— : ss wapttil 

daw F Rwzer Publisher, Inc. 
480 Canal Street, New York 13, N. Y. 

Super DeLuxe 

WITH ADJUSTABLE 
MAIN SPRING 
AND OTHER 

GREAT 

FEATURES 

24-K 
GOLD-PLATED 

“BASE TOP 

Ses.S3 
PRESENTATION MODEL 

Vibroplex presents the first really speed control key. An 
adjustable main spring permits operator to send slower 
or faster as desired. No more muddy signals . . . no sacrifice 
of signal quality. Suits any hand or any style of sending. Free 
of arm tension. Sends. easily as pre gsifig a button. Praised by 
operators and beginners alike. Try his _ne Vibroplex key! 
You’ll be delighted. Other new popular Vibroplex keys from 
$12.95 up. At your dealer or 

THE VIBROPLEX CO., iNC. 833 Broadway, N. Y. 3, N. Y. 

MOBILES! C. D. MEN! CAP !! 
IDEAL DYNAMOTOR — CONVERTS EASILY 

TO SUPPLY UNIT DELIVERING 
12 VOLT INPUT “6V INPUT 
610V @ 150 MA OR 300V @ 90 MA 
325V @ 125 MA 160. @ 110 MA 

BRAND NEW WITH CONVERSION DATA $3.75 
Send Check or M.O. Ship. Chas. C.O.D. 

COMMUNICATIONS EQUIPMENT CO. 
321 LABERTY ST NEW YORK 7, 'N. Y. | 

GOTHAM 20 M. 2-E1 BEAM INCLUDES: 
1-12 Foot Boom 1” Alum. Tubing 
2-12 Foot Centers, 1” Alum. Tubing 
4-12 Foot Ends %” Alum. Tubing 
1-T match, with polystyrene tubing 
1-Mounting casting 
All hardware, fittings, castings 

Assembles quickly, adjustable over entire band, stacks easily. 
Only $24.95—-sent on approval by express collect to licensed 
Hams, Send for data on 6-10-15 and 20 meter beams. 
Gotham Hobby Corp., Dept. C-2, 107 E. 126 St., N.Y. 

156 PAGE 
1954 B-A CATALOG 

Complete guide to Everything in Radio, 
TV and Electronics for Dealers, Service- 
men, Schools, Amateurs, Broadcasters, 
Public Utilities, Engineers, E€xperi- 
menters, Factories and Laboratories. 

BURSTEIN-APPLEBEE CO., 1012 McGEE ST., KANSAS CITY, MO. 

MAIL ORDER ANTENNA 

(from page 37) 

in the coaxial feed line. Set the shorting bar at 
an arbitrary position and feed a small amount 
of r-£ energy at the desired frequency into the 
feed line. Adjust the variable condenser for 
minimum SWR. If the SWR is higher than de- 
sired, change the position of the shorting bar 
slightly and re-adjust the variable condenser. 
Repeat as often as necessary to reduce the SWR 
to 2%satisfactory value. 

This procedure assumes that the radiator it- 
self is fairly close to resonance, so that it will 
efficiently radiate the power fed into it. This 
is a valid assumption, especially as the large 
diameter of the radiator reduces its Q, making 
its length non-critical. ‘The relatively-small 
length/diameter ratio is also the reason the 
recommended radiator length is somewhat less 
than that of a conventional %4-wave antenna 
constructed of wire or small-diameter tubing. 

For a given set of conditions, the position of 
the shorting bar and the capacity of the series 
condenser can be calculated with fair accuracy 
by making certain asumptions. However, best 
results still require a cut-and-try procedure, 
therefore the mathematics are omitted. Antenna 
design is an art, not a science! However, thanks 
are due to W6DSZ of the Antenna Laboratory, 
University of California, for his original assis- 
tance in calculating constants for the feed 
system. : 

Life Expectancy Of Antenna 

All metal is subject to corrosion, especially 
when in contact with the earth. Aluminum is 
no exception; therefore a check was made with 
a metallurgist on the life that can be expected 
from this antenna. The following is based upon 
his report: 

If the antenna is installed in dry, sandy soil, 
its life will be indefinite. In normally-moist soil, 
which is essentially chemically neutral, a mini- 
mum life of five years can be expected. In wet, 
heavily-alkaline or acid soil, corrosion is more 
intense and the useful life will decrease. If in 
doubt of the type of soil in your yard, an easy-to- 
use kit for testing its acidity or alkalinity may bé 
obtained from any garden-supply store. 

The critical point is at the ground level of 
the vertical member. Corrosive pitting of the 
tubing will decrease its strength, and heavy 
winds might snap off the antenna. This pos- 
sibility can be greatly decreased by driving a 
five-foot wooden “round” inside the tubing; so 
that the point of maximum stress will be raised 
about a foot above the ground, where it will be 
isolated from corrosive effects of the earth. 

Do not saturate the base of the antenna in a 
{t or sea water will corrode aluminum practical- 
salt solution to decrease the ground resistance. 
ly while you watch. 
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COMMENTARIES 

(from. page 29) 

theoretical aspect that increased signal strengths 
may be expected if some care is taken in de- 
veloping a suitable vertically directive array. 
While they particularly mention a_ broadside 
array of dipoles, it appeared that comparable 
results might be obtained using a single hort- 
zontal wire below the radiator acting as a re- 
flector. This idea was put into practice as 
shown in Fig. 1. 

This antenna was cut for the 40-meter band 
and has a reflector mounted one-tenth wave- 
length below the radiator. The reflector was 
tuned with a short stub at the center in order 
to avoid pruning the ends. Tuning was ac- 
complished by adjusting the stub for a minimum 
reading on a field strength meter directly below 
the reflector. The field strength meter had a 
horizontal antenna of the miniature variety. 

‘The SWR would reach a value of 1.3:1 for any 
frequency to which the reflector was adjusted. 
It rose to 2:1 about 75 kc. either side of this 
frequency. 

High Angle Results 

Excellent results were ebtained with this an- 
tenna. Stations from 40 to about 350 miles away 
reported that my signals were louder with the 
high-angle radiator than they were with the 
vertical. Some stations reported a 20 db. in- 
crease in signal strength. The general of im- 
provement was of the order of 1}4 S-units. At 
distances of 350 to 600 miles the two antennas 
seemed to be about equal. Beyond this the 
vertical took over (these tests were at night) and 
during the daytime the vertical was the better 
antenna at any distance. 

A bonus with this type of antenna is the re- 
duction of night-time static that arrives via 
fairly low angles. Using the high angle radiator 
I was often able to read DX signals that were 
buried in the static on the vertical. 

Further Experiments Needed 

Many questions remain to be answered re- 
garding this type of radiator. I feel that a beam 
consisting of two elements spaced a quarter- 
wavelength and fed 90 degrees out-of-phase will 
produce a considerably broader radiation pat- 
tern than this parasitic array. ‘There is some in- 
dication that this radiator/reflector shown in 
Fig. I is too sharp. 

This idea will probably work best on 75- 
meters where high-angle radiation is somewhat 
more important. In any case, the high-angle 

beam is not offered as a DX catcher, but it does 
have possibilities for traffic work, contests and 

medium distant QSO’s. 
: Major R. H. Mitchell, W6TZB 

oe) 

MULTI-BAND OPERATION 

Pe oo a 

SIDEBAND 
8 TIMES THE VOICE POWER 

HARMONIC TVI VIRTUALLY ELIMINATED 
MULTIPHASE EXCITER MODEL 10A (upper left) Approx, 
10 watts peak output 160 to 20 meters, somewhat less on 
10-15 meters. Will drive beam power tetrodes to more than 
1 KW input from 20 to 160 meters. SWITCHABLE SSB, 
with or without carrier, double sideband AM, PM, break-in 
CW, VOICE OPERATED BREAK-IN and receiver disabling, 
it’s ALL BUILT-IN to this truly versatile exciter. Built-in 
power supply also furnishes blocking bias for linear amplifier 
and voltage for optional VFO. With internal xtal and coils for 
one band. Wired and tested $159.50. Complete kit $112.50. 

Extra coil sets $3.95 per band. 

QT-1 ANTI-TRIP UNIT 
Plugs into socket inside 10A EXCITER, Permits loudspeaker 
operation, yet prevents voice-control circuit from tripping on 
heterodynes, static, noise pulses or loud signals. All electronic, 
no relays, adjustable trip level. Completely wired, with tube. 

IPTCOtacat chomecen $12.50 

SIDEBAND SLICER 
MODEL A RECEIVER ADAPTER (upper right) Improves any 
receiver, SWITCHABLE upper and lower sideband reception 
of SSB, AM, PM and CW. Cuts interference and heterodynes 
in half. Eliminates distortion caused by selective fading 
Works into any receiver having 450-500 KC IF, Built-in 
power supply. Use a Model A Slicer—notice the ‘‘holes’’ in 
even our most crowded bands and hear signals you have never 
heard before. Wired and tested $74.50, Complete kit $49.50. 
PS-1 Plug-in prealigned 90 degree phase shift network and 
socket available separately for use with GE Signal Slicer and 
SSB Jr. $7.95 postpaid, WRITE FOR LITERATURE 

Ceutral Electrouces, Jue. 
2125 W. Giddings Street Chicago 25, Illinois 

“RADIO AMATEURS” 
PROTECT YOUR SHACK AND MOBILE FROM FIRE 

FIRE-KILLER 
THE FAMOUS CO., EXTINGUISHER 
No Maintence Expense, No Leakage, No Freezing, No 
Dangerous Acids, No Explosion Risk, No Poison Gas 
FIRE-KILLER Contains no injurious Chemicals. 

Anyone can safely use it. 
i This improved dry chemical compound is non- 
* deteriorating and unaffected by climate. When brought 
: into contact with fire it develops carbon dioxide gas 

that at once smothers the blaze. Carbon dioxide is 
known to be the fastest and safest fire extinguishing 
agent yet discovered, 

STOPS FIRE INSTANTLY 
FIRE-KILLER has no complicated mechanism and will 
last a lifetime, requiring no attention or inspection, 

PRICED ONLY $3.00 POSTPAID 
FREE test sample of compound on request 

FIRE-KILLER MFG. CO. OF PENNA, 
HAZLETON, PENNA. 

ELECTRONIC TUBES 
URGENTLY NEEDED 

Cash paid for: Radio, TV, Special Purpose, all 
types, small and large quantities. State types, 

quantities, prices. 
Write Now to Box AA. 

c/o CQ, 67 West 44th St., New York 36, N.Y. 
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for a CAREER in communications 

... to pass FCC ameteur exams 

EASY, FAST 
HOME STUDY! 

PASS COMMERCIAL AND 
AMATEUR CODE EXAMS, 
AMATEUR THEORY EXAMS, 

Tope ee FOR YOUR FCC LICENSE! 
4 AMECO Courses Available: 

. 1—NOVICE CODE COURSE. You get and keep 10 

a eorainas (alphabet through 8 W.P.M), Includes typical 

FCC type code exams. Free instruction book on learning 

how to send and receive code the simplest, fastest way; plus 

charts to check your receiving accuracy; plus an album; all 

for the low price of only. ...2 5. 6 28. wee ees $7.95 

. 2—SENIOR CODE COURSE. You get and keep every- 

Bie given in the Novice Course except that you get 22 

recordings (alphabet through 18 W.P.M.), plus typical FCC 

type code exams for General class and 2nd class commercial 

telegraph licenses. All this for only.........-+ $12.95 

No. 3—-COMPLETE RADIO THEORY COURSE, A com- 

plete, simplified home study theory course in radio covering 

the Novice, Technician, conditional and general classes— 

all under one cover—with nearly four hundred typical FCC 

type questions to prepare you for license exam. No technical 

background required, You also get, FREE, one year of con- 

sultation and a guide to setting up your own Ham station. 

All for the amazing low, low price of........... $6.95 

No, 4—-NEW ADVANCED CODE COURSE. Prepares 

Novice operators for the amateur general class and second 

class commercial license tests. Contains 12 recordings (8 

through 18 W.P.M.) PLUS the complete code book——-PLUS 

typical F.C.C, code examinations for general and commer- 

Cial tests. ALL for ‘only... 6 20... 6 sw 2 se $6.95 

TERATURE AVAILABLE 
eae Resi at leading distributors everywhere 

or write direct to 
Dept. C-11 

AMERICAN ELECTRONICS CO. 
1203 Bryant Ave., New York 59, N.Y. 

+49 

Memo 

Before you buy or trade, be sure to get our 
prices. 

We stock all the leaders, including Halli- 
crafters, National, RME, Hammarlund, Elmac, 
Babcock, Gonset and a host of others. 

You just can’t beat buying from an old time 
and active Ham. 

Fast four-hour shipping service. Trades accept- 
ed, and time payments if you wish. 

M. H. DOSSETT CO. 
“You always get more— 

From a Ham Parts Store” 

855 Burlington Ave., Frankfort, Ind. 

Sans area 

8 WIRE CONTROL CABLE 
Two No. 16. Six No. 20 tinned, stranded, copper, 
insulated coded leads. Waterproof rubber jacket. Woven cop- 
per armor shield overall. Diameter 7/16 inch, Length to 
400 ft. Minimum order 100 ft, Prepaid delivery 10c ft. 

PREPAID 

rubbex 

made to nearest express or post office. U.S.A. only. 

TRANS-WORLD RADIO-TELEVISION CORP. 
6639 S. ABERDEEN ST. CHICAGO 12, ILL. 

Phone: AUstin 7-4538 

CLASSIFIED ADS 
Advertising in this section must pertain to amateur 
radio activities. Rate 25c per word per insertion for 
commercial advertisements. 5c per word for non- 
commercial advertisements. Remittances in full must 
accompany copy. Phone orders not accepted. No 
agency or term or cash discounts allowed. No display 
or special typographical setups allowed. ‘‘CQ” does 
not guarantee any product or service advertised in 
the Classified Section. Closing date for ads is the 
25th of the 2nd month preceding publication date. 
Write: Jeanne Gillespie, Classified Ads, CQ. 67 West 
44th Street, New York 36, N.Y. 

SSS 

; For Sale: 

SONAR MR-3 MOBILE receivers $39.95; RME MCH4 
mobile converters $39.95; Meissner EX Signal Shifters 
with four coil strips $39.95; Millen 90700 Variarm VFO’s 
$19.95; Millen 90800 Exciters with tubes and one set of 
coils $19.95 ; other similar bargains in used, reconditioned 
equipment. Write for latest list to WIBFT, Evans Radio, 
Concord, New Hampshire. 

Going off TWO METERS. Sell SCR 522 transmitter. Also 
converter built commercially, in cabinet. Single power 
supply for both. Four-element beam. Best offer takes one 
or all. Don Renkowitz, K2DUW, 3020 Yates Avenue, 
Bronx 69, New York. 

FREE LIST. New and reconditioned receivers, transmit- 
ters, etc. A hundred big bargains every month. Highest 
trade-in allowance. Fast four-hour shipping service. 
Special Novice department. Write today. Dossett, W9BHV, 
855 Burlington, Frankfort, Indiana. 

FOR SALE: Two multiband mobile or base transmitters. 
Miscellaneous items. W4OHM, 739 Berryville Avenue, 
Winchester, Virginia. 

FOR SALE: Astatic JT-30 Microphone $7.50; Shure 55 
Dynamic $35; Speidel men’s gold watchband $7.50; Fabri- 
co vinylite wading pants for fishing, new, $6; Hallicraft- 
ers “Sky Buddy’ communications receiver $20; GE 
portable radio LB-530, new Willard 2-volt battery, new 
cabinet $25; Meck 6-tube walnut-cabinet radio $15; 
Teletone 8-tube AM-FM table radio $25; small GE port- 
able $10; Collins FM-11 FM tuner $45; Alliance ATR 
antenna rotator, never outdoors, $15; Webster 3-speed 
record changer, GE RPX-050 triple-play cartridge, $30; 
Garrard 2-speed changer, GE cartridge $20; Columbia 
microgroove player $10; Brush PL-20 transcription pick- 
up, equalizer, $15; Audak transcription pickup, magnetic, 
515; Eicor 1000 tape recorder, 744” speed, 7“ reels, dual- 
track, $85; Twin-Trax tape recorder, same specifications 
plus automatic reverse and two-way drive, built-in radio 
and phonograph $150; Consumers Research high-fidelity 
amplifier, fine as speech amplifier (built-in microphone 
preamplifier) with 6SC7, 6J5, 2-6SN7, 2-6B4G, 5U4G, 
Peerless transformers, $50; same amplifier, kit form, 
$35; Smith-Corona Silent Deluxe portable typewriter 
$45; York tenor saxophone, case, $65; Sperti portable 
ultraviolet-infrared lamp $10; neon sign transformer 
$7.50; vertical drillpress stand for 4%“ electric drill 
$7.50. All items guaranteed excellent, priced FOB. V. R. 
Hein, 418 Gregory, Rockford, Illinois. 

REAL BARGAINS: New and_ reconditioned Collins, 
Hallicrafters, National, Hammarlund, Johnson, Elmac, 
Gonset, Babcock, Morrow, RME, Millen, Lysco, others. 
Reconditioned S38C $35, S40A $69, S40B $79, S27 $79, 
S76 $129, SX42 $179, SX62 $179, NC125 $129, NC173 
$149, NC183 $199, NC188D $229, VHF152A $49, Meissner 
9-1090 bandswitching VFO $49, HQ129X, SX71, 75A1, 
75A2, 32V2, 32V3, HRO50T1, HROGO, HRO Sr., HT9, 
many Others. Shipped on approval. Terms financed by 
us. Write for free list. Henry Radio, Butler, Missouri. 

BC-221 FREQUENCY METER, original crystal, original 
calibration book, nice condition, checked against WWV, 
$60. Also BC-221 frequency meter, original crystal, with- 
out calibration book, good condition, fine for VFO, $20. 
BC453 Qb5’er, 190 to 550 ke., like new $10. BC459-A trans- 
mitter, 7 to 9.1 Me., good condition $10. Shipped post- 
naa up to 600 miles. Tooker, W2VQL, Lakehurst, New 
ersey. 

FOR SALE: Complete 1 kw. transmitter, built to com- 
mercial standards in closed rack. Remote Collins 310B-1 
drives PP 813’s. Coils for 80, 20 and 10. D104 mike, 
self-contained speech amplifier and self-contained PP 
805’s modulator. Best cash offer as unit. W9DGM, 1636 
So. Biltmore St., Indianapolis, Indiana. 

NATIONAL 101X receiver $60. 7” TV $30; 10” $40. 
Want SSB Exciter. W4API, 1420 South Randolph, Ar- 
lington, Virginia. 
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~QSL’s, SWL’s. 
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COMPLETE STATION—Johnson Viking I, factory wired, 
used less than 50 hours, like new, $230. Collins 75A1 
receiver, recently realigned and tested, $250. Brand new 
D-104 mike with grip-to-talk stand, $20; 50 ft. RG-59U, 
$2.50; 40 ft. RG-11U, $3.50. Will sell separately or the 
whole works for $490. Peter M. Feely, W2BAO, 1035 
Old Post Road, Mamaroneck, New York. 

RME-45, DB-22A. W8DED, Holland, Michigan. 

BARGAINS: Extra Special: Motorola P-69-12 mobile 
receivers $19.50; 82V1 $395; Globe King $299; HT-9 
$199: Supreme AF100 or Temco 75GA $225; HRO-50 
$275; T5A1 $250; SX-71 $169; S-76 $149; SX-42 $189; 
SX-43 $129; HRO-Senior $99; RME 2-11 $99.50; RME-45 
$99; EX Shifter $69; S-40A $75; SX-16-$69.50; VHF- 
152 $49; HF 10-20 $59; Globe Trotter $69.50; MB611 
mobile transmitters $14.95; 90800 exciter $22.50; DM- 
86-10 meter converter $19.50; XE-10 $14.95; Gonset 10-11 
converter $14.95; and many others. Free trial. Terms 
financed by Leo, W®GFQ. Write for catalog and best 
deal to World Radio Laboratories, Council Bluffs, Iowa. 

HOLEMOVER—slightly used. Sell $3.50. J. H. Potter, 
1418 High School Street, Huntsville, Alabama. 

NEW VIKING MOBILE transmitter, with tubes, wired . 
and tested on all bands, never used, kit price, $99.50 
40-watt mobile transmitter, 815 final, combination 110/6 
volt power supply $75. Gonset Tri-band converter $30. 
Eldico 2-meter receiver, 11-tube superhet, brand new, 
$50. Marvin D. Klein, W8UDL, 2374 Euclid Hts. Blvd., 
Cleveland Hts., Ohio. 

Positions Offered: 

For permanent posi- 
Armed Forces acquired 

radar or electronic experience desirable; trade school 
certificate with minimum five years’ experience. Versa- 
tility, capability and willingness to work most essential. 
Sandia Corporation, a subsidiary of the Western Electric 
Company, operates the Laboratory under contract with 
the Atomic Energy Commission in Albuquerque, New 
Mexico. Excellent working conditions and liberal em- 
ployee benefits, including paid vacations, sickness bene- 
fits, group life insurance, and a contributory retirement 
plan. No housing shortage in the Albuquerque area. 
For further information write to: Section 1, General 
Employment Division, Sandia Corporation, Sandia Base, 
Albuquerque, New Mexico. 

| QSL Cards: 

QSLs—“‘Brownie”’ W3CJI, 3110 Lehigh, Allentown, Penn- 
sylvania. Samples 10c with catalogue 25c. 

QSL samples. DIME REFUNDED. Gale Press, W1BD, 
Box G225, Waterford, Connecticut. 

QSLs. HIGH QUALITY, fair prices. 
1380 F, The Dalles, Oregon. 

QSLs-SWLs! Quality cards. 
Toledo 14, Ohio. 

Samples? W7GPP, 

Samples 10c. Malgo Press, 

High quality. Reasonable prices. Free 
Bob Teachout, W1FSV, Box C124, 

Samples 10c. Tooker Press, Lakehurst, N.J. 

QSL’s-SWL’s. Fair prices for excellent quality cards. 
Eleven styles for you to choose from. Samples 10c. 
Almar Printing Service, 602 Barker Bldg., Omaha, Neb. 

Sell or Swap: 

SELL or SWAP: New 4-125A’s $20.00, 832A $5; 803 $5; 
500-watt coils $2; and 1000-hour perfect 813 $4. Need 
829 B’s. W@HLS, Box 62, Partridge, Kansas. 

SELL or TRADE: BC610 transmitter (HT-4B) $325; 
32V-3 $695; #21A tape printer $49; 7-B tape transmitter 
$25; #12 page printer $60; 75A-1 with speaker $260; 
LM frequency meter $65. Want BC939, BC614-E, techni- 
cal manuals, SIG-5 catalogs. Tom Howard, W1AFN, 46 
Mt. Vernon St., Boston 8, Mass. Richmond 2-0916. 

FOR SALE or TRADE Hammarlund HQ129-X $150; 
Dumont 208 5” scope $150; brand new Amprobe Jr. 25 
$15. Need 35 MM slide projector, stereo realist camera 
or similar and projector for same, also lenses for Leica. 
Levern Glau, Route #1, Sioux City, Iowa. 

SELL or TRADE: 400 W PP 813 final, PPTZ40 Mod. 
speech ampl. pwr supplies tubes. Also test equipment, 
pwr supplies and misc. Ham gear. Send for list. All for 
HRO receiver or best offer over $150. Will ship FOB, San 
Francisco. W6ETK, 80-7th Ave., San Francisco 18, Calif. 

Wanted: 

WANTED: _APR-4, other APR-, APS, APT; ARC-l, 
ARC-3, ART-13, BC348, BC221, etc; TS-12, 13, 35, 120, 
146, 155, 173, 174, 175, 328, other “TS-”; particularly 
Microwave equipment, spectrum analyzers; G-R Ferris, 
L & N; 723A/B, 3C22, all tubes, manuals, meters, parts, 
cable. Littell, Farhills Box 26, Dayton 9, Ohio. ee AY OEE BL Oey ny PONCE 

- WANTED: Would any Ham who has a Hallicrafters 
Model HT-1 transmitter please write me and let me 
know how to wind some 40 meter coils for mine. Tnx. 
WN4YBX, Coleman Apt. 9-H, Asheville, North Carolina. ee a ee oe ee NOLUN SS VarOUnay, 
WE NEED used receivers. We give highest allowances 
for S-20R; S-40A, B; NC-57; NC-100; NC-125; SX-24: 
SX-25; HQ-129X; and similar receivers. World Radio 
Laboratories, Council Bluffs, Iowa. ee hE a ae ae A oe ee eer 
WANTED: BC610-E, BC614-E, BC939-A, ART-13, DY-17, 
APN-9, BC221, LM, TCS, 32V-2, 75A-1, BC312, BC342, 
BC348-R, manuals. Will trade for new amateur equip- 
Bets Alltronics, Box 19, Boston 1, Mass. Richmond 
-0916. 
a a ee nes Be Ee Ee ey ee en 
WANTED: All types of aircraft radios, receivers and 
transmitters. Absolutely top prices. W2KUW, 308 
Hickory Street, Arlington, New Jersey. 
TX TUMGAT POW EES UM Lp a cag Cn SENT ee 
WANTED: Bargains in transmitters, receivers, labora- 
tory and test equipment, power supplies, miscellaneous 
gear and parts. What have you? W5ZZ, 718 No. Broad- 
way, Oklahoma City, Oklahoma. 

Test Equipment: 
Ce ee 
TEST EQUIPMENT REPAIRED and CALIBRATED by 
factory staff. All makes. Solar, Simpson, 'friplett, Heath, 
etc. Immediate service. Douglas Instrument Laboratory, 
Norfolk Avenue at Shetland, Boston 19, Massachusetts. 

TUBE CHECKER, pocket-sized, $6; QUICK CAPACITOR 
CHECKER, $6.75; professional VITVM, $27.45. Detailed 
information on request. Wemaline Company, Box 222, 
Hawthorne, New Jersey, Dept. A-25. 

Miscellaneous: 

BUILDING SOMETHING? Save 50% on components. 
1N34-A crystals 60c. Many other bargains. Send for 
list. Pullman Radio, Box 51, Newton 58, Massachusetts. 

PRECISION and custom-built ANTENNAS for any band 
and frequency. Literature on request. Antenna, Inc. 
Wakefield, Rhode Island. 

10, 15 & 20 METER BEAMS, 
Perforated aluminum sheet for 
Fostoria, Ohio. 

INCREASE CODE SPEED. Psychological method. Book- 
let two dollars postpaid. Inquiries invited. D. H. Rogers, 
Fourth St. Fanwood, New Jersey. 

AERIAL TRANSFORMER missing link between sender 
and receiver. One mile to 1000 mile work. 0-1000 meter 
and up. Rate 1 x 4. Receiver regenerates back to sender 
with aerial transformer and work as relay station. 
Usable home, automobile and portable camping radios. 
Transformer takes one to four radios. Primary uses 
natural ground, secondary supply natural clear signals. 
(No A50) Price $5.00 cash. FOB. Connection hook up 
goes with every transformer. <A. of N. Electric Eng. 
Dept., P.O. Box 88, New York 2, N.Y. Radio station 
owners inquiries accepted. 

aluminum tubing, etc. 
shielding. Radcliff’s, 

Personals: 

There are a number of 1951 CQ-DX Contest certif- 
icates at the CQ offices looking for a “home.” Their 
owners’ name and call letters are typed on them in 
nice big letters, but the corresponding Call Book 
addresses do not match. If your name and call is 
shown below, will you kindly write and give us your 
current correct address so that we can send the 
certificates out to you.* 

GW3HJR R. Morris 
MD2AM John Wylie 
MI3US Leroy J. Morgen 
MI3RH Robert E. Harmon 
OX3GG Adolph R. Riedel 
Ox3WxX John Lomholt 
PAQUN D. Zaayer 
VS1DU Michael R. De Cruz 
XEIPY Sidney Russel Lanier 

* See CQ, July, 1953, page 64 for more “homeless” 
certificates. 
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FOR CABLE 
CLEARANCE 

NEW TYPE FWT 
BANANA PLUGS 

This new type of banana plug has many advantages 
over previous types. Moulded of mica-filled bakelite 
in accordance with JAN specifications, it is styled for 
easy gripping. Leads can be brought direct from the 
prongs or through the holes at the base of the plug. 
Top of plugs are designed to receive additional 
plugs. Prongs and screws are nickel-plated brass. 

Write for Drawings and Specifications 

EST. -~ 1914 
ey 

NATIONAL COMPANY, Inc. 
MALDEN, MASSACHUSETTS 

CQ) Ad Sida 
Allied Radio’ Corp:) ...i 2 er 56 
American Electronics Co. 4... eee ee 70 
American: Phenolic Corp. ..-c).c8, ee 55 
Arrow Sales, Ines snc 22. eee 5! 
Babcock Radio Engineering, Inc. ........................ 62 
Barker & Williamson’... ulna 2 
Bliley Electric Company. 02... eee ee t 
Bud Radio, Inc. <..::.,0csaoe eee ee 56 
Burstein-Applebee Co. 9..2..,,2)) ee 68 
Central Electronics, Inc, «)..,4.:2 eee 69 
C & H Sales Co, oe 66 
Chicago Transformer Corp. ooccceccecceccec ccc. 53 
Collins Radio Company |... Cover 2 
Communications Equipment Co. ......0.0.0. 68 
Possett, M.° He (Cova ent ee es 70 
Eitel-McCullough; Inc...) eee 10, 67 
Fire Killer, Mfg. Coy 2... = eee 69 
General Electric Co...) eee l 
Glass,. J: J. Co; 3 ee ee 65 
Gotham Hobby Corporation ........................ 68 
Guardian Elees Mfg.°Co.. 2 eee 62 
Gyro Electronic..Co.: ai. eee 52 
Hallicratters: Co,' 2.233) 4,5 
Harvey Radio Co; Incr, ee eee 47 
Heath Company .aa oe eee 9 
Hughes Research & Development Co... 57 
Instructograph, Cov ne ee 67 
International Correspondence Schools ....___. 65 
Johnson, E. *F. Goss ge ee 59 
K & L Radio Parts Co,= -et eee 61 
Lettine Radio Mfg..Go.2) eee 60 
Master Mobile Mounts, Inc... 52 
Metal Textile Corporation .....ccccccccccnc........s... 54 
Millen, James Mfg. Co., Ine. occ. 6 
Motorola, Inc. s/s eeuieeeeten aeneeinree a 58 
National Company, Inc... 72, Cover 3 
Neo-Tech Products; dnc...) ae ee 58 
Palco ‘Engineering, Co. <j ee 59 
Petersen Radio-Co,; Inc: ete ee 12 
Pioneer Tool, Co.°3..) eee ee ee 54 
RCA Tube Dept 42 oe Cover 4 
Rider, John F. Publisher, Inc. ........0..........0... 68 
Selectronic: Supplies; Inet a) eee 66 
Shure Brothers, Inc....0.so3) eee eg 63 
Tab 0.48.0 es 72 
Tallen Company, Inc, ..3. 29 66 
Trans-World Radio-TV Corp. oo... 70 
Triad Transformer Mfg. Co. oocccccccccccc cece... 8 
Vibroplex:Co.; inc, 2.495. oe eee ae es 68 
World Radio Laboratories, Inc. ...................... 49 puniniann Se 

“WANTED IMMEDIATELY 
for CRITICAL DEFENSE NEEDS 
TUBES -CRYSTALS-END 3 

OA3/VR75 3C23 12SC7M 833A, 884 
OB3/VR90 3E29, 829B FG17,32,33 927, 1000T 
OC3/VR105 4C35 100TH 1614, 2050 * 
1N21,A,B 5C22 FG104, 172 5725 
1N23,A,B 5R4GY 250TH, TL 5727 
IN25, 26 6AC7™M 304TH, TL 5749 
Xtals: 100Ke 6AG7M 368AS 5750 200Ke, 100Ke 6B4G 450TH, TL 5751 2D21 6C21 KUG27 5654, 5670 
2K25,723AB 6L6M 726C 5686 
2J&4J Magnet- 6SC7M 750T 5726 rons, Klystrons 767 807, 810 5814 

7TAG7 811, 813 9001, 2,3 
All Army-Navy Gear; AN, ART, BC, I, PE, PU, RA, SCR, TG, TS. WAVE GUIDES: PL & UG CONNECTORS. 
TURN YOUR SURPLUS INTO SPOT CASH & SERVE 

YOUR COUNTRY’S NEEDS AS WELL. 
Send Lists & Prices—Immediate Reply! Dept, C. 

“TAB” lil Liberty St. 

New York 6,N.Y. 
ete Be ctor 86245 



FEATURES: Two tuned RE. eee Slacesol le 

— Voltage. regulated osc. and BFO. Main tuning dial 

_ covers range in five bands. Bandspread. dial calibrated 
for amateur 80, 40, 20, 15, 11-10 and G-meter bands. _ 

‘Bandspread usable over entire range. 
__ crystal filter. New- type noise limiter. ‘Hig! Sasi 

push-pull audio. Accessory socket for. NF V 
_ or ve unit, such as ase a 

$383, 0° 

“you ‘I si50 h
r fe 

hear more, log more 
onan NC- -183D i 

A WORLD-BEATER IN VALUE! 

What other receiver can match the features 

of the NC-88 at anywhere near its modest price? 

NE est 1914 

National Company, Inc., 

Malden, Mass. 

sew rdido-thern decide! 

Covers 540 kcs. to 40 mcs. Calibrated 
bandspread for 80, 40, 20, 15, 11 and 10 

meter bands! Eight min. high gain 
tubes in advanced A.C. superhet circuit. 

Tuned R.F. stage. Fwo |.F. stages. 
Built-in spkr. Ant. trim. Separate high 

freq. osc. Sensitivity control. Noise 
limiter. Delayed A.V.C. Headphone jack. 

Standby-receive switch. Tone control. 

$129.95* 
*Slightly higher west of the Rockies 



Radio's little heam power tube 

® 

RADIO CORPORATION of AMERICA 
ELECTRON TUBES HARRISON. N.J. 


