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THE ONLY HIGH LEVEL 

Cardioid Crystal 
Microphone 
WITH ALL THESE FEATURES 

* DUAL FREQUENCY RESPONSE 
J—High Fidelity for Clear Channel. 

2—Rising Characteristic for Extra Crisp Speech Signals. 

* HIGH OUTPUT LEVEL 

* E-V MECHANOPHASE* CARDIOID 
Extends Front Pick-Up Range. 
Overcomes Background Noise 

* ENCLOSED METAL-SEAL CRYSTAL 
Greater Moisture Protection 

* ON-OFF SWITCH 

* HIGHEST PURITY PRESSURE-CAST CASE 

* DURABLE SATIN CHROMIUM FINISH 

CARDAX Model 950 lists at $39.50 

WRITE FOR CATALOG 

Authorized Distributors Everywhere 

NO FINER CHOICE THAN 

“Cardyne’” Cardicid 
Dynamic 

“Century. Crystal 

on Desk Stand 

‘Century’ Mobil-Mike 
Carbon or Dynamic 

"630" High Fidelity 
Dynamic 

ae: 

2 

Slecho Voice 
ELECTRO-VOICE, INC., BUCHANAN, MICH. 

Export: 13 East 40th St., New York 16, U.S. A. 

Cables: Ariab Dynamic—Modet 616 

Crystal— Model 910 

*E-V Pat. Pend. Licensed under Brush Patents 



GL-IL38 
(50 mmfd, 9 kv) 

G-E vacuum 

capacitors come in 

5 capacitances 

(6, 12, 25, 50, and 

100 mmfd), and in 

2 peak voltages 

(9 kv and 20 kv 

ICAS). Shown above 

are the 50-mmfd 

types for both 

voltages. Their low 

prices, which your 

nearby G-E tube 

distributor will be 

glad to quote, make 

these capacitors real 

economy buys! 
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GL-IL23 
(50 mmfd, 20 kv) 

ay Fle of working the same band, 
day-in and day-out? If your rig 

won't perform on one of the lower 
bands, try adding vacuum capaci- 
tors (the cost is very moderate). 
Chances are, this will enable you 
to reach the desired lower band 
at will. 

Keep your present variable capa- 
citor ... no need to invest in a 
new, bulky, high-capacitance vari- 
able. Merely add fixed capacitance 
in the form of G-E vacuum capaci- 
tors—remembering that it’s vital 
to have enough capacitance at the 
lower frequencies to maintain the 
proper Q! 

Amateurs wanting to hold down 
final harmonics in this manner, 
will find guidance in G.E.’s Ham 
News for September-October 
(Technical Tidbits section). More- 
over, the ‘“‘do’’s and ‘‘don’t’s of 
applying vacuum capacitors are 
listed to an extent which makes 
this article fundamental ham read- 

ing. See your G-E tube distributor 
for your free copy. 

G-E vacuum capacitors are small, 
space-saving. You can rely on their 
performance at peak voltages— 
ratings are conservative. By reason 
of ultra-compact design, they add 
less inductance to your circuit, 
thus reducing parasitic oscilla- 
tions. 10 types are available, as ex- 
plained at the left, meeting every 
amateur need. Your G-E tube dis- 
tributor will be happy to give you 
further facts, or write Electronics 
Department, General Electric Com- 
pany, Schenectady 5, New York. 

BS Hams attending the A.R.R.L. 
National Convention at Mil- 
waukee, Sept. 4 to 6, will find 

G.E.’s exhibit a high-spot for 

interest. Plenty to see and 

study, plus a warm welcome 

from Lighthouse Larry to his 
visiting friends! 

Copyright 1948 by General Electric Company 

ELECTRONIC TUBES OF ALL TYPES FOR THE RADIO AMATEUR 

GENERAL @ ELECTRIC 
161-GA9-8850 



BUD TELEVISION 
ANTENNA BOOSTER 

Changes 

“ERINGE” AREAS fo 

“ TELEVIEWER” AREAS 

Now you can get amazing reception from your television set—regardless of make—with this 

new BUD Television Antenna Booster. Made to the same high standards for which all 

BUD products are recognized, this unit brings NEW realism to television pictures. 

The BUD Television Antenna Booster not only cuts out much of the interference from 

other types of radio stations, but it builds up the tuned-in television picture so that it is 

sharp, clear and steady. 

. Enables the use of indoor antennas in many installations. 

. Reduces interchannel interference and interference from short wave, FM and 

AM stations. 
. Increases antenna gain to give a steadier, clearer picture. 

. Works with any television receiver. 

. Enables the use of many television sets on one antenna. 

. Self-contained power supply with pilot light. 

. Cabinet and chassis made of Aluminum with beautiful brown finish. 

. Produces a marked improvement in reception when connected to a FM receiver. 

- MODEL TAB-98 HAS TWO ANTENNA INPUTS. ELIMINATES THE NECES- 

SITY OF DISCONNECTING ANTENNA WHEN CHANGING FROM LOW 

TO HIGH CHANNELS. 
10. Model TAB-98 works efficiently on all channels and the TAB-99 works like a 

charm on channels 2 to 6 inclusive. 

Catalog No. TAB-98 Catalog No. TAB-99 
List Price List Price 

ho 

OCeOAR CS w 

un i 
fF i EQuENc 

sows Catalog No. 500 or 501 . aah 

* * Size 434" 214" x 134” Ham Interference 
List Price . 

with 

ao BUD WAVE TRAP 

Designed to eliminate interference caused by amateur radio transmission received through 
the AC line. It can be used in connection with any television, AM or FM receiver. Simple 
three point installation: 1. Plug the cord from the receiver into the receptacle in the wave 
trap. 2. Plug the cord from the wave-trap into the AC receptacle. 3. Adjust the condensers, 
by means of hand tnnnig extensions, until the interference has disappeared. 

IT IS NOT NECESSARY TO TAMPER WITH THE RECEIVER IN ANY WAY. Model WT-500 
eliminates interference caused by operation on 10, 15, or 20 meter bands. Model WT-501 
eliminates interference caused by operation on 40 or 80 meter bands. 

Visit Bud Booth No. 131 at the National A.R.R.L. Convention. Milwaukee, Wisc., Sept. 4-6, 1948 

BUD BRADIO Ine. 
2120 East 55th St., The noi SU, perfection 
Cleveland 3, Ohio 
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In This Issue 

COVER—The walkie-talkie comes of age. W2SVI 
demonstrates the portability of his crystal-controlled 
2-meter transmitter and superhet receiver, which 
from an ordinary location has been used for success- 
ful communication to about 75 miles. The complete 
portable station will be described in detail in the 
October issue of CQ. 
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Amateur Net $99.5 

The new and improved MEISSN : 

and stable equipment availabl 
the crowded amateur bands 

Recent improvements and exclusive features put the SIGNAL SHIFTER way 

out in front. Coils are turret-mounted for high electrical efficiency and operat- 

ing ease. Built-in band-switching is achieved with a six-position switch with 

no coils to change. New, built-in turret coils, include 10, 11, 15, 20, 40 and 

80 meter bands with a blank strip for an additional band when needed. 

SIGNAL SHIFTER comes completely assembled “and tested with self- 

contained power supply. There’s nothing to buy — just plug it into 115 volts 

AC, and use it to drive your high powered transmitter or as a low power rig. 

See it at your dealer today or write for descriptive literature. 

additional features 

Band Switching — Accomplished with 
six position shielded turret—with com- 
plete coverage on 10, 11, 15, 20, 40 
and 80 meter bands. Blank positions in 
coil turret for 20- or 75 meter band- 
spread or 6 MC coverage. 

Stability — Achieved by high quality 
components, zero-temperature coeffi- 

‘cient capacitors, turret-mounted induc- 
tors, exclusive MEISSNER stand-by 
circuit, voltage regulation. 

Tuning Control — Single tuning con- 
trol for the selection of any frequency 
within band. 

Crystal Control — May be used as 
xtal controlled exciter for any band 
(especially desirable for net opera- 
tion.) 

Output — Excess of six watts with 807 
loafing. 

Keying — Two front panel jacks for 
keying in either osc. or amp. circuit. 

Tubes — 6V6GT/G oscillator-doubler, 
807 amplifier-doubler. 

Power Supply — VR-150 and VR-75 
voltage regulators, two 5Y3 rectifiers. 

| CARMEL, ILLINOIS | 
Sen ON a ee 



amateur net orice’? A qo 

BUILD IT YOURSELF IN AN EVENING! 

You'll ‘only have to spend one evening—and a 

highly enjoyable one at that —to completely build 

the new MEISSNER SIGNAL SHIFTER! 

Complete, easy-to-follow, step-by-step instructions 

including schematic diagram, a host of photos and 

pictographs make assembling a joy. In fact, it’s so 

simple the beginning ham would have no trouble 

following the assembly instructions. 

The one difficult job is already done for you! The 

complicated shielded turret assembly is already com- 

pletely built up, ready to install. 

announcing the new Metssner 

PHASE MODULATOR FMX 

Illustrated at left is the new MEISSNER FMX PHASE MODULA- 
R, designed exclusively for use with the Model EX SIGNAL 

SHIFTER. The combination of the FMX MODULATOR and EX 
SIGNAL SHIFTER gives the radio amateur a complete low 
power phone and ew transmitter at ridiculously low cost. 
Higher power, up to one KW, can be obtained with a power 
amplifier driven by the SIGNAL SHIFTER. 

The FMX MODULATOR is installed in the position normally 
occupied by the power supply, lower photo, the latter becom- 
ing a remotely located unit. Plate and filament voltages for 
the FMX are secured from the SIGNAL SHIFTER power supply. 
Tubes required: 6SJ7, 6SG7 and VWR-150. 

This is another precision-built product, designed by MEISSNER 
for the. discriminating amateur who is satisfied with nothing 
but the best! 

Medel FAX PHASE MODULATOR, complete, less tubes, 

Amateur Net $12.00 

EXPORT SALES e SCHEEL INTERNATIONAL, 

September, 1948 

-_ 7a -e 

All you need is a pair of pliers, a screw- 

driver, a soldering iron—and a desire to 

have a-really superlative eco. Everything 

else is furnished — including tubes — even 

down to wire and solder! 

You'll find it no trick at all to exactly dupli- 

cate the peak performance of the factory 

built model. 

Hams, here’s your opportunity to own a 

high quality MEISSNER SIGNAL SHIFTER 

at a really remarkable low price. At the 

same time you'll have the pleasure of as- 

sembling your own — finding out what 

makes it tick. Your pride of ownership will 

be doubled — your costs halved! 

Order your kit at your dealer today — 
you'll be glad you did! 

Complete MEISSNER SIGNAL 

SHIFTER Kit, Part 410-1207. . $49.75 

INC. 



The No. 90881 
RF POWER AMPLIFIER 

This ‘500’? watt, RF power amplifier unit 
may be used as the basis of a high power ama- 
teur band transmitter or as a means for in- 
creasing the power output of an existing 
transmitter. As shipped from the factory, the 
No. 90881 RF power amplifier is wired for use 
with the popular RCA or G.E. ‘812’? type 
tubes, but adequate instructions are furnished 
for re-adjusting for operation with such other 
popular amateur style transmitting tubes as 
Taylor TZ40, Eimac 35T, etc. The amplifier is 
of unusually sturdy mechanical construction, 
on a 10)” relay rack panel. The panel con- 
tains the grid and plate tank tuning capacitor 
dials, as well as the grid and plate current 
milliammeters. Plug-in inductors are available 
for operation on 10, 20, 40 or 80 meter amateur 
bands, from stock, as well as special coils to 
order for commercial frequencies. The stand- 
ard Millen No. 90800 exciter unit is an ideal 
driver for the new No. 90881 RF power 
amplifier. 

JAMES MILLEN 
MFG. CO., INC. 

| MAIN OFFICE AND FACTORY 

MALDEN | 
MASSACHUSETTS 

* - * Letters * KX 

274N Transmitters 
129 Quentin St., Sheepshead Bay, 

Brooklyn, N. Y. 
Editor, CQ: 

The article on the 274N series transmitters in the 
July issue of CQ was of great interest inasmuch as 
four of these sets have been converted in my shack 
in the last six months. 

I would like to add that the calibration crystal is 
not an oscillator in the set; in fact, it is only a high-Q 
resonant circuit of a permanent nature. Most of the 
crystals have two resonant points. The Army 
technical manual tells the operator to disregard the 
higher frequency resonant point and to use the lower 
frequency one which is correct for accurate calibra- 
tion. 

When converting the BC-459A the magic eye tube 
may be made more sensitive by removing the 390- 
ohm cathode resistor entirely and then cutting the 
1500-ohm R-70 adrift at the beater pin but not the 
cathode pin. Now swing the R-70 around and 
solder the free end to ground. 

Another item is the keying arrangement. Most’ 
of the poor notes, chirps, clicks, etc., originating 
from these transmitters have stemmed entirely 
from the power supply and the method of keying. 
I agree with the power supply on page 87 of July 
CQ except for one point. Every time the key is 
closed the entire filter has to charge—every time the 
key is opened, the filter has to discharge through the 
rig. I would like to offer the circuit shown below 
which is in successful use at my shack now, elim- 
inating the above mentioned faults. 

© +450 Prd O SCREENS 
- + 

Osc. 
o +210 

REG. 

450 V- 240V ‘6V. AG, HTRS. 
a SONA. KEYING RELAY R4 

Several minor points might be brought to light 
here. The 1-uf capacitor and the 100-ohm resistor 
practically eliminated the spark at the relay con- 
tacts. The original keying relay was left in the rig 
and was blocked closed as I intend to try it later. 
The 100-ohm resistor across the relay coil eliminated 
the spark at the key contacts which had been caus- 
ing considerable noise in the B-C receiver much to 
the XYL’s annoyance. The relay used finally to 
key the rig was a 6-volt a-c_relay and was mounted 
in the power supply chassis. 

Jesse G. Sadler, W2UZF 

Wanted! Cooperative Tuning 

511 Ann St., Saginaw, Mich. 
Editor, CQ: 

Pat Miller is to be congratulated on his fine 
article, ‘Heaven for Hams,” in April CQ. 

I see that the ZS stations, as well as practically all 
DX stations, do not like the Q@RM between 28.5 and 



Flam operator: 

+, Distributo
r 

our Sylvania 

apio TU ATHODE RAY 

; FIXTURES, 
WIRING DEV 
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— Give Your Rig 
Long Life Insurance 
For low RF impedance, good filtering, long life, cor- 

-rosive resistant capacitors, specify Mallory. There 
is a Mallory capacitor for every part of your rig. All 
are built to the same rigid specifications to withstand 

-excessive heat with a minimum of change in value. 

Note these standard Mallory types. 

Tubular Aluminum Case—leads or lugs—covered or 
uncovered. 

Tubular Aluminum Case— Dual — Dual covered — 
covered, separate sections. 

Tubular Aluminum Case—vertical mountings—*Fabri- 
cated Plate Anode—Etched Plate Anode. 

Cardboard Tubular—single end, single or dual section 
—Double end, single, dual or triple section. 

You can rely on Mallory Precision manufacturing to 
furnish you with dependable resistors, ham band 
switches, push button switches, controls—rheostats 
—potentiometers—pads, dry disc rectifiers, vibra- 
tors, and vibrator power supplies, practically every 
component you need to keep your rig in A-1 con- 
dition. Available at your Mallory Distributor. For 
further information, write direct. 

* Exclusive Mallory Development to get equivalentcapacityinless space. 

P.R. MALLORY & CO., INC. 
INDIANAPOLIS 6 INDIANA 

M 
P.R. MALLORY & CO. Inc. 

ALLORY 

28.6. My own experiences on that subject. a) like 
this: Around noon a South American station calls 
CQ and comes back to a.W9, for instance. By some 
careful looking, I can usually find the W9 under 
two or three layers of W6 ORM, on about 28,505. 
The W stations. do not operate on “ORM corner’ 
because they like it—they do so because for each 
10 kc that a W moves up from 28.5, his percentage 
of DX contacts falls off ten per cent. Any DX 
station doubting that should try calling anything 
but Ws from a clear spot about 29.1. It’s a joke. 
Yes, there are DX stations who do not tune from 
28.5, CR9AG for instance. But any high-powered 
W station who wants to work DX won’t have to 
puzzle very long to figure what frequency to operate 
on. If a W operates on 28,503, and calls ten DX 
stations, he can be absolutely certain that nine of 
those stations will tune his frequency, if they venture 
into the American phone band. In short, 28.5 to 
28.6 is the mess. that it is because the DX stations 
make it that way—at least 90% of them tune from 
28.5. 
My only suggestion is that the DX stations men- 

tion where. they will be tuning—say from the high 
end, or from 29 mc up or down, or what have you, 
and change it occasionally. If enough stations will 
do that, KW Korner will soon be just as congested 
as any Other place, but not moreso! 

Richard J. Hart, W8SZHT 
P.S. In case of any interest, my frequency is 28,618 
or 29/222) 

Why Not Encourage SWLs? 

582 Warren Ave., East Providence, R. I. 
Editor, CQ: 

I have always been interested in short-wave radio. 
Years ago I tinkered with crystal radios, cats- 
whiskers and all the elements of early radio. When 
vacuum tubes, were introduced, I was one of the 
first in this little state to build a ‘‘1-tuber.”’ 
Came the two wars... one in which I served 

briefly, just reaching the age before the Armistice, 
then World War II in which I was an “‘over-aged 
destroyer” but in which my, son was so seriously 
wounded that he is completely paralyzed from the 
waist down, and must spend the rest of his life in a 
wheel chair. 
My son has recently become interested in amateur 

radio, and has re-awakened my interest in ‘my 
first love.’’ We are studying the code together, and 
hope some day to have our tickets. In the meantime, 
we get a big kick out of listening to the hams on 
10-20-40-75 meters (especially my son, who has 
many, many long hours to pass away). When we 
pick up stations that are putting through a good 
signal despite QRM, or stand out in some way, we 
send them cards, believing they are interested in 
hearing how they are getting out. In return, we 
courteously ask them to send us their gst cards. 

It would seem to me, that even though we are 
not yet on the air, more encouragement should be 
given to prospective hams. It would keep their 
interest at a high pitch and would speak well for 
the hams, too. It was refreshing to hear, during a 
recent transmission, CO2MG recommending that 
QsL cards be sent SWLs, even out of common courtesy 
for ‘‘their interest in writing to the ham operators.” 

In conclusion, I cannot urge too forcefully that 
all hams reciprocate when they hear from swLs and 
favor them with the much-sought-after QsL cards. 
It will encourage the swis and bring increased in- 
terest and strength to the short-wave fraternity as a 
whole. 

G. F. Aiken 

CQ 



THE EIMAC 4-65A POWER TETRODE 
Yes ... here's a tube that is extremely versa- GENERAL CHARACTERISTICS 
tile, it will operate over a wide voltage range, ELECTRICAL 
from low frequency to the VHF and in a Filament: Thoriated tungsten 
variety of services. It is equally adaptable as Voltage - - - - + = = = 6.0 volts 

Current - - - = = += = = 3.5 amperes an audio amplifier or for phone and telegraphy 
circuits also in VHF fixed and mobile equipment. 
Incorporated in this small general purpose tet- 

Grid-Screen Amplification Factor (Average - - 5 

Direct Interelectrode Capacitances (Average) 
: : Grid-Plat - = = = = = © = 0.08 puf tode are all the Eimac features found in the anit ante eta Latte 60 nat 

4-125A and larger Eimac tetrodes . .. opera- Output =) == se teicet epee 22.1 euut 
tional stability, instant heating thoriated tung- TYPICAL OPERATION 
sten filaments, processed grids, high-power 
gain, input-output shielding, rugged dependa- 
bility, long-life, Pyrovac plates and the over- Class - AB, (Sinusodial wave, two tubes) 

all ability to take it. D-C Plate Voltage - - 1000 1500 1750 Volts 
INFORMATION IS YOURS Reet take 9 EL) 2 

(Ap - = = —85 —85 —90 Volts 

ZERO DRIVING POWER 

Audie Frequency Power Amplifier and Modulator 

Drop us a line ...a new complete data sheet Tere StreteG Plate 
is just off the press. It's full of good dope on . Sarrent Pn Re 30 30 20 Ma 
how to put the 4-65A to use, and get the most S Cament ee we 70 180 170 Ma 
out of it. Included is the information for the geio ide D-C Screen : : a 
4-65A in single-side-band (SSSC) service, Mersiaeal pee ee a 
Class-C telegraphy or FM telephony, Class-C Current tees a4 14 17 Ma 

: i Effecti Load, Plate-to- AM telephony, Class ABs and Class-ABz audio ects lS MAU 9000 15,000 20,000 Ohms 
operation ... plus circuit diagrams and com- Peak A-F Grid Input 
ponent lists. WRITE TODAY... Voltage (per tube 85 85 90 Volts 

Driving Power - - = = 0 0 0 Watts 
Max-Signal Plate Dissi- 

pation (per tube) - 45 63 62 Watts 
; Max-Signal Plate Power 

Fellew the Leaders to Output - - - = = 80 145 175 Watts 

EITEL-McCULLOUGH, INC. 
200 San Mateo Avenue 
San Bruno, California 

EXPORT AGENTS: Frarar & Hansen—30l Clay St.—San Francisco, Calif. 
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Proudly Presents 

OUTSTANDING 

MICROPHONES 

The Sonodyne 
NEW MOVING COIL DYNAMIC MICROPHONE 

MODEL “51” 

1. High output! 52 db below 1 volt per dyne per 
square centimeter. 

2. Multi-Impedance Switch for Low, Medium, or 
High Impedance. 

3. Wide-range Frequency Response; 70 to 9000 c. p.s. 
4. Semi-directional Pickup. 
8. Functional design for improved Acoustical Per- 

formance—beautiful die-cast pearl gray case. 
6. Ideal for hams, public address, recording, com- 

munications, and similar applications. 

Only $37.50 list 

The Versatex 
THE NEW VERSATILE CRYSTAL MICROPHONE 

MODEL 718A 

1. Can be used by itself as a desk stand, on a floor 
stand, or in your hand. 

2. High output: minus 53 db. 
3. Specially engineered speech response. 
4. Has special moisture- 
5. Heavy plastic case—eliminates shock hazard. 
6. Contains R-F filter to prevent crystal burnout. 

Only $11.50 list 

Crystal Microphones licensed under patents 
of The Brush Development Company 

SHURE BROTHERS, Inc. 

SHURE 

proofed crystal. 

Microphones and Acoustic Devices 

225 W. Huron St., Chicago 10, Illinois 

Cable Address: SHUREMICRO 

Feenix, Ariz. 
Deer Hon. Ed: mS 

Having you ever been to a Hamfest in Arizona? 
Goodness gracious sakes Scratchi are just now re- 
cooperating from same. Only visible scar are blister 
on thumbsfrom pushing push-to-talk switch on 
mobile ten meter rig in contest they are having. I 
are half-way through contest before I are discover- 
ing that they are only counting contacts made on six 
meters and higher.’ But this are only beginning. 

Brother Itchi and I are deciding to attending 
Hamfest so we are driving over and showing up 
nice and early on registration day. After shelling out 
much bux for tickets and getting fixed up with lapel 
tags almost same size as 10 gallon hats we are trying 
to get a hotel room. This are turning out to be some 
trubble as Itchi and I are not wanting to share 
room with more than three other peeples. Itchi are 
fixing us up when he are slyly slipping clerk a 
slitely used 810 toob. Clerk are then suddenly dis- 
covering he having nice room available. Hee hee, 
Hon. Ed., we are lucky we are leaving before clerk 
are discovering that 810 toob are having slite case 
of open filament. 

Local distributors are doing nice job in displaying 
new ham products. Itchi are very wisely having left 
check book at home, and I are also noting that stuff 
are pretty carefooly guarded, so Scratchi are in 
position of man who are only able to gaze wistfooly 
at stuff and not have any, one way or another. 
There are a cupple of nice new single sideband units 
that Scratchi are making mental note to look into 
later. 

Itchi are all very confused about this single side- 
band stuff. He are asking me why have we amateurs 
been using two sidebands all this time as long as 
both sidebands are alike and carrying same voice 
and the same voice are being transmitted better 
with one sideband than with both. I are explaining 
that single sideband are not reely new, but that 
B.T.N.S.S.S.G.D. (Before The New Single Sideband 
System Got Discovered) it are taking hole ham 
shack full of equipments and toobs so that ham 
shack are looking more like local b-c station. Re- 
sult are nobuddys using single sideband in ham radio 
in the past. Itchi are looking convinced so maybe 
Scratchi are giving him the rite answer. 

That evening Itchi and I are invited to visiting 
some of the local ham shacks. Hon. Ed., you should 
be seeing what we are. You can having your Calif. 
Kilowhats—Scratchi will be happy with a Arizona 
Kilowhat. One ham are having power company 
bring 2200 volts directly into shack so can stepping 
it up to reely decent high voltage. Another ham are 
having steal tower so high he are practikally needing 
red lights on the red lights. This tower are so big at 
the base that ham shack are built under tower, and 
there are still room to string 20-meter half-wave 

(Continued on page 99) 
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A man without an address is like a man 
without a country. Even his best friends 
never know where to find him! He 
misses all the beautiful, worthwhile 

things in life. Your radio “address” is 
the frequency on which you operate. 
Although you may share it with others 

your “spot” in the band becomes a 
treasured and personal thing...the key 

to your amateur enjoyment. PR Preci- 
sion CRYSTALS give you the finest, 
most stable, frequency control the art PR is UNCONDITIONALLY GUARAN- 

has developed. With a PR CRYSTAL in 

your rig you KNOW where you are... 
you know you will STAY THERE! Every 

TEED. Order from your jobber.—Peter- 

sen Radio Co., Inc., 2800 W. Broadway, 

Council Bluffs, Ia. (Telephone 2760) 

Harmonic oscillator, Ideal for 
‘‘straight through’’ mobile opera- 
tion. High activity. Heavy drive 
without damage in our ae ee SINCE 1934 

Harmonic oscillator. Low adrift. 
High activity. Can be keyed in 
most circuits. High power output. 
Just as stable as fundamental os- 
cillators S3ea5 

20 METERS 
PR Type Z-3. 

TS GE TEE SD Ge SE SD aR EE Ce 

Rugged, low drift fundamental os- 

cillators. High activity and power 

40 os 80 METERS output with’ maximum crystal cur- 

PR Type Z-2. rents. Accurate calibration. .$2.75 | 
CRYSTALS 
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Record those Good QSO’s on Wire 
Many other valuable uses too, for a Webster-Chicago 
Electronic Memory Wire Recorder in your Ham Shack 
The Webster-Chicago Model 78 Wire 

Recorder is a real asset in ham radio 

operation. It takes input from micro- 

phone, phono pickup or direct from 

your receiver. Outputs for external am- 

plifier or speaker. Push button control 

makes Model 78 easy to operate while 

you are on the air, and provides all de- 

sirable recording, playback, and eras- 
ing combinations. 

Record your QSO's. Take down 

those Dx’s for some well-earned gloat- 

ing when the gang is in. Test your 
modulation levels and the quality of 
your rig. 

Model 78 Wire Recorder is ideal for 
handling traffic—no chance of error in 
relaying important messages. 

Stop in tomorrow and see the Web- 
ster-Chicago Model 78 Wire Recorder. 

Check Webster-Chicago Recording 

Wire, too, It is pretested for magnetic, 

physical and chemical characteristics 

your assurance of best results, 

See Your Ham Supply House 

Famous for Webster-Chicago Record Changers and Magic Nylon 
Phonograph Needles 

WEBSTER:-CHICAGO 
5610 W. BLOOMINGDALE AVE., CHICAGO 39, ILL, 
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TVI Progress Report 

For THE FIRST TIME in many months it is possible 
for us to report encouraging news in connection 

with TVI. Perhaps the initial reaction to amateur- 
caused television interference when the full impact 
of TV broke after the war overemphasized the ‘‘im- 
possibility” of the situation. Don’t misunderstand 
us for a moment, it is still a serious problem which is 
extremely acute in many localities. But for the first 
time we are hearing of amateurs who have com- 
pletely licked their TVI. And even more important 
is the very marked betterment of relations between 
many hams, their TV viewing neighbors, the TV set 
manufacturers, and installation people. 

The largest manufacturer of television receivers 
in the business has embarked on a program of co- 
operation with the amateur that leaves absolutely 
nothing to be desired from the service standpoint. 
This organization has agreed, and, as a matter of 
fact, has been pursuing the policy of placing at the 
disposal of an amateur and a set-owner the services 
of a trouble shooter. Working together, the amateur 
and the serviceman have made progress that would 
have been impossible if all the work was done on the 
amateur station. Furthermore, at considerable cost 
to the manufacturer, these service calls are made 
at the convenience of the ham—in his off hours 
which usually means night time and week-ends for 
service personnel. We do not yet know what the 
policy of other manufacturers will be in regards to 
this matter, but if they take their cue from the 
leader in the field all will soon follow suit. It is un- 
fortunately true that some of the smaller set manu- 
facturers are using local service people not com- 
petent in every case to cope with the problemsarising. 
But these local organizations must be honest and 
forthright in their dealings with the public or they 
run the considerable risk of losing their franchise. 
So amateurs who encounter cases of deliberate mis- 
information or lack of cooperation are again urged 
to come up with all the facts—either to us or directly 
to the manufacturer. But they must have facts— 
rumors are inadequate. 

Incidentally, an interesting project is now under 
way that will have a vital bearing on the future of 
TV and particularly TVI. On Sept. 20, 1948, the 
F.C.C. will hold a hearing, docket 8976, on the utiliza- 
tion of the band 475-890 mc for television broad- 
casting. Cooperating with the F.C.C. is the Joint 
Technical Advisory Committee, the policy advisory 
group established by the IRE and the RMA. Itis our 
intention to make available to the JTAC data 
gathered by the CQ staff in support of TV operation 
on these higher frequencies. Whether or not the 
F.C.C. eventually encourages operation from 475- 
890 mc we don’t know, but we intend to back our 
support’of this change with some concrete evidence. 

It's Your Neck 
When we published W3JAY’s article ‘Life Insur- 
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ance in the Shack!’’ we knew it was one of the finest 
Pieces in its field ever written. In the same issue, 
November, 1947, we printed a two-color chart 
‘“‘Emergency Treatment for Electric Shock.’’ The 
value of this safety material has been appreciated 
far beyond our own field as testified to by our cor- 
respondence file. Utility companies, industrial labs, 
manufacturers, schools, etc., have asked for reprints, 
for permission to quote, and for additional copies 
of the magazine. Any amateur who has missed the 
material owes it to himself (and his family) to read 
and re-read Dr. George J. Nichols’ down-to-earth 
treatment of electric shock. 

It is only natural after the appearance of such an 
article—even long after—that interested readers 
should send in comments. One such recent letter 
brought up a condition, or perhaps it would be 
better called a set of circumstances, existing in many 
well-designed amateur stations. The condition 
evidently makes the operator a highly eligible pros- 
pect for Doc’s research. 

The use of control relays, especially for the pri- 
mary control of large high-voltage power supplies is 
good engineering. Our own rig is typical and con- 
tains 6 relays, 3 of them for primary control to supply 
a.c. to high-voltage power supplies. Now we prac- 
tice what we preach and never work on equipment 
with even the filaments on. But our correspondent, 
who has interlocks on all doors and parallel pilot 
lights to guard against failure, told us he felt he had 
taken “‘reasonable’’ safety precautions .. . until. 
The ‘until’? came into the picture when he went 
behind the rack to lift a power supply just high 
enough to slide a control cable through a louvre on 
the side of the rack. In lifting the supply he gave it 
a sharp bang against the side of the rack. 

The jar was sufficient to slam closed the primary 
control relay of his 2000-volt supply. By some in- 
explicable trick of fate the relay stayed closed, 
probably because it has been knocked slightly askew 
on its pivots. There was our friend kneeling behind a 
transmitter rack, holding in his two hands a 2000- 
volt power supply in operation, and the supply 
getting heavier by the moment. At this point we 
ought to change the subject and look for an agent to 
sell this story to a soap opera producer. 

A month probably wouldn’t seem as long as the 
next few interminable seconds must have to this 
unfortunate amateur. Happily (or otherwise we 
wouldn’t have the story) the outcome was all right. 
The supply was lowered to the deck and the equip- 
ment, at least, was little the worse for wear. Some 
good may have come from the incident if our writing 
about it prevents the reoccurrence of this sort of 
thing. Working around high-voltage demands an 
uncompromising attitude toward safety rules. And 
the number one rule in your: shack should be to 
never work around high voltage with any a.c. applied 
to the equipment. Don’t get caught with your 
relays down! 

—W2IOP 
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More contacts, more quickly, easily, 

ieee COLLINS 
PTO Exciter Unit 

All these Collins exciters give you the flexibility of variable frequency, with the accuracy of calibration and remarkable stability inherent in the 70E-8A PTO around which they are engineered, The slide rule dials of both the 310B series and 310C series roughly indicate operating frequency, while their vernier dials read directly in kilocycles. See them at your Collins dealer’s. If you don’t know him write us for his name and address. And stop by our booth at the National ARRL Convention in Milwaukee, September 4, 5, and 6. 

The 310B-1 is a versatile, bandswitching, self- 
powered unit with an input of 40 watts on all ham 
bands under 32 mc. Output coupling is by means 
of a link in the plate tank coil. The tube comple- 
ment consists of 1—6SJ7 PTO, 3—6AG7 multi- 
pliers, 1—2E26 r-f amplifier, 1—6SL7GT sidetone 
oscillator, 1—5R4GY H.V. rectifier, 1—5Z4L.V. 
rectifier, 1—6H6 bias rectifier, 1—VR105 voltage 
regulator, 1—VR150 voltage regulator. Price, 
$190.00. 

The 310B-3 has a series-parallel tunable matching 
antenna network, of the universal type, which 
will match balanced or unbalanced antenna sys- 
tems over a wide range of impedances. Otherwise 
it is identical with the 310B-1. It makes a fine 
standby transmitter, is excellent for spot fre- 
quency network and, because of its low power 
requirements, for emergency work. Also, it is 
unexcelled for the beginner. Later, when more 
power is Called for, he has only to add the final 
amplifier stage. Price, $215.00. 

The 310C-1 exciter is a straightforward unit con- 
sisting of a 70E-8A and a multiplier, with an r-f 
output of approximately 80 volts rms across 
40,000 ohms. Its output frequency range is from 
3.2 mc to 4.0 mc. The output of the 310C-1 can 
be plugged into the crystal socket, or applied to 
the grid of an 807 buffer stage, providing crystal 
accuracy and stability with greater versatility 
than a large number of crystals would afford. 
Price, $85.00. 

—— The 310C-2 is identical with the 310C-1, but 310C-1 and 310C-2 with self-contained power supply. Price, $100.00. 

COLLINS RADIO COMPANY, Cedar Rapids, lowa 
11 West 42nd Street, New York 18, New York 458 South Spring Street, Los Angeles 13, California 
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Fig. 1. The 200-watt single-side- 
band generator. Plug-in grid tank 
and phasing circuit at the left, 
plate circuit at the right. This 
photo, which was taken before 
the addition of a panel, does not 
show the insulated coupling and 
grounded shaft which should be 
used between the plate tuning 
capacitor and its knob in the 

interests of safety. 

© 

R. LEIGH NORTON, W6CEM* 

| One Sideband ,One Stage, 200 Watts! 

At last—a single sideband rig which can be duplicated by any amateur! Here is an SS transmit- 

Peeve in this issue will be found a discussion 
of the operating theory of a system for produc- 

ing a single-sideband signal by what might be called 
“frequency addition,’’ if the word “addition” can 
be used rather loosely. This article is a description 
of a practical 200-watt peak output single-sideband 
generator using that system, with as little of the basic 
theory as possible. Readers interested in the theory 
of operation are referred to the discussion starting 
on page 23. 

Throughout this article the term “single sideband”’ 
and the abbreviation ‘‘SS’’ will be used to denote 
what is sometimes called ‘‘single-sideband-sup- 
pressed-carrier,”” as it seems somewhat pointless 
to drag the carrier into the picture unless there is 
actual need for it. 

The new SS system requires two basic units: (1) 
an r-f amplifier containing four tubes connected in 
such a manner that the output developed in the load 
is progressively shifted 90 degrees in phase from 
tube to tube, and (2) a modulator delivering four 
outputs from the same audio signal which are also 
shifted 90 degrees from one output to the next, to 
modulate the four r-f tubes. 

There is another way of looking at the progressive 
90-degree r-f and audio phase shifts. Two 90-degree 
shifts in the same direction add up to 180 degrees, 

* Rt. 1, Box 231A, San Mateo, Calif. 
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-er which delivers the equivalent of 400 watts of AM at an average input of less than 250 watts. 

so one pair of r-f amplifiers can be connected to 
deliver output to the load 180 degrees apart, while 
the other pair does the same thing but is shifted 90 
degrees in phase from the first pair. The same situa- 
tion holds in regard to the modulation, which can 
consist of two 180-degree-out-of-phase audio out- 
puts, with a 90-degree shift between them. 

Requirement (1) above can be met in several 
ways. Figure 2 shows one possibility. Here a pair 
of two-tube amplifiers are used with the grid circuit 
of each amplifier consisting of an ordinary split 
tank such as is used to drive push-pull tubes 180 
degrees out of phase. Excitation is supplied to one 
grid circuit by a conventional link, while the second 
circuit receives excitation by inductive coupling 
from the first. Two circuits inductively coupled 
and tuned to the same frequency develop voltages 
90 degrees apart in phase, so the required 90-degree 
phase shift between tubes is obtained: If the grid 
voltage on the upper tube in Fig. 2 is assigned a 
reference phase of 0 degrees at some particular in- 
stant, the other three tubes are seen to have rela- 

tive grid voltage phases of 180, 90 and 270 degrees. 
To add the outputs of the four tubes in a common 
output circuit, the four plates are merely tied to- 
gether and connected to a single tank circuit. 

The arrangement of Fig. 3 accomplishes the same 
thing as Fig. 2, as far as the output is concerned, be- 
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Fig. 2. One basic SS r-f circuit. 

cause the tubes which are excited in parallel induce 
voltages 180 degrees out of phase in the load circuit, 
due to -eing connected to opposite ends of the plate 
tank circuit. An advantage of Fig. 3 is that single- 
ended circuits are used in the portion of the unit 
where the 90-degree phase shift must be produced, 
and any simplification of the phase-shifting section 
tends to simplify the adjustment of the amplifier. 
The balanced plate circuit of Fig. 3 is also somewhat 
easier to handle in a practical amplifier than the 
single-ended arrangement. 

Requirement (2) is met by the use of the Dome 
phase-shift networks, which are described in the 
other SS article in this issue referred to above. If 
the networks are used ahead of a pair of modulators 
and each modulator has a center-tapped output 
transformer, the required two sets of 180-degree 
out-of-pk ase vcltages shifted 90 degrees are obtained. 

Modulation Methods 

The amplifiers of Figs. 2 and 3 will not deliver any 
output if they are used as shown. In either case, the 
phasing is such that the excitation-frequency is 
canceled in the output. If, however, the amplifiers 
are unbalanced by changing the outputs of the in- 
dividual tubes in respect to each other, there will be 
a net output in the load circuit. If a fixed, or 
Statice: unbalance is introduced, the r-f excitation 
frequency appears in the output. If a regularly 
varying unbalance is introduced by applying the 
fcur medulator voltages in such a way that each 
pair of tubes which is driven from the same grid 
circuit gets 180-degree-shifted modulation, with the 
90-degree audio shift being between tubes connected 
to different grid circuits, the unbalance under modu- 
lation is such that a single sideband is produced. As 
there is no unbalance when there is no modulation, 
the excitation, or “carrier,” frequency does not 
appear in the output. Figure 4 shows in block form 
how the audio is applied to the r-f arrangement of 
Fig. 3 to produce SS output. 
Any of the conventional systems of modulation 

may be used with this scheme, the only requirement 
being that the modulated amplifiers are linear in at 
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least one direction with respect to the modulation. 
Due to the fact that the audio phase shifting is best 
dcre at a relatively low level, a low-level modulation 
sck cme is advantageous in that it allows a minimum 
numker of audio stages after the phase shift has 
been cbtained, and therefore lightens the burden of 
keeping tte mcdulation in the proper phase. Either 
ccntrcl-grid, screen-grid, or suppressor-grid modula- 
ticn may ke used, depending on the type of tubes 
used in the r-f section and the preferences of the 
ccrstructor. Screen-grid modulation of tetrodes has 
certain advantages, and is used in the unit to be 
described. 

Centrol-grid medulation has the disadvantage 
that the r-f impedance looking into the grid varies 
over the mcdulation cycle. When the phase and 
amplitude of the r-f grid voltage must be closely 
centrclled, as it must in this type of SS generator, 
the grid r-f circuit must be heavily swamped bv load- 
ing resistance to prevent changes in r-f phase and 
amplitude under modulation. If the modulation is 
applied to the screen-grid, the change in control- 
grid impedance under modulation has been found 
to be small enough so that no r-f grid circuit loading 
is necessary, with a resulting saving in driving 
power. Screen modulation requires somewhat more 
audio power than control-grid modulation, but the 
difference between the two in many practical cases 
is so small that the same modulator would be re- 
quired for both types of modulation. For example, 
the transmitter to be described employs screen- 
modulation with 6L6Gs as modulators. If control- 
grid modulation were used, 6V6 modulators would 
probably be required, and there would be only a 
slight saving in modulator cost. 

The SS generator has one important characteristic 
which makes the difference between low and high- 
level modulation much less than it is in a conven- 
tional AM transmitter. As the SS r-f stage is not 
required to supply a carrier which can be modu- 
lated up and down around an average value, the 
Operating conditions can be selected so that the 
input is quite low until modulation is applied. If 

Fig. 3. Alternative basic r-f circuit. 
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CIRCUIT 

Fig. 4. block diagram of complete SS generator. 

low-level modulation is used, the plate voltage may 
be quite high, and the bias on the modulated elec- 
trcde may be adjusted s> that the input is very low 
when there is no modulation. The increase in plate 
dissipation under conversational voice modulation 
is so low as to be almost negligible. 

The SS signal may be preduced at any level. Gen- 
erating SS at a relatively low level and amplifying 
it in one or more subsequent linear amplifiers has 
advantages in the form of economy, but also has the 
great disadvantage of requiring that the stages fol- 
lowing the SS generatcr be truly linear, which is no 
small accomplishment if several stages are involved. 
The use of the SS generator as a final amplifier 
eliminates the linear-amplifier problem and lets one 
concentrate on securing linearity in the SS stage 
itself, but this is done at the expense of over-all 
efficiency. The r-f unit to be described here is in- 
tended to ke used as a 100 to 200-watt (peak output) 
final amplifier stage, depending on the plate voltage 
used. At the lower power level, it may obviously be 
used to drive a high-power triode linear- amplifier 
stage, even after the necessary swamping of the 
tricde grid circuit has been done. The modulator 
section is a basic unit which may be used to modulate 
nearly any SS r-f section, regardless of power level. 
By replacing the r-f tubes in the unit to be described 
with smaller ones, and using smaller plate-circuit 
components, an SS generator capable of serving as a 
low-level exciter may be had. 

The Equipment 

The SS generator consists of two units, an r-f 
chassis and an audio chassis. The r-f chassis con- 
tains the four tubes and their grid and plate-tank 
circuits, including the grid-circuit phase shifter. 
It is intended to be driven by an r-f exciter capable of 
delivering about 10 watts. The audio chassis con- 
tains the complete audio system from microphone 
input to modulator output and includes the neces- 
sary power supply for the audio as well as a screen- 
bias source for the r-f section. Figures 1, 5, 8 and 9 
show top and bottom views of the two units. It is 

- easily seen that the r-f section is little more com- 
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Flicated than an ordinary push-pull r-f stage, except 
for the addition of another pair of tubes and another 
grid tank circuit. The modulator is likewise not 
much more pretentious than the audio driving 
equipment needed for a medium-power modulator, 
except for the addition of a second output trans- 
former. 

R-F Section 

Figure 6 is a circuit diagram of the r-f section. The 
upper pair of tubes receives excitation in parallel 
from tank circuit L)-C, through blocking capacitor 
C3. The lower pair of tubes gets excitation from 
tank circuit L»-C2 through Cy. Grid bias voltage is 
shunt fed to each pair of tubes through RFC, and 
RFC, to allow the measurement of grid current to 
each pair separately across metering resistors R3 and 
Re. Bias voltage is furnished by grid leak. R}. 

Rather than couple the excitation directly to Lj, 
as suggested in Fig. 3, a small mutual inductance, 
L3, is used. Lg is connected between the bottom end 
of L; and ground, and the incoming coaxial line is 
connected across L3. The purpose of this method of 
connection is to reduce the direct inductive coupling 
from Le to the excitation, which might occur if an 
ordinary link were used around L;. Ls is mounted 
at right angles to L; and Ly. The whole grid circuit 
consisting of Ly, L», L3, Cy and Cg is arranged to 
plug in as a unit, to allow band changing. Details 
of the grid-circuit construction will be given later. 
A dual capacitor, C7, is provided for retuning both 
grid circuits simultaneously, if necessary, when 
changing frequency within a band. 

The screen grid of each tube is brought out to a 
separate terminal, to allow modulation to be applied 
in the necessary manner. The upper pair of tubes is 

Fig. 5. Bottom view of the r-f section of the single- 
sid2band generator. In this view, the grid-trimming 
capacitor appears at the right and the grid-current 

switch at the left. 
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modulated in push-pull fashion from one voltage 
source, while the lower pair gets the same type of 
treatment, but their modulation is shifted 90 degrees 
from the upper pair. The phase shifting is done in 
the modulator. Capacitors Cg through Cy, are the 
usual screen by-pass capacitors. These four capac- 
itors must be reasonably close to the same value, so 
that each will have the same effect on the modula- 
tion amplitude and phase. Ordinary commercial- 
tolerance capacitors have been found adequate. 
Resistors R; through R, are included in the screen 
leads to prevent parasitic oscillation in grid-screen 
circuit due to the intermingling of grid and screen 
wiring below the chassis. The resistors are placed 
on the “far” sides of the screen by-pass capacitors, 
and not between the capacitors and the screens. Al- 
though the resistors are shown as 5-watt, non- 
inductive, wire-wound units in the diagram, ordi- 
nary 2-watt carbon ‘‘sticks’’ would serve as well. 
The non-inductive wire-wound resistors are some 
which happened to be on hand when the amplifier 
was built. 

The plate circuit is strictly conventional, except 
for the unusual way of connecting the tubes to the 
tank circuit. To reduce the possibility of flashover, 
d.c. is fed to the rotor of Cg through Rg. The use of 
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an insulated coupling and a grounded shaft for the 
knob which operates Cis is strongly recommended, 
although it is not shown in the photo, which was 
taken before the addition of a metal panel. The 
plate coils are of the conventional push-pull type 
fitted with a swinging link. 

Modulator Circuit 

The modulator circuit is shown in Fig. 7, and is 
intended to be used with a crystal or high-impe- 
dance dynamic microphone. Because the phase 
shift network is effective only over a range of about 
150 to 3500 cycles, special attention has been given 
to limiting the audio pass band. For voice work, 
audio pass-band trimming is good practice in any 
case, but it is doubly important in this type of SS 
equipment. When the phase shift between the 
modulator output voltages departs appreciably 
from 90 degrees, as it does at the extremes of the 
audio range, the suppressed sideband begins to 
appear in the r-f output. This effect is probably 
not too important as concerns the lower audio fre- 
quencies, except for the increase in distortion it 
causes with slight mistuning at the receiving end. 
The appearance of the unwanted sideband at high 
audio frequencies causes interference far on the 

Fig. 6. Circuit diagram of the r-f section. Meter switch is S1. 
C1, C2—14-me: 50-uuf midget 

variable. 3.9 me: 75-ppf 
midget variable.  *« 

G3 CA G56 ——009 uf 500 
volts, mica. 

C7—30 uuf per section midget 
variable, double spaced. 

CBRGO G1 Onteid=—009 uf, 
1250 volts, mica. 

C12—.002 uf, 5000 volts mica. 
C13—100 upf per section, .077” 

spacing. 
C14,1G15, C16" Gizs= 0092 uf, 
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500 volts, mica. 
R1—10,000 ohms, 10 w. 
R2, R3—100 ohms, 1 w. 
R4, R5, R6, R7—100 ohms, 5 W., 

non-inductive. 
R8—50,000 ohms, 2 w. 
RFC1, RFC2—9.5 mh, 125 ma. 
RFC3—5 mh, 500 ma. 
S1—SPST. 
L1—14 me: 11 turns, 16 t.p.i., 34/” 

dia., B & W No. 3011. 3.9 
mc: 30 turns, 32 t.p.i., 1” dia., 

B & W No. 3016. 
L2—14 me: 14 turns, 16 t.p.i. 

34"’ dia., B & W No. SOTt; 
3:9.imeeSQonensras eet. p.i) 1" 
dia., B & W No. 3016. 

L3—14 me: 2 turns, 16  +.p.i: 
YW" dia., B & W No. 3003. 
3.9. me: 6 turns, 16 4.p.1., 14" 

dia., B & W No. 3003. 

L4—‘500-watt’’ coils — with 

swinging center link. B & W 
TVL series. 
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6SN7 GT 

I 
417 V. 

GND. TO R.F. A.C. ff 

Fig. 7. Circuit diagram of the modulator. 

io 3, 14,C17;7 C1 s— x C23, C24—.10 uf, 600 volts. R14—9295,000 ohms. 
10 pf, 25 volts, electralytic. 

C2—.04 uf, 600 volts. 
~ C3—.002 uf, 600 volts. 
C4—40 uuf, mica. 
Cé6—.004 uf, 600 volts. 
C7—.003 uf, mica. 
C8, C12—.001 uf, mica. 
C9—.0005 uf, mica. 
C10—.006 uf, mica. « 

C11—.002 uf, mica. ; 
C15, C16—.005 uf, 600 volts. 
Fie uf, 450 volts, electro-. 

ytic. 
C20—8 uf, 600 volts, electrolytic.« 
Co1, C29, C25, C26—Dual 8. 

uf, 450 volts, electrolytic. 

es C27—-50' uf, 1502 volts; elec- 
k. trolytic. 
* R1—1 megohm. 
; RZ, R22, R23, R33—1500 ohms. 
“ R3—2 megohnms. 
R4, R20, R21, R24, R25, R26, 

;, _ R27—500,000 ohms. 
; R5—500,000-ohm potentiometer. 
' R6, R18, R19—40,000 ohms, 1 w. 

R7, R28, R29—9250,000 ohms. 

R8, RO—2000 ohms, 1 w. 

R10—33,000 ohms. 

R11—100,000 ohms. 
~ R12—900,000 ohms. 
R13—75,000 ohms. 

R15—450,000 ohms. 
R16—25,000 ohms, 1 w. 
R17—5000 chms, 1 w. 
R30, R31—200 ohms, 10 w. 
R32—95,000 ohms, 50 w. 
Rx—See text. 

All resistors are one-half watt 
unless otherwise specified. 
T1, T2—15-watt universal mod- 

ulation transformers. Thor- 
darson T21M60. 

T3—750 v., ¢.t., 200 ma.; 5 v., 

ee Migs TNO Sie tier 
Sis 

MC—Microphone connector. 

wrong side of the non-existent ‘carrier’ frequency. 
The interference produced is no worse than that 
regularly produced by ordinary AM, of course, but 
SS is supposed to be an improvement over AM. 

The audio-band trimming takes place in the first 
two stages of the speech amplifier. Through the use 
of an under-size screen by-pass capacitor at Cs and 
small coupling capacitors at C3 and C,, a low-fre- 
quency drccf starting at abcut 400 cycles is cbtained. 
To fare down tke high frequercies, capac’tor Cis 
used to intrcduce degenerative feedback which in- 
creases with frequency. ‘Ile response starts to drop 
at about 2000 cycles and is well down at 4000 cycles. 
This simple method of trimming both ends of the 
voice spectrum does not produce the flat band-pass 
characteristic of the more elegant multi-section L-C 
filter, but it listens well, is economical and serves 
the purpose quite nicely. 

September, 1948 

The two phase-shift networks which follow the 
6£N7 phase inverter are the heart of the modulator 
section. One network contains C7-Rj9, Cg-Ry1, and 
Co-Rig. The other consists of Cyg-Ry3, Cy-Ri4, and 
Ciy-Ri5. These networks each have a phase shift 
which varies with the frequency applied, but they 
are designed so that the difference in phase between 
the points marked ‘To A’”’ and “To B”’ is close to 
90 degrees over the whole voice-frequency range. 
To work proferly, the networks must be driven from 
a source which is low in impedance compared with 
the network impedances, and for this reason the 

two halves of the 6SN7GT are connected in parallel 
and operated with 2000-ohm cathode and plate 
loads. A 6]5 would probably work equally well, but 
the output would be reduced. The cathode and 
plate resistors, Rg and Rg, need not have a value of 
exactly 2000 ohms but they must be matched 
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Fig. 8. Top of the audio chassis. The 6SJ7 and 6J5 
pre-amplifier stages are at the left front with the 
6SN7GT_ phase-inverter stage near the” left-rear 
corner. The two 6SJ7-6L6G ‘‘A” and ‘'B” channel 
amplifiers are side by side to the right of the 6SN7GT, 
followed by the two output transformers at the right 
rear. The power-supply components are at the right- 
front, with the 6X5GT screen-bias rectifier behind the 
left-hand choke and the 5V4G behind the right-hand 

choke. 

within 1 or 2 per cent, to assure equal output voltages 
from both sides of the phase inverter. 

Judging from information published to date, most 
phase-shift networks of the type used here are de- 
signed to employ round-number resistances and odd 
values of capacitance which can only. be obtained 
by the series or parallel arrangement of standard 
capacitors or the use of trimmers. The networks for 
this modulator have been designed around standard 
capacitors, and the resistors have been allowed to 
fall where they may, the theory being that it is 
easier to locate odd sizes of resistors or make them 
up from combinations of standard units than it is 
to get the odd capacitance values. By shifting the 
frequency band upward slightly from that originally 
given by Dome, the resistor values have for the most 
part also been given easily obtainable values. Rather 
close tolerances are required for both the capacitors 
and resistors, and unless an accurate capacitance 
bridge is used to select capacitors within 5 per cent 
or better of the specified values, it is recommended 
that standard 5-per-cent-tolerance silver-mica ca- 
pacitors be used. Closer tolerances are desirable, if 
available, however. Surplus capacitors of any type 
are to be viewed with suspicion in regard to toler- 
ances until proven innocent, as some of them appear 
to be rejects which fell outside specification limits. 
It is not unusual to find surplus capacitors having an 
actual capacitance differing from the marked value 
by as much as 50 per cent. The resistors may be 
selected from the stock of a friendly parts jobber 
with the aid of a resistance bridge or an ohmmeter 
of good accuracy. The ohmmeter may be checked 
for accuracy against precision resistors around the 
points where resistance is to be measured. The re- 
sistors should, like the capacitors, be within 5 per 
cent or better of the specified values. The resistance 
values required are 33K, 100K, LOOKS 751225 K 
and 450K. Only the last two of these resistors 
are “odd” values not normally stocked. A 30K re- 
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sistor having a value of 33K is not difficult to find, 
and the 225K and 450K may usually be selected 
from 200K or 250K and 400K or 500K stocks with- 
out too much difficulty. At least one manufacturer 
is offering resistor ‘‘pairs’’ which achieve high ac- 
curacy through the use of two wide-tolerance re- 
sistors, and the use of these pairs or combinations of 
them offers one fairly simple solution to the resistor 
problem. It appears likely that some enterprising 
capacitor and/or resistor manufacturer will offer 
complete phase-shift-network components in the 
future. 

The “A” and “B” outputs from the phase shifter 
are amplified in two separate channels. Each chan- 
nel contains a 6SJ7 and a 6L6G with parallel feed- 
back from the plate of the 6L6G to the plate of the 
6SJ7, to reduce the effective output impedance of 
the 6L6s. These two sections are designed for good 
wide-band frequency response, to reduce the pos- 
sibility of different phase shifts taking place within 
the sections. Ordinary commercial-tolerance com- 
ponents have been found entirely suitable in the 
two sections, and the outputs easily retain the phase 
difference established at the inputs. To prevent 
audio from one portion of the modulator from find- 
ing its way into another via the power supply, 
rather complete plate-circuit decoupling has been 
used throughout the unit. 

To compensate for slight differences in the ampli- 
tude of the two outputs, due to differences in tube 
characteristics or differences in the output of the 
phase-shift networks, resistor Rx has been used to 
equalize the two outputs. It should be applied to the 
section having the lower output. In the modulator 
shown here, Rx was 1000 ohms, and was used in the 
“B” channel. A better system would be to adjust 
the two outputs to equality by juggling the sizes of 
the feedback resistances, Rog and Roz, reducing the 
resistance in the channel having the higher gain. 

Screen modulation has a number of advantages, 
as previously pointed out, but it also has the rather 
annoying disadvantage that high modulating volt- 
age at low audio power is required. Put another way, 
the audio impedance looking into the screen is 
quite high. This makes it impossible to use some 
sort of standard modulator “‘driver’’ transformers as 
modulation transformers, and it was therefore neces- 
sary to use a pair of 15-watt Class-B modulation 
transformers. To allow experimentation with the 
modulator unit, tapped transformers capable of 
handling a variety of impedance ratios were used, 
but the tapped feature is not a requirement if the 
modulator is intended for only a single application. 
The normal center-tapped ‘“‘primary”’ of each trans- 
former is connected to the screen-grids of the r-f 
tubes, and the 6L6Gs are connected to the ‘“‘second- 
ary.” The transformers are connected to give a 
turns ratio of 1:2.5 from the 6L6G end to the screens, 
or an impedance ratio of 1:6.25, and. a maximum 
allowable impedance of 20,000 ohms on the screen 
side. A somewhat higher ratio would be desirable, 
but was not found possible with the particular 
transformers used without running into poor fre- 
quency response. This is a result of an excessive 
load impedance on the screen-grid side, and is not a 
fault of the transformers. 
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The modulator power supply is conventional, 
with the exception of a 6X5GT connected to deliver 
a negative voltage which is needed for screen bias 
on the 4-65As‘in the r-f section when plate voltages 
of 2000 or more are used. 

Mechanical Layout 
‘The arrangement of parts on the two chassis 

presents no particular problems. Both chassis 
measure 17’’ by 13”” by 3”. The audio circuits are 
arranged with the first stage near the left-front 
corner of the chassis, with the stage progression 
being down the left side of the chassis, through the 
phase-shift network near the left-rear corner, with 
the ‘“‘A”’ and “‘B”’ channels side by side across the 
back. The two output transformers are at the right- 
rear, with the power supply components occupying 
the right-front corner and center of the chassis. 

Because of their method of connection, the r-f 
tubes act as neutralizing capacitors for each other. 
This makes it possible to place the grid circuit above 
the chassis with only a simple shield separating it 
from the plates of the tubes and the plate tank cir- 

Because of the self-neutralizing feature, the 
net grid-plate capacitance in the amplifier is prob- 
ably no higher than would be obtained in a conven- 
tional un-neutralized push-pull tetrode stage with 
the tank circuits on opposite sides of the chassis. 
By placing the plug-in grid circuit above the chassis, 
band changing is greatly simplified. The grid and 
plate tank circuits are located at the left and right 
ends of the chassis, with a 13’ by 5” shield placed 
between the grid circuit and the four tubes, which 
are located in a line near the center of the chassis. 
The grid trimming capacitor, C7, is located under 
the chassis near the grid circuit, and the grid-meter- 
ing switch occupies a corresponding position at the 
right side of the chassis. Other details of the under- 
chassis wiring are visible in Fig.°5. 

R-F Phase Shifter 

The proper operation of the r-f section requires 

that two equal, 90-degree-phased voltages be ob- 
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Fig. 9. Bottom view of the 
audio section. The low- 
level audio stages appear 
at the lower left in this 
view, and the “A” and 
‘‘B’’ channels are at the 
top center. The two net- 
works which deliver volt- 
ages 90 degrees apart are 
located on the card at the 

upper right. 

tained. This is accomplished by the two inductively- 
coupled circuits consisting of Ly-C;, Lo-Cy and Ls, 
as previously mentioned. To allow easy band 
change, this whole assembly has been arranged to 
plug-in. Figure 10 shows the 14-mc grid circuit. It 
consists of a 214” by 5” by 3/16” polystyrene (Lu- 
cite will do as well) base plate carrying the 5 banana 
jacks needed to make the connections. The base- 
plate is surmounted by a miniature panel of the same 
material 1-5/16’’ high and 5’” long. At the ends of 
the L-shaped structure thus formed are two 114” by 
24%" aluminum end plates which support a 5/8’ 
diameter bakelite rod, which in turn carries Ly, and 
L (poly or Lucite would also serve for the rod). 
The panel supports C; and Co, while Lz is tucked 
down alongside Z; and supported by its own leads. 

For the 14-mc assembly, a B & W type 3011 Mini- 
ductor is used for Ly and Ly», and type 3003 for 
Lz. Ly and Le fit loosely on the rod, and are held in 
position by their leads. Sufficient lead length is 
looped under the coils to allow them to be slid back 
and forth about an inch. In Fig. 10 the coils are 
shown in approximately the proper position for 
equal excitation to both pairs of tubes. 

The 3.9-mc assembly is quite similar to the 14-mc 
one, except that the base plate is 234’’ deep, the 
panel section 1-13/16’’ high, and the end plates are 
2” high by 234” deep. The rod is 7/8” in diameter. 
The larger dimensions on the 3.9-mc unit are neces- 
sary to accommodate the larger coils and capacitors. 

Tuning Up 
To cover all the things which could possibly occur 

in tuning up a transmitter of this sort would take 
more space than is available here. The future will 
probably bring a number of articles on tuning pro- 
cedures and correction of various possible faults. 

For the present, it will be assumed that nothing 
beyond the ordinary difficulties usually encountered 
in any new equipment will be found in the more-or- 
less conventional portions of the r-f and audio sec- 
tions. 



To tune up the transmitter, a good variable-fre- 
quency audio oscillator, an oscilloscope, and a 
dummy load of some sort will be needed. The audio 
oscillator should preferably be accurately calibrated 
near the 350 and 1600-cycle points. Light bulbs will 
serve for the dummy load, although their rapid 
change in resistance at low brilliance may lead to 
confusion at the lower modulation levels, where the 
output is low. In addition, the usual r-f exciter, a 
plate supply for the r-f stage, and grid and plate 
d-c meters will be required. ) 

The modulator section should be tackled first. 
Connect 10,000- or 20,000-ohm 10-watt resistors 
across the output of each modulator section and 
apply the a.c. to the power supply. Check voltages 
throughout the unit to make certain that they 
appear reasonable, and correct any obvious errors. 
Connect the audio oscillator to the microphone 
terminals and use the oscilloscope to observe volt- 
ages throughout the unit. Audio voltage should 
appear at each grid and plate, and at the cathode of 
the 6SN7GT. The audio voltage at the 6L6G grids 
should be roughly of the same amplitude as that at 
the 6JS plate. When making this preliminary check, 
the output of the audio oscillator should be reduced 
to a point where it does not drive the grid of the 
first stage positive. Some audio oscillators use a 
output-level control which is in the grid circuit of 
their last stage, and produce a rather high percent- 
age of hum output when set to deliver low audio 
output. If this condition is encountered, it will be 
necessary to use an external potentiometer, so that 
the oscillator output can be high enough to reduce 
the hum to a small portion of the total output. If all 
appears well at this point, the next step is to check 
the operation of the phase-shift networks. First, 
however, feedback resistors Reg and Re; should be 
disconnected at one end. 

Checking the Scope 

Before checking the networks, it is necessary to 
investigate the oscilloscope for internal phase shifts, 
To do this, the sweep should be removed, and the 
horizontal amplifier set to accept external signals. 
Thevertical and horizontal inputs should be strapped 
together and connected to the grid of one of the 

6L6Gs. The audio oscillator should then be run 
through the range from 150 to 4000 cycles while 
observing the pattern on the screen with various 
settings of the horizontal and vertical scope gain con- 
trols. A diagonal line on the screen indicates no 
internal phase shift. Internal phase shift will be in- 
dicated by the presence of an elliptical pattern at 
some frequencies. If an ellipse appears, it may be 
possible to eliminate it by juggling with the settings 
of the horizontal and vertical gain controls. The 
object is to maintain a straight line at an angle of 
45 degrees over the whole audio range. This indicates 
equal vertical and horizontal sensitivity and zero 
relative phase shift. To check the sensitivities of 
the two inputs, it is probably easiest to apply the 
input separately to the vertical and horizontal 
amplifiers, one at a time, and measure each deflec- 
tion, rather than attempt to determine whether the 
angle is actually 45 dezrees. If the ’scope is of aver- 
age quality, it should furnish the required results. 
If it is not possible to get equal deflection sensitivi- | 
ties when the two gain controls are set for zero | 
phase shift, the ‘scope will be usable, but the accu- 
racy of the tests will suffer. 

Interpreting the Pattern 

Assuming that the ’scope is of average quality, 
and that it is possible to secure equal vertical and 
horizontal sensitivities and zero phase shift by 
appropriate settings of the gain controls, connecting 
the two ’scope inputs directly to the 6L6G grids 
(after removing the two 250,000-ohm resistors) 
should give a circle on the screen, if the oscillator is 

between 180 and 3200 cycles. The circle will appear 
very slightly elfiptical and tilt slightly as the fre- 
quency is varied over this range, but no pronounced 

tendency toward an ellipse should be obtained until 

the frequency reaches 150 or 3500 cycles. The pat- 

tern should become smaller in size toward both ends 

of the range, indicating that the audio band-pass 

arrangement is working. If the ’scope had to be set 

with unequal horizontal and vertical deflections to 

eliminate internal phase shift, an ellipse should be 

obtained instead of a circle. The axes of the ellipse 
(Continued on page 90) 

Fig. 10. Close-up view of 
the 14-mc plug-in grid- 
tank and phase-shifting 
circuit. Ly and Co are at 
the left, and Ly and C; are 
at the right. Ls is sup- 
ported by its leads and lo- 
cated just to the left of C;. 
Details of the construction 

are given in the text. 
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Understanding Simplified SS 
R. LEIGH NORTON, W6CEM* 

How and why the 200-watt SS transmitter described in the pre- 
ceding article operates is discussed from the theoretical aspects. 

HERE SEEMS TO BE little doubt that single-side- 
band phone transmission is destined eventually 

to supplant the now conventional double-sideband- 
plus-carrier AM system. Even if the well publicized 
—and, in some instances, overoptimistic—signal-to- 
noise gain features are ignored, simple reasoning 
leads to the conclusion that a communication sys- 
tem which occupies twice the space needed for the 
purpose it serves can not long be tolerated in view 
of the perpetual squeeze for more frequencies for 
every imaginable type of service. When it is ob- 
viously possible to eliminate one sideband and a 
carrier, one is hard put to find a good argument for 
continuing to waste valuable spectrum space with 
superfluous emissions. 

In spite of the doubts often expressed by the 
uninitiated, we amateurs are reasonably human, 
and generally act as human beings. When we as 
individuals see a definite advantage for ourselves 
we wholeheartedly adopt a new technique. Most 
often, we go for a system which will give our signals 
a boost over the other fellows’. Single-sideband 
transmission is such a technique, permitting more 
“communication” signal for our transmitter dollar, 
and giving the other fellow a break in the bargain. 
It is hard to see how such a system can lose. 

But it has been losing for many years, because 
the necessary transmitters have been too compli- 
cated for general application. Systems involving 
several balanced modulators and one or more 
critical filters have been too awesome for any ex- 
cept a few fixed services. Now, however, there is 
available a relatively simple and direct method of 
producing a single-sideband signal directly at the 
output frequency. ‘Not that the new method is 
the ultimate in simplicity, but, it is at least 
within the technical reach of the average amateur. 
Before examining the new system, let’s consider 
phone communication in general. 

Requirements of Voice Communication 

To transmit what we so hopefully call ‘‘intelli- 
gence’”’ from one place to another by voice, it is 
only necessary that we supply the listener with in- 
formation concerning the frequency and amplitude 
of the original vocal output. If this is done, and the 
relative phase relationships of the frequencies which 
go to make up the original signal are not too greatly 

*Contributing Editor, CQ, 
Rt. 1, Box 231A, San Mateo, Calif. 
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altered, the listener has all he needs. Unfortunately, 
the distance which can be covered by the original 
vocal energy is extremely limited, due to the high 
attenuation by the atmosphere of the frequencies 
involved. To increase the range, it has become 
common practice to use the original signal to change, 
or ‘“‘modulate,’”’ in some manner a high-frequency 
wave whose radiation is capable of covering great 
distances. At the receiving end, the high-frequency 
wave is “‘demodulated” by a suitable device, and 
the original intelligence is recovered. This is not 
new to anyone who has the slightest familiarity 
with ordinary radio communication, but it is set 
forth here to point out that it isn’t necessary to even 
mention a sideband to define in broad terms a sys- 
tem of radiotelephone communication. The side- 
bands are just a ‘“‘nuisance’’ introduced during the 
process of applying the original audio frequency sig- 
nal to the high-frequency wave. 

One of the popular ways of applying the intelli- 
gence to the high-frequency wave is to vary its 
amplitude in accordance with the intelligence to be 
transmitted. This, of course, is conventional AM, 
which is usually accomplished by mixing the modu- 
lating signal and the r-f wave in some sort of a 
linear mixer, such as a Class-C amplifier. In common 
with almost all mixers, the amplitude modulated 
amplifier generates in its output circuit a current 
having components at a minimum of four different 
frequencies. The four frequencies produced are the 
two original signals (the r-f and audio), the sum of 
these two, and their difference. The audio com- 
ponent is sufficiently far removed in frequency from 
the other three components that it develops only a 
negligible audio voltage across an output circuit 
tuned to the r-f excitation frequency. The sum and 
difference frequencies are usually too close to the 
excitation frequency to be separated by the output 
circuit, and appear in the output along with the 
excitation frequency. 

Either the sum or the difference component con- 
tains all the information necessary for communica- 
tion. Either one has frequency components which 
bear a fixed relationship to the modulating fre- 
quency components, and, because the modulated 
amplifier is essentially linear, have amplitudes pro- 
portional to the intensity of the modulating signal. 
If the modulating signal is a single frequency, the 
sum and difference output frequencies are known as 
side-frequencies, If the modulation covers a band of 
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frequencies, as it nearly always does, the sum and 
difference components likewise cover a band of fre- 
quencies, and become sidebands. 

It is possible to eliminate the r-f excitation fre- 
quency, or carrier component, by performing the 
mixing of r.f. and audio in a balanced modulator. If 
this is done at a sufficient low radio frequency it is 
possible to separate one sideband from the other by 

MODULATION IN 

Fig. 1. Block diagram of the system used to produce 
a single-sideband signal directly at the output fre- 
quency. A four-tube amplifier is driven by 90-degree 

shifted r-f and audio signals. 

using a selective filter circuit which passes only one 
sideband. This scheme works only when the radio 
frequency is comparable to the modulation fre- 
quencies, so that the sidebands will be relatively 
widely separated, percentagewise, and thus capable 
of being separated by a practical filter network. 
To transform the signal produced in this manner to 
a relatively high radio frequency it is necessary to 
resort to frequency conversion, usually in one or 
more balanced modulators, as frequency multiplica- 
tion would also multiply the audio frequencies repre- 
sented in the sideband. In spite of these complica- 
tions, this system works well in practice. 

A New Scheme—Frequency Addition 

We have seen that the sidebands are merely the 
sum and difference of the r-f and audio signals. It 
is possible to produce the sidebands either by adding 
the audio and r.f., or subtracting the audio from the 
r.f. As subtraction is merely the addition of a nega- 
tive quantity, this whole process could be called 
addition. If the device which effected the addition 
were arranged so that it would only produce the 
result of the addition, and would not deliver the 
r-f component without the audio first being present, 
a single-sideband generator capable of Operating at 
any radio frequency without filters would be pos- 
sible. A device of this sort has been known for years, 
but it has been waiting for a simple, practical way of 
producing the special type of audiv modulating 
signals needed to make it work. 

Figure 1 shows the frequency adding circuit in 
block diagram form. It consists of four r-f ainplifiers 
with their output circuits connected. The four 
amplifiers are excited from a common source with 
r.f. which is shifted 90 degrees in phase from one 
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amplifier to the next. They are all modulated by 
the same audio, but the audio is also shifted 90 de- 
grees in phase between amplifiers. Whe1 there is no 
modulation applied, the net output of the four 
amplifiers is zero. With modulation, the output is 
either the sum of the r.f. and audio or the difference 
between the two, depending on the polarity of con- 
necting the r.f. and audio to the amplifiers. . 

It is difficult to discover the originator of this 
system. The earliest mention so far unearthed by 
the writer is an article by Loyet! in 1942 which 
describes the system without going into details re- 
garding the audio phase shifter. In 1945, Honnell 2 
described the system in its entirety, although his 
audio phase-shift network had rather poor frequency 
response for general use. 

In December, 1946, Dome ® described relatively 
simple audio networks capable of giving a 90-degree 
phase shift over a wide band, and discussed their 
application to the production of single-sideband 
signals. Dome’s audio networks have precipitated 
the present surge of interest in amateur single side- 
band transmission because they bring the system 
within reach of the average amateur. The first 
known application of the system to amateur work 
was by W6YX at Stanford University in September, 
1947.4 

Theory of Operation 

There are several ways of describing the operation 
of the arrangement of Fig. J. One way is to observe 
what doesn’t happen—how the carrier and one side- 
band are eliminated by cancellation in the output. 
A more straightforward approach is in terms of 
what actually does happen. To do this it is con- 
venient to represent the r-f and audio signals as 
vectors. A vector representing an alternating cur- 
rent or voltage is a line which revolves around a 
point once every cycle. The distance from the end 
of the vector to a horizontal line passing through the 
point and lying in the plane of rotation (the paper 
in the present case) indicates the amount of the 

pees. Fig. 2. A vector. At any 
Ws ; — instant the amplitude is given 
/ Da y by ‘‘y” and these phase angle 

peek Sj is given by “6”. The vector 
turns counter-clockwise, and 

“f makes one revolution per 
cycle. 

quantity at any instant. When the vector is above 
the line, the quantity is positive: when it is below, 
the quantity is negative. The angle between the 
vector and the line at any instait is equal to the 
phase angle of the quantity at that instant. A vector 
is usually assumed to be revolving in acounter- 
clockwise directina, and the argle iacreises as the 
vector rotates. A low-frequency wave is repre- 
sented by a vector revolving slowly counter-clock- 
wise. The vector of a higher-frequency wave re- 
volves more rapidly, but in the same direction. 

The dotted circle ia Fig. 2 stows the path of the 
1 Paul Loyet, ‘Experimental Polyphase Broadcasting,” Proc. 
I.R.£., Vol. 30, No. 5; May 1942. p. 213. 
2M. A. Honnell, “Single Sideband Generator,’ Electronics, 
Vol. 18, No. 11, November, 1945, p. 166. 
3 R. B. Dome, “Wi leband Phase Shift Netwo.ks,” Electronics, 
Vol. 19, No. 12, Decemver, 1946, p. L12. 
40. G. Villard, Jr., “Sinzle-Sideband Operating Tests,’’ OST, 
Vol. 32, No. 1, January, 1948, p. 16. 
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end of-a vector of fixed length as it revolves. The 
vector is shown at the instant where the phase 
angle, @, is 45 degrees. The distance y represents 
the amount of the quantity at any instant. 

It can be shown that a vector of fixed length 
rotating at a constant angular velocity represents a 
sine wave. We know from long experience that any 
distortion of a sine wave indicates the presence of 

Fig. 3. Two vectors, VW; and 
V2 may be added together to 
give a resultant, R, by con- 
structing a parallelogram with vy 

Vi and V2 as sides. v2 

more than one frequency, and it can also be shown 
that if the vector varies in length or angular velocity 
as it rotates, a non-sinusoidal wave is being repre- 
sented. 

The handiest feature of vector representation is 
that it allows the addition of electrical quantities 
which are of different amplitudes or phase angles, 
or both. Figure 3 shows how this is done by con- 
structing a parallelogram with the two vectors, V; 
and V2 as sides. The diagonal of the parallelogram, 
R, is the resultant in both phase angle and ampli- 

tude, of adding the two vectors V; and Vp». 
So much for vectors. Now to produce a single 

sideband with their help. Figure 4 shows four 
identical r-f amplifiers with the excitation phase 
leading 90 degrees from one amplifier to the next, 
going from top to bottom. The phase of the top 
amplifier leads that of the bottom one by 90 degrees, 
completing the circle. At one particular instant the 
relative phases of the r-f grid voltages applied to the 
amplifiers might be as indicated by the vectors above 
the grid coils. Excitation could be applied to the 
link circuit between the amplifiers at any point. 
Assume for the moment that all the plate-supply 
leads to the amplifiers are tied together and con- 
nected to a common plate power supply. Each 
amplifier would then attempt to develop across its 
plate tank a voltage having the phase indicated by 
the vectors alongside each plate tank. The r-f out- 
put voltages which would be developed by ampli- 
fiers 1 and 3 are equal in amplitude and 180 degrees 
out of phase, and when added together cancel. 
Amplifiers 2 and 4 also develop equal and out-of- 
phase voltages which add up to zero. Inasmuch as 
all four amplifiers are excited from a common 
source, it is evident that the outputs from ampli- 
fiers 1 and 3 will always cancel, as will the outputs 
of amplifiers 2 and 4, as long as the plate voltages 
applied to the four amplifiers are equal. 

At this point it becomes desirable to introduce an 
artifice commonly used in modulation analyses. 
The r-f output vectors of Fig. 4 are all turning 
counter-clockwise one revolution each r-f cycle. 

This makes it difficult to watch what goes on during 
modulation, so we will assume that the portions of 
the page on which the r-f vectors are printed are 
turning clockwise one revolution for each cycle of 
the excitation frequency, so that the vectors appear 
to be standing still. In effect, the excitation fre- 
quency temporarily has been subtracted, and we 
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can now watch the actions of the four output vec- 
tors under modulation without being confused by 
the fact that they are rotating at the excitation 
frequency. As we have by this trick established a 
condition where the output vectors appear to be 
standing still when only the excitation frequency is 
present, any rotation of a resultant of adding the 
output vectors after modulation will indicate that 
the output frequency is different than the excitation 
frequency. 

We have seen that the net output from the four 
amplifiers is zero when they all have the same plate 
voltage. If we now remove the plate voltage en- 
tirely and apply instead four sine-wave voltages 
from a modulator in such a way that the audio phase 
differs by 90 degrees between adjacent r-f amplifiers, 
as shown in any of the rows labeled A, B, C, etc., 

at the bottom of Fig. 4, the previously analyzed 
situation changes radically. 

At the bottom of Fig. 4 is a chart which shows, at 
the left, the modulation voltage applied to each r-f 

OUTPUT 

p--—--E—> 

MODULATION 

Fig. 4. Step-by-step illustration of how the four am- 
plifiers add the audio and r-f frequencies. The opera- 

tion is described in the text. 
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amplifier. The right-hand side of the chart shows the 
situation existing in each r-f amplifier when these 
modulation voltages are applied, and shows the 
phase and amplitude of the r-f voltage produced by 
each amplifier. In the first line, labeled condition 
A, only amplifier 4 has positive plate voltage ap- 
plied. All the other amplifiers have either zero or 
negative plate voltage, as indicated by their modu- 
lation vectors being either horizontal or pointing 
downward. The r-f output section of the chart 
shows that only amplifier 4 is delivering output, and 

this output is at the phase indicated by the r-f out- 
put vector for amplifier 4 at the top of Fig. 4. The 
vector representing amplifier 4.is the only one to 
appear in the ‘resultant’? column at the extreme 
right. 

The row of vectors labeled B shows what happens 
one-eighth of an audio cycle later, when all the 
modulation vectors have rotated counter-clockwise 
through 45 degrees. Tubes 1 and 4 are now both 
operating, but at reduced plate voltage, because the 
modulation vector for tube 4 has passed the peak 
of the cycle, while the vector for tube 1 has not yet 
reached the peak. The plate voltages for tubes 1 
and 4 are equal, respectively, to the sines of 45 and 
135 degrees, or 0.707, times the peak value. If the 
output delivered by the two amplifiers is linear with 
respect to the plate voltage, the two r-f output 
vectors shown in line B will be 0.707 times as long as 
the single vector shown in line A. The result of 
adding the two vectors of length 0.707 and 90 
degrees apart is a voltage vector having a length of 
1 and an angle midway between the two original 
vectors. This is shown in the ‘‘resultant-r.f.’’ col- 
umn, where the vector is seen to be the same length 
as the vector shown above in line A, but rotated 
45 degrees. Line C shows the situation after another 
one-eighth audio cycle. Amplifier 1 is now deliver- 
ing full output, while the others have either zero or 
negative plate voltage. The resultant output vector 
has made another 45-degree turn in a counter- 
clockwise direction. 

It is now obvious what is happening. The result- 
ant r-f output vector is turning counter-clockwise 
and is going to make one full revolution for each full 
revolution of the modulation vectors. The output 
frequency must then be equal to the excitation 
frequency plus the audio frequency, because we 
originally assumed that a stationary vector would 
represent the excitation frequency. 

Fig. 5. Networks giving a 90-degree phase shift be- 
ween their outputs. For voice work, RC; should be 
100 and ReC> should be 453, where R is in ohms and 
C is in microfarads. R; and Ry may have values of 

10,000 to 100,000 ohms. 
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It has been shown that the length of the resultant 
vector is the same for all the conditions illustrated 
in Fig. 4, and it can easily be shown that, if the 
amplifiers are linear, the length stays fixed for all 
audio phase angles, and not only at the discrete 
points 45 degrees apart selected for purposes of 
illustration. It has also been shown that the result- 
ant vector turns through 45 degrees for each 45 
degree of rotation of the audio vectors, and it can 
be shown that the resultant r-f and the audio vectors 
turn through the same angle, regardless of the audio 
angle selected. As the length of the vector is fixed 
and it turns at the same rate as the audio vectors, 
which were specified as representing sine waves, the 
output must also be a sine wave. The r-f output 
must, therefore, be a pure single-frequency wave 
having a frequency equal to the excitation frequency 
plus the audio frequency. It is, then, a side-fre- 
quency produced by frequency addition. If the 
audio is a complex wave containing a number. of 
frequency components, the output will be a set of 
side frequencies corresponding to the sum of the 
excitation frequency and each of the audio com- 
ponents. Each of the output frequencies will have 
an amplitude proportional to the amplitude of its 
corresponding audio component. This is a single 
sideband. 

The process just described produces the ‘‘upper”’ 
sideband. If either the audio or r-f connections to 
two of the amplifiers which are 180 degrees out of 
phase are interchanged, the resultant r-f vector will 
revolve clockwise, indicating that the output fre- 
quency is lower than the excitation frequency, and 
the “‘lower’”’ sideband is being produced. 

How To Do It 

The best part of this system is that it isn’t nearly 
as complicated to make work as it might appear 
from the rather lengthy description of the operating 
principles. Tubes 1 and 3 are 180 degrees out of 
phase in both the r-f and audio circuits. Tubes 2 
and 4 are likewise 180 degrees apart in their r-f and 
audio circuits. The necessary r-f voltages are easily 
obtained from split grid-tank circuits such as are 
used to excite any push-pull amplifier. The 180- 
degree audio voltages can be obtained from ordi- 
nary center-tapped audio transformers. The r-f 
excitation delivered to tubes 1 and 3 must, however, 
be 90 degrees away from that supplied to tubes 2 
and 4. This requirement can be fulfilled in a number 
of ways, one of the simplest being to take advantage 
of the fact that the voltages across two tuned cir- 
cuits coupled together and tuned to the same fre- 
quency are 90 degrees out of phase. Excitation is 
coupled into one circuit, and the second is fed by 
inductive coupling from the first. 
The difficulty comes in the audio department. 

The modulation for tubes 1 and 3 must, like the r.f., 
be shifted 90 degrees in phase from the modulation 
applied to tubes 2 and 4. This is not nearly as simple 
to accomplish as the r-f shift, because it must be 
done over the whole audio range, rather than just 
over a relatively narrow band. A simple solution 
for this problem had everyone stumped for years 
until Dome 3 came up with the answer. Instead of 

(Continued on page 98) 
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Low-Cost Audio Selectivity 

TABLE | 

Inductances Used in FL8A Filter 

Approx. 
Inductance, mh Marking Lead Colors 

red, green 
yellow, blue 
black, brown 
red-white, green-white 
blue-white, green-white 
black, brown-white 

Rees ARTICLES have pointed out the desirability 
of audio selectivity to combat present QRM con- 

ditions.1,2. The writer feels that a band-pass filter 
such as described by WO6WB fills the bill nicely since 
it is useful for both c.w. and phone. Such a filter 
may be made very cheaply using the inductances 
contained in the surplus FL8A range filter, provided 
you don’t mind the work of extracting them. 

The FL8A contains six inductances, the approx- 
imate values of which are given in Table I. The 
markings referred to are those on the sides of the 
coils, and the lead colors are given for convenience. 
These are for filters made by UTC—if yours is 
made by someone else you may find them different. 
The coils have a Q of about 12. They are mounted 
in the casting with an air gap in the core which is 
adjusted by means of Allen head screws under the 
direction plate inside the switch compartment. This 
allows the inductance to be adjusted to the correct 
value. ; 

*59 Orland Rd., Rochester 9, N. Y. 
1 Bane, ‘‘Bandpass Filters,’’ CQ, June, 1948, p. 15. 
2 Black, ‘‘Peaked Audio,’ CQ, June, 1948, p. 20. 

RICHARD G. TALPEY, W2PUD* 

Modifying the FL8A radio range filter 
for improved bandpass characteristics. 

After a little trial and error with the low-pass 
filter formulas® it turns out that a constant-K sec- 
tion flanked by two M-derived half-end sections 
may be conjured up out of the 200-mh and the 
750-mh coils. This type of filter structure is well 
known for its sharp cut-off characteristics and con- 
stant impedance over the pass-band. The filter, 
for a cut-off frequency of 1000 cycles, has a con- 
venient characteristic impedance of 2500 ohms. 
The filter and its measured response curve are 
shown in Fig. 1. The response above 1000 cycles is 
comfortably down, although not as far as would be 
obtained with coils of somewhat better Q. 

The coils may be removed from the FL8A by 
hacksaw methods if you are careful not to injure the 
coils. The following procedure has been found satis- 
factory, also. File off the rivets holding the side 
plate; remove it and also the switch in the upper 
compartment, leaving the leads as long as possible. 

(Continued on page 99) 

3 Terman, ‘‘Radio Engineer’s'Handbook,”’ p. 228. 

Modified FL8A measured 
response curve. For simpli- 
city the designation of the 
iron core inductances has 

been omitted. AUDIO SELECTIVITY FILTER 
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Fig. 1. Fourteen cry- 
stals are mounted on 
this crystal switching 
oscillator, but the 
number may be in- 
creased if the builder 

desires. 

Variable-Frequency Crystal Oscillator 
RUFUS P. TURNER, W1AY* 

With no oscillator retuning, 14 crystal frequencies are available at the flip of a switch. 

(es OF 75-METER phone tend more definitely 
to be one-band operators than any of the other 

lower-frequency groups. - In this band of enticing 
rag-chews, QSY means simply the ability to slide 
around easily and safely between 3850 and 4000 kc. 

What an 80-meter exciter of the shifter type will do 
in other bands usually is of no consequence to the 
rabid 75-meter enthusiast. Networks and spot con- 
tacts share equal importance on 75. For that reason 
the shifter must provide the maximum amount of 
reset ability. 

Nothing short of crystal control can offer rapid 
stepping from one accurately known spot frequency 
to another. However, crystal control of the ordinary 
sort is rather inadequate when smooth tuning is 
required. Where one-band operation is concerned, 
the obvious advantages of crystal control can be 
enjoyed with considerable Qsy flexibility by switch- 
ing in the oscillator a number of crystals at closely 
spaced frequencies. To cover the 3850-4000 kc band 
in 10 ke steps, this arrangement does not require 
many crystals. The cost of a complete oscillator unit 
with self-contained power supply is lower than that 
of. a good factory-built v.f.o. Furthermore, no 
special construction kinks, calibrations, nor adjust- 
ments are required. Any radio man can build the 
crystal-switching oscillator with ordinary tools. 

Requirements of a Crystal-Switching Oscillator 

A 75-meter crystal-switching oscillator must pro- 
vide spot frequencies not more than 10 kilocycles 

* 16 Howland, So. Dartmouth, Mass. 
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apart throughout the phone band to be as effective 
as a v.f.o. For complete safety, as regards out-of- 
band operation, the end crystal frequencies should 
be not closer than 10 ke to the edges of the phone 
band. This limits the end frequencies to 3860 and 
3990 kc. Including these two limits, 14 crystal fre- 
quencies 10 kc apart must be provided. 

The crystal-switching oscillator, like a_ v.f.o., 
might be used from time to time to drive different 
transmitters having a variety of excitation require- 
ments. Continuously variable r-f output control 
accordingly must be provided in the oscillator. This 
control, manually operated, will provide the smooth 
adjustment of grid excitation required in the follow- 
ing stage of the transmitter. 

For maximum isolation and resulting carrier fre- 
quency stability, the crystal-switching oscillator 
should have its own independent power supply. — 
Relay terminals should be included, in order that the 
plate-screen power of the oscillator may be switched 
off and on by the push-to-talk system of the trans- 
mitter. 

A coaxial r-f output jack must be available at the 
oscillator to permit use of a completely shielded low- 
impedance concentric cable for connection to the 
transmitter. Means should be provided for keying 
the oscillator for c-w operation. 

The foregoing are essential requirements which 
have been met in the design of the oscillator de-- 
scribed in this article. An individual builder may 
prefer to elaborate upon these. For example, crystal 
frequencies might be chosen with 5 instead of 10-kc 
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separation, higher power output (larger tube and 
higher plate and screen voltages) might be employed, 
one or more extra crystal positions might be pro- 
vided for fractional-frequency network channels, etc. 

j Oscillator Circuit / 

| The complete schematic of the crystal-switching 
. oscillator is given in Fig. 2. The circuit features of 
| | this unit will be discussed separately in the following 
) | paragraphs. 
. The builder may purchase spot-frequency crystals 

_ for the 14 channels between 3860 and 3990 kc or for 
other frequencies in the 80-meter band if the oscil- 
lator is to be used for all-band excitation. At first, 

the cost of crystals may appear rather high. How- 
ever, it should be remembered that this is the largest 
‘single investment in the instrument, that the total 
cost of the oscillator with brand new crystals still 
_ will be less than that of a good, manufactured v.f.o., 
_and that the stability of the crystal oscillator most 
likely will surpass that of any v.f.o. the reader 
» might build. 
An alternative is to buy surplus crystals on 
assorted frequencies in the 80-meter band (3500 to 
_ 3800 kc) and to grind them down to the 14 required 
_ phone frequency values. 
A shorting-type crystal selector switch is em- 
ployed, in order that all unused crystals will be con- 

' nected together and grounded automatically. <A 

Yi] 417 V. AC. 

| = ‘METER OR 

i “© TO TERMINALS 
i {88 OF 
i 765 SOCKET 

i] = 

: 

satisfagmory switch (S, in Fig. 2) is the Mallory type 
31117-J which is a single-pole 17-position unit. One 
of the unused contacts (‘‘X”’ in Fig. 2) is grounded. 
By means of this switching scheme, the shorting 
ring of the switch connects together and grounds all 
unused crystals. Note that both sides of each unused 
crystal are grounded. 

The oscillator employs a beam type 7C5, tetrode- 
connected. The tube plate is operated at 300 volts 
and the total cathode current is 25 milliamperes. 
Other tetrode tubes which may be used successfully 
in this circuit, provided any necessary changes are 
made in resistor and capacitor values, include types 
6V6, 6L6, 6AG7, and 807. 

The midget closed-circuit jack, J), is provided for 
insertion of a 0-50 d-c milliammeter for tune-up 

purposes, or for insertion of a key for c-w transmis- 
sion. When the plug is removed from this jack, the 
d-c cathode circuit return is restored automatically. 

Fixed capacitor C; isolates the rotor of the plate 
tank tuning capacitor, Cy, from d.c. permiting 
mounting the tuning capacitor directly on the metal 
chassis without insulation. Potentiometer Rg is 

the r-f output control. Adjustment of Rg varies the 
screen voltage and, as a result, varies the r-f output 

of the oscillator. 
The self-contained power supply section is en- 

tirely conventional. In this section the relay termi- 
nals are connected in series with chassis ground and 

R 
OUTPUT 

TWISTED PAIR 
OR COAX LINE 

~ , —R-F OUTPUT 
CONTROL 

KEY JACK a +300 V. 

ssf C1 RELAY 
; ? at TERMINALS 

i a 

— = 

STAND-BY 
SWITCH-— 

Fig. 2. Circuit of the crystal switching oscillator. 

C,—40 pul, mica. 
~~ C,— 250 pyf, mica. 
— C3—0.002 uf, mica. 
— Cy—50 upf, midget variable. 
| C5—0.01 uf, mica. 
Csy—0.002 uf, mica (may not be 

needed in some layouts). 
C7, Cs—O.1 wf, 600 v. tubular. 
Co, Cio —20 uf, 450 d.c. W. V., 

midget tubular electrolytic. 
Cyi—0.25 uf, 600 v. tubular. 
CH—8-henry 85-ma filter choke 

(Stancor C-1709). 
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Ji—Midget closed-circuit jack. 
Jo—Female coaxial chassis-type 

jack (Amphenol 93-C). 
L,—52 turns No. 24 enameled 

wire close wound on 1-inch 
diameter form. 

Lo—2 turns No. 22 d.c.c. wire 
close wound on same form as 
L; and separated from B+ 
end of L; by inch. 

R;—100,000 ohms, 1% watt. 
Ro—150 ohms, 10 watts, wire 

wound. 

Rs—10,000 ohms, 50-watt rheo- 
stat(Ohmite Model J-033Q). 

R;—2500 ohms, 25 watts, wire 
wound, with slider. 

S;—Single-pole, 17 - position, 
shorting-type rotary selector 
switch (Mallory 31117-J). 

Se—SPST toggle switch. 

S3—SPST toggle switch. 

T—Power transformer: 350-0-350 

v., 70 ma.; 5.v., 3 amp; 6.3 v., 

2% amp. (Stancor P-6011). 
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the high-voltage center tap of the power trans- 
former. The contacts are shunted with a 0.25-pf 

capacitor, Cj, to minimize relay sparking on the 
break. They are shunted also by the SPST standby 
switch, $3, which enables the oscillator to be switched 
on temporarily for tune-up or beating purposes in- 
dependently of the rest of the transmitter. 

Resistor Rs; is set, during initial adjustment of the 
oscillator, to provide 300 v. d.c. Resistor Rs acts 

with the series combination of Rg and Ry, as the 
power supply bleeder. 

Construction 

The variable frequency crystal oscillator is built 
OHgaw lt) aexeds ox 5 ech assic: 

The crystal sockets (Millen type 33102) are 
mounted in two rows of 7 each on the left-hand end 
of the chassis. These sockets, spaced 14 inch on 
centers, occupy a total space of only 3’ x 3144”. The 
crystal switch, Sj, is mounted on the left-hand end 
of the front lip of the chassis so as to be as close as 
possible to the crystal sockets. 

The threaded shank of the tank tuning capacitor, 
C4, is passed directly through a tight-fitting hole in 
the front lip of the chassis. No insulation is required, 

and the nuts accordingly may be tightened against 
the chassis to ground the rotor. The cathode jack, 
Ji, 1s grounded in the same manner. The power 
transformer, 7, is mounted in the rear right-hand 
corner of the chassis. The filter choke, CH, is 

Fig. 3. Under chassis view showing wiring and place- 
ment of parts. 

30 

placed under the chassis just to the left of the trans- 
former. . 

The relay terminals and r-f output jack (J2) are | 
mounted through the rear lip of the chassis. The — 
power-line cord passes through a grommet-lined 
clearance hole also on the rear lip of the chassis. | 

The tank coil, Z;, is mounted on a long 6-32 | 
screw and placed about 14 inch below the chassis. 
This coil, which may be seen in Fig. 3, is mounted | 
between the tuning capacitor and the 7C5 tube 
socket. This position insures short leads between | 
tube, coil, and tuning capacitor. The coil and tuning _ 
capacitor combination specified will cover the entire | 
80-meter band. 

All wiring, except that between the crystal switch 
and sockets, may be done with flexible, insulated 
hookup wire. Use bare, solid wire in the crystal cir- 

cuit and between the crystal switch and 7C5 control 
grid. These leads are made rigid. Ground to chassis 
one of the unused contacts of switch SP, as in- 
dicated by ““X” in Fig. 2. Twist together each pair 
of a-c leads, such as the 7CS5 heater leads, 117-volt 
transformer leads, and transformer high-voltage 
leads. This will reduce the likelihood of hum troubles. 

Adjustment 

After the construction and wiring have passed 
inspection, proceed with the initial adjustment of the 
oscillator in the following manner: 
(1) Set switches Sy and S3 to their off position. 
Set R3 to maximum resistance. Plug a 0-50 d-c 
milliammeter into jack J;. Connect a 0-500 d-c 
voltmeter (at least 1000 ohms per volt) between 
point “Y”’ of resistor R; and terminal 7 of the 7C5 
socket. Place crystals in sockets and set switch ei 
to position 1. 
(2) Plug-in power plug. Throw switch S» to on 
position and allow time for 7C5 heater to come up 
to operating temperature. 
(3) Throw standby switch $3 to on position. 
(4) Adjust tuning capacitor Cy, for minimum dip of 
milliammeter. 
(5) Set slider on resistor Rs to bring voltmeter read- 
ing exactly to 300 volts. Tighten slider in this 
position. 
(6) Remove voltmeter. Check operation of exciter 
with each crystal by setting switch Sj} successively to 
each position and retuning Cy, if necessary, for 
minimum dip of milliammeter. 
(7) Connect the oscillator output.to transmitter by 
means of coaxial cable. After tune-up operations are 
completed in exciter and transmitter, run rheostat 
Rs from one extreme to other, noting variation of 
exciter output, as evidenced by variation in grid 
current in first transmitter stage. 
(8) If exclusive 75-meter operation is not desired, 
the oscillator may be used as a multi-crystal 80- 
meter unit to drive any all-band transmitter having 
40, 20, and 10-meter doublers, as well as an 80-meter 
‘‘straight-through” channel. Select crystals in the 
3500-4000 kc group to give desired harmonics in 
bands to be worked. (For example 3562.5 kc crystal 
for 28.5 mc 10-meter operation.) Remember that the 
frequency separation on 40 meters will be twice the 
crystal frequency separation, four times on 20 
meters, and eight times on 10 meters. 
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LTH LT 
4.20-mc Transmitter 

DAVID L. THOMPSON, W6VQB* 

Lighthouse tubes provide high-efficiency, adequate power 
and the ultimate in simplicity for 420-mc operation. 

Wore THE disc-seal, or as it is more familiarly 
known, the Lighthouse tube, was originally de- 

signed for use in coaxial tank circuits, the extremely 
low inter-electrode capacity of these tubes indicates 
that they could be successfully used in linear-tank 
or parallel-rod circuits at ultra-high frequencies. 
The use of conventional tubes poses a problem from 
the standpoint of coupling and frequency control, 
since the inter-electrode capacity is much greater 
and the external tank must be that much smaller. 

This transmitter is a self-excited oscillator for the 
420-mc band using 2C40 tubes. These are the so- 
called receiving-type Lighthouse tubes and are 
rated at 500 volts on the plate, and in this circuit the 
pair will draw about 35 ma. A somewhat lower 
plate voltage is necessary as the circuit is a modu- 
lated oscillator and 350 volts seems to fit this re- 
quirement. The 2C43 series may be used at a higher 
plate voltage, but the small increase in power output 
does not merit the additional cost. 2C40 tubes are 
available from most supply houses and many are 
still on the surplus market. The earlier model of the 
2C40 known as the 446A may be employed, but these 
suffer from internal arcing failures quite easily. 

The design and construction of the transmitter is 
quite simple. For the obvious reason that it is not 
desirable to have stray r.f. find its way into the 
modulator, the oscillator was constructed on a 
separate chassis. The plate tank circuit consists of 
two solid brass rods, shorted at one end by the 
adjustable shorting bar and shunted at the other 
end by the capacity of the tubes. Any non-ferrous 
metal might be used for the plate rods, or even 
tubing, as long as a good electrical and mechanical 
contact between the tube anode cap and the rod is 
insured. 

The grid circuit is formed by the small loop of 
wire that connects the two grids. The d-c return to 
ground is provided by a 5000-ohm resistor. The 
cathodes of the two tubes are grounded directly by 
clamping the base shells together with a specially 
prepared clamp and bolting to the chassis. Tube 
pins 3, 5, and 8 are grounded to the chassis. 
The added refinement of silver plating the tank 

rods does have the advantage of reducing the losses 

*c/o Philco Corp., 6509 N. Broad St., Philadelphia, Pa. 
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due to skin effect. However, laboratory tests have 
shown that with a transmitter of this type the ab- 
sence of silver plate does not materially affect or 
reduce the power output. The same tests did show 
that rods of a diameter of at least 4”’ should be 
used, The greater diameter permits more rapid heat 
dissipation (and less frequency drift) and adds to the 
QO of the tank. 

Construction 

The recommended chassis layout is shown in 
Fig. 1 and the wiring schematic in Fig. 2. A detailed 

Fig. 1. Top view of 420-me oscillator showing details 
of chassis layout and ite loop. The tubes are 
separated one and one-half inches center-to-center. 
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sketch of the plate rods is shown in_ Fig. 3. Both 
plate reds are identical. 

The first step is to lay out the tube socket holes. 
The distance between centers should be 1144”.. This 
dimension corresponds to the center-to-center dis- 
tance of the shorting bar. This bar must also have 
provisions for securely clamping to the plate rods 
cnce the optimum setting has been found. The plate 
rods are supported at one end by the tubes and at 
the other end by a bracket of lucite or similar 
material. A coax fitting is mounted on the panel 
and serves to support the antenna coupling loop. 
This locp is fermed by a U-shaped wire 2”” long and 
114” wide. The optimum spacing between the loop 
and the plate rcds was found to be about 114’. The 
antenna trimmer condenser in series with the loop 
is a small air padding condenser with all but one 
rotor and one stator plate removed. 

The plate voltage is applied to the tubes through 
the center tap on the shorting bar. A small choke is 
in series with this lead and an air-wound coil about 
14" in diameter ccnsisting of 6 turns of No. 18 wire 
has been found most effective. The r-f return to 
grcund is provided by the 50-uuf condenser. 
Two grid disc clamps should be formed from a 

piece of .opper or brass strip about 3/16” wide and 
3-3/16’”" long. Each clamp is formed on the tube 
grid disc itself until a circle is made and then the 
ends are [ ent and drilled out for a 3-48 nut and bolt. 
Fig. 3 includes a sketch of one of the clamps. Some 
care must be exercised during the bending process 
and especially during the removal or installing of the 
clamps to see that the metal-glass grid seal is not 
brcken. A small drop of solder is sufficient to fasten 

PLATE RODS 

Fig. 2. Wiring schematic of the parallel rod oscillator. 
The antenna loop is not shown. Antenna coupling is 

described in the text. 
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the grid loop to the grid clamps. The grid return : 
resistor is center tapped on the grid loop through — 
an r-f choke similar to the one in the plate circuit. 
The grid clamp and grid coil may be seen in the 
closeup view, Fig. 1. | 

Tuning Up 

Some patience is needed in waiting for Lighthouse 
tubes to warm up. At least one minute should elapse 
before the plate voltage is applied. Check for oscil- 
lation by observing the plate current when a metallic | 
screwdriver is touched on the plate lines. If there is 
a considerable increase in current at the moment the | 
screwdriver touches, it may be taken as a sure sign 
that the tubes are oscillating. 

For proper evaluation of the tuning adjustments 
two external instruments should be available. The 
first and mest important is a frequency indicating 
device. This may be a commercial unit,! or the pair 
_of Lecher lines especially constructed for 420 mc as 
described in the Appendix. 

The other instrument is some sort of field strength 
indicating meter. A simple and effective device may 
be constructed for this purpose by shunting a 
1N21 or similar crystal with an 0-1 milliam- 
meter, and connecting the combination to the center 
of a dipole that is 13 inches long. If the meter should 
fail to read when the transmitter is known to be 
oscillating the connections to the crystal should be 
reversed. If no reading is still obtained the trouble 
may be in the crystal. This may be checked by 
measuring the d-c resistance of the crystal and then 
reversing the leads and again noting the resistance. 
If the ratio of the two readings is less than 20 to 1 
the crystal shoutd be discarded. 

Tuning up must take place while the antenna is 
connected. However, if the antenna loop is placed 
too near the rods the oscillator will be loaded too 
heavily and will become unstable. If the loop is too 
far away the energy transfer will be insufficient and 
the strength of the radiated signal will decrease 
accordingly. For the initial adjustments couple the 
loop to a distance of about 11% inches. Apply the 
plate voltage and check the frequency. If it is higher 
than 437 mc increase the length of the plate tank 
very slightly. Conversely, for mid-band operation 
shorten the tank length if the frequency is lower 
than 433 me. 

Now adjust the antenna trimmer while noting the 
reading on the field strength meter. The meter 
should be placed about eight feet from the antenna. 
As the trimmer is adjusted there should be some 
point of sharp rise in the field strength. When this 
has been found, again measure the frequency. If 
the frequency has not changed more than a mega- 
cycle it means that the reactance of the antenna has 
been tuned out and the transmitter is working into a 
resistive load. Note that the frequency will change if 
the antenna is not resonant to the same frequency as 
the plate tank. The antenna should be trimmed until 
both are resonant at the same frequency. This 
pulling effect can be minimized by careful adjust- 
ment of the antenna trimmer while keeping the 
loading light. Don’t worry, plenty of energy is still 
being coupled into the antenna. 
~ McMurdo-Silver #903. 
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Of course, the preceding material assumes that 
there is a respectable match between the antenna 
and the antenna lead, etc. Probably the best lead is 
the 72-ohm Twin-Lead. Coax cable may be used, 
but unless a re-entrant transformer is used the pat- 
tern of the antenna will be distorted due to the un- 
balanced line, a problem on the higher frequencies. 
The optimum loading with this type transmitter 
has been found to be a 30% increase in plate current 
when the antenna is connected. This will give a good 
husky signal and sharp stable note. 

With a working input of 14 watts about 5 watts of 
audio are needed. Almost any two-tube audio com- 
bination will work. The writer uses the familiar 
6J5-6F6. To determine the percentage of modula- 
tion, a loop and bulb should be used. The variation 
of the bulb should be noticeable, but not pronounced 
for optimum modulation. 

This transmitter has performed very well and 
with a little care in choosing the site and path some 
real DX may be easily worked. A similar trans- 
mitter loaned to W6PSQ has worked in excess of 
140 miles. 

Appendix: 420-mc Lecher Lines 
To obtain mechanical stability and rigidity metal 

rods rather than wire should be used in building the 
Lecher lines. Copper, brass or aluminum will work 
satisfactorily. Two 3-foot length rods will be re- 
quired. The diameter is not important, although 
probably 14” would be most useful. The rods are 
fastened to standoff insulators (three for each rod) 
and the insulators are mounted on a board about 
four feet long and six inches wide. The distance 
center-to-center between rods need only be about 
‘three inches. 

One end of the rods is connected to the open end 
of a U-shaped loop of No. 12 wire. A shorting bar 
similar to the one used in the transmitter will be 
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ORILL #35 

BEND FORWARD TO LOOP BEND BACKWARDS 

CATHODE CLAMP 1 REQ'D 
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SHORTING BAR (4 REQ’D 

MATERIAL - BRASS. SILVER PLATE OPTIONAL 

Fig. 3. Detail drawing of plate rod and grid assembly. 

needed. Fasten a wooden dowel to the shorting bar 
center tap. This isolates the r-f circuit from the 
operator. 

The lines are loosely coupled to the tank circuit 
of the transmitter. The minimum allowable dis- 
tance between the tank and the coupling loop is 
2144". Too great a degree of coupling will inad- 
vertently shift the transmitter frequency. Now 
couple another loop shunted by a flashlight bulb to 
the tank so that the bulb just glows. Move the 
shorting bar on the lines until there isa sharp dip in 
the brilliance of the bulb. Mark this spot and then 
continue along the lines until.a second point is 
reached where the bulb dips again. Mark this 
second spot and measure the distance. If the dis- 
tance is between 13 inches and 13-7/8 inches the 
transmitter is within the 420-450 mc band. 

Dellars for Watts 

TURNS THE WATER ON AND OFF, ip 



erative receiver 

performance. 

MAURICE P. JOHNSON* 

The Regenerative Receiver 

Comes Jute Its Oum 

Gx THE EARLY days of radio, the regenerative re- 
ceiver has been popular with beginning hams 

and other short-wave enthusiasts. Such popularity 
the circuit justly deserves, since when properly de- 
signed and constructed, a regenerative receiver will 
provide a maximum of performance with a minimum 
of tubes, and is relatively easy to build and adjust. 
Many constructors have undertaken to assemble 

such a receiver, and have begun with high hopes, 
yet have been dissatisfied with the results obtained 
from the finished set. Examination of a typical re- 
ceiver illustrates some factors responsible for such 
unsatisfactory performance. 

In a surprising majority of cases, the receiver is 
constructed as cheaply as possible, more often than 
not utilizing ancient “junk-box” or other poor qual- 
ity parts. An average receiver consists of a regen- 
erative detector followed by a stage of audio. The 
power supply is on a separate chassis. The speaker 
and power amplifier make still another assembly. 
Any r-f stages are generally added as afterthoughts. 
All these stages must be interconnected as well as 
tied to the power supply, with the final result that 
the receiver grows to be a maze of wire and small 
assemblies. Small wonder then, that there is inter- 

*502 Newland Ave., Jamestown, N. Y. 

The design and construction of a de luxe regener- 
ative five-tube receiver which features sub-assembly 
construction of the radio frequency stages to per- 

mit inclusion of power supply, speaker and audio 

stages in a single compact unit. 

action, operation is dishearteningly poor, and in a , 
short time the mess finds its way back into the junk |) 
box. . 

The point to be made is simply this: A poorly de- 
signed, carelessly constructed regenerative receiver 
cannot be expected to give anything but poor per- 
formance. To gain optimum results, a regenerative 
set should be as carefully designed and constructed 
with as high quality components as would be lav- | 
ished on a multi-tube superhet. 

It was with this goal in mind that the design and 
construction of the receiver illustrated here was 
initiated. 

Design Considerations 

In commencing the design of this receiver, sev- | 
eral general requirements were considered, such as | 
the desire for a logical layout together with neat , 
appearance; simplicity of circuit and construction |) 

to enable easy duplication of the set; and the inte- 
gration of sections into a compact self-contained 

unit, without introducing undesirable coupling or 
interaction. 

The nucleus of the set, of course, is the detector. 
This is of the pentode type for high gain, and for 
low tube capacities. For the latter reason, a 6AU6 
miniature tube was selected for this stage. This 
type has very low inter-electrode capacity, its small 
size facilitates compact construction, and the glass- 
seal base avoids many of the losses common to 
other tube bases. 

The time-tested electron coupled circuit was 
adopted for the regenerative detector, because it is | 
reliable, requires little feedback winding for oscil- 
lation, is very stable, and coil winding is simplified | 

Impressive to look at, this five-tube regen- } 
employing miniature }) 

tubes in the r.f. is even more impressive } 
to operate. At low cost and with little } 
complicated circuitry, it gives big-set } 

\ 
iy co. 
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due te the use of a single winding. With such a coil, 

the ‘‘tickler.”’ 
The tuned circuit was given special attention. 

Since the set was intended for use over the narrow 
tuning ranges of the amateur bands, it became feas- 
ible to use a very high L/C ratio, which would not 
have been possible had the circuit been designed for 

} general coverage. Series bandspread was consid- 
ered, and admittedly has some desirable features. 
However, there is a tendency toward crowding at 

| the high frequency end of a band, the initial circuit 
alignment, particularly for more than one stage, is 

+ somewhat difficult, and the condensers must be re- 
set for each band. For these reasons, and especially 

| since it was intended that the receiver be simple 
+ enough to be duplicated by beginners, series band- 
spread was rejected. In fact, no bandspread what- 
» soever is used, which actually works no hardships. 
Because of the small maximum to minimum tuning 
capacity ratio, the ham bands are spread over the 
'major portion of the dial, which results in ease of 
tuning, plus the advantage that there are no band- 
set condensers to adjust. 

An r-f amplifier is needed ahead of the detector to 

"7 V. 

> o 

HEATERS 

|: 

C1i—3-30 uuf, compression mica, 
semi-variable antenna coupling 
condenser. 

(C2, CO—3-15 up, miniature vari- 
able, two-gang cut down to 5 

__ plates per section. 
C3—3-15 uuf, miniature trimmer. 

there is no need for concern over proper phasing of | 

— ae | Se ee | Se 

minimize the effects of antenna loading, as well as 
to reduce radiation from the oscillating detector. 
This stage also has a high L/C tuned grid circuit, 
thus giving additional gain and selectivity. A 
6BA6 miniature pentode was chosen for this stage, 
this time a remote cutoff type to prevent undesirable 
effects of signal overloading. An r-f trimmer allows 
peaking of the stage on any particular signal, which 
assures perfect alignment of the two tuned circuits. 
No other control is located ‘in the r-f stage, which 
eliminates interaction often found between an r-f 
gain control and the regeneration control. 

The sub-assembly construction of the r.f. and de- 
tector is of considerable importance in the isolation 
of the stages from each other, as well as from the 
audio and power supply circuits. Such construc- 
tional practice has long been used for v-h-f equip- 
ment where short leads and minimum interaction 
are most essential. Its use in this lower freque1cy 
receiver results in superior operation and stability 
not usually found in simple regenerative sets. 

In order to provide a maximum of usefulness, the 
receiver includes both headphone and speaker out- 
put. The first audio tube is a high-gain metal 6SF5 
which provides more than ample signal to drive the 

; ne a ie 
i G20 BLN 

: a ce] = 
Rt cei 

6SF5 6G6G C419 

@ pr = S R17 

Circuit diagram of the de luxe regenerative receiver. 

C17—8 uf, 450 v., electrolytic. 
C18, C24, C25—Triple 8 uf, 

450 v., electrolytic. 
C21—10 uf, 25 v., electrolytic. 
GOOm Gos = "000 sue 

paper. 
R1—68 ohms, '/ w. 

R11—9K, 14 w. 
R13—90K, 14 w. 
R14, R15—5OOK pot. 
R17—500 ohms, 1 w. 
L1, LQ—See text. 
L3, L4—9.5-mh r-f choke, pi- 

wound. 

600 v., 

(C4, C5, C6, C11—.01 uf, 200 v., RO—30K, 1 w. L5, L6—30-henry 50-ma open 
4) mica. R3—10K, 1 w. frame filter chokes. 

| C7—.1 uf, 400 v., paper. R4—1 meg., 14 w. T1—Power transformer: 50 ma, 
C8—500 uuf, silver mica. R5—5OK pot. 650 v., center tapped; 5 v. at 
C10, C12, C13—250 wuf, silver R6—5K, 1 w. 2 amps; 6.3 v. at 2 amps. 
__ mica. R7—25K, 2 w. T2—Output transformer: 10K 
C14—.95 uf, 200 v., paper. R8, R12—250K, 2 w. plate-to-speaker voice coil. 
5, €16,.C19, C20—.01 xf, RO—5OK, |'4 w. SW—SPST switch back on R14. 

400 v., paper. 
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R10, R16—5OOK, ' w. J—Close circuit type phone jack. 
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The small sub-assembly houses the r-f stages and an- 

tenna trimmer (mounted outboard). Power supply 
and audio stages occupy balance of large chassis. 

phones or following stage. A volume control is in- 
serted ahead of the phone jack so that the output 
can be adjusted without the use of the regeneration 
control. The power output tube is a 6G6G, which 
supplies over one watt of audio with unusually low 
current drain. This permits the use of a low current 
supply, consequently reducing magnetic fields and 
coupling. 

There is no need for a high fidelity audio system 
for communication work, instead this amplifier was 
designed for voice frequencies, which further re- 
duces troubles from hum and noise. A small 3/7 PM 
speaker provides sufficient volume for normal pur- 
poses, and is compact enough to be included in the 
receiver itself. The circuit resembling a tone con- 
trol, connected in the second audio grid circuit, is 
actually intended for noise reduction. Although 
noise 1s generally of random frequency, suppression 
of the highs will often reduce the background noise 
sufficiently to permit copying a signal which would 
be otherwise lost in the hash. 

It is possible to include the power supply on the 
main chassis without interaction because of the 
separate sub-assembly construction of the r-f stages, 
and the selection of a shielded metal tube for the 
high gain audio stage. The low current drain of the 
set also contributes to the reduction of power supply 
troubles, as mentioned previously. Small condensers 
are connected from plate to cathode of each diode 
of the rectifier to prevent tunable hum. Otherwise 
the power supply is conventional. 

Construction 

Construction of the receiver should not be diff- 
cult, provided a logical sequence is followed for 
mounting components and wiring. Since the parts 
layout on the main chassis is determined by the loca- 
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tion of the sub-assembly, it is best to begin construc- 
tion of the set with the r-f unit. 

The small chassis for the detector and r-f stage 
should be made of aluminum for good shielding and 
low-loss ground connections, as well as ease of fabri- 
cation. Sheet aluminum of approximately No. 16 
gauge makes a suitable material. The sub-assembly 
shown in the photograph was made from an old 
16” transcription base, which is soft enough to be 
readily bent and cut, yet results in a rigid unit. 
A piece of sheet aluminum 814” x 334” will be 

needed for the chassis itself. A half-inch mounting 
lip is folded at each end of the longer dimension. 
The sides are then formed by bending each side 
again, these bends spaced 2” from the lips. This will — 
produce a ‘‘U”’ shaped chassis which is 3144” x 334” 
on top, 2”’ high, with two 14” mounting flanges 
across the bottom. 

When the chassis has been bent into shape, the _ 
various holes should be cut. Two holes to pass the 
chassis mounting screws are drilled in each mounting 
lip, approximately 14” from each edge. These holes | 
should be oversize to permit the sub-assembly to be | 
mounted to the main chassis without difficulty. 

The main condenser is a two-gang Hammarlund 
HFD or similar type, and is mounted so that it is 
centered on the top of the chassis with the shaft ex- 
tending as much beyond the edge as possible. Holes 
to pass the leads from each stator section should be 
drilled directly below the solder lugs. These holes 
should be about 3/8” in diameter to reduce capacity 
between the leads and the chassis. 

The two tube sockets are mounted along the right 
side of the chassis, with the filament pins closest to 
the outside chassis edge, and positioned so that the 
sockets are equidistant from the edge of the tuning 
condenser and the chassis edge. The coil sockets are 
pcsitioned in a similar manner along the left side of | 
the chassis. Glove type shields are necessary for the 
tubes, and should be mounted at the same time as the 
sockets. When mounting parts, bear in mind that 
the r-f section is to the rear, and the detector is at the _ | 
front. 

The r-f trimmer condenser is mounted against the 
left edge of the chassis by means of a small aluminum 

_—CONDENSER AND STAGE 
SHIELD, SHOWING CUTOUT 
TO CLEAR CONDENSER 

__-—-TRIMMER 
CONDENSER 
BRACKET 

Rear view of r-f sub-assembly, showing positioning of 
brackets. 
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bracket approximately 114’” square, with a 3/8” 
mounting flange. The condenser should be spaced 
away from the bracket by small bushings, with a 34” 
hole cut in the bracket to give plenty of clearance 
around the shaft. The lead from the condenser to 
the coil is brought through a 3/8’’ hole in the chassis. 
The condenser shaft is cut short and fitted with an 

insulated shaft coupling to isolate the condenser from 

the front panel. 
A shield to mount between the main condenser 

gangs is made by folding a 4” lip along the wider 
dimension of a 214” by 314” piece of aluminum. A 

cutout must be made to clear the condenser shaft 

and base. A shield is also fitted beneath the chassis 

to isolate the two stages. The shield is approximately 

3” long and 1” high, with a 14” mounting flange. 

A 3/8” hole is drilled at the end near the tubes, to 

pass the lead from the interstage coupling condenser. 

This shield is then mounted directly below the tuning 

condenser shield, using the same two screws to fasten 

both shields to the chassis. 

Small insulated tie-downs are fastened between 

the sockets of each stage, below the chassis, to 

anchor leads which go through the main chassis, thus 

avoiding any strain on sockets and components. 

The sub-assembly is now ready for wiring. Light 

bus wire is used for all ground connections, and this 

is tied to the chassis itself at one point in each stage. 

One side of the heaters is grounded, and tied to- 

gether with the other grounded tube elements right 

at the socket, including the metal ring shield located 

in the center of the socket. The other heater con- 

nections are wired in parallel and a length of wire 

attached to one socket which connects the remaining 

heaters on the main chassis. All by-pass condensers 

are mica or of the molded type to conserve space, 

and are wired with as short leads as possible, with 

connections directly to the sockets. To avoid stray 

capacities, all r-f leads are spaced from each other and 

from the chassis. The components within the dotted 

line section of the schematic are wired into the r-f 

assembly. Be sure to attach lengths of wire at the 

points where leads go to the circuits below the chassis. 

The sub-assembly r-f section is one of the prime 

factors responsible for the high standards of per- 

formance obtained from this receiver. Short, direct 
leads in this section are used to obtain stable, trouble- 

free operation. Too much emphasis cannot be 
placed on the need for this method of wiring. It 
should also be pointed out that all components 

carrying r-f should be insulated with polystyrene or 

ceramic if circuit losses are to be kept to a minimum. 

With the r-f section completed, work on the main 

chassis and panel is started. The chassis is a stand- 
ard 7” x 9” x 2” unit, to fit a standard cabinet with 
8” x 10” front panel. The chassis is of plated steel 
that provides magnetic conduction to help confine 
the magnetic fields from the power supply. The 
r-f assembly mounts at the front right corner, fasten- 
ing to the main chassis with four small screws. 

Holes are cut in the main chassis to pass the leads 
which feed through from the sub-assembly. Once the 
r-f section is positioned, the remaining stages are 
laid out. Reference to the photographs shows that 
the audio stages are to the rear of the sub-assembly, 
with the first audio tube directly behind the r-f tube. 

September, 1948 

Efficient layout permits neat wiring. Simplicity of the 
receiver is underscored by the absence of clutter below 

the chassis. R-F assembly is above the chassis. 

The power transformer is located at the rear left 
corner, as far from the r-f unit as possible. The filter 
condenser can and the rectifier tube are between the 
transformer and the output tube. A 3’’ PM speaker 
is mounted directly to the front panel, and the 
associated output transformer is directly behind on 
the chassis. The filter chokes are below the chassis, 
one mounting in front of the filter can, the other on 
the chassis side near the power transformer. These 
locations position the magnetic fields of each in- 
ductance at right angles to all others, thus reducing 

coupling and hum pickup. 
The potentiometer controls are arranged along the 

front edge of the chassis, with the phone jack at the 
right corner. These control nuts are used to secure 
the panel to the chassis. The control below the 

speaker is the gain control combined with the a-c 

line switch. The center control is the noise reduction 
potentiometer, and the regeneration control is near- 

est the phone jack. The speaker is fitted with a panel 

grill to prevent damage to the cone. A smooth action 

vernier drive dial with oversize tuning knob fastens 

to the main tuning condenser. The r-f trimmer is 

between the speaker and the tuning dial. A polysty- 

rene feed-through bushing brings the antenna 

through to the front panel, to avoid bringing the 

antenna near the rear chassis components. 

Wiring of the main chassis is straightforward. 

Reference to the under chassis view shows that 

point-to-point wiring is used, with loose ends of 

components tied to terminal lugs. The leads from 

the first audio plate to the output grid are shielded 

and bonded to the chassis. No special precautions 
(Continued on page 100) 
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What Makes the DX Man Tick? 

Here are the results of a recent poll of DX men made to 

determine just what sets the DXer apart from his brother hams. 

[F A POLLSTER were to sample the radio amateur 

hobby he would soon find that the field is divided 
into three distinct categories. One is the rag-chewer, 
who finds that his interests lie in discussing the 
affairs of the time, as well as those of yesteryear, 

with fellow hams down the block, or in the Ree 

hemisphere. The second is the experimenter who 

always feels that his rig could work a little better ee 

he can build up something a little better ae e 

next man. The last, but not least, is. the DXer. 

He is the one who symbolizes the spirit of the first 

days of amateur Sea vou E of DX from 
hest corners of the globe. 

ates: months ago Bob Chapman, WI1QV, sent 

out a questionnaire to a group of well-known DX 

men. The purpose was to obtain some OE SO ada 

ing of what the DXing amateur thought, who ne 

was, and what equipment he used. Naturally, t e 

entire body of DX men was not polled, but es 

sampling was taken in the method common to the 

better-known polls of public opinion. In this way an 
estimate in percentages and the probability figures 
for the whole group could be worked out. _ 

Some of the results of this poll are given here. 
They show interesting things that heretofore had 
only been surmised about this group. However, all 
in all, it is doubtful that these opinions and figures 
differ too widely from those of the entire fraternity 
at large. As an example of this, let’s look at the 
average amateur who is primarily interested in 
working DX. Average out a group of your amateur 
friends and see how close they come to this tabulated 
average ham. 

The Average DXing Ham 

The poll shows that the average ham may be de- 
scribed as follows: Age, 33 years; employed in a 
better-than-average position with six out of every 

THE AVERAGE HAM 
AGE 33, EMPLOYED IN 
RADIO, SUBURBAN HOME, 
MARRIED, 2 CHILDREN, 
SEPARATE SHACK, 2 

y, ANTENNAS, MEMBER 
OF RADIO CLUB. 

HOW'S TO \VATCH FoR 
THAT CARD FROM 
AUSTRALIA aN 

«i 

ten working directly in the radio field. He is married 
and is the father of two children. He works from 9 
to 5, five days a week and lives outside the city in a 
suburban area. He has been interested in working 
DX for at least 15 years and is a member of an active 
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"ham club and attends as many meetings as possible. | 
His equipment is generally located either in a room > 
built especially for radio, or in the spare bedroom, _ 
He has at least two antennas, one of which is arotat- 
ing beam. He generally trys to rebuild certain sec- | 
tions of his transmitter each year, although five to | 
ten years may elapse before a major change will be — 
made. 

Functional Transmitter Design 

Ten questions in the poll related to the transmit- 
ters that were used to work so much DX. Our first 
thought was to determine whether separate trans- 
mitters, or if separate final amplifiers were used on 
the different bands. If not, how then did the oper- | 
ator shift from one band to another. 

YES NO Partially 
Question 1. Do you use sepa- 

rate transmitters on each DX 
band? 

Question 2. Do you use a sep- 
arate final amplifier and the 

19% 81% 

same v.f.o. on different bands? 6% 94% 
Question 3. Does your transmit- 

ter have complete bandswitch- 
ing, or just partial band- 
switching? 21% 30% 49% 
It was apparent from the returns to Question 1 

that few amateurs could afford the time’and expense 
involved in using separate transmitters on the DX 
bands (ie, 10-20-40 meters). Undoubtedly, the gap between the 19% who had separate units and 
the 81% who did not would widen considetably 
when the fraternity was grouped at large. As an 
alternative, the use of a separate final amplifier 
apparently was not as attractive as it might at 
first appear. Of those polled only 6% had designed 
their transmitters to feed into separate finals on each 
DX band. Bandswitching also posed a construc- 
tional problem and the returns tell us that only 21% 
of those who regularly participate in the Sweep- 
stakes were using direct complete bandswitching 
arrangements. 30% of the amateurs had no pro- visions at all for bandswitching, while about 49% 
had partial switching. 

The tabulations show that the average DX man 
uses the same transmitter on all the principal DX bands. Bandswitching in the v.f.o. or the crystal oscillator stages is quite common, while plug-in coils rather than bandswitching are used in the buffer and final amplifier stages. The poll also told us that a few amateurs had designed broad bandpass buffer stages for ease in v-f-o operation and a very low percentage (less than 3%) used shorted turns to drop down from 
the lower to the higher frequency bands. 
_ The data on power input was indirectly obtained in the questionnaire by noting the tubes used in the final amplifier. Making allowances for the general inaccuracies of this method it was found that of those polled about 9% were Operating near the 
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1000-watt input limit. The returns showed that 
100% of the DX men were using more than 100 
watts and 93% used more than 250-watts input. 
The greatest number (68%) used between 500 and 
600-watts input. 

Receiving Arrangements 

The next group of questions dealt with the receiv- 
ing equipment and its operation. 89% of the DX 
men were using standard communications receivers, 
of which 10% were obtained as war surplus. Only 

IN THE SOUTH SUH, 
WE HAVE NOTHING 
SMALLER THAN 
GALLON JUGS? 

ph 
a UD a é 
(oS! GS HE POWER AND 

C\V-PHONE BAND QUESTIONS 

9% found it necessary to make any modifications in 
the standard models, although 58% were using 
additional r-f stages on either 10 or 20 meters. 44% 
of those polled were using converters for 10-meter 
band coverage. Several additional questions were 
included. 

VESae N@ 
Question 1. Do you operate.break-in? 58% 42% 
Question 2. Do you use a separate re- 

ceiving antenna? 12% 88% 
Question 3. Do you use headphones a 

large percentage of the time for 
c-w work? 70% 30% 

Question 4. Do you use a keying moni- 
tor? 63% 371% 
The answers to this group of questions gave some 

indication of the flexibility of the receiving setups. 
Definite provisions for break-in operation was made 
by 58% of those tabulated. With regard to Ques- 
tion 2 the 12% who use separate receiving antennas 
is slightly greater than normal, since a partial inclu- 
sion has been made of those requiring separate 
antennas for break-in operation. It was found that 
approximately 96% of the DX men use the trans- 
mitting antenna for reception. Nearly three-quarters 
of the group use headphones for c-w work, while two- 
thirds have keying monitors. 

The Location and Station QTH 
There has always been some speculation whether a 

basic requirement in working DX was an extra- 
good location, or at least, one above the average of 
John Q. Ham. Actually, it is difficult to assay a good 
location and the poll was carefully rephrased to en- 
able the questionee to make his own decision. Then 
to further ascertain the type of location we added 
two more questions concerning possible interference 
problems. 

YES NO SOME 
Question 1. Do you consider 

location above the average? 38% 62% 

Question 2. Do you have much 
interference from automobile 
ignition? 

September, 1948 

46% 34% 20% 

Question 3. Have you any more 
hams in your immediate vicin- 
ity to cause you local QRM? 64% 36% 
The answers to these questions shed some inter- 

esting sidelights on what the DXing ham thought 
of his station gTtH. Of those polled 62% stated 
specifically that their location was below average. 
If considered alone it would have been thought that 
many amateurs were prone to under-rate their loca- 
tions. However, an interesting correlation was de- 
veloped between the below average location (62%) 
and the local grmM from fellow hams (64%). Only 
one amateur thought that his location was near his 
ideal, while 7% of those volunteered the informa- 
tion that their QTH was extremely poor—based on 
any amateur standards. Ignition QRN is experienced 
to some degree by 66% of the hams, although 20% 
stated that it was only noticed on the 10-meter band. 
Additional comments showed that one location was 
troubled with QRN from oil well drilling machinery, 
while another could count 18 other 20-meter band 
operators within a 44-mile radius of his station. 

Operating Procedures 
The last group of questions was designed to deal 

entirely with opinion subjects. The returns gave a 
fair impression of what the DXing ham thought of 
certain vital issues that concerned his activities as a 
whole. 

YES NO SOMETIMES 
Question 1. Are you in 

favor of more power? 13% 81% 

Question 2. Do you think 
calling CQ DX is poor 
procedure? 

Question 3. Do you favor 
answering and calling 
‘.. DX stations on the same 

frequency to keep the 
QSO in one channel? 

Question 4. Do you think 
certified logs sworn to 
under oath should be 
accepted in lieu of 
QSLs for awards? 

50% 36% 14% 

30% 60% 10% 

26% 68% 6% 
(no opinion) 

The question of maximum power for amateur 
transmitters showed an overwhelming response that 
the 1000-watt input limit should not be raised any 

FOR ANOTHER SAWBUCK 
IT WILL STAY CLOSED q 
OURING THE DX CONTESTI|| 4 

aol: 
= — 

g- DIRECT APPROACH TO 
2 THE IGNITION PROBLEM 

further. Rather than an increase, 18% thought that 
the power on the DX bands should be limited to 
250 watts, 4% thought a 100-watt limit was reason- 
able under the present congested conditions. Oper- 

(Continued on page 95) 

39 



Fig. 1. Rear view of the trans- 
mitter. The neutralizing con- 
denser is a short wire running 
parallel to the plate of the 813 
final amplifier. A spare coil for 
11 is in the right foreground. 

10 Is The Band! 
FRANK LESTER, W2AM%9 * 

Tops in popularity with the phone man, DX and local rag-chews make 28 mc ideal for the 
one-band operator. W2AMJ's auxiliary transmitter is designed specifically for 10 and 11: 

(PES TRANSMITTER is used as a supplement to our 
6-meter rig. Since it uses the same power supplies 

and modulator as the 50-mc outfit, and as it is only 
intended for radiophone operation in the 10-11 
meter band, the physical size was reduced to a near 
minimum. In spite of a lot of reports to the contrary, 
we found it relatively simple to build up an 813 
final amplifier which worked smoothly. 

The challenge of taming the 813 final weakened 
considerably when the stage was fully and properly 
shielded. The principal working components are all 
contained in an aluminum box measuring 914 x 534 
x 414 inches. Only one plug-in coil is used and that 
in the final amplifier. B. & W. Miniductors were 
soldered directly into the circuit in all low power 
stages. 

Transmitter Circuit 

The circuit employed is as fool-proof as one could 
desire. The only unusual part of it is the Les-Tet 
oscillator frequency multiplier circuit utilizing a 
6C4-6AQ5 tube combination. The circuit was de- 
veloped by the writer and will be recognized as an 
inverted or cathode tuned oscillator directly coup- 
led to the frequency multiplier. The circuit offers all 
the advantages of the usual Tri-Tet, but is much 
richer in harmonic content, free from self-oscillation 
and parasitic oscillation, and is very easy on the 
crystal. A particular feature is that with the Les- 

*240 W. Main St., Bergenfield, N. J. 
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Tet circuit when the crystal is not oscillating, or if 
the cathode circuit is not properly tuned, the plate 
and screen current of the 6AQ5 keep well within plate 
dissipation ratings. This is primarily due to the 
rather large cathode resistor, R2. The combination 
is followed by a single 2E26 employed as‘a fre- 
quency doubler. The 2E26 was chosen because it 
was felt that this tube would be more than capable 
of driving the 813 regardless of any circuit losses. 
After the transmitter was constructed it was found 
that the 2E26 does actually over-drive the 813 
even with the cathode potentiometer, R5, set at 
maximum resistance. 

With 300 volts applied to the 2E26 plate the com- 
bined plate and screen current is of the order of 
40 ma. This develops 8 ma of grid current through 
the 25,000-ohm resistor, R8, of the 813 final. Actu- 
ally the .300 volts could be reduced to lower this 
grid current to the recommended value of 6 ma. 
The plate efficiency that is obtained is from all in- 
dications between 75% and 80%. With an input of 
400 watts (2000 volts at 200 ma) a dummy load of 
three 100-watt lamps exceeded full brilliancy. 

The grid neutralization system eliminates the 
need for a split-stator condenser in both the grid 
and the plate tank circuits. It also simplifies the 
plate tank coil neutralizing and lowers initial cost. 
In order to maintain a balanced circuit the unloaded 
side of the grid coil from which we obtain the neu- 
tralization voltage has a 20-uuf condenser (C14) 
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connected from this point to ground. This capacity 
approximates the input capacity of the 813 and the 
output capacity of the 2E26 shunting the other half 
of the coil (center tap is grounded for r.f.) and theze- 
fore tends to balance the circuit. This also elim- 
inates the need for neutralizing when changing fre- 
quency. 

The 813 Final Amplifier 

The 813 final did not require any taming, due 
primarily to the excellent shielding and the absence 
of parasitics in the preceding stages. Using the nor- 
mal grid dip method of visual indication for neu- 
tralization indicated that the 813 did not require 
any neutralization. With the bottom lead from the 
split coil disconnected, no grid current flicker in the 
grid meter could be observed as the plate circuit was 
tuned through resonance. 
Sometimes this indication is not sufficiently sensi- 

tive and an r-f galvanometer or some r-f indicator 
should be used to determine whether or not neu- 
tralization is necessary. In our case, we used two 

turns approximately the same diameter as the plate 
coil shunted with an r-f galvanometer. The two- 
turn coil was tightly coupled to the plate tank at its 
low potential end. It was found that without neu- 
tralization a reading of from 80 to 100 ma (current 
squared) could be obtained at plate circuit resonance 
(plate and screen voltages disconnected and grid 

drive applied to the 813), although no grid current 
flicker was observed with the former system. 

The homemade neutralizing condenser may be 
seen in Fig. J. It consists of a short piece of No. 12 
wire and a small ceramic trimmer, C16. A lead is 
brought out from the grid coil through the wall of 
the aluminum box to the ceramic trimmer which is 
supported at the upper portion of the box by a stand- 
off insulator. The wire then bends in slightly toward 
the 813 glass envelope, and is about 3/8 inch from the 
envelope for a distance of about 11% inches, Rather 
than bend the wire closer or farther away from the 
tube to neutralize, the ceramic trimmer is the ad- 
justment. 

The proper procedure for neutralization is to com- 
pletely disconnect the B supply returns from the 
813 plate and screen circuits. Do not merely open 
the primary circuits of the high voltaze supply 
leaving the plate and screen returns to ground 
through the supply proper. This gives a false reading 
and is often the cause of many headaches in trans- 
mitters that cannot be neutralized. With the supply 
returns disconnected and with 10 ma of grid drive 
to the 813, the ceramic trimmer was adjusted until 
no reading could be obtained. If the minimum read- 
ing is obtained near the minimum setting of C16, 
a short piece (about one-half inch) should be clipped 
from the end of the wire lead near the glass envelope. 

Fig. 3 shows the bottom view of the chassis when 

See Text. 

C1—140 uu, midget variable. 
CI7G3nG5, C61G10.C13).G17, 
C18—400 ie button type. 

C4, C12—150 wf, mica, 500 
volts. 

C7—.001 uf, mica, 500 volts. 
C8—95 ale midget variable. 
C9—.01 uf, mica, 500 volts. 
GMs089 uf, GP1 Erie Cer- 

amic 
C1490 puf, GP1K Erie Cer- 

amicon. 
C15—50 uuf, variable. 
C16—3-19 inde Erie Ceramicon 

trimmer. 

C19—.001 uf, mica, 2500 volts. 
C20—25 uuf, variable, 4000 

volts peak. 
C21—.001 uf, 5000 volts. 
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C29, C94—7-45 uy, Erie Cer- 
amicon trimmer. 

C93, C25—50 uuf, silver mica. 
R1—100,000 ohms, '/ w. 
R2—9500 ohms, 10 w., wire- 

wound. 
R3-+56,000 ohms, 2 w. 
R4—97,000 ohms, 1 w. 
R5—1000-ohm potentiometer, 25 

w., Wire-wound. 
R6—50,000 ohms, 14 w. 
R7—15,000 ohms, 2 w. 
R8—25,000 ohms, 5 w., wire- 

wound. 
R9—60,000 ohms, 75 w., wire- 

wound. 
RFC—9.5-mh. choke. 
TRFC—500-ma transmitting 

choke, National R154. 

Fig. 2. Wiring schematic of the 10-11 meter band transmitter. 

L1—20 turn. 34” dia., B.xW. 
Now3011¢ 

LO—18 turns 34” dia., B.xW. 
No. 3011. 

L3—192 turns at 9 turns per inch, 
2’ dia., No. 14 wire. 

L4—4 turns Y%4’’ copper tubing, 
Q%’" O.D., spaced to 3” for 
10 meters. 

L5—Same as L4 but made with 
5 turns. 

BRB turns, No. 10 wire, 3” 

V1—6C4 
V2—6AQ5 
V3—2E96 
V4— 813 
M1, M3—0-20 ma meter. 
Mg, M4—0-300 ma meter. 
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it is removed from the shield can. The oscillator 
tuning condenser and coil can be seen in the lower 
left. In approximately the center is the plate cap of 
the 2E26, while in the lower right are the center- 
tapped grid coil and tuning condenser of the 813 
grid circuit. A split-stator is used here with the 
rotor floating. Any sufficiently insulated 25 to 
35-ypf variable might be used, but keep in mind that 
all parts of the condenser are above ground. 

The top view is shown in Fig. 4. The 6C4 and 
6AQS5 are seen in the upper left-hand corner of the 
compartment. In the center is the 2E26 socket. 
This socket is constructed from an Amphenol 
socket intended for above chassis mounting which 
is taken apart and reversed. The shell is then sup- 
ported from the chassis with three one-inch long 
brass spacers. The shell now shields the lower por- 
tion of the 2E26 tube and provides a substantial 
mounting platform. On the extreme right is the 
socket for the 813 final amplifier. The 1000-ohm 
25-watt potentiometer, R5, that adjusts the grid 
drive to the 813 is visible just below the oscillator- 
multiplier tubes. 

The power supply requirements for the crystal 
oscillator and frequency multiplier as well as the 
2E26 doubler can readily be taken care of by almost 
any small receiver-type power supply. These stages 
require about 300 volts at 75 to 100 ma. A single 
section filter with condenser input of 4.0 to 6.0 pf 
either side of a 20-henry choke is recommended. A 
25,000-ohm 50 to 80-watt, wire-wound resistor 
should be used as a bleeder. Two sliders may then 
be adjusted to obtain the 100 volts for the 6C4 plate 
and the 150 volts for the 6AQ5 plate. It is suggested 
that a low voltage electrolytic of about 8 to 10 uf be 
connected from the 100-volt tap to ground and a 
Q.1-uf tubular from the 150-volt tap to ground. 

Under normal operating conditions the crystal 
oscillator plate will draw between 4 and 5 ma, the 
6AQ5 will draw between 7 and 8 ma combined plate 
and screen current. The 2E26 doubler should draw 
about 40 ma of combined plate and screen current. 
These readings were taken with the transmitter 
completely tuned up. A meter is not incorporated 
in the crystal oscillator since proper adjustment of 
this stage will result in the plate and screen current 
of the 6AQ5 rising from approximately 5 ma when 
the crystal is not oscillating to about 10 ma when it 
is oscillating and tuned up. 

Protection for the 813 against overload is desir- 
able. Plate protection can be an overload relay in 
series with the center tap of the high voltage trans- 
former. Grid excitation failure can be protected 
against by placing a sensitive relay in series with 
R8& and the grid milliammeter. This relay is closed 
by the flow of grid current and has its contacts 
in series with plate primary transformer relay. If 
excitation fails it will open removing the h.v. We 
used a 2000-ohm coil SPDT Sigma relay. An alter- 
nate method is to use the sensitive relay with R8 
substituted by a 12,500-ohm 5-watt resistor, the 
relay coil and an 8000-ohm 5-watt resistor connected 
in series in this order. The moving contact is 
grounded. The top contact is connected to the 
junction of the 8000-ohm resistor and the bottom 
of the relay coil. The bottom contact is connected 
to the filament c.t. with a 1500-ohm 50-watt resistor 
connected from the filament c.t. to ground. With 
grid drive the relay closes shorting the 1500-ohm 
resistor. Without grid excitation the 1500-ohm re- 
sistor will limit the plate current and short out the 
8000-ohm series grid resistor to help overcome the 
additional bias provided by itself. This second version 
is entirely automatic and self-cycling and eliminates 

any need for a plate primary relay. 

A short time after this transmitter was put into 

operation a complaint was received from a television 
receiver owner, located approximately 300 feet from 
the writer. Since the 6-meter transmitter did not 
bother this same receiver it was apparent that the 
cause of the interference was most likely the second 
harmonic output of the new 10-11 meter transmitter. 
A field strength meter capable of tuning to the 

frequency of the harmonic is a necessity in deter- 
mining the amount of power being radiated. <A 
sensitive meter using a tuned circuit, crystal diode 
and microammeter was built for this purpose. It 
uses a small adjustable antenna which when col- 
lapsed is about 12 inches long. The field strength 
meter should be placed on a table, step ladder, or any 
other convenient rigid support enabling a fixed 
reading to be obtained. Depending on the power 
output of the transmitter the small antenna is 
brought near to the antenna feeders until a suitable 
indication is obtained and a definite peak observed 
when tuning to the second harmonic. Placing the 
meter approximately one foot from the 300-ohm 
Twin-Lead gave an indication of about 150 fase Lnis 

Fig. 3. Because the transmit- 
ter is only to be used on 10-11 
meters the coils may be soldered 
directly into the circuit. The 
2E26 doubler protrudes through 
the wall. The second harmonic 
trap at the left center was re- 
moved. The split-stator is not 
required and was used only to 
obtain the desired tuning ca- 

pacity. 



Fig. 4. Top view showing the 
locations of the tubes. The 
6C4 oscillator, 6A4Q5 multi- 
plier, inverted 2E26 and 813 
socket in the usual order. Po- 
tentiometer at the lower left 
regulates the 813 grid drive. 

reading at this distance from the line indicates a 
comparatively low harmonic content being radiated. 
However, even this reasonable amount is often too 
much for television receivers in the immediate 
vicinity. 

Curing this case of TVI consisted of putting a small 
wave trap tuned to the harmonic in series with the 
plate lead of the 813. This trap must have a very 
high C, since while we desire it to tune to the har- 
monic, we also want this extra tuned circuit to have 
as little effect on the 10-11 meter tank as possible. 
The actual trap consists of two turns of No. 10 wire, 
34 inch O.D. soldered across an Erie Ceramicon 
trimmer, C22. The trimmer has a range of 7 to 

45 wyf and is paralleled with a 50-yuf silver mica, 

C23. Tuning the trap brought the field strength 
reading down to about 30 wa. However, quite likely 
the actual harmonic content was considerably lower 
as the meter was nearly driven to this value by 
shock excitation from the r-f field. 

This one trap in the lead to the plate of the 813 
resulted in elimination of this instance of TVI. 
It is well to remember that it does not require much 
power to create TVI. An example of this is the 
6C4 oscillator in our 6-meter converter that runs 
with only 50 volts on its plate, but is still capable of 
messing up the picture on a television receiver in the 
same house. 

Match the Beam te Any Line 
NORMAN JERVIS, ZS2F* 

HIS IS A HINT for those brother hams who must 
make do with low power. The purpose is to show a 

method of matching the driven element of a parasitic 
beam to any given impedance of feed line. The sys- 
tem has been employed at ZS2F for quite some time 
with results that should speak for themselves. 

It is known that the impedance of a solenoid type 
coil is zero at its exact center. If we take a pair of 
feeders and attach them at the appropriate points 
either side of center we can make the feed line look 
into any desired impedance. By moving the con- 
nections various distances from true center we can 
increase or decrease this impedance accordingly. 
Thus, an antenna whose radiation resistance varies 
because of the spacing and number of parasitic ele- 
ments may be effectively matched to the more com- 
mon types of coax and twin-leads. Fig. J shows the 
electrical connections of such a system. 

The size and the number of turns for the coil at 
the center of the driven element will vary for each 
installation. Naturally, do not use more turns than 
are actually necessary for a 100% match. Also, it 
will be appreciated that the radiator will be short- 
ened by, roughly, the length of the wire used in the 
coil. This is no objection as its slight effect is com- 

*22 Salisbury Ave., Port Elizabeth, South Africa. 
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pensated for many times over in the better match 
and consequent higher efficiency of the radiator. 

In our particular case a coil of nine turns of No. 14 
wire one inch in diameter is used. The feeder is 
rubber covered twisted pair with a characteristic 
impedance of about 80 ohms. The line is attached 
one half turn from each end of the coil or four turns 

(Continued on page 101) 

ZERO 
aioe 

RADIATOR RADIATOR 

1 COAX CABLE 

Fig. 1. Method employed by ZS2F for impedance 
matching. 
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Putting the BC-455 on 10 

EVERETT J. GILBERT, W9MSP* 

A simple conversion for the phone man of a popular surplus receiver. 

Mex ARTICLES have been written on the conver- 
sion for amateur use of war surplus receivers 

and transmitters. To them should certainly be 
added the conversion of the BC-455B receiver for 
27 to 30-mc operation. Very few additional com- 
ponents are needed and the antenna input may be 
adapted for either single-wire or doublet lead-in. 

The parts required are a power supply furnishing 
either 6.3, 12.6, or 28 volts for the filaments and 250 
volts for the plates. Also, a phone jack, plate 
switch, midget 25,000-ohm potentiometer, a five- 
prong socket with male plug to match power con- 
nections at the rear of the chassis, and several small 
resistors and condensers. 

The first step is to take out the small can insert 
at the bottom front of the panel. This can contains 
male and female plugs which are clipped free of all 
wires close to the plug terminals. This will allow 
room for the controls which are mounted on the front 
plate. The midget potentiometer which is to serve 
as an r-f gain control is mounted in the center with 
the B— control switch on one side and the phone 
jack mounted on the other side. 

The filament circuit is then rewired to match the 
new power supply. The BC-455B is initially de- 
signed for a 24—28 volt supply using 12.6-volt tubes. 
With a 12.6-volt supply the filaments will need to be 
rewired for parallel connections. 6-volt equivalents 
may be substituted while again rewiring for parallel 
operation. 1 

At this point the biggest job in the conversion is 
to reduce the capacity of the tuning condensers. 
This will be a much easier task if the condenser sec- 
tion is completely removed temporarily from the 
chassis. By heating the point of mounting of the 
plates, they can be readily removed. Care should be 
exercised to avoid bending or misaligning those plates 
which are to be left in the gang. Leave only one 
rotor plate and this one should be the middle one. 
Leave only two stator plates—the ones on either side 
of the single rotor plate. Also remove the front rotor 
sections of the trimmers on the mixer and oscillator 
variables, and all but three rotor plates of the re- 
maining trimmers on the three sections. Do not 
touch the oscillator series padder condenser. Center 
the tuning plates by adjusting the centering screws 
on the sides of the condensers, remount the condenser 
and resolder the connecting wires. 

The next step is to rewind the coils. The oscillator 

* 235-34 St. Dr., S. E. Cedar Rapids Iowa. 
1 Sievert, ‘‘Converting the SCR-274N Receiver,’ CQ, Nov., 
1947. 
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grid coil is changed to a double-spaced five-turn 
winding using the same wire and the same spacing 
for coupling to the adjacent winding. Take the mixer 
coil and remove the large winding of fine wire at the 
top of the form and replace it with four turns of 
No. 24 enamel wire. Change the grid winding to a 
double-spaced six-turn coil leaving a space of approx- 
imately one-eighth inch from the smaller one, being 
sure that both windings are in the same direction. 
Rewind the r-f form to duplicate the mixer grid 
winding and wind the two-turn antenna coupling 
coil of covered buss wire (No. 18) on top of the six- 
turn coil at its center. If a single-wire antenna is to 
be used, ground one end of this winding at the plug 
on the chassis, connect the other terminal to the 
antenna post, first removing the small condenser 
in series with the former antenna lead-in. Another 
antenna binding post may be mounted and both leads 
brought out for use with a doublet antenna. 

Prior to starting the realignment process it is 
best to drill out the rivets in the coil shield cans. 
Enlarge the holes to one-quarter inch in both the 
can and the mounting bracket. This provides access 
to the slugs for alignment. (Continued on page 96) 

AVC BUS 

R35 1MEG $w 

R30 470K tw 

R35, R30 MUST BE LO- 
GATED AT DIODE 
PLATE 

Fig. 1. Necessary changes for rewiring the BC-455B 
circuit for an additional audio stage and avv.c. 

C40, C42—100 uuf, midget mica. 
C41—20 uf midget mica or ceramic. 
C43—95.0 uf, electrolytic. 
C44—0.1 uf, paper. 
R30, R38—470,000 ohms, 14 w. 
R31, R32—100,000 ohms, 4 w. 
R33—510,000 ohms (was R18 in original circuit). 
R34—92900 ohms, 1 w. 
R35—1.0 megohm, 4 w. 
R36—220,000 ohm, | w. 
R37—500,000 ohm, pot. 
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The Megacycle Marker 
L. P. NEAL, W1OKQ* 

1000-kce markers up to 300 mc provide accurate band locations. 

HIS DESCRIBES a device we have constructed to 
provide us with megacycle markers throughout 

the spectrum from one megacycle to two hundred 
megacycles. When employed with a sensitive re- 

ceiver it is not unusual to find usable megacycle 
markers as high as three hundred megacycles. The 
use of such an instrument is obvious since it provides 
accurately calibrated band edges for 6, 2 and 114 
meters, as well as the low-frequency bands. 

The circuit consists of a 6AK5 triode connected 
as an oscillator followed by two 6AK5s employed as 
harmonic amplifiers or multipliers. Parts have been 
kept to a minimum and the unit is constructed on a 
small chassis. The power input requirement is rela- 
tively small and may be taken from any convenient 
supply or a separate supply may be built into the 
unit by using a larger chassis. 

The Design 

A 6AKS is used as a triode crystal oscillator in a 
standard tuned-plate circuit with a one megacycle 
quartz plate as the frequency controlling element. 
This insures that the grid of the first 6AK5 multi- 
plier will be well saturated and also provides a 
means of pulling the crystal slightly so that it can 
be made to zero beat with WWV.! Any one mega- 
cycle crystal may be used; the one used in our model 
came from a BC-221 frequency meter. 

° 

*35 Edison Green, Dorchester 25, Mass. 
1A small variable trimmer condenser of about 20-MHf maxi- 

mum capacity can be shunted across the crystal for frequency 
adjustment. The resonant frequency of the plate tank should 
be adjusted to provide maximum oscillator grid current, or 
may be detuned on ihe high frequency side of the adjustment 
that provides maximum oscillator grid current. Greatest 
stability is achieved in the region from maximum oscillator 
grid current to one-half maximum oscillator grid current on the 
high frequency (lower capacity) side. 

Circuit diagram of the complete 

megacycle marker. 
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The multipliers or harmonic amplifiers are of 
particular interest in the manner in which they do 
their job. Each stage consists of a broadly tuned 
plate, a very high value of grid resistor, and no 
cathode biasing resistor. This places these stages in 
the category of a distorting amplifier. The signal 
from the oscillator is fed to the grid of the following 
stage by a very large condenser to furnish a voltage 
far above the limits of a Class A amplifier. As a 
result there is a small flow of grid current which 
builds up a high bias voltage across the 10-megohm 
bias resistor. This produces considerable harmonic 

content in the output waveform. The plate tank of 
the first multiplier is a low-Q slug-tuned coil. The 
Q is just high enough to form a decaying wave train 
(damped wave) that lasts until the grid of this stage 
is again kicked by the oscillator. This tank circuit 
is broadly tuned to about 20 mc, thus multiplying 
the crystal frequency by a factor of 20. 

The second multiplier is almost identical to the 
first stage, however, it is tuned to about 160 mc and 
the component values are so altered to meet this 
change in frequency. No provision for coupling to 
the receiver is made. Enough marker energy is 
radiated to block the rush in a 144-mc super-regen 
receiver and so no direct coupling has appeared to 
be necessary. Should it be found desirable to have 
additional coupling to the receiver it may be ac- 
complished by running a coax line to each of two tie 
points about 14” from the two tark coils L2 and 
L3 (selecting the desired output with an ordinary 
DPST toggle switch) and feeding this signal to the 
receiver through a low capacity coupling condenser. 
The coupling condenser may be made by twisting 
two pieces of wire together. The inner conductor of 

Li, L2,L3 - SEE TEXT 

FIL. 6.3 V. AC. 
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the coax at the receiver end should be terminated 
to ground through a 70-ohm 14-watt resistor. The 
coax shield should be grounded also. 

The electrical wiring schematic is shown in Fig. 1. 
The model described was built on a 3 x 4 x 114-inch 
chassis’ and while these dimensions need not be 
followed exactly it is to be recommended since it 
proved free from any bugs. Locate the four socket 
holes, the two slug-tuned coil mounting holes, and 
the plate tank condenser. Wire in the filaments 
first, cathodes second, and follow with the grids, 
screens, and plates. 

The coil of the oscillator plate tank is a 1-mh r-f 
choke with about 10 per cent of its total number of 
turns removed. The tank tuning condenser is a 
20-120 puyf silver ceramic adjustable type. A conven- 
tional 100-uuf variable air-spaced condenser would 
serve just as well, but physically is much larger than 
necessary. L2 is a Sickles Co. ceramic coil form with 
a copper slug. It is wound with 26 turns of number 
36 enameled wire. L3 is a somewhat smaller form 
with a copper slug wound with only 3 turns of 
number 24 enameled wire. L3 may be the same 
type and size as L2, in which case the coil needs 
only 2 turns because of the larger diameter. 

The remainder of the circuit is relatively straight- 
forward. The 27K resistors in the screen leads of 
the two multiplier stages protect the 6AKS5 tubes 
in case the crystal should fail to oscillate. 

Tuning Up 

When the wiring is completed and checked, plug 
in the crystal and oscillator tube, but leave out the 
two 6AKS5 multiplier tubes. Turn on the communi- 
cations receiver and tune to WWV at 5 mc. Turn 
on the filament and plate power of the calibrator 
and rotate the oscillator plate tank tuning condenser 
slowly until a beat note with WWV is obtained. 
Carefully zero beat the calibrator with WWV. If 
no beat note is heard, there is either a wiring error, 
a bad crystal, or Li may need a few more turns re- 
moved. Remove any extra turns carefully, since it 
will be much easier to take turns off this coil than 
to try and put them back on. When the oscillator is 
zero beat plug in the first 6AK5 multiplier and tune 
the receiver to 20 mc.2 Begin tuning L2 with the 
copper slug clear out, and slowly screw it in until the 
loudest note is obtained. Remember that in the 
case of the copper slug the resonant frequency in- 
creases as the slug enters the coil—the reverse of 
what happens with powdered iron slugs. It is help- 
ful to tune for this 20-mc peak with the aid of the 
receiver S-meter. 

The next step will require a 144-mc receiver of any 
type or a sensitive wavemeter with an indicating 
device. Put in the 6AK5 of the second multiplier 
and tune L3 for greatest signal strength at the eighth 
multiple of the resonant frequency of L2. 

This completes the tuning up procedure and pro- 
vides you with a calibrator or band marker that js 
good up to at least 200 mc. With some 6AK5 
tubes usable 1000-kc markers can be found in the 
300-mc region with a sensitive receiver. 

2 Exact zero beat adjustment must be made with the 6AK5 plugged in. Its input capacity will change the resonant fre- quency of the crystal oscillator to a slightly lower frequency. If your receiver tunes only to 18 mc the calibrator may be et up on that frequency with L2 and 144 mc with L3. Ed. 
8 
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Quarter Century Wireless Assn. 
Started last winter following a random conversa- 

tion on 10 meters, the Quarter Century Wireless 
Association is now a full-grown organization with a 
paid-up membership of 85. The club’s second semi- 
annual dinner and get-together was held on June 4, 
1948, in historic Fraunces Tavern in downtown 
New York City, and was attended by 49 members 
and four guests. To say that everyone had a wonder- 
ful time is putting it mildly. Men who hadn’t seen 
each other in ten and twenty years compared bald 
spots, exhibited pictures of their grandchildren, and 
in general enjoyed nostaglic recollections. 

PUT THE OLD ROTARY Ey 
AWAY FOR ANEW ONE. 

The purpose of the association is purely social and 
entirely unserious, and the members intend to keep 
it that way. Membership, which costs the sum of 
one dollar per year, is open to all present holders of 
valid amateur licenses who were active hams not less 
than twenty-five years ago. If you qualify and are 
interested, drop a line to W2FX, W2PF or W2FIT. 
Hams in any district or country are eligible. The 
pets ee meeting will be held Friday, December 

John DiBlasi, W2FX, who is largely responsible 
for getting the organization rolling, is president. 
eorge Droste, W2IN, is vice-president; David 

Talley, W2PF, is treasurer; and Leon Hansen, 
W2FIT, is secretary. The membership includes 
Prominent engineers and executives, professional 
men, and former high ranking officers of the Army 
and the Navy. 

_ A feature of the June 4th dinner was the presenta- 
tion by Bill Harrison, W2AVA, of individually 
drawn QSL cards made up by member Otto Eppers, 
W2EA. Eventually all members of the association 
will sport these custom-built cards, which are 
veritable works of art. Bill was present as a guest, 
since he is shy a couple of years of being eligible for 
full membership. 

Following is a list of the men who were present 
June 4th: 
W2FX, John DiBlasi, president; W2IN, George Droste, vice- pres.; W2AMW, Arturo Meskus; W2KC, Ferd Thiede; W2DJ]J, Robert Hertzberg; W2CVF , Ralph Hasslinger; W2BKY, Har- old Wetterholm; W2W2Z, John Stobbe; W2DZA, Alex Knights; W2ILO, William Wheeler; W2GKB, Nat Burnett; W2ZM, Ralph Barber; W2JA, Dave Carruthers; W2BNY, Moe Joffe; W2CN, Adolph Schwartz; W2GX, Russ Valentine; W2GN, Ed Madan; W2ARW, Morris Brody; W2QZ, Ray Morehouse; W2JN, Charles Atwater; W2FL, Dal Akers; W2AM]J, Frank Lester; W2WX, Richard Eglof; W2DX, Irv Groves; W2PFL, Harry Fendt; W2PF, Dave Talley, treasurer; W2FIT, Leon Hansen, secretary; W2VH, Paul Haus; W2MM, Earl Thomas; W2AFB, Tom McCann; W2KU, Oscar Oehman; W2BJ, Ray Farwell; W2KR, Morton Kahn; W2BW, A. L. Walsh; W2YEB, Charles Hauff; W2EA, Otto Eppers; W2AMB, Fred Huff; W2BR, Lester Reiss; W2UD, Uda Ross; W2IXE, Perce Col- lison; W2GA, F. Miller; W2BT, Kurt Schoenfeld; W2FO, Henry Hayden; W2CO, Walter Cobb; W2VQ, Gil Mears; W2EZ, Frank Frimerman; W2AOM, Jack Garretson; W2AMI, Sid Weinberg; W2LER, Harold Perry. Non-member guests: W2AVA, Bill Harrison; W2JWM, Richard Lawrence; W2GDG, Jack Babkes, and Ben Snyder, 



Inside the 

ISHACK AND WORKSHOP 
Conducted by A. DAVID MIDDELTON, W1CA* 

Low-Cost Neutralizing Condensers for 304TL 

A neat and inexpensive means of neutralizing the 
now-popular 304TLs is to use another pair of them 
as neutralizing condensers! Since these tubes can 
now be purchased at ridiculously low prices one 
can’afford to use the extra pair! The grid-to-plate 
capacity will just match those in use and, of course, 
flashover worries are nil. A soft pair of tubes would 
do just as well. 

Marv Gonsior, W6VFR 

Making the ‘'Standby”’ Switch Useful 

“Instead of merely cutting off the receiver during 
transmission periods, the standby switch on a re- 
ceiver can be used to good advantage as a control 
for the transmitter when changing from ‘“‘receive”’ 
to ‘‘send.”’ 

The switch in most communications receivers is a 
SPST affair which breaks the lead from the h-v 
centertap to ground. In addition, this switch is 
often connected in parallel with a terminal strip 
on the rear apron of the receiver, through which an 
external switch or relay can control the receiver in 
“‘standby”’ periods. 

Receiver High Voltage 
Center Tap R 

(a) Terminals 

Receiver High R Ss Terminals 
Voltage Genter <#-————O c o—— To 6 Volt 
Top To 6 Volt - “Hot Filament® 

‘ Relays, In In Receiver 
Transmitter 

(b) = 

Replace the front panel switch with a SPDT toggle 
with a neutral central position, so that you can 
silence the receiver without turning on the trans- 
mitter if desired. Disconnect the rear terminal strip 
from the receiver h-v circuit. Run a lead from the 
ungrounded side of the filament supply to one termi- 
nal and the lead from the other terminal to the 
“send”’ connection on the new switch. The lead 
from the h-v centertap connects to the ‘‘receive”’ 
connection on the switch, and the movable arm is 
grounded. If there is no terminal strip on the rear 
apron of the receiver it is not difficult to add one. 

This provides 6-volt a.c. at the terminal strip 
during transmission periods. This may be used to 
activate one or more 6-volt relays (such as power- 
on, antenna relays, etc.) providing the additional 
drain on the receiver power transformer is not too 
great. The usual transformer will stand a couple of 
relays, if their current is not too high. 

Julian N. Jablin, W2QPQ 

* Address all contributions to S & W Department 
clo CQ, 342 Madison Ave., N. Y. 17, New York. 
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Crystal Receiver—Portable Type 
The only thing new about this receiver is the 

antenna coupling, which is merely an old device 
so long forgotten! 

Use the a-c lines as an antenna, with a pair of 
mica condensers for safety’s sake, and obtain sig- 
nals that will be as good or better than those ob- 

IN24-34 CRYSTAL 

O1pf. ‘410 Turns. #22 Enam, 
2" Dia-5" Long 

tained with the usual 100-foot antenna. The a-c 
plug should be reversed to obtain maximum signal 
pickup. This receiver can be packed from room to 
room, and plugged in anywhere. 

I mounted one of these receivers in a small box 
and found it a handy gadget for use around the 
house, either as a toy for the kids, or for regular 
daily usage when other listeners objected to the 
station being changed on the BC set. 

Joseph A. Stauhs, W2BCN 

Flashlight Holder for Converter Mount 
A flashlight holder (made for clamping a flash- 

light onto the steering column of a car) makes a 
very neat and effective mounting for a small con- 
verter in the car. 

To make the holder work with the coverter, 
flatten out the flashlight end of the holder and drill 
a hole in each side. Bolt these to the case of the 
converter. Place the holder around the steering 
column in the normal manner and tighten the hold- 
ing screw. 

Due to the slight spring action of the holder, 
some shock mounting is obtained for the converter. 

Alva H. Clark, W4DCG 

Fool-proof Socket for FT-243 
Many hams using the FT-243 type holders use 

an octal socket with which to make the connections 

> TO GRID 

to the oscillator circuit. The drawing shows a 
method of cross-connecting the socket so that no 
matter which way you plug in the crystal it makes 
the right connections! 

Felix W. Mullins, W5BVF 
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Monthly DX Predictions-September 
OLIVER PERRY FERRELL * 

(Jez THANKS ARE due for the suggestions recently 
received in answer to our direct inquiries and to 

those who volunteered constructive criticism as a 
result of our published intention to improve the 
presentation of the Predictions. Considerable 
thought is still being expended in this direction with 
the hope that the new system will be perfected in 
time for inclusion in the October issue. 

The great strides that have been made within the 
past 18 months in improving the accuracy of F2- 
layer predictions calls for a greater and more ex- 
panded use of the CRPL prediction services. New 
data permits accurate determination of limiting 
background noise levels, various types of absorption 
and MUF values in the out-of-reach corners of the 
world. Actually, the problem is far more complex 
than it may be first envisioned. To predict amateur 
band openings, the MUF as well as the LUHF 
must be ascertained. Because of the constant hori- 
zontal variation in the F2-layer the problem becomes 
three-dimensional, since the factor of time must 
always be included. However, it is evident to the 
experienced DX man that a presentation of the MUF 
and the LUHF alone does not tell the whole story. 
This is because the LUHF must be calculated from 
an arbitrary set of conditions that are not too often 
realized in practice. Thus, a presentation such as 
we are now using does not show peak times of band 
openings, only the extent. 
A possible solution appears to be a compromise 

graph wherein the parameters are the paths in 
question. The ordinates may then be the time and 
relative signal strengths. The ordinate may be 
graded as “excellent phone,” ‘poor phone,” ‘‘good 
c.w., etc. Peak times will be indicated by peaks in . 
the excursions of the parameters. Band closing times 
are shown by dropping through the zero value level. 
The main drawback is that this presentation works 
best on only one band. One or two possible alter- 
natives which hold considerable promise in permit- 
ting more paths to be shown much clearer than 
hithertofore are being worked out. 

Graph 1 shows the predicted median conditions 
over the path from the W1, W2 and W3 call areas 
to Korea and the eastern China coastline. The 
shaded area in each graph bounded by the heavy 
black line is the region of unusable frequencies. This 
condition is calculated on the basis of 1000 watts of 
effective radiated power. It assumes that a good 
communication receiver is being used with c-w 
operation. For phone operation the LUHF gen- 
erally averages about 2 mc higher in frequency at 
any given interval. The remaining parameter is the 
predicted MUF. 

This path has been corrected for approximate 
normal auroral zone absorption, thus due to the 
season of the year, the LUHF will exceed 10.0 mc 
over 85% of the total time and no 40-meter openings 
are predicted. On 20 meters the MUF rises ab- 
ruptly after 0500 hours EST and this band should 
open around 0530 EST. Signals will peak around 
0630 EST and then gradually become weaker until 
band closing at about 0820 hours EST. No 10-meter 
opening is forecast for September, 

Graph 2 illustrates the conditions expected over 

*Assistant Editor, CQ. 
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the path from W6 and W7 to central and southern 
Europe. _ Contrasted with the openings during 
August, the September 20-meter band openings will 
be materially shorter. This is due to a deterioration 
of the night MUF over the eastern end of the path. 
20 meters will probably open shortly after 1430 
hours PST and close approximately one hour later 
at 1530 PST. On very quiet days, ionospherically 
speaking, the band may open before 1400 hours and 
possibly during the first early stages of an ionosphere 
storm it may not close until after 1700 hours. A 
few scattered signals ranging from poor to fair may 
be expected around 2200 hours PST. It is reasonable 
to forecast towards the end of the month a few 
40-meter siznals breaking through between 1930 
and 2100 hours PST. No 10-meter openings are 
directly predicted, although some scattered signals 
may be heard on this band during the last week of 
September between 0930 and 1030 hours PST. 

It is possible to see the sizable increase in the 
MUF and the corresponding decrease in the LUHF 
over the path in Graph 3. This chart shows the con- 
ditions to be expected over the path from the W9 
and W@ call areas to South Africa. Weak 10-meter 
signals may be heard after 0600 hours, although be- 
cause of absorption they may be unreadable. The 
band should really open after 1030 hours CST. It is 
interesting to note that during the early period it 
might be possible to use the high end of the band 
while the lower end is dead. The 10-meter band will 
close about 1445 hours CST. Peak signals between 
1100 and 1330 CST. The 20-meter band should 
open with weak signals shortly before 1400 hours. 
The band should remain open until approximately 
midnight or possibly 0100 hours the following day. 
Signals during this latter period should not be too 
strong. Best 20-meter signals may be expected from 
1530 until 1830 hours CST. The atmospheric noise 
level is still high during September, but a few scat- 
tered and erratic 40-meter signals should be heard 
and worked. 

Graph 4 depicts the predicted conditions for the 
path across the Pacific Ocean between southeastern 
Australia and the central United States. A 10-meter 
band opening is predicted to start around 1845 hours 
CST. The band probably will remain open with fair 
signals until 1945 hours CST. An earlier opening 
may be expected on some days from 1745 CST, The 
20-meter band should open nightly about 2230 
CST. Fair signals should be heard until 0100 hours 
CST the following day. From 0100 until 0530 hours 
the band should vary from day-to-day and poor to 
fair signals depending upon deviative absorption 
will be heard. The morning opening is weak, al- 
though here too scattered signals should be heard 
from 0700 until 0900 hours CST. The static level 
will be the determining factor in 40-meter reception 
with a slight chance of some work between 0200 and 
0500 hours CST. 

The data for the preparation of the MUF curves 
is derived from the booklets issued by the CRPL of 
the National Bureau of Standards entitled “Basic 
Radio Predictions Three Months in Advance.” 
These are available on a subscription basis from the 
Superintendent of Documents, Government Print- 
ing Office, Washington 29, Dee 
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Maximum Usable Radio Frequencies—Charts 
show the maximum usable frequencies propa- 
gated by the F9-layer over the paths indicated 
in the world map. The abscissa shows the local 
standard time at the point of origin of the path. 
The ordinate shows the frequency in mega- 
cycles. Amateur frequencies fall within the 
two heavy parallel lines that indicate the upper 
and lower limits of the principal bands. 

Lowest Usable Radio Frequencies—The shaded 
area in each chart indicates unusable radio 
frequencies for the illustrated path. The LUF 
is calculated for an above average amateur 
location using a good communications receiver. 
The effective kia power is assumed to be 
1000 watts. The LUF is based upon average 
monthly signal absorption and does not include 
the effects of abnormal or auroral zone 
absorption. 
Aximuth—Radio transmission is known to vary 
considerably with geographic latitude and 
longitude. Each path MUF and LUF as illus- 
trated is calculated for the ‘‘short-path’’. This 
is the path shown in the map. 
Variations in Forecast—A\ll graphs are monthly 
predicted average conditions. On ionospheri- 
cally “‘quiet’’ days some variation amounting to 
less than 15% may be expected. However, 
a value representing 0.85 of the MUF will be 
exceeded over 90% of the total time. The 
graphs do not indicate radio propagation 
conditions during ionosphere storms or sudden 
ionosphere disturbances. They are not ad- 
justed for the effects of sporadic-E layer 
Iormation or long and short scatter. Radio dis- 
turbances of the ionosphere storm type are the 
most severe for paths which pass through the 
auroral or polar regions, the effects gradually 
tapering off towards the equator. 
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onducted by, VINCE DAWSON, JR., WOZJB* 

HILE THERE have been’ any v-h-f openings dur- 
ing the past summer the general opinion on 6 

meters is that the openings this year did not com- 
pare with those of 1947. On 2 meters, the so-called 
openings appear to have occurred more frequently 
and according to some operators the band was open 
aimost nightly. 
' The 6-meter band spor-E skip has been somewhat 
shorter in the mid-west than usual with numerous 
W9 to W@ contacts. In most sections of the country 
the skip has favored once again the north-south 
paths, although most W5s have been able to work 
more and better DX in all directions. 

Another W.A.S. on 6 Meters 
Surprises are usually not too uncommon on 6 

meters, but your conductor, W@ZJB found a pleas- 
ant one on Sunday, July 25. During what appeared 
to be a scattered opening to the W4 area we tuned 
10 meters and found W1 stations coming in on that 
band. Switching back to 6 and swinging the beam 
northeast we heard the c.w. of W1CGX in Brattle- 
boro, Vermont. After several futile calls a contact 
was made at 1248 CST, thus completing our own 
W.A.S. on 50 mc. A week earlier we had contacted 
WSHLD in Enid, Oklahoma, for state number 47. 
The latter at a distance of 280 miles had posed 
quite a problem, which was fortunately solved when 
WSHLD put up a beam antenna. So that’s that, 
2 meters here we come! 

At last count W6UXN, W6WNN and W9QUV 
all had 47 states. The first two lacked the Vermont 
contact, while W9QUV still needed something from 
Arkansas. Speaking of 2 meters, W8WJC, Everett, 
Ohio, worked WOKYF, University City, Mo., for 
state number 13 on July 8. WI1IZY and W1JFF 
follow closely with 12 states each. At any rate the 
2-meter boys are doing a bang up job for many 
fellows remember when 13 states was a big accom- 
plishment on 5 meters. 

Horizontal /Vertical Test 

During the June 14th opening on 2 meters, 
WI1PIV in East Freetown, Mass., and W4CLY in 
Virginia made a few tests on antenna polarization. 

*Send all contributions to Vince Dawson, Box 827, 
Gashland, Mo. 

Before giving the results it is to be appreciated that 
these are only relative to their individual installa- 
tions and could be unduly influenced from such a 
standpoint. However, W4CLY was using a 10-ele- 
ment flop-over beam, while W1PIV was using a 
32-element flop-over beam. On cross polarization 
there was a 12 db drop from the maximum between 
the two signals. On horizontal the signals were 
averaging 5 db stronger than on vertical polariza- 
tion. This theoretically contrasts with optimum 
vertically polarized fields which might be expected 
over mostly water paths. Possibly this might be 
tied in with the problem of coastal refraction that 
has plagued navigational systems. In any case, it 
shows that fields over a ‘‘mixed”’ route may depart 
from theory, probably also, the conditions at 2 
meters are too complex for detailed analytical treat- 
ment, and recourse has to be made to experiment in 
each and every amateur installation. 

High-Band FM and Low-Band TV DX 
During the spor-E season there are always pecul- 

iar conditions reported to us, possibly the best so 
far are these two incidents. W4JEP in Miami, Fla., 
heardf#and looked in on WMAR/TV, Baltimore, 
Md., during the morning opening of June 22. This 
station is on channel 2. The video was good from 
0815 to 0845 EST on 55.25 mc, while the sound was 
heard strongly from 0845 to about 0900 EST on 
59.75 mc. The antenna used was a folded dipole and 
the receiver was a Consolidated Teleking. 

The June 27th opening was very good as reports 
indicate. W5GWL in Temple, Texas, while tuning 
across the high FM band from 88 to 108 mc heard the 
following: WELD-FM, Columbus, Ohio; WHKX, 
Cleveland, Ohio; WJEM, Springfield, Ohio; WHBC 
and WCMW, Canton, Ohio, and WOWO-FM, Fort 
Wayne, Ind. All of these are between 925 and 1125 
miles distant. Using only a small folded dipole and 
an FM tuner, W5GWL has his v-h-f dander up and 
promises to try this end of the spectrum very soon. 
When Ferrell was questioned concerning this DX, 
he stated that such instances should not be too un- 
common. A 6-meter skip of about 550 miles will take 
place when the 80-mc skip is about 950 miles. Thus, 
these openings can be judged from watching for 
extra short skip on 6 meters. Ferrell has plans to use 
some of the Watson Lab spor-E data to show pos- 
sible TV interference on a nation-wide basis on 
channels 2, 3 and 4. 

Ground Wave DX 

The recent article on the Booker Mode Theory ! 
as a means of estimating tropospheric DX possibil- 
ities has stirred some comment in various circles. 
The principle reason for describing this theory was 

1 “V-H-F Ground Wave DX,” COQ, July; 1948, p. 40. 

W7HEA, Chester Bishop, of Toppenish, Wash. 



to acquaint the serious v-h-f workers of trends in 
England and to dispell the metallic waveguide con- 
cept of the duct. A tertiary objective was to show 
the greater refractive effects at 2 meters when di- 
rectly compared with 6 meters. 

It is well to point out that the “leaky’’ duct is 
only one way of extending the 2-meter ground wave. 
‘A discrete analysis would show that at 144 mc the 
“leaky”? duct most likely applies when everyone 
within a 200 to 400 mile radius is hearing and work- 
ing everyone else. Quite likely when there is a pro- 
nounced skip effect (not too uncommon at 2 meters 
as might be first imagined) propagation will be the 
result of a reflection from a sharp discontinuity, or 
inversion at near glancing incidence. These inver- 
sions may occur up to as high as 6000 to 9000 feet, 
but in any case, it is doubtful that a single high in- 
version could propagate a 2-meter signal further 
than 600 miles. It would appear from present in- 
dications that working 2-meter DX further than this 
is the result of a combination of both the ‘‘leaky”’ 
type duct and the glancing incidence reflection. 

It would appear to both Ferrell and your con- 
ductor that this problem still deserves more study 
before there will be sufficient grounds to establish 
what exactly is the means of propagation. Much 
requires to be done on the problem of optimum 
antenna heights, where under conditions of a well 
defined duct the received fields may be adversely 
affected if both antennas are not within the duct. 
Certainly, the fact that changes in the azimuth and 
field strength have been observed, plus momentary 
changes in the ratio of horizontal to vertical fields 
belie something completely unknown in the propa- 
gation of these signals. 

Atlantic 6-Meter Net 

In an effort to stimulate activity in the eastern 
seaboard, W3MFY has formed the Atlantic 6 
Meter Net. The net meets on 50.4 mc each Thurs- 
day evening at 1900 EST. Present members in- 
clude: W2PWP, W3MQU, W30AS, W3KKO, 
W3NUQ, W2QOVH, W3GGR, W3NTD, W3NSI 
and W3MFY. In an area where the band is no- 
toriously dead for rather long periods of time nets 
of this type help other fellows get started on the 
band. Also they offer a chance for a round-table 
and for checking equipment. Pres is to be com- 
mended for his efforts, let’s hear more about nets 
like this on both 6 and 2 meters. 

Probably some of you at one time or another 
have longed to know the airline distance from one 
point to another. The U.S. Department of Com- 
merce, Coast and Geodetic Survey have now com- 
piled a very comprehensive book giving these dis- 
tances in the U.S., which is available, cloth bound, 
for $1.75. Any of you wanting same, and we can 
assure you it is well worth the money, may obtain 
one by writing to the Government Printing Office, 
Sup’t of Documents, Washington 25, D. C., and 
asking for Special Publication No. 238, Air-Line 
Distances between Cities in the United States. 
G5BY mentions that conditions on 58 mc were 

good from the end of June to the first week in July, 
when things settled back to normal. June 27 was a 

The 50-mc DX Honor Roll has been purposely 
omitted this month to permit a new tabulation to 
be made. The Sporadic-E Project work group are 
requested to notify us through their monthly re- 
ports of their standings. The new listing will include 
states worked and countries worked, without indi- 
vidual prefix listings. 

September, 1948 

The V. H. F. Editor goes visiting. L. to r.: W1CLS 
WOZJB, W1GJZ. 

good day in Europe for Es; on this date, GSBY was 
heard by YRSVV in Bucharest a distance of 1500 
miles, approaching the double hop region. This 
same day, OK2QK, was contacted who was running 
an input of 1 watt! From the list of stations worked 
by GSBY, activity is very good in practically all the 
countries, including D7s in Germany. 

While in the English spectrum, we find from 
Short Wave Magazine that a new ground wave 
record has been established from G3BLP to GM30L, 
a distance of 296 miles. 

The Mexico City gang consisting of XE1KE, 
QE and GE are still at it, although the usual run of 
contacts have been into the W5s and W4s. XEIKE 
did hear W8NMU on June 24, at 1800 CST. XE1GE 
heard W6s on June 19, and worked W@IFB on 
June 23. XE1QE worked on June 23; W/FJD in 
Oregon, W9QUV, QKM, ZHL, USI, WONFM. and 
WOKYF to give a total of 10 states, LU and CX. 
XE2C in Monterey, in a better situation for Es 

into the states now has 13 states, and on July 24 
worked WQ@ZJB who was running 10 watts when the 
500 watts was down with a sick transformer. Gil- 
berto, XE2C, is still on c.w., about 50.2 mc, running 
120 watts. 

In VE land we find VE6MO still faithfully watch- 
ing for DX sigs, and on June 13, W@LIL, QIN and 
KPQ were contacted. VESNC, near Regina, has 
been doing quite a job with his 10 watts, going way 
over S9 here at Gashland on several occasions. Both 
VE1QZ and VE1QY have been in on 50-mc open- 
ings, but their interest has now changed to the 
144-mc band, where both have been working the 
W1-2s over a 300-425 mi. path. June 27 after the 
50-mc band quieted down, VE1QY worked 37-W1s 
on 144 mc from 1950-0100 ADST. Jerry, VE1QY 
says that the QRM was terrible, and that signals from 
stations near the ocean were very strong, while 
those located inland were much weaker, except 
W1DEO on a mountain in Maine, who poured in 
all during the opening. This makes a total of 7 
states for VE1QOY on 2 meters. 

50-mc Gang 

A day-by-day highlight story will be found later 
in the column, now let’s look at the comments from 
the gang, 

On May 31, at 1735 MST, W7KVU in Bozeman, 
Montana, heard LU6DO talking very rapid Spanish, 

(Continued on page 82) 
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AND VERSEAS NEWS 

Conducted by HERB BECKER, W6QD* 

Now THAT THE summer vacation season is winding 
up, I think you should start planning now on 

CQ’s World-Wide DX Contest, which will be held 
during the last week-end in October, and the first 
week-end in November. See the August issue of 
CQ for complete details on the contest. We hope 
you fellows like the setup. I know that every DX 
man has his own pet idea for a DX contest. We 
have tried to incorporate as many ideas as we could 
and yet please the majority. You can help make this 
contest more enjoyable for yourself by beginning 
right now to tell overseas stations to mark the last 
week-end in October on their calendars for phone, 
and the first week-end in November for c.w. We 
have contest log forms available which will minimize 
the bookkeeping work after the contest is over. 
You can estimate the number of sets you will need, 
keeping in mind that you should obtain enough for a 
carbon copy or duplicate for your own file. Send a 
stamped, self-addressed envelope to CQ, 342 Madi- 
son Ave., New York 17. These forms will eliminate 
the copying of the log that most of us go through 
after the contest is over. 

W.A.Z. 
This month finds six more rabid DX men getting 

over the W.A.Z. hump. We want to heartily con- 
gratulate the following for having been awarded 
W.A.Z. certificates during the past thirty days: 

50 W6BPD — Herbert R. Grove 40-154 
1 tG5SBI George Brown 40-126 
52. W7GUI_ C.V. Fontaine 40-143 
53 W6PKO L.B. Vickers, Jr. 40-146 
54 W6AOA Frank J. Cuevas, Jr. 40-139 
Doe W/BE William Shuler 40-146 
WOBPD draws certificate No. 50, while G5BJ is 

the third from his country to get this award. W/GUI 
said his “hold out’? zone was number 2. Wo6PKO 
is one of the more consistent pluggers around here, 
while W6AOA had a case of nervous jitters waiting 
to see what certificate number he will get. Then, 
there’s W7BE, Bill Shuler, who was fortunate 
enough to remain located long enough in his present 

*Send all Contributions to Herb Becker, 1406 South 
Grand Ave., Los Angeles 15, Calif. 

location to W.A.Z. You see, Bill is a colonel in the 
Army Engineers. Incidentally, one of his brothers is 
W4KUR, and another is W6VOE, one of the ops of 
KX6USN. That family has r.f. in its veins, I guess. 

Country List Change 

Effective immediately, please change the country 
“Little America” to read ‘‘Antarctica.” After due 
consideration, and at the suggestion of quite a 
number of you fellows, Little America as a DX 
country is somewhat of a misnomer. Antarctica 
really is a more logical classification for the entire 
region, and it will certainly simplify the crediting of 
this country to you regardless of the call letters of the 
station you work. 

Well, let’s skip around a bit and see what’s been 
going on during the past month. It looks like 
W1AB is happy now that he has received his card 
from C8YR, but Horace still needs one from Zone 19 
for his W.A.Z. He is now gunning for Zone 39 in 
his Marathon, and if he lands this one, it will be all 
40 of them. Horace says that so far, the nearest he 
has come to working anything in Zone 39 this year 
was when he heard W6AM calling VO8AD. 

Things surely happen in a hurry in the land of 
OKs. Last month I ran a blurb about OK1AW and 
the YL, I1MQ. No sooner had I dumped the August 
column in the lap of Larry ‘‘WAZ” LeKashman than 
I received an announcement of OK1AW’s marriage, 
but not to 11MQ. Of course, I am wondering what 
the XYL of OK1AW thinks about the past remarks 
of Alois. Oh, well, we all know that 11MQ was only 
a radio acquaintance. You will find a photo of 
Mr. and Mrs. OK1AW taken the day of their 
wedding which was June 5th in next month’s col- 
umn. Quoting Alois: “I am sending you list of 
zones and countries. It was hard work, and I am so 
busy this time, also marriage spends some time. I 
can say that my XYL does not make me any trouble 
yet in s.w. radio. Hi.’’ Congratulations, Alois, and 
don’t forget to work a new country once in a while. 
W2AW worked VK9YY on 14,000 T9 and gave 

us his location as Wewak, New Guinea. A letter 
from C6HH to W2GWE indicates that he would 
like to have his QTH appear correctly, so, if you’re 
interested, it will be in the usual QTH section. 

What About ZS2MI 
We have received quite a few letters from you 

fellows adding ZS2MI, Marion Island, to your coun- 
try totals. Here’s a place for me to be real cute. 
Try as hard as I will, I can’t find Marion Island 
listed as a separate country on the official Country 
List. My DX committee looked over the list, and 
they couldn’t find it either. You ask, ‘“‘So what?” 
The answer is, ‘‘Well, you don’t have another coun- 

(Continued on page 68) 

W6QD, the XYL Alberta, Linda, Donna and the 
cruiser Gadabout. Who said anything about DX! 



(Number twelve of a series) 

Not unlike automobiles, communications receivers occasion- 

ally require the attention of a qualified serviceman to cure the 

aches and pains so prevalent with age. As you know, some 

fellows are able to do a really creditable service job on a car, 

but a great many are, despite vociferous statements to the 

contrary, wholly unsuited to the role of mechanic. About 

the same story holds for a communications receiver with the 

exception that even the best receiver engineer is seriously 

handicapped when forced to work without adequate test 

equipment. Minor repairs may, of course, be made by a well trained individual without 

benefit of test equipment; however, very few can perform a complete receiver align- 

ment without a certain minimum of test gear. 

Suppose that receiver of yours needs a good re-alignment as the result of a few years 

of heavy duty, some abuse, plus a long distance move or so tossed in for good measure. 

If it’s a simple affair, the local radio man, with the assistance of an inexpensive signal 

generator, may perform a satisfactory job of alignment. But the alignment of a com- 

munications receiver which is equipped with a crystal filter is a different proposition 

entirely. Individual filter crystals vary slightly between one another in frequency, 

and the if. amplifier must be tuned exactly to the crystal’s frequency. Failure to 

align the i. f. at the exact frequency of the crystal may mean the loss of a choice signal 

when the crystal is switched in, making it necessary to retune the receiver in an cffort 

to relocate the elusive station. In the extreme case of mis-alignment both gain and selec- 

tivity suffer, especially when the i. f. transformers are “stagger” tuned. Similarly, the 

r. f. end must be accurately aligned or the results are entirely unsatisfactory, and the 

story can be continued along the same vein ad infinitum. 

For your convenience, National receivers may now be serviced by authorized service 

representatives located in various parts of the country. Each service station has been 

thoroughly investigated by us and is equipped with suitable gear manned by responsible 

technicians who really “know their stuff.’ Their work is equivalent to factory service, 

and great pains are taken to please the most critical. 

The addresses of most of the Authorized National Service Representatives appear 

in the 1948 National Catalog. Get a copy from your dealer today. 

—SeTu Carp, W1DRO 

Se 
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C. W.-PHONE 

W6VFR 40 
W2BXA 40 
W8HGW 40 
G2PL 40 
W4BPD 40 
WO6ITA 40 
WoPFD 40 
WoENV 40 
WoMJB 40 
W6ADP 40 
WO6SAI 40 
W6SA 40 
Wo6PCS 40 
W7AMX 40 
VE7ZM 40 
WOoFSJ 40 
WONUG 40 
WOYXO 40 
W7FZA 40 
W6DUC 40 
WoAMA 40 
WoWKU 40 
ZS2X 40 
VK2DI 40 
W7DL 40 
WoTT 40 
W6NNV 40 
WONTA 40 
W7BD 40 
W2GKS 40 
WoAM 40 
W9KOK 40 
W6OMC 40 
W6BPD 40 
WoFHE 40 
G3DO 40 
WoSC 40 
W6LEE 40 
W6PB 40 
ON4TA 40 
W6ANN 40 
W7DXB 40 
W9NRB 40 
W6PKO 40 
W7BE 40 
W6LER 40 
W7GUI 40 
WoBAM 40 
W6AOA 40 
ON4JW 40 
W2I0P 40 
W6RDR 40 
WoTI 40 
Wo YZU 40 
WoMLY 40 
G5BJ 40 
W6NRQ 40 

W3BES 39 
W2GWE 39 
W6EGB 39 
W8RDZ 39 
W8BKP 39 
W2HHF 39 
W3JNN 39 
W2PEO 39 
W4CYU 39 
WS5ASG 39 
G6ZO 39 
WoSN 39 
W9ANT 39 
WOoDI 39 
W2CYS 39 
F8BS 39 
W6ZCY 39 
W2HZY 39 
W8NBK 39 
W9IU 39 
W3GHD 39 
W3EVW 39 
W3DRD 39 
G5DO 39 
WoMVO 39 
W1BIH 39 
W4DKA 39 
WORBI 39 
W3JTC 39 
G8KP 39 
VE7HC 39 
PY1DH 39 

_e he 

W. A. Z. HONOR ROLL 
C. W.-PHONE 

Wwovw 39 
W6GDJ 39 
G6OB 39 
W4INL 39 
GSYV 39 
G2AF 39 
WOoKRI 39 
W1NMP 39 
W2COK 39 
Wo6RM 39 
WoSRU 39 
CE3AG 39 
G2WW 39 
D2KW 39 
W8LEC 39 
W2MEL 39 
W1AB 39 
WoRW 39 
W8SDR 39 
W6KUT 39 
VK2ACX 39 
W9DUY 39 
G6BQ 39 
G3FJ 39 
W9LNM 39 
W60EG 39 
G5RV 39 
G2VD 39 
G2FSR 39 
W6QD 39 
W6POT 39 
G3AAM 39 
G5VU 39 
WO6EAK 39 
W6LRU 39 
W6EPZ 39 
G3AAK 39 
GSWM 39 
G8RL 39 
OKiAW 39 
WoUZX 39 
W®OUH 39 
G6BS 39 
G30D 39 
G3TK 39 
W7ETK 39 
W6RLO 39 
W7GXA 39 
KG6AL 39 
W6LEV 39 
WoMI 39 
W6UCX 39 
W7ENW 39 
WoLN 39 
Wo6AX 39 
WoBIL 39 
GoPJ 39 

VE30D 38 
WiJYH =... 38 
W31YE 38 
W3EPV 38 
W2CWE 38 
W40M 38 
W8FJN 38 
W1ENE 38 
W2RDK 38 
W2CYS 38 
W8CVU 38 
WI1ZL 38 
W2PUD 38 
KP4KD 38 
WIKFV 38 
W4BRB 38 
W4FPK 38 
W9VND 38 
G8IL 38 
W3ZN 38 
GsCI 38 
W2POJ 38 
G6LX 38 
W9MZP 38 
W9TB 38 
WAVE 38 
GW3AX 38 
WSQO 38 
W9YNB 38 
W8VLK 38 
W9FKH 38 
W8WWU 38 

C. W.-PHONE 

TF3EA 
WSCPI 

C. W.-PHONE 

WSBK 33 
GM2UU 33 
WOGBJ 33 
W8PCS 33 
G8VG 33 
G3 BFC 33 
WoWwWUD 33 
W2NXZ 33 

W1BFB 32 
W7PK 32 
HA1KK 32 
W8sQUS 32 
WOFET 32 

W2AYJ 31 

G6QX 30 

PHONE ONLY 

WoDI 38 
W8BKP 38 
WO6VFR 38 

W4CVYU 37 
W1HKK Si 
W7HTB ill 
G3DO 37 
G6LX 37 
G2AJ 37 

W1JCX 36 
W2BXA 36 
W1iFJN 36 
G2PL 36 
G6BW 36 
W3JNN 36 
W8REU 36 
WoPXH 36 
F8VC 36 
GSYV 36 
WO6WNH 36 
GoWwxX 36 
W3DHM 36 
W6SA 36 
F8DC 36 

W1IMCW 35 
W2DYR 35 
W1iNWO 35 
WORBI 35 
W8BF 35 
G3FU 35 
GM2UU 35 
W40M 35 
W6PCK 35 
Wo6CHV 35 
G80X 35 
W9CKP 35 
W9HB 35 

XE1AC 34 
W2RGV 34 
W8BIO 34 

W4HA 33 
WSLWV 33 
WSASG 33 
W2ZW 33 
W2POJ 33 
W80BF 33 
VE3ZM 33 
W2DRH 33 

W9BZB 32 
W4INL 32 
W2HY 32 
WOHX 32 
W9GZEK 32 

W9RNX 31 
W4ESP 31 
W8ZMC 31 
W9WCE 31 
W6UZX 31 
WoAM 31 

W9MIR 30 
OA4AK 30 
W2SVK 30 

W8SXU 28 

W2BF 27 



Transmitters 
sy STANCOR 

who want the best! :. 

STANCOR’S ST-202-A TRANSMITTER 
A compact, 100-125 watt CW transmitter operable 

on the 10, 11, 15, 20, 40 and 80 meter bands offering a 
high degree of flexibility through use of a novel band- 
switching exciter circuit, an efficient RF amplifier using 
plug-in coils, selection of six crystals frequencies and 
ease of adjustment. Adequate excitation on all bands 
is provided for the amplifier tube of which there is a 
choice among five triodes. Contains two separate power 
supplies. For radiotelephony, either amplitude or fre- 
quency modulator applicable. 

Supplied as a kit with all constructional components, 
prefabricated wiring cables and detailed instruction 
manual. 

AMATEUR NET PRICE in kit form, less $9980 
accessories . . . 

STANCOR’S ST-203-A MOBILE TRANSMITTER 
This small AM transmitter functions on the 10 and 11 meter 

bands either in a mobile installation or at a fixed location. A special 

mounting arrangement for the car makes it quickly removable for 

use elsewhere. Power applied from suitable AC or DC supply to 

suit mode of operation. Amplifier plate input with 500 volt sup- 

ply—27.5 watts. 

Other features—‘Press-to-Talk” operation, two-channel crystal 

switching, and self-contained antenna changeover relay. Designed 

to work with accessories available at low cost. Chassis copper- 

plated for electrical efficiency and finished in durable silver-grey 

hammertone. 

As a kit all constructional components are furnished along with 

prepared lead wires and comprehensive instruction manual. 

. : : $4470 Visit Stancor’s booth at the 1948 National 
AMATEUR NET PRICE in kit form, less accessories . . . CeaaLHan gta ARR Eat bawoales Seet 

Also available completely wired and tested, 4th, 5th and 6th. 

RESSEACCESSOLICS yore nh ae) aed tet itn Oe tin Mattel Nera oe $5890 

SEE THESE STANCOR PRODUCTS AT YOUR DEALER OR WRITE DIRECT FOR DESCRIPTIVE LITERATURE 

STANDARD TRANSFORMER CORPORATION 
Electronic Division 

3572 ELSTON AVENUE e@ CHICAGO 18, ILLINOIS 
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Conducted by LOUISA DRESSER, W200OH* 

Is TIME OF DISASTER it is the traditional duty of the 
ham to step in and provide emergency communi- 

cations. This holds true for the YL as well as for the 
OM. During the recent flood in Oregon the YLs 
were really in there pitching, as you will see from 
this graphic description by Mary Davis, W7ENU, 
of that hectic disaster. 
“My husband, W7DIS, was appointed emergency 

coordinator about a month before the flood,” writes 
Mary, ‘‘and he started right in with organizing and 
having drills. Thursday, May 27, he and a group of 
hams met with officials of the Red Cross, police and 
fire departments, etc., and by late that night the 
ham stations were installed and on stand-by basis. 
1 spent all day Friday, Saturday, and from 5 a.m. 
Sunday on the telephone, contacting the members. 
of the 2-meter gang and requesting them to get their 
gear in shape to be readily portable. 

“Late Sunday afternoon a 10-meter mobile sta- 
tion gave the alarm that the dike protecting Vanport 
had suddenly given way and water was rushing in 
on its 24,000 inhabitants. When the alarm came I 
called one neighbor to take my two small YLs, 3 
and 6, across town to my mother, and ‘another 
neighbor to take me to the station where they 
wanted me to serve, W7GCZ, and was on duty at 
6 p. m. Some time in the wee hours of Tuesday 
a.m., 7DIS and I slipped home for a little shut-eye. 
We got two hours in before the telephone started 
ringing. About the middle of Wednesday a.m. we 
slipped home for four hours sleep, and again about 
5 a.m. Friday we got another four hours. 

“Starting Saturday, W7MFS’s XYL and'I kept a 
clear channel open on 2 meters between Vancouver 
and Portland, 24 hours a day. Her husband was 
busy with the flood, as was also the only other 
2-meter man in Vancouver, so Rosemary, or 
‘Romey,’ manned the rig for countless hours at a 
stretch for days on end without relief. She had no 
telephone, so had to go a block every time she 
needed to phone a message. When 7DIS finally 
told her to secure her station and go get some sleep, 

*A ssistant Editor, CQ. Send all contributions c/o CQ, 
342 Madison Ave., New York 17, N. Y. 

she reported back the next morning that she hadn’t 
been able to sleep with the rig turned off! 
‘We haven’t made an exact tabulation yet of the 

traffic that was handled, but to the best of our abil- 
ity to estimate we figure that 10,000 messages were 
handled in that week. It was a vast network on 10, 
20, 40 and 80, with the inter-station traffic flowing 
on 2 meters. In addition to all the hams, we had to 
use Army and Navy operators home on furlough, 
youngsters studying radio at Polytechnic High 
School, and XYLs. A group of the XYLs manned 
the message center at Red Cross for the first few 
days, and a group of high school Camp Fire Girls 
manned the two main message centers handling the 
welfare traffic for over a week after everything else 
was fairly quiet. 

“In addition to my full-time operating, Marie, 
W/7KAW, handled traffic during the first days of 
the flood. Lucile, W7FXE, helped her OM, W/KY, 
who was active in the 10-meter mobile set-up. 
Wandalee, W7KDC, and her OM, W7IEY, were in 
town from Rupert, Idaho, and also helped out on 
10 mobile. Romey was the only other girl who 
acted in the capacity of operator for very long, 
though W7GCZ’s XYL, Rhoda, helped us operate 
when the stations were calling us on both 2-meter 
circuits and the 75-meter rig all at the same time.” 

Well done, YLs, say we! 

Ts YLs TAKE TO THE broadcast bands! On June 
19th the YL Radio Club of Los Angeles broadcast 

for half an hour over the “Salute the Ham” program 
via the FM station of KUSC, University of South- 
ern California station. On the 18th the members 
gathered at various ‘‘ke:’” 10-meter phone stations 
and were picked up on 75 phone by W6KGC, acting 
as net control station operating portable at KUSC 
where the Qso was recorded. Lenore, W6NAZ, acted 
as mistress of ceremonies, interviewing the girls 
from W6KGC’s station. The program covered the 
history of YLRL, the YL Radio Club of L.A. and 
personal interviews with Clara, W6TDL; Violet, 
W6CBA; Ida, W6BIS; Maxine, W6UHA; Naomi, 
W6YZU; Vada, W6CEE; Evelyn, W6NZP; Ruth, 

(Continued on page 58) 
At thexYL Radio Club! of Los"Angeles installation of officers luncheon held June 19th at the Roosevelt Hotel paler aces, the new president Maxine Willis, W6UHA 
president. 

, Presents roses to Clara Dishong, W6TDL, retiring Standing: Eleanor, W6AWW; Ruth, W6WQK, »retiring treasurer; Florence, WoAET; Margaret 
Mannes; Mary, W6TCN; 
Maxine W6UHA; Jean, 
W6ZYD, president of San 
Diego Club; Clara, W6TDL; 
Helen, W6MWO, former 
president YLRL; Maxine, 
XYL_ of W6FMK; Neva, 
W6YXI; Violet, W6CBA, 
secretary; Ida, W6BIS, 
treasurer. Seated: Evelyn, 
W6NZP, and Helene, 
W6QOG. Photo by WONAZ 

a tne 



Assembly Line . . . 
for radio chassis or..T 

It’s sometimes hard to tell. In the RF and 

IF sections there’s very little difference. 

That’s why it was easy for hallicrafters to 

add television to their line. Long years of high- 

frequency “know-how” in the Amateur field 

now bring you precision television at amaz- 

ingly low prices. 

Model T-54 $] §950 

7-inch direct view; push- 
button tuning on all 12 chan- 
nels. 19 tubes plus cathode 
ray tube and 3 rectifiers. Size 
20” x 934” x 18”. Write 
for folder S-207C 

Model 1-60 $4 Q500 
16” x 12” screen; 12-chan- 

nel push-button tuning. 22 
tubes plus cathode ray tube 
and 3 rectifiers. Size 44144” x 
24” x 14”. Write for folder 
S-208C 

o hallicratterse. 
4401 W. FIFTH AVE., CHICAGO 24, ILLINOIS 

WORLD’S LEADING MANUFACTURERS OF PRECISION’ RADIO AND TELEVISION EQUIPMENT! 
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Teresa Rosario, second op at CR9AN. 

W6WOK; Carol, W6WSV, and Louise, W6VWR. 
W6NZP made a wire recording of the broadcast and 
played back part of it at the L.A. club luncheon the 
following day. ...a really FB affair, we hear, 
with installation of new officers, and highlighted by 
the presence of three gals from the San Diego Club. 
How would you like to be a YL signing a nice DX 

call like CR9AN in Macau, Asia? From CR9OAN, 
Adrian Rossario, via Dot, W1FT]J, we received the 
accompanying picture with the note: “I am enclosing 
picture of the second operator of CR9AN. She is a 
YL, 100%—hi! Answers to the name of Teresa 
Rosario and, in spite of having the same surname as 
OM CR9AN, is not related at all. Found out that 
she showed an interest in code, so immediately made 
her an audio oscillator and induced her to learn the 
code. After a month and a half she was able to copy 
20 wpm, with practically no errors, so put her on the 
CR9AN/KAIZU traffic circuit and she did FB. 
Today she copies long stretches of press without 
batting an eyelash, and can take close to 30 wpm 
without any effort. She can also dish it out on a 
straight key at 20 wpm, and perfectly spaced Morse 
at that. All in all she is a very FB operator accord- 
ing to the stations she has gsoed!”’ 

Personal Mention 

Via Lil, W2PMA, we received interesting news of 
Verna, KL7AX, and Beryle, W2RNJ/6. 

From Ugashik, Alaska, Verna wrote: ‘‘We got 
down from the trapping cabin last Sunday (May 15). 
The winter was very nice and it just simply flew by. 
Had a lot of company, and got our mail three times 
instead of once like last year. Trapping was fair; 
got our two limits of beaver, ten for each of us, and 
then got a few mink, land otter, and muskrats. We 
were not able to be on the air nearly as much as we 
would have liked to due to a severe shortage of gas. 
As it was we just did manage to have enough to get 
down ftom the lake to the village. The little rig 
worked fine, though, most of the times we were on.”’ 

Writing from Los Angeles, Beryle said she had 
had no opportunity to see any of the local YLs 
since the first club meeting she attended because 
she has been working. She adds: ‘We have had no 
time for radio activities while traveling and working, 
so that will have to wait until we are through with 
our vagabonding. Since February we have been 
going two nights a week to classes in mineralogy. 
It is a fascinating subject and we feel that knowing 
something of rocks and minerals will make our 
travels more interesting. The West is so full of 
mines and minerals, and nearly everyone is a col- 
lector of minerals—they call them ‘rock hounds.’ ”’ 
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By now Beryle and her OM are on their way to see } 
Sequoia, King’s Canyon, Yosemite and Grand | 
Canyon National Parks, San Francisco, Lake Tahoe _ 
and many other places. How we envy them! ' 

From Ada, I11MQ, we learn that she is inLecco,a | 
city in Norhern Italy, about 150 kilometers from } 
her home town. She says: “Here I am the guest of |) 
friends of my family who have a machine labora- |) 
tory, and I am working hard to promote it. Yester- | 
day (June 19) for the first time since I have been in 
Lecco I was successful in having a Qso with my 
father in Diano Marina. This was my debut on 
phone, since the OM who placed his station at my 
disposal doesn’t work c.w. I confess that at the 
beginning I was a little nervous, but as time went 
on I redeemed myself and was able to have a beauti- 
ful Qso.” Sooner or later it happens to all c-w stal- 
warts, Ada! 

Martha, WI1OIR, and Eunice, W1MPP, at- 
tended the special service on June 27 at W1JLK’s 
church in Woods Hole, Mass., at which ‘‘Deke’s’’ 
sermon was ‘“‘Loud Speakers’”’ with Psalms 19:3 as 
the text: ‘‘There is no speech nor language where 
their voice is not heard.’’ Eunice was the guest 
soloist. 
We hear that Sandy, W6YRL, has been making 

conquests on 10 phone. Using only 19 watts, she 
has been working ZLs and VKs like mad—the 
answer being that hei fine new beam is 60 feet high. 

The F.C.C. has just assigned the call W5ZA to 
Eunice Falconi. This call belonged to her OM, 
Louis, whom she lost last January. She is now on 
14,280-282 with a new rig. 
More newly issued calls: W4NUL, Betty Hewitt; 

WSOQT, Sue Snarr; W6DKV, Mary Hatcher; 
W@JHU, Cora Taylor; W2YSE, Dorothea Witchey; 
WO6DIB, Virginia“Lansing; W4NRV, Sylvia White; 
W4NMYV, Catherine Mundy; and W30HL, Betty 
Robertson. 

YL of the Month 

How would you like to have a W6, W8, and W5 call 
all in the same year? Our YL of the Month, Viola 
June Wheeler, now at Cleveland, Miss., has had all 
three and comments: ‘Guess I’ve kept the F.C.C. 
busy with my jumping around. First call was 
WOYYS, got that modified to W8BBE, and now am 
WSOBR. 

‘““My dad’s been a ham since he was a kid and his 
hobby in radio always interested me. I graduated 
from the University of Wisconsin in June, ’46, with 

(Continued on page 97) 

Viola June Wheeler, W5OBR, YL of the Month. 
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Single Sideband Selector Announced 
A single sideband selector, type YRS-1, which 

provides improved reception in crowded amateur 
and communications radio bands without affecting 
the quality of the received signal, has been de- 
veloped by the Specialty Division of the General 
Electric Company’s Electronics Department. 

For reception of ordinary AM signals, the YRS-1 
makes possible the selection of either sideband 
through simple pushbutton operation, having no 
elaborate tuning controls. Carrier drift, within 
limits, is followed by means of a locked oscillator 
eliminating any need to follow small variations in 
transmitter frequency or drift in the receiver’s local 
oscillator. 

There are four pushbuttons on the device, one for 
dual sideband reception with reinforced carrier, one 
for normal reception and one for selection of each 
sideband. The device is designed for use with any 
receiver having an intermediate frequency of about 
455 kilocycles. 

Whether set for single sideband or locked oscil- 
lator, the unit reinforces the carrier about 20 fold. 
This reduces that type of distortion which occurs 
when the carrier-to-sideband ratio falls below the 
level required for conventional reception as in selec- 
tive fading or high percentage modulation. 

The new device is 1414” wide, 734” high, 814” 
deep and weights only 1514 pounds. It operates on 
105-125 volts, 50/60 cycles power at 60 watts. For 
further information on the new Single Sideband 
Selector, write the G.E. Specialty Division at Elec- 
tronics Park, Syracuse, N. Y. 

Speech Clipper 
The Electro-Voice Model 1000 Speech Clipper 

effectively increases the ratio of consonant-to- 
vowel intensity by clipping the peaks of the vowels 
while limiting the peaks of the consonants to that of 
the pre-set modulation percentage. This adds 
greatly to intelligibility in speech transmission, 
especially in the presence of high QRN or ORM. 

The E-V Model 1000 operates directly from any 
high impedance microphone into the microphone 
input of a conventional speech amplifier. The gain 
of the speech-clipping pre-amplifier is purposely 
held to unity at an average clipping value so no 
overload will occur in the main amplifier input 
stages. The filament and plate power is obtained 
from the main amplifier. 

As clipped frequencies tend toward a square-wave 
output, it is necessary to suppress the generated 
harmonics. This is accomplished by a pi low pass 
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filter which provides attenuation of 24 db on the | 
upper skirt of the curve above 3000 cps. The low 
frequencies, below 200 cps, are reduced to give fur- 
ther improved speech energy distribution on the 
carrier. ON-OFF switch is provided for selection of 
conventional or clipped operation. 

Specifications are, Gain, unity at average clip- 
ping value. Clipping, 3-20 db. Plate voltage re- 
quired, approximately 150 volts. Plate current re- 
quired, 5 ma. Filament power required, 6.3 v. at .6 
amperes. Frequency response, 200-3000 c.p.s. Tube 
complement: 6SC7, 6H6, supplied. Case: compact, 
sturdy aluminum? Size: 1014’ x 2” wide x 41%” 
high. 

For further information, write for Speech Clipper 
Bulletin to Electro-Voice, Inc., Buchanan, Mich. 

New Literature 

A new Catalog D-130 has just been issued by 
Ward Leonard Electric Company, Mount Vernon, 
N. Y. This convenient reference-guide fully de- 
scribes and illustrates a comprehensive line of stock 
units in resistors, rheostats, and radio amateur re- 
lays, and gives list prices. 

High Gain Pre-Selector 

Babcock Radio Engineering, Inc., is now manu- 
facturing a compact pre-se’ector design-d to im- 
prove the gain, image rejection, and signal-to-noise 
ratio of anv receiver. The self-contained unit uses 

a 6AU6, 6J6, and VR150/OD3. Four bands are 
covered on a bandspread scale: 10, Li eiSrand 20 
meters. General coverage is from 13 to 40 mc. Full 
details may be obtained from the manufacturer at 
6164 Sepulveda Blvd., Van Nuys, Calif. 
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MORE FOR YOUR MONEY -EVERYTHING FOR THE HAM 
Distributors of amateur radio equipment and parts. 

Look at these EXCLUSIVE WAR SURPLUS BUYS! 
BARGAINS GALORE . 

FOR FOR BEAM! 
e Runs on 24 to 33 volts AC or DC (4 amp. 

transformer will do) 
e Reversible—only three wires required. 
e 7000 to 1 Gear Reduction stops free swing. 
e Approx. /4 4, RPm 
e Powerful '/, H.P. motor, rugged precision 
goat train, and sturdy thrust bearing—will 
Set and turn even a heavy dual beam. 

Used on aircraft to control pitch of propeller 
blades, these dependable power units are 
excellent beam rotators (see pages 22, 23 

DC 
POWER 
SUPPLY 

(HRU) 

24-28 V. at 70 Amp. 2000 
watts gasoline engine gen- 
erator with electric starter. 

29, Nov. QST). Used,’ but in perfect tested Power supply which can be 
working conditions, with i instruc- °1 58. 95 used to’ operate 24-28 V. 
tion sheet. . equipment, start airplane $ 50 
Your Net Converted. . . $10.95 engines, charge batteries. e 
(Mail orders add $1. 25 for packing) 

POWER!! POWER!!! ===, 

SOUND POWERED 
E : M A C PHONES & CHEST 
304 TL SET WITH MIKE $4.95 
BRAND NEW 

JAN. INSPECTED Vertical Antenna 

SEAT MAST KITS 
BETTER ORDER Fully Adjustadie 

OR MORE 5 to 35 Feet 

Easy to Set-up 

ATTENTION!!! “TODAY FOR FM, TELEVI- 

All SCR-522 Owners C SION AND ROTARY 

Remote Control Boxes for SCR 9 O 3 A BEAM 

522’s. Brand New in Original COMPLETE 
WHILE THEY LAST 
ANY QUANTITY 

SUPER SPECIAL 

BRAND NEW $ 
EIMAC 304TH ea 

JAN. INSPECTED 

Packing; Consists of 5 push button 

switches, 5 Western Electric Pilot 

Assemblies, with Pilot Bulbs and 

Dimmer, and Lever Switch all fin- 

ished in Black Crackle. Order yours 

Today. 79 ea. 
Your Cost 

$995 

Doublet Antenna Kit 

used with the famous Complete 

Hallicrafters BC-610, con- He Guys, 

sisting of 7  steel-alloy Me 
mast sections in a handy 

canvas bag. Each section 

is 5’ 6” long, 11/7.”” OD with 

the last 6” rolled to a 

smaller OD to telescope 

into the end of the preced- 

ing section. No taper. As’ 

semble into mast up to 

35 high or shorter by any 

multiple of 5’. Finished 

in weatherproof olive drab. 

ideal for erection of 
FM and Television Beams! Drop your coaxial cable right through 

the center! Brand new, export packed. 

SCOOP 

110 A.C. REC. BARGAIN 

BC-733 D Localizer Receiver 

Freq. 108-110 Mc. Tube complement 10 tubes—1—12SQ/, 

2—12SR7, 1—12A6, 1—12AH7GT, 2—12SG7, 3—/I17A. 

NEAR NEW CONDITION. Companion to the glide path 

receiver. Also contains 90 and 150 cycle band-pass filters. 

Has the best AVC system yet developed can use parts 

or use as a model for construction. 10 tubes, crystals, TERMS: F. 0. B. Pasadena unless postpaid. No C.0.D.’s under 

relays, etc. Schematic included. Don’t pass this up. $2.00. 257% deposit on ALL Orders. All C. 0.D.’s shipped by Rail Ex- 
; press. Save freight and C.0.D. fees by sending full price with order 

With dynvamotor. At only................ .$3.95 and we will ship by fast truck, transportation collect. Minimum order 

2 for $7.50 $2.00. Californians include 2% sales tax. 

Be Sure To Ask For Our Big Special Bulletin 

DOW RADIO 
September, 1948 

1759 EAST COLORADO BLVD. 
PASADENA 4, CALIFORNIA 

Tel. Sycamore 3-1196 

L. A. Ryan 16683 
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Do not fail to closely examine this list of bargains. We believegthat every item 
listed below is a sensational value that soon can never be repeated. All equipment 
advertised herein is unconditionally guaranteed to the customer’s satisfaction to 
this extent: Return any item advertised within five days after delivery for full 
refund except transportation charges (both ways). 

C-1 GYRO 

TURBO AMPLIFIER 
$895 Used for parts—shipped complete 

; with the following tubes: 
= D ie satan ees 7 C5’s 

Part of the C-1 Auto Pilot which is sold separate and 1 3 ee eee 7 Y4 may be used to conduct many interesting and amusing 1 77 experiments. Operates from 24 V. DC or may be oper- eo on a as ated for short periods on 110 V. AC. {Gyro will run for Price...) i. .ayee $1.00 ea. approx. 15 minutes after actuating. Size approx. 8” x 814” x 814”. 
- 

2-METER BEAM ANTENNA 
Portable or fixed, manually operated or can be used with 
beam motor, for use in 100-156 Mc. band. Easily adapted 
for ham or experimantal use. Contains tuning unit which 
matches output of transmitter to antenna, 18’ steel mast with 
brass tube containing co-ax cable and fittings inside steel 
mast (OD color), ‘‘H"’ frame for holding dipoles, 3 sets (4 
per set) dipole rods, compensator or sense antenna for '‘H"’ 
frame, 2 steel truncated cones used as antenna support and 
feed-through, 360 degrees bearing indicator, and hand- 
wheel for rotating. . 

Brand new packed in six boxes, total weight approx. 600 
Ibs. Limited quantity and in much demand. Place order now. 

PRICE *7Q5°| 

ANTENNA KIT 2A-264-126 
Canvas bag containing 20 ceramic insulators each 
3” long (114” dia. with screw-in type eyelets), 
covered wires each 5’ long, 10’ long, 35’ long, 2 
each 25’ long, 5 each 20’ long, 150’ tong, (all 
having 14” thimbles and 6” connecting leads at 
each end andall stranded copper covered with wea- 

| ther proof insulation.) Brand new. Original! 
crates. Useful to any ham, serviceman, or 
experimenter. Each kit................ $ hh 95 

CQ 



BC-375 GE MOPA TRANSMITTER 
The most famous of all surplus transmitters. Was used 

by the Army bombers and ground stations during the 
War. Frequency range is covered by means of plug-in 
tuning units as shown below. Each tuning unit has its 
own oscillator and power amplifier coils and condensers, 
and antenna tuning circuits all designed to operate at top 
efficiency within its particular frequency range. Transmit- 
ter and accessories are finished in black crackle, and the 
milliammeter, voltmeter, and RF ammeter are mounted 
on the front panel. Frequency Range: 200-500 Ke. and 
1500-12,500 Ke. (Will operate on 10 and 20 meter band 
with slight modification). Oscillator: self-excited, thermo- 
compensated, and hand calibrated. Power Amplifier: 
neutralized class ‘‘C” stage, using 211 tube, and equipped 
with antenna coupling circuit which matches practically 
any length antenna. Modulator: Class ‘“‘B’—uses two 
211 tubes. Power Supply: Dynamotor which furnishes 
1000 V. at 350 Ma. Conversion instructions and diagram 
for 110 V. AC furnished upon request for $1.00. 
PRICES: As follows— 
Transmitter only..... 
Tuning units TU-5B, TU-6B, TU-7B, TU-8B, TU-9B, 

TU-10B, TU-26B, choice ..... $2.50 
Dynamotor PE-73C 
Antenna tuning unit (BC-306A) 

INTERVALOMETER 
Electronic timing de- 
vice. Was used for re- 
leasing bombs at inter- 
vals. Ideal for dark- 
room timer, model 
train controller. (Con- 
tains relays, switches 
pilot lights resistors 
knobs, etc.) 
Price 

BC-966-A IFF 
Approximately 2 
meterfrequency 
operation. 14 tubes, 
350 V. DC dyna- 
motor 18 V. DC in- 
put. Contains volt- 
age regulators and 
many other fine 
parts. Worth more 
for parts than price 

September, 1948 

BEAM ROTATING MOTORS 

Motor with 
mounting plates 

etc. 

$179 

Used to rotate 

your beam 

antenna 

Motor only, 
24-28 V. 

$1995 

Transformer'to operate 110 V.-30 V. (New) 4.9 

5 

iE LECTOMODE HEATER 
This is a” heater 
used:to heat the 
trucks of the 
SCR ° 299 mo- 
bile units — 
which proved 
highly success- 
ful during the 
war. _ Operates 
froma) LOM. 
A.C, 1,500 
watts. Con- 
tains bl cwer 
unit for forced 
air heating 
which ean also 
be used for fan during warm weather. Ther- 
mostatically controlled with motor 29 50 
protect Thermotron. a 

BC-348 Communications 
* Receiver . . « « $149°° 
6 bands, 200-500 Kc. and 1.5-18 Mc. 2 stages 
RF, 3 stages IF, BFO, crystal filter, man- 
ual or AVC. Complete with tubes and 24 V. 
dynamotor. These receivers have been 
thoroughly checked in our work-shop and 
found in excellent condition. 
BC-348, 110 V. AC power supply, including 
simple conversion instructions. Complete 
with tube........s cece cree esses ss $895 
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RU - 16GF - 11 
Transmitter and receiver—12 V.; transmitter frequency 3000- 
4525 and 6000-9050 Ke.—frequency changes by means 
of plug-in coils; receiver frequency 195-13,575 Ke.— 
frequency changes by means of plug-in coils; power output 
12 watts on voice, CW, or MCW; dynamotor input 12 V. 

= DC at 10 amps.—output 435 V. at 143 Ma., well filtered. 
: Mounted on rack 13” x 31” (transmitter and receiver 

shock-mounted.) Has rec., remote tuning control with 
cable, junction box, receiver switch box test meter and 

oly $4.QT5 antenna relay unit, instruction manua 
coils, and tubes. Wat. approx. 100 Ibs. fe) 
a few left at this bargain price. 

CO-AXIAL CABLE VALUES 

Co-axial cable values that we can 
1000 Ibs. per sq. in. 3-stage only offer to customers who buy 

type—air-cooled, powered minimum of 100 foot per type 

by a 24 V. DC motor. RG-8/U cable 52 ohms impedance 

(unmarked) $2.95 per 100 foot 

RG-8/U cable 52 ohms impedance 
ete geen nr atirct har (marked) $3.95 per 100 foot 

Pplicavonsm@cnallscom, RG-29/UCO-AXIAL 53.5 ohms im- 
pact, precision- $1995 pedance (mar! ed)......$3.95 per 100 foot 

built. Only Hf 

AIR COMPRESSOR 

Will pump pressure up to 

Ideal in shop for use with 

airgun, smal Ipaint spray- 

SN-7C /APQ-13 
: ensational offer for Television engineers. Con- ARC-4 Transmitter and Revr. tains 19 Me. IF strip containing 5—WE717A tubes. 

Operates on any of its 4 predetermined Other HF strips containing 2—6AKS's, co 
erystal controlled frequencies in the oELbs 1 Gnbe bene ee aar Na ange o . Complete with t . es » L—bHO6, o— 15S 7 SOAS 
Peinece control, Aanotion acs aaa i total of 26 tubes. Other parts such as DPDT relay, 
mounting base and connecting plugs. 7 pots, 12 Amphenol 831R chassis connectors, and This unit is ideal for amateur UHF or TELR numerous condensers, toggle switches, RF chokes, 
mobile telephone. Oper- AD 18-A variable condensers, and transformers. Weight 
ates from self-contained $ approx. 25 lbs. Size 20’L x 1144”W x 734”H. Sy Bearman 9799 FREQUENCY jit $f. 

Checks signals in the 
range of 100 Ke. to 45 
Me. with a high degree 
of accuracy. Self-con- 
tained power supply is 
110, 180, 150, 220, and 
250 V. 25-60 cycle AC. 
Complete with tubes, 
dual crystal, and in- 
struction book. Brand 
new. Price 

INCLUDING 
CASE 

; pS ey INDICATOR SCOPE ID-41/APQ-13 HS 16 A (New) Hi-Imp....$2.50 About 6” diameter by 15/” deep. a ee 1— HS-33 Headphones (New) 1.60 5FP7, 1—6AK5 tube, 5 Grain of Wheat 3 V. Hemipuane Meet Gion Ciosds 75 pilot lights, magnetic deflection yoke, condens- 
ers, resistors, potentiometers, sockets... . . $6.95 
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BUSS 
FUSES 

Cartridge type, 
packed 10 to a 
box. 
6 Amp. 250 V. 
Non -renewable 
—3 Amp. 250 
VY. non-renew- 
able...Box .40 
30 Amp. 250 V. 
Renewable — 3 
Amp. 250 V. 
newable Box.75 
Buss fuses type 
3AG, 10 amp. 
glass fuses .02ea 
per hundred 
ee eo theo 

OX YGEN 
TANKS 

Aviators oxy- 
gen breathing 
bottles. Non- 
shatterable 
Choice of two 
types. 

(A) Withstands 
2000 lbs. pres- 
sure. 

(B) Withstands 
500 lbs. pres- 
aure. 

495 

6 V. (New) (Dry-charged)............ 
6 V.(In metal carrying case) (Add electro- 
lyte specific gravity 1.265) (Drugstore) . 

_T-17-B CARBON MICROPHONES 

(Handmike) (New).........--.esseeees 

September, 1948 

SELSYN 
INDICATORS 

60 cy. 

Tube Heaters 
Can be used for various 
purposes......... 

TS SE 

Lapp 
800 lb. 

safe 
working 
load in- 
sulators 

95 

Lapp 
heavy 

duty in- 
sulator 
with 
strap 

mounts. 

165 

(operates from 15-25 V. 

3” model 

Westinghouse0-500 
Milliamps or G. E. 0-15 
Milliamps....... $3.50 

(HRU) DC POWER 

AC sup 

components such as relays, 24 
transformers, pots, condensers, 

Leet exe ee Oe ister: 

radio hardware including nuts, 

APN-1 RADIO ALTIMETER 

A—Resistor kit composed of?150 or more as- 
sorted wattages. Containing various resistors 
of up to 10 megohms. Many with gold bands. 
An honest-to-goodness bargain....Box $1.50 
B—Condenser Kit. Contains assortment of 25 
various condensers including 2-2Mfd. 600 VY. 

SUPPLY 
24-28 V. at 
70 amp. 
2000 watts 
gasoline en- 
gine gener- 
ator with el- 
ectric start- 
er. Power 
supply 
which can 
be used to 
operate 24- 
28 V. equip- 
ment, start 
airplane en- 
gines,charge 
batteries, as 

or for amateur radio station. 21)4”, 
a welding machine, lighting system, 7 950 

174" x 245%”. Wet., 115 Ibs..... 

A complete 460 Me. radio receiver and trans~ 
mitter which can be converted for ham or com- 
mercial use. Tubes used and included: 4-12SH7, 
3-12SJ7, 2-6H6, 1-V R150, 2-955, 2-9004. Other 

V. dynamotor, 
etc. make this 

a buy on which you cannot go wrong. 95 
Complete as shown in aluminum case 8 

bolts, washers, 
shafts, gears, grommets, lugs, screws, spacers. 
It is a gold-mine of invaluable parts......$1.95 

kit. Assorted sizes and shapes. 
IN ain ye Pees ttn cists ranehatetete cnere 
E—Tube Socket Kit. 25 or 

rotary and toggle switches. Price 

D—Resistor mounting lugs and terminal strip 
Many, Many, 

5 cial aoe $1.00 
more assorted 

sockets having various usable sizes....... $1.50 
F—Switch Kit consisting of assortment of 10 

OOO 1.25 
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BC-733D LOCALIZER 
RECEIVER 

A part of aircraft blind landing 
equipment. Operates on any six of 
its predetermined crystal controlled 
frequencies in the range of 108- 
.120 me. Contains 10 tubes, three of 
which are WE-717-A’s—and crys- 
tals. Ideal receiver for conversion 
to 144 mc. ham band or mobile 
telephone bands. For 24 V. DC op- 
eration. Size 1414” x 7” x 45%”, 

Price with dynamotor.: s.,.ce ec Se see al ee en $5.95 
Price without dynamotor. .., serieh au hei eee yen ergs a tad $4.95 

C-1 AUTO PILOT 
AMPLIFIER 

Wereused to control operation of 
Servo units, causing them to move 
the control surface of airplane in 
one direction or the other in re- MARKER-BEACON 
sponse to signals received. The RECEIVER 
complete amplifier includes one 
rect. 7¥4, 3—7F7's for amplifica- | (oie getente? te radio con tion and control, 3—7N7’s for sig- | pilots to flash a signal lamp on nal discrimination, 1 power trans- | aircraft instrument panel when former, 6 relays, 4 control pots, in range of a beacon transmitter. 

Responds to modulated signals chokes, condensers, ete. Convert over a variable range of 62 to 
for use on radio controlled models, | 80 Mc. Tube ples and fila- 

2 r 24 . | ments operate directly from 24 eae eee ante 75g" et V. DC. Can be adapted for radio 
control of experimental apparatus plete. opening garage doors, etc. Cir- 
cuit diagram and parts list in- 
cluded on either model shown 
below: 
BC-357 — contains 12C8 and 
12SQ7 tubes and sensitive relay (size 534" x 54" x 314”). 

Price 

AIRCRAFT RADIO RANGE FILTER 

For helpful reduction of QRM on crowded 
CW bands. When attached to output of any 
communications receiver: 
1—Will pass signal of 1020 CPS, eliminating 

others. 
2—Will pass voice frequencies and eliminate 

1020 CPS code signal. 
Compact, light weight, with switch. Size 
234 x 258" x 334”, 
ETICG CHR ESR Natt. etn eae aE ae Auer $2.25 

Se 1S OO, Oe 0a) Bele mete. alle kel fa. 

R-89/ARN 5A GLIDE 
PATH RECEIVER 

Formerly used for blind landing 
but adaptable tomany other uses 
such asreceiver for new police or f 
citizen’s band. Band of operation & 
326-335 me. on any of three pre- 
determined crystal controlled 
frequencies. : Contains eleven JACK BOX BC-1366 
tubes, 6relays and other valuable 
panies u or eed ryan oe Contains 2-pole 5-position switch, 
Price, complete as shown. $6.45 rheostat, two phone jacks, ete. 

In aluminum case 344” x 434” 
LS-3 LOUDSPEAKER x 2144”. Complete with head- 

Size 8” x 8 x 5’. Weight 12 lbs. 6’’ PM type speaker with output pee ee sre! 2 pes aoe 
transformer to match. 4000 ohm impedance. Housed in heavy metal | p,; 4 ‘ 1 case. Openings protected by louvres and screen. 
PRICE, slightly used Sj ie PMS er 8 ese Kewanee) sale, .6she) 10) cone nenie Kellen sire lie’ ek et elo reiter oun 

Unless Otherwise Stated, All of 

This Equipment Is Sold As. Used 
Ne | ae CASH REQUIRED 130 W.Ne York St. WITH ALL ORDERS 

Indianapolis 4, Ind. Orders Shipped F.0.B. Collect. 



Hamfests 
National A.R.R.L. Convention 

Don’t forget the National A.R.R.L. Convention! 
The place—Milwaukee. The dates—Labor Day 
Weekend, Sept. 4-6. 

Mount Shasta Hamfest 
The second annual Northern California-Southern 

Oregon Hamfest and Dance will be held in Mount 
Shasta, Calif., on September 11-12. For informa- 
tion and reservations write M. E. Wilson, W6ARR, 
Box 65, Mt. Shasta, Calif. 

Cincinnati Hamfest 
The Greater Cincinnati Amateur Radio Assn. 

will hold its annual ‘‘Stag’” Hamfest on September 
12. For information and reservations write Jack 
es W8MGR, 3159 Harrison Ave., Cincinnati 

, Ohio. 

Delta Division Convention 

The Gulf Coast amateurs are sponsoring a Delta 
Division Convention on September 17, 18, 19 at 
the Buena Vista Hotel in Biloxi, Miss. Highlights 
will include many nationally known speakers and 
open house at the Radar Section of Keesler Field. 
For information and reservations write M. W. 
Thompson, Lovers Lane, Ocean Springs, Miss. 

Boston Hamfest 
The 11th Annual Boston Hamfest, sponsored 

jointly by the Eastern Mass. Amateur Radio Assn. 
and the South Shore Amateur Radio Club, will be 
held on Saturday, October 9th, at the Mechanics 
Building, Boston, Mass. 

Midwest Division Convention 
The Midwest Division Convention will be held 

on October 16-17 at the Hotel Broadview in Wich- 
ita, Kans. Technical program includes lecture and 
demonstration on s.s.s.c. technique, mobile equip- 
ment and design, multi-element beams, etc. For 
registration write Wichita Amateur Radio Club, 
Box 3, Wichita. 

WARA ’’Flea’’ Power Contest 
A field contest for ‘‘flea’’ powered battery oper- 

ated radio stations will be sponsored by the West- 
chester Amateur Radio Assn. on Oct. 17, 1948, ad- 

jacent to the Kings St. entrance to the Westchester 
Airport, Harrison, N. Y., on Route 120A. All 

amateurs are invited to compete. The contest will 

be held on all amateurs bands with 10 and 11 meters 
counting as one band, and all frequencies above 
148 mc as one band. During the three hours of 
operating, between 1 and 4 p.m. EST, rain or shine, 
each contestant must carry his complete station 

alone 100 feet from a starting point selected by 

judges, set up the equipment and antenna, refrain 

from using any existing local supports, and then con- 

tact as many other stations as possible which are not 

participating in the contest. Each contestant must 

register with officials at least one hour prior to 

starting time. A prize will be awarded to the con- 

testant having the highest score in each amateur 

band, and special acknowledgment will be sent each 
station who contacts a station operating in this con- 

test, upon receipt of confirmation of contact ad- 

dressed to the WARA, c/o W2RH, RFD 1, Port- 
chester, N. Y. 

September, 1948 

Train with one of America’s 
Foremost Technical Institutes 

RADIO-ELECTRONICS! 
TELEVISION! 

Your future success can be assured by the plans you make 
today. Just figure out for yourself how many good jobs are 
waiting for good men to fill them. These men must have modern 
training to handle intricate present day equipment. You can’t 
say, ‘I don’t need more training.” Every radio man needs more 
training to increase his technical knowledge, no matter how 

limited or how great his experience. 
Every week letters from students and graduates tell us of new 

pay increases and promotions that are made possible through the 

help of modern technical training with CREI. 
Hundreds of engineers and technicians with key positions in 

the radio industry, broadcasting, FM and Television owe their 

successful training to CREI. We are ready to help you in the 

same way we have been helping others for over 20 years. 

Even if your radio experience is limited, there is a CREI 

course for you. CREI takes you all the way to a practical 

engineering level. CREI does not drop you off at the elementary 

job training phase. You quickly advance lesson-by-lesson to 

the more advanced study of engineering principles and practice. 

The courses are practical, authoritative and easy to follow. 

Write for Free Booklet 
Let us prove to you we have the train- 
ing you need to qualify for a better 
radio job. To help us answer intelli- 
gently your inquiry—Dlease state briefly 
your background of experience, educa- 
tion and present position, 

Veterans! CREI training 
available under G. I. bill 

; i 
\ CAPITOL RADIO ENGINEERING INSTITUTE | 

Dept. C-9, 16th & Park Road, N. W. 

| Washington 10, D. C. j 

Mail me your FREE 24 page booklet. 

{| Check field of greatest interest: | 

i C] Practical Radio-Electronics f=] Television i 

(_] Broadcasting Eng. [_] Aeronautical Radio 

| 1 [_] Receiver Servicing |] industrial Electronics 

pONAME....cleecescoeeeteseccteetercneneetaazas : 

STREET OOS oS ohn eee eae 

lS) CAT Y se eds ZONE...... STATEUa 2: I 

: oO I am entitled to training under che ian Lea 



INIOWY ooo 
IMPEDANCE MATCHING 

with NEW 

Now, for the first time, the amateur can avail himself 
of matched plug-in swinging links and matched in- 
ductors that are built to commercial standards. With 
the new JOHNSON PLUG-IN SWINGING LINK 
the days of inefficient comprise are over—attempting 
to match but a single link to any transmission line re- 
gardless of frequency or line impedance. The new 
JOHNSON Plug-In link assembly permits instant eco- 
nomical and electrical impedance matching—not only 
with JOHNSON inductors but with all conventional, 
competitive inductor assemblies. Simply plug in a link 
with the necessary turns to match your line. Various 
links will match anything from 50 to 600 ohms line 
impedance. Shaft permits front panel control. 

Because of the accurate impedance matching possible 
with the new JOHNSON Plug-In links, all transmission 
lines from 50 to 600 ohms impedance can be matched 
without any antenna tuning network, if the line is near 
balance at the antenna feed point. At most an amateur 
will require but three links, for this number covers an 
entire 6 to 80 meter inductor series in one power size. 

GREATER EFFICIENCY 
AND GREATER HARMONIC SUPPRESSION 
Efficiency, and greater harmonic suppression is se- 

cured by the use of two fundamental types of inductors 
for each band—inductors designed for use with either 
high voltage low current tubes and inductors designed 
for use with low voltage high current tubes. Each of 
these models is available in 150, 500 and 1,000 watt 
ratings. Also available in alljpower sizes 
is a complete line of semi-fixed link in- 
ductors. 

; Coils, jack bar assemblies, swinging 
link arms, etc., fit present-day compet- 
ive components. Buy what you need 
—all are packaged individually. 

\. See Them At Your Dealer Or Write For 
New JOHNSON Inductor Catalog 

E. F. JOHNSON CO. WASECA, MINN. 
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DX 

(from page 52) 

try .. .- yet.’ You fellows just keep this one in the | 
bag, and as soon as we hear from R.S.G.B. and 
QsT, we will probably chalk them up for you. In the 
meantime, we haven’t, of course, credited any of | 
you fellows with a country called ‘Marion Island.” | 
Just in case some of you haven’t located the spot, it 
looks to me like it is about 46° South and 43° East. 
Now, after reading over the above, don’t you think 
that is real clever? Seriously, though, as I mentioned | 
in previous columns, please hold off adding anything | 
which you might think has possibilities of being a | 
new country until it is actually announced in this | 
column, Since we don’t maintain a “hold file” for | 
future possible countries, it is necessary that we do 
not allow credit until they have been agreed upon 
by all three DX committees. 
Some of the boys have asked if we would stick to _ 

the sixty day time limit rule in the Marathon scores 
when a new country is approved and announced 
after the sixty day period. We’re not that hard 
hearted. . . . When any new country is announced, 
and if it happens to be after sixty days from the date 
of the Qso, you just register it with us, and we'll see 
that you get credit. 

Hold These Dates 

October 29, 30, 31 November 5, 6, 7 

CQ's World Wide DX Contest 

1 WEEKEND C.W. 1 WEEKEND PHONE 

Spread the word around overseas. Complete 
details in August issue. We are going to help 
you take the pain out of keeping a DX contest 
log. Special ‘“World Wide DX Contest’’ log 
sheets are being prepared so that they may 
be used in duplicate—you keep one for your 
log and submit one with your score. Send 
directly to the New York office for your forms. 
Ask for as many as you or your friends need. 
Forms will be mailed in ample time for the 
contest. Watch for additional details on the 
rules and regulations. It’s a contest for big 
and little DXers alike. 

VQ3HJP Goes to VQ4 
After eleven years on the air in VQ3, our old 

friend John Powell is gsying to VQ4. (See QTH sec- 
tion for complete address). He regrets leaving, and, 
of course, we do too, but let’s hope he can get on the 
air in Kenya Colony. John says that at the moment 
the prospect of getting on the air looks remote owing 
to the housing problem. Gee, I guess they have that 
situation everywhere. In a couple of photos, I 
notice there are some very tall trees which he uses 
for holding up his antennas. John says that any of 
them can take care of a 67’ vertical, and he would like 
to have the W7 gang take notice of this fact that he, 
too, has trees. As you may know, the station of 
VQ3HJP has consisted of a Bendix RA1B receiver, 
while the transmitter is a Bendix TA12B, of course, 
converted to a-c operation, and this is used to drive 
an 813 final. Two finals are used, one for 7 mc and 
another for 14/28 mc. Grid modulation is occasion- 
ay used on 14 mc and also for local rag-chews on 

mc, 
W2EMW says he doesn’t like to be listed in the 

Honor Roll as W3EMW. I don’t blame him, except 

CQ 



HARVEY HAS the
 hest

 

NATIONAL RECEIVERS COLLINS EQUIPMENT 

75A-1 RECEIVER 

$375°° 

80, 40, 20, 15, 11 
and 10 meter ham 
bands. With speaker 
in matched cabinet. 

Shpg. wt. 93 Ibs. 

HRO-7 

$31136 

The old 
standby in its latest 
form. Covers 1.7 to 30 me with four 

coils. Complete with power pack, and 8” speaker. 32V-1 

TRANSMITTER 

150 watts CW, 

NC-183 120 watts phone. 

Shpg. wt 128 Ibs 

$269°° —_$475°° 

7OE-8 VFO 

$49 °° 

Basic unit for high quality 
VFO exciter unit. Shpg. wt 

8 Ib 

= 5 bands from 
540 kc to 56 mc. Bandspread 

tuning, crystal filter, noise limiter, etc. With 10” speaker 

NC-57 

$g95° 
310B-1 

EXCITER 

$199°° 

Self-contained 
band-switching 
exciter, 15-watt 

9-tube super 
with BFO and ANL, 

built-in speaker. A good receiver at a moderate price. 

4 
HFS-VHF output. Shpg. wt. 48 Ibs. 

Hs 

g $4250 

fi 
310C-2 EXCITER — 70E-8 and multiplier to drive power 

; 
stage or plug in xtal socket. Shpt. wt. 28 Ibs. $100.00 

Receiver with 
range from 27 - 310C-1 EXCITER — Same as 310C-2 but without power 

to 250 mc. Can supply. Shpg. wt. 26 IDS... 1 ccesereescseee nese: ..§$85.00 

also be used as 

t t hi-fideli P a converter or front end of hi-fidelity FM 30K-1 TRANSMITTER — 500 watts CW, Syetemtehones 

POWER SUPPLY, National 5886.................. $22.43 complete with 310A exciter unit. Shpg. wt. 601 Ibs. 

$1450.00 

Telephone: LOngacre 3-1800 

\N 

ae 
Y Y 

Y Y Y Y 

All items on this v. 4 L. i All prices Net, F.0.B. 

page in stock for Ye Vv @ 7 PONE ; N.Y.C., and subject 

immediate LS Lo EEL AAS) y to change without 

CON 103 West 43rd St., New York 18, N. Y notice. 

September, 1948 
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Jumping off place for the potent signal¥of John 
Powell, VQ3HJP, soon to be a VQ4., 

I wonder what he has agianst the W3s. He also calls 
my attention to W2CYS and W2MEL being in the 
Honor Roll twice with different totals. Honest, 
fellers, . . . they ‘don’t pay us extra to list them 
twice. It’s simply one of those doggone printer’s 
mistakes. If the printer ever gets to become a ham, 
we'll knock one zone off of his list. 
W2SVK, a transplanted W9, runs 500 watts into 

a pair of 100THs on 20 phone and is a new one in the 
Honor Roll. At the end of his letter, he says: “Well, 
there’s my ‘malarky,’ and how does one go about 
getting QsL cards?’’ My answer to this: “Thanks 
for the malarky, and if you find out how to get QSL 
cards, let me know.” 
TG9MG, Manual Gomez de Leon, president of 

the Radio Club of Guatemala, would like to have 
it known that he is the ost manager of the Guate- 
mala Republic. We are very happy to record it here, 
as well as the full ru in that section. 
New ones that keep the keys thumping for the 

Wé6s for a while are AR1WW, F8NE, MD4TH, 

W3DGP 
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ZD2GHK, W60DD/FI8, MD4JG, 4UN/Rhodes, 
and ZA2AA. i 
C3EL is on phone and located in Formosa, It, 

seems like some of the good phone boys around here, f 
like W6ENV, W6DI, and W6VFR, have hooked’ 
him, and he is on approximately 14,315. Of course, | 
as Andy says, “I am not really a phone man.” 
Naturally, he couldn’t resist it when he heard 6D] |) 
and 6VFR going after him. We all expect ENV’s } 
phone totals to skyrocket from here on. Incidentally, | 
C3EL says he can only copy code at the rate of { 
or 2 words per minute. 

Speaking of W6s, the other morning W6T] pro- | 
truded through the door, and since he js quite a | 
DX man (W.A.Z. No. 14), we seemed to talk a little 
about the subject. As some of you know, he is QSL 
manager of this district, and has been for years. [ — ee 

W.A.Z. Honor Roll 
To enter the Honor Roll it is necessary only 
to fill out the zone and country list forms avail- 
able from the N. Y. office. Full details will be 

found on page 78 of August CQ 

1948 DX Marathon 
CQ is sponsoring a DX Marathon for the 

year 1948. The purpose of the DX Marathon 
is to revive some of the interest that ‘has been 
lost during the terrific last two years of#DX. 
The rules appear in May CQ on page 74. 
ee 
asked him what brought him to Los Angeles (a 
suburb of Oakland), and he said he had a lot of un- 
claimed Qs cards from Zones 2, 19, and 39 that he 
wanted to sell. If I didn’t know him as well as I,do, 
I would have interpreted this to mean what is com- 
monly known as ‘‘giving me the business.”’ (Guess 
I had better stop now and tellfyou that he really 
isn’t selling the cards, or Horace would have severa] 

Effective coupling at the “head end” of the circuit means a lot! That’s why B&W Antenna Inductors are designed to give you all those extra features that mean so much when you’re working on your “‘rig’’—features that mean still more in dependable, trouble-free performance when you flip on the power switch! 
_ B&W Antenna Inductors, for instance, are wound with tinned copper wire for ease in tapping feeders to coils. They feature fixed center links for coupling to either 

ae 
cee details and provide for them in advance? It’s ail 

fixed or variable linked final tank circuits, and two tinned clips are furnished with each coil. 
Who but B&W would foresee all these important 

part of B&W’s regular policy to make it easier Ww) for you to enjoy your hobby and get the results you’re after! 

W36C 

Write Dept. €Q-98 for your copy of the B&W Catalog for Amateurs 

BARKER & WILLIAMSON, Inc. 
237 Fairfield Avenue Upper Darby, Pa. 

CQ 



HAS 
Henry Radio stores in Butler, Missouri and 
11240 West Olympic Blvd., Los Angeles, Cali- 
fornia have complete stocks of all Collins 
amateur equipment for immediate delivery. 
Also complete stocks of all other amateur re- 
ceivers, transmitters, and parts. | promise you 
that you can find nowhere else lower prices, 
more complete stocks, quicker delivery, easier 
terms or more generous trade-ins. | give you 
10-day free trial and 90-day free service. 1 
promise that you will be satisfied on every 
detail. Write, wire, phone or visit either store 
today. OH a 

W@ARA 

A FEW OF THE ITEMS 

WE STOCK ARE LISTED BELOW 
Hallicrafters $38 - $ 47.50 
Hallicrafters $53 79.50 
Hallicrafters $X43 169.50 
Hallicrafters $X42 275.00 
Hallicrafters $47 200.00 
Hallicrafters $55 119.50 
Hallicrafters $56 99.50 
Hallicrafters T-54 169.50 
Hallicrafters S40A 89.50 
Hallicrafters $51 129.50 
Hallicrafters SP44 49.50 
Hallicrofters HT18 110.06 
Hallicratters HT9 350.00 
Hammarlund HQ129X 189.15 
Hammarlund SP400X Super Pro 450.00 
National NC-33 65.95 
National NC-57 89.50 
National NC-173 179.50 
National NC-183 269.00 
National HRO-7 279.00 
National NC240D 225:00 
National HFS 925.00 
RME HF-10-20 77.00 
RME VHF-152A 86.60 
RME DB22A 71.00 
RME-84 98.70 
RME-45 198.70 
Meck T60 150.00 
Signal Shifter model EX 99.50 
Millen 90800 42.50 
Millen 90881 89,50 
Millen 90281 84.50 

McMurdo Silver, Gonsef, Bud, Sonar, Gordon, 
Amphenol-Mims; we have everything for the 
radio amateur. 

Some prices slightly higher on the west 
coast, 

HENRY RADIO 

FOR EXAMPLE: 
Collins 75A-1 receiver $ 375.00 

Collins 32V-1 475.00 

Collins 30K-1 1450.00 

Collins 70E-8 40.00 

Collins 310C-1 85.00 

Collins 310C-2 100.00 

Collins 210B-1 190.00 

Collins 310B-3 215.00 

COMPLETE STOCKS 

Henry has everything in the ham field. 

QUICK DELIVERY 

Shipments 4 hours after receipt of or- 

der. Send $5.00 with order and ship- 

ment will be made at once C.O.D. 

You can’t beat Bob Henry for trade-ins. 

Write, wire or phone today about your 

equipment and Bob Henry will make 

you a better offer than you can get 

anywhere else. 

TIME PAYMENT 
Because Bob Henry finances the terms 

himself you get a better break. Save 

time and money, deal with Bob Henry 

on his personal, profitable time pay- 

ment plan. 

11240 Olympic Blvd. 

. LOS ANGELES 25 — 

r CALIF, 

LARGEST DISTRIBUTORS OF SHORT WAVE RECEIVERS" 
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R F CHOKES 

SOCKETS 
& 

COUPLINGS 

FREE 
the new 1948 catalog of famous 
National precision components, parts, 
and communication receivers. 

WRITE TODAY TO 

EST. 1914 

NATIONAL COMPANY, Inc. 
61 Sherman St, Malden, Mass. 
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orders in the next mail.) W6TI is president of the } 
Northern California DX Association, several mem- } 

I guess being president ’ 
allows one to call DX stations five minutes longer | 
than anyone else. (Hi, OM.) I want to bea presi- } 

bers of which are W.A.Z. 

dent, too. . 
After W6TI and I finished our enjoyable personal } 

qgso, he took a powder, and shortly thereafter in | 
popped W6SN, who said that 6ENV would be along | 
soon. After Andy arrived, we talked about some of | 
the same stuff, ending our little huddle with a discus- | 
sion on whether or not W6SN needed two more | 
‘‘mikes”’ of filter, or a new 6L6 without loose ele- | 
ments. If any of you fellows have any thoughts on 
WOSN’s problem, please communicate with him | 

Oh, yes, Bill is also looking for his 7 eReaOCe aie: 
card from Zone 19. Hey, Horace!!! 

If any of ‘‘youse guys’’ haven’t heard there was a | 
ZD7 on the air, by this time, you had better start | 
looking around 14,000 for ZD7AA. . . . Let’s hope | 

Some of the local boys say the | 
ZD7 doesn’t “point up” from right direction, 
he’s a good one! 

though. 
The Marathon is sailing right along, and the boys | 

are really piling up some incredible totals. Just take 
a look at the present standings. W1AB in Zone 5 | 
has 39Z and 115C, and possibly by this time he has | 
knocked off his 40th. In Zone 4, both W9VW and — 
W@YXO have worked 40 with VW leading YXO | 

In Zone 3, there are 13 who | with 131C to 128C. 
have worked all 40 this year, and this represents 
just six months of DX. The foreign participation at | 
this point is not too great, this being largely due to 
the lack of previous publicity overseas. 
phone division, W7HTB leads one of our local 
brethren, W6DI, with 37Z and 111C to Guy’s 36Z 
and 129C. W9NDA now leads the pack in Zone 4 
with 36Z and 93C. W1JCX is heading the Zone 5 
boys at the present time. I would like to hear from 
some of you fellows who are our regular Marathon 
contestants, and who are down the list aways, an- 
swering one question. Do you fellows want the 
Marathon to run again next year? We have felt 
that if this DX Marathon was a yearly contest, the 
leaders, of course, would constantly be changing. 
However, I would like to get your reactions on this 
the next time you drop mea line. 
W6PFD, who is leading the pack in Zone 3 of the 

Marathon with 40Z and 170C, says that XZ2HP 
is now on the air from Negombo, Ceylon, and signing 
VS7PH. As Mark says, a nice line of phonies 
showed up last month, FD1KP, AC3GG, PX2AB, 
and SU2FO. W2IOP reports that HS/SS is now 
en route to the States, but will stop over in England. 
That ends that one. Of course, Larry doesn’t mind 
since that was the last one he grabbed for his W.A.Z., 
a month or so ago. I wonder if he planned it that 
way. 
W8BKP worked AP2F, UAIKEC on c.w., and 

T'A3FAS on phone. Many of you guys will be glad 
to knew that one of the operators of TA3FAS is 
that old DXer ex-W8OSL. 
VK2DI, who was the first VK to W.A.Z., uses a 

band switched exciter of 6L6s driving an 813 in the 
final. . . . modulators are 807s. Of course, Gordon 
uses a v.f.0. consisting of a 6J6 cathode coupled 
oscillator, driving a 6SH7, which in turn drives a 
6AG7 output tube. 
“VK2DI special.”” The antenna which he has used 
until recently was a rotary half-wave dipole, but now 
he is using a 210’ long wire. 

In case you haven’t heard, VR2AZ, who is on 
Canton in the British Phoenix Group, has now 
apparently received his new and correct call, 
VRIB, .. . he doesn’t like Ws. [QSY to page 74) 

CQ 

In the | 

The receiver is a 13 tube. 



GET ON THE AIR 

With this Complete 

| Allied-hallicratters 
\ Low Cost Ham Station \ 

All You Need to Get on the Air at Low Cost 
ALLIED makes it easy for the beginning Amateur 
to get on the air at minimum investment! Complete 
station setup includes: Hallicrafters $-38 Receiver, 
HT-17 Transmitter with 40 meter coil, a quality 
handkey, a 2000 ohm double headset, one Bliley 
40 meter crystal, two antenna insulators, a 200 ft. 
roll of No. 14 antenna wire, ARRL station log- 
book, Amateur Radio Callbook. Includes absolutely 
everything you need to get on the air. With this 
fine equipment, an Amateur license, and a few hours’ 
time, you can get started making exciting contacts 
across the country on 40 meter CW. Get started 

i today! 
No. 97-636. Complete Amateur Station. 
NED fo. baGhicasosOnlys....+s. eee $10375 

iEteu:dealeemedium-power transmitter! Com: Terms: $20.75 down, $7.33 monthly for 12 months. 

pletely self-contained; power output not less 
than 125 watts on all bands. Covers 5 Amateur 
bands; 3.5-4 mc; 7.0-7.3 mc; 14.0-14.4 mc} 
21.0-21.45 mc; 27.16-29.7 mc. Complete band- 
switching on all frequency bands; VFO all 
bands, plus 3-spot-frequency crystal positions; 
narrow band FM on all frequency bands; FM 
deviation calibrated for each band; preamplifier 
for high-impedance mikes; oscillator keyed for 
CW; temperature compensation and voltage 
regulation of VFO; variable output impedance 
from 50-600 ohms; two separate antenna out- 
puts; 4-65A final amplifier. 20” x 18” x 10%”. 

} 
| 

BE SURE TO SEE US AT THE CONVENTION 
IN MILWAUKEE, SEPTEMBER 4, 5 AND 6 

EXCLUSIVE 

with ALLIED! 
Post-War Communications 

Receiver Manual 
New! Invaluable! Complete tech- 
nical analysis of all important post- 
war cOmmunications receivers. 
Helps you compare models so you 
can select and purchase intel- 
ligently. Enables you to maintain 
your own receiver in perfect order. 

hallicrafters HT-19 Transmitter 

) 

For 105-125 v., 60 cy. A.C. Shpg. wt., 85 Ibs. 
Complete with tubes, less crystals. 
No. 97-589. HT-19 Transmitter, 

‘ (OLD EC NiCa Onis ccys scot. Sos eee $29 800 gale ‘ cece 

$59.60 down, $21.06 monthly for 12 months. eenvice: work on fe rodseaae 
i i model. Covers current communi- 

Cations receivers of all well-known 
FREE—ALLIED'S 172-PAGE CATALOG 

ra The Leading Amateur Guide! 
You'll find everything you need 
for your station in the ALLIED 
Catalog. Get it today. And get 
ALLIED’S speedy shipment, 
money-saving values, top-grade 
equipment, ideal easy-payment 
terms,and squaretrade-indeals. 
Keep your ALLIED Catalog 
handy—it’s the complete, re- 
liable Amateur Buying Guide! 

ALLIED RADIO. 
Everything for the Ham 

September, 1948 

makes. Exclusive, uniform Photo- 
fact, presentation includes sche- 
matics, photo views, parts data, full 
specifications. Covers 53 models; 
over 300 pages. 

No. 38-595. Post-war Communications Receiver 
Manual. A ‘“‘must’’ for all Hams. $200 
INE De Bost pads © nlyiccmeeiastercrelreneleretcrsicretets 3 

« 

ALLIED RADIO CORP., D. L. WARNER, W9 IBC 
833 W. Jackson Bivd., Dent. 16-J-8, Chicago 7, Ill. 

O Send FREE 172-Page ALLIED Catalog 
O Ship No. 38-595 Communications Receiver Manual 

Enter order for Q Low Cost Amateur Station.  HT-19 
Enclosed find $....... Full Payment © Part Payment 
ar nai aes x (Balance C.O.D.) 

aumeeen, 

eoeeeesee INiaitnecrctsietersterciets (ers eoeee eeeeeeereeeoeeeeoeeeeee 

INCCLESS aelatetetereiererersieisielelsiola Ce eoeeeeseeeeoes 

CityecccccccccccanaccccccecccessOtalesscvesccccccece 

Gueceuneuveucuscanascceuseuens 
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BC-459 

VFO 

Bandspread 

Calibrated 

Dial 

For 10, 15, 20 

and 40 

Meters 

With the addition of two gears and a translucent white 
plastic dial with silk-screened calibrations, you can give 
your BC-459 that commercial VFO look and greatly in- 
crease it’s versatility by making it easy to QSY and to 
pick exact frequencies on all four bands. 

The 40-meter band is spread over 270 degrees, is divided 
into 5 KC divisions and can be read to 1 KC with good accur- 
acy. The dial is also calibrated for the 20, 15 and 10 meter 
bands. The 10-meter band is on the outer edge of the dial. 

We have the complete kit in stock - it’s easy to install - 
instructions furnished. Quantity is limited so order now. 
Available only from SREPCO. 

Add 20¢ 
29 nxt for 
— Postage 

STOCK NO. C-909D 

BC-459 Calibrated Dial Kit 

The kit can also be furnished with a blank dial for calibra- 

tion of the amateur bands on modified BC -457 and 458 Trans- 

mitters. The dial has 360 degree markings and guide circles 

and has a mat finish which takes pencil or ink markings. 

STOCK NO. C-909Y #4, 50 yoo Pn 
ag 

BC-457/458 Dial Kit 

a SCR-274N Components 

: TRANSMITTERS 
BO=25/1 745 toro. seMCss) USCC Nem ati ae $4.95 ea. 

Easily modified for use as an 80-Meter CW or 75-Meter 
Phone, VFO or Transmitter. Conversion data furnished. 

Used 
midge) CORY BCAncoNe wee ersrteee ae 

Use as is for a 6 and 11-Meter VFO. 

cover 40 meters and used as VFO for 10, 15.20 and 40. 

The above Transmitters use a 1626 low drift triode in a 
stable oscillator circuit and parallel beam power 1625’s 
as an amplifier. They are capable of 50 watts output, 

RECEIVERS 
Ae 

BC-454 - 3 to 6 Mc., Used, with Dynamotor ... . $5.95 ea. 
BC-455 - 7 to 9.1 Mc., Used, with Dynamotor.. 

All of the above receivers are 6-tube Superhets, Compact- 
ly built and extremely sensitive. Ideal for Mobile, Fixed or 
Portable use. Require only the addition of a power supply, 
gain control, and BFO switch. 

Use B-785 Brass Spline for tuning SCR-274N Receivers. 
Fits geared shaft of tuning condenser. 7/32” Dia, Shaft 
takes crank or knob with 1/4” hole. Only 9¢ each. 

BC-456 Modulator, Used w/Dm-33 Dynamotor & Plugs $2.95 
BC-456 Modulator, Brand New, less Dynamotor & Plugs 2.95 
FT-220 - 3-Section Receiver Rack.............. 1.95 
FT~-226 - 2-Section Transmitter Rack ........... 1.95 
BC-451 - Transmitter Control Box ............. 49 
BC-450 - 3-Section Receiver Control Box....,..,. 98 
BC -442 - Antenna Relay Unit, with RF Current 

Meter and Vacuum Condenser ........ 1.95 

Write for our bulletin “Conversion of the 
SCR-274N Transmitters” giving power 
Supply suggestions, circuit diagram and 

other hints. Send 10¢ to cover mailing. 

SC © prreerrronn 
STANDARD RADIO & ELECTRONIC PRODUCTS CO. 

TERMS: Orders un- 

der $3.00, cash with 
order; orders over 
$3.00, 20% deposit, 
balance COD. 

135 E. Second St. - DAYTON 2, OHIO. - Tel. FUlton 2174 

714 

- $5.95 ea.. 

W9LNM is still trying to catch up with WORBI. 
he | 

says he hates to see this DX practice which some of | 
the boys use in passing around the rare DX within _ 

Art echos the feeling of most of the gang when 

their own little circle. He says: “Can you blame an 
outsider for trying to break it up and then getting 
called a so-and-so for causing QRM?”’ 

Now, from his pal (I hope) W9RBI, says this: | 
‘After two years of scarcely hearing Zone 39, i 
W9LNM and I each worked two in this zone in one | 
morning.” 

stations in question are VO8AD and ZS2M 1]. 

VK-ZL DX Contest 

The following is the schedule for the 1948 VK-ZL 
contest: 

1201 GMT October 1st to 1159 GMT October 3rd— 
c.W. Operation 

1201 GMT October 8th to 1159 GMT October 10th 
—phone operation 

1201 GMT October 15th to 1159 GMT October 17th 
—C.W. Operation 

1201 GMT October 22nd to 1159 GMT October 24th 
—phone operation 

Each period will be 24 hours long, and there will be _| 
three sections: transmitting c.w., transmitting phone, i 
and receiving for phone and c.w. All amateur bands 
may be used. Only one contact-per band per week- | 
end with any one station is allowed. If more than 
one Operator is used at any particular station, each 
operator must submit a separate log. A self-assigned 
serial number, the same as the ARRL contest, will _ 
be used, and this will follow the usual signal report. 
Three points per contact will be allowed, providing, © 
of course, the serial numbers of each of the two sta-_ 
tions is acknowledged. For stations out of VK and 
ZL, band multipliers will be the number of VK and — 
ZL districts worked on that band. These are 
VK2, 3, 4, 5, 6, 7, and 9; ZL1, 2, 3, and 4. Contest 
logs from stations other than VK and ZL must be 

However, LNM worked them both two | 
days before RBI got a crack at them. Oh, yes, the | 

into the NZART, P. O. Box 489, Wellington, New _ 
Zealand, by January 14, 1949. 
W8BKP has received cards from ESITU in 

Estonia, as well as LZ1AB; both worked on 10 
phone. George is up to 38Z and 145C on phone. 
G6QX added three new countries on his recent 

birthday (shhh! he’s 52), and these were good ones, 
too. Bob got another bang out of working W6ZZ, 
who, as you know, is ex-W1WVand was G6QX’s 
first American Qso in 1929. 

Take a peek at the guy who heads the c.w.-phone 
section of the Honor Roll, and you will see that 
W6VFR is the first guy to break 200. A year ago, 
Marv sent in his cards for W.A.Z., being number 2, 
and at that time, he told me he was going to do a 
little more concentrating on his studying and less on 
DX. As I look back on it, I don’t think he told me 
WHEN he was going to begin his studying with re- 
newed vigor, and up until the other night, it looks as 
though his studies are still taking a beating. I am 
wondering now if possibly he didn’t mean that he 
was going to major in DX at U.C.L.A. .. . Now 
back into the groove. ... WFR worked FI8ZZ 
and tossed a little French at him, and it seems as 
though he has promised to write Marv, since he 
says, ““No qsL.”” I1KN told VFR that MIA re- 
cently passed away... . Still from the margin 
notes of VFR’s log, it appears that VQ8AD who 
was intending to go to VQ9 last month is not going 
for another year. So, you fellows can stow away 
your “piling on’’ equipment as far as that one is 
concerned. . . . Oh, yes, ZD2GHK, a new one, 
says he is G8VR. [OSY to page 76] 

CQ 



A.R.R.L. LOS ANGELES CONVENTIONEERS 

Welcome to our Open House Sat. (9 am to 6 pm) 

Oct. 2nd, At Radio Products Sales, Inc. 

See the R.P.S. POWER CONVERSION UNIT 

In Actual Operation. 

DOOR PRIZES AND REFRESHMENTS. — 
“CONVERTS ALL WAR SURPLUS d-c RECEIVERS AND TRANSMITTERS, ete. 

INTO a-c USE.”?” NO REWIRING NECESSAR Y—INSTALLED IN A FEW MIN- 

UTES—UNITS AVAILABLE FOR ANY RATING—A FEW POPULAR MODEL 

SETS EASILY ADAPTED TO THE R. P. S. POWER CONVERSION UNIT: 

BC-453, BC-454, BC-455, BC-312, BC-348, BC-433, BC-624, BC-733, BC-946, 

BC-1206, R-89?ARN-5A, ARB, BC-457, BC-458, BC-459, BC-375, BC-625, BC-654, 

SCR-522, SCR-274-N, ARC-4. 

ee IMMEDIATE 
IMMEDIATE SEU ea 
DELIVERY . 

= NO 
INSTAN MAINTENANCE 

| WARM UP NO TUBES 
| SELENIUM LOW {COST 

RECTIFIERS COOL OPERATION 

| FREE INSTALLATION DIAGRAM SENT WITH EACH PURCHASE — R. P. S. POWER 

| CONVERSION UNITS ARE AVAILABLE FOR ANY VOLTAGE AND AMPERAGE RAT- 

| ING. The R. P. S. POWER CONVERSION UNITS were designed especially for the radio 

| amateur by VICKERS ELECTRIC DIVISION, Vickers Inc., a unit of THE SPERRY 

| CORPORATION, manufacturers of selenium rectifiers. The transformers were designed 

by The Thermador Electrical Manufacturing Company and operate efficiently in con- 

junction with the rectifier prescribed. 

IMPORTANT — HOW TO ORDER — The input rating of your dynamotor must not 

exceed d-c output rating of the rectifier. For example, dynamotor series DMDX — 12 v. 

2 amps. — requires Rectifier No. S-295A and Transformer RPS-8883. 

Shipping weights are listed — please contact your local freight agent for 

cheapest means of shipment — and include shipping charge with remittance. 

ALL NEW—FULL WAVE VICKERS 
ALL NEW—THERMADOR TRANSFORMERS 

SELENIUM RECTIFIERS 
50/60 Cyc—117 Volt Primary Rating 

Taps 

Code Number d-c Output Ship. Wt. Amateurs Code Number Secondary See Ship. Wt. Amateurs 

Rectifier Volts Amps. in Ibs. Net Price Transformer Volts Amps. Nate in Lbs. Net Price 

S-295A 14 2 1.25 $ 6.95 RPS-8883 18 o 3.5 $ 3.75 

S-458A 14 4.5 1.75 7.25 RPS-8884 18 5.2 5.9 4.25 

S-167A 14 10 3.75 10.95 RPS-8885 18 12 12 6.15 

S-292A 14 40 12 29.95 RPS-8886 18 46 35 19.65 

S-296A 28 1.8 1.25 5.75 RPS-8888 36 2 5 4.15 

S-344A 28 5 5.75 11.50 RPS-8889 36 6 12 6.75 

S-172A 28 10 6 16.50 RPS-8892 36 12 25 11.65 

S-291A 28 20 12 29.95 RPS-8890 36 23 32 19.25 

S-297A 28 40 23 52.25 RPS-8891 36 46 718 51.25 

NOTE A: All transformers have 3 extra taps -— for 

example; 20, 19, 18, 17 volts and 38, 37, 36, 35 volts. 

All prices F. O. B. Los Angeles (California purchasers add 24%% sales tax). Include 25% 

with order—balance on delivery. Foreign orders cash. Address correspondence Dept.. C7. 

EXCLUSIVE PACIFIC COAST DISTRIBUTORS OF THE POWER CONVERSION UNIT 

LOS ANGELES - 

Os ANGELES RADIO PRODUCTS SALES, 

September, 1948 
75 

1501 SO. HILL ST. 
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XMITTER 

TAi2-C Xmitter uses 4 12SK7 ose. tubes for each of 4 

TA12 

channels 300-600 ke, 3000-4800 ke, 7680-1200 ke, 807 
} buffer and parallel 807's in the final. Osc. circuits have tem- 
perature compensation. Power output 40 watts freq. varia- 

' tion w/10% simultaneous change of plate and filament 
i voltages .02%. This xmitter is well built and has a beautiful 
| gray finish. Furnished w/tubes and diagram. Brand new, 

| TAI2B same as above except channel 4 4370-7000 kc. 
BU Be iene ils 6.5.20 08 ane GR Bono ou baad ene 39.95 

BC 221 freq meter w/tubes, xtal and original calib. 
chart. Used 

RL-42B ant reel operates on 24 V A.C. excellent for 6 and 
| 2 meter beam. Newari eee ee ae nee $2.95 

ARC-5 OR 274-N COMMAND EQUIPMENT 

) | 7-9.1 MC XMITTER BC 459, used, good....... $7.95 

) | 2.1-3 MC XMITTER 274 N type, used, excellent oe 
dition 25.6 eee eee ee ere: rae $7. 

ARC-5 XMITTER or RECVR. Rack 2 sect. are 
BOO»... hey NRE ae ee ane ee bape a ee re 

| | BC-923 FM reevr. 27-38.9 Mc. in four channels which 
) | can be manually tuned through the range, has _ xtal 

calibrator w/1000 ke. This revr uses double conversion 
& sens. of 1 microvolt. Operates from 12 VDC input 

j | with built in speaker comes w/tubes, xtal & dyn. Used 
| | good. condfGplvay eee eee ee oe eee $18.95 
ea a ee ee ee 
CW filter 1000 cyc FL-5c used excellent...........« 95 
4-Section oil condenser 8-8-8-8 mfd 600v. new, with 
clamps,.23geee eee Ree erate $1.95 2 for $3.50 a an Se BE 09 00 9 EEO aA a | 

TRANSTAT, 0-130v AC 50/60 cyc, 22.5 am 
used ... )a558 seer ee eee tang 2s 0 A ey $29.50 
TRANSTAT, regular 90-130 vac 17.4A 50/60 cye 
TOW s/s sssacenepeueneboetencaces seer man Rene ee aT aie $22.50 

XFORMERS 110 VAC 60 C PRIMARY 
Replacement xformer (original) for type 224 oscilliscope 
new. A BARGAINCA TT 3 5 ee eee ne ere $18.95 
SV,/60'amp‘et forS04 Tin aces eee een ede $7.95 
860 VAC CT @ 510 Ma. 5 VAG @ 6A gray case herm. 
sealed, “NeW ios teten.c 25 skis ene oon een ae $9.95 
2.5 V VAC @ 10A for 836 or 866 tubes gray case, new $2.95 
1750 VAC @ 5 Ma. 2.5V @ 1.75A scope xformer, new $3.95 
1750 VAC @ 7 Ma. 2.5V @ 1.75A, 6.3V @ 6A, new $4.95 

Include sufficient funds for Parcel Post, excess will be re- 
funded. 30% Deposit. 

All items subject to Prior sale or change of price without notice. 

V & H RADIO & ELECTRONIC SUPPLY 
2033 W. Venice Bivd., Los Angeles 6, Calif. 

Phone Re 2-1652 
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FES8AB has sent in his list for the Marathon, and 
you might be interested to have a few details about 
Ivan. 

November he left FQ3 for Douala in French Cam- 
eroons. He was on the air from there January 1, 
1948, signing FQ3AT/FE. Then, on April 5, he 
received his FE8AB call. Ivan now runs 100 watts — 
into a pair of 807s in parallel. His antenna is a 
vertical dipole. FE8AB is in the French airforce, 
and says he thinks he will stay there until 1949 or 
1950. 
W8BHW is trying to find time to get his list in 

for the Honor Roll. Lindy says he is up to 193C, 
and that’s a heck of a lot more than he had prewar 
as W2BHW. This is the first I have heard from 
Lindy since early in the war when I bumped into 
him in St. Louis, where I seem to recall Lindy giv- 
ing me the ingredients of a special deal of his to be _ 
used on hot days . . . not that I ever use the stuff. | 
W4LVV had his card returned which he sent to | 

LXIST. LVV says, too, that the next time he sends 
in_a report for the Marathon, he is going to have a 
“CM” on it. He says working a CM from Miami 
on 20 meters is no cinch, so he is looking around for 3 
his 40-meter coil. 

WONTA recently had a_ personal visit from ; : 
WOYXO. They would have liked to have had their 
pal WMGKS in on the bull session, but Doc, who is _ 
chief chemist for Morrell Packing Co., was tied up 
due to a strike condition existing at the plant. Leo 
worked PX2AB, and he said that he put out such a 
good story, and after watching his signal character- 
istics for a couple of hours, he finally came to the 
conclusion that PX2AB is either O.K. or a darn 
good salesman. Time will tell. 

We'll stick our necks out and say that FI8ZZ is 
O.K. We don’t know a single thing against him, 
although on the air he seems to admit that, for the 
time being, he cannot gst. Some of the locals are 
trying to get him to at least send a list tc the ARRL 
QsL Bureaus. Others, which for the time being seem 
O.K. are FI8AB, and ZA2AA. You happy?... 
But, if you have worked PK2GA, don’t expect a 
QSL card, as mail apparently isn’t getting in or out 
of there very well. Speaking of PKs, a lot of the 
boys have been working PAMQO who has been 
putting in a loud T7 or maybe it’s T8, I don’t know, 
signal, and he is located aboard ship stating that he 
is fe the Royal Packet Navy, and is operating at 

ali. 
J2AHI keeps me informed on what the F.E.A.R.L. 

is doing by sending their ‘‘News’’ to me each month. 
Among some of the items we’re lifting are the fol- 
lowing: HL1HF is W2BIU, and HL1IBG is W2MAD. 
Other active HLs are 1BH, 1AB, 1AQ, 1BD, 1AJ, 
1AA, and 1MH. J2AHI is doing his share of DX, 
and in the first part of July, he worked all conti- 
nents in 32 minutes. J3AAD is doing good DX 
work as usual, and apparently is leading the boys 
there with 161 countries, but according to AHI will 
have left Japan by the time you read this. 

Guess you’ve heard JS/AHK is on Sardinia . . . 
W6SA says it’s the new prefix. 
Somebody told me the other day that ZSS5Q is 

interested in contacting other “Bee” raisers. That 
is the truth! I don’t think you'll get stung on this 

(Continued on page 80) 

CQ 

He was originally F3AT, and in January, | 
1947, he left home with a portable rig which used a_ | 
6L6 in the final and running 20 watts input. It 
wasn’t until June, 1947, however, that he got on as _ 
FQ3AT. He got a big thrill out of his first CQ, — 
because he found many stations calling him (many 
is certainly an understatement). Of course, he was \] 
the first FQ station on the air after the war. In _ 



TYPE No. 

2C26 

2C26A 

2X2/879 

3B25 

3C24/24G 

5D21 

6AC7 

6AG5 

6AK5 

6B4G 

6C4 

6E5 

6SL7 

6SN7 

6V6 

12C8 

12A6 

VT33 

VT 67 

RK34 

VT52 

VR90 

VRI105 

VR150/30 

VT127 

211 

304TH 

304TL 

GL471A 

532A 

559 

g01/801lA 

803 

Zs 

PRICE 

55 

65 
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This is a Partial List 

of Tubes in Stock 

TYE No. 

807 

810 

813 

814 

826 
10Y 
829B/3L29 

830B 

9004 

9006 

Minimum Order $5°° 

Write or Wire Us for Quantity Prices 

SALES, MC. 

PRICE 

1.25 9 

¢ TRANSMITTING 

e RECEIVING 

e INDUSTRIAL 

e SPECIAL PURPOSE 

, All Tubes Are Standard Make, 
| Brand New and Fully Guaranteed 

Prices Represent Tremendous Saving 

The Type 826 UHF Transmitting Tube at 49c is a sensational 

example of Wells tube values. This all-purpose tube is 

capable of delivering 86 watts output as a class C amplifier! 

AMATEURS 
The new Wells Amateur Catalog H400C is now 

ready. Send for your free copy today. Hundreds 

of the highest quality radio 

items are listed at a fraction 

of their normal value. 

Ceramic Tube Sockets for the 

826 and 829B ... 50c each 

Order Directly from this 

Advertisement or Through 

Your Local Parts Jobber 

320 N. LA SALLE ST., DEPT. C-9, CHICAGO 10, ILL. 

a, 



DX MARATHON 

CW—PHONE W6Q0D W5ZD W4JUJ 24— Zone 30 
W6MXN W8sKPL W2I0P 23- VK2DI 40-126 

Zone 1 W6KYV W8LFE W2PUD 
Wb6OWL W8NKU W4LK Zone 31 

KL7KV  23- 37 3 = Wo6AGT W5JPC W1iHJ KL7KI 15-— 23 W6MGZ W10CJ KH6PY 32- 49 

KLICZ = 12- 12, wecip 3 W3NPZ KH6NB 30- 48 
W6OKL W4CY 

Zone 2 W6EYC W4BRB Zone 32 wie yee 

VO6EP 35-100 W7PK 390-115 W4HKJ ZLIAHY 28-— 56 W1iNWO 33-107 
VO6J 15—- 38 W6UXF 38-132 

Zone 3 38-1109 TGOI Ks oie FE8AB _25— 56 
W6PFD 40-170 Zone 4 37105 
worl’ aster te 40-131 36-124 Zone 8 Zone 37 
Wosh 4 W@YXO 40-128 36-117 2 

WORN AE Woes 1g wap ee ‘i = Ww9 39-140 = ei 
W6AM 40-128 W®@GKS 39-122 se Aa ane ee 
W6RM 40-119 W8SDR 39-111 ZS2X 37-10 
W6OMC 40-117 W9GA 39-106 7am tp 
W6HZT 40-115 W9IU 38-131 
W6KRI_ 40-114 W9LM 38-124 OA4AK — 36-110 PHONE XE1AC 33-119 
W6WKU 40-111 W8EWS 38-110 
WesRU 40-107 WoLNM 36-109 Zone 11 Zone 3 Zone 8 

92 W9 36- PY1DH 39-117 
VE7ZM_ 39-115 36 ME ee arte INDY sick 
We6PQT 39-107 CE3AG 39-105 W6ITA  31- 88 mi W6LRU 38-103 WePXH 30.81 OA4AK  30- 63 

W6GAL 37-133 
Wo6LN 37— 66 W3NOH F8BS 38-106 W6WUI 28- 54 Zone 12 
W6MI 36- 78 Ws]M G3DO 37-111 W6AM 26- 48 CE3AB  28- 76 
W6OEG 35- 80 W3AQT ON4MS — 35- 76 
W6MUF 35- 64 75)" '‘W1MRP Zone 4 Zone 14 
WowwWwQ 34-71 Zone 20 W9NDA 36- 93 G3D0 34— 93 W6ZZ_ 33-77 =, = W6CTL 33-75 37, SVIRX 31-93 WORE) ice cee res te 
W6UZX 33- 69 § W8HUD  31- 83 W6LER 32-53 ° Zone 27 WsNK 31- 70 Zone 31 
We6BIL 31- 50 SW8&BF 25— 63 KG6AI 28—- 51 WSLWV 29-71 KH6NB = 23- 36 

, COMMAND SETS WITH SCHEMATICS ete 
| RADIO COMPASS INDICATOR ANTENNA 

RECEIVERS 
BC 454 36 MC Can be used for small beam rotator. Loop 

NEW: $5.95 rotated by selsyn motor, also has selsyn 

BC 455 6—9.1 MC indicator trans. for remote indication, and 

NEW: $7.95 slip ring assy. Wiring diagram for AC gag5 

operation is included. Used, Tested 

TRANSFORMER FOR RECEIVERS ie SELSYN INDICATOR 
| 115 Volt, 60 Cycle Primary:, Sec. 250-0-260 Volt 50,MA; 6.3 Volt and AND MOTOR 
; 24 Volt, with AC Schematic. sere “arta As shown at right),Part of LP- 5 

| TUNING CRANK FOR RECEIVERS... 2: ...90C ; uf meets be ane Ne 
5 Ge Ae ae ee Ee oe ing Schematic incl. $995 

Used (Tested) 
TRANSMITTERS ata ae 5 INDICATOR 

ustrated to left) Radio compass indicator 
7 BC 696 3—4 MC used with met for remote aeccaton, Prices: 

Used: $14.95 NEW: $18.95 "=! Used alesteS ee, $2.9 
A BC 458 5.3—7 MC 3 NEW os a $4.95 

war COAXIAL CABLE 
125 aim, flexible Polystyrene, beaded, cotton covered. Amp. 

NEW: $7.95 

BC 456 MODULATOR 

Used: $1.50 — NEW:) $2.50 _ Prices: 50-foot roll...c<cnees a ee Og 
tons Sh es ses ih a TWO 50 foot roliss.atacc cerca ee nes $2.00 

TRANSFORMER FOR TRANSMITTERS 1 TCIO-AUTOMATICIRE) Rh aeeenene anna 
Primary 110 Volt, 60 le. Sec. 525-0-525 Volt, Amplifier 25 Watt. This weil designed keyer can be used for code 

250 MA; 12-12 or 24 Volt 3 aioe 5 Volt 3 ca $9 95 classes. Photo cell is actuated by ink tape recording, can be con- 
verted easily to a 25 Watt amplifier, 110 volt, 60 cycle operation. 

a, i Comes with two 6L6’s, two 6SJ7’s, two 6N7’s, and one 5U4G output. 
ihe of COMMAND REC., TRANS. MOD trans., 4, 8, and 15 ohm. Tape motor can be used as phono motor. and CONTROL BOX. : m 
Complete” Sets oe ee A Oe ae $1.50 Postpaid. Used but in good condition (Tested)..............cccccscccsseceereeseeees $19.95 

et et ECIAL OFFER 
WALKIE—TALKIE BC 222 Portable Radiotelephone, transmits TUBE CONVERSION CHART—VT to Commercial—Sent at NO 
and receives anywhere in the 28 to 52 MC frequency range, in- COST With your Order! 
cluing 6 and 10 Meters. Complete. Checked before shipped. INIMUM ORDER—$2.00 e A PRICES ARE x 
Used (Tested) ........ $39.50 NEW:........ $49.50 OHIO e 25% DEPOSIT ON C.0.D. ORDERS 4 

FAIR RADIO SALES © © “tina onto” 
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eae <1) SIN TEST EQUIPMENT 
$3950 NEW 1948 HEATHKIT 

5” OSCILLOSCOPE KIT 
A necessity for the newer servicing technique in FM and television at 
@ price you can afford. The Heathkit is complete, beautiful two color 
panel, all metal parts punched, formed and plated and every part 
supplied. A pleasant evening’s work and you have the most interesting 
piece of laboratory equipment available. 

Check the features — large 5” 5BP1 tube, compensated vertical and 
horizontal amplifiers using 6$J7’s, 15 cycle to 30 M cycle sweep gener- 
ator using 884 gas triode, 110V 60 cycle power transformer gives 1100 
volts negative and 350 volts positive. 

Convenient size 82” x 13” high, 17” deep, weight only 26 pounds. 

All controls on front panel with test voltage and ext. syn post. 
Complete with all tubes and detailed instructions. Shipping weight 
35 pounds. 

Order today while surplus tubes make the price possible. 

HEATHKIT SINE AND SQUARE WAVE 
AUDIO GENERATOR KIT 

The ideal companion instrument to the Heathkit Oscilloscope. An Audio Gener- 
ator with less than 1% distortion, high calibration accuracy, covering 20 to 
20,000 cycles. Circuit is highly stable resistance capacity tuned circuit. Five tubes 
are used, a 68J7 and 6K6 in the oscillator circuit, a 6SL7 square wave clipper, 
a 6SN7 as a cathode follower output and 5Y3 as transfermer power supply 
rectifier. 

The square wave is of excellent shape between 100 and 5,000 cycles giving 
adequate range for all audio, FM and television amplifier testing. 

Either sine or square waves available instantly at a toggle switch. Approxi- 
mately 25V of sine AC available at 50,000 ohm output impedance. Output+1 db. 
from 20 to 20,000 cycles. Nothing else to buy. All metal parts are punched, 
formed and cadmium plated. Complete with tubes, all parts, detailed blueprints 
and instructions. . 

HEATHKIT SIGNAL TRACER KIT 
Reduces service time and greatly increases profits of any service shop. Uses crystal 
diode to follow signal from antenna to speaker. Locates faults immediately. Internal ELSE TO BU 
amplifier available for speaker testing and internal speaker available for amplifier 
testing. Connection for VTVM on panel allows visual tracing and gain measurements. 
Also tests phonograph pickups, microphones, PA systems, etc. Frequency range to 200 
Mc. Complete ready to assemble. 110V 60 cycle transformer operated. Supplied with 
3 tubes, diode probe, 2 color panel, all other parts. Easy to assemble, detailed blue- 
prints and instructions. 

Small portable 9” x 6” x 434”. Wt. 6 pounds. Ideal for taking on service calls. 
Complete your service shop with this instrument. 

HEATHKIT SIGNAL GENERATOR KIT 
Every shop needs a good signal generator. The Heathkit fulfills every servicing need, 
fundamentals from 150 Ke. to 30 megacycles with strong harmonics over 100 mega- 
cycles covering the new television and FM bands. 110V 60 cycle transformer operated 
power supply. 

400 cycle audio available for 30% modulation or audio testing. Uses 6SN7 as RF 
oscillator and audio amplifier. Complete kit has every part necessary and detailed biue- 
prints and instructions enable the builder to assemble it in a few hours. Large easy to 
read calibration. Convenient size 9” x 6” x 434”. Weight 41/2 pounds. 

THE NEW HEATHKIT VACUUM TUBE 

VOLTMETER KIT 
The most essential tool a radio man can have, 
now within the reach of his pocketbook. The Heath- 
kit VTVM is equal in quality to instruments selling 
for $75.00 or more. Features 500 microamp meter, 
transformer power supply, 1% glass enclosed di- 
vider resistors, ceramic selector switches, 11 meg- 
ohms input resistance, linear AC and DC scale, 
electronic AC reading RMS. Circuit uses 6SN7 in 
balanced bridge circuit, a 6H6 as AC rectifier and 
6x5 as transformer power supply rectifier. In- 
cluded is means of calibrating without standards. 
Average assembly time less than four pleasant 
hours and you have the mos? useful test instrument 
you will ever own. Ranges 0-3, 30, 100, 300, 1000 
volts AC and DC. Ohmmeter has ranges of scale 
times 1, 100, 1000, 10M and 1 megohm, giving: 

ELSE TO BUY range .1 ohm to 1000 megohms. Weight 8 Ibs. 

HEATHKIT 

CONDENSER CHECKER KIT 
A condenser checker anyone can afford 
to own. Measures capacity and leakage 
from .00001 to 100 MFD on calibrated 
scales with test voltage up to 500 volts. 
No need for tables or multipliers. Reads 
resistance 500 ohms to 2 megohms. 110V 
60 cycle transformer operated complete 
with rectifier and magic eye indicator tubes. 

Easy quick assembly with clear de- 
tailed blueprints and instructions. Small 
convenient size 9” x 6” x 434”. Weight 
4 pounds. This is one of the handiest 
instruments in any service shop. 

cCOMPARY. 1 
} 
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one. What next???? . . . W9LM is another one to 
work AC3GG, and he seems to agree with us that he 
is NG. 

W2I0P, whom I know quite well, is on the air 
again, and submits these stations for those who 
might want to Rnow the frequency: YU7ZZ 14,095 
drifting to 14,020, ST2AR 14,149 T5, CT3AB 
14,056, CR5AH 14 ,045, W4DGW/KJ6 14,117, 
ZK2AA 14,115, ZA2ZAA 14,089, ZD2RGY 14, 062, 
and MD4TH 14, 056. 
OY3IGO, since having his picture in the column, 

says that many Ws and Gs tell him that they have 
seen his ‘funny face’’ in CQ. 
WSHHT, who I had always thought never 

worked anything outside of New Orleans, did work 
GSGK. G5GK told Irv that a station signing 
YPICO is on and operating from Katamandu, 
Novas George, that’s GSGK, said that XP1CO 
operates on 14,220 phone, using a BC-610 with 500 
watts input, while the receivers are a BC-342 anda 
BC-312. George also passed word along that VS9GT 
is operating both phone and c.w., 14,140. 
VK3NR is heading for Norfolk Island, which is 

about the same latitude as Brisbane and lies mid- 
way between New Caledonia and the northern tip 
of New Zealand. He'll be signing VKINR. 
The rig will wind up ‘with an 807 with about 50 
watts input. VK3NR says he will be there about 
thi ee years, and he will be a radio operator at the 

ir field. Yeh, I know ... you want to count it 
as a new country already. 
WO6NNV tells me he won an 18” pink painted clay 

pig as a booby prize at a card party, and he has 
decided to use it for a little unusual type of bank. 
Norm says he decided to drop a dime in the piggy 
bank each time he calls a new country and misses. 

Now he says, ‘‘I suppose I have about $15.00 in 
vested in that blasted bank by this time.’ 
W6EPZ has had a couple of cards bounce which 

he sent to LX2DN. 
We're glad to hear from CE7AA. He says he 

doesn’t expect to work all 40 zones as DX at Punta 
Arenas is not easy. If Andres could get on a little 
more, I think he would surprise himself. ZLIHY 
is still looking for his postwar Zone 23 card. Who 
can help him? 

Is FD1KP O.K.? He says he is on Togo Island, 
but until we know more than we do now, we “ain’t”’ 
allowing him. 
XE1AC says a new radio club has been formed in 

Mexico City. It is called the Alligator Club. To 
qualify as a member, one must be a DX hound, and 
of the type that misses DX and cries about it. He 
says there are no dues or obligation, but just to cry 
for not receiving QsLs, for not raising DX, and for 
not having ideal conditions. Membership is by in- 
vitation. This is necessary, I guess, otherwise the 
club would no doubt have an unusually large mem- 
bership. 
PY1DH says he has a broken heart after having 

his card to C8AAJ returned. Ed has a card from 
TAIDB, as does his friend PYIAJ, so that sort of 
clears up this one. 
KHO6PY suggests that a tabulation be made of 

the average number of operating hours of each 
station. He thinks it would be interesting to com- 
pare the hours per month the various stations put in 
to reach the same country totals. This might be a 
good job for somebody, but count me out. 
Now I am going to run along and take a belated 

vacation. While you’re struggling through this 
column, the X YL and I will be taking it easy on our 

TRANSFORMERS 

Sec. 3700-0-3700 volt 500 ma. Prim 115/230 yore 50 
or 60 cy. 3000 V DC after filter. $39.95 

3700-3700 V AC 300 mil. 50 or 60 < cy. 3009 Vv DG after 
filter. cd Se Sis Wa eas ee en ie | 953.75 

Sec. 2590-0-2500 volt 500 ma. Prim 115/230 volt 
50 or 60. cy. 2000 V DC after filter. .. $28.95 

Sec. 1875-0-1875 volt 500 ma. Beira 115/230 volt 
50 or 60 cy. 1500 V DC after filter. 5. $20.95 

1250-0-1250 400 mil. 50 or 60 cy. 1000 Vv DC after 
filter $14.85 

Sec. 575-0-575 volt 250 ma. 12-12 or 24 volt—3 amp 
5 volt 3amp. Prim. 115 volt, 60 cy. (BC-696) ....$6. 50 

Sec. 250-0-250 volt—50 ma. 12-12 or 24 volt. 6. - 
Volt (6X5) Prim. 115 volt. 60 cy.. fas ... $2.9 

Sec. 14-14 or 28 volt 71% or 15 ee: Print 115 =e 

& CHOKES 

60 cy.. $3.95 

Autofornier 12" 14 Wola! ™% oo sec. AG volt 
60 cy. Prim.. Bs. ... $2.79 

Choke 15 hy 300 mill alters: de soot Sake A Ren es oR Se $7.95 

Choke 10-40 hy 300 mil. (swinging)........0............. $7.65 

NEW TRANSFORMERS 
CHOKES & POWER SUPPLIES 
for Your New Rig-or Surplus Job 

— aa ee FROM MANUFACTURER 

POWER SUPPLIES 

Complete 600 Volt 250 Mil DC Power 

Supply with 12-12 Fil Windings. For 696 

and 274 N units ready toconnect. . $20.00 

Power unit with 4’ speaker for ARC-5 

Receivers, ready to connect........ $9.95 

Write in for special price on 1500 Volt, 

2000 Volt and 3000 Volt complete. DC 

Power Supply with Exciter Supply. 

Write for Quotations on Special Transformer not listed. All New Units, NOT Surplus, All Guaranteed. 

POWER CONVERSION Corp. | 
364 S. Meridian St. 

Choke 5-20 h., 500 ma (ultee 5000 [TRANSFORMERS & CHOKES | Choke 5-20 h., 500 ma (owinging) 5000 voit test | 

Choke 8 Gri 500 r ma a (Filter 5000 vole prs, at $8.25 
Choke 5- 20 h., 700 ma (swinging) 5000 Meer iicG 

Choke 8 h., , 700 ma ‘(Filter 5000 yolt test) DEF $12.25 

All Voltaces are DC full load output. 

Indianapolis, Ind. 

80 



INDICATOR BC 704 A 

Indicator Part of Radar Set SCR 
521, makes an excellent foundation unit 
for a high gain scope. Has following 
tubes: 4-6AC7, 3-6H6, and 1-5BP1 CR 
tube. Comes enclosed i in metal shield. 
New, with all tubes less power supply. 
With wooden carrying case, schematic 
GIALN ATER Cee ea: en me ee $17.50 

INSTRUCTION MANUALS 
BGP RV. CF340 tea Be Le ks $1.52 
SCR 281....$1.25 MarkII.... 
ZA Eqpt.. 75 SCR 508.... 1.00 
BC-6422 ne 1.00. SX-32)..... 75 

VIBRATORS 
er lONd2hvde. opine» a. . $1.20 
OAK V- 6675, 24-32 vde, 7 pin, . 1.10 
Mal. Type G534C, 12 vde, 5 pin. 1.25 
Mal, Type G629- C, 12 vde, 4 pin 1.15 
Radiaart VR2, 6 v. DC. 6- -pin special 
9 cig Eo char REA yee a -40 
Mfrs. quantities in all types available. 

HEADSETS 
Dynamic mike and headset com- 
bination. A high quality, efficient 
unit, used in B-19 tank Xmtrs. 
Mike and phones complete, new 

$2.75 
R-15 headsets: 8000 ohms im- 
pedance, rubber cushions. Comes 
ee 8” cord and plug PL 55. 

95 Ne a be 
HEADBANDS: HB-1, HB-4, HB- 

-25 ea. 

MICROPHONE ELEMENTS 

Carbon transmitter element for 
Siti jee’, TSit3-h. TSi5-A4 

./5 ea. 
Element for microphone T-24, 30 
ohm resistance 69 FC 258A 

66 FC 271 
EE-89A REPEATER 45 (Spec.) 59 GL 562 

Extends range of field telephone appa- [50L6 79 GL 623 
tatus, such as EE-8 up to 25 miles, [39/44 49 GL 697 
when inserted in a line. New, with [35/51 72 ML 100 
spare tube and instruction manual, less 
standard type batteries........ $21.50 

TRANSFORMERS 
(All Primaries, 117 v, 60 cy) 

#5057: 6.3 vet, 1 A, 5 vet, 3 A, 5 vet, 3 A 
$ 

#5058: 6.3 vct 2 A, 6.3 vet 2A....... 
#5055: 525 vet 75 ma, SEVER AS 6.3 °¥ 1.8 A, 
ORV er BAG Tics Meee then erat eRe) ol a Oe 3.15 
#5084: 500 vet 250 ma, 6.3 v 1.5 A. 4.95 
#5083:6.3v.6Act,5v2A......... -85 
POUS is Oo VCbLUA, O.o Vet tA... 42 - 2.75 

f6.3'9 1°A-6.3 v1 A, 6.3 v1A 2.35 
OOO s Vet OOLIIAINOVChee anes tn 4.95 
: 800 vct 40 ma, 760 vet 500 ma 5.85 
: 50 or 46 v 200 ma, 5 v 2.4 A, 5v1l2A XMTR TUNING UNITS 

From BC 375:TU-9 (7.7-10mce); 
TU-10 (10-12.5 me); TU-22 
(350-650 ke); TU 26 (200-500 
ke). Each $2.25 
For BC 610: TU 48 (2.5-3 me); 
AO) GA} (SHS Neo > ANY 7 
(8-12 me). Each 1.7 
For BC 223AX: TU 17 ieee 

POWER CHOKES 
SWING CHOKE: 6hy, 150ma. 1.50 
4.5 to .8 hy; .2 to 1 Dual, 120 hy, 17 ma 
amp 12 OHMS 
ee eae $10.95 .0l hy, 2.5A. 1.50 
03 hy, 2A... 1.45 .35hy,.35A. 7.50] | TU 18 (3-4.5 mc). Each.. 1.95 
Sey enn Oa) Dual 2.5 hy, 130 ce BAND PASS FILTER 
a ee LY | Tat ll ts ere 
25 hy, 65ma. 1.10 .1 hy, 12 A, 46 ohms #70473. Sharp band pass 
Dea Plante Vasc etre abl A RN On oer 16.00 peaked at 700 cps. High-to- 
hy, 65ma.... 1.65 Dual .5 hy, 380 ma high impedance. Can be 
DWualeceny se LOOsMa wey ia ee eee: -95 plugged into ’phone output of 
ed nas (5 .noOn hy. 40) may ol receiver for good results. Cuts 
.116 by, ‘150 ma ohms....... -65 out QRM. New, with circuit 
Re 4 90) 22) hy. 200) ma 215 Giger arnae elec peas 2.25 

131-Q 
LIBERTY ST. 

NEW YORK 7, 
N. Y. 
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GREAT TUBE VALUES! 

ALL MERCHANDISE GUARANTEED. Mail orders promptly filled. Rated Concerns Send P 0 

Manufacturers’ Quantities In Stock 

All prices F. 0. B. New Yerk City. Send Money Order or Check. Shipping charges seat C. 0. D. 

COMMUNICATIONS EQUIPMENT CO. 

BEAM ROTATOR 

The most powerful, eect assembly 
offered on surplus for beam rotation. 
90:1 gear ratio turned by 24 vde motor 
that will run on 12 vac. Bicycle type 
sprocket for easy coupling to any shaft. 
9144” LX-614’W x 4”H. with mounting 
facility. New guaranteed, complete with 
110 vac to 12 vac step down trans- 
fOrmer fy.0- kb Sa ee ee $16.59 

BC 686 LINE AMPLIFIER 
With magneto ringer, 3-tube 25L6 
amplifier. For local point-to-point 
telephone operation,. remote operation 
of Phone Xmtr, remote reception of 
receiver output, monitoring facility. 
Requires only 24 vde for tube B for fill 
operation. 
New, less tubes, in wooden chest $18.50 
Per pair for 2-way pt-to-pt operation 

ANTENNA EQUIPMENT 
ANTENNA AN/122-A: Dipole, 
12’ L, ideal for that 6 meter beam. 
One side of dipole adjustable for 
fine tuning. Get four of them for 
only $20.00 or $5.65 each. 
ANTENNA AN/128-A. <A com- 
plete two-meter beam, originally 
designed to work with IFF set 
RC 148-A. this unit is extremely 
compact, rugged, efficient. Con- 
sists of two vertical radiators work- 
ing against a square reflector 3’ x 4’. 
You can’t beat this unit for high 
gain and directivity. New. .$40.00 
Adcock Direction Finding Beam 
Arrays, including apx 12 ft. cross- 
beam and 4 vertical dipoles. New 
and complete $47.5 
30 Ft. MAST SETS. Heavy duty 
rugged plywood. Crated in 3 sec- 
tions with coupling material. Two 
masts for ideal flat-top antenna. 

$40.00 per set 

11-10 METER 
PORTABLE /MOBILE RIG 

SCR 610 portable transmitter-receiver, 27 
to 38.9 me, crystal controlled, using FM for 
efficient operation. Unit consists of Xmtr- 
revr BC 659 and power supply PE 97 . 
operating frem 6 or 12 vdc. Slightly used, 
excellent condition $21.0 

ARC-5 ACCESSORIES 
CONVERSION COILS FOR ARC-5 

TRANSMITTERS 

M.O. Coils P.A. Coils Antenna Range 
Coils 

$1.00 ea. $1.00 ea. $.85 ea. 

#6029 #7247 #6033 3-4 Me. 
#6030 #9293 #60384 4-5.3 Me. 
#6032 #6035 7-9.1 Mc. 

ARC VFO KIT FOR 40 & 80 M 
ARC-5, Xmtr M.O. parts and circuit for 
that new VFO-exciter. Kit consists of the 
following: 1-#6029 or 6032 M.O. coil; 
1- Bae, tuning condenser; 1-#4990 padding 
gaps -#ARC-5 Xmtr. schematic. (Specify 

range when ordering). Complete 

single revr. mtg racks. .1.00,.. 
Modulation Trans. ARC #9466, push pull 
807’s to Plates and screens of 2 807’s in 
parallel 

D1I-9-4124 
CABLE 

_“COMSUPO” 
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little ‘‘stinkpot’’ anchored in one of the coves at 
Catalina Island. No DX ...no W9s... no 
telephones . . . none of the city racket. Just swim- 
ming... eating... sleeping .. . and, who knows, 
mavbe a tall, cool one, once in a while... . Ya 
droolin’??? 73. 

DX Qths 

C6HH, Hanson Lewis, P. O. Box 2, Hanchung 
(Nancheng, Shensi, China 

C8YCW, Box 73, Lanchow, Kansu, China 
CT3MN, Capitan de Artilleria, Mario Portela, 

Funchal, Madeira 
EAXXX, P. O. Box 7073, Newark, New Jersey 
ET3AH, Frank Frost, SPO Box 858, Addis Ababa, 

Ethiopia 
HP1LS, Stanley Lawrence, Box 1616, Panama, Re- 

public of Panama 
HS9F, Signal Division, Siamese Navy, Bangkok, Siam 
HP1LT, P. O. Box 528, Panama City, Panama 
MD4TH, Box 436, Mogadiscia, Somalia, East Africa 
OF1AS, Via G2MI 
OE1AD, Via PAQ@BK 
OQS5RA, Box 271, Leopoldville, Belgian Congo 
PK4PQ, P. O. Box 400, Rotterdam, Holland 
pene: B. Jansen, Bandjermasin, Koteistr. 5, Borneo, 
NEES 

PXQAB, Box 31, Andorre 
PK6XA, Bert Krygsman, c/o N.N.G.P.M., Sorong, 
New Guinea, N. E. |. 

TA1DB, Via HB9U 
VP1AA, Dwight Hunter, Box 178, Belize 
VP9KS, St. Kitts, B. W. I. 
VS9GT, RAF Station, Sharjah, British Forces in lraq 
VP8AM, Via RSGB 
VS3DS, c/o Mr. Sim, 43 Seafield Crescent, Aberdeen, 

Scotland 

VQ3H JP, P. O. Box 581, Nairobi, Kenya Colony, 
* East Africa 
W8WEA /Truk, c/o Navy 3410, FPO San Francisco, 

California 
XALF, Box 3024, Mombasa, Kenya Colony, East 

Africa 
ZS2Z, Marion Island, c/o P. O. Cape Town 
ZS2MI, Marion Island, c/o Postmaster Capetown, 

South Africa 
ZC6AO, State of Israel, Tel-Aviv, Box 4099 
ZD2GHK, Via G8VR 
ZB1AP, ©. Connell, 119 Guardamangia, Pieta, 

Malta 
ZD7AA, c/o Wireless Station, Saint Helena 
Swiss QSL Bureau, U.S.K.A. QSL Service, Postbox 
1203 St. Gallen, Switzerland 
Guatemala QSL Bureau, Manuel Gomez de Leon, 

P.O. Box 12, Guatemala City 

VeAssko SU eee 

(from page 51) 

announcing his call in English. The signal was S5 
with a slow rolling QgsB, W7KVU called him several 
times but to no avail. 
VE3ANY, long a hold out in VE land for verticals 

finally put up a 3-element wide spaced beam, and 
has been checking it in comparison to his vertical 
dipole. Tom Stence, W8NQD, says it is maddening 
to hear what apparently is a ham signal on 50 mc 
and listen to it for half an hour, only to have it go 
off with no identification. Also in case of antenna 
tests or tuning up and where no @so is desired, the 
operator should state that, when cutting the carrier. 
All of this would make for better operating, par- 

antenna 

The mest comprehensive, practical ‘antenna book yet 
published, with all the oldtried-and-true standards, 
plus some brand new ones. 

A general antenna text, not exclusively for the ham. 
Antenna techniques are given for all frequencies be- 
tween 16 kc. and 1000 Mc., regardless of application. 
Among the new, “‘hot’’ amateur antennas described are: 

* The VERTICAL TRIAD, a compact dx-dandy. 

* The OCTAPUSH, a single array for 40, 20, and 10! 

* The A GUR IAIN: an improved ‘‘Lazy-H”. Hotter than a firecracker 
on 10. 

%* The ELECTROTATOR, an electrically rotated broadside curtain. The 
beam turns while the antenna stands still! 

WRITTEN BY WOODROW SMITH, W6BCX, Editor of the pre-war 
Radio” and “Radio Handbook,” developer or popularizer of the Lazy- H, $ BUY IT FROM YOUR FAVOR- 

ITE RADIO PARTS JOBBER 
IN OR TECHNICAL BOOK DEAL- 

ER, or direct from us. Please add 
- 10c to mail orders; foreign, 25c. 

Plumber's Delight, Bi-Square, link-coupled universal antenna coupler, etc. 
The “Antenna Manual” has the same happy combination of how-to-do-it 
and simple explanations that have the made “‘Radio Handbook’”’ one of the 
world’s largest-selling radio texts. 
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Mail Centers 

To Speed Orders 

ELECTRO/NEWS 

29 Years of Service—500,000 Satisfied Customers 

Great New Radio Merger Announced! 
Below are shown 3 typical Lafayette- 
Concord values. Our shopping scouts 
will comb the country to bring you best- 
buys like these every month. So keep your 
bargain-hunting eye on Lafayette-Concord. 
You'll be missing plenty if you don’t. 

3-TUBE PHONO AMPLIFIER, 

424 

A compact, useful phono amplifier, ready 
for installation. Will work fine in hookup 
to record player. Uses 35Z5, 12SQ7 and 
50L6 tubes. Audio stages are capacity 
coupled. Tone and vol. controls with 14,” 
shafts. Plated chassis, 7 x 34 x 2” $424 
Including tubes, at a slam-bang low... 

ae PM SPEAKER Ideal to use with amp- 
WITH OUTPUT XFORMER lifier above or for re- 

placement in radio 
receivers, call, paging 
and inter-communica- 
tion systems. High 
quality, high permea- 
bility magnet. Formed 
one piece seamless 
cone. Dustproof spider 
and voice coil construc- 

3 tion. 2-watt capacity. 
Voice coil impedance 3.2 ohms. Includes output 
transformer which matches 50L6 or $439 
50B5 tubes. Only Lafayette has it for 

EXTRA SPECIAL! 
2 STATION INTERCOM BUY 

HOME - NURSERY - OFFICE 
GARAGE - STORE - FACTORY 

Complete 2 way system. Ideal for a dozen 
uses right in your home or place of busi- 
ness. Install in 5 minutes with screw 
driver. Calls can originate from either 
end. A baby’s whimper will pick up at 15 
feet. So powerful remote will operate over 2,000 
from master station. Plastic cabinets, tubes, 50’ 
connecting wire, etc., included. Supply will be 
limited to readers of this magazine, $ 95 
so send coupon with order.............+ 12 

LAFAYETTE-CONCORD unite. Form largest 
organization... offer biggest values... 
most complete stocks, fastest delivery. 
It’s special news — for you — this exciting 
combine of Lafayette and Concord. Special, 
because now you can get from the largest 
organization in the industry... 

1. GREATEST VALUES 
Tremendous purchasing power makes possible the 
lowest prices in the industry. Lafayette buys in 
huge quantities . . . savings are passed along. Just 
look through our new catalog and see what we mean. 
Compare Lafayette parts, radios, equipment... dollar for 
dollar. See if you can match the value anywhere! 

2. BIGGER STOCKS 
Lafayette’s huge stocks are complete to the tiniest 
accessory. Thousands upon thousands of items in- 
cluding many hard-to-get today. Full assortments, 
of course, in ham and hi-fi gear. Sound Systems? 
You bet! Lafayette P. A. is years ahead in en- 
gineering, styling, matchless performance. 

TELEVISION’S BIG NEWS — you can find the latest 
TV gear at Lafayette-Concord. Add dozens of AM 
and FM models, and kits of every size and type. 
Pages and pages of ’em in the catalog. And don’t 
forget Lafayette’s reputation as Test Equipment 
headquarters. Every known name is represented. 
Stocks are always complete and up-to-the-minute. 

3. FASTER DELIVERY 
Pahokee, Fla., Paducah, Ky., or Painted Post, 
Wyo., no matter where you are —you save time 
when you buy at Lafayette-Concord. Three Big 
Shipping Centers, located in focal spots in the 
South, East, and West, speed your order the same 
day it’s received. Yes sir, faster than you can say 
super-sonic, your order is being processed through the 
world’s largest radio house — marked special all the way. 

4. ENGINEERING SERVICE 
Stumped on a P.A. puzzler? Shoot the problem to 
our engineers — we hate to brag, but they’re smart. 
And that goes for our entire staff of answer-men. 
Hi-Fi, Television (you'll run into lulus in TV), 
you think them up, we’ll answer them promptly. 

5. OLD TIME RELIABILITY 
For 29 years, Lafayette-Concord has been giving 
folks “the best at the fairest prices”. This reliabil- 
ity is an old story to 500,000 satisfied customers... . So 
why take chances on unknowns? Trade with good old reli- 
able Lafayette-Concord — you'll be sure of a square deal. 

There you have 5 good reasons, and you'll prob- 
ably think of a few new ones yourself, once you 
start doing business with Lafayette-Concord. 
Don’t forget, too, the convenient L-C outlets. 
Check the addresses below. When you're in the 
neighborhood, drop in. Whether you buy or chat 
we think you'll like the way we do business. 

Sapiyette (ono) 
100 SIXTH AVENUE, NEW YORK 13 
265 PEACHTREE STREET, ATLANTA 3 
24 CENTRAL AVENUE, NEWARK 2 

September, 1948 

229 W. MADISON STREET, CHICAGO 6 

110 FEDERAL STREET, BOSTON 10 

542 EAST FORDHAM ROAD, BRONX 58 

BRAND NEW CATALOG! 
Don’t confuse this big book with any catalog 
you’ve ever seen before! When you get your 
copy, you'll see why. It’s complete! What a 
book to have! Page after page on television, 
hi-fi, radios, P.A., parts, tools, test equip- 
ment, ete., etc. Everything in radio is here. 
But that’s only the start of the story. 
Lafayette-Concord prices are lowest — get 
this FREE book now and see for yourself! 

JUST OFF THE PRESS! 
Whatever your interest in radio — service 
work, engineer, hobbyist, experimenter, be- 
ginner — there’s more in this book for you 
than in any ever before published. Don’t 
delay. Mail the coupon on penny postcard. 

RUSH THIS COUPON FOR 
CATALOG FREE orice 

Pama ee eee eee 

i LAFAYETTE-CONCORD, DEPT. CI-8 | | 

B lvo Sixth Ave., New York 13, or | 

901 W, Jackson Blyd., Chicago 7 MAI L ' 

i NOW 
@ © Please rush FREE catalug No. 89 i 

: 0 Tenclose $.....-scecesveeene Please fill attached order. : 

i i 
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ticularly when the state hunt is still on. Tom, 

W8NOQD, tried a crude experiment, being that he is 

a gunsmith by trade, of firing half wave lengths of 

wire to a considerable height by means of an old 
Civil War musket. The wire reached up about 
34000’. He was unable to observe any reflection 
from them, or any effect whatever. Hmmm, better 
change brands of cigarattes, or give me a drag, 
Thomas me boy, that’s a new one for sure, I theenk! 

~~ 
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static and his low modulation made him hard copy, 
Anyone else have news about this VP9?? 
W9UIA says the band was open 12 days in June, 

at least the openings he was able to get in on. XE1 
and XE2 was also added to W9UIA’s list, making it 
35 states and VE1-2-3, XE1-2. 

“roses ce srr ca nurs Na 

Be ENGINEERING 
| azine in the radio-electronics field! 

1—Broadcasting 
2—Transmitter and receiver manufacturing 

|  3—Sound-on-film equipment 
|  4—Recording (disc, wire and tape) 

5—Public address 
6—Industrial sound equipment and applications 
7—Acoustic treatment of studios, auditoriums, etc. 
8—Hi-Fidelity home reproducing systems. 

i 

| 
| The most widely discussed technical mag- 
i 
' 

| Each issue covers 5 or more of these subjects 

| 

The F.C.C. finally caught up with Rick Emerson, 
ex-W1KMZ/3, now W30JU. Rick is using his cir- 
cular polarized antenna, claiming 8 db gain in any 
direction over a dipole. At least it saves rotary 
worries in apartments! Two double hops opening 
were caught by W3O0JU on June 16, when it was 
open for W6s about 15 minutes, and on June 27 
when WQ@UEL in Colo. was worked. Condx in the 
D.C. area has been down in comparison to last year. 
WO6BPT in Santa Clara, Calif., says that the open- 

ings have been shorter than last year in both skip 
and duration, with new states getting harder day- 
by-day. He has reached 35, for the total to date. 

The town’s champion knob twister for Pampa, 
Texas, is WS5SHVP who has tuned the band daily 
since May. On June 5, the band finally opened for 
WS5HVP. W5HVP is new but to date has worked 
20 states XE1-2. The rig is 130 watts to a 3-element 
beam 40’ up in the sunny skies of Texas. 

Last month we mentioned the boys on our sick 
lisat—W7ACD, W@YKX and W8MVG. All are 
coming along nicely now, and W@YKX has re- 
turned home, but is still bedfast with little chance 
of being up for time to come. If you haven’t dropped 
Bill, WOYKX, a card, showing that we on 50 mc 
don’t forget a feller, please do so for Bill is still 
yearning to join in on the openings with little 
chance of doing so until next year. 
W9AQQ is back in Indianapolis after several 

years in Jacksonville, Fla. So far he has low power 
on 6 but with a new QTH in prospect, bigger things 
are planned. Even with the low power of 40 watts, 
Clair has been working some good bending into 
Chicago, Elkhart, Plymouth, Mich., and Ky., all 
around 200 miles. 
W5SHLD in Enid, Okla., recently put up a 3-ele- 

if you are not already a subscriber, fill out and 
mail NOW the subcription form on this page. 
AUDIO ENGINEERING is available only to sub- 
aaolianatt Make certain you get your copy every 
month. 

ESE a Le © SS! EE SS SEE EET GE EE EERE CESS EEE) OME oS US 

AUDIO ENGINEERING 
342 Madison Avenue, New York 17, N. Y. 
Subscription Price: InU.S. A. and Canada—1 2 issues $3-24 issues $5. Foreign subscriptions are $4 annually. 
Sirs: Here is mry (] cheek (or [] money order) for $........ Enter my subscription order to AUDIO 
ENGINEERING for the next............ issues. 

Name (please. print) 205 0.0 ccc cad va cee ee et heeeseupe bene saben s wed nie ae err 

Address 6 0 0 @ (Oe © © © © 0 0) © 6 6 6 6 0 (6 © 06 6 1 6 0. (0 6 6 a 0 (0 © 0 0: © fe 0 @ 0) 0 ew le 6 w 0 <0) e ©: (0) 10) (6) © (6) 1s) 0) 6 ove: Ve) ew) (6) 16) Omni LeNe le Ven reese Sen erie 
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your sleeves! But look... 

...out of your present income grows a 

wonderful future. There’s a home in the 

country, college for your children, travel 

and fun for the whole family, even a com- 

fortable retirement income for yourself. 

Here’s how the magic works. All you 
do is sign up for the Payroll Plan. Then 

regularly, automatically, part of every- 

thing you earn is used to purchase U. 8. 

Savings Bonds. 

And magically, week after week, these 

automatic savings pile up the money 

you ll need to pay for the future you want! 

Don’t forget that you're making 

NotTuHING in your hands! Nothing up 

money, too... every $75 Bond you buy 

today will be worth $100 in just 10 

years. And these Bonds play a big part 

in helping keep our country financially 

sound and strong, too. 

If you’re not on a payroll, and havea 
checking account, you can still enjoy 

the magic of automatic saving with the 

Bond-A-Month Plan. Ask about it at 

your bank. 

AUTOMATIC SAVING 1S SURE SAVING —U.S. SAVINGS BONOS 

September, 1948 

Contributed by this magazine in co-operation with the 

Magazine Publishers of America as a public service. 

| + US.» 
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SAM’S SURPLUS 
BC2375 Tuning Unite.) ae: $2.49 

HL-8 Audio: Filter sateen $1.39 

BOtAB9 7-9. 19m Newer ee $12.95 

ARG/5—7-0.1 mew Sane = ree 
ARG/5—4-5.3 me 
Special both for 

ment Workshop beam and has been working Okla- 
homa City and Wheatland about 90 miles with good 
regularity in comparison to his folded dipole. On 
July 18, WOZJB, at 280 mi. was contacted, proving 
further that a beam does wonders. W5GVS and 
W5LHU in Enid are also interested in getting on 
6 meters and are in the process of building up gear. 

From Jacksonville, Fla., we have a letter of pro- 
test from A. S. Rhoads, Jr. about the picture we 
printed recently of W4EID, saying that Miles 
couldn’t get any movie contracts or marriage pro- 

BC-454 TOC. cece nice ee ee Ondo posals with the poor picture printed of W4EID and 

MD/7 ARC/5 Mods. 2) Risen ein 199 his dog. My friend, it was the only picture we re- 

BC-456 Mod.2.,, a eee eee ees $3.95 ceived end, as ay wife an pecs piecncuy 
swooned when they saw it, I had to get rid of it fast. 

TRANSFORMERS Tex Brewer, ex-JOAAK and now W4MVD, says 

3900 v:°300 ma. 10: Gales eee tee $8.95 that the J9AAK being heard from the Islands isn’t 

6 D0 10) RR ERPER nt cb cs oucsaubdbaghcicadiass sobs opadd: $15.95 legitimate and that Tex isn’t QsLing for him. Tex 

250 v. de 150 ma. 6.3 v. & 5 v......... .... $3.95 still hopes to get on 6 meters, when his work of 
6.3 V. 15 Ditcciccdieece.ce eee eet ecient teeter $3.95 training the Reserves while stationed at Gunter 

12/24 V2 Qecciccaesnecovesneny evan deueape pte mpaule nr Te $2.95 Field, Ala., eases up somewhat. 

TUBES 50-mc Openings 
i eer ee ae he As mentioned last month the tremendous number 

VITA snurnnnsnsnsusnsnsnsnse $2498 |] of reports received each month in response to the 
B04 TL ine Gee ee cai ge Sporadic-E Project for the Watson Labs and the 

Neg oe heard and worked during the openings. Although 

ee | ea ee ie egiag even at this writing the project is still not in full 
swing (it will run about two years) the reaction of 
the 6-meter boys has been excellent. Each station 
participating in the project will receive a certificate 
of appreciation, and approximately five plaque 
awards will be given each year to the five stations 
turning in the best and the most useful reports. We 
don’t mind saying that considerable thought is going 
into the methods of judging and rationalizing the 
reports. Also, look for, or perhaps you will hear of, a 
surprise announcement concerning the project to be 
made within the very near future. 

While the Sporadic-E Project is attempting to 
make things as easy as possible for the work group, 
the copying of the logs to the reporting forms is 
somewhat tiresome. At WQ@ZJB we have taken 
about twenty sheets of the reporting forms inter- 

FILTER CONDENSERS 
9 mfd-4000.V: ..2c eee ee eee 
3 mid 4000 vai. canine eae ea 90. 

1 2 mfd 5000W eee ee ee ee 90-00 

Crystal special—5675 to 8650 kc 25 kc steps, 
any 6 for $5.00 

Cash with order. Minimum order $2.00. 
Express C.O.D. 

Prices subject to change without notice. 

ESEGE SALES CO. LTD. 
Distributors of 

Surplus Radio and Electronic Parts 

1366 Bond St. Los Angeles 15, Calif. 

Em 72 KENYON Pransformers For My Rig Xe 
\s |, cecauce Shey ptluays Put Out!” 

Hams everywhere specify KENYON “'T’’ Line Trans- 
formers! Manufactured under rigid standards, all 
KENYON transformers are constructed of the finest 

grades of material plus the skill and long experience 
of a highly trained competent operating staff. 

> 

“ 

All KENYON transformers are checked progressively 
in the course of manufacture and are laboratory- 

tested upon completion to insure satisfaction. Yes, 
KENYON “'T'’ Line Transformers meet the most 
exacting requirements of critical purchasers. For 
skillful engineering, progressive design and sound 
construction — Specify KENYON for top perform- 
ance in your rig! 

KENYON TRANSFORMER CO., Inc. “2 <" 
86 CQ 
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TELEVISION INTERFERENCE 

Its Causes and Cures 

A new Handbook by Radio Magazines, Inc., covering in detail the important 
facts of TVI. The TVI Handbook is edited to fill the pressing requirements of 
amateurs and other technicians confronted with the problems of TV interference, 
or otherwise unsatisfactory television reception. Included in its thorough treat- 
ment of causes and cures are a comprehensive set of TV screen photos depicting 
all types of reception, many case histories, preventative design data, and 
other equally pertinent facts. It is a vital publication for radiomen wherever 
TV is on, or about to go on the air. 

Price 50c postpaid, or order from your local dealer. 

CQ—Radio Magazines, Inc. 
342 MADISON AVE., New York 17, N. Y. 

Enclosedilinde $205. satyccne hes. formas copies of the TVI Handbook 

CGE Radio’ Magasiier, Inc. a 

I 
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SINCE 1931 

You know that experience talks. The crafts- 
men at Valpey average eight years continuous 
association with quartz fabrication. 

When you specify Valpey, you get superb 
oscillating blanks that reflect this long experi- 
ence .. . yet you pay no more! 

| For exact frequency control, look to Valpey! 
Complete catalog on request. 

VALPEY CRYSTAL CORPORATION 

Holliston, Massachusetts 

| W1ATP WIBZJ WIHVP WI1PLX 

EXCITING! been 
: MR oS 

LOSSES ZL alle He 
CORR, fees se ‘ a. 

FOUNDATION KIT = 

Engineered around the BC-610 series of plug-in tuning units. 
Described in the 11th edition Radio Handbook. Completed 
exciter uses 6AG7 crystal or electron coupled ascillator, 
6L6 buffer-doubler and 807 amplifier. Kit includes four 
tuning units (illustrated at right above with cover removed), 
special 51% aluminum relay rack panel, socket for plug-in 
i ts ap speeial pares; fopethee with full instructions 

s for assembling complete exciter. 
No. 31A28, FU-40 Foundation, SPECIAL....._........ $9.95 

PARTS KIT. Everything needed to complete exciter except 
tubes and_power supply. Includes all mica condensers, 
resistors, RF chokes, sockets, meter switch, O-200 ma meter, 
key jack, and miscellaneous parts. 9 
No. 31A28A, SPECIAL Per Kit, cee eee oD c 

WANT RG-58/U? 
Use RG-29/U—exactly the same except clear plastic 
cover overall. We Have It! ! 49 

dontinvous LENGTHS 50 cand over 3's ¢ . and over. 
No. 2A169. SPECIAL PER FOOT eo eae y; 2c 

DID YOU GET IT? THE BIG NEW B-A Catalog No. 481— 
EVERYTHING in Radio and Electronics. Write if you did not 
receive it. FREE on request. 

BURSTEIN -APP, 
1012-14 MCGEE STREET, 

EE 
pupa 

Se KANSAS CITY 6, MISSOURI ——— 

mixed with yellow or white second sheets and 
stapled them together. Then by inserting a carbon 
paper between the form and the second sheet we 
can get a copy of the form, which serves for the 
station log. As the pile runs down, they are un- 
stapled and the reporting forms sent along tothe 
project analysis. This also has the advantage that 
remarks, or unusual observations can be made 
directly on the form, while the contact is still fresh 
in your mind. 

June 25—Good two hour openings from the W4 area into 
W1, W2, W8 and W9. W5FRM reported excellent conditions 
over the south and mid-west paths. W9ALU heard a harmonic 
on 50.4 mc from KLCK onc.w. 

June 26—Sudden ionosphere storm began during early morn- 
ing. W7QOLZ had fluttery signals from upper W7 between 1940— 
2050 MST. W9ALU worked into W1 after 1900 CST. Upper 
W7 also report working in W6, while W6IWS worked into 
Colorado at 1930 PDST. 

June 27—lIlonosphere storm abated slowly during morning 
hours while band appeared open in all directions at same time. 
Probably open before, though first signals reported shortly after 
0900 EST between W1, W2 and W3 to W4, W5, W9 and W@. 
Also same paths later in evening with W9 to W@ skip down to 
less than 400 miles when W9ALU heard W@ZJB. In the west 
the W6 and W7 areas found conditions good from 1800 until 
2200 PST. XE1GE worked W5AJG at 1900 CST. W4FNR 
worked double hop into WSELL and W5VWU. WSAJG totalled 
31 contacts during 13 hours. W30JU also double hopped into 
WQUEL at 1015 EST. 

June 28—Another good to excellent day, though not as long 

in duration as the 27th. W6 into W7, W5 into W8, W9 and 

W®. W®@DER reports very good conditions to east and south- 
east from 1105 until 1830 CST. No double hop reported. 

June 29—Ionosphere conditions again very quiet with scat- 
tered good openings. W1, W2 into W8, W9 and W@. W7LYA 

worked as far east as Indiana. W5HLD crossed this reflecting 

area into upper W7. W7HEA and W7ILL report many W5, W6, 

W9 and W@ contacts. W6 into VE7 while VESNC heard W6 

and W@ from 1930 until 2200 CST. 
June 30—Weak scattered openings. W2RLV worked four 

VE1 stations. W7JPA reports periodic scattered signals from 

Colorado and California during afternoon and evening. 

July 1—W6 to W7 weak from 2100 to 2200 PST. W9 to W4 

shortly after 1100 with fair signals and W4 to W1 and W2 scat- 

tered after 190C EST. 
July 2—Poor to fair openings from W4 to W8 and VE3; W@ 

to W2, W3 and W8; W3 to W5 and from W7 to WS, W6 and 

W®. Mostly in early evening. 
July 3—XE1KE worked WS and W4 from 1150 to 1610 

CST. W4 to W8 and W9 from 1145 to 1245 EST. W5 and W6 

to upper W7 during early evening. 
July 4—Scattered morning opening WS to W7 and W@. Also 

W1 to W9 after 0930 CST. Ionosphere storm began in early 

evening. 
July 5—Scattered upper W7 to W6 during morning around 

0815 PST. Weak signals from W@ into W2, upper W4 and W9 

shortly after 1600 CST. Ionosphere conditions still greatly 

disturbed. : 

July 6—Late evening opening from W1, W2 and VE2 into 

W® between 2230 and 0100 CST the following day. Few W7 

to W@ contacts around 2100 CST. ey 

July 7—Good to excellent opening from W9 and W®@ into 

W2,.W3, W4, W5 and W7 from 1745 to 2300 CST. WS5AJG 

again worked more than 30 stations, while W5ML worked 22. 

Fair W7 into W5 from 2145 to 2245 CST. XE1KE -worked 

WS5JBW at 1215 CST while band was also open from W3 into 

WS5 and W9 after 1200 EST. W6 to VE7 after 1600 PST. 

VESNV heard W5 and W9 after 1830 MST. 
July 8—Fair opening from W@ to W1, W2, W3 and W8 be- 

tween 1830 and 2245 CST. Spotty opening W9 to W4 and W5 

during this period. W7 to W6 from 1300 to 1515 PST. Some 

W3 and W2 into W4 and WS from 2100 to 2145 EST. W4FNR 

in Florida heard double hop from W6 and W7 after 1440 EST. 

July 9—Some scattered W9 to WS work after 0900 CST. 

W2BYM worked W9ZHL at 1155 EST. Scattered W6 to W7 

from 1514 to 1530 PDST. W4GJO and W4EID worked into 

W5 from 1900 to 2245 EST. W7ILL in Wyoming worked W4, 

W5, W9 and W®@ between 1850 and 2150 MST. XE1KE heard 

several weak W2, W5 and W@ signals between 1945 and 2005 

CST. VESNC heard WS5 and W@ during the same period. 

July 10—Erratic opening with fair signals from 6900 until 

1800 EST between W1, W2 and W3 to W4, WS, W8, W9 and 

WO. WS to W2, W4, W9 and W@ from 1715 to 2050 CST. 

W7 to W6 and W@ from 1916 to 2218 PDST. 
July 11—Only report WS5SHLD and W4GJO at 2050 CST. 

July 12—No reports. 
July 13—Poor conditions from W6 to W7 around 1900 PST. 
July 14—Poor conditions again over same paths with some 

scattered W®@ signals. 
July 15—Poor conditions from W6 to W7 around 1845 PST. 

W@ODER works W5AJG while W4EQM works weak W@s. 
July 16 and 17—No reports received of sporadic-E. 
July 18—Short W7 to W® opening from 1700 CST. W6 to 
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W7 after 2040 PST. VE4YW worked WS, W9 and W@ after 
2000 CST. 

July 19—Wi7JPA reports working W5, W6 and W® from 
1815 to 1920 PST. 

July 20—Reports incomplete. 
July 21—Good conditions from W4 and WS into W1, W2, 

W3 and W8 from 1830 to 2230 EST. 
July 22—Reports incomplete, but probably an inactive day. 
July 23—Some scattered to good W4 and W5 work between 

1200 and 1500 EST. Also W4 to W1, W2 and W3 from 1600 
to 1800 EST with good signals. 

July 24—Scattered good to excellent conditions especially 
double hop from W4 into W6 and W7 peaking around 1300 
oe Also good conditions from W@ to WS, W7 and western 

July 25—Shifting scattered good to excellent conditions with 
sharp peaks and then abrupt fadeouts. W9 and W® into W1, 
W2, W3, W4, W5, W8 and W9. Possible double hop, not fully 
reported as yet. More next month. 

144-mc Notes 

The Midwest V.H.F. Club of Chicago is planning 
a 144-mc Qso party to be held late in September or 
early in October. V-h-f hams in IIl., Ind., Mich., 
Wisc., and Iowa are invited to participate in this 
contest. Surprise awards are promised to winners, 
according to W9NFK, who is committeeman in 
charge. 

The Chicago area gang now sport anything from 
verticals to horizontal arrays of the 12 to 32 ele- 
ment variety. W9JIL has been hearing a WS in the 
early AM who bears watching. W9ALR took 
himself a bride (it says here in small print)! 
WQ@BJV has worked WOSV and WQOHXY in 

Minn., at 154 miles and has heard WOUYU at 
185 miles, but no Qso as yet. 
W9AB worked WONFM a fair haul of 400 miles 

for a new state, VE3BHE was heard as well as 
W4FBJ in Ky. W5JLY-in San Antonio, Texas, 
worked WSAJG at 260 mi., WSFSC at 200 mi., 
WSAVW at 275 mi., W5VV 85 mi., and has heard 

W3GKP's 144- 
mc array. 4- 
8JK’s stacked. 

e beam is sus- 
pended from a 
windmill tower. 
The — polariza- 
tion may be 
changed by 
tuning the beam 
ontits side. 

other signals sounding like DX. Early morn skeds 
are now being kept with XE1QE and XE1KE by 
the W5s, says W5JLY, all with blood in their eye 
to really get that record in the deep south! 
W8WRN reports that 2 meters was very good 

on June 2-3-5-13-15-16-10-20-25. July 2 was very 
good when W8EP in Terra Alta, W. Va., came in 
S6. More stations were heard at this time than 
ever before from Pittsburgh. W4JBF in Ky. was 
an S6 off the back.of W8WRN’s 4-element beam 
in the attic. 
W9MBL got in on several openings on July 1-2- 

3-4, when stations in Ind., IIl., Wisc., Ohio, Ky.., 
were worked. .‘ newcomer to 2, with 20 watts 

DC AMMETER 
0 to 15 Amps, DC. 5” x 4” 
in size. Basic movement 
approx. 12 Ma. Has Mirror 
Scale. Includes test leads and 
black crackle metal carry- 
ing case. Overseas packed. 

5 ea. 
Wotstote | Oe eee $35.00 

os + © @e © ew ow a 

G.E. PYRANOL CONDENSERS 
-1 mfd 12,000 V.DC $4.95 .2mfd 750 V.AC 
2 sed 10,000 V.DC 4.25 (2,200 V.DC $ 49 
-lmfd 7,500V.DC 1.95 10mfd2,000V.DC 4.25 

1-.l1mfd 7,000V.DC 2.45 S8mfd2,000V.DC 3.70 
-lmfd 7,000V.DC 1.95 2mfd2,000V.DC 2.65 
-lmfd 6,000V.DC 1.65 4mfd1,000V.DC 1.00 

-03-.03 mfd 6,000 V.DC 1.65 38mfd1,000V.DC  .80 
-01-.03 mfd 6,000 V.DC 1.60 1mfd 800V.DC  .40 

-Olmfd 6,000V.DC 1.45 10mfd 600V.DC 1.35 
.lmfd 3,000V.DC .90 4mfd 600V.DC _ .69 

SELSYSN MOTORS 
Only $7.25 pair _ 

115 V., 60 Cyc. - 314” dia. x 
446" body. NO. C78248. 
USED IN PAIRS FOR RE- 
MOTE CONTROL. Also 50 
V., 50 Cyc. $4.75 pr. 

SELSYN DIFFERENTIAL 
115 V., 60 Cycl. «$2.25 
NO. C78249 Used each 
between two No. C78248 sel- 
syns as dampener. Can be 
converted to 3600 rpm motor 
in 10 minutes. Instructions 
supplied. (Also 50 V., 50 Cyc. 
$1.50 ea.) 

RELIANCE Merchandizing Co. 
September, 1948 

400 MA CHOKE 
1221190 ohm DC. 12 hb. 
net, 446" x 534” x 417", 
4 mtg. holes, 2 center 
terminals, her m e tically 
sealed. $3.85 
Only... 

NEW! RG8/U oa agAees 
500-2500 ft. $40.00 per M 5500-10,000 ft. $30.00 per M 

3000-5000 ft. 35.00 per M 10,500-20,000 ft. 27.50 per M 
over 20,000 ft. $25.00 per M 

No Charge For Reels 

COAXIAL FITTINGS 
83-ISP or PL 259 (Plug), 83-1AP or S0O239 (Socket), 
83-1R or M359 (Angle), 83-1J or PL258 (Junction), 
UG 21U (“N” Plug), UG 22U (‘‘N’” Socket), UG 27U 
CN” Angle), UG85U (Baby ““N” Plug).......... 40c ea. 
Boal IH OO) Nei a his oh = rede eee eee 10c ea. 
UG S28 UR (Pee) Rae eine ore. cats ae eee 1.00 ea. 

ALLEN SET SCREWS 

Oxlé nig fagaey 4-40x 32x 8-32x: 
All sizes : $1.50 per C 
Wrenches (2-56 out of stock) 2c each 
ALLEN Socket Head Screws, stainless steel, 10-32 
size a" 4”, 1K” 

NEW SURPLUS TUBES 
71 $ .51 

}4-20x}4 2-56x1/16 

4-16x%% 

. 6H6 . 25L6 $ .70 
43 636 68 3516 7 
77 = 66K6 65 3525 47 
83 6L6GA 99 117Z6GT 1.19 
-77 ~=6SH7 51 VR75 -97 
86 6837 69 VR9O -70 
29 6SN7 83 VR105 -70 
71 = 6V6GT -69 VRI150 -70 
MINIMUM ORDER $3.00 

Dept. Q, Arch Street at 23rd, Philadelphia 3, Pa. 

ORDERS FOB PHILA. Rittenhouse 6-4927 
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MEGACYCLE METER 
ara, MODEL 59 

A multi-purpose grid- < 
dip oscillator that will “ 
prove most useful to 
the amateur or engi- 
neer in either receiver 
or transmitter work. 
An important instru- 
ment for the radio ser- 
viceman. 

FREQUENCY 

2.2 Mc. to 400 Mc. 

MODULATION 

CW or 120 cycles, 

or external 

POWER 

SUPPLY 

110-120 volts 

50-60 cycles 

MEASUREMENTS CORPORATION 
ee. BOONTON NEW JERSEY erie 

we’re GILDING the LILY! 

the NEW, IMPROVED =) 
Model 7-B-1, engineerer | 
to meet YOUR needs! {| 

Carefully engineered, and manufactured of the finest ma- 
terials, the ESPEY Model 7-B-1 is specifically designed to 
meet the most exacting requirements for a replacement 
chassis, and will lend itself to any type of installation. This 
model is drift-compensated, AM/FM, with 10 tubes plus 
rectifier. Supplied complete, ready to operate. 

Send to DEPT. E-9 TODAY for FREE LITERATURE. 

ESPEY MANUFACTURING CO., Inc. 
528 EAST 72nd STREET - NEW YORK 21, N. Y. 

“ESTABLISHED - 1928”’ 

and a 4-element beam, W9MBL is now hugging the 
band for all it’s worth. 
WS5AJG mentions that his vertical dipole up 75’ 

gives just as good account of itself as his 16-element 
beam up 30’. This has been checked locally and 
on the early morn openings. Plans are now to 
raise the 16 element to the 75’ position just to see 
if it’s so! 

In. Pensacola, Fla.. W4EQR, CNK and HIZ are 
active and have looked for the W5s in the early 
morn, but to date no DX, although they are hoping. 
WSNLZ in Oklahoma City says the gang there 

are at it also for DX but nothing to date, although 
lots of listening has been done. They are working 
into Watonga, Okla., a distance of 60 miles. A daily 
sked with W5AJG is kept from 0700-0800 CST. 
On July 21 from 0732 to 0800 signals were heard 
in the 144-145 mc region from the southeast; c.w. 
would have made the contacts as signals were too 
weak to read on phone. 
W4CA and the gang in Roanoke, Va., are now 

experimenting with rhombics on 144 mc. A few 
weak carriers have been logged but nothing definite 
as yet. 

144 MC Honor Roll 

States Districts States Districts | 

12 4 VE1\W8QKkI 4 VE3 
11. 4 VE1\W8PYY 
8,.5 WE3|\W3RUE} VES 

W1JFF £11 WOWGZ 
i W@DDX 

W@MZH 
W@RNC 
WOZJB 

WIPIV says that the band has been good in the 
east to as far south as Va., but not much to the 
west. June 27, VE1QY was heard 20 db over S9, 
off the back of W1PIVs 32-element beam. Ed, 
WIPIV is still looking out west for DX, and calls — | 
CQ each night on both horizontal and vertical 
around 2130 EDST. s 
W9LWE in Chicago made a trip to Caledonia, 

Minn., on July 3, just to see what could be worked 
from there in the way of 2-meter DX. Contacts 
ranging from 100 to 300 miles were made in IIl., 
Wisc., Minn., and Mich. Indiana and Iowa were 
heard, as well as a W4 whose call just didn’t come 
through again, the use of c.w. would have made 
some of the contacts that were too weak for phone. 
A return trip is contemplated and advance notice 
cards will be sent out. 

ONE SIDEBAND, ONE STAGE 

(from page 22) 

should be vertical and horizontal, however, and it 

should tip only slightly as the frequency is varied 

over the above audio range. The shape of the ellipse 
should not change over the audio range, although its 

size should decrease toward each end of the range. 
(Continued on page 92) 
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PIONEER CHASSIS PUNCH 
<n eo. 
Soy (Pot. Pending) 

coe 

CUTS ANY SIZE LARGER 
SQUARE OR ANGULAR HOLE 

SIMPLE 
HAND 

For Transformers, I.F.'s, Plugs. WRENCH 

Binding Post Strips, Sockets, Ete, SCREW 

ACTION 
Banished forever is hand hack saw: 
ing or filing of holes for hard to 
mount parts. Sizes to meet every 

need. 

SIZES 

NET | $2.95 | $3.50 | 
| ' 

$1.95 $2.15 $2.30 2.65 

Buy it at your favorite distributor 

PION 
NARROW BAND 
F. M. ADAPTER 

This unit was especially designed and engineered for the 
reception of narrow band FM signals. It is easily attached 
to your present receiver and will give you AM or narrow 
band FM reception by the position of the SPDT switch. 
It effectively broadens amateur frequency allocations so 
that more amateurs can operate within allocated fre- 
quencies. 
In the photograph the D & L Adapter shown is approximate- 
ly \ actual size. Here are some of its outstanding features: 
Eliminates QRM, rejects AM signals in FM switch posi- 
tion, tunes to any IF frequency between 425 and 475 ke., 
uses 6AG5 Limiter and 6H6 in special phase shifting 
Cheeulbs, j.ccat as Pa Owe aac Mores wie eee $4 5 45 

See your Jobber today or write direct for further details. 

Del 
ELECTRONIC DEVELOPMENT CO. 

5302 Virginia Avenue Hollywood 27, Colifornia 
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If the ’scope can be adjusted to give equal deflec- 
tion sensitivities and zero phase shift and is set in 
this manner, the appearance of an ellipse is an in- 
dication that something is amiss. If the ellipse 
has axes which are horizontal and vertical and does 
not tilt or change shape as the frequency is varied, 
it is merely an indication that the two output volt- 
ages are not equal, but the phasing is proper. (This 
effect can also occur if it is necessary to make the 
two deflections unequal to eliminate phase shift in 
the scope, as mentioned above.) Unequal output 
voltages can be corrected by changes in the 6SJ7- 
6L6G sections, as previously described, but if the 
pattern is an ellipse at some frequencies and turns 
into a circle at others or if it is an ellipse which 
changes its shape or tilts, the fault lies in the phase- 
shift networks. 

The easiest test which can be made on the net- 
works is to check their resonant frequencies. This is 
done by connecting one of the ’scope inputs to the 
plate or cathode of the 6SN7GT while leaving the 
other connected to one of the 6L6G grids. Resonance 
is indicated by a diagonal straight-line pattern at 
some frequency. The resonance should appear quite 
sharp, and should be at 1590 cycles for the “A” 
channel and 350 cycles for the ‘‘B”’ channel. At the 
resonant frequency of the “A” channel, the “B” 
channel should show a 90-degree phase shift, and 
vice versa. If these relationships are not obtained, 
the networks may be doctored slightly by shunting 
large resistors across those already in place or con- 
necting small resistors in series with them. Decreas- 
ing the resistance raises the resonant frequency, 
while increasing the resistance has the opposite 
effect. The object is to get the resonant frequencies 
to have a ratio of 4.53:1 and keep the output of each 
network constant over the audio band. This is not 
easy to do by cut-and-try, and it is much better to — 
select the R and C values accurately at the outset. 

In all the foregoing it has been assumed that 
there is at all times 180 degrees phase shift in the 
6SJ7s which are between the networks and the 
6L6G grids, and this should be true unless there is 
something drastically wrong. The phase shifts 
through the 6SJ7s may be checked with the aid of 
the ’scope, if they are suspected of adding a shift 
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i 
if 

| the plate-tank capacitor. 
| indicate power output at this point. 

) resonant at the operating frequency should now be 

which varies with frequency. | 
With the networks operating properly, the feed- 

back resistors may be re-connected, and the scope 
inputs transferred to the modulation transformer 
output terminals (one terminal against ground on 

each channel), and whatever changes necessary 
_may be made in the two channels to equalize their 
outputs. At this point, a comparison of the outputs 
| should show a pretty respectable circle over the 
» whole audio range, with an elliptical pattern just 
_ beginning to be evident at 150 and 3500 cycles. 

| Tuning The'R-F Section 

The r-f section should be first tuned up at a plate 
| voltage in the neighborhood of 1000 to 1500 volts, 
| with the slider on resistor Rsz in the modulator 
| initially set to give zero screen bias. With the plate 
_ voltage off and no modulation, C, should be tuned to 
| resonance as indicated by maximum grid current to 
| the upper pair of tubes of Fig. 6. The coupling to the 
exciter should be adjusted to give a grid current of 

) about 20 milliamperes. ZL, and Ly should be widely 
_ separated when this is done, and Cy should be set at 
| maximum capacitance. 

_ of a 100-watt lamp should be connected to the an- 
A dummy load consisting 

tenna terminals, and plate voltage and modulation 
_ applied. As the modulation is increased, the plate 

current to the r-f section should rise, and it should be 
possible to find a plate current dip when varying 

The load lamp should 
A circuit 

connected directly to the vertical plates of the oscil- 
loscope, and a link run from this circuit to a loop 
which is loosely coupled to the leads connecting to 
the lamp load. The purpose of the tuned circuit at 
the ’scope is to eliminate harmonics, which would 
otherwise cause confusion. With a moderate amount 
of modulation applied to the transmitter, the tuned 
circuit at the 'scope should be resonanted, and the 
coupling to it adjusted for a convenient amount of 
deflection. The regular linear sweep should be used 
on the horizontal plates of the ’scope. At this point, 
the picture obtained should be an envelope of half 
sine waves. The outline of the top and bottom of 
the pattern should look like the output from a full- 
wave rectifier before filtering. If the proper picture 
is not obtained, adjust the load coupling, plate tun- 
ing, and excitation. 

Next, place Ly about an inch from L, and adjust 
C2 for resonance. Resonance will be indicated by 
maximum grid current on the lower pair of tubes of 
fig. 6 and a sharp dip in the grid current to the up- 
per pair. Adjust the coupling between L, and Ly 
so that the grid currents to the two pairs of tubes 
are equal when C} is resonated. The tuning of C; 
will not have much effect on the relative grid cur- 
rents, and C, may be left at the point originally used 
when operating with one pair of tubes alone. The 
pattern appearing on the ’scope will now be some- 
thing approximating an unmodulated ‘‘carrier” (or a 
c-w signal) when modulation is applied. At this 
point it is desirable to reduce the modulation to zero 
and observe whether any vertic al deflection appears 
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on the ’scope. Deflection without modulation in- 

dicates either that the excitation frequency is leak- 

ing through the amplifier, due to unbalance, or that 

there is direct coupling into the ’scope from, the 

exciter or the amplifier grid circuit. Detuning the 

amplifier plate circuit will immediately show whether 

there is leakage through it, by changing the amount 

of vertical deflection. The carrier-frequency com- 

ponent of the unit shown in the photos has never 

been strong enough to give more than a very slight 

deflection on the ’scope, but direct leakage around 

the amplifier has been a real problem. Leakage must 

be eliminated, as the output patterns obtained when 

leakage is present can be exceedingly confusing. 

Proper grounding of the ’scope chassis and removing 

it to a respectable distance from the r-f equipment 

have been found to be the most successful methods 

of eliminating stray r.f. The use of a coaxial line 

for the link between the ’scope and the amplifier has 

also been found helpful. 

With stray coupling removed and modulation 

applied, the pattern appearing on the ’scope will be 

an unmodulated carrier, such as might be obtained 

from a c-w transmitter with plenty of filter, if the 

modulating source is a sine wave and only one side- 

frequency is being produced. In practice, there will 

always be a certain amount of the unwanted side- 

frequency produced, and the r-f envelope will con- 

tain a small amount of ripple on the upper and lower 

edges. Lz» should be slid back and forth a small 

amount and Cy, adjusted to give minimum ripple. 

Once the proper setting for C, and the proper 

coupling between L; and Lz has been found for each 

band, frequency shifts of 30 to 50 kc in either direc- 

tion on the 14-mc band and 20 to 30 kc on the 

3.9-mc band may be made without retuning. Re- 

tuning by means of trimmer C7 will be necessary ifa 

greater frequency change is desired. Retuning is 

simple, however, as C; is merely adjusted for maxi- 

mum grid current to the tubes connected to L2-Cz. 

Next, try reducing the modulation to zero, and 

then increase it slowly. For the first small amount of 

modulation, the plate current to the r-f section 

should either remain at the zero-m>dulation value, 

increase immediately, or decrease very slightly and 

then rise. If there is a very marked drop in plate 

current, the screen bias and excitation should be 

changed to find a combination which results in 

only a slight drop in plate current, or no drop, fol- 

lowed by a rapid increase, as the modulation is in- 

creased further. As the modulation is increased, a 

point will be found where the output seen on the 

’scope stops increasing, and the ripple begins to 

flatten off. Adjust the loading and excitation to get 

the highest possible output before flattening occurs, 

checking to make certain that the changes do not 

cause a large drop in plate current for small amounts 

of modulation. If the ripple is too slight to allow 

the flattening to be observed conveniently, detune 

Cy slightly to produce some ripple when adjusting 

the loading and excitation for maximum output, 

and then restore C to the proper position. 

Once familiarity with the proper method of ad- 

justment has been obtained, the plate voltage may 
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be raised to any amount up to 3000 volts. A pair of 
100-watt lamps should be used for a load at plate 
voltages above 1500 volts. The screen bias should 
be set to give the maximum possible zero-modula- 
tion input within the previously mentioned limita- 
tion that the plate current should increase and not 
decrease for small amounts of modulation. The 
maximum allowable input with no modulation is 
150 to 200 watts, however. Under these conditions, 
the plate dissipation may rise to somewhat over the 
maximum tube ratings when the audio oscillator is 
used as a modulation source. Under normal con- 
versational voice modulation, however, scarcely any 
increase in dissipation over the zero-signal condition 
will be noticed. 

_ With a plate voltage of 2500 volts, the output 
should be somewhat over 200 watts, with a plate 
current which rises from something less than 80 
milliamperes with no modulation to about 200 
milliamperes under sustained sine-wave modulation. 
The plate current under voice modulation depends 
somewhat on the characteristics of the meter used, 
and it is best to use the oscilloscope, with the sweep 
reduced to small horizontal deflection, as a peak 
output indicator. The output peaks should be kept 
below the point which was found to give maximum 
output without flattening when sine-wave modula- 
tion was used. 

An Improvement 

A worth while addition to the unit described here 
would be some sort of simple fixed-frequency audio 
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oscillator located on the modulator chassis arranged 
to be connected into the audio system by throwing a 
switch, as tuning of the r-f section requires a steady, 
pure modulation source. To be of any value, how- 

ever, the oscillator would have to deliver a signal 
free of harmonics. A single-tube oscillator of the 
phase-shift type should be suitable.1 
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man, W6KFQ, for portions of the mechanical and 

assembly work on the equipment described. 
1 F. E, Terman, ‘‘Radio Engineers Handbook,” 1st ed., pp. 505— 
506, McGraw-Hill, 1943. 

DX MAN TICK? 

(from page 39) 

ating procedures were criticized severely when 50% 
of those polled thought that calling CQ DX was a 
very poor practice. 14% said it was permissible 
under some circumstances, i.e., when the band is 
open and/or you already know your signal is reach- 
ing near the desired area. 36%, however, thought 
that it was very useful, in fact, quoting examples of 
good DX who had answered such calls. 

The practice of calling DX on their own frequency 
and thus confining the two station gso (?) to one 
channel was also criticized. 60% definitely stated 
that this just meant more congestion and piling up 
on the frequency. 30% thought this procedure was 
reasonable from an objective viewpoint, while 10% 
thought it would work sometimes if everyone would 
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cooperate in keeping that particular channel other- 
wise clear during the individual Qsos. 

The question that attracted the most vehement 
replies was Question 4 on whether the log of the sta- 
tion could be used to establish W.A.Z. and DXCC. 
Omitting the descriptive ‘‘No’s” and the discourses 
on human frailities, 68% voted that under no cir- 
cumstances should a notarized log be used for certi- 
fication. 26% were a little more lenient in their 
judgment of fellow hams and voted “Yes.” 6% 
preferred to offer no opinion. Of the “Yes” vote it 
is interesting to note, however, that it is tempered 
by the fact that the acceptance of the logs should not 
be considered good practice and when no Qst cards 
are available for a legitimate reason the DX station 
should be asked to send a copy of his log to a central 
agency here in the States for the purposes of double- 
checking. 

21-mc Band Division 
The last question to be analyzed dealt with the 

phone and c-w division of the new 21-mc band. In 
particular, over 80% of those polled had visions of 
operating there as soon as it was opened. The 
division of the band was polled and questionee was 
asked to make his own phone/c-w separations. Many 
were so random that only a general grouping could 
be tabulated. 

Question: Mow do you think the 21-mc band should 
be divided? 

All phone 25% for c.w. 50% for c.w. 
75 % for phone 50% for phone 

1% 13% 48% 
75% for c.w. All c.w. 
25 % for phone 

8% 3% 
It appears that one out of every two DX men 

thinks that the 21-mc band should be split 50-50. 
Of these, however, 15% wanted it limited to either 
Class A or Class B phone privileges, while about 8% 
thought that we should sacrifice 50 kc for the benefit 
of foreign signals, free of VE phones and all W sig- 
nals, phone or c.w. A surprisingly large group, one 
out of every four hams, prefered a little more dis- 
cussion on what the band is like before committing 
themselves. 

Summary 
Excluding the personal factors given in the first 

part of this article, we find that when considering the 
group of radio amateurs particularly interested in 
working DX, one out of every five has built separate 

NOW FOR $19.35 

transmitters for each of the DX bands while one out 
of every twenty uses a separate final amplifier on 
10-20-40 meters. Seven out of every ten DXing 
amateurs have some type of bandswitching to permit 
rapid changeover from one band to another. 

About three out of every five amateurs can oper- 
ate break-in and about the same proportion use a 
keying monitor. Two out of every five are convinced 
that their own station location is below average, 
seven of every ten amateurs suffer from auto ignition 
QRN, while six of every ten have local QRM from fel- 
low hams in the immediate neighborhood. 

Only four out of every ten favor the practice of 
calling DX on their own frequency and less than 
three of every ten would trust the sworn-to log of a 
station in place of a QsL card. 

BC-455 ON 10 

(from page 44) 

Preferably a signal generator feeding a 28-mc sig- 
nal into the mixer grid should be used to start the 
realignment. Set the dial to 6.5 mc and adjust the 
oscillator trimmer and slug until a signal is heard. 
Next feed the 28-mc signal into the r-f stage through 
the antenna post and tune the mixer and r-f slugs 
for maximum signal output. An output meter 
should be used rather than tuning solely by ear. 
Now tune the signal generator to 30 mc and pick up 
the signal by rotating the receiver tuning dial. At 
this point tune the r-f and mixer trimmers for maxi- 
mum signal output. Do not retune the slugs at the 
high end, nor the trimmers at the low end, as this 
will upset the tracking of the mixer and oscillator. 
Repeat the two settings until the tracking is accurate. 
Then remove the shield cans and replace the slug 
locking tabs. If care has been exercised in replacing 
the locking tabs the tuning should still be correct. 
Sometimes it may be advantageous to align the i-f 
transformers with the 28-mc input as the last step. 

An a-v-c circuit has been added to our receiver 
and the detailed changes are shown in Fig. 1. The 
25,000-ohm midget potentiometer is wired into the 
circuit to replace the external gain control of the 
BC-455B. The arm and one side of the potentio- 
meter are grounded and the other side is connected — 
to pin 1 on J-1, or pin 3 (outside view) on J-3. 

A 2-METER CONVERTER 
Use as tuning head in front of 522 or L.F. receiver. Slug tuned. 
Vernier dial. Tried and tested by our own engineer hams on 2 
meters. 

Covers 143-149 mc. 6AK5 R.F., 656 oscillator mixer, 12 mc I.F. 
Antenna input for coax or Twin-Lead. Power required 150 v.d.c., 
20 ma; 6.3 v, .625 amp. Fully shielded in gray crackle aluminum 
case, 634’’ wide, 3’’ deep, 554” high. 

Available from your jobber $19.35 net 

AERMOTIVE EQUIPMENT CORPORATION 
1632 Central St. Kansas City 8, Missouri 



THE YL’S FREQUENCY 

(from page 58) 

my degree in electrical engineering tucked away. I 
had taken the power option, but as it so often hap- 
pens I started doing work more along the communica- 
tions line. While in school I was editor of the en- 
gineering mag there—was also elected honorary 
member of Tau Beta Pi. 
_“T left for California and North American Avia- 

tion in August, ’46, and worked in their research 
department as a research analyst in the servomech- 
anism group. W6WRJ took up where my dad left 
off and got me up on c.w. so I could pass the exam. 
Met the OM at North American, where he was an 
aeronautical engineer, and when he left for Ohio 
and Curtiss-Wright Corp. I followed him and got a 
job with Curtiss doing about the same type of work 
I did in California. I was in their research depart- 
ment and besides the paper work did some testing 
in the electronics lab—all on proposed servos. By 
the way, I knew Terry McLaughlin, W3VYU, 
there. She took my job when I quit. 
“We lived in a trailer while in Columbus, and 

even though it was only 19 feet long I got the rig in. 
Space was so limited, though, that the speaker for 
the receiver had to sit on the floor. The receiver and 
transmitter sat in a little cubby hole in the end of the 
trailer, which was all right as long as the station was 
operating okay and I didn’t have to get inside either 
one. Then it was really a job, because putting the 
gear anywhere else practically made one of us move 
outside. My first amateur operations were from there 
as W6YYS/8, and the first contact was with my 
dad in Wisconsin—W9DP. I was on 40 c.w. The 
antenna was a half-wave doublet strung between a 
tree and a short pole on top of a telephone pole and 
up about 20-25 feet. Have my Class A now and am 
on 20-meter phone. Receiver isan RME-69. Trans- 
mitter is a Lafayette with a T-40 in the final and 
running about 60 watts. This must be a good loca- 
tion because my 60 watts are working out fine. The 
antenna is a half-wave doublet a few feet above the 
roof of the house. 
“My OM’s brother is ex-W5FBY (he’s in New 

York now) and he often listens in on the skeds to 
Wisconsin so he can get the news first hand. My 
OM isn’t a ham, but he’s just about decided that 
he had better take it up. He says after having put up 
my antenna three times he has to protect his in- 
terests by being able to use it, too!” 
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UNDERSTANDING SS 

(from page 26) 

trying to hold one phase fixed and vary the other 
by 90 degrees, Dome’s scheme was to let both volt- 
ages shift in phase, but keep them shifting in such a 
way that they were 90 degrees apart over a wide 
band of frequencies. To do this, a pair of networks 
in which the output amplitude is constant while the 
phase varies as the logarithm of the frequency are 
used. The networks are designed so that at the 
point where one has a shift of 90 degrees the other 
has 180 degrees. At another frequency where the 
first has a shift of 100 degrees the other will have a 
shift of 190 degrees, and so on, always maintaining 
the 90-degree difference between the two.  Rela- 
tively simple networks serve for voice communica- 
tion frequencies, where a band of 150 to 3500 cycles 
is adequate. 

Figure 5 shows a pair of the networks with design 
data for voice-frequency use. It is worth noting 
that in each network the RC products of the three 
resistor-capacitor combinations are equal, and that 
the RC product used in one network is 4.53 times 
that of the other. To shift the band over which the 
network operates up or down in frequency it is 
merely necessary to lower or raise the RC products 
accordingly, holding the 4.53 ratio between net- 
works. The networks have a resonant frequency at 
which the phase shift through them is 180 degrees. 
If the networks are operating properly, the resonant 
frequency of one will be 4.53 times that of the other, 
and this makes it easy to check their performance 
by measuring the two resonant frequencies with the 
aid of an oscilloscope and a calibrated audio oscil- 
lator. Ordinarily, the networks are fed from a 
phase inverter tube, rather than from the center- 
tapped transformers shown for simplicity in Fzg. 5. 

By using a pair of these networks, as shown, each 
one feeding a separate modulator, and the two net- 
works driven from a common audio source, the neces- 

sary audio outputs to make the single-sideband gen- 
erator of Fig. 4 work are obtained, provided each 
modulator has a center-tapped output transformer 
or an equivalent phase splitter. 

Variations 

Figure 4 shows the four amplifiers being plate 
modulated. Plate modulation is not necessary, 
however, and is seldom used with this type of single- 
sideband generator. If triodes are used for the four 
amplifier tubes, grid modulation is quite suitable. 
When tetrodes or pentodes are used, either grid, 
screen, or suppressor modulation may be used. 

Figure 4 also shows a separate plate tank for each 
of the four amplifiers. As these tank circuits are all 
connected in parallel, they may obviously be re- 
placed by a single tank to which all four tubes are 
connected. The single-ended plate tank may also 
be changed to a push-pull arrangement if changes in 
the phasing of the four grids are made. This method 
of connection leads to a somewhat simpler circuit, 
and is shown in a practical 200-watt single-sideband 
transmitter described in this issue. 

CQ 



LOW COST AUDIO SELECTIVITY 

(from page 27) 

Melt out all of the wax on a hot plate or the stove 
(if you can get away with it) and cut the leads to the 
condenser block close to the block (lower compart- 
ment). With the casting still warm so that the re- 
maining wax Coating is soft, the coils may be pulled 
gently out of the channels with pliers, after the 
adjusting screws on top are loosened. 

Select the proper coils, but keep the rest—maybe 
you can figure out a filter to use them in. The coils 
may be put back in the casting as a convenient 
mount for them and the new condensers packed in 
the remaining space. Fair results may be had using 
the coils as they come, but for peak performance the 
inductance should be adjusted by means of a bridge 
to the values given in the table. I took mine out and 
bent the laminations until the correct inductance 
resulted and then- taped them down with scotch 
tape. The other components were soldered together, 
taped and re-potted in an old transformer case. It 
is well to use the best condensers obtainable since 
condensers with poor Q may spoil the cut-off of the 
filter. 

The circuit of Fig. 2 is recommended for optimum 
performance. It allows the filter to be matched 
properly by the cathode follower. Do not use a cir- 

NEXT AUDIO 
GE 

Fig. 2. Recommended circuit for obtaining optimum 
performance of modified filter using cathode follower. 

cuit which allows d.c. to flow through the filter be- 
cause it will saturate or change the inductances. 

Listening on the band with a filter is a new ex- 
perience, even with narrow-band receivers. You 
may not like it at first, but just give it a try in some 

real QRM! Note also the reduction in background 
noise and QRN it provides. 

SCRATCHI 

(from page 10) 

antennas between tower legs. This same ham are 
using 872A toobs as rectifiers for bias supply. I 
are unable to see final stage on acct. all high power 
stuff are in concrete sub-basement 25 feet down so 
are keeping toobs cool from Arizona sun. Also this 
are to keep F.C.C. inspector from noseying around. 
The situayshu-. are such in this town that the b-c 
stations are running to the amateurs when they are 
not having the parts they want or they are blowing 
there last spare toob. 

Last place we are visiting our host is passing out 
cactus juice as freely as DX man giving out 599X 
reports to choice DX. Scratchi are not wanting to 
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appearing impolite, so result is Scratchi are finally 

passing out also. Next morning Hon. Head are 

feeling same size as $1.49 surplus toob. I are able to 

attend prize drawing, and are even winning nice 

pair of earphones. I are planning to try them on 

when Hon. Head are back to normal size and quits 

throbbing. 
Yours respectively, 
Hashafisti Scratchi 

DE LUXE REGENERATIVE RECEIVER 

(from page 37) 

need be observed in this portion of the receiver, and 

no difficulties should be encountered. 

Coils 
The plug-in coils are wound on 34” polystyrene 

forms, Amphenol 24-5H. Since the L/C ratio is very 
large, it is difficult to give exact coil data. Stray 

capacities of the circuit form a large portion of the 

total tuning capacity, and these capacities can be 

expected to vary with each individual construction. 

For this reason a procedure for aligning the coils is 

given rather than complete coil data. The 20-meter 
coils require approximately 15 turns spaced over a 

14” winding length, using No. 22 single enamel wire. 

When initially wound, the feedback coil tap is made 

at the second turn from the bottom, and one or two 

extra turns given the entire coil. The leads are 

wedged into the coil form pins in a temporary man- 

ner using small scraps of wire. Only the oscillator 

coil is wound, and temporarily a one megohm re- 

sistor or an r-f choke connected across the r-f coil 

connections. The smoothness of regeneration is 

checked first, and if the action is sharp and sudden 

when the control is advanced, fewer turns are used 

on the feedback section of the coil. The tube should 

oscillate easily throughout the tuning range of the 

coil, and as arough guide, the tube should break into 

oscillation with approximately 35 volts on the screen. 

Oftentimes, the smoothness of regeneration can be 

increased by experimenting with the size of the grid 

leak, grid condenser combination. 

After regeneration is reasonably smooth, the coil 

is pruned to cover the proper frequencies. This is 

easily done by setting the receiver in an oscillating 

condition and tuning in the signal on a nearby all- 

wave receiver. A signal generator is of assistance, 

but not essential, in checking the coil frequency. 

Once the frequency is found, it is a simple matter to 

remove turns until the ham band is exactly centered 

on the tuning dial. A tuning wand is a helpful item 

in adjusting the inductance.! If the iron-core end 

moves the frequency in the desired direction, addi- 

tional turns are needed. The eddy-current copper 

end reduces the inductance and coil turns are re- 

moved if this end locates the proper frequency. 

Once the detector coil is pruned, it is soldered. It 

is wise to do this quickly, and a quantity of water for 

immediate pin quenching will help prevent the 

polystyrene from melting due to the heat conducted 

by the pins. The r-f coil is a duplicate of the de- 

tector coil, the trimmer condenser serving to accu- 
rately align the two stages. The r-f coil is somewhat 

1Tomer, ‘Miniature 2-Meter Superhet,” CQ, Aug., 1948, p. 19. 
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easier to wind, since there is no feedback tap. 
This procedure is followed for each range that it is 

intended that the receiver cover. The 10-meter coil 
will require approximately half the number of turns 
that the 20-meter coil requires. The 40-meter coil 
will have about double the number of 20-meter turns, 
and the 80-meter coil double this amount. 

This cut-and-try procedure is a bit more time 
consuming than winding coils according to a table, 
but with high Z/C tuned circuits where the exact 
value of C is unknown, it is the only way of assuring 
that the coils track and cover the proper frequency 
range. Time spent on the coil adjustments is repaid 
in improved results from the completed receiver. 

If all these suggestions are followed in the construc- 
tion of the receiver, no trouble should be experienced 
in getting the set to operate. However, for best re- 
sults, some minor adjustments and checks shouid be 
made on the finished receiver. 

With the gain control fully on and the noise sup- 
pression control in the off position, there should be 
no audible hum in the speaker. If hum is present, 
ground the chassis directly to a good earth ground 
connection. It may also be possible to remove any 
audible hum by by-passing each side of the a-c line 
to the chassis with .1-uf condensers. Be sure that the 
shielded audio leads are bonded to the chassis, and 
the metal shell connection (pin 1) of the first audio 
tube is also tied to the chassis. 

The regeneration should be smooth and gradual, 
and can be adjusted by varying the size of the grid 
leak-grid condenser combination and the position of 
the coil tap. The regeneration control by-pass 
should be large enough to remove any noise when the 
control arm is rotated. In operation, the regenera- 
tion control is set just below the point of oscillation 
for modulated signals, and just above the oscillation 
point for reception of c-w signals. 

The finished receiver makes a compact neat- 
appearing unit which is characterized by excellent 
performance and ease of adjustment far superior to 
that provided by the average set of its type. 

MATCH THE BEAM 
(from page 43) 

either side of center. The cable is coupled to the 
transmitter final through a two turn coil. 

Once the approximate coil has been installed and 
the radiator shortened, the correct impedance is 
found by temporarily employing the services of 
another ham who is handy with a pair of alligator 
clips. While the helper periodically moves the clips 
along the turns of the coil the transmitter final is 
retuned for resonance while watching the plate cur- 
rent load for a maximum. Once the maximum has 
been found and hence the correct match to the an- 
tenna the clips should be removed and the feed line 
soldered directly to the coil. If no maximum is 
noted it may be that the coil is too small. If too 
much coil remains after the maximum has been 
found it will generally be best to remove some of the 
turns, lengthen the radiator slightly and start all 
over again. On some occasions it will be noted that 
the taps are not equidistant from the center of the 
coil. This indicates that some unbalance exists 
between the two halves of the radiating section. An 
attempt “should be made to correct this and the 
antenna “retuned for correct matching once again. 

September, 1948 

LOWEST PRICE ON BC 645 
XMITTER RECEIVER Brand New 

Complete with in- 

structions for conver- 

sion to AC operation. 

Tubes include four 

7F7, four 7H7, two 

7E6, two 6F6, two 

955, and one WE316A 

door knob. Can be 

converted easily for 

Phone or CW on 420- 

450 Mc bands. 

YOUR COST AT ALMO $7.45 
Be sure to write for free copy of ALMO BROADCASTER 

news magazine. 

CASH WITH LOmbard 

3-9225. ORDERS Globe 

509 Arch Street, Phila. 6, .Pa. 

WAR SURPLUS BARGAIN_SPECIAL! 

Brand New sow 
BEAM ANTENNA tg 
ROTATOP 
MOTOR 

$ 5 95 

Postpaid in 
Continental U.S. A. 

OPERATES DIRECTLY ON 110V AC, 60 CYCLES 
(Requires only 12 MFD Condenser) 
NO STEP-DOWN TRANS. NEEDED 
NO LINE RESISTOR NEEDED 
HIGH TORQUE—NO FREE SWING 
APPROX. *4 R.P.M. 
REVERSIBLE—ONLY THREE WIRES NEEDED 
ELECTRICALLY & MECHANICALLY QUIET 
LIGHTWEIGHT, RUGGED, QUIET 
MOTOR & GEARS OIL SEALED 
NO EXPENSIVE CONVERSIONS 
imal, ING SURFACE—FOUR TAPPED 

FB. FOR 2-6-10-LITE 20 BEAMS 
F ph aC OMELET INSTRUCTIONS AND DIA- 

ALVARADIO SUPPLY Co. 
Dept. Q8, 903 So. Alvarado 
Los Angeles 6, California 

CONTINENTAL 
SALES COMPANY 
195-197 CENTRAL AVENUE, NEWARK 4, N. J. 
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-— Classified Ads — 
Advertising in this section must pertain to amateur 
radio activities. Rates: 25c per word per insertion 
for commercial advertisements. 5c per word for non- 
commercial advertisements by bona fide amateurs. 
Remittance in full must accompany copy. Noagency 
or term or cash discounts allowed. No display or 
special typographical ad 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. 

500 WATT CW, 300 watt phone transmitter. Separate 
power supplies each stage, 20 watt speech amplifier, coils 
all bands. Contained in two 42” cabinet racks. Getting 
married. Take it away for $375. W2HVR. 

CHOICE PARTS and equipment. Send for list. W1CPI, 
_ Wakefield, Rhode Island 

| WANTED: TELETYPE 1/40th HP synchronous motor. 
W6ITH, Moraga, Calif. 

RACK MOUNTED BC-221AK (uncalibrated) with addi- 
tional amplifiers ending with 6L6 3.5 mc Bienes Two 
separate power supplies, one voltage regulated, of finest 
standard components mounted on individual chassis. 
Sacrifice complete for $35.00 f.o.b. W2IOP, 1 Ike Place, 
Woodmere, L. I., N. Y. 

SELL: Super-Pro BC 1004 complete. Used 10 hours. Many 
extras. $210. J. E. Bright, 33-17 84 St., Jackson Heights, 
LN ae 
QSLs QUALITY CARDS priced right. Samples. W9UTL, 
1768 Fruitdale, Indianapolis, Ind. 

VESTO self-supporting steel towers. No guys. Easily 
erected. Every ham can afford. Write The Vesto Com- 
pany, Parkville, Mo. 

QSLs. Samples for stamp. Henry L. Carter, Jr., W2RSW, 
747.S. Plymouth, Rochester 8, N. Y. 

AMATEUR RADIO LICENSES. Complete theory prepa- 
ration for passing amateur radio examinations. Home 
study and resident courses. American Radio Institute, 
101 West 63rd Street, New York City. 

A LIMITED NUMBER of back issues of CQ are available. 
Write for free list to: Radio Magazines, Inc., 342 Madison 
Avenue, New York, 17, New York. 

Rich BINDERS FOR YOUR CQ ISSUES available! 
red Dupont Fabricord, stainproof and washable. Back- 
bone gold stamped with CQ and year—1945, 1946, 1947, 
1948, specified in order. Center channel to keep magazines 
fastened in position. $2.00 each postpaid. Foreign orders 
—add 25c per binder. Plain binders on special order at 
no extra cost. 
SELL PERFECT TEMCO 500GA commercial kilowatt, 
complete for all-band operation, phone or c.w.: $1000. 
No lower offers please. Reason: Marriage. W3ILD, 4912 
Quebec N. W., Washington 16, D. C. 

GET YOURS NOW! Bound volumes of *‘CQ’’ January- 
December 1947 still available, handsomely bookbound 
in tan cloth with gold foil lettering on a black panel. 
Price $8.50. Order from Bound Volume Dept., CQ, 
342 Madison Ave., New York 17, N. Y. 

KADLO CLUBS—ATTENTION. For the purpose of com- 
piling an up-to-date mailing list of active radio clubs in 
the U.S., have your club secretary inform the Circulation 
Department of your local club’s address. Send to: CQ- 
Radio Magazines, Inc., 342 Madison Ave., New York 17 

10-METER 3-ELEMENT BEAMS—$19.50. Send card for 
free information. Riverside Tool Co., Box 87, Riverside, 
[linois. : 
HAS YOUR CLUB SECRETARY been informed of the 
Special Ham Club group rate offer? If not, have him write 
for information to: Circulation Manager, CQ-Radio 
Magazines, Inc., 342 Madison Ave., New York 17, N. Y. 
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QSL’s, SWL’s. Made the way you want them. Samples? 
W9BHV QSL Factory, 857 Burlington, Frankfort, Indiana.’ 

DIVERSITY RECEIVER, 16 tubes, in 54’’ steel cabinet. 
Front panel switching of five bands, 550 kc-30 mc. $300. 
W2GRD, 8 Garden Ave., Chatham, N. J. 

OUR BUSINESS . . . Buying, totally and completely 
refinishing and selling . . . amateur radio transmitters. 
Transmitter Exchange, Wakefield, Rhode Island. 

STAMP COLLECTORS. Interested in swapping some of 
my excess radio gear for stamps, particularly U. S. and 
unused foreign. All letters answered. W2IOP, Ike Place, 

Woodmere, L. I., N. Y. wooamere, L. ty IN. ls SS ee 
HAMMARLUND BC779. Perfect condition. Best offer. 

W2VHS, 1738 East 13 St., Brooklyn 29, N. Y. 
W 2V FLO, 1/90 Bast 20. Ot. PEON ae eee 

IN STOCK: New and used Collins, National, Hallicraft- 

ers, Hammarlund, RME, Millen, Sonar, Meck, other 

receivers, transmitters, etc. Reconditioned S38 $35.00, 

S20R $49.00, $40 $59.00, $53 $59.00, SX28 $139.00, SX42 

$199.00, NC57 $69.00, HROST $119.00, NC173 $139.00, 

VHF152A $69.00, RME45 $99.00, RME69 $79.00, HT9 

$250.00, BC610 $545.00, S39, SX24, SX25, SX16, S40A, 

SX 43, SX28A, NC183, HRO7, BC348, BC342, Millen VFO 

$19.00, Bud VFO-21 $29.00, Meissner signal shifters 

$29.00, other receivers, transmitters, etc. Easy terms. 

Shipped on trial. Write for free list. Henry Radio, Butler, 

Missouri. MissOUfl, (00 es eee 

FOR SALE: National 1-10A receiver with tubes, coils and 

power supply. Excellent condition. $40. Richard 

Nowak, W8AZB, 111 W. Wayne St., Maumee, Ohio. 

BRITAIN’S FOREMOST radio amateur monthly PRAC- 

TICAL WIRELESS is sent all over the world to “Hams” 

interested European radio developments. Leading tech- 

nicians describe new British ideas with full construc- 

tional details. Statistical data amateur activities reg- 

ularly included. Indispensable to keen enthusiasts who 

wish to ‘‘keep ahead”’ and for all DX ‘‘Hams’’ who listen 

out across the Atlantic. For annual subscription (12 is- 

sues) mailed direct from London, send only $2.00 to 

George Newnes, Ltd., (P.W. 17), 342 Madison Avenue, 

New York 17, New York. 

SWAP: Superior volt-ohm-milliammeter and 17) Howard 

pocket watch (excellent thee eee worn) fOr iacy 

S.W. receiver. J. F. Flynn, Maybury Sanitorium, North- 

ville, Mich. 

SELL: Hallicrafters HT1 transmitter, 814 final, 100 watt 

output, phone/c.w. Covers 10-11-20-40 meter bands. In- 

cludes coils. $150 or best offer. Also National NC81X 

with speaker $35.00. All inquiries answered. Sherman ~ 

Dennis, W2RUH, 704 Pennington St., Elizabeth 2, N. J. 

BARGAINS—NEW AND USED transmitters—receivers ' 

—parts. New 150 watt phone $199.00; 60 watt phone 

$99.00; Globe Trotter $57.50; signal shifter $39.00; 
Abbott 

TR-4 $29.50; NC-173, SX-28 $149.00 ea.; HRO Senior, 

HQ-129X $139.00 ea.; RME-45, SX-25 $99.50 ea.; S-40 

$65.00; NC-81X $55.00; S-20R, $49.00; NC-45 $42.00; 

S-38 $35.00; many others. arge stocks—trade-ins. 

Shipped on eee Terms financed by Leo, WOGFQ. 

Write for bargains and best deal to World Radio Labs., 

Council Bluffs, Iowa. 

COMPLETE AMATEUR STATION ready to go. 85 watt 

phone transmitter, converted BC-348, Turner micro hone, 

headphones. Now in operation. First money order for 

$125 takes the lot. W8WJN, 2504 Parkview Ave., Toledo 

6, Ohio. 

USED, OPEN FRAME relay racks, W.E. drilled, 6 ft. 
high, 100 lb. shipping weight, $7.50 each f.o.b. Boston. 

WIIBY, 12 Sunnyside Ave., Wellesley, Mass. 

WANTED: APR-5A, APR-4 receivers and tuning units, 

ART-13 transmitters, VHF gear, laboratory and test 

equipment of all types. Charles Littell, Jr., 222 Lonsdale 

Avenue, Dayton 9, Ohio. 
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FOR SALE: 300 watt deluxe phone xmtr PP 813’s. All 
bands, five power supplies. Three enclosed cabinets, 
latest circuits, $290.00 f.o.b., Minneapolis. For com- 
plate details write WOIXR, 2924 Alabama Avenue, Minn- 
eapolis 16, Minn. 

FIX ANY RADIO—get ‘‘on the beam’’ with your rig. 
Amazing new instrument locates radio troubles double 
quick—ideal for transmitters, audio, FM, TV, etc. Sim- 
oe instructions show you how. Thousands in use. Write 
or free technical manual ‘‘The Inside Story.’’ Feiler 
Engineering Co., Dept. 8CQ8, 945 George St., Chicago, 
Illinois. 

300 WATT CW phone 20, 40, 80, transmitter, 804’s final, 
complete in 6’ relay rack $250.00. S-38—perfect condi- 
tion—$40.00. Mark II transceiver, complete, $45.00. 
Richard Marsino, W2UGM, Box 368, Closter, New 
Jersey. 

Five hundred takes all. Come with truck. Write for list. 
W1BAU. 

FOR SALE: Mark II tank set. New and overseas packed 

$35.00 f.o.b. Harold Beddor, 1418 Conant, Burley, Idaho. 

COLORTONE QSLs! Snappy! Bright! Different! 
Samples? Colortone Press, Tupelo, Miss. 

COLLINS ART/13. Good condition, converted to in- 
clude ten meters. Without power supplies $125.00. With 
power supplies, $180.00. Includes frequency calibration 
book, circuit diagram, and new spare 813 tube. Will ship 
freight collect. D. O. Dearing, WSERW, 213 East Acres, 
Norman, Okla. 

FOR SALE: Collins TBS 115 volt for 6 meters—$35. 
Shure mike, model 55C, stand, cord, plug—$27.50. Rider 
Manuals II, III, IV, V—$25.00. Heavy aluminum 6’ rack 
on rollers, also panels—$25.00. Complete 2-meter mobile 
DX 186 miles—$50.00. Stromberg-Carlson 8’’ speaker 
assembly—$10.00. New 12” dynamic speaker—$5.00. 
W6PKI. 

SUPER-PRO 0.56-20 mc. Best offer over $175. Gon-Set 
10 meter converter—$25.00. W2HHF. 

FOR SALE: Brand new never used u.h.f. 3 element 20 
meter beam. First $100. WICPI, Wakefield; Rhode 
Island. 

QSLs? SWLs? Made-to-order! Samples 10c. Sackers, 
W8DED, Holland, Mich. 

FOR SALE: 150-watt phone transmitter, 10 meters; 350- 
watt, 75-meter phone; 175 watt, 20 and 75 meter phone 
Or C.w. transmitter; 1000-watt, 20 meter phone; all rack 
mounted and fully metered, with tubes. No junk. Cash 
for quick sale. WSHXC, Box 109, Blackwell, Oklahoma. 

FOR SALE A complete station. SX28A and speaker. 
250 watt, ten-meter phone transmitter, 35Ts final, 809s 
modulator, commercial speech amplifier, two separate 
power supplies. Complete in 36’’ Bud cabinet, fully 
metered, a Millen v.f.o. Has professional appearance. 
Both for $395. For complete line-up and pictures, write 
WO6CJL, 3335 Spring Street, Redwood City, Calif. 

FOR SALE: 125 watt modulator, p.p. 811s, mounted 
complete with power supply and c.w./phone relay on 
chassis with 19”’ panels Heavy duty transformers. $55. 
Robert Byers, Jr., W3KMR, Hancock, Md. 

FL-8 AUDIO ]°9 
FILTERS 

(See article June CQ, Page 15) 

ESEGE SALES CO., Ltd. 
Los Angeles 15, Cal. 1306 Bond St. 

September, 1948 

JOHNSON 
a 

WAFER SOCKETS 

Exacting users prefer JOHNSON wafer sockets because they 

are insulated with grade L4 steatite or better, top and sides are 

glazed, the underside is impregnated against moisture. Con- 

tacts are brass with steel springs, cadmium plated and are 

mounted against phenolic washers in molded recesses to prevent 

movement. Rivets are countersunk and mounting holes bossed 

to permit sub-panel mounting. Locating grooves facilitate tube 
insertion. 

Illustrated above is the 122-225, a 5 pin socket which can be 

used with such tubes as the 807. 

ADDITIONAL TYPES 

122-224, 4 pin for tubes such as the 812 or T40 

122-226, 6 pin for tubes such as the T21 

122-227, 7 pin medium, for tubes such as the RK34 

122-217, 7 pin small, for tubes such as the 6A7 

122-228, octal, for tubes such as the 6L6 and 815 

Also available are Giant wafer sockets for transmitting tubes, 

of 5 or 7 pin bases, sockets incorporating a base 

A shield, and Super Jumbo 4 pin base sockets. 

JOHNSON 
a famous name tn Radio 

E. F. JOHNSON CO. WASECA, MINN. 
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HFS 

NC-173 

NC-57 

There is a National receiver 

for every purpose, at every 

price — designed and built 

with famous National en- 

gineering skill and crafts- 

manship. 

See your National dealer listed 

in your classified phone book 

or write for free 1948 Catalog. 

nat pool 
© 

€ST. 1914 

NATIONAL COMPANY, Inc. 
MALDEN, MASSACHUSETTS 



dM grid emission 
Is YOUr prob/seln... 

eee SOlve it simply—with RCA tubes a 
® Noworry...and norisk... with soaring plate cur- high-efficiency performance right up to full input, 
rent in RCA tubes. No need either to reduce d-c grid | buy:-RCA tubes. They’re available at your local RCA 
current and plate input to halt it. Tube Distributor. rs 

Why this freedom from grid emission and grid bias 
cancellation? FREE—RCA Headliners for Hams 

7, Simple enough. RCA power tube grids are made of ..«4 pages of power tube data charts .. 
special materials, such as platinum-clad molybdenum, that quickly tell you the correct volt- 
having very low grid emission. They run cool be- ages, Currents, driving power, dis- 
cause they are built with special heat-conducting side sipations, etc., for each tube service. = 

rods and because RCA tube plates are large and oper- Indispensable to every transmitter 
ate at relatively low temperature. man who builds Nab tons Ask 

your RCA Tube Distributor for a 
To get all the tube power you pay for... and get copy of Headliners, or write RCA, 

; Z Commercial Engineering, Section 
The Fountainhead of Modern Tube Development isRCA —-1)-39, Harrison, New Jersey. 

TUBE DEPARTMENT 

RADIO CORPORATION of AMERICA 
HARRISON, HW. J. 


