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BUY A WAR BOND TODAY! 

THOUSANDS OF TESTIMONIALS 

Thousands of testimonials are in the flies al Hallicraflers. They are 
from members of the armed services oil over the world. They tell' 
how Hallicrafters-built communications equipment has performed 
dependably and briiliantly on all the battle fronts of the world. 
Many of these letters are signed by licensed amateurs who include 
their call letters with their signatures. A high percentage of the 
letters conclude wih sentiments like these-we quote: "If a rig can 
take if like the HT-9 took if in the Australian jungles, it's the rig for 
my shack after the war" ... "When I buy my communications equip
ment it will be Hallicrafters" .•• "After we have won this war and I 
can get a ham ticket there will not be the slightest doubt as to the 
equipment I will use .•• it will be Hallicrafters" ••• "Meeting 
Hallicrafters gear in the service was like seeing someone from home 
... I used to have one of your receivers at W7FNJ ••. hope to have 
more after the war" ..• "being an old ham myself I know·what went 
info the 299 •.. " Thas does the voice of the amateur come pouring 
into Hallicrafters headquarters, providing information, guidance and 
further inspiration to Hallicrafters engineers. Amateurs will find in 
Halli-crofters peacetime output just the equipment they need-refined 
and developed in the fire of war and continuing to live up to the 
well earned reputation as "the radio man's radio." 

COPYRIGHT 1945 IHE HALLICRAFTERS CO. 

hallicraftl!r5 RADIO 
THE HALLICRAFTERS CO., WORLD'S LARGEST EXCLUSIVE MANUFACT'URERS OF 

SHORT WAVE RADIO COMMUNICATIONS EQUIPMENT, C!-IICAGO 16, U., S. A. 
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HOMECOMING 
There's a homecoming in sight. With the 
achievement of total victory, millions of 
vets will eagerly await the time of com
ing home. Hallicrafters will be able to 
have a homecoming of its own. 

Back from the battlefronts will come 
seasoned veterans like the renowned 
SCR-299, Hallicrafters-built mobile ra
dio station. Its civilian name was 
"HT-4." Remember? It was developed 
in 1938 by hams and to answer the 
amateur need for a good medium 
power transmitter. 

Signal Corps officers searching the 
commercial market in 1940 found the 
HT-4 to be just what was needed to 
build the SCR-299 around-a com
pact, rugged transmitter that could take 

• • • 
a beating and operate dependably 
under all conditions. Hallicrafters built 
thousands of 299's-sent them around 
the world to lengthen lines of com
munications, shorten the war. 

The 299 comes home with a distin
guished service record. It has been the 
subject of more favorable comment and 
praise from overseas than any other 
piece of Signal Corps equipment. 

When Hallicrafters resumes its place 
as a leader in the development of re
ceivers and transmitters for the amateur 
it will be a true homecoming. The HT-4 
and a long line of other battle proved 
Hallicrafters communications equipment 
will soon be ready to operate in the 
ham shacks of tomorrow. 

BUY A WAR BOND TODAY/ 

~-IUY hallicraftl!rs RADIO 
THE HALLICRAFTERS CO., WORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF 
SHORT WAVE. RADIO COMMUNICATIONS EQUIPMENT, CH IC AGO 1 6, U. S. A. 

COPYRIGHT 1945 THE HALL1CRAFTE"RS CO, 

2 



SEPTEMBER 1945 
VOLUM~ XXIX 

NUMBER 9 

* STAFF 

Editorial 

KENNETI! B. W.a.,iNER, W1EI! 
G,nwal Manaqw of ARRL 

Publication, 

CLINTON B, DESOTO, WlCJlD 
Editor 

A,,DAVID MmDELTON, w2oEN 
A••••tant Editor 

G:coRGE GRAMMER, wlor• 
Ttclmical Editor 

DONALD H. Ma:, WITS 
Actinq Technical Editor 

J. VENAJlLE FITZHUGH, w5vL 
BYRON GooDMAN, wlJPE• 
Assistant Technical Editor• 

EDWARD P. TILTON, WlBDQ 
Contnoutino Editor, V.H.F. 

WALTER E. BRADLEY, wlFwu 
V)&RNON CHAMBERS, wlrnQ• 
T dehnical Information S4Tm• 

LomsA B. DRESSER, Lill'li 
Asofatant tu the lffditor 

ELSIE C. HOCHM.IJIBTER 
Editorial Aosi,tant 

JAM¥& J. LAMB, WlAL. 
R,.earch Engineer, ARRL 

AdvertWn(I 
ll'. Cani<iDY BEEELllT, wlos 

Advertirinq M anaoer 

Circulation 
DA'VID IJ. HOUGHTON 
Circulation M anaoer 

RALP!l T. BEAUDIN, wlBAw 
A .. 1. Circulation Manau4T 

•On leaoe of abs,n,u, 

* OFFICES 
38 La Salle Road 

West B:arttord 7, Connecticut 

Subsertptlon rate In United State:, 
and Poesesslom,, $2.50 per year, poet
paid; till other countries, $3.00 per 
year, postpaid. Single copies, 25 cents. 
Foreign remittances should be by In· 
ternatlonal l)OStal or exprese money 
order or bani\ draft negotiable In the 
U. S. and ror an equivalent amount 
In U. S . .!und$. 

Entered as second-el.,,., matter MAY 
29, 1919, at the ixist office at Hart
ford, Connecticut, under the Act ot 
March 3, 1879. Acceptance tor mall· 
Ing at special rate ot postage pro
vided ror In section 1103, Act or 
October 3, 1917, authorized Septem• 
ber 9. 1922. Addltlonal entry at 
Concord, N. B:., authorl•ed Febru• 
ar;v 21, 1929. under the Act o! 
February 2S, 1925. 

Cttl)Y'rlitht 11\45 by the A.merlcan 
Radio Relay League, Inc. Title 
registered at U. s. Pate_nt Office. 

D !ii •-'tell entirely to 

AMATEUR RADIO 
PUBLISHED, MONTHLY, AS ITS OFFICIAL ORGAN, BY THE AMERICAN 
RADIO RELAY LEAGUE, INC., AT WEST HARTFORD, CONN., U. S. A.; 

OFFICIAL ORGAN OF THE INTERNATIONAL AMATEUR RADIO UNION 

CONTENTS 
It Seems to Us • . . . . • • • , . • • . • • • , . , • . 9 

Signal Corps Radio Relay in North Africa 
Capt. 0. D. Perkins, SC, ex-W7~1Il, and 

A. David Middleton, W20EN 11 

Choosing U.H.F. Sites . . . . . Philip S. Rand, TrIDBM 16 

More About Postwar Station Calls 
Charles A. Service, jr., W4IE 20 

Happenings of the Month . . . . . . . . . . . 21 

Matching the Antenna for Two-Band Operation 

Silent Keys 

"Bismarck" 

In the Services 

John G. Marshall, TJ"'9ARL 23 

. . . . . . . . . 28 

Cpl. D. M. Craft, WBCDX 29 

30 

How Microphones Work . Albert Kahn, W9KYM 34 

Gold Stars - W8HFW, W5CIQ, WlNKV. 37 

In QST 25 Years Ago This Month 38 

Those Singing Masts . Lt. Anthony W. Borgia, W6EOU 39 

The Crystal Ball . . . . . . . . . . . . . 42 

Hams in Combat 
The Evacuation of Calais . . G5NO 46 

"Tom Thumb" . Paul J. Palmer, WBUGR 48 

Splatter 50 

Strays . 51 

Hints and Kinks 
A Condenser Checker and Output Meter - Blueprint 
Name Plates-A Substitute Discriminator Transformer 
-A Miniature Bass Reflex Cabinet-A Wire-Loop Form-
ing Tool- Scott Shipboard Receivers - Fox-Hole Radio 52 

Correspondence from Members 54 

Operating News . . . 57 

The Month in Canada 59 

Amateur Activities 60 

Ham-Ads . • . . . 100 
QST's Index of Advertisers . 102 



4 

A B R O W N 1·· N G 
.LABORATORIES, INC. 
WINCHESTER, MASSACHUSETTS 



Chit1,1•811rma-lndia Theatre 

~I 
XAcs* BLAZES THE TRAIL FOR 

''"&,, ' 

fUTURE WORLD AIR TRANSPC>R. 
Work~•wide avtatton COil1.tllJlll{G_ations are an established fact 
today. Almost ovcrnigl_it -a gr.ea{ radio network has been ere· 
ated, The actual ph};sical difficulties involved were great enough:, 
to sayn<ithing of the variety of ~xtreme operating conditions 
encouni:etc<l and ov:,;SP,me: Needless to say, the equipment em
ployed must l>e dependable. both from a standpoint of construc
tion and performance capability. 

Thi; establishment of radfoground sta!iops on, e_very co11ti• · 
nent and in fifty•two ditft:rem' - nfries. 1;0:vexcqmJrig the wid• 
<::St extremes in operating a limat:it io~¥rfi;;,(from !C .. 
degrees below zero to 140 tad9ns i11_jungtes 
... in deserts •.. in mountains ~-- "''·'··------· 
tioos constantly operating ~t nca 
equipment employed. On this page are shown three 
Stations located at w~~J: _s_eparated spots on the globe-.' 

FOLLOW THE LEADERS T~fcc _-,, .. 

t your et>py &f Eltctronii" Teltsis 
!he rixt;y•/011r page booklet which 
'tfJ lbe fundame,rtals fJ/ el«.tron• 
Thi, littl, book!ee u·ill h,lp e/,c. 

nk enginetrr txplain thr u,bjer:t 
faYl11k'1, lt's J'Oll,:S /or the asking 

obtig'1ti~n_,_ .. .ir11ilal,te_ 
a11d Spanirb language,, 

llTEl•MtCUUOUGH, INC., 1030 San Mateo Ave., San Bruno,_Colit, 
Plants locat_ed air $on Bruno, Colilornia and $alt lake City,Utoh 

Export Agents: Frazar & Hansen 
301 Clay Street, San frandsco ll, California, U.S.A. 

Comm11niwtir,1is SJ1t~m} . 



Section Communications Managers of the A.R.R.L. Communications Department 
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ATLANTJO PJYIS.ION 
Eastern Pennsylvania W3BES Jerry Mathis 623 Crescent Ave .. Glenside Gardens 
Maryland-Delaware.J)istrict 9701 Monroe St, 

of Columbia W3CIZ Hermann E. Hobbs Silver Springs P. 0. Linden, Maryland 
Southern New Jersey W3GCU Ray Tomlinson 623 E. Brown St. Trenton 10 
\Vestern New York W8MC William Bcllor 186 Dorsey Rd. Rochei:;ter 
\Vestem Pennsylvania W8NCJ R.R. Rosenberg 927 East 23rd St. Erie 

CENTRAL DIVISION 
Illinois WQNUX David E. Blake. II 4501 N, Malden St. Chicago 40 
Indiana W9EGQ Herbert S. Brier 

ig~/~g~~~~tAve. 
Gary 

Kentucky W9ARU Darrell A. Downard Louisville 5 
Michigan W8DPE Harold C. Bird R.F.D. 2. Box 228 Pontiac 2 
Ohio W8MFP Carl F. Wiehe 122 St. Albert St. St. Bernard 17 
Wisconsin W9RH Emil Felber. Jr. 1625 N. 18th ::;t, Milwaukee 5 

North Dakota W9EVP 
DAKOTA DIVISION 

Raym·ond V. Barnett · 406-17th St. Bismarck 
South Dakota W9QVY P. H. Schultz 118 N. Yankton Ave. Pierre 
Northern Minnesota W9FU7, Armond D. Brattland 2802 So. \Vestern Los Ana:eles 7, Calif. 
Southern Minnesota W9YNQ :Millard L. ·Bender 608 N. Huron Ave. Spring Valley 

WSGED 
DELTA DIVISION 

Arkansas Ed Beck - -- · i:°d. ,~~o.!'lt. 
Little Rock 

Louisiana W.IDKR Eugene H. Treadaway LaPlace 
Mississippi WSHAV P. W. Clement 524 Santini St. Biloxi 
Tennessee W4SP James B. Witt R.F.D. 6, Shady Dell Trail Knoxville 

HUDSOJS: J>IYlSIO!'I 
Eastern New York WZHZL 

~f1~iJs 1f a~~?r~ 
2044 Lexington Parkway Schenc1.._•tady 8 

N. Y. c_ & Lona: Island W2KDC 151.()6 84th Drh. e {:maica, L. i., 1 
Northern New Jersey W2CQD Winfield G. Beck 617 Spruce SL osellc 

/11lDWEST P.!Yl~JQ_N 
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Kansas W9AWP A. B. Unruh 1617 S. Seneca St. Wichita 12 
Missouri WQOUD Mrs. Letha A. Dangerfield 411 Moffett Ave. Joplin 
Nebraska W9FQB Arthur R. Gaeth 6105 N. 37 St. Omaha 11 
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C'onilecticut WIKQV Edmund R. Fraser 48 Willow St. \.\'est Haven 16 
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San Joaquin Valley* W6BXB Edward H. Noack 811 West Magnolia St. Stockton 
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North Carolina - w:tCVil W. J: Wortman P. 0. Box 566 Morganton 
South Carolina ~mm'ANG ~jt~;rt~\t';.1ker 

3422 Rosewood. Drive Columbia 25 
Virginia 217-51 St. Newport News 
West Virginia W8JRL Kenneth M. Zinn P. 0. Box 132 Clarksuur2 

w§vec ROCK"'I;'._ !\1nUNT_AIJ1LJlJY:L,'UPN 
Colorado .. tficf~/i)e~~ble - ~bii (}~aSt.8t ' Denver 11 
Utah-Wyomin11 W6LLH o.,ucn, Utah 

:iQlJ,Ul-Ji:AS:LIUY'i...QJY!filQ!)I 
Alaba1113. W4GBV Lawrence J. Smyth 808 Winona Ave. Monta:omcry 
Eastern Florida W4IP Robert B. Murphy 3302 S.W. Grapeland Blvd. :tv!iami 33 
Western Florida W4MS Lt. Edward J. Collins 1409 N. 10th Ave. Pemiacola 
Georgia rti:~Bi Ernest L. Mora:an R.F.D. 2 Lyons 
West Indies (Cuba) Mario de la Torre Escobar 110 (Altos) HaLana, Cuba 
(Puerto Rico•Virgin Islands) K4KD Everett Mayer 24 Lindbera: St. Santurcc, P. R. 
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341 S. Mt. Vernon Ave. Prescott 
San Diego W6CHV 7172 Eads St. La Jolla 
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Northern Texas WSALA Jack T. Moore 5712 Berkshire Lane Dallas Q 
Oklahoma W5AYL Ed Oldfield 2141 N.W. 35th St. Oklahoma City 6 
Southern Texas W5JC Jaines B. Rivee 1721 Kentucky Ave. San Antonio 1 
New Mexico W5HJF J. G. Hancock 110 S. E. Nevada St. Portales 

Maritime VEIDQ A. ~~J':ir-:1\ Jl!Y!SlOJ'I 69 Dublin St. Halifax. N. S. 
ONTARIO DIVISION 

Ontario VE.lEF \\'ing Commander c/ o Canadian Bank of 
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VANALTA pJYISION 
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\ 

*Officials appointed to act teQ1porarily in the absence of a ree:ular official. 
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Make Variabl.e Band~ 
width Crystal with uniform 

gain a MUST in your postwar 
receiver. Then YOU will be "Rl(;lfT •.• 

from the start." All Hammarlund 
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"IT SEEMS TO US-" 
THE NEWCO.lUEllS 

THE final ending of war, almost cer
tainly a matter of days if not hours away as we 
write this, suddenly brings into sharp, close-up 
focus many a question about which we've been 
pondering these past months. Now, almost 
overnight, they become perplexities requiring 
immediate solution rather than conjecturing in 
terms of futures. There's one problem in par
ticular that concerns us just at this time. 

Here's the problem: what are we going to do 
to get the radio-trained veterans of the armed 
forces into amateur radio? Mechanically and 
physically, how are we to go about doing it? 
It is variously reported that somewhere be
tween a half and three-quarters of a million 
young men and women in uniform have re
ceived some degree of radio training and ex
perience during the war, and a certain per~ 
centage of them will be admirable candidates 
for amateur radio. We want them in the game. 
We need them. 

We might as well pause right here to discuss 
that question of needing them, for there are 
always some amateurs who think that we are 
so crowded that it is poor policy to encourage 
any new people to enter. That is a very short
sighted view and overlooks several funda
mental facts. While we all know numerous • 
amateurs who have been in the game twenty 
years, or even thirty, it is true that we have al
ways had a pretty good rate of turn-over in 
amateur radio, just because it is only an avo
cation in a land that is primarily business
mind~d. Colleie attendance and courtships 
have always heavily decimated our ranks but 
the real grim reaper has been "business," the 
dawn of a business opportunity, something 
that makes the amateur "too busy" to carry 
on. Nearly always, therefore, it is the amateur 
of some little experience and skill who has to 
quit -we die off at the top. We always have 
new fellows coming along, of course, for we 
have shown constant small growth in our total, 
year after year until the war. But the war has 
been going on for years and the new blood 
hasn't been coming in. Allowing both for our 
usual rate of turn-over and our normal 
growth, we figure the war has prevented the 
entry into amateur radio of at least fifty thou
sand new people who otherwise would have 
become experienced hams by now. We are 
behind that much, because these thousands of 
young men and women are now in the armed 

forces. Meanwhile the prewar list of licensees 
contains more and more who will not resume. 
Many will not be able to, for they lie buried in 
foreign lands and seas. Many will be prevented 
from resuming by the changed pressure of af
fairs, both business·and family; and some will 
have lost their interest. We really doubt that 
much more than a third or perhaps a half of 
the Pearl Harbor ham list will return to the 
postwar air. We do need new blood: to give us 
the strength of numbers, to introduce to our 
activity the knowledge of new techniques these 
men possess, and to fulfill our destiny as the 
great training school for America's radio needs. 

The new men of whom we speak have had no 
experience of amateur radio; -they're "too 
young." That was driven home to us just re
cently when a Government agency telephoned 
us to ask if we could locate for them a number 
of prewar amateurs of good code ability be
tween the ages of 17 and 18, so that arrange
ments could be made to take them on when 
they were drafted. We had to point out that 
such lads were under the age of 14 at Pearl 
Harbor and that there weren't many such in 
all amateur radio. The new crop of young men 
and women will be starting fresh. 

As we all know, a goodly number of them 
have heard about amateur radio, chiefly by 
contact with amateurs encountered in tl1e 
services and through the study of ARRL pub
lications, and are already intentioned to 
qualify as amateurs after the war. But doubt
less many of them don't even know that 
there is such a thing as amateur radio, where 
you can build your own station and com
municate all over the world to your heart's 
content; or, if they do know, that they have 
any true appreciation of its endless possibili
ties and what it can mean to them. Yet here 
they are, possessing already the basic knowl
edge of code and theory, waiting only to be 
sparked into the realization that they ought 
to become amateurs. What shall we do about 
it as they come home? 

A couple of years ago we planned to write a 
booklet which, with the collaboration of. the 
armed services, would be distributed to radio 
students at the service schools. We were going 
to print hundreds of thousands of copies. We 
were going to tell these students about ama
teur radio and what it could mean to them 
after the war. It was in our mind that this 
vision of what could be done with radio knowl-



edge after the war would give the students an 
added incentive to study hard and really learn. 
About that time the manpower shortage caught 
up with us and we never succeeded in produc
ing the booklet. We doubt if we lost too much 
by that failure, though, as not too many men 
would be likely to carry the remembrance of 
our little booklet close to their hearts all these 
years; and even if we had their prewar ad
dresses as a mailing list for memory-joggers, 
what good are prewar addresses now? 

No, there is no way we can reach any ap
preciable percentage of these men while they 
are still in the services. The thing that will 
happen now is that they will receive their in
dividual discharges and settle down some
where, one by one, as civilians. They possess 
this excellent background• knowledge of radio 
and we have no way of getting hold of them as 
a group to tell them that they are qualified for 
ham radio and that it can possess boundless 
fascinations and delights for them. Left alone, 
most of them are likely to do nothing at all 
about it, because they don't know of us and 
the fun we have. Some of them will find out 
about amateur radio by accident but most of 
them may never learn of it - unless we de
velop a plan. That is our problem. 

Have you any ideas for a plan? The League 
has the means to carry out any good plan as 
soon as it can replenish its now sadly-depleted 
headquarters staff. What we want now is 
the best possible scheme for action, and we 
think that many ARRL members may have 
helpful ideas. We'd like to hear from you. We 
know, too, that QST is reaching. a goodly 
number of the very kind of people we are talk
ing about - with service-acquired radio train
ing, amateur ambitions, and no actual ama
teur experience. Such chaps could be of par
ticular aid to us, for they see things through • 
service-men's eyes, and their suggestions would 
be particularly welcome. 

The way it seems to us, this is going to be a 
local job. Joe and Mac are going to be back 
home - old home or new home - before we 
can reach them effectively, we think. This is 
very likely to mean that the story of amateur 
radio must be told to them by existing local 
amateurs. And so we are led straightway to 
the thought that this whole undertaking really 
belongs to the local clubs. We have some sea
soned amateurs in almost every community 
and many hundreds of good amateur clubs. 
How would it be for a solution if ARRL ere-

. ated some attractive literature on the nature 
and possibilities of amateur radio and made it 
widely available to the clubs to distribute? 
The clubs could hold special meetings tu 
which they invite the returned service men who 
would like to learn about ham radio, and the 
newspapers would be glad to help with local 
publicity. Don't you think this would work? 

We foresee great days for local clubs after 
the war. We think they will experience enor
mous growth in membership, interest and use-
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fulness. In fact, we have been thinking that it 
may be desirable fur the League tu extend its 
organization to the extent of forming an 
ARRL Club of the local members in every 
town in the nation, operating under substan
tially uniform constitutions and under the 
general supervision of some ARRL field offi
cial, such as the SCM. Our thinking goes in 
this direction because the task before us is 
much greater than simply that of getting new 
men and women to make a start in amateur 
radio. Regardless of their technical skill and 
code ability they'll still be without practical 
knowledge of amateur radio and its particu
lar ways of doing things. If you who are ex
perienced amateurs will pause and reflect a 
moment you'll realize that amateur radio is a 
peculiarly complex society and that it has 
taken us years and years to learn and under
stand as much as we do about the reasons we 
do things a particular way, the things we don't 
do and why not, all the intricacies of our traffic 
handling and our contests, the way we goycrn 
our affairs, and so on. All these things will 
have to be taught the newcomer. He will not 
automatically be a good amateur just because 
he was a good military operatur. We have a 
vast body of tradition, we have a long and 
honorable history as an American institution, 
we have codes of ethics, and in particular wc 
have an institutional sense of social responsi
bility and the realization of certain responsi
bilities to our nation, our community and each 
other. 

These are the very things that set apart the 
experienced amateur from the newcomer, and 
it is essential that an adequate comprehension 
of them be imparted to the new men. It is go
ing to be a job of very big dimensions, for the 
number of prewar amateurs who remain ac
tive is likely to be much less than that of the 
service-trained newcomers, and if we wish tu 
be sure that amateur radio remains a whole
some and well-regarded and useful avocation 
it seems to us that we'll all have to pitch in 
and work like crazy to teach the new men how 
to go about things the right way. Once these 
new amateurs are in the ARRL fold, articles 
in QST of course can help a lot, but our cur
rent impression is that this is essentially a jub 
that can he accomplished only in local meet
ings, and that is why we are expecting that 
postwar local organization will be of higher 
importance than ever before. To thoughtful 
old-time amateurs in particular we commend 
the possibilities of making an exceedingly 
valuable contribution to the future of amateur 
radio by preparing to pitch in and help to tell 
the story of amateur radio to the new postwar 
gang and to lead them in the directions that 
make for a sound and enduring structure. 

It only takes four people five hours a day to 
open the mail received at ARRL Hq.! We can 
stand some more. Have you any ideas on this 
big subject? 

K.B.W. 

OST for 



Signal Corps-Radio Relay in North Africa 
The First Application of a V.H.F. Radio Belau Susteni to 

Military Operation 

BY CAPT. O. D. PERKINS.* SC, EX-W71UD, AND 
A. DAVID lUIDDELTON,** W20EN 

ABoUT eleven o'clock on the night of 
April 19, 1943, a three-quarter-ton weapons car
rier towing a small trailer crept cautiously 
through a Tunisian olive grove into a blacked-out 
command post, threading its way past foxholes 
and pup tents, guided only by the ghostly w,hite
gloved hand of an MP. The darkness was punc
tured at intervals by flashes of artillery fire. The 
soft swishing of shells in flight could be heard 
overhead. Off in the distance, streamers of fire 
reached into the sky and exploded in sharp bursts 
as they searched out a flight of German bombers. 

The truck stopped under a spreading olive tree. 
The silence of the night suddenly exploded with 
the putt-putt of a small gasoline engine power 
unit. A faint glow of radio tubes emanated from 
beneath the cover of the truck body. Quickly 
drawing a tarpaulin over the offending light, 
three men climbed into the weapons carrier. In
stalled in these cramped quarters were a 50-watt 
Motorola v.h.f. f.m. police radio set, a British 
teletypewriter and some unusual-appearing equip
ment labelled "Apparatus, Telegraph MKII." 

Capt. Perkins, ex-W7MH, pressed the button 
on a telephone handset and spoke - "X-ray 
to Able - over." From the loudspeaker came the 
reply "Able to X-ray. Roger." Perkins spoke 
again. "X-ray to Able. Stand by for A2," and 
he flipped a switch. One of the men began to 
type out a message on the teleprinter. After a 
moment's pause a reply appeared on the machine 
in front of the three men jammed into that truck 
body. Tims was history made. V.h.f. radio had 
spanned a distance of over 350 miles from the 

* Army Service Forces, Hq. SCEL, Bradley Beach, N, J. 
~ Assistant Editor, QST. 
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battlefield of Tunisia to Allied Force Hq. in 
Algiers with solid communication on both voice 
and teletype. The secret? Radio relay. This was the 
first application of radio relay and v.h.f. radio
teletype in tactical operations oy Allied forces. 

The tremendous amount of work and prepara
tion preceding this historical moment began in 
December, 1942, when Colonel Dan C. Gil
mer, se!)retary of General Eisenhower's AFHQ 
Ge.Q.eral Staff, visited the Chief Signal Officer in 
Washington as General Eisenhower's personal 
repre;;entative to present requirements for addi
tional communication equipment in the North 
African Theater of operations. During the discus
sions that followed, an urgent requirement bL~ 
came apparent. A trunk line communication sys
tem was needed to extend eastward from AFHQ 
Algiers to the combat forces in Tunisia, particu
larly for the use of General Eisenhower during his 
frequent trips from Headquarters. Colonel J. D. 
O'Connell and personnel of the Signal Corps En
gineering Laboratories had long visualized and 
now proposed the use of a radio relay based on a 
system with which the Laboratory had experi
mented in the 1941 Carolina maneuvers, when the 
"Blue Army" had used a number of police radio 
f.m. sets, in what was kµown as the Combat Zone 
Warning System. This network employed voice 
operation between two or more headquarters and 
between moving vehicles. The system success
fully furnished the "Blue Army" advanced in
formation about movements of the "Red Army" 
as "Blue" observation reports were sent back to 
the nearest radio station of the Warning System. 
From there the information was relayed on voice 
through one or more s~ations to the headquarters. 
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After successful demonstration of this system 
under simulated battle conditions, the boys at the 
Laboratories were convinced that they could ex
tend the system and make the relaying automatic 
instead of manual. 

Colonel Gilmer was quite impressed with the 
details of this relay system formulated and 
tested under the supervision of Colonel O'Con
nell; Lt. Col. Wm. S. Marks jr.; Lt. Col. V. A. 

· Kamin, W9US, Capt. Perkins, ex-W7MH, and 
Julius Kravetz, W20EF. It was agreed that the 
required equipment and necessary personnel must 
be assembled by January 1, 1943, so that it could 
be employed in the Tunisian campaign .. 

On December 7, 1942, t!ie Laboratories were 
directed by the Chief· Signal Officer to procure 
and assemble all available equipment for ship
ment at the earliest practicable date. This task, 
an enormous one in normal times and a truly 
staggering job with such short notice, was turned 
over to Lt. Col. Marks, Captain Perkins and 
Kravetz. These men had a reputation of ac
complishing the seemingly impossible almost 
immediately. Through the cooperation of Paul 
Galvin, Daniel E. Noble and Floy<l McCall of the 
Galvin Mfg. Corp., and Fred M. Link and Fred 
Budclman of Link Radio, W20EF and his civilian 
associates assembled a total of 21,142 articles and 
delivered them to the New York Port of Embarka
tion by December 26th. Just 19 days had elapsed 
since the receipt of the directive from Washington! 

To accompany the shipment and install this 
radio system in the African Theater, Capt. 
Perkins was designated officer-in-charge, with 
Kravetz (civilian-in-charge); Russell A. Berg, 
WlCIW; J. H. Durrer; V. II. Colagouri, 
W2GUM; F. W. Neidt of Coles Signal Labora
tory, and J. J. Kelleher, W2DSY, of OCSigO, as 
civilian engineers. At the last minute higher 
authority decided to retain W20EF at the Lab
oratory to organize subsequent operational 
phases and to assemble additional components. 
Kravetz had a wealth of information on radio 
relay as a result of his work in developing the 
original Combat Zone Warning Net during the 
Carolina maneuvers. 

After a terrific "hurry-up" job of preparation, 
Capt. Perkins and the civilian engineers set 
forth on January 9, 1943, to make radio history. 

Upon debarking at Oran, local Signal Corps 
Depot personnel promptly pounced upon the 
large shipment of equipment with a cannibalistic 
gleam in their eyes. What a mass of spare parts 
for their depot and repair stocks! And what a sad 
awakening they had when, after a frantic search, 
"Perkins and ,Co.'.' caught up with them and 
sounded warnings of the consequences should any 
piece of their precious relay gear be touched. 

After arrangements had been completed for 
transshipment of the equipment to Algiers, the 
group proceeded there by air arriving January 
31, 1943. They immediately set to work unpack-

Terminal station equipment at Syracuse, Sicily. Top - The transmitter location, with Harold Kinnaman of the 
Camp Coles Signal Laboratories standing by his jeep. Left - A close-up shot of the terminal transmitter used by the 
15th Army Group. Right - An "inside" view of the terminal receiving equipment. 



ing, requisitioning additional supplies, and pre
paring for the arrival of Company D, 829th Sig
nal Service Battalion, commanded by Lt. Lotus 
B. Blackwell, W5EZD. This organization had 
received training at Fort Monmouth and. pre
liminary technical instruction at Coles Sfgnai 
Laboratory from W2OEF. They arrived in Al
giers a few weeks after the party .from Coles. 

Preliminaries 
Preoccupied with the complex workings of a 

major invasion force, the Signal Corps personnel 
of AFHQ found it necessary to become familiar 
with the scope and objective of the projected 
communication system. Quite naturally and for
givably the authorities were reluctant to go all
out in accepting an untried non-standard system 
employing such a radically different technique. 
There was ll.lso the possible interference with nor
mal routine of existing communication facilities. 
Furthermore, from the standpoint of possible 
violation of security, uncoded voice transmission 
over any radio circuit was absolutely out of the 
question. 

It was discovered that some of the signal offi
cers questioned the idea of providing even Gen
eral Eisenhower with a personal radio circuit, 
especially one that would be voice-operated and 
thus lapking in the necessary element of security. 
They didn't want "Ike" or anybody else using 
voice radio while at the front because of the risk 
of interception. 

However, due consideration was given to the 
proposed system during which Capt. Perkins ar
gued loud and long, with the result that Brig. 
Gen. J. V. Matejka, Chief Signal Officer, AFHQ, 
approved the initiation of tests. To provide se
curity, Lt. Col. Henn-Collins, Royal Corps of 
Signals, who headed up the Radio Division of 
AFHQ, arranged for the provision of British 7B 
teletypewriters and associated two-tone tele
graph apparatus with which enciphered traffic 
could be handled rapidly. The only two-tone sets 
available were development models which had 
been tested over wire teletype circuits and dis
carded as being unsuited for the required opera
tional use. These two-tone telegraph units per
formed admirably over the f.m. radio links, how
ever, and the entire African Theater was searched, 
with the result that a total of six teletype equip
ments were eventually obtained. 

With the preliminary tests a marked success, 
Capt. Perkins soon convinced Gen. Matejka and 
his staff that the proposed new communication 
system could play a vitally important r6le by 
extending teletype service into combat areas 
more quickly and easily by v.h.f. radio than by 
installing wire lines, subject to sabotage and the 
other normal hazards of combat operations. How
ever, the mere authority to take the equipment 
into combat zone was far from the solution of. tb!i 
many problems still confronting the boys. ·· '· · 

There were many obstacles to overcome. This 
group of Signal Corps engineers and their GI 
companions were the.first Allied military unit ever 
organized for the specific task of providing a tao-
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A mobile radio-teletype terminal. Installed in this 
weapons carrier are a complete radio station, a Motorola 
FMTR 50-B, and a British teleprinter and its associated 
two-tone adaptor. This equipment was operated as a 
terminal station on the Malta circuit, a't Sidi-bou-Said. 

tical radio relay communication system. They 
faced overwhelming problems of supply and 
administration of widely separated detachments 
operating on isolated and almost inaccessible 
mountain peaks. There was also the immedi
ate and vital work to modify the police radio 
equipment to meet the specific tasks, and to sup
plement the previous training of the GI personnel 
for the new tasks as they became evident. 

Not the least of their worries was the lack of 
qualified teletype operators. W2DSY, however, 
had been a high-speed c.w. operator with the 
Signal Corps and RCA in previous years and was 
a "whiz" on a teletypewriter. On him fell the job 
of selecting and training a group of teletype 
operators. The company clerk became the first 
"draftee"· for this assignment. Anyone who could 
recognize a typewriter when he saw one was 
drafted instantly. Vehicles, ordnance, qu~rter
master and engineer supplies and equipment had 
to be obtained far in excess of quantities'author
ized for the original company organization. This 
task was, perhaps, the most difficult of all since, at 
the time, every item was in short supply and vi
tally needed either at the front or for early re
placement of battle-destroyed equipment. The 
unconventional means resorted to in obtaining 
many of these supplies are considered by Capt: 
Perkins to constitute a military secret to be' for-
ever closely guarded. -

Early in the planning for eventual operations, 
it became evident that additional military per~ 
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Fig. 2 - Block diagram of the duplex radio relay sys
tem installed between Tunisia and Malta. 
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sonnel augmenting the original Company D and 
that reorganization into an independent signal 
company operating directly under AFHQ would 
be required. Accordingly, Capt. Perkins e~ecuted 
a series of concerted attacks upon tp.e personnel 
office of Lt. Col. Kirk Buchak Assistant to 
the Chief Signal Officer, AFHQ: Perkins soon 
achieved the distinctive title of "The Terror of 
Buchak's Office," but his efforts were rewarded 
eventually by the establishment of the provisional 
2650th Signal Radio Relay Station Co. and the 
assignment of the nece.ssary additional personnel. 

Hunting That "Perfect Location" 

r After overcoming some of these obstacles to 
the extent that operation could be initiated, the 
boys began the reconnaissance of sites for the re
lay chain eastward from Algiers. Perkins Cola
gouri, and Durrer started out into th; Atlas 
mountains of Eastern Algeria, a rugged country 
of high peaks and deep valleys thick with Arab 
villages bearing unpronounceable names. The 
first selection from a map, Djebel Toukra was a 
dream location, 4500 feet high, and within line
of-sight of Algiers, 86 miles away and accessible 
by road. The first test with a 25-watt police set in 
a jeep, before reaching the peak, was an instant 
success with perfect communication. The party 
bivouacked for the night. At that time of year 
early spring, the peaks were covered with snow'. 
and snow and sleet storms were frequent. Brutally · 
cold, the boys reported a rugged night, sleeping 
on the steel floor of a GI truck. The accepted 
~ght dress was all available GI clothing, includ
mg helmets. To add to the discomfort, tribes of 
monkeys and baboons prowled about the camp
site, keeping the men awake with their c4attering. 

The next morning the party reached the top of 
Djebel Toukra and selected two promontories 
one on either side of a "saddle," for the receive; 
and transmitter sites, respectively. In their im
patience to set up the 250-watt relay station for 
final tests, the boys were caught in a downpour 
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of sleet and rain, drenching the transmitter and 
causing all sorts of fireworks when the power was 
applied. There was nothing to do but return to 
Algiers, dry out the set and repair the damage, 
which fortunately proved to be minor. 

Retlll'Illng in a few days wjth an operating de
tachment and complete camping equipment, they 
set up a permanent site and put the first radio re
lay station on the air. Meanwhile the rest of the 
party were busily establishing themselves in a 
permanent company headquarters in Algiers in
stalling the AFHQ radio terminal and assembling 
a mobile radioteletype terminal. The latter was 
dispatched to the town of Bougie, on the Mediter
ranean coast, some 40 miles from Djebel Toukra 
where it was placed at the disposal of a British 
Supply Headquarters for its first trials in handling 
bona-fide traffic. These trials were successful and 
highly instrumental in further convincing the sig
nal personnel at AFHQ that the buys had de
veloped a really useful communication system. 

The blessings of AFHQ lent new zeal tu the 
efforts in extending the system toward the battle 
area of Tunisia. Durrer and W2GUM set forth in 
the radio-equipped jeep to spot the next site. 

As the relay expedition continued cast they 
were constantly amazed at the distances they 
achieved from the original relay station at Djebel 
Toukra, and 206 miles from AFHQ, when they 
called in with the radio-jeep giving the loca
tion, they were able to relay through without 
difficulty. Up to this time no one had dared to 
suggest that such distances could be spanned 
over that mountainous country. 

While preparations were under way to set up 
the relay station at Djebel Ouasch and move the 
mobile terminal there from Bougie, Joe Durrer 
and W2GUM proceeded eastward with high 
hopes. They lost contact with AFHQ, and Perkins 
spent several anxious days awaiting word as the 
boys had entered territory known to contain scat
tered parties of German troops. However, the 
party returned without mishap but somewhat dis
couraged by the results of their efforts. They had 
traveled through the most rugged terrain yet en
countered without finding an accessible site. They 
had literally cleared their own road for miles over 
a mountain trail apparently leading to the only 
promising location in the area to suddenly find 

A typical radio-relay receiving installation. 
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their way completely blocked by moun
tains. They even told of a family of 
French settlers who had run away in_ 
fright, screaming "A vion ! A vion I" -
believing them to be Germans dropped 
by parachutes, as they could not conceive 
of any vehicle possibly traversing the 
route over which the party just passed. 

With the installation at Djebel Ouasch 
in operation, however, prospects for ex
tending the system were more promising 
and once again the reconnaissance party 
started out, this time with Djebel Rorra, 
selected from a map, as the objective. 
They were soon blocked again, however, 
shortly after leaving the main highway 
by a rather formidable river. Despite 
the obvious risk, the boys started across. 

Fig. 3 - Block diagram of a simplex radio relay system. Each 
receiver operates only in one direction from the transmitter at the 
adjacent station. The transmitter, however, operates in two direc
tions to the associated receiver at each of the adjacent stations. 

About six feet from the opposite bank - their 
jeep went down! The boys managed to haul it 
ashore and after drying out the ignition system 
they drove on up the mountain along a nearly 
impassable trail. With much heaving and push
ing they reached a promontory which gave them 
communication back to AFHQ. Trouble devel
oped with the radio set due to the ducking it had 
received in the river, and all they could hear was 
something about "a big change in plans." This 
was extremely confusing, but they returned to 
the highway after spending several hours tossing 
boulders into the river to provide a rough but 
more reliable ford. 

They returned the next day, followed by the 
truck with the relay station and its operating 
detachment, with Perkins in the mobile terminal 
vehicle butting his way through trees and under
brush and nosing boulders out of the trail. Upon 
reaching the top of Djebel Rorra they saw a fine 
dirt road winding away before them, unmarked 
on the maps, but which met the main highway a 
few miles from the trail junction! 

Searching for the II Corps Hq. 

When a circuit was established to AFHQ, they 
learned of the altered plans. The American II 
Corps was moving secretly from Southern Tunisia 
to make a surprise attack upon the German forces 
near Beja. The whereabouts of the American 
headquarters was unknown, and no communica
tion facilities directly to AFHQ were to be avail
able for some time. Capt. Perkins was directed to 
report to the Corps headquarters near Souk-el
Khemis. For the rest of that day and the day 
following _he searched to no avail. Finally word 
came to the mobile teletype station that II Corps 
had located its CP near Beja. 

Perkins eventually found n · Corps Head
quarters. The necessary password, however, was 
lacking. That the ensuing pleas were persuasive, 
however, is evidenced by the fact that the sentry 
himself gave Perkins the password. He repeated 
it, the sentry gave the countersign - and the 
truck passed into Corps Headquarters. There 

On the peak of Djebel Rorra. The receivers and as
•ociated equipment, concealed and camouflaged, are 
shown about two hundred yards from the transmitter. 
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Perkins reported to Colonel T. J. Tully, Signal 
Officer, and agreeably surprised him with the in
formation that a radio teletype circuit was in 
operation to AFHQ! 

Operations began the morning of April 20th. 
Since II Corps had no wire circuits available, the 
radioteletype circuit to Algiers carried all Corps 
traffic which otherwise would have been routed 
over wire lines. II Corps at that time was operat
ing directly under AFHQ and, consequently, in
dependently from the British Armies and the 
18th Army Group. It was therefore a vital neces
sity that traffic for AFHQ be handled as directly 
and expeditiously as possible. 

In the meantime WlCIW, Durrer and Ferd 
Niedt were rushing to completion a fourth relay 
station intended to cover the northwestern part of 
Tunisia. This station was merrily on its way to a 
likely looking mountain top when the detachment 
was pulled up short by a motorcycle MP. 

"Where do you think you're going?" he 
snapped. Without waiting for explanations, the 
MP continul)d: "This is still enemy territory. 
Get the hell out of here!" The crew backtracked. 
Standing by for a few days, they had the oppor
tunity to view at close range the terrific artillery 
assault upon fltmed Hill 609. After the fireworks 
cooled down they set up the relay on a hill a 
quarter of a mile south of Hill 609. W2GUM 
tuned to the station on Djebel Rorra while the II 
Corps terminal leap-frogged from Beja to Sidi 
Nsir, continuing operation to AFHQ through the 
additional link with scarcely a moment's lost time. 

Hour after hour, day after day, the distinctive 
two-toned signal from the hidden CPs in the val
leys of Tunisia leaped from peak to peak along 

(Continued on page 88) 
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Choosing U.H.F. Sites 
Vsing Contour Strips to Predict Circuit Performance 

BY PHILIP S. RAND.* WJDBM 

IN LOOKING over the new frequency al
locations one is intrigued by the many new u.h.f. 
amateur bands. With all the new tubes and cir
cuits developed for war use and with antennas 
only a few inches long, what will we hams do with 
them? What sort of DX will be possible when 
transmitting on several hundred or several thou
sand megacycles? T4ere is one thing of which we 
can rest assured - that the ones with the best 
locations will get out the best. As the frequency 
goes up and up, a line-of-sight path between the 
transmitter and receiver becomes more and more 
important. Undoubtedly there will be plenty of 
new effects observed with signals bouncing off 
near-by hills, buildings and even airplanes. Many 
of these characteristics have been observed on 
112 Mc., 56 Mc. and even 28 Mc. Did you ever 
notice that rapid flutter as a plane flew over? 

After V-J Day when the new amateur bands 
are open and the thousands of hams return from 
the battlefronts and the war factories, many will 
be looking around for a new home to buy or build 
with those war bonds and naturally they will 
want to locate in a spot as favorable as possible 
for the new u.h.f. bands. To find a good QTH 
most hams will not have to do as the writer once 
did in New Jersey when he drove all over the 
countryside with an altimeter in the car and when 
that read the highest level he started looking for 
a near-by house to rent. Here at WKNQ in Mid
dletown, Conn., we have been able to predict with 
pretty fair accuracy whether or not communica
tion will be possible and, if so, how good it will be, 
simply by purchasing a. set of geodetic survey 
maps at 10 cents apiece. These maps are call-

*Electronic Division, Remington Rand, Inc., Middle
town, Conn. 

Fig. I-Typical contour outline strip laid out along 
a proposed high-frequency path. 
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For reliable communication at fre
quencies above 50 Mc., a line-of-sight 
path becomes of greater importance as 
the frequency is increased. In this ar
ticle WIDBM explains how standard 
government contour·maps may be used 
to plot paths between any points over 
which high-frequency communication 
may he contemplated. Included is useful 
informatiqn on interpretation of these 
paths in terms of probable signal strength. 

brated in twenty-foot contours, and a set of six or 
eight will pretty well cover any practical range. 

Most large book stores or map-supply houses 
carry these maps or they may he obtained by 
addressing the Director of the United States 
Geological Survey, U. S. Dept. of the Interior, 
Washington, D. C. An index of maps available for 
any state will be supplied free, from which the 
titles of the maps desired may he selected. Ap
plications for maps must be accompanied by cash, 
draft, or money order (no postage stamps!). 

The scale is 1 to 62,500, or approximately one 
inch to a mile, so that airline distances may be 
measured very quickly with a ruler. Of course, to 
predict the chances of working another station 
from a given location it is necessary first to con
struct an outline of the intervening ground by 
contours, which takes about ten minutes. This is a 
lot quicker and easier than waiting till next Sun
day between five and seven when you can drive 
from hill to hill with a WERS mobile, and further
more it does not use any gas! 

The use of this system has been very helpful 
to us in WERS at WKNQ since we are located in 
the hilly central part of Connecticut. It was only 
by this method that we were able to find a loca
tion from which a mobile transmitter could estab
lish direct contact with both New Haven and 
Hartford as well as one from which all our out
lying towns could be worked. In the past it has 
been necessary to drive several miles away to 
work New Haven. A third hill was necessary to 
work Haddam and a fourth for Durham. 

Hanis who are fortunate enough to be at home 
and connected with a WERS outfit not only can 
find a good QTH on the map but also can take a 
portable or mobile rig operating on 112 Mc. to the 
location to try it out. By drawing contour maps 
or strips of various known v,h.f. paths and com
paring them with known results, it soon becomes 
easy to predict results over unknown paths. These 
results can then he converted for u.h.f. use by 
taking into consideration known modifying u.h.f. 
propagatiol} ,data, such as less bending, more 
bounce and scattering off hills, and greater 
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shadow effects from intervening hills as the fre
quency is increased. In other words, if you find 
you have a line-of-sight path or practically so, 
u.h.f. should be as good as v.h.f., especially since 
beam antennas Vv"ill undoubtedly be used to a 
greater extent because of their small size. I.Iow
ever, if you find a hill in between which casts a 
bad shadow at 112 Mc. it will be much worse at 
u.h.f., especially if the hill is near one end or the 
other of the circuit. 

lllaking the Contour Strip 

The first thing in making a contour strip of any 
given path, of course, is to purchase the neces
sary maps. These maps should have the borders 
trimmed off so that they will butt with one an
other to form one large map. After trimming, the 
various sections preferably should be pasted down 
on a large sheet of beaverboard with wallpaper 
paste so that the various sections will not skid 
around while working on them. After the map 
has dried and can be handled, the first thing to do 
is to take a red pencil and shade or color the 

-------D---------..i 

o, = 1.23 ,f"H;
D2 = 1.23 ~ 

D = D1 + D2 = 1.23 ,[H,°"+ 1.23 '{H;-
Fig. 2 - Formulas for determining antenua heights 

required for line-of-sight paths. 

highest points in your locality. Here at WKNQ 
we shaded the 700-, 800-, and 900-foot contours 
red since they are the highest. The 500- and 600-
foot contours were shaded yellow. In this way, it 
is possible to tell at a glance _where all the high 
spots are. You will notice many high places which 
you did not realize were there; also you will see 
that there are roads leading to some of them, al
though some may be unimproved woods roads. 

Now that the map is colored you may see that 
your favorite mobile spot (shaded yellow) is 
blocked to the southwest by some hills which are 
shaded red. No wonder you never got out 
very well in that direction. However, you also see 
farther north another hill shaded yellow with a 
road leading to th~ top. This hill is farther away 
from the station you want to work but at the 
same time it puts the offending "red" hill, which 
is casting the shadow, farther away from you so 
that more signal will bend over and reach you. 

Now make a contour strip of both paths and 
if luck is with you the signal from the new hill 
may cross the offending red hill at a lower eleva
tion which will mean stronger signals both ways. 
Make a dot on the map with a pencil to locate the 
position of the transmitters at both ends of the 
path and then draw a connecting line between 
the two dots. Lay a piece of paper about two 
inches wide and long enough to overlap slightly 
both locations on the map with one edge on the 
line. See Fig. 1. Mark in pencil the elevation in feet 
of each end as well as that of each contour on 
the strip. Now remove the strip of paper and with 
a ruler draw a series of parallel lines the length 
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of the paper about ¼ inch apart. The spacing of 
the parallel lines really should be 1/52 inch to be 
to scale; however, this would so compress the 
hills that the strips would be hard to read, there
fore ¼ inch is selected for their spacing. 

Liwel the bottom line "zero" or "sea level," 
the next "100 feet," "200 feet," etc., until you 
have enough lines to take care of your maximum 
elev::i,tion. Now, from each of your contour lines 
drop a vertical line to intersect with the parallel 
elevation lines and put a dot where they intersect 
at the elevation marked on the edge of the strip. 
Connect all the dots with a smooth line, as in 
making a graph, and there is your first contour. 

Repeat the above process for the other location 
and then compare the two strips. The two may 
be plotted on the same strip or the two strips may 
be held up to the light while superimposed for 
study. Dotted lines may be drawn from the 
antenna at each end towards the center just miss
ing the top of all hills. The heights of the two 
antennas also should be taken into account. Thi8 
will be the approximate line-of-sight path, not 
consideri_ng the curvature of the earth, which is 
not necessary for the average short 112-Mc. 
path. However, for longer distances it would be 
wise to do it. The formula is 

H=D2 J 1.51 

where His the neight in feet and D is the distance 
in miles for an optical path. When both transmit
ters are elevated, the maximum line-of-sight 
distance to ground level as given by the above 
formula can be determined separately for each 
end of the circuit. Adding these will give the maxi
mum optical path, providing the intervening 
ground is at sea level. See Fig. 2. 
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Fig. 3 - Charf plotted from formulas of Fig. 2. The 
solid line shows distances taking refraction into account, 
while the dashed line is for the optical path. 
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Fig. ,f -Contours sl1owing terrain over various communication paths discussed in the text. 
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It will be seen from the chart of Fig. 3 that 100 
feet of antenna height should be provided for 
each 12 miles. This is the equivalent of an antenna 
height of 50 feet at each end of the path. It will 
be noticed also that the effective range in practjce 
is slightly longer (about 15 miles) when the effects 
of refraction are taken into account. In our par
ticular case in Middletown we did not bother with 
the earth's curvature since practically none of our 
paths were withln line of sight and it complicated 
making the contour strips; also most of the dis
tances were rather short. 

In selecting a new QTH for v.h.f. or u.h.f., 
contour strips should be made from each new 
location under consideration to all of the sur
rounding towns and cities with which communica
tion is desired. Also strips should be made to the 
transmitters of various f.m. and television sta
tions from which you may wish to receive enter
tainment. In this way you will get a pretty good 
idea of just what to expect after you have pur
chased or built your new home, and you won't 
be disappointed ";hen you find that Bill over 
on Jones Hill works all DX and gets good f.m. 
and television reception while you do not, de
spite the fact that your location is just as high. 

Interpreting Contour Strips 

Referring to Fig. 4, you will see contour strips 
of the paths between several of the WKNQ 
stations. That of (A) between Unit 1 in Middle
town and Unit 12 in Portland is the best. It is a 
line-of-sight path less than 2 miles in length. 
Signals are S9 plus both ways. (B) is another very 
good circuit, also a line-of-sight path, between 
Middletown and Unit 3 in Cromwell, also with S9 
signals. (C) is a portable-mobile shot at Unit· 4 
in Durham from WKNQ-25 on a 400-foot hill in 
Middletown. It is a very good location but only 
for Durham and Hartford with S8 signals. (D) 
shows the tough radio path between Unit 5 
in Haddam and Middletown Master Control, 
WKNQ-1. This path is poor because of the hills 
which are low but close to each station. Signals 
average only around S6 despite the comparatively 
short distance. The rising ground in front of each 
station seems to attenuate the signals severely. 

(E) is another good shot at Durham from a 
different part of Middletown. Notice that in th.is 
case the ground directly in front of the two sta
tions falls away sharply for some distance allow
ing the radio signals to "get started." Signal 
strengths here are S8 to S9. Compare it with (F) 
which is a very difficult circuit. Signals over this 
path are S6, and yet the two Middletown points 
are only about I½ miles apart. This shows the 
entirely different type of path made possible by 
selecting a location only a short distance away. 

In (G) the signal gets a good start from the 
Middletown end but the last hill in Haddam 
casts a bad shadow and communication is diffi
cult. (H) shows the best circuit to New Haven to 
the southwest. However our mobile unit has to 
drive 10 miles due west to· Meriden to do it al
though Meriden is very little closer to New 
Haven. Incidentally, signals are stronger from 
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this 465-foot hill (S9) than they are from the top 
of Meriden Mountains, 1000 feet high (S6) only 
about 3 miles farther west, because of the shadow 
from a hill very close to New Haven. (I) shows the 
path between WKNQ-4 and -5. These two sta
tions never have heard each other because of the 
impossible terrain in between. Here· are seen 
severe shadows at both ends, plus very high hills 
in the middle. The worst conditions exist at the 
Haddam end. In plotting this strip to try to find 
out why communication could not be completed 
over this 8-mile circuit we discovered a woods 
road leading right to the top of the highest hill. 
As soon as this becomes passable we plan some 
mobile tests from that location. 

(J) shows another of those impossible paths 
with rising ground directly in front of both sta
tions and high ground in the middle of a consider
ably longer path. Once in a while WJLH-1 hears 
WKNQ-1 but never vice-versa. Apparently some 
of the WKNQ-1 signal bends over the top of the 
Three Notches and scatters into New Haven over 
the top of East Rock; however East Rock blocks 
the major part of the WJLH-1 signal so not much 
is left to reach WKNQ-1. (L) shows Great Hill, 
the location mentioned earlier, whose possibilities 
were discovered by the contour-strip method. 
Although it is not quite a line-of-sight path the 
signals to New Haven are very good - S8 to S9. 
Compare this with (J) and notice the difference. 
Great Hill is only about 1 mile out of line with 
Middletown and is several miles farther away. 

(K) shows a fair path between Middletown and 
West Hartford with signal strengths of about S8. 
The 300-foot hill is about midway along the path 
and the signals bend over it without too much 
trouble. (M) shows a path to New London which 
is rather spotty. The trouble is caused by the 
400-foot hill between WKNQ-1 and the Connec
ticut River. (N) shows the almost-visual path to 
West Hartford from Great Hill. S8 to S9 signals 
were predicted and when the circuit was tested, 
that's what they were. 

(0) is the contour over an S9 circuit between 
Columbia attd Prospect, Conn. Despite its 36 
miles, signals are stronger than on many of the 
other circuits because of its almost visual path. 
Compare strip (P) with the combined strips (P) 
and (Q). The direct path (0) crosses Middletown 
only about three miles north of WKNQ-1 and 
yet misses the top of Great Hill and also misses 
Mt. Higby. WKWG-70 in Prospect can be worked 
easily from Middletown but Mt. Higby knocks 
the punch out of his signal. As mentioned earlier, 
a hill close to the transmitter bothers more than 
one at a distance, hence the signal from WKNQ-1 
shoots up to clear Mt. Higby and therefore is 
weaker at WKWG-70 than -70 is at WKNQ-1. 
Referring to strip (Q) WKNQ-1 is pretty well 
blocked by Great Hill so far as Columbia is con
cerned. However,• they can be worked satisfuc
torily from both Marlboro and Columbia al
though WKWG-70 is stronger at Columbia. 

(R) This shows the path between WKWG-70 
and WJLH-1 and is of interest because it is the 

(Continued on paqB 80) 
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More About Postwar Station Calls 
ne,,lslon of Proposed Call ~4.reas Adoptt>d by Board and Sent to FCC 

BY CHARLES A. SERVICE, JR.,* W4IE 

IN OUR July issue we presented a plan for 
proposed changes in postwar call areas and sta
tion calls, adopted at the May meeting of the 
ARRL Board of Directors and transmitted to 
FCC for consideration. "Happenings of the 
Month" for August intimated an amendment 
was in the works which, if approved by the di
rectors, would result in fewer changes in existing 
calls. This revision was approved and is now be
fore the Commission for study and, we hope, 
acceptance. 

The revision involves a change in call areas and 
does not affect the original plan, insofar as that 
provides for a new system of calls in the event the 
present series proves insufficient for future needs. 
It has reduced the number of prewar calls which 
would have to be changed from 19 per cent under 
the original plan to 11 per cent under the amend
ment. If changes in split-state areas, which are to 
be eliminated by FCC in any event, are disre
garded, the total loss of prewar calls in the rest 
of the United States amounts to only 3 per cent. 

To understand the basis for this revision let us 
refer back to the original plan for a moment. It 
was first proposed to move the W2 part of New 
Jersey into W3, so that the entire state of New 
York would comprise the new W2 area, and W3 
would then consist of the states of New Jersey 
and Pennsylvania. Because of the large number of 
amateurs in the W2 portion of New Jersey as 
contrasted with the W3 portion, it was later pro
posed that our plan would be a better one if all c,f 
NewJerseywereplacedin W2, thus making it the 
states of New Jersey and New York. 

This was found possible under the expected 
growth figures for the W2 area, and .the removal 
of New Jersey from W3 to W2 in turn made pos
sible the restoration of Delaware, Maryland and 
the District of Columbia to W3 without unduly 
increasing the amateur population of that area. 
Similarly it was found possible to return West 
Virginia to W8, without unduly adding to the 
latter's size or impairing the future workings of 
the plan. W4 then being reduced by the loss of 
these th.rec states and the District to an abnor
mally low figure, it was both necessary and de
sirable to build it up by the restoration of Ala
bama and Tennessee to that area from W5. The 
return of Alabama and Tennessee from W5 to W 4 
then made possible the shift of New Mexico.back 
to W5:from its placement in W7, proposed in the 
first plan. 

In the final analysis, then, Wl and W5 remain 
unchanged from prewar practice; the split-state 
areas of W2, W3, W8 and W9 (peninsular Michi
gan) are eliminated with the least possible change 

* Assistant Sccret1>,ry, ARRL. 
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in prewar calls; W9 is brought into line with other 
areas by splitting off its western states into a new 
Vi70 area and transferring Kentucky and upper 
Michigan to W4 and W8, respectively; W4 is 
built up by the addition of Kentucky and Vir
ginia; and the abnormally large W6 is reduced 
by transferring Arizona, Nevada and Utah to W7, 
which needed upbuilding. 

Under the revised plan, therefore, the set-up of 
future call areas as proposed to FCC looks like 
this: 

Area Territory Embraced Chanu,e• from Pr.war Stat,u 

New England States None 

2 New York, New Jer- Transfer WS portion of New 

3 

4 

5 

sey York and W3 portion of 
New Jersey to W2, elimi
nating splitting of states. 

Delaware, District 
of Columbia, Mary
land, Pennsylvania 

Alabama, Florida, 
Georgia, Kentucky, 
North Carolina, 
South Carolina, Ten
nessee, Virginia, 
U.S. Possessions in 
the Caribbean. 

Arkansas, Louisiana, 
Mississippi, New 
Mexico, Oklahoma, 
Texas 

Transfer W8 portion of 
Pennsylvania to W3, elimi
nating splitting a state. Sub
tract W3 portion of New 
Jersey, transferred to W2. 
Subtract Virginia, trans
ferred to W 4. 

Add Kentucky from W9 and 
Virginia from W3. 

None 

6 California, U.S. Pos- Subtract Arizona, Nevada 

7 

8 

9 

0 

sessions in Pacific and Utah, transferred to W7. 

Arizona, Idaho, Mon
tana, Nevada, Ore
gon, Utah, Washing
ton, Wyoming, 
Alaska 

Michigan, Ohio, West 
Virginia 

Illi~oia, Indiana, 
Wisconsin 

Colorado, Iowa, 
Kansas, Minnesota, 
Missouri, Nebraska, 
North Dakota, South 
Dakota 

Add Arizona, Nevada and 
Utah, transferred from W6. 

Add W9 part of upper Mich
igan, eliminating splitting a 
state. Subtract W8 part of 
New York, transferred to 
W2; and W8 part of Penn
sylvania, transferred to W3. 

Subtract W9 part of upper 
Michigan, transferred to W8, 
and Kentucky, transferred 
to W4. Subtract Colorado, 
Iowa, Kansas, Minnesota, 
Muisouri, Nebraska, North 
Dakota and South Dakota to 
form new j2) area. 

Proposed new call area to be 
formed by transferrilli: these 
eight states from W9. 

(Continued on page 8!) 
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BAPPENING~F THE MONTH 
ALLOCATION NEWS 

THERE isn't any. Last mop.th we thought 
that the final FCC announcement of its decisions 
respecting frequencies below 2q Mc. would be 
available for this issue but the Commission staff, 
and others concerned, have been so heavily occu
pied with other matters that nothing has been 
done about this job, it not involving as much 
urgency to permit postwar manufacturing plan
ning as did the frequencies above 25. The present 
expectation is that the announcement will come 
along about the time of the Rio conference. 

The Rio conference, opening September 3rd, is 
one of the inter-American region, a conference of 
governments, with private agencies represented 
by nonparticipating observers who may speak 
only through the intercession of their govern
ment's delegation. The conference works within 
the framework of the Madrid Convention and the 
Cairo Regulations. ARRL is to be represented at 
this conference by Lt. Comdr. Arthur L. Budlong, 
USCGR, WlJFN, in civilian status on temporary 
leave-of-absence from the Coast Guard for that 
purpose. He goes as senior assistant secretary of 
ARRL, from which position he is now on leave-of
absence and in which status he was our repre
sentative at the preceding regional conference at 
Santiago de Chile. Later this year we shall expect 
to have a QST article from him on the results of 
the conference. 

ELECTION NOTICE 
TO ALL Full Members of the American Radio Re

lay League residing in the Atlantic, Dakota, Delt~ 
l\lidwest, Pacific and Southeastern Divisions: 

You are hereby notified that, in accordance with the con, 
stitution, an election is about to be held in each of the above 
mentioned divisions to elect both a member of the ARRL 
Board of Directors and an alternate thereto for the 1046-
1047 term. Your attention is invited to Sec. l of Article IV 

.. 
of the constitution, providing for the government of ARRL 
by a board of directors; Sec. 2 of Article IV, and By-Laws 12, 
defining their eligibility; and By-Laws 13 to 24, providing 
for the nomination and election of division directors and 
their alternates, Copy of the Constitution & By-Laws will 
be mailed to any member upon request. 

All steps in the election process now occur one month 
earlier than heretofore. Voting will take place between 
October 1st and November 20, 1945, on ballots that will be 
mailed from the headquarters office in the first week of Octo
ber. The ballots for each election will list, in one column, the 
names of all eligible candidates nominated for the office of 
director by Full Members of ARRL residing in that division; 
and, in another aolumn, all those similarly named for the 
office of alternate. Each Full Member will indicate his choice 
for each office. 

Nomination is by petition. Nomination petitions are 
hereby solicited. Ten or more Full Members of the League 
residing in any one of the above-named divisions may join in 
nominating any eligible Full Member of the League residing 
in that division as a candidate for director therefrom, or as 11, 

candidate for alternate director therefrom. No person may 
simultaneously be a candidate for the offices of both director 
and alternate. Inasmuch as the by-laws provide for the trans
fer of all the powers of the director to the alternate in the 
event of the director's death or inability to perform his 
duties, it i• of as great importance to name a candidate for 
alternate as it is for director. The following form for nomina
tion is suggested: 
Executive Committee 

The American Radio Relay League 
West Hartford, Conn. 

We, the undersigned Full Member• of the ARRL residing in 
the . ................... , . , .................. Division, 
hereby nominate ................................. ., of 
............................. .- •••• .- . .- •• , aB a candidate 
for DIRECTOR; and we also nominate ........•..... , .• 
. ........ • .......... ,,of ............................. . , 
as a candidate for ALTERNATE DIRECTOR; from this 
division/or tlie 194/J-1947 term. 

(Signatures and addresses) 

The signers must be Full Members in good standing. The 
nominee must be a Full Member and must have been both a 
member of the League and a licensed radio amateur operator 
for a continuous term of at. least four years immediately 
preceding receipt by the Secretary of his petition of nomina
tion, except that a lapse of not to exceed ninety days in the 
renewal of the operator's license and a lapse of not to exceed 

Get Set! 
"' e have just time (and space) for a few words as one of the momentous periods of history 

ends-marked by the first use of atomic bombs, Russia's entry into the Pacific war, and the 
Japanese capitulation. The rapid culmination of these breath-taking events means that 
we should be back on the air months sooner than was visualized even a week ago. 

ARRL has already moved for the reactivation of amateur radio. We have asked first for 
release of the 2½-meter band and the cancellation of WERS, so that amateurs may re
assume their traditional preparedness to furnish emergency-communication service. 
That band, and the gear for it, are available for the job. It is probable that the next bands 
to be released to us will be the higher-frequency ones, above 200 Mc. The DX frequencies 
will come slower; the armed services will need many of them a while longer. . 

But they're coming, OM, and we're on our way to great things - the greatest boom in 
the his tury of amateur radio! FCC is eager to resume -the licensing of amateur stations as 
soon as BWC will permit, to get on with the job before the great rush starts. Stand by for 
ARRL bulletins to directors, SCl\:Is, clubs and radio stores the instant there is good news 
to report. And expect in QST, as soon as secrecy goes off, the most interesting radio dope 
you've ever read. 

The days we have been living for seem close at hand: our beloved amateur radio is about 
to come into its own once moJ'e! 

Get set! 
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AMATEUR WAR SERVICE RECORD 

Name 

Present mailing address 

Rank or rating 

Call, present or ex; or 
grade of op-licen8e only 

SERVICE 
0 Army 
ONavy 
0 Coast Guard 
0 Marine Corps 
0 Maritime Service 
0 Merchant Marine 
0 Civil Service 

Branch or bureau: Signal Corps, AAF, Bu Ships, WA T'RS, etc. 
.ff cit'ilian indust,y, git'e title and company. 

0 Radio industry . 
100% war 

thirty days in the renewal of membership in the League, at 
any expiration of either during the four-year period, will not 
disqualify the candidate; provided that if a candidate's 
membership has been interrupted by reason of service in the 
armed forces of the United States, he shall not be deemed to 
be disqualified so far as conc.erns continuity of membership 
if he has, since May 7, 1943, renewed his ARRL membership 
within ninety days of discharge from the military service. 
He must be without commercial radio connections: he may 
not be commercially engaged in the manufacture, selling or 
renting of radio apparatus normally capable of being used in 
radio communication or experimentation, nor commercially 
engaged in the publication of radio literature intended, in 
whole or part, for consumption by licensed radio amateurs. 
Further details concerning eligibility are given in By-Law 
12. His complete name and address should be stated. The 
same requirement8 obtain for alternate a11,for director. All 
such petitions must be filed at the headquarters office of the 
League in West Hartford, Conn., by noon EWT of the 20th 
day of September, 1945. There is no limit to the number of 
petitions that may be filed on behalf of a given candidate 
but no member shall append his signature to more than one 
petition for the office of director and one petition for the 
office of alternate. To be valid, a petition must have the 
signature of at least ten Full Members in good standing; that 
is to say, ten or more Full Members must join in executing 
a sinli;le document; a candidate is not nominated by one 
petition bearin& six. signatures and another bearing four. 
Petitioners are urged to have an ample number of sig
natures, since nominators are frequently found not be Full 
Members in good standing. lt is not necessary that a petition 
name candidates both for director and for alternate but 
members are urged to interest themselves equally in the two 
offices. 

League members are classified as Full Members and Asso
ciate Members. Only those possessing certificates of Full 
Membership may nominate candidates, or stand as candi
dates; members holding certificates of Associate Member
ship are not eligible to either function. 

Present directors and alternates for these divisions are as 
follows: Atlantic Divisi6n: director, Walter Bradley Martin, 
W3QV; alternate, Her];,ert M. Walleze, WSBQ._ Dakota 

ARE YOU LICENSED? 
When joining the League or renewing 

your membership, it is important that 
you show whether you have an amateur 
license, either station or operator. Please 
state your call and/or the class of oper
ator license held, that we may verify 
your classification. 
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Division: director. Tom E. Davis, WIIVVA; alternate, Aaron 
E. Swanberg, W9BHY. Delta Division: director, E. Ray 
Arledge, W5SI; alternate, Samuel H. Dowell, W5ERV. 
Midwest Division: director, Floyd E. Norwine, jr., W9EFC: 
alternate, c_ A. Colvin, W9VHR. Pacific Division: director, 
J. L. McCargar, W6EY; alternate, Elbert J. Amarantes, 
W6FBW. Southeastern Division: director, Wm. C. Shelton, 
W4ASR; alternate, Wm. P. Sides, W4AUP. 

These elections constitute an important part of the 
machinery of self-government in ARRL. They provide the 
constitutional opportunity for members to put the direction 
of their association in the hands of representatives of their 
own choosing. Full Members are urged to take the initiative 
and to file nominating petitions immediately. 

For the Board of Directors: 

July 1, 1945. 
K. B. WARNER, 

Secretary 

NOTICES TO MEMBERS DISCHARGED 
FROM THE MILITARY SERVICES 

THE requirement of continuous member
ship in the League for eligibility to ARRL offices 
has been waived for members serving in the uni
form of the United States. See particulars on page 
39 of QST for July last. Those desirous of taking 
advantage of this arrangement are asked to claim 
the right when renewing membership, stating the 
beginning and ending dates for their military 
service. 

YOUR WAR RECORD? 

THE little coupon on the top of this 
page has brought thousands upon thousands of 
reports to ARRL headquarters at \Vest Hartford 
where the League is compiling a card record of 
every known case where an amateur or former 
amateur of either the United States or Canada 
has employed his ham know-how in war work -
whether in the armed forces, the Maritime Serv
ice or merchant marine, the Civil Service or other 
government service, the contract laboratories, 
or in industry 100 per cent devoted to war 
manufacturing. 

Are you on our records? If not, we want you -
and any of your buddies on whom you can supply 
dope. It'll only take a moment to clip and fill out 
this form, or to reproduce its essentials on a post 
card if you prefer. Thanks very-it will help! 

OST for 



Matching the Antenna for Two-Band 
Operation 

Flat Lines with Fundamental and Second Harmonic 

BY JOHN G. MARSHALL.* W9ARL 

«!mTE ~ften a fellow thinks of his future 
station with the ultimate in multiband and rapid 
QSY operation. One of the oldest problems in this 
respect is the operation of the station's single an
tenna on more than one band without readjust
ment or retuning. Even by retuning usually there 
are large standing waves on the feed line. In some 
cases, a trip out of doors is made to change 
matching stubs. Some are more fortunate in 
having a system of relays to do the outside work. 

An impedance-matching network may be de
signed and constructed to provide matching of 
the antenna to the feed line on two bands, whether 
it is a simple half-wave or an elaborate multi
element array. When properly constructed and 
adjusted, no retuning or mechanical readjust
ments of any kind are necessary for two-band 
operation with a flat line. 

r---,---, 
I I I 
I I 
I I I 

: R6 3f: l 
I r~ RLI 
I 10'4 I 
I I 

l Source : Load I 
1-----'----..J 

(A) (B) 
Fig. 1 - Foundation circuits. 

To clarify the points concerned here, a review 
of the basic principles involved in impedance 
matching is in order. A knowledge of vector al
gebra will help greatly and for those not familiar 
with it, a good understanding of the article "Meet 
Mr. j.," appearing in an earlier issue,1 or an eve
ning with a good textbook should suffice. Use of 
the slide rule also will help and its accuracy, to 
three significant figures, is · generally sufficient. 
Special care should be exercised in reading the A 
and B scales. Use of the C and CI or D and DI 
scales will be especially helpful. 

The primary purpose of impedance matching is 
to deliver the greatest possible power to the load. 
To do this, the load impedance, ZL, must equal 
the internal impedance, Za, of the source of 
power. In the case involving only pure resistances, 
such as in Fig. 1-A, it is assumed that the genera
tor supplies 10 volts and has an internal resist
ance, Ra, of 20 ohms. If RL = Ra, the total R in 
the circuit is 40 ohms and with 10 volts applied, 
the current is E/R = 10/40 = 0.25 amperes. 
The power in RL is l 2R = (0.25)2(20) = 1.25 

* 723 Paseo, Karu,as City 6, Mo. 
1 Noll, "Meet Mr. j," QST, Oct., 1943, p. 21. 
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watts. If RL is lesl;l than Ra, for example 10 ohms, 
the total R is 30 ohms, the current is 0.33 amperes, 
and the power in RL is only 1.11 watts. If RL is 
greater than Ra, for example 30 ohms, the total 
R is 50 ohms and the power in RL is only 1.2 
watts .. Therefore when RL = Ra the greatest 
possible power is delivered to the load, RL, 

In the circuit of Fig. 1-B, where the generator 
has an internal impedance containing both re
sistance and reactance, there is another condition 
to satisfy in addition to having RL = Ra. As 
before, with no reactance present, Ohm's Law 
shows that RL would receive 1.25 watts. How
ever, there is reactance present and the total cir
cuit, as seen by the generator, is composed of 40 
ohms R and 30 ohms XL in series. This results 
in an impedance Z = -VR2 + (XL .. - X0 ) 2 ::, 

V 402 + 302 = 50 ohms. The current I = E/Z 
= 10/50 = 0.2 ampere and the power in RL is 
l 2R = (0.2)2 (20) = 0.8 watt. As shown in Fig. 
1-C, adding a capacitive reactance of 30 ohms to 
the load to balance out the 30-ohm XL results in 
an impedance Z = -V 402 + (30-30)2 = 40 ohms. 
The current is now 0.25 ampere and the power in 
RL = (0.25)2 (20) = 1.25 watt, the same as with 
no reactance. Then, it is evident, to supply the 
load with the greatest possible power, RL must 
equal Ra, and the net reactance must be zero. 
When these two conditions are met, impedances 
are matched. Note that when XL = Xa the net 
reactance is zero and this is also the condition for 
series resonance. 

In Fig. 2-A, RL is necessarily 4 ohms which is 
greater than Ra. If RL is made to appear as 2 
ohms to the source, although actually 4 ohms, an 
impedance match can be accomplished and RL 
will be supplied the greatest possible power. RL 

One of the objections to amateur use of 
"flat" or untuned lines for feeding ama
teur antennas is that normally the an
tenna system may he operated without 
standing waves on only one hand without 
encountering the practical complica
tions of remote switching or some equiv
alent device. Especially those who have 
two- or three-element rotatable arrays 
will find unusual interest in thjs article, 
which describes the design of networks 
which provide "flat-line" operation of a 
single antenna system on two hands 
without switching of any kind. 
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can be made to look like 2 ohms to the source by 
placing in parallel with it, a reactance of 4 ohms. 
By the admittance method, Y = G + B, Z = 
1/Y, G = 1/R and B = 1/jX where the con
ductance, G, the susceptance, B, and the ad
mittance, Y, are in mhos and the resistance, R, 
the reactance, X, and the impedance, Z, are in 
ohms. Solving the Z in this parallel combination, 

Y = G + B = 1/R + I/jX = 1/4 + 1/- j4 
. = 0.25 + j0.25 mho. 

1 
z = I/Y = 0.25 + j0.25 

(1) (0.25 - j0.25) 
= (0.25 + j0.25) (0.25 - j0.25) 

0.25 - j0.25 = 2 _ ·2 hms 
0.125 J o . 

Here Z is expressed in its rectangular forlll which 
means that Z in this parallel combination equals 
the impedance produced by 2 ohms R in series 
with 2 ohms Xe. Then, 2 ohms R in series with 2 
ohms Xe is the electrical equivalent series circuit 
of 4 ohms R in parallel with 4 ohms Xe, since 
both are equal to the same impedance.2 So far as 
points A and B in Fig. 2 are concerned, one cir
cuit may be substituted for the other. 

r-f---r-q----~ I I I 
I 2Jl.l I 

: l~ .u1: 
I I I 
I I I 
I f & I 
1.source! load. I 
l:---'--------J 

(A) (B) 
Fig. 2 - Foundation circuits. --==-== -· ----

Fig. 2-B shows this equivalent series circuit 
substituted for the parallel combination and 
with 2 ohms XL added to produce a net reactance 
of zero. Now RL = Ra and the net reactance is 
zero, so RL receives the maximum possible power. 
Fig. 2-C shows the equivalent parallel circuit be
tween points A and B, thus providing a perfect 
impedance match for the 4-ohm load to the 2-
ohm source. If the RL necessarily is smaller than 
Ra, the same method may be used by paralleling 
Ra with a reactance of such value as to make Ra 
appear the same value as RL and adding a re
actance, of opposite sign, in series to balance out 
the series equivalent of the parallel reactance. 
These same principles will be used in matching 
the antenna to the feed line. 

Application to Antennas 
Everyone is familiar with the half-wave an

tenna and, since it performs well for two-band op
eration, itjs_used_here as the "example in detail." 

matched-to a 73-ohm pure-resistance load on 7 
Mc. and about a 1200-ohm pure-resistance load 
at 14 Mc. The center of a half-wave antenna 
varies from 57 to 96 ohms for heights above 
X/4, with 73 ohms being the average. Even 
though there seems to be several opinions con
cerning the impedance of the colinear arrange
ment, 1200 ohms is representative and is used 
hP.re to illustrate the network. 

The antenna impedance, being a pure resist
ance load, may be represented by RL. When 
terminated by an impedance, ZL, equal to its 
characteristic impedance, z., which is necessary 
,to prevent standing waves, a line may be repre
sented by a generator having an internal im
pedance Za = z.. Since Z 0 is independent of 
frequency, Za may be considered to be a pure re
sistance, Ra, equal to z., which in this case is 
600 ohms. 

On 7 Mc. the 600-ohm Ra must be shunted by 
a reactance of such value as to produce an 
equivalent series circuit containing a resistance 
component equal to the 73-ohm RL. The use of 
XL is preferable to Xe here because when the 
frequency is changed to 14 Mc. the value of XL 
will double and will produce an equivalent series 
circuit containing a resistance component much 
closer to the value of the 1200-ohm RL than if 
Xe were used. This is especially desirable because 
the required value of reactance across the 1200-
ohm RL will then be much greater and will cause 
a smaller upset in the 7-Mc. calculations, which 
are to be made without any reactance across the 
73-ohm RL. 

At 14 Mc. RL is greater than Ra so it must be 
shunted by a reactance of such value as to pro
duce an equivalent series circuit containing a re
sistance component equal to the resistance com
ponent produced by XL in parallel with Ra. The 
use of Xe is preferable to XL across this 1200-
ohm RL because, when looking back to 7 Mc., the 
value of Xe doubles and upsets the 7-Mc. cal
culations much less than if XL were used. 

7-~fc. Network 

On 7 Mc., the value of XL in parallel with the 
line Ra to produce an equivalent series circuit 
containing a resistance component of 73 ohms 
may be found from the formulas 

_BP= ✓ ~ -Gr and XP = ~p' 

where XP is the value of the parallel reactance, 
BP is the susceptance of this parallel reactance 
which equals 1/Xp, Gp is the conductance of the 
resistance representing the line which equals 
I/Ra, and R. is the value of the resistance 

, ' Selecting the popular 7- and 14-Mc. bands, the 
center-fed antenna will operate as a simple half-· 
wave on 7-Mc. and as two half-waves in phase, 
colinear, at 14 Mc. With self-resonance assumed 
on both bands, the popular 600-ohm line must be 

component of the equivalent series circuit, all in 
basic units. Solving for XP, 

✓ Gp --0-.0-0_1_67 ____ _ 
Bp = Ji; - Gr = ~ - (0.00167)2 

= v'0.00002 = 0.004475 mho·. • Although not necessary here, the absolute impedance, 
Z, is found from the series circuit where tan 0 = X/R = 
2/2 - 1, e = 45 degrees and z = X/sin e = 2/0.707 = 
2.83 ohms. Thls is written Z = 2.83/45" ohms. 
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1 1 
XP = BP = 0.004475 = 223 ohms 
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The reactance component of the equivalent series 
circuit may be found from the formula 

BP 
X. = Gr + Bp2' 

where X. is the reactance component oL the 
equivalent series circuit. Solving for X., 

X = BP _ , 0.004475 
• Gp2 + B2p - (0.004475)2 + (0.00167)2 

= 196 ohms 

Then the 223-ohm XL in parallel with the 600-
ohm source, Ra, produces an equivalent series cir
cuit of 73 ohms R in series with 196 ohms XL. 
Fig. 3-A shows this equivalent series circuit rep
resenting the actual circuit, with 196 ohms Xe as 
a balancing reactance added to produce a net re
actance of zero. Since RL = Ra and the net re
actance is zero, the maximum possible power iR 
supplied to RL. 

Fig. 3-B employs the actual parallel circuit and 
shows the 600-ohm line matched to the 73-ohm 
antenna. The 196-ohm Xe is divided between the 
two legs to maintain symmetry. This is all there is 
to the design of the 7-Mc. impedance-matching 
transformer. Easy, wasn't it? 

Adding 14 Mc. 

On 14 Mc. the XL across the line becomes 446 
ohms and the line, of course, remains at 600 ohms 
since it is independent of frequency. Solving for 
Z in this parallel combination, 
Y = G + B = 1/R + 1/jX = 1/600 + 1/j446 
= 0.00167 - j0.00224 mho. 

Z = 1/Y = l 
0.00167 - j0.00224 

0.00167 + j0.00224 =214 + i288 h -
0.00000779 J 

O 
ms 

As mentioned previously, Z is expressed in its 
rectangular form which is actually the equivalent, 
series circuit. Then on 14 Mc., the XL in parallel 
with the line produces an equivalent series circuit 
of 214 ohms R in series with 288 ohms XL. The 
1200-ohm RL now must be paralleled with <t re
actance of such a value as to produce an equiva
lent series circuit containing a resistance com
ponent of 214 ohms. Xe is preferable in this posi
tion because, when looking back to 7 Mc., its 
value will be twice and will have much less effect 
upon the 73-ohm RL. Using the same formulas as 
before, 

Bp = ✓ Gp - G,p2 = 
R. 

= 0.00179 mho. 

0.000833 - (0 000833)2 
214 . -

1 1 
Xp =Bl'= 0.00179 = 559ohms 

X _BP+B2- 0.00179 
• - Gr P - (0.000833)2 + (0.00179) 2 

459 ohms. 

Thus an Xe of 559 ohms in parallel with the 1200-
ohm RL will produce an equivalent series circuit 
of 214 ohms R in series with 459 ohms Xe. 
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_ Fig. 4-A shows the two equivalent series cir
cuits representing the actual parallel circuits, with 
171 ohms XL as a balancing reactance added to 

-produce a net reactance of zero. Since RL = Ra 
and the net reactance is zero, the maximum possi
ble pOWP.r is supplied to RL. 

,----, r-•., 

OOOJl : 98.11: 

Ro I I 

""' l3Jl R, 21l \ · :7311 R, I\ 
: 98,Q : 

(A) (B) L~~J .(C) l~~J 

Fig. 3 - Development of 7-Mc. network. (Al -
Electrical' equivalent series circuit. (B) - 600-ohm 
source matched to 73-ohm load. (C) - Same as (B) but 
corrected after 14 Mc. has been added. 

Fig. 4-B employs the actual parallel circuits 
and shows the 600-ohm line matched to the 1200-
ohm antenna. The 171-ohm XL is divided be
tween the two legs to maintain symmetry. 

Since making the 7-Mc. calculations, the load, 
RL, has been shunted by Xe which becomes 1118 
ohms on 7 Mc. This will alter the 7-Mc. calcula
tions only slightly. Solving, 

Y=G"+B=l/R+l/jX= _!_ + -.1-= 0.0137 
. 73 -31118 

+ j0.0009 mho. 

Z = I/Y = ---
1
---

0.0137 + j0.0009 
= 72.8 - j4.78 ohms 

0.0137a.j0.0009 
0.000188 

This 1118-ohm Xe across the 73-ohm RL produces 
an equivalent series circuit of 72.8 ohms R in 
series witli"4.78 ohms Xe. For all practical pur
poses, the 73-ohm RL is unchanged but there has 
been added about 5 ohms Xe in the circuit which 
can be compensated for by reducing the value of 
the balancing reactances. Fig. 3-C shows this 
reduction. If the Xe across the load upsets the 
7-Mc. calculations too much, the entire problem 
should be reworked, using a lower value of XL 
across the line Ra. Figs. 3•C and 4-B show correct 
matching for 7 and 14 Mc. respectively. 

ii_ 214.<l l7l.tl 

... ,,,_ 

(A) 

Fig. 4 - Development of network for the addition 
of 14 Mc. (A) - Electrical equivalent series circuit. 
(B) - 600-ohm source matched to 1200-ohm load. 

Inspection of Figs. 3-C and 4-B will show that 
to change from one band to the other, the only 
change necessary is the balancing of reactances, 
all other components changing value automati
cally. If each ba.lancingreactanceis made up of both 
XL and Xe, a certain combination· will .have a 
value of 95.5 ohms Xe at 7 Mc. and at the same 
time have 85.5 ohms XL at 14 Mc. This combina
tion may be found from a few attempts using the 
"cut and try" method or directly from a pair of 
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simple simultaneous equations. At 7 Mc., the 
XL and Xe must add up to 95.5 ohms Xe. With 
these same reactors on 14 Mc., the XL is doubled 
and the Xe is halved and must add up to 85.5 
ohms XL, Since XL is positive and Xe is negative 
the two equations are 

1) XL - Xe = - 95.5 
2) 2XL - 0.5Xe = 85.5 

Solving (1) for XL and substituting in (2), 

2(Xe - 95.5) - 0.5Xe = 85.5 
2/Xa - 191 - 0.5Xe = 85.5 

Xa = 184.3 ohms 

Substituting this in (1), 

XL - 184.3 = - 95.5 
XL= 88.8 ohms 

These values of XL and Xa are used ns the bal,111c
ing reactances in Figs. 5-A and 5-B which illus
trate, in ohmic values, the complete networks for 
7 and 14 Mc. respectively. 

(A) 

(B) 

EE
2¼t~ 

600 It. .-r'•, .l 13.11~t1Hc. (C) 
Lt ~li~Nc._ 

122;,;,fd 2µ,. -

Fig. 5 - Complete 
two-band network. (A) 
- Ohmic values at 7 
Mc. (B) - Ohmic val
ues at 14 Mc. (C} -
(A) and (B) converted 
to Land C thus show
ing the complete two
b and network for 
matching a 600-ohm 
line to the center of a 
7-Mc. half-wave an
tenna and two half
waves in phase at 14 
Mc. 

Use of the reactance charts found in the Hand
book or the reactance slide rule or the formulas 

( L = ~:) and ( C = 27rf~a ) to convert Figs. 

5-A and 5-B to L and C will result in the values 
shown in Fig. 5-C. Fig. 5-C illustrates the com
plete network for matching a 600-ohm line to the 
center of a half-wave antenna at 7 Mc. or to the 
center of a "two half-waves in phase" combina
tion at 14 Mc. 

Proof 

In Figs. 5-A and 5-B, all components must be 
acting together as a 600-ohm pure resistance load 
terminating the 600-ohm line. At 7 Mc., Fig. 
5-A shows a total admittance across the line 

1 1 
Y=j223+ 1 . 

l l + 2(-;1184.3) + 2(i88.8) 

73+ -j1118 
mho, 

which, with slide rule accuracy, reduces tu Y 
= - j0.00448 + 0.00167 + j0.00448 = 0.00167 
mho of pure condu~tance. This is an impedance 
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Z = 1/Y = 1/0.00167 = 600 ohms pure resist
ance. A,t 14 Mc. Fig. 5-B shows a total admittance 
across the line 

Y=-1-+ 1 

j 446 l l l +2(-j92.1) +2(j177.6 

1200 + -j559 
mho, 
which reduces to Y = - j0.0022-1 + 0.00167 + 
j0.00224 = 0.00167 mho of pure conductance. 
This is an impedance Z = 1/Y = 1/0.00167 = 
600 ohms pure resistance. 

Thus, the line is terminated in a 600-ohm pure
resistance load at both 7 and 14 Mc. 

Parts Ratings 

In adjusting the network, capacity adjustment, 
is suggested, since on these frequencies variable 
condensers are more practical than variable in
ductors. With this in mind and an assumed out
put of 1 kw., which up<111 100-per-cent modulation 
reaches a peak of 4 kw., the condenser ratings 
may be determined. In the finished network of 
Fig. 5-C, the 20-µµfd. capacity and the antenna 
resistance have the same voltage across them. 
Since the power in the antenna resistance is 4 
kw. for both a 73-ohm and a 1200-ohm antenna, 
the voltage will be greatest across the 1200-ohm 
resistance. This voltage is 

E = y'PR = '\,/4_0_0_0_X_12_0_0 = 2190 volts, 

which has a peak value of 
Emas = l.41E = (1.41)(2190)- = 3090 volts. 

A 50-µµfd., 5000-volt condenser will be satisfac
tory in this position. 

The voltage across the 122-µµfd. capacities 
may be found when the current through them is 
known. This is the same current which flows 
through the antenna resistance and 20-µµfd. 
capacity in parallel. The current through this 
parallel combination has the same value as the 
current which would flow through its equivalent 
series circuit because one circuit may be substi
tuted for the other. Also, the power in the re
sistance component of the equivalent series circuit. 
will be of the same value as the power in the an
tenna resistance. Figs. 3-A and 4-A show that the 
current will be greatest at 7 Mc. because on this 
frequency the resistance component of the equiv
alent series circuit has the lower value, 73 ohms, 
as compared to 214 ohms. The current through 

thi . t t· l ff_ /4000 s resIS ance componen rn = \j R = \j 73 = 

7.4 ampere. With this same current flowing 
through the 122-µµfd. capacities, the voltage 
across them is E = IX = (7.4) (184.3) = 1290 
volts, which has a peak value of 1820 volts. Two 
250-µµfd., 3000-volt condensers should be satis-
factory in these positions. -

The coils may be made from the coil charts 
found in the Handbook. Accuracy is stressed, es
pecially with coils of small inductance. The 
greater the accuracy the less the magnitude of 
standing waves after the network is "tuned up." 
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Adjustment 

7-Mc. adjustment is accomplished when ac
quiring resonance by the simultaneous adjust
ment of the condensers of the balancing re
actances. 14-Mc. adjust!llent is accomplished 
when acquiring resonance by adjustment of the 
condenser across the antenna. Tuning on one 
band vrill affect the other slightly, but going from 
one to the other a few tii;nes should put the net
work "on the nose" for both bands. These ad
justmehts may be closely approximated in the 
station by substituting carbon resistors for the 
antenna and feed line, and loosely coupling the 
unit to the transmitter. These odd values can be 
made by filing down lower vahrns. checking 
against an ohmmeter. 

Those of us who will receive the most benefit 
· from the network described here are those having 
a small space who must be satisfied with only one 
antenna. Many, having limited space, have in
stalled a two- or three-element rotatable. Ordi
nary operation of these is confined to a single 
band. The accompanying chart shows the values 
of the components for the two-band network 
which should be placed between the feed line and 
the driven element of 2- and 3-element rotatables 
operating fundamentally at 14 Mc. and as 4- and 
6-element systems at 28 Mc. The foregoing pro
cedure was used in making up this chart. 

Parasitic Elements 

With these "rotary beams" operating funda
mentally at 14 Mc., the driven element itself will 
operate also at 28 Mc. as two-half waves in phase, 
colmear, simply because it is center-fed. The 14-
Mc. parasitic elements will function at 28 Mc. if 
opened in the center. Then a system of opening 
the center for 28 Mc. and closing the center for 14 
Mc. will make possible two-band operation of the 
parasitic elements. A series-resonant circuit hav
ing low r.f. resistance, resonating at 14 Mc., 
placed in the center of the element, will effectively 
close the circuit for 14-Mc. operation. A parallel
resonant ciruit, having a high Q under operating 
conditions and resonating at 28 Mc., will effec
tively open the circuit for 28-Mc. operation. A 
combination circuit can be made to perform both 
functions. When operating at 14 Mc., the 28 Mc. 
parallel-resonant circuit will have a net inductive 
reactance. A pair of variable capacities may be 
placed in series at the element to balance out this 
XL and produce series resonance at 14 Mc. These 
capacities will affect the 28-Mc. adjustment only 
slightly. This can be corrected by a slight read
justment of the parallel condenser. Thus, the 
center of the element is effectively closed for 14-
Mc. operation and open for 28-Mc. operation, 
automatically with the change in frequency. 

Another method providing two-band operation 
of the parasitic element, which is simpler and 
probably superior, was mentioned in QST in a 
discussion of antennas of the DX men by Good
man, WlJPE.3 In that article, W9TB used a 

3 Goodman, "Fashions in Antennas," QST, June, 1939, 
p.14. 
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.quarter-wave open stub in the center of the ele
ment, as in Fig. 6-A. As applied here, a quarter
wave stub having negligible losses, open at the 
'receiving end, may be considered to present zero 
impedance at the sending end. At 28 Mc. this 
stub becomes a half-wave long and when open at 
the receiving end will, when its losses are zero, 
offer an infinite impedance at the sending end. 
Thus such a stub effectively will open the element 
for 28 Mc. and effectively close it for 14-Mc. op
eration automatically with the change in fre
quency. 

The latter method may be improv.ed upon by 
the proper placement of two identical variable 
condensers. These condensers will make possible 
exact adjustment on both bands. First, it must be 
determined which frequency of operation re
quires the shorter over-all physical length of stub 
plus element. This can be done by a careful con
sideration of the element spacing, element func
tion (reflector or director) and the relationship'Of 
the two frequencies of operation. A more positive 
method would be the physical comparison of 
separately-adjusted stubs for each of the twu 
frequencies. If the over-all physical length at 28 
Mc. is shorter, adjustment of the stub length will 
provide 14-Mc. adjustment, and two identical 
variable condensers placed in the center of the 
stub will provide 28-Mc. adjustment, as shown 
in Fig. 6-B. If the over-all physical length at 14 
Mc. is shorter, adjustment of the stub length will 
provide 28-Mc. adjustment, and two identical 
condensers placed in series with the junctions.of 
stub and element will provide 14-Mc. adjustment, 
as shown in Fig. 6-C. Adjustment on one band 
,vill affect the other, particularly so with the ar
rangement of Fig. 6-B, so care should be exer
cised when cutting the stub to prevent cutting it 
too short. 

The approximate value of these capacities and 
the approximate stub length may be determined 
for each individual case by preliminary adjust
ment of the array, when within reach from the 
ground, using any available condensers with low
power input. When the stub lengths and con
densers of the parasitic elements are adjusted for 
maximum field strength on both bands, the ap
proximate working capacity of each condenser 
may be determined by visual inspection and the 
voltage across each can be calculated after measur
ing the current through it. This voltage will have 
a peak value of Emaz• = 1.41 IXc. At full power 

lllflr 
(A) (B) (C) 

Fig. 6 - Two-band parasitic elements. (A) - Half
wave element with quarter-wave open stub at 14 Mc. or 
two half-waves in phase with a half-wave open stub for 
28 Mc. (B) - Same as (A) but with the stub cut to 
length at 14 Mc. and condensers added for 28-Mc. 
adjustment. (C) -Same as (A) but with stub cut to 
length for 28 Mc. and condensers added for 14-Mc. 
adjnstment. 
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(L1) (L2) (C1) (C2) 

Type of Array Type of Line XL (ohms) XL (ohms) Xe (ohms) Xe (ohm•) , ____ 
14 Mc. 28 Mc. µh. 14 Mc. 28 Mc. µh. 14 Mc. SB Mc. µµfd. 14 Mc. es .'11c. µµfd. 

-------------
2-element antenna-director type 

at 14 Mc. (1:t-ohm load) and 73-ohm Line 34.0 68.0 0.38 82.7 165 0.925 550 275 20.5 96.6 48.3 115 
4-element antenna-reflector type 

at 28 Mc. (2200-ohm load) 600-uhm Line 89.3 179 1.0 67.8 136 0.77 660 330 17 112 55.8 100 
-----------------------

3-elcmcnt at 14 Mc. (8-ohm load) 73-ohm Line 25.6 51.2 0.28 92.6 185 0.103 608 301 18.5 !Ot 52.0 108 
and 

6-element at 28 Mc. (3800-ohm 
load) 600-ohm Line 69.8 140 0.77 80.9 162 0.9 688 344 16.5 115 57.6 97 

Fig. 7 - Chart showing values of components making up the t\\ o-Laml 
impedance matching transformer for the popular two- and four-element 
arrays. With O.H, element apacing, antenna-director type is superior and 
with 0.2>- clement spacing, antcnna-reflcc_tor type is superior. Therefore, 
this chart treats the two-element as antenna-director at 11 l\lc. and as 
a lour-element antenna-reflector type at 28 Mc. All adjustments must Le 
made for maximum gain in the desired direction. 

this voltage has a peak value of E2 = E1~• 

where E2 and P2 are full-power values and E1 and 
P1 are values at the reduced power used during 
adjustment. 

When the permanent condensers are selected 
and placed in a weather-proof box, with adjusting 
rods extended to within reach from the tower to 
facilitate adjustment in the air, the parasitic 
elements are ready for final adjustment. 

Conclusion 
By knowing the load impedance represented by 

the antenna on each of the two frequency bands 
selected, the network described here may be ap
plied to any antenna providing it is fed at a point 
considered to be substantially a pure resistance, 
with a feed line selected to have a value of charac
teristic impedance falling between the two values 
of antenna impedance. Any of the common feed 
lines will fall between these two values with any 
of the common antennas except some of the long
wire types. The long-wire types in general have 
an impedance, at the current loops, above 100 
ohms, which eliminates the use of the popular 
72-ohm line when a minimum of standing waves is 
desired. This same feed point, when operated at 
the higher frequency, has an impedance much 
greater than any of our feed lines. Then the logi
cal choice of feed line for the long-wire systems is 
the 600-ohm open line. 

It is regretted that concrete information con
cerning the impedances of the various popular 
antenna systems operating on frequencies other 
than the fundamental, isn't available at this time, 
so.,that more accurate values of components which 
make up the impedance-matching network, to
gether with more examples, could be included in 
the accompanying chart. When postwar opera
tion begins, these load impedances may be meas
ured, while on the air, by one of several methods, 
such as the standing-wave ratio or the resistance
substitution method. However, it is believed the 

28 

values shown are workable and should not 
produce standing waves having too great a mag
nitude. 

A word of caution is in order concerning har
monic radiation. Since the antenna system is 
simultaneously operative on two bands ·with 
magnetic coupling to the transmitter, operation 
on the lower-frequency band will cause a very 
strong radiation at tb.e hi_gher frequency if some 
means to minimize the generation of harmonics 
isn't employed. Obviously, a Farady screen will 
be effective only at frequencies other than the 
two for which the network is designed. Push-pull 
operation with plenty of capacity in the t=k cir
cuit (high Q) and matched tubes with equal grid 
drive will greatly reduce the generation of har
monics. This may be a sufficient precaution. 

An antenna system designed along the lines 
described here seems to be quite involved but the 
results and convenience of the finished produrL 
should be very encouraging and well worth the 
trouble. 

~tlcnt Jkeps 
IT 1s with deep regret that we record 

the passing of these amateurs: 
W3DVE, M. J. McKenna, Philadelphia, 

Pa. 
W9GEX, Pvt. David R. Lebeson, Win

netka, Ill. 
W9TDM -ex-W5GEU, Capt. Lawrence 

G. Boyts, AC, Ft. Knox, Ky. 

'&:- Strays :1' . ~ . 
C. J. Harpold of Chicago, :Olinois, reported 

"better than usual reception of signals between 
23 and 30 megacycles" during the eclipse of the 
sun on July 10, 1945. 
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.'' Bismarck" 
,. ... 

Tlw Tale of tlie Electronic IJqg 

BY CPL. D. lU. CRAFT. *-wocox 

ScENE: A bar. The character jostling 
my elbow speaks: 

"Did I ever tell you about my dog, Bismarck?" 
"No," I answered. "Have another beer?" 
"Thanks, " he said. 
"Now, what were you saying about a dog?" 
"A dog? Oh, yes - my dog, Bismarck." 
"Didn't you mention a dog before?" 
"Yes, but we got off on another story." 
"I remember now," I said. "It was something 

about herding cattle with a jeep down in a 
Mexican shack with a blonde on your knee and 
a Boston aristocrat from Chicago and his daugh
ter saving the jewelry from train robbers. Now 
proceed." 

"Bismarck," he said, "was an electronic dog 
conceived by me and another dope at Brookley 
Field. That's in Alabama." 

"What's in Alabama - the dog?" I asked. 
"No," he said. "Brookley Field. Anyway, we 

accidentally created this dog while we were 
designing an electronic 'still' to take on the ship.'' 

"What ship?" I asked. 
"This ship we were going on," he said. 
"What kind of drinks were you going to get 

from this still?" I asked. 
"Electronic drinks. You know-give me a 

shot of electrons and a double proton chaser, 
old boy." 

I laughed at this, so we had another beer. 
Things began to look better. 

"What did this dog do?" I asked. 
"I'll tell you. At first we couldn't keep track of 

him. Once I ran into him and I fell right in the 
middle of the shop. Another time this buddy of 
mine stepped on his tail. He still has an r.f. burn 
from the bite." · 

"Who-the dog?" I asked. 
"No, my buddy. One day a young girl who 

was working near us spilled some yellow paint. 
She started to clean it up when Bismarck walked 
through it. Of course you couldn't see him, but 
his tracks went right through the paint and on 
across the floor." 

"What happened?" I asked. 
"The girl fainted. Later she said she got the 

shock of her life. After that we put a bulb on his 
tail so we could see him. He stayed lit up like my 
brother, Neon. We finally got him in an r.f. can, 
and when we left on the ship we stored him in 
the radio shop." 

"Who - your brother?" 
"No, Neon - I mean Bismarck, the dog. After 

we got things working okay in the shop we let 
Bismarck out and put the 'scope on him to see how 
he was doing. When he had warmed up and the 

*APO 347, c/o Postmaster, San Francisco, Calif, 
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'scope had warmed up, we got the shuck thaL 
was heard 'round the world." 

"Huh?" 
"I looked at the 'scope and turned pale. My 

buddy looked at the 'scope and turned pale. The 
beer looked at the 'scope and went flat. Where 
was I, anyway?" 

"You were drinking pale beer and went flat." 
I said. 

"Oh, yes. The miracle had happened. Bismarck 
was no longer a Mr. He was a Mrs. - and about 
to have sixteen little Bismarcks. Things were 
l:iappening fast." • 

"I'll say! How do you account for the change?" 
"Well, this r .f. can must have become grounded 

to the ship and Bismarck got an overdose of 
protons. I always said that if diode would have 
told what anode and cathode did, Bismarck's 
bleeder resistor would not have ceased to bleed. 
I think triode messed us up somewhere, too." 

"What did you do?" I asked. 
"When?'' he said. 
"When all this happened to your dog." 
"We called the rubber rapair department," he 

continued, "and put in an order for eight little 
foot pads. We didn't want the pups to ground 

themselves out. They informed us we would 
have to go through channels. I called all depart
ments including the chaplain. In ten minutes the 
sides of the ship were bulging because there were 
so many people in the shop. R.f. was arcing 
everywhere. I had a gold ring on my finger that 
just faded away. One of the ship's crew opened 
his mouth to say something and lost six teeth. 
A brass hat started to sit down and lost his hat. 
A submarine twenty miles away flashed us a 
message that the hull of the ship was glowing at 
a sixty-cycle rate. We were watching the 'scope. 
The big event was abou_t to happen. We were 
ready, the medics were ready, and then-" 

"Then what?" 
"The lights went out and there was a deathly 

silence. Then the lights _came on. All _ that was 
(Continued on page 82) 

29 



THANKS to you fellows 
in Civil Service and 100% indus
try status for waiting so pa
tiently fo; your names to appear 
in this column. We have given 
preference to men in the armed 
forces while many hundreds of 
non-military amateur listings 
waited in file till space permitted 
their being used. New registra
tions in all classifications still 
arrive daily but in decreasing 
amounts and the reserve supply 
now can be ta.pped to keep this 
column up to its usual size for 
months to come. 

If you have registered, you 
can be certain your name ·will be 
used. If this is your first notice of 
the In The Services roster, be 
sure and send us the blank on 
page 22. 

ARMY-AACS 
_ex-lBQX, Sprague, Sitt., foreign duty 
lGGQ, Patten, Sgt., foreign duty 
lLDX:, Nelson, Pfc., foreign duty 
lLNK, Burke, 2nd Lt., Atlanta, Ga. 
lNUM, Guyette, Wi,·• foreign duty 
ex-2ARR, Olsen, S t., foreign duty 
ex-2FUR, Runey, fc., foreign duty 
2IGN, Lattanzio, S/Sgt., foreign duty 

Hamming for the U. S. C~ast 
Gnard, CRT Nils Segerdahl, W2UX, 
left, and RT2c Ernest Jerome 
W2AQH, were stationed at th; 
U. ~- C. G. Radio Engineering and 
Mamtcnance School, Groton, Conn 
when this photo was taken. ·• 
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ex-2KMA, Malumut S/Sgt., foreign duty 
2LYL, Colonna, Pfc.,foreign duty 
20IN, Shubick, S/Sgt.,forcign duty 
20IP, Lipniek, Sgt., foreign duty 
3CWQ, Backenstose, S/Sgt., foreign duty 
ex-3FYE, Smith, 2nd l'..t. foreign duty 
3HKC, Huffman, Capt., foreign duty 
3HSD, Olmstead, 2nd Lt.,foreign duty 
3J_MW, McAdams, Capt,. foreign duty 
3JNF, Walker, Cpl.,forefgn duty 
3JQS, Uptegrove, S/Sgt., foreigll. duty 
4CJR, Long, Cpl., foreign duty 
4EZX, O'Berry, M/Sjit., foreign duty 
ex4QV, Wheeler, Major, foreign duty 
5DQB, Simpson, Pvt., foreign duty 
5EUH, Mccumber, Capt., Miami, Fla. 
5EWD, Cole, Pfc., foreign du,ty 
ex-5GDF, Harmon, S/Sgt., Miami, Fla 
5GQA, Hilbun, S/Sgt., foreign duty • 
5IWB, Welborn, Lt.,foreign duty 
5IZE, Hooser, Pfc., foreign duty 
5JIT, Martin, S/Sgt.,foreign duty 
5JNG, Newton, Cpl., foreign duty 
ex-6LMR, Benson, S/Sgt., foreign duty 
6LTW:~ Cheney, 2nd Lt.,foreign duty 
ex-6NNT, Plemons, T/Sgt., foreign duty 
6PYF, Dickinson, Cpl.f. foreign duty 
6SSX, Tannehill, Pfc., oreign duty 
K7FSD, Dyer, Pfc., foreign duty 
7HIT, Wheeler. Pvt., foreign duty 
ex-8. BYC, Young, S/&t., foreign duty 
SEL, M:urrill, T/Sgt.,1oreign duty 
8JJY, Springer,~t., foreign duty 
8LNR, Smith, W O Qg), foreign duty 
8NFU, Cassell, l/Sgt., foreign duty 
8OVJ, Hothelll, Oapt.,foreign duty 
~OYM, Polewka, T/Sgt., foreign duty 
ex-8PGY, Weltz, Pvt.,Sheppard Field, Texas 
8QNN, Graser, 2nd Lt., foreign duty 
8QUW, Bortz, Lt., fore~ duty 
8RBO, Janoff, Sgt., foreign duty 
9BRV, Schlaugat, T/~, forei1111 duty 
ex-9PPM, Ralston, Cpl., foreign duty 
9PPN, Milligan1 Major, foreign duty 
ex-9YEP, Srebams, i;gt., foreign duty 

Operator's license only: 
Anderson, Sgt., foreign duty 
Bruner, Pvt.i foreign duty 
Evans, Cyl.,toreign duty 
Folsom, l:lgt., foreign duty 
Harbin Cpl., Liberal, Kansas 
Hays, Pvt. foreign duty 
Helvey, S/Sgt., foreign duty 
Herne, T/Sgt.,foreii!n duty 
Hoelzel, T/Sgt.,foreign duty 
Hollinger, Pvt., foreign duty 
Jamerson, Pfc., foreign duty 
Kocak, Pvt., foreign duty 
LaChance, Pfc., address unknown 
Lambert, T/Sgt.,foreign duty 
Lesho, Cpl., forei!:n duty 
Levick, Cpl.,foreign duty 
Lewis, Pfc., foreign duty 
Lipstdn, Pfc., foreign duty 
Maier, Lt., foreign duty 
Marcink, Pfc., foreign duty 
Meek, Capt., Hensley Field, Texas 
Partridge, S/Sgt., foreign duty 
Perkins, Lt., foreign duty 
Peruzzi, Pfc., foreign duty 
Quick, Pfc., foreign duty 
Renk, Cpl., foreign duty 
Roberts,Lt., foreign duty 
Ronanosky, T/Sgt., foreign duty 
Schulte, S/Sgt., foreign duty 
Semrad,S/Sgt.,foreign duty 
Spence, Sgt., Tinker Field, Okla. 
Stone, Sgt .. foreign duty 
Supplee, Sgt., foreign duty 
Swongut, Lt., foreign duty 
Trauger, S/Sgt., foreign duty 
Wall, Sgt., foreign duty 
Welch, S/Sgt., foreign duty 
Willar, 2nd Lt., foreign duty 

COAST GUARD 
lJEN, Drown, RT3c, Southampton, N. Y. 
lJWT, Whi_tney, CRM, Winter Harbor, Me. 
lMSQ, Collms, SPlc, Boston, Mass. 
lMWS, Reynolds, CRM, New Smyrna Beach, 

Fla. 
2KSX, Hackworth, CRE, address unknown 
2LCK, Ballet, CRM, Westport, Wash. 
2LQP, Amoroso, CRM, address unknown 
2NRJ, Gilbert, ACRM, Biloxi, Miss. 
4FTA, Herrin, RMlc, Cherry Point, N. C. 
6SOQ, Vanderheyden, ARM!c, Biloxi, Miss. 
7GGD, Goble, EM le, foreign duty 
ex-8TGC, Rabe, CRM, address unknown 
9DGZ, Daniels, RM2c, Charleston, S. C. 
9QDF, DuBord, CRM, foreign duty 
9TOM, Felthouse, RM~c, foreign duty 
9VXY, Oatman, CRM, foreign duty 
Operator's license only: 
Cain, RM!c, Pacific Palisades, Calif. 
Cameron, RM2c, Alameda, Calif. 
Hiltunen, RMlc, foreign duty 

ARlUY-AIR FORCES 
ex-lAIT, Burton, Capt., New Haven, Conn. 
ex-lOS, Copland, Lt. Col., Maxwell Field, 

Ala. 
2KJU, Peterson, 2nd Lt., Yuma, Ariz. 
ex-3HEH, Longendorfer, M/Sgt., foreign duty 
4IEO, Parrish,A/T, Albany, Ga. 
5EQG, Sturges, Major, Maxwell Field, Ala. 
5H~sGallagher, 2nd Lt., Randolph Field, 

5ION, Bailey, Major, Orlando, Fla. 
5JLV, Coleman, Col., Orlando, Fla. 
6LSG, Mueller,Sg!,Jforeign duty 
ex-6OZT, ~seal!, Major, Orlando, Fla. 
6SLF, Allbright, Lt., foreign duty 
6TFU, Jones, Lt., Tonopah, Nev. 
7BDG, Goodwin, Capt., Orlando, Fla. 
7ETG, Francis, Capt., Smyrna, Tenn. 
ex-8CCI, Davis, Major, Orlando, Fla. 
ex-8EOF, Bell, Lt., foreign duty 
8~PAO Larabel, Pvt., Sheppard Field, Texas 
8 , Jones, Capt., Orlando, Fla. 
8 UJ, Sproull, Major, Orlando, Fla. 
8THB, Peters, T/Sgt., Harlingen, Texas 
8WKI, Gowen, Pvt., Sheppard Field, Texas 
9AKV, Asire, 2nd Lt., Key Field, Miss. 
9DSN, Minor, Capt., Newark, N. J. 
9HID, Winter, Capt., Orlando, Fla. 
9JOG, Wolfers, Lt., Robino Field, Ga. 
9LTS, Gilling, Pfc., Wilmington, Del. 
Operator's license only: 
Dapron, S reign duty 
Jeziorski, Gowen Field, Idaho 
Quibell, T ort Jefferson, N. Y .. 
Syverson, Pvt., Sheppard Field, Texas 
Walls, Cpl., Greensboro, N. C. 
Whitney, S/Sgt., Boca Raton, Fla. 
Wooten, Pvt., Sheppard Field, Texas 

NAVY AERONAUTICS 
lJFGJ. Cook, ART2c, Chincoteague, Va. 
lMEtt, Kachuek,ACRT, Michigan City, Ind. 
lMUF, Snow, ACRT, foreign duty 
ex-2HYH, Medler, ACRM, Memphis, Tenn. 
2JNK, Hart, ARTlc, addres, unknown 
2NIR, Raske, CRE, Cor~us Christi, Texas 
ex~:.M, Kleckner,AR 2c, Corpus Christi, 

3HJY, Tarlton, ACRT, Norfolk, Va. 
3IPD, Green, ARM2c, Memphis, Tenn. 
3JPA, Smith, ARM2c, Memphis, Tenn. 
4DUW, Call, ACRM, address unk,,own 
4EAT, Carroll, ARMlc, Memphio, Tenn. 
4GHG, Black, ACRT, addrees unknown 
4HES, McKcllar, RE, Corpus Christi, Texas 
5Ef'~s Lankford, ARTlc, Corpus Christi, 

ex-.'\FXB, Reisi,en, ACRT, Chincoteague, Va. 
5IAO, Bourgeoi~ ACRM, Memphis, Tenn. 
5JNV, Lister, Au RM, address unkno1'n 
5KHD, Stapp, ARM2c, Banana River, Fla. 
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NAVY-GENERAL 
!ACS, Quinn, Ens., Cambridge, Mass. 
lANC, Dreyer, Lt., New York, N. Y. 
ex-lAT Coolikoff, Lt., Washington, D. C. 
ex-lBMC, Needham, Lt., Washington, D. C. 
IBNG, Whittemore, RE!c, Hingham, Mass. 
ex-lCBU, Hull, Capt., Washington, D. C: 
lDG, MacLean, Lt. Comdr., Mare Island, 

Calif. 
lGFN Levinson, Lt. (jg), foreign duty 
ex-HIB, Van Dyck, Comdr., address unknown 
lGSB Sunderland, RE, foreign duty 
!HUG, Muckenhoupt, Lt. Comdr., Washing-

ton, D. C. 
1IIB, Wallace, RE, Washington, D. C. 
!ILK, Macy, Midshipman, Notre Dame, Ind. 
lIRE, Murray, CRE, Chatham, Mass. 
ex-KA!JD, Desrosiers, Lt. Comdr., foreign 

duty 
!JEX, Menzel, Lt. Comdr., Washington, D. C. 
U{JF, Ellefsen, RM!c, foreign duty • 
ex-!KSM, Richards, Ens., foreign duty 
!KYR, Purinton, CRM, Chatham, Mass. 
ex-lLBY, Fenn, Lt. Comdr.,addressunknown 
!LDY, Licht, Ens., Noroton Heights, Conn. 
!LOF, Ciaburri, Slc, foreign duty 
!LVV, Gauthier, RM3c, foreign duty 
!MCY, Favream, Ens., Notre Dame, Ind. 
!MUV, Geyer, Lt., Washington, D". C. 
!NGV, S~iller, S2c, Sampson, N. Y. 
!NKB, Pitman, Lt., Washington, D. C. 
!NSH, Kostecki, SoM3c, Charleston, S. C. 
!NSX, Gramolini, RM2c, foreijlll duty 
!QE, Reegan, Lt. Comdr.,fore1gn duty 
lQH, Benner, CRM, foreign duty 
!RV~. Chamberlain, RM2c, Great Lakm,, Ill. 
ex-!uS, Johnsen, Lt. Comdr., foreign auty 
!YB, Hayes, Comdr., Washington, D. C. 
2AG, Runyon, Lt. Comdr., Washington, D. C. 
ex-2AGE, Casper, Lt., Washington, D. C. 
ex-2AUO, Pleasanton, Lt. Comdr., address 

unknown 
2BFZ, Payton;CRM, foreign duty 
ex-2BRK, Schultz, ORM, foreign duty 
ex-2CER, Cosman, Lt. Comdr.,, Washington, 

D.C. 
ex-2CJE Linn, Lt. Comdr., address unknown 
ex-2CQW, Stay, Lt. Comdr., address unknown 
HA.RINE CORPS 
6PEU, Garlow, 2nd Lt., forei~ duty 
6TSQ, Canter, Sgt., San Francisco, Calif. 
6UBZ, Talbert, MT/Sgt., El Toro, Calif. 
7IKT, Johnson, MT/Sgt., Columbia, S. C. 
80YQ, Zetts, Cpl.iforeign duty 
8VJH, Holt, Sgt., oreign duty 
9LCB, Davidson,Cpl.,foreign dnty 
Opera.tor's license only: 
Hull, S/Sgt., Camp Miramar, Calif. 
Ziske, Pfc., foreign duty 

Honor man of his gradnating class 
at Radioman's School, U. S. Naval 
Training Center, Sampson, N. Y., 
Slc (RM) Arnold Nocks, W2OAF, 
center, was transferred to d /f school 
at Casco Bay, Maine, last December 
and subsequently to sea duty. The 
gentlemen on either side of Nock's 
knees are Ebonee and Brandee, son 
and father respectively. 

ARlUY-GENERA.L 
2CMX, Meyer, T/5, Atlantic City, N. J. 
2MZR, Christiana, Pvt., Ft. Leonard Wood, 

Mo. 
2NUQ, Rausch, Sgt., foreign duty 
eJ<-3Al3, Ballou, Col., Camp Blanding, Fla. 
4FAN, Park, T/5, foreign duty 
60FQ, Bee, Pfc., foreign duty 
6QLK, Swarthout, Pfc., foreign duty 
6S°KX, Raffenspcrger, Pfc., Redwood City, 

Calif. 
6TRX, Hendrickson, Capt., Boise, Idaho 
6UDP, Lantz, Major, Columbus, Ga. 
8NRU, Johnson, T/Sgt., foreign duty 
8PFW, Fisher, S/figt., foreign duty 
8WVO, Edwards, T/5, foreign duty 
9QCF, Barrett, T/3, Oak Ridge, Tenn. 
9WUK, Belott, Pvt., Ft. Knox, Ky. 

Operator's license only: 
Bumgardner, T/4, Ft. Ruckman, Mass. 
Burnet, Pfc., foreign duty 
Huber, Pvt., Camp Lee, Va. 

~ 
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BEFORE ENTERING 

NAVY-SPECIAL DUTY 
ex-!JMU, Woodhouse, CRT, foreign duty 
!JTH, Young, Sic, Chicago, Ill. 
!LHP, Rose, Palm Beach, Fla. 
ex-!LLC, Alley, RT!c, foreign duty 
2ILB, Tumulty, RT!c, address unknown 
2LJA, Speiser, CRT, foreign duty 
2LQS, Goldman, RT2c, foreign ·duty 
2NSX, Smith, RT2c, foreign duty 
20AB, Dayhoff, RdM, foreign duty 
3IQT, Mer_i:xm\ln, RT3c, Chicago, Ill. 
ex-!AKT, Higgins, CRT, foreign duty 
4EXK, Barker, RT!c, Chicago, Ill. 
4FEZ, McGuire, RT!c, Mechanicsburg, Pa. 
4HFU, Lane, CRT, foreign duty 
5GCC, StiJ?P, RT3c, Chical!.o, Ill. 
5HET, Weisfeld, CRT, foreign duty 
5IAA, Graham, CRT, PittsburghJ Pa. 
5JEA, Durham, RT3c, Chicago, 111. 

ARMY-SIGNAL CORPS 
ex-!AES, Beard, Pvt., Camp Crowder, Mo. 
!LMW, Dufour, M/Sgt., foreign duty 
!NLA, McKeown, Cpl., foreign duty 
2INR, Thomas, T/5, foreign duty 
2JD, Baldwin, T/3, foreign duty 
3BGF, Olson, Sgt., Ft. Monmouth, N. J. 
3FDW, Schaeffer, S/Sgt., foreign duty 
3JTZ, Huey, T/5, forei~n duty 
4AYP, Constantine. T/5, Upper Darby, P 
ex-4CMS, Brown, T/3, foreign duty 
4HVJ, Kaiser, T/3, Ft. Monmouth, N. J. 
6PZW, Stewart, Pvt., Camp Crowder, Mo. 
7DWI, Gunning, T/3, foreign duty 
7FKQ, Phillips, Pfc., foreign duty 
7HDB, Boden, Pvt., Ft. Jackson, S. C. 
7HQE, Janssen, S/Sgt., foreign duty 
7ICH, Rumbaugh, Pvt., Camp Crowder, M 
8PHH, Gilbert, T/5, forei~ duty 
ex-8QCA, Fox, S~t., foreign duty· 
8SAil:, Skeen, T/5, toreil!" duty 
8TED, Juengel, Lt., foreign duty 
8TFA Bobish, Lt., foreign duty 
8TNIT, Sterling, Capt., foreign duty 
8VJX, Lyman, T/5, foreign duty 
9ICQ, Nordstrom, T/5, foreign duty 
9JBL, Ly_on, 2nd Lt., foreil!" duty 
9KCK, Koski, T/Sgt., forelgll duty 
9KNL, Hassel, 8/Sgt., foreign duty 
90TA, Cook, T/3, foreign duty 

Operator'• license only: 
Bailey, T/5, foreign duty 
Drorbau_gh, Pvt., Camp Crowder, Mo. 
Halstead, T/5, foreign duty 
Horton, CWO, foreign duty 
Kruse, Cpl., foreign duty 
Prakken, Sgt., foreign duty 
Steunenberg, Sgt., foreign duty 
Sullivan, Major, Cleveland, Ohio 

Amateurs stationed with the 9-102 Technical Service Unit, Signal Corps, Army Experimental Station, ~ine Camp, 
N. Y., send greetings to fellow amateurs in and out of the service. Left to right, standing: Pfc. Bleier, W2CR; Sgt. 
Kohler, W9JHC; T/4 Becker, WlNDJ; 2nd Lt. Wiggin, WlGEV; Pfc. Payer, W8VUC; T/5 Hook, WlEKU; Sgt. 
Lavetsky (operator's license). Kneeling: Pfc. Schraut, W9DDG; T/5 Wing, W4FSA; T/4 Bodwell, W9TML, and 
T/5 Skinner, W8LNQ. 
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lHERCBANT MARINE AND 
MARITUIE SERVICE 
!EHV, Varey· IGYO, N":,,strom; 2AES, Hart
w;tt; 4BJN, Hellert· 4CWM, Swift; 4FMA, 
Dickens; SAFB, eonard; SHOW, fill!; 
5HQ¥, Maupin~ 6fTJ, Libby; ~QXM, Mac
Kenzie; 7HRY,t:>wth; STER, Dibble; SVHT, 
Slutz; 8WKF, Watson; ·goFN, Graff; 9RSP, 
Wiley, and 9V AE, Meyer. Ballard, Bearden, 
Be~g, Buonocore, Forsyth ,.t Harmon, Hermann, 
Holland, Pleuler, Sadler, ,:;ahud Sepe, Thorn
hill and Williams hold operator's license only. 

CIVIL SERVICE 
!ADA, Taylor, technician, foreign duty 
IBWH, Merrill, Navy Dept., Washington, 

D.C. 
IFAK, L:v:nan, FCC, monitoring officer 
IFHH, Curtis, Navy Dept., Washington, 

D.C. - __ 
ex-lKKF, Gainer, Navy Dept., Washington, 

D.C. -
2AYN, Borsody, BuShips, Washington, D. C. 
3EKH, Hall, BuShips, Washin¥ton, D. C. 
3FRW, Miller, BuShips, Washington, D. C. 
3HUM, Hemingway, Navy Dept., Washing-

ton, D. C. 
3IFG, Springer, Navy Dept,, Washington, 

D.C. -- . . 
3WO, Hedrick, CAA, traffic controller Alex

andria, Va. 
4AEL, Marshburn, Navy Dept., Washington, 

D.C. _ 
4FEY, Gaillard, AAF, radio mechanic, Co

lumbus, Miss. 
4GIE, Davidson, Navy Dept,, technician, for-

eign duty 
ex-5BRR, DelaMatyr, Navy Dept., Washing
. ton, D. C. 

6ADX, Sitar, Navy Dept., Washington, D. C. 
6BGJ, Barbour, Navy Dept., Mare Island, 

Calif. 
6DHA; Bailey, Navy Dept., radio mechanic, 

Clearfield, Utah 
6FTT, Boltz, Navy Dept., technician, foreign 

dut · 
6~ Moore, AAF, instructor, Mesa, Ariz. 
6GU, Jallu, Navy Dept., radio insl)ector, 

Clearfield, Utah 
ex-6GWR, Hanmore, Navy Dept., radio me

chanic, Clearfield, Utah 
6RPJ, Patnode, Navy Dept., radio mechanic, 

Clearfield, Utah 
6STU, Matthews, CAA, radio electrician, for
~ duty 

K6UDJ,Sieifried,AAF,installer,foreill"duty 
6UHZ, Robinson, Navy Dept., Washington, 

D.C. 

Colonel Fred J. Elser, SC, W6ANM, 
started his radio career in Manila as 
pilZA about 1921, later 15;::oming 
better known in DX circles as KA3AA 
before moving to the States. His 
Army career included twenty-eight 
months overseas, most of the time as 
signal officer for the Mediterranean 
Air Service Command. Back in this 
country, he is now air co_mmunica .. 
tions officer of the Eastern Flying 
Training Command, stationed. at 
Maxwell Field, Ala. 
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To Ensign Jack Nelson, W8FU, 
U. S. Maritime Service, special 
thanks from the In The Services De
partment for sending ns long and fre• 
qncnt lists of amateurs in and near 
·his home in Amsterdam, N. Y., for 
the ITS roster. Many men overseas 
who have never sent us information 
of their war work have him to thank 
for their listing in this column. 

7EET, Maggini, SC, radio repairman, Ft. 
Lewis, Wash. 

7HGF, Crowley, CAA, foreign duty 
K7HRW, Bahis,CAA,aircraft communicator, 

foreign duty 
7IJS, Updegraff FCC, monitoring officer 
7INA, Holmes, FCC, asst. monitoring officer 
SNTU, Seals, AAF, inspector, foreign duty 
8WEV, Waslovas, Navy Dept., technician, 

foreign duty . 
9BON, Bernstein, SC, inspector, Chicago, Ill. 
9DWP, Buerman, Navy Dept., inspector, 

Cliicago,Ill. 
9GPO, Young, SC, chief analyst, Dayton, 

Ohio 
9IBL, Hodson, Navy Dept., radio mechanic, 

Berkeley, Calif. 
9JXW, Fulton, Navy Dept., technician, for

eign duty 
9MRV, Martin, Navy Dept., Washington, 

D.C. 
9PCR, Thompson, Navy Dept., Washington, 

D.C. 
9TQQ, Phillips, Navy Dept., Washington, 

D.C. 
ex-9UND, Deckwerth, SC, inspector, Chi-

cago, Ill. 
9VND,Jaeger, Navy Dept., foreign duty 

Operator's license only: 
Bradford, foreign duty 
Meachem, Navy Dept:, Washington, D. C. 

100 PER CENT WAR 
WORK-INDUSTRY 
Hallicrafters Co. 
ex-IA UT, Pariseau! t 
3JWU, Greenfield 
5BMW, Mayberry 
ex-9ANR, Williams 
ex-9BJH, Drury 
9BOB, Schuette 
ex-9BOW, Johnson 
ex-9BYK, Coverdale 
ex-9CZU, Ebel 
9GQP,Foot 
9GS'R, Lindquist 
9IAV, Polkinghon 
ex-9KOP, Prizy 

9LDP, English 
9NLG, Croxen 
9NRI Denk 
9QVM, Palilonis 
9QVW,Miller 
ex-9RAD, Samuelson 
9RHR, Bcreczky 
9SIN Larson 
ex-9SLR, Rieman 
ex-9TLW, He~ 
ex-9V AA, Lineruck 
9VJO, B•uer 

York Safe and Lock Co. 
2ATX, Dillmeier 8BQ~Walleze 
2BGF, Goffe 8CJ:tJ, Smith 
3B!b. Turkington SRAF, Altman 
3EMtl, Yelton 8KJU, Spotts 
ex-3GA, Trout SKUQ, Payne 
3GIH, Sechler SRFM, Shade 
3HYH, Waelde STTM, Calvert 
3JNT, Coulson SWAC, Davis 
3JOH, Cullison 9FSW, Brooner 

Remington Rand 
!AL, Lamb !DBM, Rand 
ex-lBAI, Bloomquist IDF, Grammer 
IBFH, Nejako IKHL, Bennett 
IBFW, Muskatallo INKA, Smithwick 
!BR, Whittemore 2KJL, Wilder 

Eitel-McCullough 
SCI, Patterson 6IUZ, Sanderson 
6AAZ, G6rdon 6KFQ, Rothman 
6AY, Brown 6LOJr, Kehler 
6BAX, Taylor 6LV, Baker 
6BET, Ballou 6LWA, Blanchard 
6BIP, Becker 6MVQ, Lawton 
6OEM, Norton 6OMC, Murdock 
6CEO, Howes 6ONQ, Woerner 
6CHE, McCullough 608, Sigourney 
6DAM, Isgitt 6RRR, Leonard 
6DBO, Koski 6SC, Hall 
6DUW, Wunderlich 6SZ, Johnson 
6Dvn, Tallman 6UF, Eitel 
6DZZ, Hoetzel 6VR, Patterson 
6EHW, Eaves 6VX, Atkins 
6HAM, Mandoli 6WN, Arrigoni 
6HB, Brown 6ZS, Sn;,der 
6HTR, Coutts 9AIO, Higgins 

Philco 
ex-2BJL, Bernbaum 
3CBU, Nager 
3DNP, Hambleton 
3ETM, Richter 
3G FZ, Alexander 
3JPP, Travers 
3.l'YB Foote 
3SA, Adelberger 
4AZT, Holland 
4BAC,Cannon 
4BOW, Sonderup 
4DES, Evenhouse 
4HGR, Walbert 
5FCG, Butcher 
5I'iY,Y., Siegel 
6Gu u, Garris 

ex-8BFL, Bell 
SBUJ, Spencer 
SBVP, Falkner 
8DRM, Woods 
8GPU,Earl 
SLNV, Kacsmar 
SQNQ, Lowstuter 
SIWQ, Robinson 
SVIB, Godshalk 
SVLS,Bowdon 
9EGI,Koth 
ex-9EWG Ritter 
ex-9FZI., Wightman 
9PBV, Lofgren 
9PCO, Gustafson 
ex-9QZD, Ray 

Western Electric-.Hawthorne Plant 
ex-4EZI,Mitchell 9MSB, Wtlson 
ex-5FOS, Anderson 9OFZ, Gartsman 
ex-9A VF, Musselman 9OLJ, Leverette 
9BOJ, Slezak ex-9OOH, Pruchnick 
ex-9BUS, Stephens 9RSB, Kuldanek 
9CQS, Fitch 9~ Schwarzenberi 
9ELD, Beringer 9VH, tlooty 
9FDA, Bohnstedt 9WTA, Weathers 
9IKZ, Podliska 9YJR, Shipioski 
9KRU,Berge 
9LOP, Witt 
9MMV, TerVeen 

Operator's license only: 
Peterson 

Rutgers Unfoersity - ES,UTT"T 
!AK Hanchett 2IHQ, Kovar 
ex-lCRA, Carter 2JJI, ThomJ.lSOn , 
2AEA, Beers 2KMK, Schiffmayer 
2AJA, Kemp 211!f1 Cohen 
2AMB, Huff 2MTV, Korb 
2~1 Garretson 2ODZ, McKean 
2CG r, Williams 3ABF, Albert 
2CZP, Schadt 3AZ, Pond 
2ENZ, Warner 3EWV, Valentin 
2GJ~ Bjornson 3FBT, Lippencott 
2GN , Anderton 3FMQ, Anderson 
2HF , filler 3FTU, Boyd 

!ffiss. State College - Vocational 
War Training Div. 

4BYN, Rieben SGXO, Bullock 
4FTC, Rebik 5HHA, filekman 
4GDS, Hubbard 5HKJ, Sanders 
4IDI, Tally 5HQC, Griffith 
SAUB, Huffman 5KCU, Anderson 
SAWP,Essary SKPI,Lyman 
5BQD, Loe 5MO, Gaddis 
5EPY,Lamb 
5FQ,__ Harris Operator's license only: 
5Gn1, Westerman Dyess 

Miscellaneous 
7FGZ, Partlow, radio instructor, Great Falls, 

Mont. 
7FHB, Houglum, Eu~ene Vocational School 
nt~lo ti.oks, radio technician, Northern 

7FOF, Russell, radio instructor, War Training 
7FVK, Burdick, foreman, Kaiser Shipbuildini: 

Co. 
7GND, Barker, OSRD, Pullman, Wash. 
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7GVW, Williams, Commercial Iron Works 
ex-7GWS, Wood, e~neer, Reinier Co., Ltd. 
7GWU, Hoppe, engmeer, Pacific Electronics 
7GZB, LaPlante, draftsman, Pacific Electron-

ics 
7HBB, Krogman, Portland, Oregon 
7HDV, Gray, instructor, Moscow, Idaho 
7HLV, Penners, technician, Naval Radio & 

Sound Lsb. 
7HMW, Pruess, Commercial Iron Works 
7HOK, Clark,mechanic, Radio Specialties Co. 
7HRX, Garman, instructor, Snohomish, 

Wash. 
7HSK, Gountanis, tester, Wells Gardner 
7HWK.i Boden, inspector, Bellevue I Wash. 
K7HZr, Ohlsen, observer, Carnegie Institu-

tion 
7IAC, Boos, Commercial Iron Works, Port

land, Ore. 
71KW, Johnston, radio officer, Air Transport 

Command 
7INM, Eden, field engineer, Naval Research 

Lsb. 
7IOY, Nelson, radio technician, Northern 

Radio Co. 
7IPF, Mitchell, Commercial Iron Works, 

Portland, Ore. 
7IVC, Daniels, Puget Sound Navy Yard 
7IYV, Nye, wireman, Seattle-Tacoma Ship-

building Corp. 
7JBM, Penwell, Northwest Radio Service 
7LN, Dana State Colle&e of Washlngton 
ex-BADO, iTohn, vice president, Transmitter 

E<1uipment Mfg. Co. 
SAKS, Castor Amsterdam, N. Y. 
ex-SALL, Ch_obn, inspectorJ..General Motors 
SAVI, Grigg, foreman, Bell ircraft Corp. 
SBKX, Woods, Dept. of Engineering, Univ. of 

Mich. , 
SBQ \, Troup, foreman, Sparks Withington 

Oo. 
SBXX, Williams, technician, Crosley Corp. 
SBYR, Scott, foreman, Curtiss-Wright Corp. 
SBYV, Edmondson, instructor, War Training 

Program 
SCCS, Bauer, radio technician, Curtiss-

Wright Corp. 
ex-SCFE, Debberthlne, Fisher Scientific Co. 
Sf1IB, Saltmarsh, engineer !..Waterbury, Conn. 
SOIL Lindberg, Rudolph w urlitzer Co. 
ex-SCJP, Gasparovitch, tester, International 

Detrola Corp. 
SON, Wuyckhuyse, chief inspector, Rochester 
, Products Co. 

SCNA, Wolfinger, supervisor, Binghamton, 
NY. • 

SCQS, Biddle, General Motors 
ex-SCVM, Miller, Wellman Engineering Co. 

In spite of our earnest requests 
over past months for more listings of 
Canadian amateurs, our file shows 
five new names only since the Cana
dian section appeared in this column 
in July. That is too small a number 
to use this month and in lieu thereof 
we give you L/W Tel. Ramsay, 
WRCNS, Vancouver, B. C. She 
holds amateur operator license, is
sued at the beginning of the war and 
too late for a station ticket. We 
believe she is the only YL in the 
WRCNS to hold a ham license. 
Stationed at Moncton, N, B., she has 
volunteered for service in the Pacific. 
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BCYP, Norton, instruc~or, Colgate :University 
SDAH, Booher, electrman, American Ship-

building Co. 
SDYP, Stalker, Chrysler Corp. 
8DZJ Laub, en;i.ineer, John Meek Industries 
8ECX, Fickel, !light radio operator, Consoli-

dated Airways 
SEHA FreemanfM:ontana Mines;'\v. Va. 
SEMX, Gardner, trouble shooter, Sparks 

Withington Co. 
SETH, Clelan1i tester, Colonial Radio Uorp. 
SFBL, Kindl, rtagaman, N. Y. 
ex-BFBP, Pulley, radio operator, Curti,s-

Wright Co!J), 
SFF Baker, Broadalbin, N. Y. 
SFHB, Smith,electrieian, Mather Spring Co. 
SFfr~t Eiler, radio operator, Goodyear Air-

SFV Paine, Radio Lab., foreign duty 
sFYM, Fischer, purchasing agent, American 

Steel Package Co. 
SGAZ, Fischer, Minaville, N. Y. 
ex-8GDY, Clapper, foreman, Hamilton Radio 

Co. 
SGGG, Coleman, technician, Curtiss-Wright 

Corp. 
SGU, Bliley, president, Bliley Electric Co. 
SGZE, McClymonds, radio engineer, Sylvania 

Electric Products Co. , 
8HTV, Dilliner, mechanic, E. I. DuPont 
8IRC, Harrie1 technician, Bud Radio Inc. 
8JAB, Lown, toreman, Gar-Net Co. 
8JOH, Dallas, Hickok Electrical Instrument 

Co. 
8JSK, Curtis,foreman, Sparks Withington Co. 
SJUB, Rose, e~neer, Lear-Avia Radio Inc. 
SJYJ, Jenks, instructor, Michlgan State 

Nonna! College 
8KAU, KcyBS, Stromberg-Carlson 
SKBW, Testut,Stromberg-Carlson 
SKPE, Vanator,General Motors 
SKXA, Bowman, electrical inspector, Strom• 

berg-Carlson · 
SLFE, Higgy, instructor, War Trainin11 Pro-

Bitf.' Walker, Batavia, N. Y. 
8LLL, Olson, flight radio operator, Consoli

dated Airways 
SLPJ, Brearley,coil winder, Line Material Co. 
SLQB, Swope, electrical inspector, Line Ma

terial Co. 
SLSQ, Sauer, electronic specialist, Chrysler 

Corp. 
SMCM, Cawthorne, engineer, Electric Auto• 

Lite Co. 
SMKW, Weil!s, Hickok Electrical Instrument 

Co. 
8MRD, Drakeley, Fairchild Camera & Instru

ment Corp. 
8NCY, Durham, Pennsylvania Central Air• 

lines • 
8NFZ, Dietrich, engineer, Naval Research 

Lab. 
SNJH, Rockafellow, cllJlineer, Flint Mich. 
SNJR, Edighoffer, Curl!ss-Wright Corp. 
cx-8NSM, Murphy, Goodyear Aircraft 
SNV, Lister, president, Electronic Research 

& Mfg. Corp. . 
BOCA, Fleming, engineer, International De

trola Corp. 
80DM, Dawson, engineer, International De

trola Corp. 
ex-SOLO, Helt, instructor, Transcontinental 

& Western Airlines 
80PT, Tipton, engineer, DuPont Co. 
80RI, Mumma, National Cash Register Co. 
80SA Edwards, eng/neer, Cleveland, Ohio 
80ZH, Taylor, physicISt, Car IL. Nor den, Inc. 
8PAL, Gross, engineer, Signa!-U Mfg. Co. 
8PBC, Sherman, radio technician, Crosley 

Corp. 
SPEQ, Linley, engineer, Solar Mfg. Corp. 
SPGO, Hendricks, foreman, Ford Motor Co. 
BPPA, Hook, tcehnician, Crosley Corp. 
8PSP, Painter, General Motors 
8PVM. Beenett, Willys Overland Motors 
8PWA, Ports, Goodyear Aircraft 
BPWK, Thomas, electrician, Lincoln Electric 

Co. 
8PXR, Rell, ground radio operator, Ford 

Motor Co. 
SQBR, Tupancy, inspector, Chrysler Corp. 
8QEM, Wood, technician, Transcontinental 

& Wes tern Airlines 
SQMS, Neyer, CurtieB-Wright Corp. 
SPXT, Martin, War Production Board 
BRNO, Piotrowski, mechanic, All American 

Aviation 
8RQO, Little, Ohio State University 

Receiving congratulations from 
Lt. Col. Wootton,,commanding .offi
cer of the AACS..,,for the""'Central 
Pacific Area. upon his promotion 
from:,,lst,Jt., Capt, Arthur..Monsees, 
W6HJP, right, seems to enjoy the 
situation.~thoroughly. Ile< .obtained 
his~commission after completing the 
communioa.tions cadet,, ,course at 
Scott Field and is now assigned to the 
engineering section of the 4ACS in 
the CPA. 

8RSS, Robertson, technician, Crosley Corp. 
ex-SRT, Jezorek, engineer,' Bond Equipment 

Co. 
8RWZ, Buchanan, engineer, Steel Products 

Engineering Co. 
8SCS, Rutz,instructor, Dodge Radio Institute 
8SDJ, D.;vidson, engineer, Crosley Corp, 
SSD r, Hinzmann, General Motors 
SSJO, Heaven, inspector; Lear-A via Radio 

Inc. 
8SKG, Hilberg, Hickok Electrical Instrument 

Co. _ 
8SLV, Faussett, General Motors 
SSPY, Seibert, instructor, ASTP 
8888, Schueler, technician, Johns Hopkins 

Univ. 
8SSV Bien, Republic Steel Co. 
8SZX, Wood, Hickok Electrical Instrument 

Co. 
8TIL, Berg, Stromberg-Carlson 
STJU, Snyder, technician, Johns Hopkins 

Univ. 
STNT, Weaver,radioinspector, Lima, Ohlo 
8TQC, Johnson, instructor, National Cash 

R~terCo. 
STWI, Walchci, engineer, Oak Ridge, Tenn. 
STXB, Keltz, Stromberg-Carlson 
STYL, Wehner, Stromberg-Carlson 
SUOR, Gibson, Oak Ridge, Tenn. 
BURP, Starks, Amsterdam, N. Y. 
SUWK, Firestone, engineer, OWI 
SUYR, I:Iyre, model maker, Electronic Labs. 
SVBJ, Wood, flight radio operator, Navy 

Lockheed Service Center 
SVJK, Snyder, foreman, Collins Bros. Tool & 

Die Co. 
SVQD, Richards,engineer, Weltronic Co. 
SVQS, Majewski,Amsterdam, N. Y. 
SVTT, Hineline, Sparks Withington Co. 
SVVS, Bohlander, instructor, Dodge Radio 

Institute 
BVXX, Moncton, Hy11rade Sylvania Corp. 
SWAG, Jones, techniclil;tl General Motors 
SWCY, Fry, engineer, uSN Radio & Sound 

Lab. 
SWDV, Schutt, trouble shooter, International 

Detrola Corp. 
8WKE, Ammerman, engineer, Eastman 

Kodak Co. 
SWKJ, Bee, International Detrola Co. 
SWLT, Saj, technician, Curtiss-Wright Corp. 
SWOB, Smith,,, foreman, Lima Tank Depot 
SWTE, Aley. i:;tromberg-Carlson 
SWTW, EdISon, testforeman,Syracuse, N. Y. 
SWVC, Medill, Jensen Radio Mfg. Co. 
SWWg, Mack, composite tester, Colonial 

Radio Corp, 
SZ¥, Du erk, engineer, American Steel Package 

Co. 
9AEN, Young, engineer, Goodyear Engineer-· 

ingCorp. 
9AGD, Rodenburg, supervisor, Midland Radio 

& Television Schools 
9AI, Applebaum, engineer, John Meck Indus

tries 
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How Microphones Work 
A Discussion ol Various Tgpes ol Voice Piel~-llps 

DY ALBERT KARN.* WDKYM 

IN OPERATING practice, c.w. and 'phone 
have a lot in common. In both, signals must be 
easy and pleasant to listen to; they must get 
through QRM and QRN; and they should convey 
not only words but the personality of the opera
tor. In the same manner that an x.p.d.c note with 
well-spaced characters and a rhythmic swing 
i:µakes a c.w. station" the one you'd like to sked," 
a pleasant, well-modulated voice gives a 'phone 
station that something which makes it stand 
out from the others on the band as desirable to 
work. These qualities will, in the final analysis, 
give a· ham a "they-want-to-work-you" signal. 

• Aside from more answers to a CQ, the QSOs will 
have a better chance of developing into real 
friendships as a result of putting more personality 
on the carrier. 

Fidelity 

It has been said that there is no need for "high 
fidelity" in an amateur transmitter. "After all, 
what we need is speech, not music!" Such think
ing ignores some pretty important factors. Qual
ity is important. Speech is a very complex col
lection of sounds, and intelligibility may be greatly 
impaired by loss or over-emphasis or other dis
tortion of eome of those sounds. For instance, 

Fig. 1 - Hemispherical 
pattern set up by sound 
wave from speaker's voice. 

"harmonic distortion," such as frequently ap
pears in common carbon microphones in the form 
of strong harmonics generated within the micro
phone itself, produces one of the most unpleasant 
varieties of distortion. Also, of course, 

This article constitutes a discussion of 
the fundamental principles upon which 
several of the various types of micro
phones operate. In addition, some sug
gestions are given for selecting the 1>roper 
kind of mike for a given application. 

often may accomplish more than would a boost 
in power and this can be achieved only with the 
aid of a microphone which docs a good job on its 
initial end of the circuit. 

Unlike brass pounding, where an operator 
pounds or wiggles a key, the 'phone ham actually 

Fig. 2 - Section 
of sound pattern 
which actuates the 
microphone. 

does nothing to the microphone. He talks to the 
air and the air, in turn, actuates the microphone. 
Accordingly, in any discussion of sound pick-up 
practice, we must consider the action of a sound 
wave on the microphone. 

Fig. 1 is a picture of the coupling between the 
sound source, P (the ham's mouth), and the 
microphone, M, located at a distance away, R. 
Although the radiated sound is hemispherical, we 
are concerned only with the segment of sound 
shown in Fig. 2. The rest is radiated into space or 
reflected. (If the amount reflected. is too great 
it messes up the calculations as well as the signal 
on the air.) 

Emitted sound expands equally in all direc
tions, decreasing in intensity by the square of 

(A) 

I 
I 
I 
I 
I 
I 

w,v, ) 
Dl~N' 

(B) 

such harmonics are serious wasters of 
valuable r.f. energy and creators of 
aggravated sideband interference. The 
desired objective of an amateur 'phone 
transmitter is not to put maximum 
signal strength into a distant receiver 
but to put in a maximum of intelligibil
ity, in a pleasant-to-listen-to voice. 
Many a low-power 'phone has proved 
astonishingly effective because its speech 
quality was extraordinarily good. High 
intelligibility and a "pleasant" voice 

Fig. 3-A-Microphoue diaphragm under pressure of sound wave. 
B - Diaphragm position under a "rarity" or absence of pressure. 
The shaded dashed line represents the part of the wave which is 
passing the microphone indicating that the wave direction and 
direction of diaphragm movement are opposite. 

* President, Electrovoice, Inc., South Bend 
24, Ind. 
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the high frequencies travel in a beam 
and are accordingly deflected. 

t 
DIRECTION OF WAVE -- (

RECTION OF WA~E ..._ . 
An ideal diaphragm is one which 

follows perfectly, in physical move
ment, the sound pressure applied and 
thereby provides an accurate voltage 
image, as shown in Fig. 5-A. Fig. 5-B il
lustrates a badly overloaded diaphragm 
of a moving-coil microphone which 
reaches its elastic limit before the sound 
pressure has reached maximum ampli
tude. Pressure and diaphragm move
ment start at normal and expand to the 
elastic limit of the diaphragm. At this 

(A) (B) 

Fig. 4 -A - Diaphragm movement under wave approaching at 
right angles to plane of diaphragm. B - Wave approaching from 
the rear of the microphone. 

the distance. (For simplicity, we are neglecting 
losses from absorption, etc.) This means that the 
voltage output will halve or the level will drop 
6 db. every time the distance R is doubled. The 
increase of R directly increases reverberation 
pick-up, since there is always an existing ratio 
of direct-to-reflected-sound. This can be a serious 
source of distortion despite otherwise excellent 
audio equipment. The size of the room, the 
amount of soft material and wall and floor ma
terial of course will govern the workable distance 
to a conventional pressure microphone. Unidirec
tional or bidirectional microphones will increase 
this working distance by a factor of 1.7 and will 
be discussed later. · 

Pressure Microphones 

The pressure type of microphone has the widest 
use. By definition, it is one which produces volt
age directly proportional to the sound pressure 
applied. The back of the microphone is always 
closed to prevent the sound from striking the 
back of the diaphragm in improper phase relation
ship. Fig. 3-A shows a single-frequency sound 
wave, with the pressure component leading, 
striking the diaphragm. This pressure displaces 
the diaphragm from its normal position to that 
indicated by the dotted line and this movement 
is transmitted to a moving coil, crystal, carbon 
granules, or a condenser plate. At the next half 
cycle, the diaphragm position is shown by Fig. 
3-B. At this instant, the wave has passed on and 
there is a rarity of pressure in front and the dia
phragm springs back, through equilibrium, in 
the outward position. At the conclusion of the 
cycle it returns to rest in its normal position. 

Since the pressure of a sound wave is equal in 
all directions, a sound wave from any direction 
will actuate the diaphragm. Fig. 4-A shows sound 
originating from the side and exerting side pres
sure on the diaphragm. Whenever the wave
length of sound from an angle is short compared 
to the diaphragm width, there are several points 
of pressure and of rarefication which cause ir
regular movement of the diaphragm. For highest
fidelity angular pick-up, the diaphragm tlierefore 
should be kept small. However, in actual practice 
too small a diaphragm lowers the output and 
usually a compromise is made. Fig. 4-B illus
trates sound striking the microphone from the 
rear and energizing the diaphragm. This is true 
only, however, at the low and middle frequencies; 
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point the pressure continues to increase but the 
diaphragm comes slowly to rest in its displaced 
position until the sound wave is on the decay side 
of the cycle and then it returns in phase with 
it. '.I'he electrical output, meanwhile, follows the 
velocity of the diaphragm or voice coil and, while 

(A) (B) 

Fig. 5 -A - Curves showing relationship between 
diaphragm pressure and output for ideal conditions. 
B - The same for a badly overloaded diaphragm. 

the diaphragm is at rest, the voltage drops, 
approaching zero. As the diaphragm returns 
at high velocity through equilibrium, an elec
trical surge is created in reverse polarity and 
a counterpart of the wave appears on the other 
half of the cycle. This sort of wave form is ex
tremely abundant in harmonics, more odd than 
even. Tpis action commonly is known as "blast
ing" and often results from speaking in too 
loud a voice directly into the microphone, par
ticularly if it is designed for normal pick-up at, 
say, six inches to a foot away. Several micro
phones are commercially made for close work but 

\ } 
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Fig. 6 -A-Constructional elements of a velocity 
microphone. B - A cross-sectional view of the pole 
pieces and ribbon as viewed from the top. The \loned 
lines represent magnetic flux, 
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few if any can be used for both close and distant 
pick-up with satisfactory results. 

Pressure microphones are the closest approach 
to an all-around instrument. They maintain their 
inherent frequency response at various distances 
from the sound source and they can be built as a 
dynamic, condenser, crystal, carbon, or a ribbon 
with a closed back. Since the diaphragm can be 
made stiff, they are not, as a rule, too susceptible 
to breath or wind noise. They are semi-non-direc
tional and can be used for group pick-up when 
room reverberation permits. Relatively high effi
ciency and excellent frequency characteristics 
can be secured with correct design. 

Velocity Microphones 

The velocity microphone is of the type which is 
responsive to the pressure gradient or the differ
ence ·between the_ instantaneous sound pressure 
on the front and back of the ribbon or diaphragm. 
Fig. 6-A illustrates.a conventional velocity micro
phone lo_o_]iliig directly at the interior assembly. 
The ribbon is loosely suspended between the 
pole pieces which also serve as baffles. Variations 
in sound pressure move it through the magnetic 
field set up by a permanent magnet attached to 
the pole pieces, inducing a voltage in the ribbon. 
Fig. 6--B is a bird's-eye view of the same assembly 
showing the ribbon, polo pieces, and the magnetic 
lines. 

Fig. 7-A is a picture of the ribbon being actu
ated by a single sound wave at the top half of 
the cycle, with the pressure component leading. 
For simplicity, it has a wavelength of less than 
one-fourth the distance around the pole pieces. · 
For lower frequencies, actually there is a pressure 
on both sides of the ribbon and the microphone 
responds to the. difference in pressures, the pres
~ure gradient. 

The ribbon moves through the magnettc field, 
euts U1t• lines of force, and a voltage is induced in 
the ribbu11 which is the electrical image of the 
sound wave. As the wave progresses a half cycle 
it passes around the pole pieces and at the in
stant of passing (Fig. 7-B) there is pressure from 
the rear and a rarity of air at the front. Since the 
ribbon is.loosely suspended without any inherent 
spring and resonating below audibility, it floats 
back. following the difference in pressure between 
the front and the back - just as simple as that. 

' ' ,,1 
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Fig. 7 - Movement of velocity-microphone ribbon 
in respect to wave direction. 

In the design, it is necessary to determine the 
desired upper-frequency response and make the 
pule pieces, or baffies, the correct width. There is 
a direct relationship between baffie width and 
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upper frequency cut-off, since the high frequen
cies which are physically close together do not 
have time to get around a wide pole piece before 
the next one is on its heels. Narrow poles require' 
higher magnetic energization for a given level 

odb 

odb 

Fig. 8 - Directional characteristics of a velocity 
microphone. 

since there is less collection of sound and there
fore less · movement of the ribbon. The baffies 
should be slightly less than one-half wavelength 
at the highest frequency to be reproduced. Thus 
you can measure the frequency response of a ve
locity microphone _ with a ruler, assuming no 
introduced distortion by the ribbon, coupling 
transformer, or sound reflection within the case. 

The velocity microphone, it is seen, is bidirec
tional because if sound enters at the side, there 
is equal pressure on both sides of the ribbon and 
therefore no movement can result. Fig. 8 is a 
picture of the directional characteristics of a 
velocity microphone. The sound entering directly 
into the front or back gives maximum output, 
sound from the side producing zero output. As 
the sound strikes it from an angle, there is a cor
responding decrease in level which may be repre
sented by drawing a line (dotted) from angular to 
direct sound. If the angle adjoining the top of the 
angular sound angle is kept a right angle, the 
output· will be graphically represented by the 
length of the lines, or, if you remember your 
trig, the output will vary as the cosine of the 
formed angle. The frequency response for all 
practical purposes will remain constant at all an
gles of sound incidence - there will be just a drop 
in level. 

This bidirectiv:ity can be put to work to reduce 
reverberation since the attenuation at the sides 
decreases random sound pick-up by 5 db. It can 
be oriented so that the sides face objectional · 
noise (XYL and jr. ops?). It can be used between 
two persons and "worked to" from front and 
back with equal pick-up. As the ribbon in the 
conventional type is loosely suspended it will 
follow even extreme sound pressures without 
blasting and without the harmonic generation 
shown in Fig. 5. 

The velocity microphone must not be worked 
too close to the sound source since there is a shift 
in phase between particle velocity and sound 
pressure at close distance which causes a sub
stantial rise in the low-frequency response. Popu
lar-priced velocity microphones are lower in out
put than their pressure counterparts and require 
higher-gain speech amplifiers and better inpnt 
shielding. 
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The Differential Microphone 

The third type of microphone, the differential, 
was covered completely in the December 1943 
issue of QST.1 This has proved to be ext~emel; 
useful for overcoming high ambient noise in 
nearly all military applications. Already it has 
been used 'l\idely for all types of communication 
in the aircraft, railroad, industrial and emergency 
service fields. ' 

Unidirectional microphones are a fourth type 
but in reality they are combinations of pressure 
and velocity elements which are operated to
gether in such phase relationship that sound 
pressure adds from the front and cancels from 
the back. This has been done successfully in 
both dual- and single-head instruments. These 
provide a 5 db. reduction in random noise and 
are highly desira~le in "live" rooms, especially 
where the undes1red sound strikes the micro
phone from the rear. 

Research has provided a wide choice of micro
phones and intelligence in selection and use is 
therefore more necessary than ever. The carbon 
microphone (pressure or differential type) has 
been widely used for military application and 
does providE: hi~h articulation. ln addition, the 
modern version 1s durable and has high output. 
The chief disadvantage is high harmonic' distor
tion, especially in the single-button variety, 
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Fig. 9 -A hypothetical curve illustrating how a peak 
lowers the effective listening level. 

which makes it less pleasant to listen to and is not 
in keeping with modern 'phone-station standards 
except possibly in mobile use where high-level 
signals and light-weight equipment are of extreme 
importance. 

Laboratory articulation tests have proven quite 
conclusively that a flat response curve between 
200 and 4000 c.p.s. is ideal for communication 
service. Peaks in the frequency response lower 
the effective intelligibility at the receiving end 
?-S indicated by Fig. 9. In this instance the energy 
m the peak does not represent intelligibility but 
limits the receiver volume to the point of over
load caused by the peak, yet if the peak is re
moved, the entire spectrum can be substantially 
raised. This same reasoning also can be applied 
to the rest of the transmitting and receiving 
equipment. " 

There will be a wide variety of microphones 
waiting for the radio amateur after the war. 
Wise choice of the a.ppropriate type and correct 
use will put new sparkle in the QSO of Tomorrow. 

1 Beekley, "A Differential Microphone," QST, Dec, 1943, 
~~ . 
September 1946 

******** Gold Stars 
~ GT. FRANK RoGowIN, WSHFW, was killed 

at Donam~orth, . Germany, April 25, 1945, 
when the tank m which he was serving as radio 

operator ran over a mine. 
Frank had graduated 

from a school of dentistry 
shortly beforeenteringserv
ice, but his radio knowl
edge was more valuable 
to the Army. After re
ceiving training in tank 
radio maintenance he be
came an instructor, serving 
at Fort Knox, Qamp Chaf
fee and Camp Campbell 
before going overseas. 

. WSHFW held Class A, 
radio-telephone and telegraph second-class li
censes and was a member of the Mike and Key 
Club of Lorain, Ohio. 

~GT. WINSTON V. BRADBURRY, W5CIQ was 
killed in 3:ction in Germany, Decemb~r 18, 

1944. At the time he was 
serving as a radio opera
tor wrth · a field artillery 
battalion. 

W5CIQ was a member 
of the New Orleans Radio 
Club and the Rag Chew
ers Club, and held radio- . 
telephone first-class and 
telegraph second-class li
censes. Prior to entering 
service in December, 1940, 
he had been an operator 
with the Mississippi Ship
ping Co., the Texas Oil Co. 
and had been employed at station WNOE, New 
Orleans. Before going overseas he was a radio in
structor at Fort Bragg, N. C. 

~VT, HENRY FRITSCH, 
~ WlNE:V, was killed 
in action in Germany, De
cember 3, 1944, while serv
ing in the infantry. 

A member of the Rag 
Chewers Club, \VlNKV 
operated chiefly on 7 and 
14 Mc. Up to the time of 
being inducted in June, 
19-11, he was employed by 
the Van Brode Milling Co., 
Clinton. Mass., as an elec

trical engineer. He received· basic training at 
Camp Wheeler and went overseas early in 
November, 194!. 

*'* * * * * * * 
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25· YEARS AGO THIS MONTH 

PRESIDENT HIRAM PERCY MAXIM has 
visited the San Francisco Radio Club, the first 
time a League official has been on the West 
Coast, and, we read in QST for September, 1920, 
has told them the story of ARRL from the begin
ning to the present. Reports from the coast indi
cate that much good was done by the get-together. 
RPM was much impressed by the SFRC, which 
not only maintains a large meeting room but has 
an operating room and a Board room and sus
tains its activities the year around. While in that 
city he was also able, through the facilities of Lee 
deForest, Inc., to address the wireless world of 
the western United States over the 1-kw. radio
phone at the California Theater, extending com
pliments to the amateurs of California and hoping 
that it would not be long before amateurs on our 
two coasts were in direct communication. . . . 
Mr. Maxim also has an article in this issue of 
QST, "Our Less Experienced Brothers," dealing 
with the danger that confronts our organization 
in the tendency of more advanced amateurs to 
draw apart from the beginners. 

Transmitting tubes are soon to be available. 
Our leading technical article presents "A Few 
Ideas for Amateur C.W." The article describes 
and gives some circuits from NSF and 8XK, 
leading c.w. stations. New ideas presented in 
QST for the first time include the master
oscillator power-amplifier circuit, the a.c. heating 
of transmitter filaments, and the use of a spark
coil supply for i.c.w. 8XK, the station of Frank 
Conrad in Pittsburgh, is the subject of the cover 
illustration and of the station description of the 
month. He has spark, i.c.w. and 'phone, generally 
on a wavelength of about 250 meters, and has 
been one of the best stations in the BuStands
ARRL Fading Tests .••. S. Kruse, assistant 
electrical engineer at the Bureau, makes a pre
liminary report of !1 Station Performance During 
the BuStands-ARRL QSS Tests of June-July, 
1920," comparing the performance of the various 
transmitters and receiv:ers which engaged in the 
work. Fifty of the fifty-one observers used 
Paragon-type receivers. . . . League and Bureau 
officials have conferred and arranged further 
tests which are t-0 be held in October, January 
and April. 

"The Construction of a Two-Step Amplifier" 
is described by McMurdo Silver in his first QST 
article. "How to Tune the Honeycombs" offers 
practical-experience instructions on how to get 
results, by that maestro of the honeycombs, 
A. L. Groves. "QRU" is the pen name of an un
known contributor who authors "The First 
Epistle from The Young Squirt to The Old 
Man," the first of a series of lively exchanges 
which is to delight amateur radio for years/ 
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KBW, the editor, takes inventory of our 
progress of the past year since our reopening: 

"Technically, our stations have improved in 
ability beyond anything that the most optimistic 
of us would have imagined po§sible a short time 
ago. All during the past summer it has been an 
ordinary thing to hear Pittsburgh, Washington, 
Chicago, New York and Hartford working each 
other, not to speak of many other equally distant 
points. And all of this has been done on wave
lengths below 250 meters. Continuous wave 
transmission, both straight and modulated by 
buzzer, is in nightly use, and it is a rare evening 
that the human voice and the strains of music 
do not come in over the air. Messages _by the 
thousands are dispatched. every night, and re
liable communication over long distances by the 
ordinary citizen without the assistance of any 
public equipment or organization is an accom
plished fact. This is CITIZEN RADIO as some 
of us dreamed it years ago. We call it 'amateur' 
radio, but it is more than that. It really is the 
first instance of an independent, countrywide, 
citizen-owned-and-operated utility. Fellows, hon
estly, it is going some. 

"Before the year rolls around we expect to see 
tremendous improvement in reliability,· in dis
tance covered, and in the breadth of our field. 
We shall see transcontinental messages as com
mon as inter-district messages now are, we shall 
hear the voice used up to a thousand miles, and 
we shallsee five radio stations where now stands 
one. It's a great game we are in, fellows. Let's 
stick and watch ourselves grow." 

).;,.. Stravs :Js . ~ . 
A 1915 issue of the New York Times· car

ried these headlines: "DeFOREST TO AID 
AGAINST ZEPPELINS. Will Place His Elec
tric Detector at the Service of the Allies. It Is 
Expected to Record Airship Propeller's Vibra
tions and Disclose Their Location." The news 
item continued: "A middle-aged American in
ventor [Dr. Lee deForest] with an electric bulb 
will arrive in London this morning on a hurry-up 
call from the British Government to show Sir 
Percy Scott how the British capital may avert 
danger from Zeppelins. And when the American 
inventor has done his work in London he will 
cross the Channel to devise~a system of protec
tion from air attack for the treasures and the 
lives of Paris." Shades of radar! 

We were told recently of a newly announced 
naval craft: LSC (Large Swivel Chair). 
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Those Singing Masts 
Tl,e Story of a Sea-6alng ~Radio Broadcasting Station 

BY LT. ANTHONY W. BORGIA,* W8EOU 

IN THE past few mo~ths feature articles 
have appeared in such magazines as Newsweek, 
The Saturday Evening Post and Broadcasting con
cerning the radio broadcast ship Apache. This 
U. S. Army Signal Corps mobile signal installation 
has played an important part in the dissemination 
to the press and radio networks, not only in the 
United States but in Australia as well, of news of 
the invasion by U.S. and other Allied forces in the 
Philippine Islands. 

The Apache is one of several ships which were 
released to the U.S. Army Signal Corps for the 
installation of mobile radio facilities. It is of 
particular interest since it is the only ship 
equipped with complete modern broadcast sta
tion facilities, and the only one capable of joining 
moving sea-borne assault forces and providing 
on-the-spot press and radio news coverage to the 
millions of radio listeners throughout the world, 
on both standard broadcast and short-wave 
frequencies. 

In the summer of 1944 the public relations 
department of the SWPA theater decided that a 
radio ship was required which could accompany 
invasion fleets and broadcast on-the-spot news 
items of general interest to the public, and certain 
propaganda to the enemy-held islands. The 
Apache, a 500-ton 180-foot former Coast Guard 
vessel, was the nearest reasonable approach to 
what was desired from several ships which were 
available at the time. This good old ship, now 
over 55 years old, has weathered two battle cam
paigns, having participated in both the original 
invasions of Leyte and Luzon. 

But these operations were not without incident. 
On one occasion while we were in convoy and 
headed for Luzon, -salt water somehow managed 
to get into the ship's fuel supply with the result 
that the Apache fell far behind its convoy posi
tion. We knew the deal was going to be a hot one 
and some of us began to have visions of being left 
behind and thereby miss out on the invasion 
landings. The islands which we were passing at the 
time were within easy sight and were most defi
nitely occupied by the Japs. We had no desire to 
be left behind. Thanks to our bosom buddies, the 
U.S. Navy, a tug was sent back to give us a tow 
and remained with us for nearly two days until 
the trouble was remedied. 

Converting the Apache 
To fit it for its purpose the Apache had to be 

radio-equipped. Accordingly, it was sent to Syd
ney, Australia, to be converted according to a 
specific plan of alterations. The equipment was to 

* APO 500, c/o Postmaster, San Francisco, Cahf. 
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consist of two broadcast-type transmitters, of ten 
kw. output rating each, a soundproof studio 
with its associated control room, and two self-con
tained generators capable of developing 100 kw. 
of electric power to . operate these facilities. A 
v.h.f. radio installation also was supplied to 
provide a link to ground positions so as to permit 
facilities for remote pick-ups, shore communica
tion and teletype service. 

Transmitters and generator equipment had to 
be installed in the number two hold. Since this 
equipment was quite massive in weight and di
mensions, special planning and arrangements 
were necessary. After the two 50-kw. diesel
engine power units were lowered into the hold, 
they were slid aft and a steel wall was built 
acros·s the entire width of the hold, so as to actu
ally divide it into two portions which became the 
transmitter and generator rooms. These walls had 
to be soundproofed to obtain minimum noise dis
turbance from the generator room. After the 
flooring, walls and interior electrical wiring were 
partially completed, the transmitter cabinets 
were moved into their respective positions. Then 
followed the heavy oil-filled three-phase power 

Among the hams serving aboard the broadcast ship 
Apache are, left to right: 1st Lt. L. A. Pierce, W9Cll0, 
operations officer, OIC; 2nd Lt. Paul Juengel, W8TED, 
studio officer; 1st Lt. A. W. Borgia, W6EOU, transmit
_t~r officer; Sgt. Vert Mandelstamm, W8VJD, studio 
NCOIC, OJ}icial U, S. Armu Signal Corp• photo(ll"apha. 
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Lt. Paul J. Juengel, W8TED, at the studio controls of 
General MacArthur's broadcast ship, Apache. 

transformers and modulation choke and trans
formers which comprised the power and Class-B 
modulation system. Completion of various 'tasks 
such as welding and bolting of cabinets, electrical 
wiring, and carpentry jobs was continued. Simul
taneously, the construction of the studio was com
menced, and it was placed directly above the hold 
in which the transmitter equipment was located. 

The studio and control rooms were constructed 
so that in reality they became a floating, rubber
cushioned unit, suspended within the steel-fabri
cated bulkheads. The studio is completely sound
proofed with a special perforated material known 
as Acoustax. The control room is so designed 
that the operator views the commentator in the 
studio th.rough an especially designed window 
consisting of three individually paralleled lengths 
of plate glass, with dead air space between each 
section. Both the transmitter and studio rooms 
as well as the generator rooms are air cooled by a 
number of blower and exhaust fans. 

After the building and fabrication of the control 
room and studio had been completed, a six
channel console, two Presto 18-inch turntables, 
recording equipment, two all-wave receivers, plus 
an eql',lipment rack which accommodates various 
amplifiers and power supplies, and a patch panel 
were installed. This equipment was principally of 
Australian manufacture. The receivers were espe
cially contracted for in Australia and designed to 
Signal Corps specifications. They somewhat re
semble the old favorite HRO and are used pri
marily for program cueing and remote pick-up 
purposes. In view of the fact that the receiving 
antennas were mounted within fifty feet of the 
transmitting antennas, reception and service has 
been remarkably satisfactory under the conditions 
to which these receivers were subjected. 

A suitable location for the antenna installation 
was required and the ship's two masts presented 
the most logical answer to this problem. Each 
mast was extended to a height of 54 feet above the 
main deck, with yard-arms of 5-inch steel pipe 
firmly secureg in place at the top of each. Be
tween these yard-arms were rigged two center-fed 
Zepp-type antennas for use with the short-wave 
transmitter, and a quarter-wave Marconi for the 
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medium-wave rig. Since the opernting frequencies 
which had been assigned were not harmonically 
related, center-fed Zepp antenna systems were 
decided upon since they could be readily tuned 
over a wide range of frequencies. Directional 
systems were out of the question, prevailing tides 
and winds in the bay usually being such that 
the azimuth.al position of the ship could be con
trolled only to a limited degree. 

A broadcast antenna tuning box was mounted 
on the foredeck. Tliis was heavily constructed of 
steel plate, and waterproofed as protection against 
heavy rains or deck spray. A coaxial-line trunk
way provides the necessary lead to the output 
terminals of the medium-frequency transmitter. 
An especially designed steel trunkway approxi
mately 30 feet in length was constructed to bring 
the two 6-0(1.ohm opcn-,':ire lines leading to the 
high-frequency antennas directly over the output 
bowls of the short-wave transmitter. 

Four-channel v.h.f. carrier equipment was in
stalled to permit ship-to-shore or ship-to-ship 
telephone service, remote program pick-ups, 
and to provide teletype channels. During the 
entire operations this equipment was in constant 
use. It proved itself invaluable, since at times 
noise levels were so high on the regular short-wave 
receivers that satisfactory transmission of remote 
broadcasts could be made only by using the v.h.f. 
system. Unfortunately, security regulations do 
not permit further discussion of this equipment. 

Installation of the equipment had to be com
pleted while the Apache was en route from Sydney 
to New Guinea as insufficient time had been al
lotted to complete the wiring of the studios and 
transmitter. It therefore had to be done en route 
if the Apache was to pick up the large staff of war 
correspondents assigned to it and reach a secret 
rendezvous in sufficient time to join a waiting 
convoy. 

Truly the Apache was a seaworthy ship, but 
during rough water she rolled so heavily that 
installation work in the transmitter compart
ment could be carried on only for short intervals. 

T /Sgt. Harold Hendricks (right), chief power main
tenance man, adjusts one of the two three-phase diesel
engine generators, while Cpl. Wm. Hardin inspects the 
relief generator. Either one or both power units may be 
used simultaneously to provide as much as 100 kw. for 
the transmitting gear aboard the Apache, 
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Only twenty-four hours were available· for final 
tests after the Apache reached its New Guinea 
base. A civilian Australian engineer, who was 
connected with the firm which constructed the 
custom-built medium-frequency transmitter, was 
flown from Sydney to meet the Apache for final 
tests. During this period voice communication 
with Brisbane, Australia, was established, and a 
report that we were being heard direct in Cali
fornia was joyous news to our ears. 

On to Leyte 
After these brief preliminary tests the Apache 

was ordered to take convoy position. It was 
not many hours later that she was part of a glori
ous spectacle of hundreds of troop-laden warships 
headed for the Jap-infested island of Leyte in the 
Philippines, which at the time only a few knew 
to be the actual point of destination. 

The morning of A-day, October 20, 1944, saw 
us looking at land for the first time in about a 
week. It was a beautiful clear day. Shortly after 
sunrise, which we awaited tensely, we had our 
first taste of Jap bombers and the suicide planes 
of the Kamikaze Corps. Our ack-ack fire and 
our own carrier-based fighters were superb. They 
kept those sons of heaven out of our hair, while 
wave after wave of troop-carrying vessels were 
unloaded and beachheads established. Indeed, 
we saw the Nips catch hell, but as a reminder -
and should any of us forget--:- we also saw some 
of our ships and lads go down valiantly as well. 

Radio silence h.ad been lifted. Navy warships 
were tossing heavy caliber shells directly over the 
Apache - and we were on the air. Sound effects 
were plenty and varied, but certainly not imi
tated; this was the real stuff! Fortunately our 
studios and control rooms were effectively sound
proofed, so the noises encountered were not loud 
enough to drown out the commentator's voice. 
Transmission of on-the-spot news and commen
taries continued directly to RCA at San Fran
cisco, whose facilities were the feed-point for radio 
networks in the U.S.A. 

The description of General MacArthur's forces 
landing on the island of Leyte was rebroadcast 
on the v.h.f. equipment. In the Luzon operation 
the v.h.f. equipment was used to handle pro
grams originating at distances of approximately 
100 miles. These remote pick-ups were necessarily 
relayed through intermediate stations at specific 
points and also over telephone wire circuits dur
ing certain portions of the span. All of this was 
necessary to feed spot news to various radio net
works in the U.S.A. 

It was at this time that resumption of the pre
viously silenced "voice of freedom" broadcasts 
were again commenced. Using a frequency of 7795 
kc., daily broadcasts were made to all friendly 
guerrilla and civilian forces summoning them to 
take up arms against the common enemy. Our 
coverage of the Philippines was excellent on this 
frequency. Obviously the Japs were hearing our 
programs, but it is doubted that they particularly 
enjoyed hearing them; for one thing, we rather 
imagined they considered them a bit too close. 
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S/Sgt. Mel Gade tunes the 10-kw. h.f. transmitter 
final. Assistant Operator Pvt. Richard Budde checks 
the transmitter frequency. Note the spare modulator 
tube which is a water-cooled 10-kw. type 220-C. 

Through grapevine channels information reached 
us that Americans and Allies held as prisoners 
of war in Japanese internment camps also were 
picking up our broadcasts on concealed re
ceivers. Of course the Japs did not permit in
ternees to have receiving equipment of any 
kind, so someone would mysteriously convert 
the camp theater sound system into a receiver 
long enough to pick up the Allied news broad
casts. Just how they did it I have never been told, 
but we do know that the ingenuity and cunning
ness of these men managed to solve the impossi
ble. News usually was passed around by word of 
mouth, but in at least one case a single sheet of 
news copy was secretly typed and circulated. 
Even the civilian population was closely watched. 
No short-wave receivers were permitted, and 
those receivers containing more than the standard 
b.c. band had all the short-wave coils removed. 
This of course limited radio reception to two or 
three local broadcast stations which were under 
Jap control. So far as the average Filipino radio 
fan was concerned, these Jap news broadcasts 
indicated only how favorably the war against the 
Americans was being waged and how badly our 
troops were being annihilated, even to the day that 
we actually landed on the island of Luzon. 

Our equipment permitted operation on either 
the short-wave or standard b.c. frequency trans
mitter but both could not be operated at the 
same time. Due to our position in the Leyte Gulf 
some 350 miles south of Luzon, it was determined 
that best coverage would be possible on our 7-Mc. 
channel. It was not until the Apache reached the 

(Continued on paue 84) 
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THE CRYSTAL BALL 
CONDUCTED BV A. DAVID MIDDELTON,* W20EN 

T ms department gets under way with 
some lively and interesting discussions on post
war amateur station equipment design, construc
tion and layout. Soon after the announcement ap
peared in July QST, material began to arrive 
from you boys with the hot ideas! The quality and 
quantity of the brain storms received shows that 
much thought and considerable planning has al
ready been devoted to the equipment and layout 
for those all-important stations to be installed and 
operated, come VJ+ X. 

We are pleased to present the following "pre
views"•from the logs of some of the best "crystal 
gazers" in the business. 

TWO-STAGE TRANSMITTERS 

HERBERT S. BRIER, W9EGQ, Indiana's 
SCM, wants c.w. and 'phone transmitters with at 
least 200 watts input, using not more than two 
stages in either the r.f. or a.f. circuits. W9EGQ 
wants the whole rig to be fed from one power 
supply. He writes as follows: "An 813 at 1500 
volts will permit an input of 225 watts on fre
quencies up to 30 Mc. The 813's grid-drive re
quirements (less than half a watt) allow it to be 
coupled lightly to an 807 oscillator, so that ampli
fier variations will not affect the frequency. Fun
damental crystal operation with low-drift crys
tals up to 14 Mc. and tripling from a 7-Mc. crys
tal to 21 Mc. will be easy. For 28-Mc. operation a 
14-Mc. crystal will be ·required, doubling in the 
oscillator. With crystals as plentiful and cheap 
as they are expected to be after the war, multi
frequency operation can be obtained at low cost. 
With such simple r.f. gear, separate units may be 
used for each band. 

"A pair of 828s at 1700 volts will produce 300 
watts of audio without the grids drawing power. 
They will loaf along at 100 watts. A single trans
former-coupled triode stage between the 828s and 
a good single-button carbon mike will suffice. 
· * .Aselstant Editor, QST. 

"It would be even simpler if there existed a 
series of tubes for modulators designed to run at 
the same voltage as the companion r.f. tubes. 
Such a twin beam tube could be built into one 
envelope. Designed for a.f. work only, no com
promise would be necessary for r.f. use. 

"There's my dream transmitter - 225 watts 
input, 100 per cent modulated, with a single-unit 
power supply." 

MODERN FEATURES FOR 
POSTWAR W3JOP 

T /SGT. GLENN W. SMITH, W3JOP, plans 
the following postwar features for his station: 

"Panoramic reception - Its advantages are 
numerous and amateurs are· sure to make the 
fullest use of it. . 

"Modulation oscilloscope - Built into the 
transmitter rack or cabinet, full information on 
the percentage of modulation, c.w. characteris
tics, and harmoni!)s would be available continu
ously. Not new, but a postwar necessity. 

"Electronic keyer - I want an electronic keyer 
that automatically makes dots and dashes depend
ing on the key-arm movement. Contacts would 
be speeded up, especially with break-in operation. 

"Band-edger" - For the v.f.o. controlled 
transmitter, a visual 'band-edger' indicator (to 
keep the operator from running out of the band 
when hunting that open spot) would be a great 
asset. It requires time to set up the conventional 
frequency meter for each change in frequency. 
With a 'band-edger' indicator, set to the edge 
frequencies, the operator would have no fear of 
stepping on 'forbidden freqs.' Indications could 
be by tuning-eye, relays, cut-offs, or lamps. The 
system I have in mind has tVlin r.f. circuits cou
pled to a conventional frequency meter with one 
circuit tuned to the high end and the other to the 
low end of the band, and with proper tolerances 
_taken into_account. Any r.f. passed by the r.f. 
'selector' circuit would be automatically meas-

September Prize Winners 
Contributors to the Crystal Ball Department are awarded monthly prizes consisting of a 

$25 War Bond as first prize; $10 in War Stamps as second prize, and $5 in War Stamps as 
third prize, One dollar in War Savings Stamps is awarded the writer of each additional 
published letter not receiving a m'!jor prize. . 

The most interesting letters are selected by two members of the'Headquarters staff: 
the conductor of this~department and a "guest j1;1dge."~This~month's'winners, chosen[by 
F. Cheyney Beekley, WIGS[(QST's,.dvertising'jManager) and W2OEN, are: Francis K. 
Campbell, W5IGJ, first prize; T/Sgt. Glenn W. Smith, W3JOP, second prize; Lt. J. C. 
Phipps, USNR, W8SMH, third prize; Herbert S. Brier, W9EGQ; Henry B. O. Davis, W~HZI; 
B. F, Davidson, W6RWO; Warren A, Lanfer, Buffalo, N. Y, 
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urcd. The alarm amplifier output could be used 
for relays, lamps, or any other indicator. 

"Plug-in equipme:nt sections - I'll build my 
transmitter in a 'rack and panel' or cabinet, with 
each section or panel removable by just lcwsening 
a screw or two and sliding the unit out. All out
side connections to the unit will be made through 
banana-plugs and jacks or similar connectors 
mounted rigidly on the rack or cabinet body, 
making it unnecessary to disconnect any wires to 
remove a section. All inter-section wiring would 
be mounted permanently in the rack or cabinet. 
This would quicken tube changes, wiring, check
ing, cleaning, neutralizing and coil changes. 

"'Yisitor' indicator - Y'ever been interrupted 
during a good QSO by the doorbell or telephone 
bell? Why not mount visual indicators (small 
colored lamps) on the operating table to indicate 
the presence of a caller rather than allow the bells 
to be relayed on the air. A switch on the operating 
table, used to flash on 'a 'One moment, please' 
sign, outside the front and/or rear door, would give 
the op time to finish his transmission or reception. 
A telephone extension should be located near the 
operating table. 

"Dummy antenna - A dummy antenna should 
be built right into the antenna tuner." 

FREQUENCY INDICATORS ON A V.F.O. 

WmLE gazing into my Crystal Ball I first 
saw a pile of quartz crystals being gradually 
pushed across the table towards the junk box by 
a really stable v.f.o. unit. 

This v.f.o. had a number of little neon bulbs 
around the edge of the dial. when the dial reading 
was 7000 kc. the first bulb lit, and, as the dial was 
rotated across the band the bulbs would glow one 
after the other until the last bulb was lit. The 
dial then read 7300 kc. One of the bulbs indicated 
the frequency (7185 kc.) of a schedule to which 
my v.f.o. was tuned. (See Fig. 1.) 

Upon looking in the v.f.o. cabinet, I discovered 
my old crystals neatly connected into a buffer 

Calibra:ted Dial 718S Kc. 

TUNE FONE 

TUNING t)/ 
Fig, I - Application of crystals (devices formerly 

used to control transmitter frequency!) as indicators in 
a v.f.o. When:the v,f,o. is:tuned to the~frequency!of one 
of the crystals the associated neon bulb lights. indicat
ing ,the location of the variable oscillator. The unit, is 
1hown •et up for a spot frequency schedule of 7185 kc. 
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amplifier coupled to the oscillator. As the resonant 
frequency of each crystal was reached in tuning 
the oscillator, the little 1/25-watt neon bulb for 
that crystal would glow. 

•The arrangement appeared very convenient. 
Besides having v.f.o. operation I had visual indi
cation of where I was located in the band. If the 
v.f.o. changed calibration for any reason it was 
immediately apparent. The indication of band 
limits also was very helpful. 

. -Henry B. 0. Davis, W4HZI 

A BAM BUYS A RECEIVER IN •v J + I 
THE year is 19VJ + 1 and Joe Blow, a 

ham who patriotically sold his gear to the armed 
services in 1942, enters Honest Harry's radio store. 
The clerk approaches ahd, upon ascertaining uhat 
Joe wants an all-wave receiver but only has fifty 
bucks to spend "right now," leads him over to 
the counter and points to a neat job that has con
trols labeled "Crystal Filter," "Noise Silencer," 
"I.F. Band-Width," "C.W.-'Phone," "Band 
Change," "Bandspread Tuning," and "A.M.
F.M." 

Brother Joe lets out a whoop of joy, but is im
mediately silenced by the thought that he has 
but fifty bucks. 

"Don't let that worry you," says Honest Harry. 
"Look inside." The lid is opened and there are all 
the fixings crowded neatly into the cabinet. 

Still the fifty looks very small, but now Honest 
Harry is pulling out - yes; pulling out - most 
of the gear. When he is finished there remains the 
front panel with its controls and tuning condens
ers and band-change switches, the chassis deck 
filled with tube sockets, and a power transformer. 
The speaker is separate. 

"Now, we begin by plugging in the rectifier 
tube, the filter condensers and the filter choke into 
their sockets, one for each item," he announces. 
The power-output tube goes into its socket, and 
another square box into an adjacent tube socket. 
This, the clerk explains, contains all the resistors 
and condensers used in the power-tube circuits. 
To service the unit all one does is to remove the 
box from its socket, remove the cover from the 
box, and replace the defective part. Indeed, the 
entire box is available in the store, both on an ex
change basis or as an outright purchase. 

Next the combination second detector, first 
audio and a.v.c. tube is plugged in, with its asso
ciated little black box, an i.f. transformer, and a 
jumper box. This permits use of the set without a 
noise-silencer circuit. 

The i.f. stage tube, transformer, etc., are 
plugged in, and so on until with proper equipment 
a good receiver is available. 

So Joe Blow buys exactly fifty dollars worth of 
receiver, giving him one stage of r.f., mixer, one 
i.f., plus detector and a.f. - meanwhile mentally 
planning on gettirig a noise silencer as soon as his 
funds permit. He lets the speaker slide this trip. 

It is now 19VJ + 3. The same set purchased 
two years previously is working. Joe turns off the 
f.m. broadcast and tunes in 80-meter c.w. The 
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noise silencer is on, the i.f. band-width "sharp," 
crystal filter in, and two stages of r.f. and i.f. 
give all the soup needed. Joe's fifty-dollar basic 
set is now grown u_p and doing a real job. And 
Joe has not lost on his investment at any stage of 
the game. 

-Lt. J.C. Phipps, USNR, WBSMH 

ADVANCFD TDOITGBTS ON 
EQUIP!tlENT PLACE:ttlENT 

FRANCIS K. CAMPBELL, •W5IGJ, of Hous
ton, Texas, did some serious and intense gazing 
into his Crystal Ball, and recorded his findings in 
an epistle from which we quote: 

"How fortunate he is whose XYL selected such 
a beautiful residence - a two-story job on a hill 
in a diathermy-free region with a master bedroom 
and clothes closet directly above the combination 
den, hamshack and closet. An enterprising ham 
could easily drill a water well through the floor of 
the shack closet wherein to ground everything. 
What a set-up the stacked closets offer! An 80-, 
40-, 20- and 15-meter band-switching, c.w. and 
'phone, 1-kw. rig mounted on an aluminum door 
with supporting rollers, replacing the regular 
door. A similar installation directly above, cover
ing the higher bands, all remotely controlled from 
the operating position. (See Fig. 2.) 

"The blessing of my neighbors in general, and 
my XYL in particular, will be lavished upon my 
head for eliminating power-line feed-back and 
unsightly exterior wiring by simply placing the 

ROOF 

Fig. 2._ Coordinated installation of transmitting 
equipment in closets on two levels. Supply lines are 
brought in underground. The 3-inch pipe extends down 
into a well or other suitableLgrounding arrangement. 
Thia pipe also extends upward through the roof. Equip• 
ment control and feed lines are run through the pipe. 
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three-wire r.f.-choked 115-volt line underground. 
These blessings may be withdrawn as soon as the 
necessary antenna array for all the bands appear 
above our domicile. But what is that I see sprout
ing from my roof-top? I wonder if I could sell my 
XYL on the idea that such a beautiful residence 
should be protected from lightning. I could cer-

220-Mc.BAND 
ANTENNA 

1/.ilNCHPIPE 

14-l·NcBANO 
ANTENNA 

ONE/NCH 
PIPE 

SO-Mc BAND 
ANTENNA. 

HORIZONTAL 
ROTARY BEAH 

Fig. 3 - Coaxial antenna system proposed by WSJGJ 
to eliminate unsightly roof-top arrays. Note the rotary 
beam and the doublet antenna. This system is mounted 
on an extension of the 3-ineh pipe rising from the well or 
ground under the house. This .affords the lightning pro
tection which is the main selling point used in persuading 
the XYL to allow such a system on a de luxe domicile! 

tainly prove the necessity of having a very high 
and heavy conductor to carry the discharge direct 
to ground, and what would be better than to bury 
the end of a 3-incli pipe in the well below my rig 
and extend it up through both closets to a point 
about six feet above the roof, then reduce to 2-
inch pipe for ten feet, then add ten feet of I-inch 
pipe and ten feet of ½-inch pipe for good measure, 
so as to provide lightning protection for our good 
neighbors as well. (See Fig. 3.) 

"After I have gone to so much trouble to pro
tect the house (and neighbors) from lightning, I 
am sure no one would object if I ran a few coaxial 
cables on the inside of the mast pole to feed a 
few elements and skirts and things attached to 
the mast itself. And a half-wave doublet would 
help steady the mast in a wind, wouldn't it!" 
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[Just how OM Campbell proposes to feed all 
those gadgets on the pipe mast - and how well 
they will work - he sayeth not! But we suppose 
he will have another vision in his Crystal Ball by 
the time he gets all that stuff erected. - EDITOR.] 

A SIMPUFIED. LOW-COST 
TRANSMITTER 

THE postwar transmitter design submitted 
by Warren A. Lanfer, of Buffalo, N. Y., includes 
several interesting and versatile features: 

1) A three-tube r.f. circuit, using 807s, re
quiring only one 750-volt power supply with 
suitable taps. 

2) Complete front panel band- and frequency
shift, including the antenna tuner. 

3) A 50-watt r.f. output on all bands from 3.5 
to 28 Mc. 

He plans to use low-frequency variable crystals 
in a Tri-tet giving doubling and quadrupling 
output to feed the final tube, which is always an 
amplifier. A third tube will be switched in be
tween the oscillator and the amplifier to furnish 
additional flexibility for output on 21 and 28 
Mc. The transmitter will include a pi-section 
antenna coupler to which will be connected a 130-
foot end-fed antenna. 

Variable fr~quency crystals will give a wide 
range of output frequencies with a relatively 
limited number of crystals. Iligh voltages will be 
eliminated from the coils and tuning condensers 
through the use of shunt feed. 

A few of the possible combinations are as fol
lows: 

Tri-tel 
Oscillator 
3.5-3.5 Mc. 
3.5-7 .o 
3.5-7.0 
3.5-10.5 
3.5-14 

Doubler 
Not used 
Not used 
7-14.0 
10.5-21.0 
14-28.0 

Output 
Amplifier 
3.5 Mc. 
7.0 

14.0 
21.0 
28.0 

Lanfer plans to build his transmitter and its 
power supply into a single cabinet to be located 
right on the operating table, thus providing flexi
bility and operating convenience. 

SP ACE-SAVING TECHNIQUE 
FOR MOBILE GEAR 

B. F. DAVIDSON, W6RWO, of Sacra
mento, Calif., has given considerable thought to 
postwar mobile and portable equipment design. 
He suggests: -. 

"Let's build our portable-mobile equipment as 
compact as possible. Take a look at your auto
mobile and notice the unused space behind and 
under the front seat. In some cars there is space 
under the dash and in the corners of the luggage 
compartment. Suppose you find an odd-shaped 
space, say three inches high and eight or ten 
inches wide and deep. T.ake a 2 X 8 X 10 inch 
chassis and placesubchassisin it for tubes and other 
components. The tubes can be mounted parallel 
with the normal top of the'chassis. This arrange
ment will permit the unit to be mounted on the 
back of the front seat, as in Fig. 4-4., °i>r even un
der the seat in some installations. W:ith modern 

September 1946 

components and miniature tubes, proper equip
ment design will permit strange but efficient form 
factors. See-Fig. 4-B for a sample chassis layout. 

"Maybe you don't have space for one unit con
taining all the necessary elements. Make up two, 

:t~ 
Sl,~lves for 
companents,' 

shelves 

(B) 

Shelf 
support 

Fig. 4 - Unconventional hnt efficient placing of v.h.f. 
units for mobile operation. Internal shelves in a chassis 
provide] locations ,for ,components,•· as shown'.atj(A). An 
unusual approach to equipment construction is de
picted at (B) where a specially formed chassis and bracket 
layout utilizes the space in a curved car body. 

three, or even four units, each containing a por
tion of the gear and mount them where it is con
venient and efficient. This has the advantage of 
placing the r.f. unit as close to the antenna as pos
sible and places the power pack near the battery 
source, thus shortening the primary leads. 

"Just a note on efficiency. Watch your filament 
load. Why use tubes with 0.3-.or 0.7-ampere fila
ments when 150- to 400-ma. tubes are available. 
Let's utilize a tube at its maximum efficiency and 
pick each tube for the job it has to do. Quick
heating tubes in transmitters will save lots of 
battery current!" 

uow•s YOUR CRYSTAL BALL 
WORKING. O.LU? 

THE Crystal Ball Department solicits 
letters and sketches describing your postwar plans 
for that super ham station you have dreamed 
about for these many long years. Send in your 
ideas and rough sketches of your plans. We'll 
pick out the items of most general interest and 
maybe Harry Hick or Phil Gildersleeve will fix 
up a drawing or a cartoon from your sketches. 

Now is your chance to get your ideas on paper. 
Maybe you'll win a useful prize that will help 
pay for that new equipment! 

Address your contributions to: 
The Crystal Ball Department, 
American Radio Relay League, 
38 LaSalle Road, West Hartford 7, Conn. 
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Last Stand at Calais 
BY G5NO* 

I w AS stationed in Dover late in May, 1940, 
carrying out wireless maintenance work on a 
fleet of minesweepers and patrol ships. Although 
only a humble telegraphist I had been in radio 
work during peacetime as well as being an old
time ham, so it was not too remarkable that I 
should)iave been given the job. 

I had completed the retuning of a converted 
minesweeper and was about to walk down the 
gangway when I was met by the chief telegra
phist. "Hello, young fellow-me-lad," he greeted 
me. "I've got some news for you." 

"I hope it's good news," I replied. 
His head went down. "Um-er-well

you've caught up with a draft!" 
Now a draft in the Royal Navy means either 

a move or a new ship. Naturally, my spirits 
dropped; I liked my present job. However, the 
CT went on to explain that this was a special 
draft which would last only a few days. He ended 
by telling me to report to the flag officer the 
following morning for instructions. 

On the dot of 0900 this apprehensive telegra
phist presented himself to the designated officer. A 
flag officer is an imposing spectacle, even nowa
days, for he is entitled to wear an aiguillette (a 
twisted gold cord bent around the left shoulder, 
terminating in two large gold tassels). Never be
fore had I seen splendor from such close range. 

* Name and rank withheld by request. 
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My activity commenced with: "Sparks, here is your 
first message. Get it off as quickly as possible!" 

Naturally, I was impressed - decidedly im
pressed. 

Apparently I was expected. As soon as (had 
knocked,:entered and:rel?oved my hat, he greeted 
me kindly with: "Come:)n. Sit down and have a 
cigarette." I had never before been treated in 
this manner by an officer. Always it had been: 
;. Stand at attention when you speak to an officer 
- take that grin off your face - put your cap 
un straight." 

I was told that I was to proceed aboard HM 
Yacht Censored, first obtainingj.all spares, tools 
and gear that could possibly be required to keep 
a set going continuously for three or four days. 
On no account must the apparatus go off the air. 
I was to keep continuous watch, taking down 
everything that_.~came in. This seemed like a 
tall order to one with only ham experience be
hind him but I had done continuous operating 
during contests, so why back out now? 

The yacht was small, only about 200 tons, with 
twin diesel engines and a maximum speed of about 
14 knots. Her armament consisted of one dummy 
three-pounder forward and a machine gun amid
ships. 

We sailed from Dover that afternoon under 
sealed orders - destination unknown, mission 
unknown. When a certain position was reached, 
the orders were opened. "Proceed to Calais and 
contact the sea transport officer." This did not 
sound very serious. Perhaps it wasn't going to 
be so much after ail. 
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We slid into Calais harbor a couple of hours 
later. All was quiet- no guns, no sirens, no 
planes. In fact, except for the large troop ships un
loading tanks, all the world might have been at 
peace. 

After an hour of anxious waiting our command
ing officer, who had gone ashore some time ea.flier, 
returned with a naval commander and an army 
colonel. They came straight to the wireless cabin 
and we heard their story. Fifth column activity 
had disorganized the French lines and the nation 
was collapsing rapidly. Our forces eould hold 
out for only a few days, in which time we were to 
evacuate as many men in uniform as possible. 
Speed was essential. Our yacht was the only 
means of communication with England. On no 
account were we to go off the air! 

My activity commenced with: "Sparks, here is 
your first message. Get it off as quickly as pos
sible I" It was a 200-word message explaining the 
whole desperate situation to the War Office - at 
the same time requesting reinforcements, adequate 
air cover by day, together with transport facilities. 

From then on things really began to move! 
Darkness was falling fast, and with it came the 

sound of planes and the French sirens. I was 
about to experience my first air raid - and I had 
a 200-word message to send! My hand went to the 
motor-generator starter, then to the main h.t. 
switch. I pressed the key with an anxious eye on 
the hot-wire aerial ammeter. The pointer com
menced to move slowly across the scale - one
half, one, two, two and one-half. We were on the 
air! One short call to the Dover w/t station and 
back they came with a QSA5 R6 report. I replied 
immediately, stating that I had an urgent mes
sage. This I passed along, swinging into an easy 
gait of 20 w.p.m. I had always been told ·that 
"slow but sure" was the best policy- and, be
lieve me, it pays. On completing the 200 words 
he came straight back with· "UR 2012 R." ·r 
sat back with a sigh of relief. 

By now the blitz outside had started in earnest. 
The Germans, too timid to make a low-level 
attack at specified targets, simply flew over with 
load upon load of bombs, dropping them from 
20,000 feet - too high for our machine guns and 
antiquated a.a. batteries to touch the planes. 

As there were no further messages to keep me 
occupied, I found myself listening to the bombs 
and getting more scared as time passed. What 
was that? There was a long bump which sent the 
ship rocking. (I learn,ed later that this was my 
introduction to the famous screaming bomb -
Hitler's Secret Weapon No: 1.) Something hard 
hit the deck forward. I looked out - the whole 
of the fo'c's'le was illuminated as if a fireworks 
display was in progress. I heard a shout from 
the bridge. "Bosun,· get that fire out!" Just 
then the yacht gave a lurch to port from another 
near miss and the ball of fire rolled off the deck 
into the water. A near shave! 

My stomach was turning all ways. Now I really 
was scared! But this feeling didn't last long, be
cause just at that moment Dover started calling 
us - and was he letting it rip I This was no ordi-
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nary fist; this bloke was using a bug. Bug keys are 
forbidden in the service, so naturally I was a little 
suspicious. I passed the headphones to the chief, 
saying: "I don't recognize that fist, do you?" 

"Here! Get cracking, lad! That's the warrant 
officer himself," was his curt reply. 

I aid not like this at all, what with bombs 
dropping all around us and a bloke calling me up 
on a bug at 25 w.p.m. Surely this was worse than 
hell itself! How I managed to take that message 
with only one repeat I know not to this day. My 
hand was shaking with excitement, or panic, or 
whatever you call it. My stomach was turning 
somersaults and at the best of times I'd always 
had a job writing at 25 w.p.m. 

Next followed the decoding. That wasn't easy, 
either, although the chief did most of it. I don't 
remember the exact words, but the gist of it 
was that we were to proceed with the evacuation 
of troops with all speed. Air cover would be 
supplied by day, for three days only, after which 
we would have to get along the best way we could. 

The remainder of the night was uneventful. 
The raid continued into the small hours of the 
morning, by which time it seemed as if the whole 
of Calais were on fire. Lights were unnecessary in 
the cabin for with the door open one could easily 
read by the light from the fires. Several ships in 
the harbor were ablaze, as well as storage houses 
on the quayside. 

Soon after dawn broke two Hurricanes came 
over. They made short work of the enemy. I saw 
one tackle three Jerries at once. By now messages 
were coming in thick and fast - so fast, in fact, 
that some of the crew had to be called in to al!lsist 
the chief with the decoding. The day wore on. I 
was beginning to feel the strain of little food and 
no sleep. Finally, around 4 P.M., the traffic slack
ened off. The chief took the cans off my)1ead, 
saying that he would take a turn. What a relief! 

I took a stroll ashore. The place was a heap 
of burning rubble. I walked-:::,into what had 
been a hotel. Everything Wa:i deserted except for 

(Continued on pao• 78) 

U.S. War Bonds for Stories 
of War Service 

QST wants reports on the experiences 
of radio hams in active service on the, 
battlefronts - for immediate, publica
tion in this section, where feasible, or to 
be held confidential where security con
siderations so require. 

Do you have a story of war service to 
tell - either your own or that of some
one you know? Then write us a letter giv

. ing full details, including photographs, 
clippings and other substantiating data 
where available. If your story is pub
lished In QST, you will receive a $25 U.S. 
War Bond. Please indicate clearly on the 
report if it is available for publication in 
its entirety, if names, dates or places 
should be deleted, or if all information 
must be held confidential. 

~ 
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"Tom Thumb" 
A Combination Single-Tube Transmitter•Het,-eiver Complete with 

Poirer Supplg 

BY PA.UL J. PALMEU,* WBUGR 

"I-Ii, dere, fellers," said Tufy 6L6G. "At last 
dis guy 8UGR gimme a rest wid dis conbinashun 
osci'lliater 'n' reception committee. Boy, shur'sa re
lief from wot Fred Sutter 'n' sumo' youse guys had 
me doin'. Dat 8QBW sure boined me up more'n 
once wid his gestoppo tackicks. Dese lil 79s er 
6Y7Gs 'r' sure swell pals - 'n' cheap too. Dey kin 
woik bote en's agin de mittle widout lettin' ya down. 
Youse kin use dis lil peewee fer dat State Guard 5-
watt eighty meter ban, too, widout no trouble as well 
as bein' swell fer de emoigency woik ·when we gits 
bak on. Well, gang, 'slong 'n' 73. BCNU, I hope.'' 

ToM THUMB" is a small, compact, com
plete little c.w. rig just a mite bigger than the 
QSL-type rigs. Both transmitter and receiver are 
mounted on a single chassis, primarily designed 
for QRP work and AEC emergency service. 

The rig is designed primarily for the 40- and 
SO-meter bands, and while not of high power -
around 6 or 7 watts output - it can serve very 
readily in local emergency service. In fact, it 
would be very suitable for the recently authorized 
3.5-Mc. band State Guard WERS service. 

The Circuit 
The circuit for "Tom Thumb," shown in Fig. 

I, really comprises two separate units. The 79 
(or its octal-base counterpart, the 6Y7G) is'"'a 
twin triode with the grid of one section connected 

* 868 Whittier Blvd., Grosse Pointe Park, Detroit, Mich. 

Top view of the "Tom Thumb" transmitter-receiver. 
The 79 tube is in the rear and the 6X6GT in front. Along 
the front. edge are the screwdriver-tuning openings, the 
regeneration control knob, and the a'l'tdio-output socket 
for, making connections.to an external audio amplifier, 
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to a cap at the top of the tube. This latter section 
is used as a detector in a single-tube regenerative 
circuit, while the other triode section"is used as a 
simple tetrode crystal oscillator. 

L4kJ 
L3 

T 

Opi;umal 
Slider tap 

Rs 

Fig. 1 - Circuit diagram of "T,;-m Thumb." 
C1, C2 -140-µµfd. dual ceramic trintmer. 
Ca, G4, C1 - 100-µµfd. mica. 
CB - 3-30-.µµfd. trimmer. 
Ca - 100-µµfd. midget variable. 
Cs - 0.01-µfd. tubular, 300 volts. 
Co, C10, Cu _:_ 8-µfd. 400-volt electrolytic. 
R1 - 50,000 ohms, 1 watt. 
R2 - 2.5 megohms, ½ watt. 
Rs - 6,000 ohms, wire-wound. 
R4 - 25,000 ohms, 2 watts. (May be replaced by slider 

on&.) 
Rs - 25,000 ohms, wire-wound. (Slider optional.) 
L1, L2, La, L, - See 'coil chart. 
L5, L6 - 15-h. filter choke. 
B - 60-ma. pink-bead dial lamp. 
S - S.p.d.t. switch. 
T - 450 volts, c.t., 40 ma.; 6.3-volt filament. 

Several novel features are provided, being the 
use of a dual ceramic band-set condenser to tune 
the tank circuit of the transmitter and the tuning 
circuit of the receiver. Thia makes it possible to 
set the transmitter tuning at the best possible 
position for the crystal; once adjusted, it is not 
likely to be jarred off tune by handling. It is possi
ble also to tune very close to the desired frequency 
for the receiver and then simply use the band
spread condenser for slight variations caused by 
the antenna or other detuning effects. The dual 
ceramic condenser has a capacity of 140 µµfd. 
per section. It is adjusted through small holes 
in the chassis. Thia system was adopted to elimi
nate as many controls as possible, after the style 
of police· and other' equipment designed for 
emergency use. 

In lieu of the dual ceramic condenser, small air 
trimmers oould be mounted in the coil forms for 
band-setting controls. Thia would simplify con
siderably the wiring of the coil sockets, and give 
more flexible control for quick crystal change-over. 
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Since, in the sort of service in 
which the rig is designed, long-range 
reception is not needed, the single
tube regenerative receiver is all that 
is required. If greater output is 
wanted for loudspeaker operation, 
a simple single-tube amplifier, such 
as the circuit in Fig. 2, should prove 
adequate. This stage could be built 
into a small speaker case with fila
ment and plate power supplied 
from the main rig. 

Regeneration for the receiver is 
controlled by means of the shunt va
riable-resistor and fixed-condenser 
method which is very quiet in opera
tion and has a minimum detuning Bottom view of the "'.l'om Th!'mb" transmitter-receiver_. The filter 

IB t • chokes are fastened outside the right-hand end of the chassis, the filter 
C ec · . . condensers being mounted inside. The bandspread tuning condenser for 

The gnd-leak resistor and con- the receiver may he seen to the left. 
denser for the receiver grid circuit 
are mounted on the top of the coil with the antenna 
lead attached through a small 3-30-µµfd. mica 
trimmer condenser for proper adjustment and 
elimination of "dead" spots in the tuning range. 
The transmitting coil also has its antenna connec
tions at the top of the form, thereby avoiding the 
necessity for feed-through insulators in the chassis. 

Because the 79 or 6Y7G tube has a single 
cathode terminal, a change-over switch is neceS;
sary to provide proper operation of either the 
transmitting or receiving portion of the rig. In the 
event that 6F8G or 6O8G tubes are used, oniy a 
single-pole single-throw switch is necessary in
stead of the double-throw single-pole type, since 
in the latter case only a stand-by switch is needed 
to cut off the plate supply from the receiver 
when transmitting. 

Phone 
Ttps 
+8 

R, 

Fig. 2 - Circuit diagram of an --:audio amplifier for 
the "Tom Thumb" receiver. 
C1 - 0.01-µfd. paper. 
C2 -10-µfd. SO-volt eleetrolytiu. 
R1 -0.25 megohm. 
H2 -0.5-megohm potentiometer. 
Ha - 400 ohms. 

Power Supply 

The 6X5 rectifier was selected because of its 
small size, but an 80 could be used since a 5-volt 
filament winding is available. 

Power for the transmitter is taken off after the 
first filter condenser, to obtain as high voltage and 
therefore power input as possible. The writer has 
found that in c.w. operation [;!Uch simple filters are 
ample for a clear signal. This connection also elim
inates voltage drop through the filter chokes. 

Construction 
The chassis is- of the QSL type but it is one

half inch longer in order to accommodate the 
power transformer, the two tubes and the two 
coil sockets. It is a simple affair bent-up from 
sheet aluminum in a manner similar to that used 
in the other recent rigs described by the writer. 
The template sketch given in Fig. 3 shows the 
disposition of the various units. 

The crystal socket may be of the 5-prong wafer 
type, mounted on the inside of the left panel with 
holes drilled ¾-inch apart and of sufficient diam
eter to clear the crystal plug-in pins. The ce
ramic condenser is mounted on the right side with 
a small spacer to insure ample clearance from the -

1-" 
4 16 01A. 

The power supply is of the condenser
input type, with two chokes and three 
filter condensers to provide sufficient 
filtering to insure hum-free receiver 
operation. With the power transformer 
specified, around 8 watts input power 
can be had; if the slightly larger Thor
darson T-13Rll transformer is used, 
about twenty-five per cent more input 
power can be obtained. This latter 
transformer would take up no more 
chassis room. 

Fig. 3 - Chassia dimensions for the "Tom Thumb" transmitter· 
receiver showing the location of the various components. 
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panel. Holes are drilled in proper position for 
screwdriver adjustment. 

The lay-out is such that the right end is really 
the front of the rig, with the stand-by switch at 
the left, the regeneration control at the right, and 
the headphone and key terminals at the left and 
right of this "front" face, respectively. The re
ceiver bandspread-condenser control also is on this 
edge. The tubes are mounted nearest the trans
former, with the coil sockets at the opposite end 
from the power transformer. 

In the event an amplifier is wanted, the power 
take-off socket can be mounted as indicated, with 
suitable connections. A small light could also be 
furnished for night operation in the field. All other 
component placing is clearly indicated, and no 
difficulty should be had in building up "Tom 
Thumb." 

Adjustment 
In first adjusting this little outfit, the regener

ation control should be manipulated so that the 
regeneration noise is just starting, since this 
point is the most sensitive one for c.w. reception. 
The tuning condenser then is set with the screw
driver adjustment until the desired frequency is 
found, then the bandspread condenser is adjusted 
to give the best pitch for clearest copy. 

The bleeder-resistor tap should be adjusted so 
as to give smoothest control of regeneration. 
Different tubes may require a change in this 
setting. Experimentation for the proper value 
of resistor, R4, for most efficient detector operation 
may be needed. 

1n adjusting the transmitter, the plate current 
at tesonance should light the 60-ma. bulb to 
around medium brightness, since the 79 or 67YG 
tube draws around 35 ma. However, for short 
periods and intermittent operation, a higher 
plate current may be drawn from the transformer 
without danger of overheating. As previously 
mentioned, the plate-voltage tap for the trans
mitter is taken off at the first input condenser 
of the filter circuit. In the event of a rough signal, 
this tap may be moved to the second condenser 
which would then give better filtering, but with 
a slight reduction in voltage. 

It is the hope of the writer that this little out
fit will prove to be a UBeful type for AEC work, 
since large numbers could be built and tuned to a 
given net frequency. 

COIL TABLE 

Band 
Receiver: 1750 kc. 70 turns 20 turns 

3500 kc. 35 " 10 " 
7000kc. 15 " 6 " 

14000kc. 5 " 4 " 

La 

No. 30 d.s.e. wire 
on 1½-inch form 
clos&-wound 

-----~-----
Transmitter: 1750 kc. 49 turns No. 22 s.c.o. 

3500 kc. 28 " No. 22 s.s.o. 
7000 kc. 18 " No. 18 enam. 

14000 kc. 10 " No.18 ensm. 

Spaced to give coil 
length of 1½ 
inches 

L, Number of turns to be determined experimentally to give proper 
plate rurrent readings when tuning at crystal frequency. 
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* SPLATTER * 
OlJRCOVER 

DESPITE a probable first-glance impres
sion of tropical pleasure cruising atmosphere on 
this month's cover, there is both a radio angle and 
a serious purpose involved. This is a picture of 
the radio ship Apache. Of particular interest are 
S/Sgt. Melvin W. Gade adjusting the v.h.f. 
antenna and the GI helmet used as an improvised 
corona ring for the medium-frequency broadcast 
antenna. Official U. S. Army Signal Corps photo. 

FOOTNOTES 
THE tale of how the veteran Apache was 

converted into a radio ship and the part it played 
during Allied landings in the Pacific zone is told 
(p. 39) by Lt. Anthony W. Borgia, W6EOU. 
Lt. Borgia served aboard the Apache as trans
mitter officer during both the Leyte and Luzon 
invasions. His yarn was written in the Philippines 
but he returned to the U.S. A. on a 30-day leave 
just in time to supply the qualifying quota of 
autobiographical data. In his own words: "I 
was first licensed in 1928 with the call W6EOU. 
I was very active on 7-Mc. c.w. handling traffic 
during the years 1929 to 1933. From 1937 to 1941 
did extensive 'phone operation on the 3.5- a.nd 
14-Mc. 'phone bands. Made WAC on both 
'phone and c.w. Became a member of the Royal 
Order of the Wouff Hong several years ago. Was 
one of the first West Coast c.w. amateurs to make 
contact with WFA-the first Byrd Antarctic 
Expedition at Little America - using 35 watts 
input to a pair of '10s in a self-excited rig. Hold 
first-class radiotelephone and second-class radio
telegraph licenses. Inducted into the infantry in 
1941; later transferred to the Signal Corps. Served 
as enlisted radio operator on a.n Army transport 
for about a year. Was sent to Australia in 1943 
and saw duty in New Guinea and the Philip
pines. Received my commission in November 
of '42 at Fort Monmouth, and by now have 
served approximately 33 months overseas." 
... Albert Kahn, W9KYM, not only is an 
authority on microphones - he's the founder and 
for the past fifteen years has been president of 
Electro-Voice - but is well able to explain in 
ham language how they work (p. 34). An old
timer in ham radio and a qualified member of the 
20-Year Club, Al Kahn used to be steadily active 

, on the air, and will be again when the gong sounds. 
A c.w. man at heart, he has been ORS through the 
years and - amazingly enough - only occasion
ally on 'phone. The answer? Ham radio is a hobby; 
microphones are a business. The former dates 
back some 23 years (Al was first licensed in 1922 
as 9BBI), but microphones a mere 17. Al, like a 
lot of others, started with a Ford spark coil, ½-kw. 
spark, 1-kw. spark, "five-watter,"" fifty-watter," 
et cetera. He has enjoyed all phases of ham ac
tivity - traffic, rag-chewing, DX, mobile, an-

( Oonlinfffil on Pll/18 98) 
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Writing from somewhere in the Pacific, 
W8MXC recently requested technical dope on a 
captured Japanese transmitting tube. In closing 
he remarked: "I'd write the manufacturer but I 
can't read the language, and anyway I suspect 
there would be a slight delay in delivery. 

According to information from a Central 
Pacific base, a small lightweight soldering iron 
for use;in instrument repair work of a delicate 
nature has, been developed. The iron can be 
brought up to effective temperature in 45 seconds. 

The heater assembly consists of a transformer 
having an output of 6 to 12 volts, with a current 
capacity of 10 to 30 amperes. Two carbon elec
trodes from a BA-30 .flashlight cell are used, the 
soldering iron tip being inserted between these 
two rods. At the point of contact between the 
iron tip and the carbon rods a high resistance 
contact results, forming a small electric arc. The 
heatt developed at these,1points of contact heats 
the iron. -···-P. R. Mallory and Co. have announced the 
development of a successful radio-frequency igni
tion system for aircraft which it is claimed has 
many advantages over conventional methods. 
Low voltage is generated by a ·magneto and dis
tributed through shielded leads to the spark plugs. 
At the manifold ring the low-frequency energy 
delivered by the magneto is converted to a radio 
frequency of 2 to 3 Mc. 

-···-Streamlined antennas for vehicular radio in
stallations, developed by the U. S. Army Signal 
Corps, are not only smaller and lighter than the 
old type but do not shake and whip when the 
vehicle traverses rough ground. Nor do they drip 
water over the mast base onto the radio set. 

The spring of the new mast bases consists of a 
bundle of piano wires enclosed in a .flexible metal 
sheath. These wires are fastened at one end, the 
other ends being held in a brace which allows 
free linear movement when the mast is deflected. 

Mast sections to go with !,he new bases are each 
three feet long (though of different diameters) and 
are_made of lightweight tapered steel tubing, cop
per plated for surface conductivity and painted 
for weather resistance. There are two sizes of mast 
base, the smaller one being used with 6- and 9-foot 
antennas and the larger with 15-foot antennas. 

According to Dr. Joseph Needham, head of the 
British Scientific Mission in China, Chinese 
scientists, working with meager apparatus and 
under almost unbelievable handicaps, have devel
oped a new type of quartz crystal which is now 
being used to stabilize radio transmissions. 
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Foresight? In 1911 the chief engineer of one 
of the leading American radio companies re
signed his position and accepted an executive 
position with a manufacturer of sewing machines 
at a reduced salary. In explanation he made the 
statement which follows: 

"Wireless communication has about reached 
its peak and only a few minor improvements are 
possible. On the other hand, the sewing machine 
industry is growing rapidly and within twenty 
years every household in the world will own its 
sewing machine. " 

- Break-In (NZART). 

A four-page pamphlet titled '.'Television as a 
Career," containing a bibliography of recent lit
erature on television and illustrated with pictures 
taken at Station WRGB, has been prepared by 
the transmitter division of the General Electric 
Company. It is available free on request to the 
Publicity Section, G. E. Electronics Department, 
Schenectady, N. Y. 

The progress that mobile radio has made in the 
past twenty-one years is graphically illustrated 
by the photographs below. The large picture, 
taken in 1924, shows the cumbersome equipment 
then necessary for mobile radio transmission. The 
insert shows a Motorola handie-talkie being used 
to do the same job today. The 1924 unit was de
signed by Westinghouse for use in connection 
wi.th relays to their pioneer radio station, KDKA, 
in Pittsburgh, Pa. It was comprised of a quarter
kilowatt transmitter mounted in a truck body 

· nine feet long by six feet high. Power was ob
tained from a 110-volt lighting circuit at the point 
of program origin. The 33-foot antenna was 
made of three sections of copper pipe and was 
stored under the truck when not in use. Today, 
the same type of work that required over a ton of 
equipment in 1924 is accomplished by the self
contained 5-pound two-way handie-talkie. 
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INTS AND KINKS 
FOR THE EXPERIMENTE 

A CONDENSER'.:_;«:;DECKER: AND 
OUTPUT HETER 

AN EASILY constructed condenser checker 
and output meter is shown in Fig. 1. I used a 2E5, 
but a 6U5 or a 6E5 would work just as well. Pro
vision is made for two sets of test prod connec
tions. Prods A are used for checking condensers, 
either paper or electrolytic. Prods B serve as an 
output meter or signal tracer, in the a.f. portion 

+ 
TEST PRODS .,,,A" 

~ 
TEST PRODS"B" 

6ES, 6US, 
2E.5 

To filament 
supply 

+B -B 
200-300¥-

Fil!,. 1 - Condenser checker and ontput meter using 
a "magic eye" tube. R1 is adjusted until shorted prods 
A will close shadow. R1 is 3300 ohms in W7FGB's 
tester. Ra is a 100,000-ohm potentiometer. C1 and C2 
are 0.01-µfd. 600-volt paper. The r.f. choke was sal
vaged from an old b.c. receiver. 

of a receiver. The value of R1 (about 3300 ohms) 
is adjusted until the shadow just closes with 
prods A shorted. Ra is a gain control. The condi
tion of condensers can be determined after a little 
practice. The polarity of the prods should be 
observed in checking electrolytic condensers. -
L. R. Hecox, W7FGB. 

BLUEPRINT NA.HE PLATES 

IN Hints and Kinks for April, 1945, Earl 
Schoenfeld wrote regarding equipment name 
plates from hand-drawn negatives. 

I have used a series of name plates of this gen
eral type but made a little differently. I, like 
many other hams, do not own photographic 
equipment and would, no doubt, make a mess out 
of.any attempt to handle the stuff. 

My name plates are drawn with black drawing 
ink on pure white paper, then taken to my blue
print maker and photostated. Care must be 
taken in cleansing the original drawing since the 
photostat will show dirt marks as well as the 
drawing. These prints turn out very well and are 
glued right to the panel with any good grade of 
glue, or they can be glued to a thin sheet of brass 
to make the usual type of removable name plate. 
The background of the print is more gray than 
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black and looks well on either gray or black 
panels. After the glue has dried, the surface of the 
print is given a coat of lacquer (clear fingernail 
polish) and when dry will remain new-looking for 
a long time. 

A word about the cost. An 8½ X 11 inch 
drawing will hold about 12 switch plates or about 
70 small one-line name plates (1 ½ X ½ inch) and 
costs 30 cents to photostat. 

It pays to make your own and have just the 
wording you want and any design you want. Of 
course, your own spare time labor comes cheap 
and a bottle of glue will last a long time. 

Hams who do not have a large amount of blue
printing and photostating done may have to pay 
a little more for their prints, but even so it is 
worth the acl'ditional cost. - Charles F. McMor
row, WJKLN. 

A SlJUSTITUTIJ: DISCRIIUINATOR 
TRANSFOR.HER 

Ex.PERIMENTERS constructing f.m. car
rier-current receivers usually have difficulty find
ing a suitable discriminator transformer. I made 
an excellent transformer from an ordinary 2.5-
mh. r.f. choke. 

First, disconnect the two middle pi windings as 
shown in Fig. 2. (A sharply pointed pencil makes 
a good tool for this job.) Mount the choke on a 
terminal strip and connect the wires to the termi
nals as shown at (A). The transformer is then 
connected into the circuit shown at (B), using 

2.s m lz. r. f. c!t.olce 

'M/fte 1 3 

lim,te~ 

c, 
+• • 

Fig. 2 - Discriminator transformer for l.f. receivers 
made from a modified 2.5-mh. r.f. clioke. (A) shows the 
operation performed on the choke and the method of 
mounting (B) shows the numbered connections ,of the 
transformer between a limiter and a diode. The values 
of C1, C2 and Ca will depend on the frequency in use. 
The values of R1, R2, C4 and C5 are those normally used 
in such a circuit. 
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trimmer condensers of suitable capacity to oper
ate on the frequency desired. In my receiver, I 
used 360-µµfd. trimmers to cover the range from 
69 to 130 kc. The transformer should be mounted 
adjacent to the trimmers. I cut holef! through t.l!,e 
chassis to permit adjustment of the variable 
trimmers. - G. A. Lyerly, 403 65th St., N. E., 
Washington 19, D. C. 

1'DNIATURE BASS REFLEX CABINET 
"'HETHER it's a three-, four- or a five

inch speaker on your communications receiver or 
a midget broadcast ·receiver, the quality of re
production will be greatly enhanced by mounting 

Bass-reflex 
aperture 

Cifarhox 

Fig. 3 - Cigar-box bass reflex cabinet for a small 
speaker. The holes may be covered with cloth. 

the speaker in a bass reflex cabinet. A cost-free 
enclosure can be provided through the use of a 
cigar box obtained from your friend in the corner 
store. Cut a round hole of the proper size in the 
bottom of the box for the speaker as shown in 
Fig. 3. Then cut a rectangular aperture below the 
speaker hole. This should have an area approxi
mately one quarter that of the speaker opening. 
A small notch cut in the lid will permit the 
entrance of the leads. Then naH the lid tight. The. 
improvement in quality will surprise you! -
M. V. Winston, W2EZC. 

WIRE-LOOP FORMING TOOL 

HERE'S a handy tool for forming loops of 
wire to fit over meter studs or bolts. Take a screw
driver having a tapered shank and grind or file off 
the blade or bit of the screwdriver. If the shank 
is not tapered sufficiently, cut it down until you 
have a round tool, shown in Fig. 4, slightly 
larger than the diameter of the studs to be fitted 
with loops. (A tapered shank permits the forming 
of various sizes of loops, thus one tool will take 
the place of several.) 

Fig. 4 - An easily made tool for forming wire loops. 

Now, by grasping the end of the wire with a 
pair of long-nose pliers, you can wrap the wire 
around the tool. A little practice using scrap wire 
will result in a neat, professional-looking loop. -
Bert Felaburg, WBVD. 
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SCOTT SHIPBOARD RECEIVERS 

THE c.w. gain of a Scott receiver is greatly 
improved by connecting the switch contact points 
marked "Mod" and "C.W." on the reception 
s,utch.-This is not my brain storm but I have 
used this set-up for the past eight months and 
have not had any trouble with this modified ar
rangement. The modulation gain goes down 
slightly, but the improved c.w. reception amply 
compensates for this. -Irving Landow, RM2/c, 
Navy 920, FPO, San Francisco. 

FOX-HOLE RADIO 
MANY reports have been circulated con

cerning the various types of fox-hole radio sets 
constructed by members of the armed forces 
throughout the world. 

Naturally, tubeless and"batteryless radios must 
be used by most of the boys in the field. Few 
parts itre required for a razor-blade set. The 
most difficult item to locate is a pair Of 'phones. 
The wire may be hard to obtain, but the rest of 
the parts usually will be available. 

Fig. 5 shows both the schematic and pictorial 
diagrams of a typical razor-blade set using parts 
found in most localities. 

Armed Forces radio stations up to twenty-five 
miles away have been heard, using a fairly good 
antenna and ground. Greater distances have 
been reported on similar sets. -Lt. Paul M: 
Cornell, SC, WBEFW. 

ANT 

IP 
(A) 

(B) 

Fig. 5 - Razor-blade radio used by W8EFW in South 
Pacific. A pictorial layout is showu at (B). The schematic 
diagram is shown at (A). 
A - Antenna connection. This nail also fastens the 

coil form to the baseboard. 
B - Baseboard. 4 ,inches .square, ¾ inch thick. 
C - Coil form. Wood block, 3¾ inches long, 2 inches 

wide and ¾ inch thick. 
D - Area of coil scraped ,clean ,along arc ;or switch :arm. 
G -;,Ground connection. This nail also fastens coil 

form to baseboard. 
J --".Jacks for 'phones. Paper clips .held down by tacks. 
P - Detector. Pencil lead wrapped with .copper wire 

and resting lightly on razor blade. Some ad
ju•tment of the location and pressure of the 
lead on the blade may be required. 

R - Razor blade held down and connected to wire by 
tack. 

S - Screw or nail for pivot of switch arm. 
SA - Switch arm made from paper clip. 
T - Thumb - or any kind of tack. 
W - Coil winding, approximately 175 t. No. 26 in

sulated wire. 
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GI PROCEDURE AND TUE DAM 

Hq. AAF, Office of the Air Comm. Officer, 
· Washington 25, D. C. 

Editor, QST: 
I have read with interest the article "Military 

Radio Operating Procedures," in July QST by 
Lt. Col. Robert Hertzberg, W2DJJ, and ~I 
would<Jike to pass on a few comments which I 
think would be of interest to.the ARRL members. 

During the past year I have represented Head
quarters, Army Air Forces in discussions which 
have taken place concerning postwar allocations 
of radio frequencies. Throughout this work I have 
had an opportunity to observe the reactions which 
various officers of the Army and the Navy, to
gether with other government officials, have to
wards the radio amateur, and found it interesting 
to determine just why it was that there was a 
universal belief that frequencies should be pro
vided for the amateur in the postwar picture. 
Strange as it may seem, these universal beliefs 
were not all based upon the same reason. In gen
eral, the amateur and his hobby has been ac
cepted as a national requirement for one of the 
following reasons: 

1) He.provides a large pool of specially trained 
technicians who are available as radio operators 
and maintenance persomel in times of national 
emergency. 

2) He provides a vast network of communica
tions circuits which are available for the public in
terest during periods of disaster. 

3) He develops through his research and ex
perimental work equipment of value to the nation. 

4) Frequencies assigned to amateurs form..:.a 
supply which can be readily tapped in times of 
emergency for expanding military requirements. 

It goes without saying that the first reason is 
most predominant. However, I was quite sur
prised to find that there are a few officials who, if 
it were not for the last reason, would look with 
disfavor on allocating to the amateur these much 
sought-after frequencies. These officials unfor
tunately passed judgment from swivel ·chairs in 
Washington and have not had the opportunity to 
obtain first-hand observations of the magnificent 
work accomplished by the amateurs in the field. 
Although they are in a distinct minority there are 
others who are cuncerned over the fact that many 
amateurs now in the military services continue 
to use informal procedures and ham expressions 
at variance with those approved in the various 
Joint and Combined Communications Board 
publications. The reason for this use of improper 
operating procedures obviously is the result of 
habits built up during many years of peacetime · 
operations using informal procedures. 
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Some may wonder what difference it makes 
whether we use "DE" or "V," why we shouldn't 
end our transmissions with "CU" and what harm 
would be caused by a little friendly rag-chew when 
the circuit is not too busy. Suffice to say that 
there are definite reasons why these things should 
not be done and that strict compliance with the 
approved military procedures and instructions is 
absolutely necessary. Naturally, it is no one's 
wish to prohibit the amateur during peacetime 
from using such expressions as OM, XYL, GN, 
etc. However, in that portion of our hobby where 
we intend to have some form of operating pro
cedure for our traffic, I think it behooves us all to 
attempt to model that procedure along official 
military lines and not after some independent 
procedure which builds up habits and customs 
difficult to overcome. 

I therefore definitely recommend that the 
League attempt, where possible, to popularize 
the official military procedures and to push for 
their universal use throughout the amateur 
fraternity. 

- Lt. Col. Henry R. Pemberton, AC, WSDPU 

Co. C. 33, Sig. Tng. Bn., Camp Crowder, Mo. 
Editor, QST: 

. . • Come the day W6PZW fires up the old rig 
again, there will be no corporals, sergeants or 
colonels ramming anything down my throat -
particularly GI procedure. 

It behooves all hams to use any doggone pro
cedure that pleases them. 

- H. R. Stewart, Pvt., WBPZW 

229 Broadway Ave., Toronto, Ont., Canada 
Editor, QST: 

It certainly would be a.-grand idea to streamline 
amateuriProcedure to include the best parts of the 
system as now set up by the Combined Communi
cations Board. 
• Military procedure;·as a whole: cannot be used 

for amateur operating because it is constructed to 
serve one purpose - security. It is designed to 
cover the following: concealment from the enemy 
of names of;;._formations, probable strength of 
formations, locations of.formations, besides many 
other reasons too numerous to mention. 
; Many amateurs and potential amateurs in the 

Allied forces have been taught military pro
cedure, and I believe a good deal of it will be 
carried into amateur radio. 

Lt. Col. Hertzberg states that the Army and 
Navy would like to see military procedure used in 
peacetime as this would provide many partly 
trained operators in an emergency. Military 
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procedure would have to be modified to serve 
amateur requirements. I suggest that a start 
could be made with the Army message form, 
leaving the spaces as they are but changing the 
components. By making these changes every 
amateur operator would learn the sequence of the 
message form and could readily change over to 
the military form. 

Some day the go-ahead signal will be given, but 
in the meantime a good deal of thought could be 
given to improvements in operating. 

-A. J. Vivian, Sgt., RCCS, VESYY 

ASC, MOMU, 1848 SCU, Camp Hood, Texas 
Editor, QST: 

No, no a thousand times, no! Please leave the 
Army out of our great hobby. I don't think there 
are very many hams who will agree with W2DJJ's 
article. I think W2DJJ has been in the Army too 
long. We hams had our own way of getting along 
before the war and we sure can do it after the war. 
We who have been in thQ Army want to forget it. 

- G. J. Chandler, Pfc., W1MMN 

3329 Abner Pl., St. Louis, Mo 
Editor, QST: 

Lt. Col. Hertzberg's article was very fine and to 
the point. For a long time I have been wanting to 
suggest that amateur radio operating procedure 
should be revised for use after the war. I would 
not urge hams to adopt military procedure in 
toto, but there are several advantages and im
provements over the procedure we used before the 
war. In fact, military procedure seems to me to be 
just amateur procedure revised and improved. 

We say, "Well, we did understand each 
other," but some of us will have to admit that we 
did some bluffing and many a message was an
swered with an "R" that should not have been 
receipted. I have told many a man I was an XYL 
and had him come back with "OK, OM, CUL." 
No harm done, and I probably did worse, and it 
was only rag-chewing anyway, but when it comes 
to handling messages I think a more exact pro
cedure would give us a greater feeling of satisfac
tion, and much time could be saved in emer
gencies. 

We waste too many IMis, have too many dif
ferent ways of ending transmissions, and we are 
too indefinite in message handling. Our voice pro
cedure is sloppy and requires many repeats when 
QRM is bad. We should adopt the INT for ques
tioning. I do not find it hard to use. In fact, it 
commands attention and prepares one for what 
follows.· We could make good ·use of "B,'' meaning 
more1toi:follow. A more definite way of handling 
third party messages could be worked out. 

Someone with military as well as amateur back
ground should be appointed to revise our pro
cedure, so that it would be simple and yet definite. 

Some may say procedure is overemphasized. 
But if you have ever had the~experience of seeing 
men who knew their code (but who did not know 
what to do with it) progress in a few weeks so 
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that they could relay form messages, answer all 
"Q" signals, messages, authenticate, obtain veri
fications and repeats with a minimum amount of 
time, you could appreciate a good clear procedure. 
I am an instructor at Scott Field and have 
watched just such progress. 

As for voice procedure, perhaps we can get 
along just as well without changes. However, I 
can think of no better endings than "over" or 
"out." i. We should definitely adopt the standard 
phonetic alphabet used by the military. We 
merely confuse ourselves trying to think up new 
words all the time. The more of our transmissions 
we make standard the more attention the opera
tor can give to the message itself. Many hams 
hear only what they expect to hear. 

I am not knocking hams. The Army has 
learned a lot from us. The amateurs have done a 
wonderful job for the military, but I think most of 
us who have anything to do with the military way 
of handling traffic will admit that it does have its 
advantages. 

- Leta Bush, W9DBD 

446 N. W. 15th St., Brownsville, Texas 
Editor, QST: 

. . . Regarding po11twar operating procedure 
for ham work. . •• I say leave it as we all for
merly knew it. I am pleased to note that the airline 
for which I work just"recently issued a bulletin 
eliminating all this GI palaver and is going back 
to snappy procedure like all airlines used prior to 
the war. 

- W. 0. Porter, W5F AH 

APO 255, c/o Postmaster, New York City 
Editor, QST: . 

I note with interest the proposal for an adop
tion of a standard list of words for the phonetic 
alphabet. Such procedure should be in effect. 

•.. C.w. procedure could also be improved. 
The Army uses certain procedure that is better 
than ours - such as the use of "AR" and "K," 
the use of INT preceding a "Q" signal to make 
it a question, a, more sensible method of count
ing groups, and other items. 

-Merton T. Meade, W9KXL 

USNAS, Peru, Ind. 
Editor, QST: 

In prewar days one of the few and slight dif-
. ferences of opinion which I had with the League 

was on the7question of using English on;i'phone. 
It was common practice for QST to advocate the 
use~of lont and'tedious sentence formation to~su:b
stitute for "Q" signals and ham slang on radio
telephone. Undoubtedly, ham slang was, and al
ways will be, overdone, but, I still maintain that 
we are amateurs for our own enjoyment and it is 
not necessary for us to make an effort to please 
the SWLs, or others. 

To my mind, the question of military operating 
procedure parallels this "old stand-by." And ss 
a former AA'RS and present military operator and 
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technician, I wish to vote an emphatic no to the 
use of GI procedure. 

-L. W. Parsons, USNAS, W7HLU, CRT 

TOE DAMS' OWN PHONETICS 
PAAB, TAU. P. 0. 6695, Pueblo, Colo. 

Editor, QST: 
Orchids to W6HG, W9JCJ, wgzyJ, W4HMQ, 

ex-W9CKR and Abner Sokum for their disap
proval of the suggested word list. Some are 
apparently forgetting just what the word amateur 
means. Amateur radio is for enjoyment. I won
der if W2DJJ has forgotten that? 

I agree that some sort of standard procedure 
could be established. But when we get out of this 
Army and Navy, let's not play like we're still in it 
by using that CCBP. 

I have been an instructor in the AAFTTC 
school for a long while and at present am working 
as a ground radio operator at an AAF station. 
The farther from Army procedure I can get when 
this is over the better I'll like it. 

CQ de W9LTL (incicfeiita1ly, it's DE-not V) 
is what I'm waiting for and expecting to enjoy as 
a postwar ham operator. If I want to work Army 
procedure and use the. Army phonetic word list I 
would be better off to refuse my discharge. Let 

. page 33 in the July issue of QST slip away into 
obscurity with respect to amateur radio. 

- J. F. Reynolds, Pfc., W9LTL 

Fort Knox, Ky. 
Editor, QST: 

Register my hearty protest against the use of 
the Army phonetic alphabet in ham radio, as 
suggested in July QST. Don't tell me good old 
ham radio is turning. GI! 

I'm not going to say "Hello Charlie Queen;
this is William Three Jig Easy Item - Over" 
after I get back on the air. Let the guys use it who 
want to, but don't put that bug in the FCC's 
ear to make it compulsory. 

Let's leave all that stuff in the Army where it 
belongs; don't bring it into our hobby. 

-Hank Hatton, T/5, W3JEI 

Lake Arthur, La. 
Editor, QST: 

. . . I agree with the Army men as to adopting 
a phonetic alphabet, but why not compile an al
phabet by the amateur and for the amateur1 I don't 
think that we have to copy any present list, but, 
we should agree on one list and urge its interna
tional use. Why don't you ask the readers of QST 
to compile their favorite words into a list and then 
ARRL could take the most popular and make a 
master list. I'm sure that amateurs can think up 
a list that is distinctive to amateur radio. . . . 

-Lloyd J. Lasserre, W5HSM 

72 Bowler St., East Lynn, Mass. 
Editor, QST: 

Various opinions expressed in QST in letters 
and articles on the phonetic alphabet prompts 
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the writer to offer the following list of words for 
amateur use. 

Experience has proven the use of phonetics 
necessary in radiotelephone communication, but 
why the obsolete lists? They are a disconnected 
jumble concocted in the dark ages and unrelated 
to radio. Why not the hams' own list? 

A -Auto N -Negat 
B - Band O - Oxide 
C - Carbon P - Plate 
D -Delta Q -Quartz 
E - Eddy R - Radio 
F - Farad S - Sign 
G -Grid T -Tank 
H - Hydro U - ffitra 
I -Image V -Volt 
J -Jam W-Wire 
K - Kilo X - X-ray 
L - Log Y - Yoke 
M - Micro Z - Zero 

- Harold W. Ryall, WtNKII' 

.\MATEUR RADIO IN HOLLAND 

H. Smitstraat 41, Hilversun:1, Holland 
Editor, QST: 

When the Jerries occupied Holland in 1940, 
they took our radio amateur league under their 
control. Transmitting was forbidden, of course, 
and as a matter of fact all members left the 
NVIR "(Dutch section IARU) so that it no longer 
existed. Our transmitters were picked up and 
moved to Germany. Twice we were promised to 
get rr1oney for our rigs, but they never paid, as 
usual. So, when we will be allowed to go on the air 
again, most of us will have to begin entirely anew. 

At present we are establishing one new amateur 
league here in Holland (prewar there were three 
and we are now joining them together). No doubt 
you will soon hear more about it. 

I am living in_West Holland so I was very, 
very hungry for food last winter; but at present 
I am very hungry for QST and a new Handbook, 
as I did not see them during the last five years. I 
hope to receive them very soon. 
Ill!. Let me not forget to tell you that I hooked up 
here with VE5EE and VE30B. They visit my 
home frequently and are my best friends. They 
are quite well and send 73 to their parents, YLi, 
and friends. 

73, and cheerio! 
-M. J. Hoogland, PA0XAD 

BESEAU HELGE 
32, rue Capitaine Crespel, Brussels, Belgium 

Secretary, IARU: 
In a previous letter I wrote about the resistance 

movements in Belgium, saying, "Most important 
of these is the Armee Secrete." This statement is, 
of course, incorrect and unfair. Every resistan(!E) 
movement is equal because they ran the same 
dangers and worked and fought for the same 
cause. I should have written, "One of these re
sistance moYements is the Armee Secrete.'1 

-L. Richard, ON4UF 
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LEROY T. WAGGONER. W9YMV 
Acting Communications Manager 

Now Is The Time: To look over your old QSL 
cards to find out whether or not you are eligible 
for WAS, 20-Year Club, DX Century Club, etc. 
We still award certificates of merit for certain of 
the achievements, as in the past, and now is a 
good time to check up on your qualifications! We 
would like to urge service men home on leave to 
do this, also - a shiny new certificate, which will 
make a nice addition to that postwar shack you're 
planning, awaits those who have the proof to 
show for their efforts. 

The WAS (Worked All States) award is availa
ble to amateurs everywhere in the world who can 
show proof of two-way communication with ama
teurs in all forty-eight states, having used any or 
all amateur bands over any period of years. (The 
District of Columbia also counts for Maryland.) 
The only stipulation is that all contacts must have 
been made from one location - defined as any 
place or places within a twenty-five-mile radius. 
Check your cards and send them in to us with 
sufficient postage for their return. This is a cer
tificate of outstanding operating proficiency and 
one you will be proud to own, if qualified! 

The 20-Year Club does not have a certificate, 
but lists of newly accredited members, such as the 
one appearing on this page, are published in QST 
from time to time. To be eligible for listing, an 
amateur must have held an amateur operator li
cense for the past twenty or more consecutive years 
and must be a licensed amateur at the present 
time. It is only necessary that you send us in
formation concerning amateur licenses you have 
held, including the date of issuance of each one. 

The DX Century Club award is granted those 
amateurs submitting written confirmation · of 
communication with 100 or more different coun
tries, according to the official ARRL list. DX 
CC listings have been discontinued until further 
notice, but certificates will be issued to those 
meeting the announced requirements. Amateurs 
are invited to start submitting proof to ARRL 
when they have confirmations from seventy-five 
countries. Start adding your countries, and work 
for this highest DX operating achievement 
award! All contacts must have been with stations 
working in the authorized amateur bands using 
amateur calls. All stations contacted must have 
been "land stations" - contacts with ships, 
anchored or otherwise, cannot be counted. Con
tacts may have been made over any period of 
years, provided they were made from the same 
state or call area (or country, where no call areas 
exist) and by the same station licensee. Con
firmations submitted should be accompanied 
by a list of claimed countries and stations repre-
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LILLIAN M. SALTIER 
Asst. Communications Manager 

senting each country to aid in checking. Com
plete information and detailed rules were given 
on page-74 of January, 1940, QST. 

WAC certificates formerly were issued by the 
headquarters of the IARU, but since this organi
zation is inactive for the duration of the war the 
awarding of these certificates has been discon
tinued until such time as IARU is reactivated. 

Still More Changes. It is our regretful duty 
to report the resignation of Acting Communica
tions Manager and Assistant Secretary Charles 
Service, W4IE, who leaves on August 15th to 
return to his home and business in Florida. IDs 
departure will be keenly felt by this department. 
His successor, LeRoy T. Waggoner, W9YMV, 
is well qualified to conduct CD affairs, having 
held the post of SCM together with various other 
appointments for several years in Indiana. We 
wish both the best of luck in their new endeavors. 

-L . .M. S. 

20-Yeai· Club 
Listed below is the complete roll of amateurs who are 

members of the 20-Year Club. Anyone holding an amateur 
operator license at the present time and having held one for 
the past twenty or more consecutive years is eligible for 
membership in this club. If you think you can qualify, 
please send a brief chronology of your ham career to this 
department, including the date you started in amateur 
radio, the call and date on your first amateur license and 
any other calls you have held. If you meet these require
ments, your call will be included in the next published 
roster of 20-Y ear Club members. 

WlACV AGM AHI A.HY AJ ALP APA AR AZW BB 
BDI BFT BNL BPN BSJ BVR BXC BYG CJA DMF 
DMP EAO EH ES FA FJE FKS FMP FMV FOI GCX 
GDY GS lIGX HXQ JFN LZ MD MLT NF PG QH QR 
RP TP UP WR ZL W2ADW AOS AOT APJ AX BLD 
BO BS BYW CJJ CJX CMX DI DIH DYT DZA EC 
ELN EMV EY GC GP GVU GVZ HCO HP HTU IMF 
IP IW IZ JF JN JRG KU MIL NWE OEN PF PL VY /6 
W3ABF ACX ALE AVJ BEI BO BYR BZ CA DRO EUY 
FLH GJ GLH GPA GQL HWO JL KT NT QJ RR WS 
WU VT ZI W4BZ CNZ DIN EY IE RM WD/5FSI 
WSACY AJG AQD CVQ DZA EOW ERJ NT NW W6AM 
ANM/GVU AVC AWN BAW BUK BUX BVM CAN 
CFN/CVC CIS CMP CPG EA EY GM GS HG IT IWU 
IX KA KMA KTQ LM MMB MSN NPD OCH OCZ 
OJY OVK PH P.KX QKI QOJ SIG SN TI TNH TS VU 
W7AZX BG COH DVY EMT E.R GCO QP WSAL AMS 
APD AQ AVH AYS BCA BKM BOA BXY BWP BYM 
CBN/SG CHU CMH CNX. DOX FRY GU GYR IGT 
no JDV KHM ND OA OFO OXH QAN RN SDR SIX 
SQE SQW TGX TO UGR VZ WGE ZS ZY W9AA AB 
AED ANB A WP BAZ BEN BRX CA CAA CCD CCE 
CDE cs csz cvu ex DAX DDF DGM DHJ OHM DI 
DZG EL EBA EVG EW FRC GTR KWY NZ NZZ OSQ 
RRC RWF SJ SP VD VFW VKF VS VV WIN WTE WZE 
YNQ G5JIY GI6WG K4KD K6ONM QYI VE3RB UX 
VE4BM VESGA. 
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Each month under the accompanyina; heading we 
shall publish the story of an outstanding WERS or
ganization as an item of g'eneral interest to all 
WERS participants. Contributions are solicited 
from any radio aide or WERS participant, whether 
he be an amateur or a WERS permittee. Descrip
tions of organizations which have alre;>dY been fea
tured in QST articles will not be considered. The 
story may describe the organization in a;eneral, ho" 
it came into being, how it was set up and how it op
era tea; or it may describe some particular phase of 
the organization which makes it unusual or unique. 
Contributions should be brief (two or three type
written pages, double-spaced, is maximum) and may 
include photographs if desired, although only one 
photograph will be printed with each • tory. Each 
story must be released for publication by the radio 
aide of the licensee, in writing. Address your contri
bution to the Communications Department, ARRL, 
and mark it: "For WERS of the Month." 

WERS of the Month 

PRELIMINARY plans to orga~e WERS were con
ceived when Major L. Silverborg, AUS, communications 
officer of the 7th Civilian Defense Region, contacted state 
and local OCD to establish a secondary communications 
system to function in the event that existing facilities failed 
or were deemed inadequate. 

The management of local broadcasting station KFYR!de
serves much of the credit for the success of the initial meet· 
ing. One of its large offices was provided and an invitation 
was extended to radio operators and other interested persons 
to meet there on the evening of February 7, 1944. At this 
meeting, presided over by Major Silverborg, seventeen 
volunteers were enrolled and a tentative radio aide selected. 
It was planned to incorporate Burleigh, Morton, and other 
interested counties under one license, but this plan presented 
difficulties and group licensing has not been accomplished 
as yet. The situation was unique inasmuch as OCD was 
not officially represented at this meeting. This area had no 
industries directly affiliated with the war effort other than 
the food-producing agricultural activities which had been so 
long established. However, Bob Kyliingstad was able to con
vince the county commissioners that this vicinity had many 
vital strategic installations. 

On April 5, 1944, the board passed an elaborate resolution 
empowering E. A. Greenwood, deputy sheriff, to execute the 
necessary documents and make application to FCC for a 
WERS license. John S. Glass, W9SSW, was approved as 
radio aide and the project finally was under way. 

Then a problem which seemed unsolvable presented it
self. Just prior to, and during the early part of the war, a 
federal project in conjunction with the local high school 
had canvassed this vicinity and the potential junk parts 
supply seemed hopelessly depleted. Most of the suitable 
ham gear had been sold or was being used by the armed 
forces. Exerting the much-publicized ham ingenuity the 
situation was soon in hand. Borrowing, swapping, begging, 
and much midnight designing ( the last word can be taken 
literally) finally resulted in parts for five transmitter-re
ceivera, one transmitter, and one receiver. Acknowledgment 
is due Air Raid Warden Burl Knutson for his fine tool lathe 
work which produced a number of the small capacity vari
able condensers. 

The coveted license and radio aide certification were 
received on May 29, 1944. Forthwith the old tinning block 
and soldering iron were resurrected and more " designing" 
waa Indulged in. Now another obstacle loomed. Operators 
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were conspicuous by their scarcity - only seven were avail
able. Permits for them were received on July 20th. 

One of the problems causing considerable exasperation 
was the old band-spotting procedure. For those of you who 
used Lecher wires to spot oscillators without draggin& the 
frequencies over four other bands, no details need be re
corded. This haphazard system was replaced by a reliable 
frequency meter, designed and built by Ole Orson, WOGJJ, 
and calibrated by a staff comprised of Birch, Gorder, Bar• 
nett, and Orson. The harmonics of an oscillator on 28 to 29 
Mc. made the frequency problem nonexistent. The CAA 
has since established a channel on 116.1 Mc. which help• 
us to keep our hand in on spotting the frequencies. 

The honor of first receiving a station unit signal goes to 
Ernie Benham, W9DXC, while the credit for the first suc
cessful transmission goes to the acting control station, 
operated at the time by the radio aide. 

During the 1945 spring break-up of the Missouri River, 
KHIU units and operators were ordered on the alert, but 
no emergency operation was necessary. 

The mobile units have proved surprisingly efficient, con
sidering the low power and height of antennas employed. 
During allotted test periods successful operation has been 
conducted with the mobiles 7 ½ to 11 miles. Simple half
wave verticals only have been used and the highest control 
station antenna tried was about 24 feet above ground. 
Since the terrain is somewhat rolling, reflection and direction 
by natural visual obstructions have been noted. At some 
points, having the mobile unit at the highest paint has not 
always proved the most advantageous. It has been found 
that moving to a certain point on the upjp"ade, or even to a 
point on the opposite side of the hill, at times results in 
better operation to and from a given point. 

The present status of Burleigh County WERS is as fol
lows: KHIU-1, control station - partable in charge of 
radio aide. Noa. 2, 4, and 5, portable-mobile - installed as 
mobile. Nos. 3 and 6, portable-mobile- u.,ed aa partable. 
Operating personnel consists of John S. Glasa, W9SSW, radio 
aide; Ole Orson, W9GJJ; Robert Kyliingstad; Don Birch; 
Ray V. Barnett, W9EVP; Ernest R. Benham, W9DXC; 
Wilfred H. Rova, W9KZL; and J. Roland Gorder. 

As more experience is acquired and components can be 
obtained it becomes apparent that it is desirable to replace 
some of the original circuits. Plans are under way to license 
more units and it is hoped that an intercounty agreement 
can be worked out to cover Morton County. 

-John S. Gla8S, W9SSW, 
Radio Aide, KHIU 

BRIEF 
The W JBB net has a new and tested procedure for local 

drills and statewide tests, where the net serves as a vital 
relay point. Copies of the procedure can be had by any 
radio aide upon request to Clarence Margerum, WlAQM, 15 
Knowlton Ave., Shrewsbury, Mass., radio aide of the 
Worcester net. 

This picture was taken by G5KT at an informal RSGB 
meeting, which took place at Taunton, Somerset, En_t1-
land. Left to right,Jront row: G40M, W6JX(?l W9AMV, 
W3JJB and WIJFG. Back row: G6Lr, 2DRW, 
G5GT, G5AK, G5LM, G4BN and GW3CR. 

QST for 



The Month in Canada 
MARITIME-VEI 

From E. 8. MacLaughlin, V'ElJH: 
Tam Halifax Amateur Radio Club recently held their 

closing supper meeting for the summer months, with hana 
from all over the Dominion in attendance, all branches Ill' 
the services were represented. One of Halifax's leading 
manufacturers donated their cafeteria and recreation hall 
to the club for the occasion. Highlights were the splendid 
meal, motion pictures, sing-song and the piano playing by 
Ken Warren of the Royal Canadian Navy, Hams in attend
ance were: 5AJU, M. Purvis; 5AJV, A. Baxter; 40E, A. J, 
Neilson; 4UH, Stewart; 4UB, M. Prior; 4ABU, R. O'Con
nell; 4AFG, C. Underwood; 3HS, C. Ames; 3WL, C. Wigle· 
3ANW, G. O'Leregue; 1AG, N. Mac Keigan; lBC, W. s'. 
Bligh; lDB, F. Webb; lEK, W. Street; lET, W. Wooding: 
lEV, G. Brown; lEY, W. MacLean; lHP, M. Fitzgerald; 
lJK, F. Totten; lJS, C. Kenny; 1KB, H. Sco.tt; lKY, F. 
Higgins; lLZ, D. Bain; lMZ, R. Hart; lNE, J. Burke; lNO, 
D. Coppe; lNP, W. Robinson; lNQ, E. Harrington; lNW, 
G. Cooke; lOB, H. Bishop; lOK, J. Whitely; lJH, E. Mac
Laughlin. Also others who will be joining the ham fraternity 
when the bands are opened again. The lecture and demon
stration on antennas by 5IN, Lt. Brown, RCNVR, captured 
the attention of all at the April meeting of the club, and was 
declared the best ever put on in this area. 

1KG, Gordon Phalen, has resigned his rank in the Navy 
and has moved his family to Montreal. Probably will be a 
new VE2. lEY, Bill MacLean (formerly traffic network 
man in Charlottetown, P.E.I.) now of the Royal Canadian 
Navy, has been assigned to a destroyer. 40E, A. J. Neilson 
has received his discharge~from the RCAF'and has'left. for 
hia home in Alberta, followed by the good ~wishes of all'hil 
friends in the HARO. lBZ, Capt. Walter Hyndman has 
taken his discharge from Hei,dquarters Staff M.D, No, 6, 
and has returned to his former business in Charlottetown, 
P.E.I. He is anxious to get on the air and talk with all the 
friends he made in Halifax. 

Q1JEBEC-VE2 
From Lt, L, G. Morris, VE2CO: 

GoRDON YULL, 2GE, back from ovel'l!eas, is trying to 
arrange a passage'f?(his~bride. Si~ Chapman, 2LV, passed 
through Ottawa while on furlough and dropped in at Naval 

Service Headquarters for a brief rag-chew with 2EE, 2LC, 
2DR and 2CO, He expects to be back in civilian life before 
long, having been with the RCAF on foreign duty for four 
years. Gord Storey, 2FI, is with the Aluminum Company of 
Canada at Kingston. Val Sharp, 2CR, a sergeant in the 
reserve army, met several hams during his two weeks' sum
mer training period at Petawawa Camp. 2CO is back in 
Montreal husily looking for a place to live - any leads, 
fellows? Sorry to hear that Lyle Ward, 2HF, has been ill. 
Lyle gave up his position at Research Enterprises, Toronto, 
and returned to Montreal last October, Best wishes for a 
complete recovery, OM. Bill Skarstedt, 2DR, has been pro
moted to the rank of A/Commander (SB) RCNVR. Major 
Colin Dumbrille, 2BK, is back home after completing a staff 
course at Kingston. 

ONTA.RIO-VE3 
From L. W. Mitchell, VE3AZ: 

FtoYD GRIFFEN 3LR, after three years temporary 
residence in Montreal doing VE2GE'• work while he fought 
in Europe, has received a promotion and announces that he 
will take up permanent residence in VE2, 3M! in Toronto 
who waa doing 3LR's work temporarily, is now permanent!; 
on the job, all three with the CBC. LR says his absence will 
make some Toronto BCLs happy, 38E, P /0 Ron Harris of 
Toronto was last reported at Halifax airport doing air traf
fic control work. 3LS, Sgt. "Mait" Wilson of Galt is still 
radio maintenance man at Charlottetown RCAF ~tation. 
3XR, "Doc" Cummings, formerly of Toronto and now of 
Galt, is back with the Westinghouse Tube Lab. in Hamiltbn 
after teaching RCAF f!edglinp radio in Galt Wireless 
School. 3AGB, Tommy Bilesko, has been home on leave 
with YF and daughter in Toronto from White Hourse, Y T. 
ROAF station. 3LR would like to know: 1) How come VE3 
district, with the most hams, has only one representative 
on CRTPB !committee representing Canadian 'hams at 
Ottawa when VE2 has four or five? 2) If our chances of 
getting back" on" prove good, will we have election for CGM 
and SCM'a? 

As!most of the panel meetings of the CRTPB in which 
amateurs are interested are held in Montreal it is more 
convenient and less expensive for Montreal ~mateurs to 
attend. When meetings are held in Toronto they are usually 
attended by Toronto amateurs. Elections for CGM and 

.SCM's will be heldjas\!soon as it ia possible to hold them 
after the cessation of hostilities. 

( Continu•d on pau• 7 4) 

~ Halifax• Amateur ~adio Club supper meeting held recently was attended by, left torright, front row: A. J. 
Neilson, VE40E; Don Bam, ILZ. Second row: D. Coppe, lNO; C Underwood 4AFG· W Robinson lNP· Ken 
Warren; W_. Street, IEK; E. MacLaughlin, UH; N. MacKeigan, iAG; M. Pu~vis, 5AJU; M. Koz; 'C I. Ames, 
3HS: M. F,~zgerald, IHP; ,R •• Hart, IMZ. Third row: Stewart, 4UH; R. O'Connell, 4ABU; N. Looker; cf. Brown, 
lEV, M. Prior, 4UB; F. H1ggms, IKY; G. Cooke, INW; E. Harrington, lNQ; Sgt. Patterson; Sgt. Dnvar; M. 
'½=strong. Fourth r!'w: S. Me,ndlesohn; O. Sa'!doz; W. Bligh, lBC; E. Schaffer; H;. Yeadon; Cpl. North; Cpl. 
~ Donnell; R. MorrISon; C. Wigle, 3WL; J. Whitely, lOK; Sgt. Cann; M. Pearce. Fifth row: F. Totten, UK; C. 

l
ebnny! l!S; fJ. Burhke, ~NE;_Len.Foster; F. Webb, IDB; W.,MacLean, IEY; H. Bishop, lOB. Members of the 

cu m1ss1ng rom t e picture are A. Baxter, 5AJV; Les Peppin; W. Wooding, lET. 
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ATLANTIC DIVISION 

E ASTERN PENNSYLVANIA - SOM, Jerry Mathis, 
W3BES - We regret to report the untimely death of 

3DVE. 3CL is back in the States. 3Dl.\IQ has been visiting 
in VU and VK. 3JB is operating WPFQ, the Swarthmore 
police station, during July and August. A rece'!t letter from 
3HQE stated he was OK. 3EKK has been _ass,gn~d ~ fo~
eign duty with the Hazeltine Corp. 3IXN IS refiillShing his 
new shack. 3HFD has a new QTH three doors sway from 
the old one. 3EOZ expects to move to New York City in the 
near future. 3GHM is now T /5. 3JBC is teaching radio in 
Germany. 3IGK expects to leave New York City for duty 
in the Far East. 3FWH has shipped out on foreign duty. 
3JLE is back temporarily and reports meeting 3EFH and 
PAIZ) in Africa. We are sorry to hear that the 95 points col
lected by 3GYV will not bring him home yet. A visitor, 
4BOW, expects that there will be plenty of activity in 
Western Florida to help the Sweepstakes lads. 3BYS, former 
EC for Philadelphia, is established in Florida with the East
ern Air Lines. Two genemotors have been added to the 
Frankford Radio Club's field day equipment. 73, Jerry. 

MARYLAND-DELAWARE-DISTRICT OF COLUM
BIA - SOM, Hermann E. Hobbs, W3CIZ - Civilian De
fense was terminated as of June 30, 1945 and at the same 
time WERS for the District of Columbia, for which they 
were the sponsors, was discontinued. However, the active 
members of the WERS expect to continue their activities 
as a group. The Washington Radio Club's picnic was a 
howling success with forty picnickers on hand and a power 
amplifier and a TR-4. On June 3rd the Mary~nd_ WE!=IB 
gang had an alert in the form of a field day and p1cmc which 
was held in Gambrill State Park, about six miles west of 
Frederick. There were fifty present, including several from 
WJDC. Messers Dawkins, Sugar, and Tynan got WJDC:-I 
on the air around 5 P.M. and were heard by W JDC-2 with 
great success. GQM was married in Forestville, C;aiif., _on 
May 20th to Miss Beverly Ann Arnett and they will reside 
in Bremerton, Wash. HMX was best man. 

SOUTE:ERN NEW JERSEY - SOM, Ray Tomlinson, 
W3GCU-Asst. SOM, Ed G. Raser, W3ZI; Regional EC 
for So. N. J., Technical Radio Adviser for N. J. State De
fense Council, N. J. State Radio Aide for WERS, and Radio 
Aide for Hamilton Twp. WERS, ASQ; EC for Somerville 
and vicinity, including Southbranch, and Radio Aide f?r 
Hillsboro/Branchburg Twps. WERS, ABS; Asst. Radio 
Aide for Hillsboro/Branchburg Twps. WERS, ACC. N. J. 
State Aide reports the annexation of two townships adjacent 
to Hamilton Twp. These two municipalities will, upon com
pletion of licensing procedure, become operative under the 
Hamilton Twp. WERS organization. Several examinations 
have been held to obtain the necessary WERS operator 
p~rmit, and more are scheduled for the near future. AX"!l 
has been appointed radio aide for this new set-up, !'nd IS 

busily engaged with the lining up and construet10n of 
equipment to be utilized. Fixed units will be placed in local 
fire houses and other strategic locations within the new 
territory. CFB is very active in this new network, having 
advised us that he has an MRT-3 ready to go to town as 
soo1nun:ifficial word is received from FCC. Regular tests 
and drills are being held on Monday evenings throughout 
the Hamilton Twp. network, WKPX, and there have been 
quite a few simulated drills during which a good bit of activ
ity was evidenced involving all units. These drills were 
formulated and conducted under the direction of Mr_. Archie 
Smith chairman of our operations committee. Great interest 
has b:en shown by all on these drills, and on one Mr. Smith 
took over and conducted the entire drill under very adverse 
weather conditions, spending the whole evening out in the 
field in the pouring rain with a DK-2 under his fireman's 
raincoat. Orders were relayed through mobile unit No. 26 
from the field control unit to WKPX-1 at main control, 
who relayed word to all units as they became involved. 
Mobile units participating in this drill were Nos. 10, 26, 13, 
and 3. The DK-2 operated as control under unit No. 4. The 
regular monthly meeting of the Hamilton Twp. WERS OP
erators' Club was held on July 16th at Hamilton Twp. Police 
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Headquarters. A brand-new t.r.f. receiver was demonstrated 
by State Aide ASQ, after which said receiver was very close
ly examined by several members. Radio Aide ABS reports 
that the walkie-talkie unit has been adapted for a 350 volt 
M.G. set and is being installed in the car of one of the new 
operators at WKXQ. Stan tells us t~t the W~Q net~~rk 
has been operating and concentratmg most of its aetiVIty 
within its own net and is set for any emergency. EED, oper
ator in the merchant marine, has reported back after spend
ing several days at home follo\\ing his return from a cruise 
which took in Casablanca and Cadiz, Spain. While there he 
witnessed a bull fight but says he would rather go to the 
movies at home even if he had to sit _through one of the 
horse operas or "who-dunnits" that are the mainstay of the 
emporium where GOU officiates as No. 1 film-bender. JAG, 
also an operator in the merchant marine, has signed up ':nd 
shipped on a Pacific run. GRW has been reported as havmg 
signed with the Roundtree Line and is en route to Europe. 
JOL and IUQ have just returned from a brasspounding run 
to Marseilles and have been reported on the way to Cuba. 
CCC has been discharged from Unk Sam's Navy, where he 
served two and one-half years as radio operator at the DF 
station on Amagansette, L. I., and was later transferred to 
duty at a large Naval station in Puerto Rico. The regular 
July meeting of the South Jersey Radio Association was held 
at the Hotel Walt Whit,nan, Camden, on July 19th, _at 
which time a detailed discussion of our postwar frequenc,es 
was held, including the reading of a special communication 
from headquarters dealing with this subject. Attendance 
was above par, including several visitors. The SJR.<\. s~erus 
to have been bitten with the club-house bug, too, as qmte a 
discussion was held as to what would best suit its needs in 
this respect. The July issue of the SJ RA News carries a very 
interesting article by JNZ entitled "Amateur Intolerance." 
Bob Haworth writes he is doing service work on radar 
fighting gear and, although Bob is a confirmed medium
frequency advocate, he really is in love wi~h t~ g~r. The 
radio equipment owned by the late_FAL_IB b~Ing ~posed 
of and anyone interested may obtain a list with prices by 
writing Mr. George Matthias, 513 Fourth Avenue, Haddon 
Heights, N. J. No doubt lots of you guys have seen the full 
page announcement on the new postwar idea department 
known as the "Crystal Ball" in July QST. If you have any 
ideas up there in your storage vault about what you think 
will be a swell layout, put it on paper and send it in. Word 
has been received that EEQ has just returned from Manila. 
Russ is \\ith IBM and did installation and maintenance on 
high speed IBM equipment while in the Pacific_ area. T_he 
regular July meeting of the Delaware Valley Radio Associa
tion was held in the Chamber of Commerce Room at the 
Stacy-Trent Hotel on July 11th. Reports on the D~A 
Bond Wagon were gratifying with the Red Team holding 
the helm. A very interesting talk was rendered by Wilton 
DeMarco former director of DVRA, now sports and news 
editor of b.c. station KUTA in Salt Lake City, Utah, an 
affiliate of the American Broadcasting Co. 73, Ray. 

WESTERN NEW YORK - SOM, William F. Bellor, 
W8MC - The R.<\.RA finished another successful season 
with a final meeting on June 22nd. After the meeting the 
club en masse, was conduete_d on a tour through WHJ:C 
and WHEF where NCM, the chief operator, gave out with 
the dope o~ the high-frequency 4-kw. f,m. job of WHEF. 
The Western New York WERS emergency net is developing 
fine with mobile 112 Mc. units of Buffalo, Rochester, Syra
cuse, Utica, and Rome effecting cross-state tie-ups with 
some DX jumps up to 85 miles. QQE has moved back to 
Rochester from. Detroit. Tex has developed several hi-fi 
audio systeillS. 73, Bill. 

WESTERN PENNSYLVANIA - SOM, R. R. Rosen
berg, W8NCJ - We are glad to hear that M<?X is ~ack in 
the States after 2 ½ years in Europe and Africa. Bill, who 
expects to be sent to Ft. Knox, Ky., mentionl! that ham 
radio was a great help to him in the Army. Slc W JF, now in 
boot training at Great Lakes, Ill., reports that someone 
broke into his ham shack back home and stole much val
uable radio equipment, including plate transformers, 
crystals, electric motor, etc. Sgt. TV A, with the AACS since 
leaving the U. S. in 1942, writes another interesting letter 
from Fortaleza, Brazil, and says he is really 10oking forward 
to the day when he can set foot in the good ole U. S. A. I 
NUH finally got around to sending in those forty-eight QSL 
cards and has received WAS certificate No. 1689. Art thinks 
ARRL has done a swell job in getting the amateurs generous 
allotments on high frequencies. RMlc WRK, USCG, who 
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has been in the services for over three years, feels that his We see the ARRL Handbook on every operating table and 
amateur experience has paid big dividends. UVD, who is every test bench. I haven't listened on 10 meters for over a 
very b118Y with farming these days, is constructing a code year, but while in Fiji I heard a few commercial harmonics. 
practice oscillator to run off a.c. as batteriee are unobtain- I get the iron out occasionally; the old urge is still there after 
able. We are sorry to hear that VYU's father is seriously ill four years in the services and the latest project is a 6K8 
and that she will not be able to resume studies at Carnegie converter." Thanks to ALU from NUX for his QSL made on 
Tech this semester. From PER we learn that CPO FPH is a Japanese government bill. It's the oddest received and it 
home on a thirty-day leave, after two years overseas duty in sure will have a prominent place in the shack. 73, Dave. 
North Africa, Sicily and Italy. Sgt. NHD, returning home INDIANA - SCM, Herbert S. Brier, W9EGQ - EGV 
after duty in Panama, gave an interesting talk on his Army _ won first prize and 8CBI won second prize for the best letters 
radio experiences to the members of the Radio Association_ about postwar receivers. AB has a victory garden so far 
of Erie at a recent meeting. Sgt. Shaner is epending a fur• from his home that it takes the gas he would like to use for 
lough with his family at Erie prior to reassignment. Word visiting hams to reach it. S2c ONB is completing a course to 
has been received that SIR of Ridgway is home on a 45-day become an ARM for the Navy. MKM is married; his new 
furlough after spending three years in the Pacific area. wife wants to become a ham. HUV is building an SS super. 
QXF, now employed in Philadelphia, appreciates informa- NXU is in Texas. •CRZ, after three years in the Pacific, is 
tion on the fellows which appears in QST. M/Sgt. 3GJY resting in Miami. EGV is combining his recent studies of 
dropped a card from the West Coast. Jack has been in the photoelectric cells with his continuing study of women 
Army Signal Corps since before Pearl Harbor and has UCT has a 12-tube German receiver he hopes he can keep. 
married a YL from Western Pennsylvania, so expects to EHT is dreaming of catching some "small" fish in the lakes 
settle down in this section after the war. RM le WRK just around Seattle. YWE rune a telephone request program over 
announced the arrival on July 11th of twin sons. The SCM WHOT, South Bend. KMY wants a car and a 250-watt rig 
and XYL stopped in to visit DXN Vl'.hile in the Northeast as soo,:,. as he gets out of the Army. FDS is experimenting 
and looked over his swell seventy-foot wood, lattice-type, with high-fidelity b.c. tuners. !FU does field inspection 
antenna tower. DXN has been active in Erie County WERS work for the Navy. PUB, home from the Navy on leave, got 
and puts a strong signal into the City of Erie, a distance of a job repairing "juke boxes." SNF is stationed in Texas. 
about sixteen miles, with his four-element beam antenna. His postwar plans include a buffalo farm in Michigan. DQK 
Erie WERS, W JWE, drills each Monday evening, according visited some of the hams while home. MBM added a hydrau-
to BHN. The Radio Association of Erie is proceeding with lie press to his basement workshop. KYK and EBQ were 
plane to raise funds to secure permanent headquarters. judges at Gary's radio picnic. DUT, operating WKMR-10 
Substantial contributions have been received and the sub- portable-mobile, has a reliable range of over fifteen miles to 
scription campaign is meeting with favorable local response. control. UZW is stationed in North Carolina. LVT is now a 
Members and friends of the Association are invited to attend member of the CAP and operates WKVY-45. HBD spent a 
regular meetings held on the first and third Tuesdays of night with him; they talked about radio! QEL is home from 
each month at 133 West Seventh Street, Erie, Pa. 73, Ray. the Army on points. The frequency allocation news woke 
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ILLINOIS - SCM, David E. Blake, II, W9NUX -
TLQ is now a major in the CAP, communicatione officer, 

Illinois Wing. T/5 MZW writes from the Bavarian Alps of 
the battles of the Roer, Rhine at Remagen, Ruhr .Pocket, 
and the Redoubt (the four "Rs"), and the battle of the 
English pubs. He wants to attend RCA after V-J Day. 
Other hams in his company are 8NGL and K6DTR. He 
would like to hear from BYZ. A note came thrpugh from 
IAT with the following news: The Quad City Amateur 
Radio Club reorganized on V-E Day. The WERS section 
of the club is going strong with field days, hidden transmitter 
hunts, much doing about antennas, rigs, and what have you. 
WHHI, Chicago, FM comes in regularly. AKO, who was in 
the So. Pacific for two years, is getting a medical discharge 
from the Seabees. His boy, in the Army in the Philippines, 
got the Silver Star for bravery. MSQ is working for the 
United Air Lines at Moline Airport. CUV is a It. in Italy. 
AARS: SXL/WLTH says the gang in the Bloomington 
neighborhood are not dead by a long shot and gives the fol
lowing information: QKL is on his way home to the States. 
Corny picked up a bit of Nazi iron and spent quite a bit of 
time in the hospital. JPR, in the merchant marine, was 
home for a breathing spell. When last heard of PRV still 
was with Oil-O-Matic. The big surprise of the month was 
when MIN walked in from down Kansas City way, where 
ho is an instructor in meteorology and airline radio pro-
cedure at Central Radio and Television Schools. John came 
through with the information that ODX is roosting behind 
an engineer's desk out on the West Coast around Seattle, 
Wash. TAQ and MBH are somewhere on the East Coast. 
Most of the .rest of the gang are either in the Army or 
the Navy, but there are possibly a half dozen left at 
home out of about fifty that the club boasted as members. 
According to a recent issue of QST, BRD and ALU have 
the same APO address and they may get a chance to meet 
and have a gabfest. JLK is helping to keep them rolltng on 
the Alton R.R. and SXL/WLTH still is shoving out Whizan 
Pecan Petes at Blicks. Let's hear from more of our AARS 
gang. Here are a few words just received from 9ALU, in 
Luzon, P. I.: "Lt. H. L. Christ, APO 70, c/o Postmaster, 
San Francisco, Calif., says activity on Luzon has lessened 
to that stage where ham radio could be enjoyed again. QST 
comes regularly, although a month or two late, and receives 
priority over all other mail. ALU's:J,rother-in-Iaw, GVP, is 
at.Mindanao. JAU and WQB are on Luzon. There are four 
hams in our area: 3BYF, 7HDM/8NCQ, REJ, and WQB, 

up NGS; he reported for the first time in three years. 
He tested the old rig and found it still works. WVP did 
the same with his. UMK has been on Hawaii, Canton I., 
Tarawa, Guadalcanal, Biak, Palau I., Leyte, Mindoro, 
Luzon, Pala wan, etc. ZNffis running a radio repair shop in 
Karbach, Germany. LMO is opening a radio shop in Mune
ter. PLW recently was married. MJH has a portable
mobile transmitter-receiver for WERS work almost com
pleted. MTL is very busy working with CAP-WERS. 
MVZ was home from work for a week with a sprained ankle. 
73, Herb. 

MICHIGAN - SCM, Harold C. Bird, W8DPE -The 
hamfest has been set for October 7th at Pontiac, Mich .. 
under the sponsorship of DARA and the Pontiac WERS 
Club. We would like each amateur returning from the 
services to send his address to the SCM. 9GQF reports that 
9OXE/8RLM, who WJU! with NCB for eight years, is at 
present RMlc in the U.S. Navy. Leo was in every mission 
from Midway to Okinawa, seeing all this action from 
aboard a light cruiser, and has thirteen battle stars to his 
credit. T /Sgt. 9ZRK of the Marine Corps, who worked on 
the 7-Mc. band mostly, was home on furlough. The follow
ing send greetings to you fellows and your SCM: W9PDE, 
9EVI, 9YY A, 9QIK, and 1st Lt. 9CGR, who is in England 
with the AAF. M. J. Finjawa, who wanted to contact 
8VIV. thanks us for the swell copy of the DARA Bulletin 
and thinks that at one time he worked several of the fellows 
that were mentioned in the Bulletin. 8WCT sends us a very 
interesting letter from 'Germany i:ind says he is going to 
spend more time on antennas when he gets back. Francis X. 
Martin writes us from Florida that he was home but did not 
have time to get around to see us. 8NOH writes us from the 
So. Pacific, where he is seeing plenty of action, that he is in
terested in the postwar frequencies and what is going on here. 
After reading the Bulletin he sends it to 8MTE. Rua Sak
kers likes to dream about the good old days and hopes he 
soon will be back making QSL cards for you fellows. 8UXS, 
of Lansing, writes from New Orleans, where he was waiting 
for another ship as his had been taken over by the armed 
forces. Tom has visited the Panama Canal from one end to 
the other. 8ROV thanks 'us for the DARA Bulletin and re
ports he is pounding brass in China. 8UGR is working out 
aome schemes for the Red Cross network he proposed 
sometime aiio. 8SSY says his XYL is learning the code and 
expects to have a license soon. His new address is 5312 Ore
iion, Detroit, Mich.; he is doing research work for Industrial 
Electronics, Inc., and working as operator for WWJ. IHN 
thanks Ken for the swell write-up in the Bulletin. KNP re
ports the Texas weather is very hot and he is sweating out 
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uslgnments on 25 Mc. OCC is very busy getting his new 
factory lined up for business. FWU got a long-wave con
verter that extends the receiver range from 44 Mc. to 95 
kc. 9YNY still is pounding brass in the Army and sweating 
out the point system. FX, our good secretary, complains 
that the work eats into his spare time. He is beginning to 
draw on paper the postwar FX 3663. The DARA held its 
monthly meeting July 12th at the home of Charles Wycoff 
in Royal Oak. On July 22nd a picnic was held at the home of 
Eddie and Joe Gocha in Berkley and an interesting tour of 
the hall of science and grounds of the Crambrook Founda
tion was made. The line-up on WERS in the State is as fol
lows: Center Line, discontinuing; Detroit, not certain; 
Flint, Grand Rapids, Lansing, Muskegon, and Pontiac, 
continuing. The Pontiac WERS unit is thinking 9f being 
relicensed as an emergency network to cover the entire 
county. This would give contact with Flint and Detroit, 
and possibly Lansing, in case of an emergency, The Pontiac 
Club recently made a very interesting test with a portable 
job and found that its coverage to the north extends beyond 
their expectations. Don't forget to send in your cards re 
the Oct. 7th hamfest. 73, Hal. 

OHIO - SCM, Carl F. Wiehe, W8MFP - TQS reports 
that Cincinnati WKHO has resumed hidden transmitter 
activities after an FCC "no objections" verdict was ren
dered following a thorough investigation of practices and 
procedures. FCC says, "Obey all WERS regulations." The 
best time for finding a unit hidden in a several-hundred
square-mile area was twenty-five minutes by MEU. Direc
tional equipment developed for the hunts was used to great 
advantage at Cincinnati during the last Ohio River flood. 
PZA reports an attendance of llO at the Cleveland CRA 
meetin11 in July. A two-hour demonstration and lecture on 
transmission lines was the highlight of the meeting. DS 
and JNF were elected president and vice-president of CRA. 
QYO recently renewed acquaintance with PZA by letter. 
QYO lists ten prominent radio stations, including WAR, 

• that he has worked at during his five-year hitch in the Army. 
Both PZA and Lt. QYO would like to hear from any of the 
3780 kc. AARS 11:ang of '37 and '40 vintage, His QTH is 514 
-E. Alexandria Ave., Alexandria, Va. QV amazed the young 
squirts of CRA with a demonstration of his ancient rock 
crusher. NV is the proud papa of a brand new lady. Lt. 
UCY spent a few days in town. PKS is stationed in Washing
ton, D. C., for the present. M/Sgt. LZE is back from Eng
land waitillll for British regulations to permit his Elllllish 
WAAF wife to join him. 2nd Lt. EFW V-mailed that he is 
just two hours from Tokyo and he has met lots of hams out 
there. Lt. Comdr. BAH writes that he met EFW recently. 
WJJH did an outstanding job on the most recent county
wide paper salvage drive, The Toledo Radio Club's New• 
and Vi.,,,_,, an FB bulletin, lists Sgt. SUD, Lt. EVV and 
QOU as being in town on furlough as was also RTic TLF, 
who is expecting to be shipped out soon. An epidemic of 
crystal-controlled units has broken out in Toledo along 
with a campaign to reduce radiation from superregenerative 
receivers, WERS non-ham operators have been reminded 
that now is a good time to prepare for their ham tickets. 
While in a St. Louis night spot, RHH saw a mind reading 
act and thought he'd have some fun stumping the Magi. 
He asked him to have his assistant describe RHH's call
letter pin. She did. Then the Magi stuck out his hand _in the 
best ham manner and said, "Glad to meet you, fella. I am 
W9IGJ." CBI reports QID back from the Pacific and sta
tioned in Washinllton, D. C. ENH likes his job as instructor 
at the Navy Radio School in Michigan City. VAY lost his 
ham ticket and WERS permit in San Francisco. LJ was a -
spectator at the PGA Golf Tournament in Dayton, SID is 
hospitalized for an operation and would like to hear from 
the gang. RHG visited Columbus recently and operated in 
the WERS net there. NSS operates in the Piqua WERS net 
occasionally. Dayton WERS continues normal with RHH 
batting for CBI as radio aide because of the press of business 
and much travel for the latter. VUV V-mails that his wounds 
are healed and that he is rarin' to go a11ain. QQ reports that 
Columbus CAP and WERS activities are running as per 
their usual schedule. Local radio men are forming a sub
chaoter oft.he Dayton I.R.E. branch. 73, Gari. 

WISCONSIN - SCM, Emil Felber, ir., W9RH - Sgt. 
KZO sends the following news from Burma: BKS moved 
from Beloit to Milwaukee with his XYL after graduating 
from the U. of Wis. NVC is with an AAF band in Idaho. 
TJM, from Sharon, when last heard from was in a hospital, 
recovering from a piece of mortar shell he collected in his 
back while in France. He hears from PCN rillht along. 
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EWY, of La Crosse, is in China. He heard from HGE, who 
is in the Philippines and has been away from the U. S. for 
over three years. KZO states that he has been to China a 
couple of times himself and has a collection of 510Bs, a 
husky pentode, and other Jap receiving tubes. M/Sgt. 
HEK, located in New Guinea, reports that he receives QST 
every month and would like to hear more about the Madison 
gang, CJN, a radar sgt. located in Germany, is looking for
ward to operating his ham rig when he returns to the U.S.A. 
Charlie Brown, of Radio Parts Co., informed HRM that his 
son Stanley is somewhere in the Pacific. Lt. ex-BDD, 
USNR, is located in Washington, D. C., where his job is 
terminating Navy contracts. Pvt. Paul Ripple, in Germany, 
expects to travel to the Pacific war area soon. Capt. Rolland 
Rahr V-mailed from the ETO that he expects to be shifted. 
Capt. JWT, USM CR, wrote from Peleliu that he's very busy 
but still takes time to nurse his garden. Slc Ed Thornley 
is at Great Lakes going to primary radio school for a 
12-week course. Lt. (jg} Geo. Pfister, USNR, was on a 
trip aboard ship. Lt. ANA, USNR, is established in a 
Quonset hut · on Luzon and reports conditions are im
proving. T/4 ANK is in Oslo, Norway, and reports his 
brother is a CRM in the USCG. Cpl. John Holmes finally 
met Ray Charney down in Australia. Cpl. Waldemar 
Heinrich V-mailed that he's 180 degrees to the west from 
the Marianss._ Comdr, DTK, USNR, now is located on 
Saipan. Pvt. UNY is at present in Wm. Beaumont General 
Hospital at El Paso, Tex. but expects to be shipped out soon, 
Lt. Sid Rose still is on the staff of The Roundup, the India
Burma Theater newspaper. SYT and OBZ are building new 
portable WERS rigs. The WMFI gang voted not to hold 
WERS drills until September but to concentrate on tests 
with the new mobile rills that have been built. 73, Emil. 

DAKOTA DIVISION 

SOUTH DAKOTA - SCM, P. H. Schultz, W9QVY -
ZBU failed to report this month for, I believe, the first 

time since I took over as SCM. SBF wrote me a very inter• 
esting letter from Germany and enclosed a couple of pictures 
of one of the German receivers, which evidently is a copy of 
our own HRO. He sends his best regards to all of the gang 
and is lookinll for a copy of the "Lonely Hearts" column. 
AZO was married at Pierre on June 13th. He now is at sea as 
CRT, in charge of radio and radar. 

NORTHERN MINNESOTA - SCM, Armond D. 
Brattland, W9FUZ - PDN, with Northwestern Airlines, 
was transferred to Fargo. His brother RPM is a flying oper
ator based at Hawaii and makes trips over to the Islands to 
evacuate the wounded. KHF, who used to be active on 80 
and 160, is stationed at Missoula, Mont. RM2c TEF writes 
from Alaska that he ran into TED, CRT, working in a 
radio lab up there. A couple of stacked four-element coaxial 
antennas are on their way up at MTH's and BHY's. They 
will be used for field tests with CAP planes. RPT is building 
an m.o.p.a, job for CAP-WERS, using a pair of 75s, FUZ 
is on his way back to Bemidji, and can't wait to get the old 
fishing tackle out again. BHY is scheduled to be one of the 
first visitors. Too bad ZWW can't be there also, to be chas
tised by the OW for keeping the rest of us up all night. 
BMX was observed gazing at some expensive commodities 
in a store window the other day. Never hear from some of 
the older men such as JIE or TLE. 73, Army. 

HUDSON DIVISION 
l\_ TEW YORK CITY AND LONG ISLAND - SCM, 
1 'l -Charles Ham, jr., W2KDC -The big news of the 
month is the reactivation of the New York City WERS 
under -a tie-up -with the Red Cross to be known as "Volun• 
teer Radio Service of the City of New York." Tentative 
plans call for a census of equipment and operators with oper
ations starting about September 1st. All are w-ged not to 
scrap 112-Mc. equipment but to join with the new group, 
LIW is reported as having joined the married ranks. The 
"Major Ranvier" reported in "Hams in Combat" April 
QST is none other than BNQ of these parts. Commander 
BEG, former ARRL Director and now communications 
officer aboard one of our lari:er battleships, has seen much 
service in all theaters. GTZ reports back to "civilization," 
after thirteen months in Mexico City, and misses daily 
steaks. He puts in eight hours a day for Western Electric, 
and may assist in WERS a11ain. DOG, Riverhead, reports 
activity in Suffolk WERS under the call WLSB, with eight 
units licensed. He needs units toward Smithtown and 
further west to round out the service. Those active include 
ADW, CKU, NMP, NMZ, and DOG. GDF and FJE are 
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majors in the Pacilio area. Lt. Col. PF is returning to ci
vilian life and the telephone company. Co.pt. JCA, back 
temporarily, has been all over the world on an inspection 
tour. KDC is hot and bothered. Upon the demise of WERS 
he tore down the complete boro control station and returned 
the material te ten or twelve donors. Now he must rebuild
completely for new service in thirty days. LUW is getting 
pop-eyed looking for a decent used receiver. MHJl' and 
others had a swell time batting the breeze during a personal 
hamfest in Jamaica. MYE is reported still honeymooning. 
OKX and APJ talked over old times on the subway. 

NORTHERN NEW JERSEY - SOM, Winfield G. 
Beck, W2CQD - A postcard from Danny Dinzik tells us 
that he's leaving for RT boot camp in the Navy. A letter 
was received from RM3c Nick Camenares, who says he's 
hoping for a leave in September. He has looked over Armed 
Forces radio station WXLD at Saipan, picked up some 
souvenirs, including an insulator, off of a Jap landing barge, 
and bounced around on a destroyer in a typhoon. He visited 
Saipan, Tinian, Guam, muthi, Palau, the Philippines, For
mosa, and Honshu, and also made a little trip to pick up a 
couple of pilots in a spot near Tokyo Bay. We still are look
ing for a letter from NBJ. 73, "Win," 

MIDWEST DIVISION 

KANSAS-SCM, Alvin B. Unruh, W9AWP-CHU, 
an ensign, is studying radar at M. I. T. A VV is working 

in the television department of RCA in New York City. 
Lt. EEB, in the Signal Corps, expects duty in the Pacific 
theater. IVO is a lieutenant in the Signal Corps, instructing 
in radio at Ft. Monmouth officers' school; he is getting mar
ried iii August. GSW has constructed a voltage-regulated 
power supply, electronic keyer, speech amplifier, and other 
items. OZN, with the Signal Corps in Europe, has been 
promoted to sergeant. NLM was in Dayton, Ohio recently 
while on business to Wright Field. 73, Abie. 

MISSOURI - SCM, Mrs. Letha A. Dangerfield, 
W9OUD - KPM still is on Okinawa - he went ashore on 
the first day of the invasion - and is the only ham in his 
battalion. VWN, in Cordova, Alaska, wrote us about the 
CAA set-up there and we sympathize with him when a 
breakdown occurs at 3 A.M. with those various transmitters, 
receivers, frequencies, antennas, and so forth. BIU has been 
in China and India, and along the Ledo Road also. SNYP 
who often had articles in QST has just joined the out
fit there. FIR/FOR wrote from Belgium that he did not 
get our letter with the dope about BAA and TWP soon 
enough. The brothers were in the same town with John, 
but left before he knew it. His new address is c/o San 
Francisco instead of New York. Our brother, 4HLN, 
seems to have undergone a similar change of address. 
Both are in the merchant marine, and ZAO is with the 
same branch around the Philippines. TGN had a nine-day 
leave in June. BMS wants to take the antenna down from 
the roof but it is too hot now. OUD is checking canning sup
plies and ration points with a slightly confused air. 

NEBRASKA - SOM, Arthur R. Gaeth, W9FQB -
CAP has received the call of KCHK and has three units on 
the air so far. KHBW-1, ROE at the mike, is doing FB into 
Omaha. GEU, KHKN-37, is located in the Elks Club with a 
HY75/829 m.o.p.a. rig which Henry Peterson, KHKN-43, 
is admiring. UFD, KHKN-31, is the proud possessor of YL 
jr, operator No. 2. UEV, KHKN-30, is house hunting and 
disposing of surplus equipment. Cliff Allwine, KHKN-39, 
reports that he has put his soldering iron away as his HY75 
finally gave up the ghost via the gas route. EKK, KHKN-2, 
reports that Fremont is about to activate under WERS 
with the call of KGLZ; also that the late WOA's XYL vis
ited with him and says that the gang in Lincoln bought 
Art's equipment and plan activity on 2 ½ meters. The Ak
Sar-Ben Radio Club was favored with a nice turnout for 
their picnic July 8. Many fine contests and prizes were avail
able. ZPZ and XYL, YMU, and FQB were the committee
in-charge; ZPZ, VHS, ZZG, YMU, and FQB were on 
the contest and games committee; and YDC and XYL, 
UEV and YL, made up the welcome committee. EEK 
furnished gobs of ice cream. Capt. HTE reports his XYL 
suffered a fractured kneecap when involved in an auto 
itccident. Warrant Officer DYG was home on a 14-day 
leave from Fort McPherson, Ga. Capt. BZV discovered 
ex-4CMX and HRN in his outfit. He has built an elec
tric refrigerator that really works. GRTlc, UPC reports 
a new XYL as of a year ago; also the OM, SYM/ex
DUH, is back in Oi,iaha. Cpl. ZFC was ,home·:on a 19-
day furlough and reported via a personal visit. IJF is 
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building a de luxe e.mplifier with four input channels, T /3 
GAS reports from a stone's throw from Tokyo and says he 
got hold of April QST and enjoyed reading about the gang. 
He built a little one-tube regenerative receiver made from 

-American and J ap parts and copies press c. w. from Frisco 
- on it. He would like to hear from some of the gang and asks 

the whereabouts of "Gaddis" from Grand Island. "Cello
phane" (LSPH) is a sgt. in WLA and is dishing out the 
horseliniment. 73, Art. 

NEW ENGLAND DIVISION 

CONNECT!CUT - SOM, Edmund R. Fraser, WlKQY 
- WERS News: CTI writes that WJQA, Stamford 

district, ceased operation as of July 15th by order of EER, 
district radio aide, and the licensee, the Town of Stamford. 
Waterbury: Carl Weyand, operator of WKWG-70, reports 
working WKHM-3, New Brunswick, N. J.; WJXW-8, 
Verona, N. J.; WKAE-3, Mt. Clair, N. J.; and WKHF-52, 
portable-mobile of Ware, Mass., during the July 4th test 
period. WJBB-3, of Worcester, Mass., was heard but no 
contact was made. New Haven: FMV, IGT, IND, MVH, 
Ed Bates (LSPH), and Jack Harper have been busy 
removing WJLH units and installing them in new loca• 
tions. Katharine Jackson, chief operator at WJLH-1, ha• 
left for her summer home at Amagansett, L. I., where she 
hopes to visit WLSB units in that area, Geraldine Desmond 
and Betty Doyle, operators of W JLH-23 and 6 respectively, 
are also vacationing. Middletown: Your SOM, vacationing 
and writing this report from East Hampton, has visited 
several units in the WKNQ district. Earl Hitchcock, op
erator of 'WKNQ-7, is located in East Hampton, 600 feet 
above sea level. Norwich units WKOB-14, New London; 
WKWG-70, Prospect; WMHC-20, West Hartford; and 
Middletown units Nos. 1, 4, 5, 19, 25, and 29. Earle is 
studying for an amateur license. We were veey pleased with 
the operation of the Middletown network. 73, Ed. 

MAINE - SOM, G. C. Brown, WlAQL - MGP writes 
from Atlantia City that he has an XYL. Sam ia back 
after being in Africa and Italy almost three years. IQJ 
was in Bangor recently, Ex-ALZ spent his vacation at 
his summer home on Pushaw Lake. EAH has moved 
from Presque Isle to the West Coast. MN has returned to 
duty after a shore leave. DZM is doing radio work in the So, 
Pacific. BPX is putting in his spare time playing baseball. 
BX was in town recently. Any of the Maine gang inter
ested in radar work should drop your SOM a line for infor
mation on how to sign up. The age limit is thirty to forty
five. 73, "GO." 

EASTERN MASSACHUSETTS - SOM, Frank L. 
Baker, jr., WlALP - EU writes that the M.A.K. Radio 
Club, founded in 1931, is going strong with ARN, BAQ, 
BRI, BSA, CB, CZV, EU, GAW, SS, and UX preaentatthe 
last meeting. 9GDQ writes from Wisconsin that he is mar
ried. KJD says that his brother, LZB, has been discharged 
from the Army and is home in Weymouth. LNX has moved 
to Watertown. NVI is working at M.I.T. JYA, still with the 
Signal Corps in Boston, says that MVF is RM2c and is out 
in the Pacific area, KMY returns to the Pacific area about 
July 1st as a civilian engineer for Raytheon. The South Shore 
Amateur Radio Club held its regular meeting with the follow• 
ing present: CT, LZW, HCL, MMH, AKY, KJD, ALP, IS, 
IHI, KXN, 3IOK/2ONY, and the Mugford twins. The T9 
Club, a 100% ARRL club, with sixteen members, all hams, 
held its regular monthly meeting in June. Those present were 
ITJ, ISX, CVM, BVL, IPK, ALB, and SBBQ. IBF was in 
Washington, D. C. IZT received his discharge from the 
Navy (retired as ensign) and now is a It. (jg) in the Maritime 
Service stationed at Gallups Island. RM2c NJV, in the Navy 
for 2 ¾ years, writes from Panama, where he has been for a 
year. NFZ worked for a while in production test at Ray
theon and has returned to Northeastern U. He was an 
operator at KBN before the war. AHP says that those of 
the WERS that are left have joined the State Gu11Jd. He will 
be a sgt. technician in charge of the local set-up. MPP says 
she has disbanded her shack. ZZC hopes to be home from 
Germany soon. HWE has four baby woodchucks. LTR is 
in the Western Pacific. MQE sent HWE two .01 Jap bonds 
from the Pacific. JFR is the dad of a baby YL. AAT is in 
the Navy in the Pacific area. Ex-AFF is back from two 
weeks in Vermont on Lake Champlain. NVB hopes that 2 ½ 
opens soon. MQO, CRT USCG, now is serving in the Cen• 
tral Pacific area. 

WESTERN MASSACHUSETTS - SOM, William J. 
Barrett, WlJAH - Last month's~write-up was missing for 
the simple reason that the mailbag contained nary a report. 
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Dick Atwood reports again for WJBB, Worcester. KJG has 
left the W JBB net because of a transfer to the I.B.M. 
laboratory in Endicott, N. Y. The Worcester gang will take 
part in the weather bureau's plan if enough other licensees 
cooperate. W JBB-3, which acts as State Relay for the net, 
now has schedules every other Sunday with the following 
networks: WJQH, WKKW, WLSO, WJPY, WLDM, 
WLDC, and WKHF. Other nets desiring to tie in can make 
arrangements with Dick Atwood, 24 Baker St., Worcester 3. 
Several of the Worcester units report success with poly
ethylene coaxial cable, 2/10-inch o.d. in lengths up to 20 
feet. IJT reports that he is now in the Army and would 
like to hear from the gang. His address is Pvt. C. R. Bor
deau, 4th ETC Ordnance School, Aberdeen Prov. Grounds, 
Md. Gerry Sheehan reports for the Pittsfield gang, NFF, a 
Marine pfc., is stationed on Okinawa at the communications 
center. Bob Scace has passed radar tests for the Navy and is 
awaiting call. WHKW units are continuing drills on Mon
day nights. AZW and IFE are fathers, IFE for the second 
time and Prent for the third. JHP, of Needham, recently 
visited AZW. The Pittsfield Radio Club held its annual 
picnic, July 15th, and for the benefit of relatives and friends 
of members, otaged an hour-long drill during which the con
trol station despatched mobile units to various spots with in
structions for action on arrival. Operators participating in
cluded LUD, IZN, IFE, LKQ, BKG, AZW, and Bob Scace. 

NEW HAMPSHIRE - SCM, Mrs. Dorothy W. Evano, 
WIFTJ/4- MMG sends a letter containing interesting 
dope on what he's been doing. GKE writes us of the 
arrival of a daughter, while ATE advises of the birth of a 
second son. CFG now is co=imications office~ and chief 
censor aboard a newly-co=issioned hospital ship. BFT 
has returned from a week's trip to Washington, where he 
had a nice chat with JFN. LVG is in Arizona hard at work 
on B-29a, 

RHODE ISLAND - SCM, Clayton C. Gordon, 
WIHRC - In a V-mail letter from Milan, Italy, Lt. KZN 
writes that he is sharing a room with bath in the Hotel 
Continental with another officer. He says they are in charge 
of aigna! detachment operations and it keeps them very 
busy. Write the SOM for his complete address. A land-line 
QSO with KQY was the extent of my activities, which 
must have been greater than the activities of the rest of the 
gang, judging from the lack of reports. 

VERMONT - SOM, Burtis W. Dean, WlNLO - MJU 
is coauthor of an article on "Supersonic Bias for Magnetic 
Recording" in the July issue of Electrariics. Don is with the 
Research Dept., Stromberg Carlson Co., Rochester, N. Y. 
KXP was home recently and got a few pointers from L WN 
on how to build audio amplifiers. GAN and family spent 
ten days vacationing at Lake St. Catherine, The BARO 
is sponsoring a hamfestette in cooperation with the UVM 
EE Dept., Friday, November 9th, at the Waterman Bldg. 
There will be speakers, movies, and an ARRL Club A ward 
Code Contest. 73, Burt. 

NORTHWESTERN DIVISION 

IDAHO - SOM, Don D. Oberbillig, W7 A VP - Thu 
Idaho State Guard signal communications sections have 

been assigned the call KIAP and a frequency of 3825 kc. 
for emergency radiotelephone communication in connection 
with their activities in cooperating with state and govern
mental agencies. Walkie-talkie units have been issued to the 
Guard and active operation is in progress according to 
WERS procedure. The-units are SCR 511, manufactured by 
Galvin, and are operated from either a dry battery or wet 
cell and vibrator. Co=unication has been established up 
to five miles, using approximately 0.5 watt into a whip an
tenna. For information regarding Idaho State Guard, ama
teurs are asked to contact Capt. D. D. Oberbillig, -Signal 
Corps, Idaho State Guard, Box 486, Boise, Idaho. 

OREGON - SCM, Carl Austin, W7GNJ - Don Stew
art, ARMlc, used his eight-day leave to visit his wife's folks 
and his brother GVC. He mentioned that AIG has rebuilt 
his rig and is all set for 14-Mc. c.w. Your SOM and HHH 
called on BUH at Tillamook and dug out the following 
dope: ON has an FB radio shop at Eugene; HSL was home 
on leave, and now Is chief on a cruiser; IKB is a radar man 
on an LC; HOM is in radio work on a new ship; Sid Warner 
Is RI at Venice, Calif.; IDP and HON are doing local work; 

· BUH has closed his radio shop for the duration and is re
building b.c. sets at home. Paul mentioned that after a win
ter of beachcombing he and his XYL have collected over a 
hundred Jap glass balls (fish-net floats). HLF, of Medford, 
reports a meeting and rag-chew at HWH's shack, Present 
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were DBZ, IILF, HWJI, WERS operators, would-be harns 
and their XYLs. Dwight says FYF is raising chicks in his 
ham shack. 73, Carl. 

WASHINGTON - SOM, 0. U. Tatro, W7FWD -
"Six Everett youths, all under 18, were charged with il
legally transmitting short-wave radio co=unications in 
complaints filed by district monitoring officer, RID, FCC." 
This will probably clear up the QRl\1 suffered for a long time 
by KFNV. The WERS offered, through IOQ, its services to 
the Red Cross. The offer was accepted after a practical dem
onstration and the former aircraft warning service's 12 by 
12 glass-enclosed quarters on top of the Medical Dental 
Bldg., was provided for its new home. A test for distancf' 
was made from Lake Kelcema and KFIQ, 120 miles to 
the south, tried to monitor the signals. DYD has just 
finished a new 2½-meter receiver. Jim Hall, KFNV-6. 
has left for Navy boot training. He has a 2nd-class radio
teiephone license and is going after a ham ticket as soon 
as his code speed is acquired. HOE, EC, says ALH is 
trying to improve his VFO. ETX is home for a visit. 
CAM is building a cabinet for the all-wave receiver just 
completed. Mrs. GMO may bring news of Dick on her com
ing visit. The YARC is organizing a picnic and HCE's new 
aignal tracer is homemade. BG, ARRL Director, Is home 
from the Board Meeting and reports KAlHR Is out of the 
Army and in Spokane. Rl\Ilc BTV is in Tacoma on a short 
leave from the USM. !HJ is out of the services and is living 
in Portland with his XYL, !HK, while taking a refresher 
course at a dental college. Ken Hager (LSPH), reported in 
this column as missing in action in Belgium, was a recent 
visitor. He was a WP in Germany for four months, and 
is now on 60-day leave. HXK Is roaming the high seas in 
the merchant marine as ORO. HML was home on a short 
furlough and served as 4th cook on the train coming up. He 
still is teaching at TI. KFIQ has had its \VERS license re
newed. 73, Tate. 

PACIFIC DIVISION 
EAST BAY - SCM, Horace R. Greer, W6TI - EC 

QDE; EC v.h.f., FKQ; Asst. EC v.h.f., OJU; 00 v.h.f., 
ZM. All dressed up in Coast Guard Blue and reporting for 
duty on a recent Saturday evening, EY, Pacific Division 
Director, took one step off the pier to the deck of the boat 
that patrols the bay, failed to reach the deck, and fell into 
the bay head first. Everyone was glad to hear that Mac was 
saved from a terrible death by his fellow workmen and from 
the latest reports everything now is under control On July 
19th, at the_ Oakland City Hall, the regular WERS meeting 
was held. An FB talk on radio-controlled model planes and 
some fine movies rounded out the evening. OCZ was a sur
prise visitor to the East Bay recently. NWB died on June 
24th. AER took unto himself a wife and his new QRA is San 
Carlos. IMA is out of the Army and is back at work with the 
Pac. Tel. & Tel. Co. BGY is teaching school (conference lead
ership) with the Pac. Tel. & Tel BUY likes his new job as 
supervising plant foreman at the Berkeley office, Pac. Tel. 
& Tel. GPY will be home from New York soon. "Another 
day closer to victory." TI. 

SAN FRANCISCO - SOM, William A. Ladley, W6RBQ 
-Phone RA. 8340. ECs, DOT and KZP. 00 for u.h.f., 
NJW. Chief Warrant OfficerCIS, in the Philippines, is doing 
a grand job for the Navy constructing radio stations and in
stall.inll their new gear. BP, of KRM traffic fame, is back at 
his old brasspounding job after a trip to Australia with the 
merchant marine. Capt. HJP sends news from Guam, 
where he now is stationed, RMlc 7BIK writes in from sea 
and sends the SCM a nice photo. Jerry, RBQ's son, is home 
with the Purple Heart after eighteen months in the Pacific 
area. Bob still is in the Western Pacific area. LFZ, still with 
Wells Mfg. Co., paid a visit to the SOM. 9VND is held over 
at San Diego for Raytheon. RAH is at Culver City and is 
busy on radar engineering for Raytheon. 4GDH wants to 
hear from other hams interested in wired wireless.· His 
address is 3326 16th St., San Francisco, Calif. 5KHB is 
standing by at T. I. for overseas assignment with the Navy. 
DOT has been appointed a first It. and second in co=and 
of the co=unications det. for the California State Guard 
in San Francisco. PGB, field engineer for the Army Signal 
Corps, finds time to serve with the police department and to 
take his radiotelephone 1st-class exam. Rex advises he re
cently met UGA, of Reno, Nevada, at the Florence prisoner 
of war camp and that WLXA/K6DV is serving at Camp 
Crowder, Miss., along with PZW, who recently was mar
ried. WERS at State Guard headquarters in San Francisco 
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Ir.!!!================- { NNmber one hNndred thirty-eight of a series}=== 

EACH TIME that this series on phonograph reproduction 
seems to be finished, we discover another point that 
deserves mention. This one relates to the effect of frequency 
response compensation or1 distortion. 

Any device which raises high frequency response will 
increase the harmonic distortion _of the signal supplied 
to it. This is basic, and has nothing to do with the circuit 
used. 

* * * . It works out this way. Suppose an amplifier is designed 
to have a rising frequency characteristic of 6 db per octave. Suppose this 
amplifier is perfectly free from distortion in other respects: - all it does _ 
is increase the highs. If the input signal has 5% second harmonic and 5% 
third harmonic, the output will have 10% second harmonic and 20% 
third harmonic. 

The reason for this is quite clear. Since the second harmonic is twice the 
frequency of the fundamental, it will be amplified twice as much (6 db) 
as the fundamental. Two X 5% = 10%. The third harmonic is three times 
the frequency of the fundamental. This is two octaves higher, so the 
amplifier will give it 12 db more gain. Simple arithmetic makes the output 
harmonic 5% X 3.98 = 20% (approximately). Similarly, a 1% fifth 
harmonic would jump to about 30%. 

This same effect operates in reverse, of course. An amplifier having a 
falling characteristic, with the gain becoming less as the frequency in
creases, will reduce the harmonic content of the signal. 

As a practical matter, the pickup used should have sufficient high
frequency response. Any attempt to improve the high-frequency response 
of a cheap pickup by compensation usually results in pretty awful 
distortion. 

On a phonograph record, the velocity of the needle point is propor
tional to the amplitude multiplied by the frequency. Thus a perfect 
velocity type pickup has about 6 db more gain per octave than a perfect 
amplitude type pickup. This is why magnetic or moving coil pickups 
(velocity) require bass boosting, while crystal pickups (amplitude) 
require boosting of the highs. This seems to us to be an inherent advantage 
in favor of the former type, and it is one of the reasons why we prefer 
pickups of the velocity type. 

If the compensation required by a crystal pickup is located immediately 
after the pickup itself, only the distortion in the crystal head itself is 
increased by the compensation, and results are good. However, some
times in cheap outfits the compensation is accomplished in the output 
stage. This is convenient because a pentode driving a speaker gives a rising 
characteristic automatically, due to the inductance of the speaker and 
output transformer. In such a case, the compensation magnifies the 
distortion in the pentode output stage and the entire amplifier as well as 
the pickup. This explains why some of those cheap jobs sound the way 
they do. • 

WILLIAM A. READY 

-<tt>=============;;;;;;;;;.:.t 
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Today, more than ever, experienced radio 
engineers are specifying Vihrapacks* for 
battery-operated radio and electronic 
equipment. They know that Vihrapacks 
have many definite advantages. For 
instance: 

OHigh efficiency-resulting in lower 
battery drain. 

@Excellent temperature characteristics. 
No greased hearings to stiffen and 
freeze. 

A Instant power availability. Sclf-rccti
~fvin~ Vibrapacks deliver full output 

the mstant they are turned on. The 
starting time of tube-rectifier type 
Vihrapacks is limited only by the 

O
"warm up" of the tube. 

Low initial cost •. 

A Low operating cost, minimum main
V tenance. The only Vihrapack part 

that normally requires replacement 
is the Vibrator. 

A:Minimum time "out of service." A 
~ Vibrator can he changed in a few 

seconds- as easily as changing a 
radio tube. 

ODependahility-proved by 8 years of 
voutstanding performance in military, 

police, fire derartment and public 
utility installations. 

Ask your Authorized Jl.fallory Distributor 
for a free copy of the Vibrapack booklet. 
Form "E-555 E-or write the factory direct, 

.. Trade Mark Reg. U.S. Pat. Off. 

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

MALLORY 
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is rolling along in good shape. T /Sgt. CVP is conducting a 
code class for all interested Guard members and expects to 
follow with a class in radio theory. DOT received his com
mission in the Guard ao a first It. JKN was appointed to the 
rank of t/sgt. and Russ Sorensen to corporal. Sgt. LFZ io 
vacationing near Ukiah with his family. Sgt. IPH returned 
home for the first time in over thirty months, most of which 
was spent with the Air Forces in Italy and Corsica, where he 
has done much flying and radio operating. Comdr. 0FA 
is stationed in Guam while his family reside in Denver. 
LLW is busy with his lettuce crop and sends the follow
ing dope from T/Sgt. NNL/WLV, who is stationed in 
Manila, P. I. It is rumored that 9EKY will soon take 
over all coast personnel for Raytheon and reside in San 
Francisco. News comes from 9ILH that Sgt. 9ICN is serv
ing with the USMC on Okinawa. S/Sgt. JWF arrived homo 
fro~ England after a long stay and expects to serve in the 
Pacific area. 73, Bill. 

ROCKY MOUNTAIN DMSION 
COLORADO -SOM, H.F. Hekel, W9VGC- FQT was 

found running around on the streets of Denver re
cently. WYX took out after him and finally ran him down. 
It seems FQT bought a new peach orchard out on RFD I, 
near Grand Junction and was celebrating. MGX was acting 
as his pilot, and being an old-style railroader Herb can turn 
corners on two wheels. GMB is located in San Francisco. 
Sewing on buttons got to be quite a job for him and he got 
married last spring. GDC has not grown a bit; he is still 
6' 5" in his bare feet. He bought another coal mine; ho ex
pects next winter to be another tough one and he is not go
ing to get caught with an empty coal hod. Here is the pay-off 
from the western slope: Everyone is getting along with little 
meat and no butter, saving waste paper, and turning in 
waste fats, in order to help this country win the war, and 
G LT steps up and gets himself listed with tbe Bureau of 
Vital Statistics as the proud father of twins. Just shows you 
what some folks will do for two extra ration books. JB took 
his vacation before the hot weather got too hot and now 
the rest of the Denver police radio personnel are free to en
joy the hot weather in the shade. One of the Johnson boys 
now is night desk sergeant with the Englewood Police De
partment. He used to have a rig on the air. Jim Lindsey, 
USN, Chicago, Was home for a short stay and expects to he 
in Gulfport, Miss. with his sidekick, Bob Perske, as soon aa 
the weather gets cooler down there. Capt. EHC still io in 
bed. You can find him in Ward 2, Old Cantonment Hospital, 
Mitchel Field, N. Y. The next big noise of the month was 
the day JBI landed in town. Uncle Sammy told Bill that the 
North Atlantic had been cleared of all hostilities and was 
hack to its old status as a fishing hole for the Eskimos and 
he could go back home and live the life of Riley. The big 
event of the summer was the Pajama Parade of the Radio 
Widows Club. They made their annual pilgrimage to the hills 
to enjoy a real outing, climbing mountains, roasting wciners, 
playing in the sand - and mud - and to get a sun tan (who 
ever heard of getting sun-tanned by moonlight). They also 
claim they had an egg-frying contest. And here is the JJay-off 
on that bunch of ''saucepan-swingin' Susies": At one time 
during the party the neighbors reported hearing loud noises 
such as one might expect to hear around a couple of hot 
chocker games. Just to prove that parties can be done up 
right, the Electron Club put on a Welcome Home party 
for Bill Latehford at The Country Kitchen. We did not 
resort to any wild checker games nor did we play in the 
mud, and we got home before - well, it wasn't too late. 
The AAROD elected new officers a short time ago and 
two members tried to lay claim to one office. When the 
votes were counted John Weber won hands down. Weber's 
opponent had voted for Weber but who did Weber vote 
for? At the investigation Weber claimed he had to vote 
for himself to make it unanimous. 73, by ll eek. 

UTAH-WYOMING - SCM, Victor Drabble, W6LLII 
- 6QAN is doing active duty for the U.S. Navy in radio. 
6DTB invites the gang to hunt pheasants this fall from 
his new farm in northern Utah. 6LQT tries his hand at 
electrical contracting in SLC. 6QAM was last reported as 
being in the Panama Canal Zone; he is an engineer in civil 
service work. 6PVK is on detached duty at the San Bernar
dino Air Depot. 7EID is another "hill fielder" who is doing 
a good job to "keep 'em flying." 6UOM got himself a nice 
HQ-120-X receiver and is looking for some husky filter con
densers. 6IWY supplements photography for hie favorite 
hobby. Charles K. Kramer, operator license only, will 
change his QTH to Sand Point, Idaho. 6NPU/W4IHV 
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WRITE NO\V! You've had four years to drea~ about 

a new transmitter or a new receiver. Tell us just what 

you think it should be and what it should do. We've had 

four additional years of engineering and research during 

which we have better equipped ourselves to bring you 

the finest in communications equipment. 
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PORTABLE POWER 

PROBLEMS 
THIS MONTH-BROWN-DUVEL MOISTURE METER 

BURGESS INDUSTRIAL BATTERIES power the Brown
Duvel Moisture Tester, made 'by Seedburo 
Equipment Co., for the determination of moisture 
content in grain. And in thousands of similar in
dustrial applications Burgess Batteries are providing 
the power for electronic test equipment. Purchasing 
agents and maintena~ce engi
neers know they can get ~ 
Burgess Battery for every 
need from their local Burgess 
distributor. For information on 
the complete line for all test 
and control instruments, write 
for the name of your nearest 
Burgess distributor. 

ELECTRONIC ENGINEERS VOTED 
Burgess Industrial Batteries 
first choice in a recent nation
wide survey of dry battery 
preferences! If you need a 
special battery for a new instrument or a new appli
cation let Burgess engineers solve your problem 
with the correct !Jattery type. 

Burgess Battery Co., Freeport, Ill. 
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wants)o reorganize ,the local ,hatn club and get things ready 
for the "new" band allocations. 6LLH would like the boya 
and gals to send in their ideas and plans so he could have 
tnore information to make up these reports. 73, Vic. 

SOUTHEASTERN DIVISION 
ALABAMA-SCM, Lawrence J. Smyth, W4GBV-

IDZ, of Montgomery, sped through the RM course at 
Truax Field in one week and took his piace as No. 5 on the 
list of the week"s graduates. GWH is stationed at the Naval 
Air Station in Norfolk. GVC reports that Key West is full 
of hams at RMO. FIG, a newly-made CPO, is in Waverly, 
R. I. FKG is in the Signal Corps somewhere in Italy. FCI 
also is in Key West. GOX is in Frankfurt, Germany. The 
rest of this column was sent in by DGS, our former SCI\!. 
HNG, after a year in England, France, and Germany, and 
six months in Washington with the Signal Corps, was put 
aboard a C-54 for China recently by DGS. RT!c DMZ, in 
the Navy, is attending the Navy Radio Materiel School in 
Washington. EBZ mooched an NC-200 receiver from a Navy 
lieutenant and from his post in Kandy, Ceylon, listens in on 
the U.S. A. stations. DAU, a lieutenant in the Signal Corps, 
tra vela out of Washing ton. AJY is Navy ensign with air 
coordinating group in Navy Bureau of Aeronautics. AGI, a 
Marine major, and DGS lunch together often in D. C. 
APJ has been sent out to the Pacific Islands by Ray
theon. CNY and BMF are doing excellent radar design 
work in Boston. DRZ and DGS work in adjoining offices. 
DRZ is Navy lieutenant. Lt. (jg) DUM is Naval inspector 
in Jersey. CMD travels between Dayton and New York 
handling Army Air Corps business. 73, Larr11. 

EASTERN FLORIDA- SCM, Robert B. Murphy, 
W4IP - On one of his Pacific journeys BXL contacted the 
ship next to his via blinker and asked if there were any radio 
operators aboard. The answer was, "Three, which one do 
you want?" "Put the ham on." The answer came back, 
"No one here by that name, what is his first name?" 
Canfield wishes to be remembered to BYF, CFC, JO, 
EH, BQR, DER, BDD, and other,,. Your SCM will 
gladly furnish his address to anyone who wishes to write 
him. Two ex-operators of A WO and commercial WOE, 
Geo. Aldrich and Jim Exline, are district manager,, in 
Wilmington, Calif. and Mobile, Ala.. respectively for 
the RMCA. Correspondence is invited. ES bu been 
named to the Dade County Planning Board; he also is 
very active as vice-president of the Coconut Grove Civic 
Club. Ena. B. M. McNamara baa travelled 100,000 miles 
and now is back in the U. S. A. and has been etationed in 
Jax. lJMZ, from Framingham and Gloucester, Maas., ia our 
new addition to the PAA Line Radio Crew Shop coming up 
from Dinner, Key GAJ eeema to have settled down in 
Halle, Germany. He baa acquired eighty-two pointa and 
wan made o/sgt. on V-E Day. Holland will take all the let
ters and cards you fellows can send him. The SCM baa his 
address. EYI is holding down the fort in St. Pete and would 
appreciate some rag-chewing from some of the ole gang now 
overseas. EWS was home on a short leave after a year of sea 
duty and now is based in New Smyrna. BYF and GJI had a 
powwow in Palm Beach about organizing a 2 ½-meter group 
in the county up there. BYF sees no reason why it shouldn't 
work direct to Miami for we have heard the field at Morrison 
on several occasiona. The local 2 ½-meter boys are going 
through a complete reorganization, and the lic_ense is being 
modified to cover 75 stations instead of 45. Thinga are sure 
becoming crowded. There are 86 names attached to a list 
hanging in the control station and you figure out how we are 
going to get them in on a 75-station permit. The old Dade 
County Radio Club with the American Red Cross behind it 
and BYF aa radio aide will see that things work out in the 
best possible way. For those "Doubting Thomases" in and 
around Miami who doubt that we have contacted Home
stead, EFZ set up his rig in his etore and definitely worked 
into the control station with the help of WKNW-14. 
Bumpua went down ihere one Sunday and set up the sta
tion, your SCM, W4IP-WKNW-7, operated at the control 
station and not only worked Homestead but heard No. 14 
in and around Homestead. 73, Mer/. 

WESTERN FLORIDA - SCM, Lt. Edward J. Colliru,, 
W4MS - Thanks for the job, gang, and I hope I can do aa 
well as AXP has. AXP wishes to thank the Western 
Florida hams for their fine coiSperation which made the 
news summary possible every month. 5BRR was a visitor to 
the section. The second operator of 7CHU is with ua and 
likes the area FB. EAD writea that he would like to hear 
from the eang and ia itchine to eet on the air a1aln. He ex-



RAYTHEON 
TYPE 6J6 
Miniature Dual Triode 

For a considerable time Raytheon has heen assigned 
a major role in supplying the essential requirements 
for a versatile, miniature, dual triode tube, type 6J6. 

The prel'ise manufacturing techniques which must 
be maintained are obvious when the physical struc
ture of this tube is <;onsidered. Two high transcon
ductance triodes are obtained from a single rela
tively large flat cathode, which also acts as a shield 
to prevent interaction between two separate half. 
grids. These are wound with extremely fine wire and 
are accurately spaced a few thousandths of an inch 
on either side of the cathode. Two individual half. 
plates complete the tube. 

SP£CHICATiOHS OF 6J8 
tl11£1UIDNS: 

, M<,ximum Ov&r-<oll tenilth 
Maximum Seat~.Hei91it 

,,,,:;L~.:~:'~,/<.Maximum DJQ.me.t.er 
Ul'llilS: 

Heater Voltage 
Heater C1>rrenl 
Maximum Plate Voltage 
Maximum Plate Plui!>a!loi, (per unit) 

~,uu INJUH'[CTUDE CAPAC.IJANCU 
· {Approx. for each unit) - Unshielded, 

Grid lo Plate . 
Input 

. . Output 
.iiUUA, CIIARACTUISTIU (Each trltdt): 

Plate Vollol)e 
Cathode Bio• Resistor .,.. Both un!b operatiag 
Plate Current 
Trantcondu,tance 
Amplltlcation foctor 
Plate R(islston~ (Approx.J 

21;8 
13/a 

•t.. 

6,3 
0.45 
300 
1.5 

1.6 
2.2 o., 

100 
50 

ll.5 
5300 

38 
7100 

Applirations utilizing Raytheon Type 6J6 are 
varied and numerous, ranging from a diode detector 
to an ultra high frequency push-pull oscillator capa
hle of producing useful energy at frequencies of 
several hundred megacycles. Its unique construction 
lends itself to connection as a high pcrmeance diode, 
a single very high transcondurtance triode, or a dual 
triode with a common cathode. The 6J6 is also used 
in cathode follower service and high frequency 
mixer applications. 

Raytheon's continuing development work and 
long manufacturing experience means better tubes. 
Use Raytheon High-Fidelity Tubes in your postwar 
produets! 
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"'MEET YOUR NAVY" 

AMERICAN !ROADCASTING CO. 
Every Monday Night 

Coast to Coasl 
181 Slahons. 
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All Four Divisions Have 
Been Awarded Army-Navy 

"E" with Stars 

RAYTHEON 
MANUFACTURING COMPANY 

RADIO RECEIVING TUBE DIVISION 

NEWTON MASSACHUSETTS • LOS ANGELES 

NEW YORK CHICAGO ATLANTA 

DEVOTED TO RESEARCH AND THE MANUFACTURE OF TUBES AND EQU.IPMENT FOR THE NEW ERA OF ELECrRONICS 
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You Can Use These "Tools" 
to Build a Better 
Job and a Secure 

Career in 
Radio-Electronics 

CREI Home Study Training in Practical Radio 
Electronics Engineering Combined With Your 
Own Experience Assures Yim of Post-War 
Security and an Interesting, Profitable Career. 

After the war, it will be" the survival of the fittest." 
Employers will once again be "choosey." Only the 
best qualified men will be selected for the best 
jobs. 

NOW is the time to take the time to prepare your
self for these important career jobs in radio
electronics engineering. CREI can show you the way 
by providing you with the "tools" to build a firm 
foundation of ability based on a planned program 
of technical training. 

In our proved home study course, you learn not only 
how •.. but why! Easy-to-read-and-understand les
sons are provided you well in advance, and each 
student has his personal instructor who corrects, 
criticizes and offers suggestions on each lesson 
examination. This is the successful CREI method of 
training for which thousands of professional radio
men have enrolled since 1927. 

Investigate now the CREI home-study course best 
suited to your needs, and prepare for security and 
happiness in the coming New World of Electronics! 
Write for all the facts now. 

e WRITE FOR FREE 36-PAGE BOOKLET 
If you have had professional or amateur radio expe• 

rience and want lo make more money-let us prove 

to you we have something you need to qualify For a 

better radio job. To help u.s infelligently answer 

your inquiry-please slate briefly your background 
' ol •xperience, education and present positi~n. 

Capitol Radio Engineering Institute 
Home Study Courses in Practical Radio•Electronics Engineering for 

Professional Self-Improvement 

Dept. Q-9, 3224 16th St. N. W., Washington 10, D. C. 
Contractors to the U.S. Navy, U.S. Coast Guard and Canadian 

Broadcasting Corporation . 
Producers of Well-trained Technical Radiomen for Industry 
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pects to be a ~ from Minnesota after the war. EQR has 
an FB new location for his rig. DAO has his new shack ready 
and has already moved the transmitter in. He is rebuilding 
with p.p. T55s in the final. 5AX has been in our midst but is 
returning to Washington soon. 6PNI is working hard on a 
receiver for our new u.h.f. allocations. ACB, in Tallahassee, 
is raring to get going again. BJF is very busy with FNG 
work but dreams of ham days. KB is busy with.construction 
work but is looking forward to getting back on 75-meter 
'phone. UC paid the SOM a visit and we find he has some 
nice DX cards in the QSL Manager's file. I still have a.P
proximately 4000 DX QSL cards for which you fellows 
haven't sent in envelopes. I am saving the DX cards 
for you fellows overseas and I'll have them for you when 
you come home. VR is rebuilding the rig. EPT is still 
in K6-land and wants to build a receiver out there. GB!\! 
has been transferred but we will hear hl.m:-bn the air comes 
The Day. 7IQJ plans a big rig when he gets home :1gain. 
D1\1\V is working on a super-duper receiver for the rig. 
7EHB says his rig is all torn down but will go tog<;ther 
fast the day we get the word. 5KIQ/W2JLI\I is leaving 
our midst for a trip out K6 way. 9EMI was home on a 
visit. MS has a new rig on paper and as soon as a shop is lo
cated will start work on it. RS, a captain in the Air Corps, 
was a visitor. COG, in the Air Corps, was home. UW is 
making plans also. EZT was a visitor and had a reunion 
with his brother, whu hacl Ucen a prisoner of war. FIIQ is 
around but quiet. Ex-EK is a captain in the Air Corps. QK 
is planning a new transmitter and is working on a new final 
tuning condenser. ECT has a nice SX-28 that should pull in 
signals FB for him. F JR has plans for the same receiver. 
AXF says her RME-69 needs realigning after ten years of 
service. BKQ is raising chickens. DXZ is busy at the movie 
house. DXQ sees the gang now and then and is awaiting 
The Day. BFD wonders if he can renew his operator license 
which he let expire. BGA's XYL was a visitor to Pensy. 
IIJA wants an entire new station for his new shack. 

SOUTHWESTERN DIVISION 
I\ RIZONA - SOM, Douglas Aitken, W6RWW - Doug 

n still is in the hospital, so MLL is subbing for him. NRP 
is back in the States from the Philippines. KFC is studying 
radio for the CAA in Bay Shore, N. Y. MLL visited 
OAS in Phoenix. Phoenix WERS is functioning well and 
has had good turnouts for drills. REJ is a sergeant in· 
the So. Pacific. RJN is with the PAA out of Miami, F1a. 
RXQ is home on furlough in Prescott and has been stationed 
in the Aleutians, where he is chief radio technician. ROT is 
laid up in the Naval Hospital in Corpus Christi and would 
like to hear from the Phoenix gang. KWJ is principal of 
Gila Bend schools. TDT is a monitoring officer with FCC's 
RID in Washington. Charlie Wazlo has a Navy civilian job 
in Oakland. The 25 Club at Tucson had fifteen out for the 
last meeting. GS claims he can copy 20 w.p.m. in code 
classes but OZM has to be shown. Plans for WERS in 
Tucson are going forward with papers about ready to be 
sent in. PDA is on the immigration patrol at Nogales. I'QG 
and OZM have opened a store in El Paso. SGG has moved to 
Maine. Doug and I hope to have a proposed copy of a State 
organization constitution around to you soon. 73, G. Cf. 

SAN DIEGO - SOM, Ralph H. Culbertson, W6CHV -
Asst. SOM, Gordon W. Brown, W6APG. The IIe1ix Radio 
Club held a meeting on August 3rd at 8 P.M. at the home of 
MMV. LYYisrecoveringnicely.JRM completed an FR p.a. 
system, including a turntable and record player, and pre
sented it to Bethel Lodge Jobs Daughters for their parties 
and dances. ACW still is in San Diego. EPW, radar engi
neer, is in San Diego for a short visit and expects to go to the 
So. Pacific soon. KW was a recent visitor in San Diego. On 
July 18th the WERS gang put on a special drill for our 
sponsors, the Police Department. Chief of Police Peterson 
and his friend, HHU, of Long Beach, Radio Aide NDD, 
and RGY were at the home of OIN, actillll: net control sta
tion. The drill was very FB, and publicity for WERS was 
obtained when two reporters from the S. D. Union were 
present. Eight new applications have been filed, all from 
local licensed amateuro. 73, Ralph. 

WEST GULF DMSION 

NORTHERN TEXAS - SOM, Jack T. Moore, W5ALA 
- FVE was en route to his ship when the shore patrol 

located him and advised that he had a family at home. 
After a wild dash to the telephone, Bill was advised that 
"the family" consisted of a boy and '!, girl. GLD is chief 
engineer of KBIX at Muskogee. JJK has left Lockheed to 



from this point on, it's craftsmanship! 

In one important respect there 
is a striking similarity between 
the millions of Billey crystals 
which we now produce and the 
mere handful of custom made 
units that constituted our an
nual production when radio 
was still young. 

In those early days of radio, 
when each quartz crystal was 
painstakingly cut and ground 
by hand, a tradition was born. 
It was a tradition of craftsman
ship that has grown with the 
years-a tradition that Billey 
engineers have successfully 
translated into the more intri
cate techniques of volume pro
duction. 

Do more than before ••• 

buy~ War Bonds 

BULEY ELECTRIC: COMPANY 

Etched crystals are an outstand
ing discovery and development of 
Bliley research engineers. This 
technique, by means of which 
crystals are finished to frequency 
by acid action rather than abra
sive action, was an established 
part of Bliley production long be
fore Pearl Harbor. It has since 
proven to be an essential element 
in the manufacture of crystals 
that have the dependable char
acteristics necessary for military 
communication in global war/ are. 

We have been called upon to 

solve some knotty problems. 
But that is nothing new at 
Billey. It has been our habit to 
parallel new developments in 
radio with the right crystal for 
each application. 

Things will be different soon. 
Peacetime projects will again 
come first. But our engineers 
and craftsmen will be ready, 
as always, with the right answer 
to your requirements. Don't 
fail to include Bliley crystals in 
the component specifications 
for your peacetime equipment. 

U~·· 
~ltYSTALS 

l,INIQN $TATION !ll,IILDING • ERIE, PENN, 
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LET STANCOR 
HELP FINISH YOUR WAR JOB! 
A limited schedule can be accommodated 
now for designing and manufacturing special 
transformers to your specifications. The same 
facilities and personnel which put Stancor in 
the front rank of war auxiliary producers
are still on the job and are your guarantee of 
top-flight engineering and production experi
ence. Write enclosing specifications, or wire. 

Incidentally that's a good thing to remember 
too for your future needs. Expert planning, 
modern equipment, precision winding ma
chinery, special samples division witp. com
petent sales engineers-all will represent 
the highest efficiency in satisfying your most 
exacting transformer requirements. 

STANDARD TRANSFORMER 
CORPORATION 

1500 N. HALSTED STREET • CHICAGO, ILLINOIS 

- -----~ 
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return to the U Diversity of Texas to complete her work 
towards her degree. IVM reports that he is AORT with a 
carrier-based dive bomber outfit. He says that his biggelit 
thrill came last year when ILR hooked a ride on his carrier. 
Seth would like the QTHs of IZO and !XS. IXM reports 
that things have been really popping fast at NRL in Wash
ington. David sends the following newa: Nelson M. Cooke, 
world famous author of mathematic books on radio, is 
an executive officer at NRL and was recently promoted 
to lieutenant commander; KKP, who is an ensign and 
chief radio technician, and FUZ recently were back home 
for a visit; EEW recently increased the Dalla• popula
tion by one; !JC is an ensign stationed at the Naval 
Base at Solomons, Md.; HXA is an ensign aboard a sub; 
IPC is doing all the good at S.M.U.; IVG reports that 
he is chief radioman and that he has been in the Navy 
since the spring of 1942, during which time he was in the 
Solomons push; IVG aays that he has encountered hun
dreds of hams in the Navy and that they are the best 
operators and technicians afloat. FPH advises that his 
present QTH is Kermit, Texas, where he is working for the 
Magnolia Petroleum Company. Bob would like the QTHs 
of HVV and IZO. Bob sends along the following dope: IMQ 
is in the So. Pacific, and JQH was last reported in Oklahoma 
City. BNQ says that IMH is back home after serving a hitch 
in the Navy. !CB has his eye on a windmill tower ao it looks 
like Zeke will soon have a beam antenna for the neighbors to 
wonder about. ILJ reports from the Philippine•, where he ia 
pounding brass. Joe says that IWE is also on Luzon after 
spending a lot of time in Australia, and that HTH is in the 
Dutch East Indies. HHR was home on a 30--day leave, 
awaiting reassignment, after two years in Iceland, England, 
and North Africa. Jim is ACRT and says that NY is 
a 0 big shot" juke box operator. CF says he hae a new 
rig ready to go and that his son, GKA, recently was 
home on his vacation. JIG is in the AACS and for the 
past year has been stationed in Wales along with 9MUW. 
Maurice recently spent a week visiting in Belfast, Northern 
Ireland, where he met 2FOC, who took him to visit the 
Belfast YMCA Radio Club, GI6YM, where he also met 
EI9F. He aays that QST has a wide circulation in Ire
land and is well read. Maurice also advises that JFW is a 
1st It. in the Marines and is "somewhere in the Pacific." 
PU is looking for radar men for Western Electric. If any of 
you fellows are interested, please contact the SCM. 73, Jack. 

SOUTHERN TEXAS - SCM, James B. Rives, W5JC 
- AQK reports the following for Corpus Christi: EPB and 
Joe Woods are with Central Power & Light, !FU and EEY 
are in civil service with the Navy, !PE is working with 
Schlumberger Company, BOY is projectionist at one of the 
C.C. theaters. HP is making plans for postwar u.h.f., and is 
building antenna rotating equipment for his beam. BGR is 
in the Army. JAU is with Standard Parts Company in San 
Antonio. HUB is in the Army and is stationed in Hawaii. 
EYV is at Refugio doing a good job keeping civilian radios 
going. FH, of Taft, is radar instructor at M.I.T., Boston. 
DPX is running his airport at Beeville teaching the Navy 
enlisted personnrl to fly airplanes. TO is doing civil service 
work on the East Coast. EBI has completed his Navy 
duty as instructor at Ward Island and has gone to sea. 
FYB is in the Army and is stationed at New York. CDD and 
AQN are holding thinga under control at Galveston; AQN 
just received his commission as officer in U, S. Public Health 
Service. Ens. KEM is busy with radio and radar in Brook
lyn. JPC is in Kilgore on a well-earned furlough. He passed 
the lat-class radiotelegraph exam while at home. FGT has 
shipped out to Pearl Harbor as RMlc. ILN is on Tinian. 
IY'll' is EM3c at San Diego. EIS is on a Pacific isle and ha• 
been transferred out of radar to communications officer. 
73, Jim. 

NEW MEXICO - SCM, J. G. Hancock, W5HJF -
HWG reports from the Philippines and says he hopes to get 
home soon. ZA's YL operator, Eunice, reports that Louis 
is radio and physics instructor at N.M.M.I. How many 
remember W4CA-5 who pounded, brass around Pecos 
and Santa Fe back in 1934 and 1935? Mid, now 2OEN, ia 
assistant editor of QST but reads this column and dream• of 
the days in New Mexico. Attention 9DDU, my letter to you 
in Germany was returned. If you will drop me another note 
giving your new address I should like to try again. HJF is 
longing for the good old firecracker daya. This year he tried 
to get the same results (and did) by measuring an unknown 
power transformer. Yep, the 5000-volt meter he was usinit 
wouldn't take it. Any tipe on how to revive a good a.c. 
meter? 73, Jake. 



:······································ ······················: . 
• • • • COLLINS 32RA RADIO TRANSMITTER* 

• 
• • • • 

A deservedly pop_ular 50 watter .... 
THE COLLINS 32RA* was introduced 
in 1939 as a quality designed, quality 
built radio communication transmit
ter, broadly adapted to most applica
tions within its power and frequency 
scope. 

It, or its d-c version-the 32RBt
was immediately put into service by 
airlines for control towers, by oil pipe
lines for emergency systems, by fish
ing companies for fleet control, and 
by other widely different types of 
industrial users. 

It was found to be rugged, simple 
-to operate, easy 'to service, and so 
thoroughly and universally satisfac
tory that a rising commercial demand 
was halted only by the war. During 
the entire war the Armed Forces have 
employed thousands of these trans
mitters. A typical use has been that 
of control towers on ,iir training fields 
throughout the country. 

-

Of the several up-to-the-minute 
transmitters which Collins has ready 
for its civilian customers as Govern
ment requirements are cut back, this 
one represents a type of which limited 
quantities are now being manufac
tured for essential civilian uses. If 
you would like specifications and de
sign data, write us for new, illustrated 
bulletin. Collins Radio Company, 
Cedar Rapids, Iowa; 11 West 42nd 
Street, New York 18, N. Y. 

*COLLINS 32RA-Power source: 115 volts 
alternatinA current. Power output, 50 
watts pl-10ne; 75 watt CW. Frequency range, 
1.5 to 15 me. Four frequencies instantly 
selected by panel control. 
tCOLLINS 32RB-Power source: 12, 24, 32 
or 110 volts direct current. Dynamotor, 
self contained. Otherwise identical with 32RA. 

••••IN RADIO COMMUNICATIONS, IT'S.•. 
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Here's a handy new catalog that quickly gives 
you the "dope" on the resistance components 
you'll be needing for that postwar rig you're 
planning. 

Primarily edited for Servicemen, this latest 
booklet contains much information of value to 
"Hams.'' Fo'r instance, an entire page is devoted 
to the new, smaller, highly efficient Types STA 
(one watt) and BTS (one-half watt) resistors as 
well as presenting the entire BT and BW line in 
preferred RMA ranges which will now be 
standard Distributors stock. Also included is the 
data on the IRC "Century Control" line ... 100 
controls that will solve over 90% of the average 
control problems. ~ fOR Pr, 

Get your copy \.\\\ 111.ff. 
of this informative $ "+ 
booklet from your ' ~ 
IRC Distributor or • 
write direct to Dept. 
18-1. 

INTERNATIONAL RESISTANCE CO. 
401 N. BROAD ST., PHILADELPHIA 8, PA. 

IR C makes more types of resistance units, in mo,; shapes, for 

more applications, than any other manufacturer in th• world. 
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The Month in Canada 
(Continued from paq• 59) 

ALBERTA-VE4 

From W. W. Butchart, VE4LQ: 
\\' ELL, Pete Fair, 4YD, Peace River, breezed into 

Edmonton a week or so ago and at that time was heading 
north again to P.R. on his two weeks' annual furlough. 
Upon completion of the holidays he will return to Calgary 
to pick up his discharge from the ROAF. By the way, boys, 
in case you haven't been advised, Pete is a flight \ieuy! 
As for post war plans, YD says that be has quite a range in 
choice of his new QTH. The Canadian Bank of Commerce 
i,;a ve him a good choice in that respect. See you in civvies 

, soon, Pete! ,By the way, YD has placed an order for parts for 
· his postwar rig with Radio Supply Co., Ltd., 4BW. GrapP

vine telegraph tells us that Slim l\1:arsden is considering 
opening up a radio service shop in Sylvan Lake. How about 
that, Slim? A letter from 4AEV, Norm Lockhart, Vulcan, 
refreshes our memory this month on the progress of II Al
berta's Envious Villain." Norm states that he is looking 
forward to a discharge one of these days, and has been 
sizing up the situation as to where to locate in business. 
(He's a live-wire grocery man, boys.) To date he hus several 
11 irons in the fire," but he will not be setting up in his old 
QTH, Vulcan, again. 4XE, Dick Bannard, of Edmonton, 
is at Sarcee Camp in charge of Signals, etc., for the army 
cadets encamped there. Incidentally, he is the R.S. l\l, 
(W.O. 1) at that camp. 4AAD, Jack Freeman, Edmonton. 
District Signal Officer, l\I.D. 13, will be camp signal officer 
for the Reserve Army camp in July. 4EA, Roy Usher, of 
Edmonton, inspects the new CKUA studios in the 
Provincial Building, Edmonton, daily, keeping tabs on 
wiring details in particular. 4HM has received word from 
his son, Roger, telling of his safe arrival in England, where 
he has started training as a member of the Fleet Air Arm, 
and notes in his letter that he is attending schools on naval 
tradition and discipline. Roger's sister, Betty, has volun
teered for Pacific duty with the WRENS, and is now taking 
a course at St. Hyacinthe, Que. 

The Bulletin of the RSGB carries an announcement ask
ing that all former hams who wish to renew their experi
mental licenses get their applications in to the G.P.O. 
London, and while the announcement notes that this is not_ 
an indication of the lifting of the ban, it would seem to indi
cate that the British ha_lll!l may now begin to prepare for the 
opening of activity. The announcement also notes that 
equipment impounded since the beginning of the war will be 
released. 4BW, Ted Sacker, of Edmonton, genial proprietor 
of Radio Supply is already making big plans for catering to 
the ham trade after the war. The Reserve Army went to camp 
at Sarcee this week minus yours truly, who, up until two 
days before departure was all set to go. Business interfered, 
however, and I'm going to miss a i.ood camp. I'll surely miss 
seeing 4GD, Jim Smalley; Sam Litchinsky, 4CY, etc., of 
Calgary, as all had a good time last year fooling around 
with "wireless" sets. . 

We have wondered for quite some time just what had 
happened to 4AC, Frank Meadows, of Brandon, Winnipeg 
and Calgary; and not until the night before last (July 11th) 
were we wised up on the situation, when Frank broke his 
long silence with a telephone call. It appears that he has 
been traveling around Alberta and B.C. in the execution of 
his job selling McQuay-Norris products. 4AC kicked 
through with a nice little slice of news concerning some 
of the Brandon and Winnipeg gang, and also some of 
the VE4s in Alberta. Herewith are Frank's comments: 
4DO, Sid Williams, Brandon, was recently discharged from 
his duties as flight sergeant in the ROAF and has been em
ployed as a technician with TOA, working, we understand, 
in the same department as 4MK, Harold Cahoon, of Bran
don, headquartered in Winnipeg. If we overlooked it before, 
here it is now: The Great Cahoon, 4MK, has fallen. He took 
unto himself a wife last October. We hope MK's XYL will 
be another candidate for the ranks of hamdom, and we wish 
them both the best of all good things. What's happened to 
Kayo, 4FY? He was a fine correspondent while overseas, 
but since returning home seems to have developed a bad 
case of "wristocramposis!" When last heard of 4FV, Allan 
King, was with Ferry Command. 4AU, Les Sedore, of 
Brandon, another of the B.B.H. /Brandon Batchelor Hams), 
is still with the ROAF overseas. 

One of the finest gabfests held for many a moon began on 
Saturday morning, July 7th, in Calgary, upon the arrival 



• 
• 
• 

Medium Duty 
Power 

Switches 

7½ amp. 115V.60cycleA.C. • 25,000 cycles of operation 
without contact failure 

Volt_1;1ge brebkdown 2500 V 
to ground D. C. • Fixed stops to limit rotation 

Solid silver contacts • 20• indexing 

Centralab medium duty power switches are now available for 
transmitters (has been used up to 20 megacycles) power supply 
converters and for certain industrial and electronic uses. 

It is indicated in applications where the average Selector Switch 
is not of sufficient accuracy or power rating. Its accuracy of con
tact is gained by a square shaft, sleeve fit rotor, and individually 
aligned and adjusted contacts. It is assembled in multiple gangs 
with shorting or non-shorting contacts. Torque can be adjusted 
to ·suit individual requirements. Furnished in 1 pole •.• 2 to 17 
positions (with 18th position continuous rotation with 18th posi
tion as "off"); and 2 or 3 pole .•. 2 to 6 position including "off". 
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CBC-0 
lVhere utmost in sta
bility requires con
stant temperature con
trol. 

CM-I 
A design for normal 
frequency control ap
plications. 

l"P-3 
Dei•e/oped for use in 
limited space .•• in 
mobile equipment. 
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P181MS 
Valpey Crystals are 

/still required for vital-
. . h I • 1zmg t e wartime com-

. .I 
mumcahons systems. 

But th~ Big Job is 
I 

drawing ever closer to 
1I . . d comp et10n, an we 

I 
can feel justified in 

I 
thinking how our post-

/war products will be 

made. 

Consequently, we m

vite you to submit 

your crystal problems 

to Valpey engineers 

for their advice. There 

is, of course, no charge 

for this consultation 
service. 

( Continued from paue 7 4J 
from Burma, of Squadron Leader J. A. (Jimmie) Elliott. 
4IF, of Brandon, along with Gert, 4AMS, his XYL, and the 
jr. op, Peggy, met at the C.P.R. ·ffepot by 4AC, Frank 
Meadows, and only one of his jr. ops (he has four of 'cm, 
fellas), they quickly and none too quietly melted out 
of the crowd and home to AC's suburban home. After the 
usual preliminaries, 4AHZ, Glen Phillips of Chancellor, and 
Maudie, 4AP A, same QTH, and incidentally Alberta's un
official Chamber of Commerce, were QSO'd by land line 
and convinced that it would be a good idea to drive into 
Calgary and meet personally the folks with whom they had 
rag-chewed so often but never met. They arrived Sunday and 
a real good old fashioned hamfcst ensued. Glen finally con
vinced Maudie to __ sign off at ten-thirty as they had the 
sixty mile drive back to Chancellor to make before hittin!( 
the hay. Jim, Gert and Peggy departed for points west on· 
the Monday morning to visit their respective parents who 
live at the coast. AHZ convinced Gert that she will. be court
ing trouble to return ea.st again without at least a one-week 
stopover at Chancellor, Jim will return to Winnipeg to get 
his discharge from the ROAF, after which he will return to 
his former duties as principal of the Brandon Tech. School. 
We wish him every success, and may the day roll round 
rapidly when we shall hear that sonorous (so help me. Gert, 
that's what Frank has written down here), voice of Gert's 
singing out, "This is VE4IF. CO!-,IE IN SUMBUDDY 
PUH LEEZEI" 

That, gang, ends Frank's report, and I have these few 
words to tack on. 4AC is constantly covering the provinces 
of Alberta and B.C,, and on many occasions could •pare a 
half hour or so to visit hams in the various parts of these 
two provinces. Frank notes that in five years of traveling 
here he has met exactly six hams. Of course we muet con
sider the fact that his ttave!ing has been done during war 
years, but any of you chaps who can contact Frank, or who 
would care to let him know where you are and what you do, 
can drop a line to Frank Meadows, VE4AC, 1708 6th Ave., 
N.W., Calgary, Alberta. While spending the evening with 
LQ, Frank showed genuine interest in my dual turntable 
and p.a. system, and it would seem to indicate that he in
tends to.build up a similar outfit. 

We'll be seeing you next month. 

l't1ANITOBA-VE4 

From A. W. llforley, VE4AAW: 

AT PRESENT 4TX is in Winnipeg taking a course at 
TCA. 4QG is on leave and passed through Wpg. on his way 
ea.st. Bill is back on the west coast with the ROAF. 4ALE ii, 
with the Army Sigs and is somewhere in Australia. 4AHE is 
still on the farm. Harold was supposed to have caught some 
nice fish on a recent fishing trip to Kenora. (Is this another 
fish story?) 4AAI and 4ADC are in Toronto doing war work 
with Research Enterprises Ltd. There might be something 
else to report fellows but I don't know about it. With holi
days, etc., pickings are very slim so if there is nothing in this 
column, remember the news comes from you. 73. 

MAILBAG 

From PO Tel. D. Scholes, VE5DY, comes the following: 

Now A few notes on doings around Victoria. SPX 
is building a home for himself directly across the street from 
5EZ, the V.S.W.C. station and clubhouse. 5EC is also build
ing himself a home in the Gorge district, and at present is 
residing next door to 4MN's home in Victoria. 5ACE has 
returned to Canada, and at present is awaiting discharge at 
an ROAF station at Vancouver after a long spell overseas in 
Britain, Ceylon, India and Burma. He hopes his wife, whom 
he married in England en route home, will join him in Vic
toria soon. Now a correction: the address of 5HP, listed 
in July QST as Victoria, should be Vancouver. He hails from 
Victoria, and operated his station there prewar. Just before 
leaving St. Hyacinthe I met 5RB who was there for a course 
of instruction - the first time I had met him since 1939 or 
so. He, too, is from Victoria. En route home via CNR I 
called on 4GP in Jasper. Alberta. Hams passing through 
should ask for Mr. Sullivan at the Government Building 
near the station. The train stops for ten minutes or so. My 
only QSO with him was in 1937 when on a survey trip in the 
coast rangP-, but I recalled that he was in Jasper, and prob
ably the only ham there. 



,>The MCElrqy Standard ... 

Best, or nothing-this is the standard ;;_t for himselfby T. R. McElroy, 
and this is the standard we set for all radiotelegraph equipment bearing 
our name. Even as T. R. McElroy became, and still is, the world's 
champion radiotelegraph operator, so have we grown to be the largest 
company of our kind on earth. Best, or nothing-this is the _source of 
our growth, this is what makes our equipment so desirable on land, sea 
and in the air, this is wha-t gi\·es us the "drive" to forge new trails in 
the field of communications. Many have been our contributions to the 
art of radiotelegraphy in the past and the present. As we face the future, 
we pledge strict adherence to the McElroy Standard-best, or nothing. 

McEiroy "400'' Series Complete Automatic Radio and 
Telegraph Transmitting ancl Receiving. _Assemblies 
and Associated Equipment. Write for complete details, 

• • 
McElroy engineers never copy • never imitate. We create, 

design, build. We are. net•er satisfied _UJ_ith medio_cr[ty. _ 

MANUFACTURING CORPORATION 
82 BROOKLINE AVENUE BOSTON, MASSJlCHUSETTS 

• THE NEED IS STILL URGENT ••• DONATE A PINT OF YOUR BLOOD TO THE RED CROSS 
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. . . this is the single unit* 
construction of the 

SHURE "556" Super-Cardioid 
Dynamic Microphone 

· A. Single moving coil diaphragm. 
B. Rugged 4 point diaphragm suspension. 
C. First wind screen. 
D. Spring mounted mechanism. 
E. Shock absorbers. 
F. High fidelity transformer. 

* Using the "Uniphase" principle, an exclusive pat• 
ented Shure development, this single unit construction 
is possible in a unidirectional Microphone. This elim• 
inates the problems of matching two dissimilar units, 
This advantage, plus compactness and ruggedness, is 
available at less cost to you. 

SHURE BROTHERS 
Designers and Manufacturers of Microphones 

and Acoustic Devices 

225 West Huron Street, Chicago 10, Illinois 
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Dams in Combat 
(Continued from page 47) 

one corner of a large room. There I found my 
shipmates - helping themselves to a case of 
champagne! 'Itey handed me three bottles. One 
for the CO, one for the chief,_and the other for me. 

At dusk the Hurricanes left us. Within a half 
hour the sirens sounded and again the fun started. 
This happened with the regularity of clockwork 
for the next two days. By the third day the enemy 
was within, three miles of the city. It seemed as 
though the RAF had deserted us; not only were 
we being bombed and machine-gunned but we 
came near to being shelled by long-range guns. 
This shelling was not su funny, for we seemed to 
be tied up right in the middle of the enemy's 
range. Following one near miss the captain 
moved the ship further up the quay. But Jerry 
must have spotted our move, for immediately 
he started ranging on us. Again we moved, but 
this time right to the harbor entrance, where we 
found a destroyer standing by. We tied up along
side. This was fine for me because she carried four 
operators. Upon hearing my story, they immedi
ately took over the watch. 

No sooner had I rested my head on the deck 
than I was fast asleep. This, however, was too 
good to last. Orders were received to proceed to 
Dunkirk, and soon we were on our own again. 

We tied up alongside the "harbor defense" 
battery, consisting of one 16-inch gun mounted at 
the end of the harbor entrance. Each time that 
gun fired my receiver was rendered insensitive by 
the shock. I remember taking down an important 
message and having to ask for one four-letter 
group to be repeated no less than six times! Each 
time Dover w /t started to send the four letters I 
needed thh; confounded gun would spout flame 
and shake the whole ship . 

On the morning of the fourth day the enemy 
had taken one side of the harbor completely. 
Again we found ourselves parked in the wrong 
place, for he started to range his guns on the shore 
battery against which we were moored. This 
proved to be too much for our CO. He gave 
orders to move outside the entrance, but no soon
er had we started to move than the Germans tried 
to range on us! I suspect they had taken d/f 
bearings on my transmissions and, even if they 
had not broken down the code, had at least 
become suspicious. 

However, we managed to get out of range 
and I was told to send a signal requesting that 
we might return to Dover, to be replaced by a 
fleet of destroyers. The reply came back almost 
immediately: "Return to Calais; assistance will 
be sent .... "We returned, staying long enough 
to pick up two hundred high-ranking officers. 

In due course two very old destroyers arrived. 
They sailed straight into the harbor, guns ablaze. 
Later we heard that they had orders to retake 
Calais. Whether this was true or not I do not 
know, for no one ever saw them again. 

So we returned to our base, tired and hungry. 
Twenty-four hours later we received sailing orders 
for Dunkirk. But that is another story .... 



COMPARATIVE 

The list of Hytron's customers for the 
standard OC3/VR105 and OD3/VR150 
reads like the social register of elec
tronics. Proved quality products, these 
Hytron tubes are found literally by the 
millions in military radar, communica
tions, and electronic equipment. 

Now in space-saving miniature bulbs, the 
new Hytron OA2 and OB2 offer the same 
careful engineering design, rigid control of 
processing and assembly, and adherence 
to tight factory specifications which have 
made the _ standard Hytron regulators 
famous. Life and perform~nce of the 
miniature OA2 and OB2 equal those of the 
standard tubes, except that maximum 
operating current is 30 ma. for the minia
tures. Gonstruction is both. simple and 
rugged. Note, for example, use of both top 
and bottom mica supports and the heavy 
stem leads. Compare the characteristic 
data given. Consider t~e possible space 
economies. Order your Hytron OA2 and 
OB2 tubes from your jobber today. 

DATA 
HYTRON MINIATURE AND STANDARD GASEOUS VOLTAGE REGULATOR TUBES 

PHYSICAL CHARACTERISTICS AVERAGE OPIRATING CONDITIONS 

TYPI Supply Operating legulatlon Operating 
Max. Length Max. Diam. lulb la10 Volta11•t Voltage lao-lDt Current* 

(inches) (incho1) (min.) (approx.) (volt1) (ma.) 

OA2 2% ¾ T-5½ 7-pin Min. } ~ 
5-30 

185 150 2 
OD3/VR150 41/s 1?-1. ST-12 6-pinOctal 5-40 

OB2 2% ¾ T-5½ 7-pin Min. } 133 108 1 { 5-30 

OC3/VR105 41/s 1?-1, ST-12 6-pinOctal 5-40 

fSufficient resistance must always be used in series with the tube to limit current through it as follows: OA2 and OB2, ·30 ma.; 
OD3;VR150 and OC3,'VR105, 40 ma. , 
!Regulation (either positive or negative polarity) is defined as the difference in voltage when the current is varied from 
5 ma. to 30 ma. 
*Operation for extended periods of time at low current will temporarili lnCrease regulation of tube. 

BUY 
ANOTHER 

WAR BOND 

OLDEST MANUFACTURER SPECIALIZING IN RADIO RECEIVING TUBES 

MA IN O FF IC E1 5 ALE M, MAS 5 AC HU 5 ET T 5 
PLANTS, 5ALEM, NIWIIURYPORT, BIVIRLY & LAWRENCE 
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Place Reservations #~ 
with Bob~ Henry 

for post-war 

hallicra.ftl!rs 
. COMMUNl~ATIONS 

RECEIVERS 

•••• BOB HENRY has worked out details of 
a plan that will enable you to be among 
the first to get your Hallicrafters receiver 
when post-war production is started. We 
are receiver headquarters for the nation. 
We are in a position to give you the fastest 
action on the Hallicrafters equipment you· 
have long been waiting for. Priority orders 
shipped from stock at once. Oversea orders 
from members of military forces shipped at 

once. 
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HERE ARE THE DETAILS: 
Send a $5.00 deposit specifying model 
number of Hallicralters receiver you want 
for post-war delivery. 

Your old communications receiver will be 
taken in trade at time of delivery. 

You can buy on 6% easy terms, financed 
by Bob Henry. No third party, no red tape. 

Write me telling your wants. I will see 
that you get the best receiver for your 
needs. I will personally see that you are 
100% satisfied. 

WRITE NOW TO . • . DAY 
IN LINE TO GET y ... BE THE FIRST 

OUR LONG AWAITED 

hallicrafters 

Choosing U.H.F. Sites 
(Continued from paqe 19) 

last of three relays between Hartford and New 
Haven. The first is shown in (K), and the secowl 
is shown in (P). Signal strengths from Prospect 
to New Haven should be very good and they are, 
usually, SS to S9. They would be better, however, 
if it were not for the north end of West Rock Ridge 
blocking the line-of-sight path. That they could 
be better is borne out by WKNQ-25's ability to 
"suppress" WKWG-70's signal when transmit
ting over a 3¼-mile greater distance and a 400-
foot lower altitude on Buckwheat Hill in Meri
den, but with a line-of-sight path, as shown in 
(H). 

(S) shows an alternate relay route into Haddam 
via Portland. Signals over this route are about. 
the same as those over (D). The advantage gained 
by the ground falling away directly in front of 
WKNQ-12 as compared to the rising ground in 
front of WKNQ-1 is offset by the slightly higher 
hills in between. (T) shows the only path over 
which we have been able to establish direct com
munication from the city of Middletown to the 
city of New Haven. It was found quite by accident 
in a rather low part of the city while cruising 
around one drill period. Signal strengths are of the 
order of S3 to S4 and the only reason they are that 
good is probably because of ground falling away 
into the marshy stream bed at the Middletown 
end. The signal goes over the top of the Three 
Notches at the 700-foot elevation which is 100 
feet higher than the path shown in (J) with the 
remaining terrain approximately equal in both 
contour strips. 

Conclusion 
In general when selecting a v.h.f. or u.h.f. 

location, bear the following in mind: 
1) The best possible path will be a visual one. 
2) If there must be hills in between have them 

as far away from you as possible, preferably mid-
way between you and the other station. · 

3) A lower location off to one side is better than 
a higher one that shoots right into the side of a 
near-by hill. 

4) Signal!! will be stronger at a greater distance 
if the more distant location is more nearly in the 
clear. 

5) Be sure the ground slopes down from you 
towards the other station or at least that it is 
level. Rising ground directly in front of your sta
tion is bad, and at both ends of the circuit it is 
very bad. 

6) Avoid locations near busy highways since 
the spark-plug interference will be unbearable. 

7) Keep a good distance from manufacturing 
plants which might use induction heat treating 
at some later date even if they are not at present 
doing so. (A plant about four blocks away prac
tically ruins our f.m. receiver as well as our 
112-Mc receiver at WKNQ-1.) 

8) Be sure there is plenty of room for a couple 
(Continued on paqe BS) 



here~s mhat canie out ... 
mlien electronics ,vent in 

A manufacturer of metal cabinets 
recently installed resistance welding 
with electronic control- to replace 
other forms of fabrication. 

Here's what came out of his f~bri
cation costs in one year: 600 tons of 
steel, 10,000 man-hours of labor, 3,000 
pounds of welding rod. The total sav
ing amounted to $100,000. 

The reasons? Resistance welding 
with precision electronic control per
mitted use of lighter gauge stock in 
the whole structure-with strength 
and tolerance§ maintained. This, in 

turn, permitted better-planned shear
ing that greatly reduced scrap losses. 

Resistance welding control is but 
one of the many ways electronics is 
serving industry as a production tool 
--speeding fabrication, cutting costs, 
improving products. 

For full information on electronic 
applications for your industry, con
sult your nearest Westinghouse office. 
Electronic Specialists are ready to 
help with your application problems. 
Or write Westinghouse Electric Corp., 
P. 0. Box 868, Pittsburgh 30, Pa: 

J-91080-A 

., .. , .... ,. ·~ -1 

ELECTRONIC CONTRQ_L 
for resistance welding 
equipment provides ac
curate control of weld 
time, heat and timing 
sequence. Through the 
precision of electronic 
tubes, accurately con
trolled current may be 
sent stabbing through 
metal as many as 1,800 
times per minute. 

ELECTRONIC EQUIPMENT FOR INDUSTRY AND HOME • ELECTRONIC TUBES , RADIO AND TELEVISION 
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Prepare to get your "ticket"! 

With the 
Revised Edition of 

DREW'S 
HOW TO PASS 
RADIO LICENSE 
EXAMINATIONS 
By Charles E. Drew, I.R.E. A.I.E.E. 

... 
This book will give you 
the help and the 
knowledge you need to 
pass the government 
exam and get your 
.. ticket." 

So easy to follow, to 
understand. Questions 

and answers cover every field of radio 
communication _.:.. transmission or re
ception -whether in marine, aeronauti
cal, police, or broadcasting. 

It explains Basic Radio Laws; Basic 
Theory and Practice; Radiotelephone; 
Advanced Radiotelephone; Radiotele
graph; Advanced Radiotelegraphy. 

The "Bible" of the radio field -
quickest, surest way to acquire the 
knowledge you must have! 

Send/or YOUR Copy Today! 

Second Edition, 1944 320 Pages $3.00 

---------------------
ON APPROVAL COUPON 

JOHN WILEY ,& SONS, Inc. 
440 Pourth Avenue, New York 16, N. Y. 

Please send me on ten days' approval a copy of Drew's How 
To PAss RADIO L1cENSE EXAMINATIONS. At the end of that 
time, if I decide to keep the book, I will remit $3.00 plus 
postage; otherwise I will return the book postpaid. 

Name ...................................... ..- ........ , .. 

Address ............................................. . 

City and State ............•.•....•••.••••••••.••.•••• 

Employed by ........................................ · 
QST-9.45 
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of towers out back for the lower frequencies and n. 
signal squirter or two. 

9) Lack of near-by neighbors also would be a 
distinct help for BCL trouble. (You can still have 
BCL trouble on u.h.f.) 

10) Be sure you are not surrounded by steel
framed brick buildings or your signals will prob
ably just bounce back and hit you in the face. 
WKNQ-1 has four- or five-story buildings on two 
sides and they distinctly do not help. 

11) If you build a new house make provision to 
run a short direct feed line from your transmitter 
to your antenna in your building plans and see to 
it that there is a special a.c. line from your meter 
to your shack. 

12) If you use concentric cable for a feed line 
to the antenna, as may be necessary, remember 
that 75 feet of the best Army-Navy stuff will cut 
your power output in half at 112 Mc. and 25 feet 
of it will do the same thing at 1200 Mc.; so make 
your feeders short. 

Postwar Station Calls 
(Continu&i from page £0) 

This revised plan has now been approved by 
the League's Board and sent to FCC. No further 
changes are contemplated, as there is a definite 
need for the Commission's early action to imple
ment arrangements for the resumption of li
censing. Further alterations wo·uld not only upset 
the balance between call areas but would cause 
months of delay at a time when it cannot be 
afforded. 

''Bismarck" 
(Continued from page £9) 

left of Bismarck was a few charred wires and 
parts in the r.f. can. 

"We buried his remains quietly at dawn the 
next day. It was a brief ceremony. He received 
full military honors. His casket was an· empty 
beer can. We enclosed his history-written in 
fourteen foreign languages, including English -
inscribed on a bit of stainless steel." He showed 
me a card: 

Born 
Died 

jlilismarck 
60 cycles a.c. 
3,000,000 Mc. 

By this time we were both in tears, so Joe 
brought us another beer. 

(Author's Note: Due to military secrecy there 
will be no further information on this subject 
until restrictions are lifted.) 

~ Strays :'e . ~ . 
The name of the Westinghouse Electric and 

Manufacturing Company has been changed to 
Westinghouse Electric Corporation. 



Up where there are no tracks or sis,nposts, 
bombers wing faultlessly to their target-a tiny speck 

on the map half-a-thousand miles away. Helping to guide 
them to their obiective are Delco Radio products that har

ness the magic of high-frequency waves to the functions of commu
nication, navigation, detection and ranging. From compact 

radio sets to highly intricate radar equipment, these 
products represent Delco Radio's effective combination 

of engineering vision-manufacturing precision. 

Keep Buying 
More War Bonds 
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HARVEY 
brings you 

America's leading 
radio lines 

~ 
To meet your critical radio and electronic needs, 
HARVEY offers you a wide selection of compo• 
nents and equipment from the factories of Amer• 
ica's leading manufacturers. The BUD line, a 
fraction of which is described below, contains 
many typical examples of the high quality, de• 
pendable products that can be supplied to you 
without delay. 

STREAMLINED 
METER CASES 

STREAMLINED 
CABINETS 
Adaptable metal cabinet. 
for receivers and electronic 
Instruments. Rounded fronts, 
vertical corners, recenea 
hinged tops. Special opening 
at back for leads. Remov
able cover 

In a variety of types to Iii 
all applications. Sloping front 
with rounded top cover. Also 
in sizes for midget 211 and 311 

speakers. 

MIDGET 
CONDENSERS 
Compact, sturdy, convenient, 
BUD Midget Condensers fea
ture high mechanical and 
electrical efficiency. Many 
types for many purposes. 

PROMPT DELIVERIES ... 
Upon receipt of suitable priority 

Those Singing Masts 
(Continued from palJ• 41) 

principal island of Luzon where Manila, one time 
pearl of the orient is located, that the standard 
b.c. frequency transmitter was put into service. 

Hams to the Fore 
Construction and installation of the radio 

facilities was engineered and performed by Signal 
Corps personnel. Once again the amateurs were 
represented. Of the four officers connected with 
this project, all are hams. They were 1st Lt. 
Sanford T. Terry, W3AGH, previously with 
WRVA, Richmond, Va., who handled the engi
neering problems on this project. 1st Lt. Luther 
A. Pierce, jr., W9CHO, acted as OIC and opera
tions officer. Before entering the Army he was part 
of the staff of WABC, New York. Lt. Paul H. 
Juengel, jr., WSTED, was designated studio 
officer and was formerly with WBCM, Bay City, 
Mich. The writer, W6EOU, was with, the police 
radio system KNGF of Sacramento, and served 
in the capacity of transmitter officer on the ship. 
Five enlisted men also were assigned to the proj
ect and among these was Sergeant Vert Mandel
stamm, WSVJD. He also was previously em
ployed by WBCM of Bay City, Mich. WSVJD 
was one of our busiest men, his job being to handle 
studio programs and also work RCA San FraI).
cisco direct to maintain a program-cueing circuit 
with them. 

Due to time differences between here and the 
U.S.A., many of our transmissions necessarily 
originate in the early morning and late evening 
hours. Sleep is to be had if and when one can get 
it, especially during our busy periods. 

Tokyo evidently had no trouble picking up our 
transmissions as we have heard Tokyo radio re
porters refer to ~'The enemy propaganda broad
casts from Leyte" in many of their news com
mentaries. At times we were thoroughly con
vinced that they were gunning for us, as no doubt 
they would have liked to silence our instal
lation. Even Tokyo Rose was reported as having 
said in one of her broadcasts, "Lookout, Apache, 
we know where you are" - and at times we 
found ourselves inclined to believe just that! 

A constant stream of listener reports have been 
received through mail channels from Australia 
and New Zealand. Reception reports also have 
been received from Borneo and New Guinea. 
Some of the Armed Forces radio stations have 
even rebroadcast our transmissions on a scheduled 
basis to the local Gis. The ten kilowatts of power 
which we' were putting into our limited antenna 
facilities were giving us very satisfactory results. 
Daily schedules and thousands of words of press 
have been handled with San Francisco with minor 
interruptions from QRM or QRN. -

The Apache was the origin of practically all 
radio network broadcasts during the early phases 
of the Philippine campaign. If you heard some 
of them, as you probably have, then that was 
the Apache. Keep listening and looking for us 
as we are still going strong - and we hope to be 
seeing you from other places soon! 



•• [ATHODE-RAY TUBES 
• A complete line is 
available, satisfying 
every requirement as 
to size, power, and type 
of service. 

G-E Cathode-Ray Tubes range from 2 inches 
in screen diameter to 12 inches-are avail
able in different fluorescent screens and 
characteristics to match all needs-consti
tute a complete line of service-proved tubes 
for home television, oscilloscopes, and 
other applications. 

• Special glass. fused 
"skyscraper" construc
tion mounts the G-E 
electron gun rigidly, 
permanently. 

esubstantlal increases 
in efficiency have r•• 
suited from meeting 
the exacting needs of 
the armed forces. 

General Electric leads in cathode-ray tube 
design and manufacture, as it leads in other 
phases of television! Consult your nearest 
G-E office or distributor for information on 
the tubes described or listed on this page, 
or write Electronics Department, General 
Electric, Schenectady 5, N. Y. 

CHARACTERISTICS OF THE TUBES ILLUSTRATED 

Rating 
Screen diameter 
Heater voltage 
Heater current 
Focusing method 
Deflecting method 
.H:lgh-voltage electrode, 

max voltage 
Supplementary high-voltage 

electrode, max voltage 
Grid No. 1. max voltage 

for cutoff 
Grid No. 2 (accelerating 

electrode), max voltage 

GL-SCPI GL-12DP7 

5 inches 12 inches 
6.3 V 6.3 V 

0.6 amp 0.6 amp 
Electrostatic Magnetic 
Electrostatic Magnetic 
2,200 V 7,700 V 

4,400 V ----
-66 V -75 V 

---- 330 V 

Standard General Electric cathode
ray tubes are listed below 

GL-2AP1 GL-5CP7 
GL-3AP1 GL-5FP7 
GL-3BP1 GL-7BP7 
GL-3DP1 GL-9GP7 

GL-3EP1/1806P1 GL-9LP7 
GL-5BP1 GL-12AP4 
GL-5BP4 GL-12DP7 
GL-5CP1 GL-12GP7 

GENERAL. ELECTRIC 
t 5t--D8--88SO 

TRANSMITTING, RECEIVING, INDUSTRIAL, SPECIAL PURPOSE 

TUBES • VACUUM SWITCHES AND CAPACITORS 
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Here's a portable that's got everything. 

• Engineered by Hallicrafters 
• 550 KC to 19 MC in three bands 
• Accurate calibration on main dial 
• Separately calibrated band-spread dial 
• Recessed control panel 
• Built-in 5" PM speaker 
• High-Q iron core RF coils 
• Battery or AC line operation 
• Size 101/2" by 15" by 8" 
• Weight including batteries-30 lb. 

Embodying every feature desirable in a por
table receiver • • .. high sensitivity, light 
weight, sturdiness, troplcalized components, 
stability, easy handling .•• the Sky Courier 
ls the receiver for portable service. Avail
able on priority only. 

In stock for Immediate delivery on priority 
Model SX2BA- Model SX25 
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Signal Corps Radio Relay 
(Continued from pago 15) 

tht> relay chain back to Algiers. The telctype
wri ters at eithPr terminal chattered incessantly, 
the 8teady stream of vital operational traffic in
creasing in intensity as the days went by. 

The immediate success of the system brought 
urgent demands for two more mobile teletype 
terminal stations. The crew rushed back to Al
giers. Perkins again utilized his "secret" re
sources - plus the opportune assistance of a 
former schoolmate of W5EZD, on duty at the 
local signal depot. After three days and nights of 
continuous effort, two mobile stations were on 
their way to provide a radioteletype circuit from 
II CorpR to the 1st Armored Division in its drive 
upon Mateur, Terryville and Bizerte. 

But there had been neither time nor suitable 
parts tu make these units as good as their pred
ecessor. So simple a fault as a short circuit in the 
antenna system on the truck assignee! to t.he 1st 
Armored Division resulted in failure of communi
cations. Yet the outfit kept going through a hail of 
enemy machine gun fire and bombing attacks. 
Word of the failure reached Headquarters and 
W2GUM set out in pursuit, but he couldn't catch 
up until Bizerte had fallen. There he repaired the 
fault and provided the first teletype contact tu 
AFHQ from Bizertc. 

W2GUM Among First l~to Tunis 
Taking tin1e out during all this, W2GUM found 

opportunity tu be in "at the kill" in Tunis. With 
a party from the Hill 609 relay he rode the radio
jeep into Tunis on the day of ils capt,ure, May 8, 
1943, following the victorious British forces, and 
announced the event over the 8ystem to AFIIQ. 
If not the first, he was one of the first, American 
civilians to enter the city. 

After II Corps made it,; final move into Mateur 
and had withdrawn for a much-needed rest, 
the mobile terminal remained there with a sup
ply base, and the other two terminals moved 
near Tunis to serve with Advanced AFHQ and 
British First Army Headquarters. Thereafter, 
until June 15th, the three terminals maintained 
op('ration on a shared-time basis, working with 
AFHQ and each other to handle a traffic load 
reaching a daily peak of over 16,000 word groups. 
Approximately 12,000 groups were handled with 
AFHQ through the complete radio relay system, 
the remainder directly among the thrl'e forward 
terminals through the fourth relar station at Hill 
609. 

All this time the crew from Coles were beset 
with nearly every difficulty imaginable. Crystals 
were available for only four usable frequencies - - -
they needed six frequencies for the current opera
tion plus spares and alternates and additional 
ones fur operations still tu come, a total of 32·1 
crystals in all. Upon receip£ 'Of a frantic appeal. 
W2OEF flew tu Chicago, gathered up every rock 
in sight and shipped them off by air express. 
Weeks went by but still no crystals arrived in 
Africa, having been "bumped off" at every stop 
en route for higher (?) priority cargo. In despera-



THE BIRD WITH THE 16-MILE TAil 

The wire you see with the parachute on the end 
of it is a telephone wire, being payed out from 
a C-47 cargo plane. 

Bell Telephone Lahorato~ies, working with 
the Air Technical Service Command of the 
Army Air Forces, developed this idea. It will 
save precious lives and time on the battlefield. 

A soldier throws out a parachute with the 
wire and a weight aHached. The weight drops 
the line to the target area. From then on, 
through a tube thrust out of the doorway of 
the plane,. the wire thrums out steadily -
sixteen miles of it can be laid in 6 2/3 minutes. 
Isolated patrols can be linked quickly with 
headquarters. Jungles and mountain ranges 

no longer need be obstacles to communication. 

This is in sharp contrast to the old, danger
ous way. The laying of wire through swamps 
and over mountains often meant the transport
ing of coils on the backs of men crawling 
through jungle vegetation, and in the line of 
sniper fire. It is reported that in one sector of 
the Asiatic theater alone, 41 men were killed 
or wounded in a single wire-laying mission. 

Bell Telephone Laboratories is handling 
more than 1200 development projects for the 
Army and the Navy. When the war is over, the 
Labo_ratories goes back to its regular job -
helping the Bell System bring you the finest 
telephone service in the world. 

BE L L TE L E P H ON E L AB O R AT O RI E 5 Exploring dnd inventing, devising 

and perfecting for lhe Armed Forces at war and for continued improvements and economies in telephone servloe . 
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WESTERN ELECTRIC MICRO AMMETERS 
~=~r:gi,~~a~fu~~B~{i:e~!~~1{{~~ ~v,~l~~f~.1 ~:di~~ ~·t1r 
150-0-150. _Can be used with 0-200 micro amp scale listed Pe
low. Excellent as a 20,000 ohm-per-volt meter, or null, sound 

~~~d~J:n~ga~~~i~e;~~:ft~r-~~r." .1~.s.t~~:~i~~~ .i~: $ 7 • 5 0 
0-200 paper SC'ale for above . ................... , ... , .. 15c 

GENERAL ELECTRIC METERS 

8:i0i{f~m~!tf:: 29P~t~f'B~:ifte8~~se: ·. ·. ·:.·~·:: : : : : :stgg 
The Famous Newark Barile.in 
011 Filled, 011 lmprcl1,nated 

FILTER CONDENSERS 
!~t:JliK~~JtJ~8

t~ ~~\<'~}1~~ ~: 
but they're yours for immediate 
deli'veryl 

Fully iuarantced at rated voltages. 
No pnority required .. 

1t mfd.15v. DC3~:: 1½ x 4% .........•.•........ . $2.00 

f,;;tr~~'liJi5e?&11½4Al'/IH/::::::::::::::::::: ug 
2 MFD. ancl 4 MFD. In ONE CAN 

600v.DC4¾ x2½ x 1¼" .......•.•.•.•••.•••••••.•.. 80c 

THORDARSON TRANSFORMERS 
(Poy:er Transformers and Chokes) 

T-45556 or T-92R21 leads out of side. 778 v. C.T. at 
200 MA. 

115 v. 60 Cycle 6.3 v. C.T. at 5 A. 
5 v. at 30 amp. 9 lbs.. . . . . . . . . . . . . . . • . . . . . $5.29 

T-13C30 8.H. !SO MA. 200 ohm 1600 v. 
Insulation 2¼ lbs.. . . . . . . . . • . . . . • . • . . . . 1.41 
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tion, the boys garnered some salvage quartz stock 
and Joe Durrer set to work grinding the precious 
blanks on a whetstone. A sympathetic and gener
ous amateur photographer from AFHQ fur
nished his only piece of plate glass for the final 
polishing. And just in time, too; as fast as the 
crystals were .finished, off they went by motor car
rier and air transport to their respective stations. 

Supplies had to be distributed to the isolated 
relay stations. Trucks shuttled back and forth 
almost daily between Algiers and Tunisia dis
tributing operating personnel, food, PX supplies, 
clothing and other essentials. A total of 4,000 
gallons monthly of "white" gasoline (a precious 
and supposedly unobtainable cargo) were dis
tributed in 5-gallon "jerry" cans for the power 
units. Despite guard precautions prowling Arabs 
raided the relay stations, cutting control lines and 
carrying off supplies and clothing. 

W2DSY practically lived at the message center 
in AFHQ, pounding the teletypewriter twelve to 
sixteen hours a day until GI operators could be 
obtained. The boys spent every available moment 
traveling up and down the system, checking and 
rechecking the operation of the equipment, adding 
to the instruction and technical training of the 
GI operators, scrounging for spare parts among 
captured enemy supply dUillpS - and, inciden
tally, collecting some valued souvenirs. Oppor
tunities were found to revise the original equip
ment or increasing its reliability under the terrific 
beating of continuous operation in vehicles and in 
tents exposed to mountain-top snow, sleet and 
rain storms. 

A measure of relief from the terrific strain of the 
preceding weeks was granted on June 15th, when 
operations were suspended until July 7th to per
mit overhauling equipment.and the assembly of 
new stations preparatory to the invasion of Sicily. 

The original system was then reopened and a 
new system providing full duplex operation in
stalled, extending from Tunisia to Malta with 
relays at the tip of Cape Bon and on Pantelleria 
Island. WlCIW . accompaniea the 250-watt 
terminal gear to Malta by boat. Thumbing his 
nose derisively at both the Luftwaffe and the local 
a.a. batteries, he set up his station on the brink 
of a cliff facing the mainland. It was an ideal loca
tion for v.h.f., but right in the line of fire! The 
crew ducked as Jerry bombers skimmed the waves 
and swooped up over the edge of the cliff - and 
then ducked again as local reception committees 
pumped ack-ack at the marauders. 

With the imposition of radio silence, there was 
no way in which to determine whether the 148-
mile gap between Pantelleria and Malta could be 
bridged with v.h.f. So the crews stood by chewing 
their .fingernails until D-day, July 7th. When, to 
their relief, operations began they experienced 
unbelievably strong signals and circuit reliability. 
This circuit had been expected to carry a heavy 
bulk of traffic for the invasion commanders, but 
the rapid development of the campaign required 
the handling of only 15,158 word groups during 
the period of operation ending August 9th. 



HELPS FOR RADIO TRAINING 

DINTS A 
KINKS ,.. ... .., ..... , ... 

.... .,_ 

* * * 

Amateurs are noted for their ingenuity in overcoming by clever means the 
minor and major obstacles they meet in their pursuit of their chosen hobby. 
An amateur must be resourceful and a good tinkerer. He must be able to make 
a small amount of money do a great deal for him. He must frequently be able 
to utilize the contents of the junk box rather than buy new equipment. Hints 
and Kinks is a compilation of hundreds of ~ood ideas which amateurs have 
found helpful. It will return its cost many times in money savings - and it 
will save hours of time. Price 50 cents 

:J/ie Radio Amaleur'6 oflcende Wanua( 
To obtain an amateur operator's license you must pass a government examina
tion. The License Manual tells how to do that - tells what you must do and 
how to do it. It makes a simple and comparatively easy task. of w~at pthenyise 
might seem difficult. In addition to a large amount of general information, it 
contains questions and answers such as are asked in the government exam
inations. If you know the answers to the questions in this book, you can pass _ 
the examination without trouble. • Price 25 cents 

__ ,._, ___ _ 
·------··••·--.... -___ ._. __ 

fi.ow lo &come a Radio Amaleur 
Universally recognized as the standard elementary guide for the prospective 
amateur. Features equipment which, although simple in construction, con
forms in every detail to present practices. The apparatus is of a thoroughly 
practical type capable of giving long and satisfactory service - while at the 
same time it can be built at a minimum· of expense. The design is such that a 
high degree of flexibility is secured, making the various units fit into the mo,Fe 
elaborate station layouts which inevitably· result as the amateur progresses. 
Complete operating instructions and references to sources of detailed informa
tion on licensing procedure are given. Price 25 cents 

RADIO, Type A- This calculator is useful for the problems in• 
volving fr~ency, wavelength, inductance, capacity etc. It has two 
scales for P sical dimensions of coils from one-half inch to five and 
one-half inc es in diameter and from one-quarter to ten inches in 
lemtth; a frequency scale from 400 kilocycles through 150 mega• 
cycles; a wavelength scale from two to 600 meters; a capacity scale 
from 3 to 1,000 micro-microfarads; two inductance scales with a 
range of from one microhenry through 1,500; a turns-per-inch scale 
to cover enameled or singlet silk covered wire from 12 to 3 5 gauge1 double silk or cotton covered from O to 36 and double cotton coverea 
from 2 to 36, Using these scales in the simple manner outlined in the 
instructions on the back of the calculator, 1t is possible to solve prob• 
lems involving frequency in kilocycles, wavelength in meters, induct• 
ance in microhenrys and capacity in microfarads. Gives the direct 
reading answers for these problems with accuracy well within the 
tolerances of practical construction. $ 1.00 

OHM'S :a.AW, Type 8- With this concentrated 
collection of scales, calculations may be made involv• 
ing voltage, current, and tesistance, and can be made 
with a single setting of a dial. The power or voltage of 
current 01' resistance in any circuit can be found easily 
if any two are known. This is a newly-designed Type 
B Calculator which is more accurate and simpler to 
use than the justly-famous original model. It will be 
found useful for many calculations which must be 
made frequently but which" are often confusing if done 
by ordinary methods. All answers will be accurate 
within the tolerances of commercial equipment. $ LOO 

ABOVE PRICES ARE POSTPAID • PLEASE DO NOT ReMIT IN STAMPS 

I\MERICI\H RI\D10 RELI\Y LEI\GUE, INC., West Horllord, Connecticut 
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~WAN~TED 
More Raytheon 
Field Engineers 

TO SERVE 
THE NAV-Y 

In the U. S. or Abroa~ 

THE NAVY has asked Raytheon to 
greatly expand its Field Engineering 
force to take care of the Raytheon 
Electronic Equipmept now.playing a 
vital part in all naval operations. 

Raytheon invites you to join this 
essential group if you have (1) prac
tical experience in building amateur 
rigs, (2) extensive experience in in
stalling or maintaining .classified 
military electronic equipment during 
the war, and (3) are physically fit. 
The job is supervision and installa
tion of vital radio •detection gear at a 
United States base or Naval activicy 
abroad. 

You. will serve the Navy, and you 
will gain experience of inestimable 
value in any future position in this 
growing. field. 

WRITE TO CLARK C. RODIMON, Wl SZ, 
Raytheon Manujacturing Company, 
Field Engineering Division, Waltham 
54, Massachusetts. All hiring will con
form to War Manpower Co"irimission 
regulations. 

(Continued from page 88) 

W2DSY and WlCIW returned- to the States . 
about the middle of July to utilize their experi
ence in dev.eloping a strictly GI version of the 
radio relay equipment. As replacement, Harold 
H. Kinnaman stayed on after completing another 
te~hnical mission. 

With the materialization of plans for the use of 
radio relay in Sicily and eventual)y in Italy, 
\V5EZD and Durrer set out in the radio-jeep for 
reconnaissance in Sicily. They landed during the 
peak of the fighting and managed to get into more 
excitement than space permits recount. Durrer's 
penchant for hard-cooked eggs, which he was 
boiling over a camp fire one afternoon, apparently 
was shared by others. When shots came whistling 
by their ears with unmistakable intent, Durrer 
and party evacuated with equally unmistakablP 
intent. He's still wondering who ate the eggs! 

The boys selected Mt. Laura as the site of the 
relay station for a circuit from the American 
Seventh Army at Palermo to the 15th Army 
Group near Syracuse. Again with utter disregard 
for theory, which claimed that v.h.f. couldn't work 
that 135-mile jump from Mt. Laura to Palermo, 
the boys set up the equipment. Had they plotted 
the contour ahead of time, perhaps they would 
have thrown in the sponge. As it was the circuit 
worked nicely without excessive fading. They 
really knew then that v.h.f. could "go places 
and do things" despite all talk about line-of-sight 
operation. 

All wire circuits across Sicily were destroyed by 
retreating enemy forces. The only available 
primary communication between the major 
headquarters had been by battle-weary SCR-299s. 
But now radio relay was on the scene, with tele
type providing four times the 299's traffic-
handling speed. So the manual circuits were 
closed and v.h.f. radioteletype took over until its 
need on the island no longer existed. 

Shortly after its installation the Mt. Laura re
lay was placed under observation by the Luft
waffe in daily sweeps over the Bizerte area in 
Tunisia. This site was directly in their path. As 
the heavy bombers thundered over, barely 500 
feet above, the fighter escorts would peel off and 
circle the area while the relay crew struck poses of 
innocence and nonchalance. When Perkins swore 
he was going to bag a couple of Nazi planes, the 
firing pins of the two .50-calibre machine guns 
mysteriously disappeared. Finally, the pilots ap
parently became convinced that the crew was 
harmless, and thereafter gave them no trouble. 

Arriving in Algiers, they tarried long enough to 
see the original AFHQ relay system dismantled 
and on its way to Italy to establish new records 
and win new laurels. Information received subse
quently has revealed that this radio relay equip
ment won its greatest fame in providing com
munication from the Anzio beachhead through a 
relay at Naples to the Fifth Army first at Caserta 
and later at Presenzano. This circuit bridged 
enemy-held territory in a manner impossible by 
wire, furnishing for this vital operation the pri
mary means of communication with_ all the relia-
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since the beginning of radio broadcasting 
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BR AC H Antennas, tested After the war, B RAC H 
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cut in radio chassis 
Greenlee Punches make this tough job 
easy. No reaming, filing or tedious drill• 
ing. Tool has three parts: punch cuts ' 
through chassis, die supports metal to , 
prevent distortion, cap screw is turned 
with wrench to cut holes. Sizes for holes 
¾" to 3½". Ask your radio supply or 
electrical jobher or write fur folder and 
prices. Greenlee Tool Co., 1869 Colum
bia Ave., Rockford, Illinois. 
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ENGINEERS WANTED 
• • 

Here's an opportunity to Join one 
of America's largest manufacturers 
of electronic and communications 
equipment. 

Radio 
•Electrical 
Electronic 
Industrial 

(Job evaluation) 
•M e c h a n i c a I 

•Factory Planning 
Materials Handling 

Manufacturing Planning 
Work in connection with the manufacture 
of a wide variety of new and advanced 
types of communications equipment and 
special electronic products. _ 
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Write giving full qualifications, 
or apply to: 

R. L. D., EMPLOYMENT DEPT. 

Wesrerli Electric Co. 
100 CENTRAL AV. KEARNY, N. J. 

• Also: C, A. L. 
Locust St. Havei:hill, Mass. 
Applicants must comply with WMC regulations 

Phone, ire 5!! Write 

WHOLESALE 
Radio-Electronic Parts 

/ 
Tubes, Sets and 

Equipment 

• 
B. C. SCELI i CO. 
!27 Asylum St. Hartford, Conn. 

Tel~phone 2-1144 
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bility and traffic capacity of a wire teletype cir
cuit, handling approximately 20,000 word groups 
per day during the operation. 

Description of a Radio Terminal 
Basically, the radio terminals included a 50-

watt (or 250-watt) Motorola f.m. police radio 
transmitter and an associated receiver operating 
in the 30--40-Mc. band. The antenna~ were either 
Link vertical coaxial types supported on 30-foot 
poles or vertical half-rhombics (inverted "V"), 
four wavelengths on a side, supported by poles or 
convenient trees. The half-rhombic was end-fed 
directly from the transmitter's antenna coupling 
coil against a counterpoise laid directly on the 
ground for the full length of the system. 

The intermediate step to teletype operation 
was the British two-tone telegraph apparatus. 
This unit was located with the radio transmitter. 
In transmitting, it was keyed by the teletype
writer contacts and sent "marking" pulses on one 
frequency and "spacing" pulses on another fre
quency, several hundred cycles apart. The two
tone output was impressed upon the modulator 
input in the same manner as a voice signal. In 
receiving, each filtered and rectified incoming 
tone produced a voltage which was amplified to 
actuate the teletypewriter receiving mechanism. 

The fixed radio terminal at higher headquarters 
generally employed a 250-watt transmitter and 
a heavy-duty 5-kw. gasoline engine power unit or 
a commercial power source. For simplex opera
tion the transmitter and receiver were installed 
together with one antenna. For duplex operation 
the receiver and transmitter were separated up to 
500 feet or more to avoid mutual interference and 
utilize individual antennas. The two-tone unit was 
remotely controlled over a d.c. signaling circuit 
from the teletypewriter in the Headquarters sig
nal center, usually several miles away. 

The mobile radio terminal was entirely self
contained with 50-watt transmitter, receiver, 
two-tone unit and teletypewriter in the body of a 
¾-ton weapons-carrier. Two 2½-kw. portable 
gasoline-engine power units were carried in a 
¼-ton trailer towed by the weapons-carrier. For 
duplex operation, the receiver was removable for 
installation at a distance. Vertical coaxial an
tennas were used. It was possible to operate these 
terminals in motion on a simplex basis by provid
ing a vehicular whip antenna. The self-contained 
feature was of considerable value in permitting 
the stations to move rapidly behind an advancing 
headquarters, being ready to operate immedi
ately upon arrival at a new location. 

The relay stations used the same equipment as 
the fixed high-power terminal station, without 
provision for teletype monitoring. In communi
cating from a relay station to a terminal or an
other relay, voice was used when teletype opera
tional traffic could be suspended. Receivers were 
located 500 to 3000 feet from the transmitter site, 
depending upon terrain, to avoid interference 
from harmonics radiated by the transmitters and 
spurious responses in the receivers. 
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FEATHERWEIGHT PRE,SSURE 

• 
You'll 
HEAR 

MORE 

from 

Astaticl 

• 

Outstanding Characteristic 
of Astatic Pickups 

Astatic Low Pressure Crystal Pickups have. contributed, as no 
other phonograph part, to long record life and quality repro
duction of recorded sound. An even higher standard of phono
graph performance is assured with Astatic Pickups of tomorrow, 
incorporating not only the- pr.inciple of-featherweight pressure, 
originally introduced by Astatic, but dramatically new and im
proved features for increased enjoyment of modern recordings. 
As FM will contribute to the improvement of radio reception, so 
will Astatic's finer Crystal Pickups advance the fidelity of phono
graph record reproduction. 

COMMERCIAL RADIO INSTITUTE 
A RADIO TRAINING CENTER FOR 24 YEARS 

Resident Courses Only • Pre-Induction, Broadcast, Service, Aeronauti
cal Television, and Marine telegraphy classes now forming for Oct. 1. 
Literature upon request. Veteran training. 

Depf. B, 38 West Biddle Street, Baltimore 1, Maryland 

RADIO 

ENGINEERS 
DRAFTSMEN 

WANTED 

An imporlanl 
announc:emenl 

WARD LEONARD next month will start the dis• 
tribution of bulletin, describing its greatly ex
panded line that is now being made available 
to the trade through Radio and Electronic Parts 
Distributors. The line will include a complete 
assortment of 

RESISTORS - RELA VS - RHEOSTATS 

Each bulletin will be complete in itself and will 
be distributed as soon as it is printed. Write for 
your copies now. 

For development and design of 
marine radio telephone, tele
graph and navigational equip
ment. Permanent positions avail
able with pioneer company. WARD LEONARD ELECTRIC CO. 

write 

Mackay Radio and Telegraph Company, (Inc.) 
MARINE DIVISION 

111 EIC?HTH A VE. NEW YORK 11, N. Y. 

~- Radio and Electronic Distributor Division 
~ 41 West Jackson Blvd., Chicago, Ill. 
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WANTED 

FLIGHT RADIO OFFICERS 
Intercontinental Division of the Transcon
tinental & Western Airlines, Inc., needs 
Flight Radio Officers immediately, who 
possess the following qualifications: 

Second class radio telegraph 
license or better. 

United States citizenship. 

High school education or its 
equivalent. 

• 

For further information apply in person 
or write to: 

TWA Employment, Hangar No. 2 
Washington National Airport 

Washington 1, D. C. 

W MC hiring arrangement• approved 

• • • 

The Key to Easier Sending 
SEMI-AUTOMATIC V I B R O P L E X 

RADIO KEY 

Genuine "Original" 

DeLuxe Model 

THE Vl&ROPLEX CO., INC. 
a33 BROADWAY • NEW YORK 3, N, Y • 
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The complete relay station operating comple
ment included one officer and fifteen men, operat
ing as an independent detachment with respect to 
supply, administration, and maintenance. The 
enlisted personnel included two radio repairmen, 
one power plant attendant and motor mechanic, 
two clerks, one cook and nine radio attendants 
who doubled as guards. They were equipped with 
first class cooking facilities and tents for long 
periods of operation in inclement weather. Ve
hicles comprised one ¾-ton jeep, with trailer, one 
2½-ton cargo truck and a I-ton trailer with in
stalled power unit. The crew was armed with 
one .50-caliber anti-aircraft machine gun, four 
sub-machine guns, and twelve .30-caliber rifles. 

Jamming 

On a few occasions adjacent long-range radar 
installations and l.f. high-power c.w. stations 
caused interference to the AFHQ terminal 
station resulting in cessation of service for several 
hours at a time. For a number of days after the 
beginning of the Sicilian campaign, operation of 
the relay systems created interference to Allied 
intercept activities in the band from 38 to 40 Mc. 

It became the practice of the enemy stations to 
adjust their operating frequencies close to those 
utilized by the relay systems thereby preventing 
interception by Allied Forces operating in areas 
within or adjacent to those served by the relay 
stations. It was necessary to suspend operation 
completely for five days until the enemy air ac
tivity had withdrawn partially whereupon service 
was resumed on full-time basis during night hours 
but on a restricted basis during daylight hours for 
an additional several days until the activity 
ceased within the range of the relay station. 

Suspected attempts at jamming the relay sys~ 
tern by the enemy on three different frequencies 
were unsuccessful. The signal strengths were be
low the minimum level to actuate the receiver re
lay circuits. Had the signals been of sufficient 
strength to actuate the receiver relays, it is prob
able that operation could not have been contin
ued in view of the presence of those signals on 
more than one frequency which would have given 
rise to a tendency for the simplex system to op
erate in both directions simultaneously or for a 
"lock-in" of two or more relay stations. The 
jamming enemy signals were received with hori
zontal polarization as indicated by appreciable 
signal increases when horizontal antennas were 
substituted for the vertical coaxial antennas used 
normally. Possible effects of jamming need not Le 
given as much consideration in the operation of a 
duplex system wherein transmission is continu
ous in both directions simultaneously in view of 
the "capture effect" of f.m. signals, or the ability 
under normal conditions of the stronger desired 
signal to override the interfering signal without 
interference from the latter. 

Teletype Operation 

The potential capacity of a duplex system is 
approximately twice that of a simplex system and 
may be achieved with the addition of relatively 
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DOUBLE SENSITIVITY 
D. C. VOLT RANGES -
0-1.25-5-25-125-50_0-2500 Volts 

at 20,000 ohms oer volt for areater ac
curacy on Television and other high 
resistance D.C. circuits. 

0-2.5-10-50-250-I000-5000 Volta, 
at 10,000 ohms i;:i~ volt. 
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D. C. MILLIAMPERES 
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M.V. 
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ATTRACTIVE COMPACT CASE 

Si~~lt½::,~:~~; 6';;,_t1~f.ily bf~~: 
molded caae, with strap handle. A 
11uitable black':, leather carryina: case 
(No. 629) al•o available, with strap 
handle. 
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an teed meter. 

SIMPLIFIED SWITCHING 
CIRCUIT , 
Greater ease In chanllins ranses. 

Write for descriptive folder giving full 
technical details 
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Precision first .•.. to last 

625-JV Triplett 
ELECTRICAL lNSTRUMENT co. BLUFITON, OHIO 

Qli)~~ir:~I~~ ~NEMT~EN-N-AS __ _ 
2608 Ross Ave. Dallas 1, Texas · 

RADIO ENGINEERS 
WANTED 

Radio Engineer for installation, 
maintenance and servicing essen
tial electronic equipment in United 
States and abroad: Electrical 
background and practical radio 
experience required. Age 28-40. 
Salary $3600 up plus living 
expenses. Wire or write Radio 
Division, 2519 Wilkens Avenue, 
Baltimore 23, Maryland, for 
application forms. 

WESTINGHOUSE 
ELECTRIC CORPORATION 

Are Maintaining Communications 
• The wide experience and engineering 
triumphs in creating special antennas for 
the Armed Forces is at the disposal of 
the amateur. Up to V-E Day, Premax 
devoted . its entire facilities to •building 
equipment for the speeding of V-Day! 

Pren1ax ?roducfs 

Division Chisholm-Ryder Co., Inc. 
4519 Highland Avenue Niagara falls, N, Y. 
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American Radio Relay Leasue, We•t Hartford, Connecticut 
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available, Chrome finished base and super
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points of adiustment to suit the most critical 
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little extra equipment. The British 7B teleprinter 
machines were capable of "blind duplex" opera
tion so that one machine could be used at each 
terminal. However, local copy was not printed 
during transmissions giving rise to delays in cor
rection of errors in typing unless the operator 
was highly experienced. Converting the simplex 
radio relay system to duplex thus required the 
addition of one relay transmitter to each relay 
station with a slight change in the wiring of the 
receiver control circuits and the provision for 
sinultaneous operation of both receiver and trans
mitter at each terminal station involving physical 
separation of the two units or operation on fre
quencies sufficiently separated to avoid inter
ference in the receiver from the local transmitter. 

American teletypewriter machines are com
monly used in pairs for duplex operation, one for 
transmitting and one for receiving. This arrange
ment is desirable since local copy is made of all 
transmissions for record and correction of trans
mittal errors can be made at the moment. 

Although the teleprinter is capable of operation 
at a speed of 60 words per minute, the actual 
speed achieved in manual keyboard operation 
rarely exceeds 40 w.p.m. However, with auxiliary 
type perforators and automatic keying apparatus 
the maximum possible speed may be achiovcd. 

Conclusion 

Once the bugs were ironed out of the technical 
and administrative phases of operating a radio 
relay system, the Motorola and Link equipment 
really settled down to do a job which should:go 
down in the annals of military and radio history. 
Actual figures gleaned from traffic reports reveal 
conclusively that the v.h.f. radio relay could pro
vide communication reliability 50 to 100 per cent 
greater than that of wire lines installed under 
equivalent combat conditions. 

In several cases the radio relay became the 
only means of primary communication between 
two or more headquarters. The technique evolved 
on the battle.fields of Tunisia opened up new and 
revolutionary fields in tactical military communi
cations. Little did the Signal Corps engineers, 
sweating and slaving to prove out their first single 
channel radio relay principles, visualize the giant 
this radio relay would become within the fol
lowing two years. With design based in general 
upon their equipment, but incorporating many 
new features such as provision for three two-way 
telephone cqnversations and up to twelve two
way teletype conversations simultaneously over 
one radio relay system, demands from the over
seas combat forces for the new standard equip
ment have poured in to the extent that there is 
now available for use enough gear to provide a 
circuit mileage running well into six figures. 

Looking into the future, one can readily visu
alize radio relay for radio amateurs in the postwar 
era, providing solid communication over hundreds 
and perhaps thousands of miles on v.h.f. -
wholly unaffected by the vagaries of propagation 
normally encountered ~ our conventional DX 
bands on the lower frequencies. 



OF THINGS 
TO COME .. 

A complete transmitter-200 
Watts-5 Bonds-ECO or 
Crystal Control-Remote Push 
Button Selection. A companion 
unit designed for use with the 
Cascade Frequency Multiplier 
described recently. 

These units are not available 
at present but we con pion on 
that new rig now and be ready. 

COTO-COIL CO., INC. 
COIL SPECIALISTS SINCE 1917 

65 PAVILION AVE. 

COMPLETE RADIO TRAINING! 
All branches of communlcatiollS, includina television and FM 
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GRADUATES 17 YEARS OF AGE-prepare for radio 
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VALPARAISO TECHNICAL INSTITUTE 
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CANDLER SYSTEM CO. 
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LEO·s SPECIAL! 
Immediate Delivery on this A 
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Handles AC and DC Voltmeter, DC Milllammeter, High and 
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D'Aronsval movement. Write for priority infomiatlon today. 

PHONO AMPLIFIER KITS 
Complete with tubes, all parts, 
chassis, diagram, etc. Priority 
AA-5 or higher. $9 50 
No. 1059..... ... • 

We Feature Hallicrafters 
IHio1~~¥-!\I'::-~.. America's outstanding "radio 

man's radio." Available for Im
mediate delivery on priority. 
Write for full details today! 
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44 Page Radio Parts Flyer. FREE 
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For Anyone YV"hose Equipment Includes Amplifiers. Pulse 

g!dll!ti;:·a:Iitt::AP':ar!t:11zre;:iri~0 :Sl!o'::st:;;'f,~~1:,~{ 
of Laboratory D.C. Power. 

Readin.r time only ten niinutes_, but these bulletins will Qring ypu 
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206 PA that are setting new standar:fs of performance and depenl 
ability. And they'll show you the design refinements. operating 
conveniences and precision construction that makes this performance 
possible. Write for them today. ~ 
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HARVEY RADIO LABORATORIES, INC. 

451 CONCORD AVENUE CAMBRIDGE 38, MASS. 

RADIO 
RADIO Technician and Radio Communicatlona course•• 
Re4l1ter now for new claasea 11tartlnfi1 first MONDAY of 
each month. Day and Evenlnll Classes. 

AMERICAN RADIO INSTITUTE 
101 West 63d St. New York 23, N. Y. 

Approved under GI Bill of Rights 

LEARN RADIO 
Pre-Military training for beginners. Cataloi on re<1uest. We 
le•ch all technical branches of radio. Lie. y the Comm. of 
Ma11. Dept. of Education. 

MASSACHUSETTS RADIO SCHOOL 
11 Boylston Street 

LEARN CODE 
Improve Your Sending 

G. C. Automatic 
"KIYIR" 

Will Teoch You Code
Speed Up Your 

Receiving 

TYPE "A" $25 

Boston, Massachusetts 

New, Different, Efficient. Ad(ustable speed, silent induction typo 
A.C. Motor. In small walnut finished case with carrying handle. 
Complete with 1 0 rolls of selected double perforated tape. A 
wide variety of other tapes available at 50c per roll. 

If Your Doaler Can Not Supply You, Write U. 

GARDINER & COMPANY N.":1!~.:.tr~~";.\. 
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tenna design - and has worked on all bands. 
Almost equally a motorcycle enthusiast, OM 
Kahn has employed this hobby also to good ad
vantage during the war. His flying figure thun
derously shuttling back and forth on his gas bike 
between tlie three Electro-Voice Mfg. Co. plants 
is a familiar sight on the highways and byways 
around South Bend, Ind. . . . John G. Mar
shall, W9ARL, whose contribution to the art 
of antenna matching starts on page 23, received 
his first license in 1930 with the call he still 
holds. His earlier amateur activity was on 7 
Mc., but for six years before Pearl Harbor he 
was to be found exclusively on 14- and 28-Mc. 
'phone and c.w. On the rolls as Century Clubbcr 
No. 18, he participated in the 1937 and 1938 
DX contests. In 1938 he was national fifth place 
winner-and the leading W9. DX being his' 
chief interest, it was only natural that most of 
his experimenting has been in connection with 
directional antennas. W9ARL holds a radiotele
phone first-class license, and for a short time he 
served as a civilian radio instructor for the En
listed Reserve Corps of the Army Signal Corps 
when it was active in 1942. More recently he was 
discharged from the Navy, having served in that 
branch of the service as a radio technician. . . ._ 
Capt. Oliver D. Perkins, ex-W7MH-W7NK, 
operated exclusively on 7- and 14-Mc. c.w. 
from 1925 to 1938. Interspersing ham activ
ity, brasspounding aboard WGX and KUTG, 
local b.c. station KOAC, and the addition of an 
XYL with his higher education at Oregon State, 
he received a B.S. degree in communication engi
neering and a commission in the Field Artillery 
Reserve in 1931 - adding an M.S. degree in 
physics in 1933. On becoming a registered pro
fessional engineer in 1934, Perkins served as an 
engineer at KOIN in Portland, and later as 
consultant for KGU, Honolulu. Entering Civil 
Service in 1936 as a radio engineer with the Signal 
Corps, his duties took him to Washington, Fort 
Sam Houston, and Fort Shafter, T. H., doing 
engineering and installation jobs including some 
of the first Army Airways Communication Sys
tem radio nets. In 1940 W7NK was transferred 
to the Signal Corps Engineering Laboratories 
to develop vehicular radio equipment for combat 
troops. Donning a uniform in 1942, some of his 
subsequent activities are discussed beginning on 
page 11 of this issue. Now on the Engineering Staff 
at the Headquarters, Signal Corps Engineering 
Laboratories, Capt. Perkins' personal postwar 
plans naturally include a prompt return to the 
ham bands. 

Two old-timers - so far as QST appearances 
are concerned - return this month with the by
lines of Paul J. Palmer, W8UGR (Splatter, 
January, 1943, p. 16), appearing over a deecrip
tion of another QSL-type rig (p. 48), and of 
Philip S. Rand, WIBDM (Splatter, November, 
1942, p. 12) atop a discourse on choosing u.f.h. 
sites by plotting favorable transmission paths on 
contour maps (p. 16). 



For the Man_ufacture of All Types of 

RADIO COMMUNICATIONS EQUIPMENT 

Any type of radio communications equipment-from 
complete airline installations to specialized units re
quired by various industries-make up the extensive 
line of Wilcox products. All Wilcox equipment is
known for dependable performance and Wilcox as· 
semblies are adaptable to the space available for 
installation. In postwar developments Wilcox will 
hold its place as pace-maker for advanced designing. 
Inquiries are invited. 

WILCOX ELECTRIC 
COMPANY,INC. 

Manufacturers of Radio Equipment 

FOURTEENTH AND CHESTNUT KANSAS CITY, MISSOURI 

EA-SY TO LEARN CODE 
It fa easy and pleasant to learn or increase 
apeed the modern way - with an Instructo
Qraph Code Teacher. Excellent for the 
beainner or advanced student. A quick, 
practical and dependable method. Available 

:f:s8ai!~~n ~g~~bje:Js.8t~:~e;~ ff~c:J 
WPM. Alwayo ready, no QRM, beats having 
someone send to you. 

ENDORSED BY THOUSANDS! 
The InstructoJlraph Code Teacher liter
ally talces the place of an operator-instructor 
and enables anyone to learn and master code 
without further assistance. Thousands of suc
cessful operators have "acquired the code" with the Instructograph 
System. Write today for full particulars and convenient rental plans. 

INSTRUCTOGRAPH COMPANY 
4'709 SHERIDAN ROAD1 CHICAGO 40, ILLINOIS 

Representative for Canada: 
Radio Cottei1e of Canada, 54 Bloor St. West. Toronto 

• Engineers • 

Prominent midwestern manufacturer of radio trans
mitting equipment is looking for two graduate 
engineers for development work in AM and FM 
transmitters. Starting salary good and future for 
advancement excellent. 

Box 135, QST 
38 LaSalle Rd,, West Hartford 7, Conn. 

BROADCAST 
PROGRAM AND RECORDING AMPLIFIER 
Showing the wide range of the complete Wilcox 
line with this amplifier which is designed espe
cially for use by the broadcasting industry. 

lletter to KNOW 
~:Jhan to guess 

Introduction to 

The man who "knows 
i/!Ahls theory cold" is the 
. '\ man w~o goes fur• 
.~ ther faster In radio. 
~- .. \ Ford com{,lete m•stwy of 

the essentials of radio and 
electriciry required for license 
exams and needed jn all prac
tical radio work, use Tucker's 
INTRODUCTION TO PRACTI• 
CAL RADIO. 

PRACTICAL 
RADIO 

By D. J. Tucker 

Fully illustrated. 
With tables and 
glossaries. $3.00 

Order from your 
bookstore or from 

THE 
MACMILLAN 
COMPANY 

60 Fifth Ave. 
New Yark 11 

Written by a "'ham" of 24 
years' experience, chief ra• 
dio engineer for 3 Dallas sta• 
tions, this new book teuches 
the principles of radio so 
clearly and thoroughly that 
you will be able to use them 
with complete assurance. 

It covers 1111 the basic theory 
and shows how to apply it fo 
the construction and operation 
of radio parts. 

1 

It explains fully the madie• 
maria needed for radio work 
tit the boints wber• ii is 11s•d• 
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HAM-ADS 
naltJ.t:n~.t~~ ta1r1J'1~rtf~~u!.4f:' e'i'i>~!!~ti'r: &i 
their pursuit oHhl' art. 

(2) No display o! any Ch9.l'acter will be accepted. nor can 

~i1t.S~\'t.,;f E~~11~:crR.-~':i~:~ fc:'~J! ~i~~~ 
tlsement stand out !rom the others. 

(3) The Harn-Ad rate Is 30c• per word, except as noted In 
paragraph (6) below. 

(4)•Remlttance In !ull must aecompan_, copy. No cash or 
contract disooµnt or ageJWY commlsslo11 will be allowed. 
mJg{h~=!:~ub'lic!i~"!f~.ls the 2'5tb o! tbe second 

wh\itA~p':i".Irali;!'J:~m. P?f ~6'~~~1# agg~~~~"cii:~!1~ 
nature and Is placed and signed by a member o! the Ameri
can Radio Relay League. Thus, advertising o! bona fide 
surplus equipment owned, used and !or sale by an Individual 
or apparatus offered !or exchange or advertising Inquiring 
!or special equipment, I! by a member o! tbe Amerlcan Radio 
Relay League takes the 7c rate. An attempt to deal In ap-
&,~~c~qi'n"t!fr' ;3~~ 'i,";'tg,bfak~ ~1\\1~t: 
Provlalons at- paragraphs (1), (2), (4) and (5), apply to 11.ff 
advertising In tbls column regardless o! wWch rate may 

apFi5 Because error Is more easily a voided, It Is requested sl&'
nature and address be printed plainly. 

Har;;.in made no investigation of the advertisers in the 
c/a · ed columns, the Publishers of QST are unaGle to 
wnc. for their integrity or for the grade or character of 

the prod11cts ad,:ertised 

QUAR'.Cl1;,- DirecUmJ?orters from Br_azil of best quality pure 
. , ·quartz suitable for makmg plezOo'electric crirstaJ.s. , . 
.. Diamond Drill Carbon Co.,-719 World Blog,; New York City. 
CO:MMERCU,L radio op~rators e:.Camination questions ·a.n:d ·
answ,,rs. One dollar_ p0r·element. G. -C.·Waller, W5ATV, 6540 
Washington .Blvd., l'ulsa, Okla., · 
WHY NOT turn your unttsed equip,,;c~t mto r;,,,.dy cash _-.hich 
may be applied tQwards new 'piid bett.er equipment aftw the 
war? Leo, W9GFQ; offers you the best cash prices for communi

. ~atio'!" . ~•celvers an,d test equipme'!,t. Wnte. tod_a.y for large 
ilh19tl'atcd catalo~. Wholes:,J.e Radib Laboratories, 744 W, 
Broadway, Council Bluffs, Iowa. 
CRYSTALS available...:... all types; includirig 100 kc., 46~ k~. 
and 100 kc. Broadcast and aircraft given prompt attention, 
Scientific Radio Products, Council Bluffs, Iowa. 
CRYSTALS: complete units or blanks. All types. Your specifica
tions and tolerances, One or one lnillion. Refinishing and repair, 
ing of_your present units. Rex Bassett, Incorporated, Ft. Lauder-
dale, Fla. _ . 
RADIO TESTS - Pre-examination Tests for Radio Operators. 
Tests your knowledge before you appear for commercial radio 

' operator license examinations. Avouls failures. Guides your 
preparation. Saves your time. Worth investigating at once. 
Also books for home study, Write for free circulars 5 Q. Nilson 
RadioJ:l_chool, 51 E. 42-St., New York 17, N. Y. 
PROMPT Repair Service -on meters and clectroitlc instru
ments. Braden Engineering Co., 3317 Kenmore Ave., Dayton 
10, Ohio. , 
FRITZ for better QSLs after victory! 1213 Briargate, Joliet, 
Ill. 
QRR de LSPH: Need Volumes 1, 2 and 3 to complete my file ~f 
QST. Will pay ~od price for bound volumes or single copi"!I in 

, good condition. QRU? E.D.C., 38 LaSalle Road, West Hartford 
, 7, Conn. _ _ _ _ _ . 
· BUILD radio complete with tubes, $10,95, details. Radio, 

9418j Avenue" A", Brooklyn, N. Y. __ 
_ IMMEDIATE sl!ipment on priority: New SX28A.s, $223.00; 

SX25s, $94.50; PM23s, $15.00; S39s, $110.00; S20Rs, $60.00, 
In stock, without priority: Trimm headsets, MeElroy keys, 
oscilla_· tors, bugs_ , meter rectifiers, $1.95. Instructographs for rent. 
Write for our parts lists. Henry Radio, Butler, Mo. and Los 
Angeles 25, Calif. 
WHEN amateurs .;e o;,_ the air again there will be a complete 
line of James Koights Precision Cry-stals for e_ very amateur ac-
tivity. The James Knights Company, S_am:lwich, Ill. _ _ .. 
FABERADIO crystals will be available to amateurs immedi
ately after hostilities cease. Faberadio, Sandwich, Ill. 
HEADPHONES: latest type, light weight, finest quality, with 
plug for tuning in on radio _or intercommunication system. 
2000 ohm resistance. Headphones: (no headbands, sllithtly used) 
Sl.25; headphones: (no headbands, new), $1.75j. Headphones 
(with leather covered adjustable headbands, stightly used), 
$2.50; headphones: (with adjustable leather-covered head
bands, new), $3.75, P.lus 25~ shlm>ing charges. Send check or 

· money order. <;}uantit:i,: limited. Nico Supply Co., 540 North 
, 17th Street, Philadelphia, Pa, 
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LINE to single or p.p. grid transformer. 1 to 10 or 20 turns ratio. 
Small, shielded, b.c. quality - $4.00 each. Also 80 inch coaxial 
cable with end fittings - $1.00. Jobbers or manufacturers ask 
for special quantity prices. Van Sickle Radio, Indianapolis 6, 
Ind. 
SELL - Dynamotor 12v-600v-200 ma. $28.00 like new. 8 
crystals. Phone dial. Recorder complete. W. K. Gardner, 1821 
Chouteau Ave., St. Louis, Mo. 

MICRO-AMMETERS, Weston model 600, scale 0-200, hardly 
used, perfect for volt-ohm-mil ammeter, trade two for good 
small-size camera, Morrissey, W2LNR, 4161 East 16th Ave., 
Denver 7, Colo. 
SELLING: Hammarlund xtal Comet Pro, coils 13-550 meters; 
National FBXA,coils 20, 40, 80 bandspread; National SW-45, 
coils 13-550 meters. Make offer, Hoffmann, W2DIJ, 57 Grand
view Ave.,_ White Plains, N. Y. 

WANTED: FB7 coils A, B, and 3.5-4.0 bandspread with air 
dielectric oscillator coil trimmer condensers. WlBB _ 

SELL: three 833 tubes. Two unused. One slightly used. Offer 
Chatterton, W9ABU, 1 Bogart, Port Washington, N. Y. 

CHANGING frequency? Prompt delivery of Eidson fine crys
tals. Low drift commercial types available throughout the 100-
12500 kc. range. Also repair and regrinding and crystals sup
plied to your holders. Ten :years of aatisfaction and fast service! 
Send for folder L-5, mention your needs. "Eidson's ", Phone 
3901, Temple, Texas. 

WANTED: Abbott DK-3 for CAP. David Brill, 1706 East 
56th St., Chicago. 

HRO, 9 coil sets, power supply for best offer over $150. f.o.b. 
Hall, WlNFZ, 94 Harvard Avenue, Brookline, Mass. 

WANTED: National NC200 or Hallicrafters SX28 receiver, 
35-60-watt commercial p.a. amplifier, deLuxe si!!"al shifter. 
Give description. F. Klugman, 5167 SW 7th St., Miami 34, Fla. 

FOR SALE: Chicago area. 150-watt 'phone-c.w. transmitter, 
complete with tubes, power supply, modulator, r.f. In black 
metal rack cabinet. Price $75.00. Owner overseas. See Rudy 
Zepp, 21fi~o~th Louis St., Mt. Prospect, Ill0 

FOR SALE (3) Abbott TR4s, complete with tubes and a,c. 
power supply used approximately 50 hours. $65.00 each. Cliff 
Kindt, W8TIZ, Danville, Penna. _ 

TELEVISION for radio amateur, serviceman, operator, or 
technician. A new, economical, effective correspondence course . 
Not for beginners but radiomen who have had radio experience. 
Limited number of students. Television Tech Enterprises, Box 

- 94, Hatboro, Penna, 

WANTED: Receiver covering low frequencies, such as S22R, 
SE-l{;l_U'-,501, etc. State condition and price. Hall, 702 No. 
ITrant St., Crown Point, Ind. 

HA VE some Aerovox 09, 1 µfd. 1500-v.d.c. condensers for 
$2.50. Everett Donel, W9HKR, 2221 No. Bell St., Kokomo, Ind. 

FOR SALE: Janette 150-watt rotary converter 110 d.c. to 110 
a.c., $16,00; T-25 transmitting tube, $10.00; Thordarson 300 
ma. 1800-2000 v,c.t. Transformer, $11; Cardwell XGllO KD 
condens~ SlOt· other miscellaneous xmitting equipment. 
Gowen, w8WK, Effie, Minn. 

WANTED for cash, ye olden day radio appamtus. What have 
you? State condition.George C. $tarry, 431 Depot St., Latrobe, 
Penna. 

. 'Fon;--§'Atfil, Hammarlund HQ120X receiver with speaker, 
like Ile'II', Best offer, C. Horn, 325 E. 163rd St., New York 56, 
N.Y. 

SALE or trade: new RCA 8005 and RCA 811 tubes. Super-Pro 
receiver, Miscellaneous radio parts. Barker, W2KBA, 9 Prospect 

__ St,~GreatNeck,.N. Y. ________________________ _ 

'FOR SALE: S20R, good as new. $50 wanted. Radio test equip
mei.t and recorder, cash or trade. Fred W. Rudolph, Stryker, 
Ohio, 

FOR SALE: RME receiver and speaker, like new. $150.00. 
G, L. Hight, 107 Ell.St Second Avenue, Rome, Ga. 

FOR SALE: SX-28, like new, speaker, One Jenson Imperial 
Hi-Fidelity CRJ-51, 500 ohm, m CA15 cabinet. One HT7 
frequency standard, new. One Westinghouse commercial r.f. 
ammeter, 0-10 type, RX. Cost $65.00. One RME DM-36, per
_foct. 011e Vibroplex. One A.static T3 microphone on Mode G. 
Grip-to-talk stand, new. Four transmitters, 300-800-w. Standard 
parts. All types spare tubes. Large stock, new ham gear. RCA 
recorder and changer with Thordarson amplifier. Stensrud, 
W9EOJ, Box 473, Aberdeen, So. Dakota. 

FOR SALE: RME receiver, model DB 20i 5-10 meter con
verter. DM36. Mrs. Robert Woyisek, 82- 6 Astoria Blvd., 
Forest Hills, N. Y. 

FOR SALE: Hallicrafters Super Sky-Rider, bought new in 1940 
and used one year by soldier son. With speaker at $160.00. 
Joseph Refalo, 5020 Larchmont Street, Detroit 4, Mich. 



''RADAR FOR SLEE.P· 
WALKERS? ICHOPHONE IS . 
SURI TO B£ WIDE AWAICE ON 
New GADGETS FOR USE ON THE -
CITIZENS' RADIOPHONE BAND''* 

HOGARTH'S WIDE AWAKE 

Hogarth's well aware of the future new possibilities for 
Echophone. There will be Echophone equipment for use on 
the citizens' radio communications service band. It is cer
tain to be low in price, high in performance and completely 
dependable. The present EC-1 covers from 550 kc. lo 30 Mc. 
on three bands • • • electrical bandspread on all bands 
• , . self-contained speaker •.• 115-125 volts AC or DC. 

*Citizens' radio communications service band, 46Q-470 Mc., recently proposed by the F.C.C. 

EC H O P H O N E RAD I O C O., 5 4 0 N O RT H M re H I GA N AVE,, C H I CA G O 11, I LL I N O I S 
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36000 SERIES 
Ceramic Plate or Grid Caps 

~ new addition to this series of exclusive 
Millen "Designed for Application" products 
is the 36004 for use on tubes with ¼" di
ameter contacts. Efficient, compact, easy to 
use and neat appearing. Soldering lug and 
contact one-piece. Lug ears annealed and 
solder dipped to facilitate easy combination 
"mechanical plus soldered" connection of 
cable, No. 36001 for 9/16" tube terminals, 
No. 36002 for 3/~". No. 36004 for ¼". 
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IT'S FUN to live and work in MT. CARMEL, Ill. 
Johnny Beauchamp, a supervisor at th.e 
Meissner factory in Mt. Carmel, is typical of 
Meissner's precision-el. The camera has i:e
corded Johnny's day ... a combination of 
work and play that's a big reason for the 
high quality you'll find in Meissner pn .. ducts 
-"precision-built by precision-el." 

Here's Johnny at work. He's "tops" with subordi
nates because he's never too busy to give 
the other fellow a "lift" . help make the 
job easier. 

A five-minute walk at noon takes Johnny home for 
lunch. Usually Connie Sue, his 6-year-old 
daughter~ meets him at the.corner. Johnny 
owns his own bungalow in this attractive sec
tion of Mt. Carmel. 

There's a smile on his face, 
as he leaves the factroy 
at 4 p. m., but smiles 
aretherule,precision
el .• , ten minutes 

later he's ready to 
apply Meissner preci
sion to the golf game 
that has won him 
several trophies, 

Flying is another of Johnny:s hobbles. He and other members of 
Meissner's precision-el have organized the Mt. Carmel 
Flying Club, built a hangar, laid out the field. Here a 
group listens to a student being briefed before the takeoff. 

Like most fathers,J ohnny finds the baby more interesting than a 
ttsnder morsel of chicken. After dinper, Johnny may go 
back to the plant to work out the following day's schedule. 

"Step Up" Old Receivers! 

These Meissner Ferrocart 
I. F. input and output 
transformers are getting top 
results in stepping up per• 
formance of old worn re
ceivers. Special powdered 
iron core permits higher "Q" 
with a resultant increase in 
selectivity and gain, riow 
available for frequency 
range 127-206. Ask for num
bers 16-5728 input, 16-5730 
output. List $2.20 each. 

~~..-·--~ 

Jf _C/SSJ1!ff R 
' MANUFACTURING- COMPANY • MT. CARMEL, ILL 

ADVANCED ELECTRONIC RESEARCH AA'D MANUF'AC'I'URE 
Export Division: $5 TV arren St., New York,·Cahle: Simontrice 
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Bethany ·Tr811$mitters 
•·. ,__ ----, ' 

From six of the world's mightiest 
shortwave stations, the "Voice of 
America" shoots "bullets of truth" to 
combat enemy lies. These transmit
ters, ;200 KW each, located in Bethany, 
Ohio, were designed and built for the 
OWI by the Crosley Corporation. 

The two interior photo-views of one 
transmitter reveal more than 60 
Ohmite Resistors of various sizes ... 
and one Ohmite Tandem Rheostat 
assembly. 

The knowledge and experience 
that enabled Ohmite to "produce" on 
this psychological warfar~ job is 
at your service in solving resistance 
problems ... today and post-war. 

OHMITE MANUFACTURING COMPANY 
4865 FLOURNOY ST. • CHICAGO 44, U. S. A. 
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The average price on 9 popular transmit
ting tubes for amateurs has come down 

22.4%, owing to manufacturing economiE:s 
- and at no sacrifice of RCA quality! 

TREMENDOUS demands for tuLes by the armed 
forces and essential industries have made it 

possible for RCA again tu pass along to yuu impor
tant savings on both power tubes and receiving 
tubes. · 

In spite of steadily rising costs all along the line,_. 
improved manufacturing methods at RCA have 
caused prices to tumble as much as 40%. 

Deliveries, of course, are still governed by pref
erence ratings. But price reductions always mean 
important savings to amateurs, enabling them lo 

huy more watts per dollar. This is an important 
consideration in all postwar planning. · 

You'll find, too, that while RCA prices go down, 
RCA quality still remains tops. You can always 
look to RCA for the be,;t tube values avail
able to amateurs. RADIO CORPORATION OF 
AMERICA, Tube Division, Harrison, New Jersey. 

THE FOUNTAINHEAD OF MODERN 
DEVELOPMENT IS RCA 

r 
r 

LOOK AT THESE SAVINGS , 
:! 

ON OTHER RCA TUBES 

Type Present Price Old Price You Save 

TRANSMITTING TYPES 

826 $12.00 $19.00 37% 
833-A 62.50 76.50 19% 
860 18.75 25.00 25% 
8025 11.00 14.50 25% 

RECEIVING TYPES 

3A4 $ .65 $ .75 14% 
3A5 1.15 1.30 20% 
6AQ6 1.30 1.50 14% 
6C4 .80 .90 12% 
6J6 1.75 1.85 6% 
956 4.50 5.00 .10% 

RADIO CORPORATION OF AMERICA 
RCA VICTOR DIVISION, CAMDEN, N. J. 
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