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It includes everything you need but a key, a mike
and a log book! With the Skyrider Defiant you can
“pick your prefixes™ all over the world. And with
the HT-6 your transmitter is just as capable. They
are both at the moment, America’s most popular
communications equipment. Receiver, transmitter,
speaker, crystal and a set of coils are included at
$190.25. They can be yours on easy payments.
Ask your Distributor.
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WE PROMISED-YOU WAITED—

THE FIRST OF THE

AYLOR TUBES

WITH

THE TW=150~-~RADIOS NEWEST
TRANSMITTING TUBE SENSATION

Yes—here it is, the first in a series of Thin Wall Carbon Anode transmitting tubes. Once again Taylor
Tubes blazes a new path! The past few years have proved to radio amateurs that Taylor Tubes may
be counted upon to lead the way. Taylor was first to introduce low cost high performance tubes—first
to pioneer tubes in the T-20-T-40 class — first to bring the amateur an inviolate guarantee of operation
satisfaction and now, the first to bring you Thin Wall Carbon Anodes, the ultimate development of carbon,
radio’s “accep’ed Anode material.” Study over the features of the TW-150 —- check its characteristics —
demond of it any feature you want in a tube of this rating. There is no better tube value available
today. Eggshell thin carbon anodes that insure lower interelectrode capacities and visual operating tem-
peratures—a tube construction formula that is a definite step forward innovation—a new processed
grid an exclusive Taylor Tubes feature which adds to the tube’s unusual ruggedness. These and many
more features, make the TW-150 a tube without peer in its class.

(Ask your parts distributor to show you this fine new tube today.)

GUARANTEED TO STAND 800% OVERLOAD

Taylor Thin-Wall Carbon Anode Tubes are guaranteed to stand up under temporary overloads of 600%
to 800% without releasing gas or damaging the emission. Several thousand amateurs have witnessed
demonstrations which prove the truth of this statement.

CHARACTERISTICS

Fil. Volts* 10.0 AS RF POWER AMP......... Class C

Fil. Amps.* 4.1 DC Plate Volts.......... MAX. 3000
Amp. Factor 35 DC Plate Current.....M A........MAX. 200
Crid to Plata | TRELEIRODE CAPACITIES ,3  DC Grid Curent...MA....MAX. 60
Grid to Filament...... MMF 4.4 RF Driving Power... WATTS...MAX. .vevrrecesnons 20
Plate to Filament...MMF S5 Plate Dissipation ... WATTS...MAX. ..cccvineenvens 150

*Can be supplied on special order only with 5.0 volt 8.2 Amp. Fllument and standard UX 4 prong base.




lARGE lNSUlA'lORS

Blg size caps—plus Alsi-
mag inhsulators protect grid
and plate leads mechanic-
ally, the safe, sensible way.

WARP PROOF ANODE
“Thin-Wall Carbon Anode
COMPLHE ElECTRON — Heat-proof A~retains its

CONTROL *
losed An‘\ y | - : Shll:;‘ ader, A0y ‘}}3“‘"
pxeceenc 5 conditions.
- affords complete : ! St
Contxol

L1OWER' |mmmcmobs

t e amphhexs at” .
input-—at frequenc es up‘
ta 60 MC.

of glass.

Y

PROCESSED GRID
A new exclusive Taylor
‘feature makes possible a
more abuse-proof grid. "

LOW DRIVING POWER
Low driving power‘ rel
quirements, A single TZ-
20 w111 do the job easily;

N

ACTUAL SIZE

' f'/”o'ce \'u/attj :pa't Dollar’’

TAYLOR TUBES, INC., 2347 WABANSIA AVE, CHICAGO, ILLINOIS
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Section Communications Managers of the A.R.R.L. Communications Department
. All appointments in the T.eague’s field organization are made by the proper S.C.M., elected by members in each Section
listed. Mail your S.C.M. (on the L6th of each month) a postal covering your radio activities for the previous 30 days. Tell
him your DX, plans for experimenting, results in ‘phone and trattic. He ig interested, whether you are an A.R.R.L. member
or get your OSI at the newsstands; he wants a report irom every active ham. If interested and qualified for O.R.S., O.P.S.
or other appointments he can tell you about them, too.

ATLANTIC DIVISION.
Eastern Pennsylvania w3Qp John B. Morgan Blue Bell
Maryland-Delaware-District .
of Columbia W3BAK Edgar L. Hudson Laurel, Delaware
Southern New Jersey W3CCO Lester H. Allen 704 Quinton Ave. Irenton
Western New York WBCSE Ed Preston 10 Lincoln Ave. “Tully
Western Pennsylvania WHOFO Kendall Speer, Jr. L.owber
CENTRAL DIVISION.
1linois WORMN [.eslie M. Dickson Fdellyn Farms \Wankegan
Indiana ‘VO%G Noble Burkhart R. 4, Box 1 Indianapolis
Kentucky WOARU Darrell A. Downard 116 N. Longworth Ave. |.ouisville
Michigan WSDPE Harold C. Bird R.F.D. 2 Pontiac
Ohio 8A? . H. Gibbs 455 ‘Broad $ Wadsworth
Wisconsin WoUIT Aldrich €. Krones 3127-A West ‘Madison St. Milwaukee
DAKOTA DIVISION.
North Dakota WIWWL Anton C. Theodos c/0 American Caie Minot
South Dakota WIVOD Or. A. L. Russell Philip
Northern Minnesota WOIGZ n L. Wicklund R.F.D. 3 Kensington
Southern Minnesota WOYNQ Millard L. Bender 60R N. Huron Ave. Spring Valley
DELTA DIVISION.
Arkansas SABL H. E. Velte 4415 \West l'th St. Little Rock
L.ouisiana W5DKR Eugene H. [readaway 2749 Myrtle S New Qrleans
Mississippi WSEWD Jewell W, Col € Iity of Mc(,nmb Water
. De McComb City
‘Fennessee W4DWS William Harold Walker ’503 ‘Belmont Blvd. Nashville
HUDSON DIVISION.
bastern New York w2LU Robert E. Haight 511 South Holmes St. Scotia
Y. & l.ong Island W2AZV E. L. Baunach 102 Central Ave. Massapecqua, L. I.
Northcrn New Jersey W2GVZ| Joseph I’. Jessup 131 California St. Ridgewood
MIDWEST DIVISION .
lowa* WOIPTR L. B. Vennard P. O. Box 304 West Burlington
Kansas WOLSECGY Melvin D). Kirby Arlington
Missouri WoOuD Miss Letha Allendorf 1015 W. 3rd St. }oplm
Nebraska W9DI \Villiam J. Bamer I'obias
" NEVW ENGLAND DIVISION
(“onnecticut WI1CT L Frederick Ells, Jr. 19 Mernll Rd. Norwalk
Maine WILIE H. W. Castner 147 Churc [)amariscotta
Eastern Massuchusetts WIHIL Larry Mitchell 94 Howard St. Melrose
Western Massachusetts WIJAH William J. Barrett 239 Columbia St. Adams
New Hampshire WI1BFT Carl B. Evans 163 South Main St. (‘oncord
Rhode lxland \\'IHR(‘ Clayton C. Gordon 192 Washington Ave. Providence
Vermont WIKJG Clifton G. Parker Box 537 Morrisville
NORTHWESTERN DIVISION
Alaska TENA Leo E. Osterman Customhouse \’Vranuell
Idaho 71'. T Carl Eichelberger Route 2
Montana WI7FL (. A. Woodhouse Holter Dam \,Volf Creek
Oregon WIDXF Harold W. Johnston 205 North Grant St. Pendleton
\Vashington WI7FCG W. Beale R. 4, School Ave. Walla Walla
. PACIFIC DIVISION
Hawait KOETF Francis T. Blatt 837 16th Ave. Honolulu
Nevada W6BIC Edward W. Heim 509 Claremont St. Reno
Santa Clara Valley WorBW Elbert Amarantes 454 Washington St. Sau Jose
‘Fast Bay oT1 Horace R. Greer 414 Fairmount Ave. Oakland
San Francisco W6C1S Kenneth E. Hughes 622-36th Ave, San Francisco
Sacramento \alley V\’OMDI Vincent N. Feidhausen 113 South Quincy St. McCloud
Philippines KAIG (George L. Rickard Box 849 Manila
San Joacuin Valley WOKUT Edwin A. Andress 2921 North Van Ness Blvd. Fresno
- ROANOKE DIVISION.
North Carolina W4CYB W. J. Wortman P, 0. Box 566 Morganton
South Carolina W4BOE Ted Ferguson 1213 College St. Columbia
Virginia W3UVA ( harlcq Waff, Jr. Box 1212 University
West Virginia WS8HD S. Hoﬂmann jr. 47 Lynwood Ave. Wheeling
ROCKY MOUNTAIN DIVISION
Colorado WIEHC Carl C. Drumeller 1828 East Kiowa S Colorado Springs
i.’tah-Wyoming WICLG Ernest E. Parshall Salt Creek F_leunc Plant Midwest, Wyoming
SOUTHEASTERN DIVISION.
Alabama W4DGS ames F. Thompson 1203 South Perry St. Montgomery
Eastern Florida W4D . A, Connolly 719 So. Willow Ave. Tampa
Western Florida W4AXP Oacar Cederstrom Sccond St. & Bruce Ave.  De buniak Springs
Georgia W4AGI I.eland W. Smith 2010 Pennsylvania Ave. Augusta
Wcut Indies (Cuba-Isle-of-Pines-
Porto Rico-Virgin Islands) CM20P Mario de la Torre Kscobar 110 (Altos) Habana, Cuba
SOUTHWESTERN DIVISION
lLos Anzeles WoMOM Ralph S. Click 1038 Milwaukee Ave. l.os Angeles
Arizona* Wo6OILF Cameron Alien 313 N. 3rd St Phoenix
San Diego WO6JRM Howard K. Brecedlove R. 2, Box 636 San Diego
WEST GULF DIVISION.
Northern Texas WSDXA Lee Hughes 125 N, Main St. Childress
(Oklahoma WSCEZ Carter L. Simpson 2010 bo 4th St. P’onca City
Southern Texas WSBH Dave H. Calk 6726 Ave. Houston
New Mexico WSENI Dr. Hilton W. Gillett Lovington
MARITIME DIVISION
Maritime VEIDQ A. M. Crowell 69 Dublin St. t{alifax, N. S.
_ ONTARIO DIVISION.
Ontario VE3SG F. H. B.Saxon 302 Lee Ave. Toronto, Ont.
QUEBEC DIVISION.
Quehec VE2C0 Lindsey (. Morris Apt. 6, 4510 Girouard Ave.,
N.D.G. Montreal, P. Q.
VANALTA DIVISION_
Albcrta VE4GE C. S. Jamieson %1 W. Riverside Drive  Drumbheller, Alta.
British Columbia VESHP J. Hepburn, Jr. 5 35 Foul Bay Road Victoria
PRAIRIE DIVISION
Manitoba* VE{BG A. J. R. Simpson 635 Garficld St. Winnipeg
Saskatchewan VE4SY Arthur Chesworth 1071 4th Ave., N. W. Moose Jaw

=

* Officials appointed to act until the membership of the Section choose permanent S.C.M.s by nomination and election.
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MANUFACTURERS long have recognized Kenyon Quality by specifying Kenyon Transformers in their
equipment. Amateurs, too, have proven again and again the truth of that famous slogan: ‘“‘What a whale of
a difference just a few cents make''! After all when YOU measure “On the Air’"* hours against Dollar
investment . . . KENYON TRANSFORMERS are one of the greatest values in the long run!

PLATE TRANSFORMERS FOR STANDARD AMATEUR DUTY

Type D. C. Volts MA DC Net

T-668%. ........... A 500-750 300 $ 5.95
T-669% . . 1000~1250 300 9.60
T-670%. .. 1500-1750-2000 300 12.90
T-6T1%. e 1000-1250 500 12.90

*tapped secondaries

KEN-O-TAP UNIVERSAL MODULATION TRANSFORMERS

Type Watts Class C Load Watts  Net

T-489 . . . e 15 30 $ 2.40

T-493. . .. e e 40 80 3.60

494 . . e 75 150 5.40

Ted05 . o, .. 1925 250 12.00

Ted06 . . o s 300 600 18.00
FILTER CHOKES SWINGING CHOKES

Type Henries MA Res Ins Net Type Henries MA Res Ins  Net

7-153 30 90 350 1000 $1.80 T-517 15-45 90-20 350 1000 $1.80
T-152 10 200 100 1000 2.10 1-506 5-20 200-30 100 1000 2.10
T-166 11 300 125 1500 4.20 T-510 6~19 300-30 125 1500 4.20
T-167 11 400 80 3000 5.70 T-516 5-20 400-50 80 3000 5.70
T-177 12 500 95 5000 9.00 T-521  6~21 500-60 95 5000 9.00

SPECIAL ANNOUNCEMENT: Kenyon Transformers are now distributed by STALLMAN of
ITHACA, 128 E. Seneca Street, Ithaca, N. Y.; BEAUCAIRE, INC., 228 Broadway, Rochester, N, Y.; and the 3
stores of AARON LIPPMAN & CO., located at 246 Central Avenue, Newark, N. J., 79 Bridge gt., Paterson, N. J.,
and 54 Albany St., New Brunswick, N. J.

SEND FOR FREE CATALOG

KENYON TRANSFORMER CO.. Inc.
840 BARRY ST., NEW YORK, N. Y.

Export Department: 25 Warren S5t., New York, N. Y.
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HE AMERICAN Rapio Reray Leacue, Iwc.,

is a non-commercial association of radio
amateurs, bonded for the promotion of interest in
amateur radio communication and experimenta-
tion, for the relaying of messages by radio, for
the advancement of the radio art and of the
public welfare, for the representation of the radio
amateur in legislative matters, and for the main-
tenance of fraternalism and a high standard of
conduct.

It is an incorporated association without capi-
tal stock, chartered under the laws of Connecti-
cut. Its affairs are governed by a Board
Directors, elected every two vears by the general
membership. The officers are eclected or ap-
pointed by the Directors. The League is non-
commercial and no one commercially engaged in
the manufacture, sale or rental of radio apparatus
is eligible to membership on its board.

“0Of, by and for the amateur,” it numbers
within its ranks practically every worth-while
amateur in the nation and has a history of glori-
ous achievement as the standard-bearer in
amateur affairs.

Inquiries regardmg membershlp are solicited.
A bona fide interest in amateur radio is the only
essential qualification; ownership of a transmit-
ting station and knowledge of the code are not
prerequisite. Correspondence should be addressed
to the Secretary.

HIRAM PERCY MAXIM. FIRST PRESIDENT

Officers
President. ...........EuceNE C. Wooprurr, WSCMP
State College, Pa.

Vice-President. . ..........GeEORGE W. BaiLey, W1KH
Weston, Mass.
Secretary.....v.........KENNETH B. WARNER, WIEH
West Hartford, Connecticut
Treasurer................. ARTHUR A. HEBERT, W1ES
West Hartford, Connecticut
Communications Mgr. . ....F. Epwarp Hanoy, W1BDI
West Hartford, Connecticut

General Counsel.v et eieeiaeaaaaaa Paur M. SecavL
1026 Woodward Building, Washington, D. C.

Address all general correspondence to the administrative
headquarters at West Hartford, Connccticut,



“IT SEEMS T0 UN—’

I~ rEIS issue is an announcement of
high interest to the ultra-high-frequency gang:
the first of a series of u.h.f. uperating contests.
We ure considerably steamed up over this. It
has seemed to us for some time that u.h.f.
operation has reached the place where it offers
a chance for some real good operating fun and
an opportunity to participants to hang up
some new records. As a matter of fact we're
looking forward (and not so far forward,
either) to Transcon Tests on u.h.f. Any 200-
meter old-timer can tell you that those were
the most exciting days of ham radio, in the
early years — when we were first endeavoring
to get messages across the nation by relaying,
and the answer back to the starting point on
the same night. The advent of high frequen-
cies changed all that, with the ability to work
almost at will to any old distance. The ultra-
high are now at about the point 200-meter
work wasin 1914 when the League was formed,
both as to the number of participants and the
ranges of stations. Relaying was (and is!) lots
of sport and it makes fine operators, as well as
proving out apparatus. Much of the thrill in
u.h.f. work has been in the occasional sky-
wave DX but, to be frank, we haven’t this
very much in mind in thmkmg of u.h.f. re-
laying. We're thinking more of the opportuni-
ties that exist now to organize some chains of
stations into routes that can pass messages
back and forth by the bucket-brigade relay
system. That would offer a prime return to
the old relay spirit and to the sport that we
used to have. In the old days, when station
ranges were about 25 miles, we had to lean on
each other to get our communications to
greater distances than we could work our-
selves. With each man agreeing to codperate
by relaying for the others, we extended our
ranges indefinitely. We were interdependent
and so we had to coiiperate. We built this
League on that basis. Now we have an im-
mense opportunity to apply those same fine
old principles in the u.h.f. field and to have a
jolly spot of sport in the doing of it.

We're thinking ahead, for example, to the
time when these stations will group themselves
into routes like the old trunklines, for example

September 1939

running from Boston to Chicago and from
Seattle to Los Angeles and from Atlanta to
Dallas and from Chicago to New Orleans, and
so on, all trying to push test messages through
by 25-mile relays, and trying every week or
month on test night to get a little closer to the
goal. At first the messages will get stuck close
to home, but there will be progress, and by
and by the messages will get farther before
they encounter a hopeless gap. New stations
will be lined up to fill the holes. Maybe the
route will have to change to take advantage of
a new possibility of getting through. Finally
will coine the great night when the whole sys-
tem is open from end to end and the message
will scoot through and its answer will come
tumbling back along the line. That will be a
record. That means that it will be something
to shoot at, and you can depend upon its be-
ing speedily broken, until finally we have
something of which to be plenty proud —
coast-to-coust relaying by short reliable
jumps on u.h.f., with a fast time record.

So ho for some new pioneering in the old
manner! Are you on? It’ll be no wrap-up, of
course. There will be some crushing disap-
pointments at first but persistency will do it
and it will be grand fun trying. The present
announcement of course is not of an at-
tempted coast-to-coast relay. It’s preliminary
to that, though, and that will come when the
time is ripe. Get in on the fun!

Borr the international and the na-
tional radio regulations define an amateur as
a person interested in the technique of radio
communication. Wise national policy en-
courages the collateral results of amateur ac-
tivity: preparedness for emergencies, self-
training as skilled operators, and so on. But
the primary right by which we hold our tickets
is that we are experimenters, interested in the
technical aspects of a complex art on the learn-
by-doing basis.

How does it happen, then, that so many of
us are content to buy our apparatus ready-
made or to hire sotne other fellow to build it?
Or how does it happen that, when we can’t
afford that and have to *‘roll our own,” we

)



are satisfied to copy slavishly some published
design of a transmitter or receiver? Therush
seems to be to get on the air and operate.
That’s amateur radio, too, to be sure, and the
ultimate purpose of all apparatus is to provide
communication. But too many of us are con-
tent with simply having a station, with doing
no experimenting, with having no real knowl-
edge why our gear performs. The foreign ama-
teurs skin the pants off of us in this respect.
The uverage of their technical knowledge is
amazingly higher than ours, and we should
hang our heads in shame.

We point out that the well-rounded ama-
teur is proficient technically as well as in other
respects. Technical articles and handbooks
are an invaluable guide, fertile with ideas, but
they should be applied as aids to the design-
ing of our own stuff. We can’t rest on ancient
technical laurels. Ragchewing and DX don’t
make you a perfect amateur; not even traffic-
handling does that. It ought also to he a
matter of pride with you to be sufficiently
proficient from the technical standpoint to he
able to design and build most of your own
gear, and in a manner different to the other
fellow’s. Let’s have some originality! Let’s
see some of that talked-of ingenuity and inde-
pendent thinking of the American amateur!

K. B. W.

« SPLATTER ~

WWe've been educated to believe that
prizes come in small packages. When we listened
to Ray Woodward’s gadget called the Hetrofil
(pronounced hetro-fil), we were convinced that
there really was some truth in the old saw. If you
want something for practically nothing, don’t fail
to give Hetrofil a whirl.

*x Kx *x
The 56-Mc. band has been so hot all summer
that it will probably be like pulling teeth to get a
group steamed up over some real occupancy of
112 Me. and above. But there’ll come a day when
these frequencies will be mighty important, and
in the meantime we are scouting around for the
best there is for QST readers. This month we
present dope on transmitter construction, as well
as 8 résumé of what has been going on at Mt.
Washington on 225 Me.
* K %
Our Cover
Once again W1DQ follows through with « shot
that makes a cover. This illustrates 10-meter
portable-mobile W1DQ in the country with an
assistant op ut the mike.

10

* k%

Fred Elser, W6GVU (ex-OP3AA and a few W1
calls), puts forth a historical quiz for the old
timers. We'll publish the answers next month.
How many do you remeinber? They have all
appeared in the columns of @S7T.

. What were ““Curkoids?”

What was ‘“Sorsinc?”’

. What is a “kilohertz?”’

What is a “picofarad?”’

What is a “myriacycle?”’

What was the “ Radiotelescopograph?

. For what did the letters WNP stand?

. What was an OT?

. What was the “ Modulascope?”

. What was the first advertised price of the

201-A tube in QST?

LA S

Can you imagine a 412-foot rotary “V” heam?
If you want to know how it's done, ask WIEH the
next time you contact. We have prevailed upon
KB for a description and hope to serve it up hot
for our October issue.

* ok Kk

R R Y
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FEFEDBACK
Fig. 4, page 28, August QST:
There should be a connection from the

top of S to the plate of the 616 as it comes
from choke Ch.

Page 45, August QST':

The 112-Me. antennas as used at
W6MAK and W6MYC ou their trans-
ceivers are only 36 inches long!

x K X

‘When you read about W1LJI's latest rig, don’t
get upset about the small tank-condenser spacings
in the grid and plate circuits of the final — they’ll
handle a kw., fully modulated, at 2500 volts —
though only 2000 is recommended.

s
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able to avoid waxing enthusiastic.

In these days of complicated thises and thats it’s rare indeed to find something exceed-
ingly simple and yet exceedingly effective. Hetrofil is a gadget which can profitably be added
to any receiver, from the simplest one-lunger up to the most elaborate multi-tuber, calls
for no tube or power supply, no digging into the receiver’s innards, and can be built from a
few inexpensive parts. It does a really remarkable job of wiping out an interfering hetero-
dyne, a point on which you can convince yourself by giving the circuit a try. You won’'t be

Hetrofil—An Aid to Selectivity

An Audio "Phasing Out’>® System for Eliminating Heterodyne
Interference

BY RAYMOND W.

THE crystal filter has been a boon to users
of communication receivers as an aid in separating
two signals, rejecting an unwanted one and ac-
cepting a desired one. However, its use is restricted
to superheterodyne receivers and generally to the
more expensive models as well. Thousands of
users of t.r.f. receivers and lower-priced superhets
are denied its advantages and, it might be added,
many operators having crystal filters fail to use
them because they have not mastered the proper
operation.

The purpose of this article is to describe a
device which can be applied to any receiver and
affords & means of rejection similar to the
“phasing”’ action of the crystal filter. It is simple
to operate, requires no tubes, and best of all, costs
less than a good crystal. Simply plug it into the
'phone jack of the receiver, the 'phones into a new
jack on the box and there you have it. By rotating
2 knob an interfering c.w. signal or & ’phone
heterodyne can be eliminated.

The basis of the device is the Wien bridge,

* 849 Farmington Avenue, West Hartford, Conn.
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used to measure audio frequencies. For instance,
such a bridge might be used in precision measure-
ment of radio-frequency signals as a means of
measuring the audio residual or beat note obtained
hetween a 5- or 10-ke. multivibrator and a signal
being measured, and in this manner amateur
frequencies can readily be measured with an
overall accuracy of + 50 cycles.

It was while using the Wien bridge in frequency
measurements that the writer considered the
circuit could be applied to receiver outputs and
the sharp balance or null point used to remove a
troublesome heterodyne. Trial showed the theory
was sound so a simplified version of the Wien
bridge — ¢ Hetrofil”’ -— was  constructed and
given operating tests. By its use many a QSO has
been carried out that would have been impossible
without it (or a crystal filter) on both ’phone and
¢.w. Now, every ham who comes into the shack
wants to know what is in the little box. So here
it is.

Fig. 1 shows the basic Wien bridge as used in
audio measurements. In this bridge the unknown
frequency is applied across A and B (generally

¢

The Hetrofil fits into a 3 X4 X 5-
inch box with room to spare. The
plug goes into the *phone jack on the
receiver; the ‘phone plug into the
jack on the case.

¢
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through an isolating transformer) and the resist~

ance K. and I2q varied until a null or absence of

sonnd is indicated in the ’phones or other detector.
Then the unknown frequency

provided also

Now if C. is made equal to Cs and E. equal to

R4 as well as the ratio ?]ﬁ—u’. then the expression
a

for frequency reduces to
1
! 2aR.Ce

‘These conditions are easily met, and R, and B,
ean be two identical variable resistors mounted on
a common shaft. P is a small variable for aid in
establishing final balance.

For measurement work accurate components
are necessary, but for the purpose at hand the
bridge can be simplified and ordinary parts of
commercial tolerances used, although the more
accurate they are the more effective the device.
In addition, means should be provided for switch-
ing the device in or out of circuit as well as to
change the frequency range.

Fig. 2 gives the Hetrofil vircuit as used for
communication purposes, and the photographs
show the arrangement of parts in a small box 5 by
4 by 3 inches. A cord out the rear has a plug for
connecting to the receiver, while a jack on the
front takes the regular ’phone plug. The two
knobs on the top control switches Sy and S» and
the knob on the front provides the variable con-
trol to adjust to the frequency to be eliminated.

The fixed resistors and condensers may be of
small size as no power or high voltage is involved.
‘T'he dual variable resistors should preferably have
a Jogarithmic taper and be of like values. Those
at present available in the amateur supply houses
do not exactly meet these requirements, but it is
hoped that more suitable items will shortly be
available for this purpose.

The values shown for ; and Re have been
found satisfactory when working into a receiver

Ce

Fig. 1 — Fundamental Wien bridge circuit.
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Fig. 2 - The “Hetrofil™ circuit.
Ci—0.05 pfd.
Cz—0.25 pfd.
R1—1000 ohms.
Ra—2000 ohms.
R3, R4+—10,000-0hm variable.
J—OQpen-circuit jack.
P--"Phone plug.
S1—4-pole double-throw switch.
Sa—2-pole double-throw switch.

'phone output intended for regular 2000-ohm
'phones. If the device is inserted in a 500-ohm
circuit or the low-impedance line to a voice coil
the resistors will have to be altered to suit the
lower impedance. Proper values can be found by
trial, keeping in mind that the ratio of Iy to /¢y
should always be 2 to 1.

Naturally, inserting any resistive network in
the audio output will attenuate the signal some-
what. However, this is no great disadvantage as
practically all receivers have an excess of audio
available and the audio gain can be advanced to
offset the loss. Using commercial parts, the model
shown has an average loss of 10 to 15 db. With
more accurate units and with a more perfect
impedance match with the receiver the loss can
be reduced to the order of 5 db. There is also some
frequency discrimination so that some frequencies
are attenuated more than others, as will be shown
later. This results in some distortion of 'phone
signals, but this also can be tolerated, when it is
a case of receiving the signal or not, and is no more
& detriment than the use of a crystal filter on
'phone signals.

In use the device normally has the switch Sy
in the “off” position connecting the 'phones
straight to the receiver. When an interfering ec.w.
signal or 'phone heterodyne appears, switch S; is
thrown to the “on’ position and the audio gain
advanced if necessary. The dual variable-re-
sistor control is then rotated until a position is
located where the interfering heterodyne disap-
pears. The point of complete elimination is quite
sharp and effective.

The Hetrofil, of course, completely eliminates
only one frequency. If there is harmonic distor-
tion in the beat note being eliminated, as may be
the case with exceptionally high audio output or
faulty audio circuits, the higher harmonics will
remain after the fundamental is removed. Gener-
ally, these are too weak to be noticed.

OST for



The selection of condenser €1 or C3 by switch
Ss is dictated by the particular frequency to be
rejected. Calculation using the formulas given
above shows that C; will have a lower limit of
about 320 cycles (when all resistance is in circuit)
while (3 will go down to about 65 cycles. Thus, if
the beat note is less than about 350 cycles (s has
to be used. For all higher frequencies (' should
be used as it gives much sharper rejection and
less attenuation.

A great many transmission curves have been
ohtained using different values of fixed resistors
and condensers with the circuit set to reject
various frequencies, from the lowest to the

Looking inside, with the side covers removed. The
dual volume-control type variable resistor, at the left
on the front wall, is partially concealed by the fixed
condensers.

highest, and the attenuation throughout the
audible range studied. To do this a constant-
level source of audio voltage from a beat frequency
oscillator was applied to the input of the Hetrofil
and the output measured with a (General Radio
Sound Analyzer. The use of the latter equipment
to measure the output eliminated the effect of
any residual audio harmonics which might be
present at the null point or at any other of the
frequencies measured.

Fig. 3 shows curves typical of those obtained.
In this case the constants of the Hetrofil circuit
shown in Fig. 2 were used and the controls set to
eliminate 200-, 500-, 1000- aud 2000-cycle signals.
The solid lines show the results with Sz set on the
high side or with 0.05-ufd. C; condensers in the
circuit, while the dotted line is for the low setting
of Sg with the 0.25-pfd. (Cs condensers.

These curves were taken with commercial-
tolerance resistors and condensers, and it should
be pointed out again, do not represent the maxi-
mum results possible with more accurate com-
ponents. With the high setting the peak rejection
is about 70 db and at 10 per cent off resonance

(Continued on page 90)
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An Answer to the E.C.0. Problem

Complete Data on an E.C.0. With Assured Crysial Performance

BY CHARLES b,

Here is an e.c.o.-crystal combination
designed for DX operation that comes
up to the highest standards of the game.
Temperature compensation, careful ad-
justment of values, voltage stabilization
and reduced susceptibility to r.f. feed-
back—all contribute to the effectiveness
of W6CUH’s latest contribution.

Tms is an exciter that combines all the
advantages of crystal and electron-coupled opera-
tion — but with better than average crystal-
quality output at all times. Its frequency stability
with respect. to temperature and voltage is con-
siderably higher than that of the ordinary X-cut
crystal, and its design incorporates features that
makes its performance independent of varying
external circumstances such as rv.f. feed-back,

* ¢ Hughes Aircraft Co., Union Air Terminal, Burbank,
Cialif.
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line-voltage fluctuation and temperature changes.

T'he unit gives full coverage of the 14-Mc. band
from edge to edge. The two erystals used are on
each edge (usually 500 cycles inside), temperature
maintained, and hold their frequency to 25 cycles
over periods of weeks. In between the two crys-
tals, the e.c.o. can be used to within 2 ke. of either
band edge with complete safety. The measured
temperature coefficient of the e.c.o. is about 8
eycles per megacycle per degree centigrade. With
the voltage regulator in use, line-voltage changes
have no measurable effect on the transmitter
output frequency even at 28 Mec. The oscillator
without voltage regulation shifts only three cycles
at 14 Me. for a 209, drop in plate voltage. Such
stability means that keying loads will have no
effect on frequency, and that the unit can be
depended on for frequency measurement work
to nearly 0.01% (though it must be remembered
that the F.C.C. requires separate frequency
measuring meauns).

These features have been well checked in the
original development
model ! during the past
winter. The new model
presented here has been
both improved and sim-
plified, especially as to
station operating effi-

ciency. Approximately 3
. watts output isobtained

.|}1 q]:'
17) 'IHE— e

over the range from
3500 to 3600 ke. This
gives complete coverage
of 14 Me. and the im-

Fig. 1—~The circuit diagram of the exciter.

i portant c.w. sections of
7 and 28 Mec. The power
output is low as exciters
o, but this is a fre-

GND

C1—10-ppfd. fixed condenser with — 0.0007
temp. coefficient (Centralab).

C2—100-putd. tuning condenser (Ham-
roarfund MC-100-3).

(3—100-puid. padding condenser (Ham-

) marlund APC 100).

(34— Four paralleled 200-uufd. zero tem-

_ perature-coeflicient (Centralab).

Cs, C7—100-puid. midget mica.

Ce—0.002-pfd. midget mica. )

Cs, Co—25-pupfd. midget variable (Ham-
marlund APC 25).

Cio—0.1-ufd., 400-volt paper condenser.

C11—0.001-ufd. midget mica.

R1—1.5 megohm, !3-watt.

Ro— 15,000 ohms, 1-watt.

R3—20,000-0hm, 10-watt adjustable

wire-wound.

Re—Three 2-ohm, 10-watt wire-wound,
connected in series.

Rs—100.000 ohms, !4-watt.

Re—-20,000 ohms, 2-watt.

REC---2.5-mh. r.f. choke.

L1—20 turns No. 26 enam. wound on
l.inch diam. form and spaced to
occupy 3f inch. Cathode tap at
Sth turn from ground end.

Lz—>5 turns No. 26 d.s.c. interwound at
lower end of Li1.

[.3—45 turns No. 26 enam. wound on
l-inch diam. form.

Ls—2-turn link at cold end of Ls.

MC— Microphone vonnector used to
connect to concentric line

(Ampheunol).

quency control unit and
is not intended to be
half the source of r.f.
power. Two tubes do
the job: a 6SK7 for the
e.c.o. and a 6V6G for
the crystal oscillator-
doubler. One crystal is
set on 3500.125 ke. and
the other on 3599.875
ke.; this placesthe trans-

! Perrine, “XEC Trans-
mitter Control,” Radio, Jan,
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mitter 500 cycles inside the edges of the 14-Me.
band. Exact setting of the crystal frequencies is
accomplished by the 25-uufd. variable condensers,
Cy, allowing a variation of about 0.5 ke. at the
fundamental.

The requirements of effective operating were
given considerable thought in arranging the con-
trols. Sxmplxclty was important, as ra,pld use de-
mands a minimum of controls. The main tuning
dial should be large, and, if possible, directly cali-
brated for each band. Its vernier ratio must not
be too great to hinder fast band coverage. A single
three-point switch selects the two ecrystals or
e.c.o.; the crystals are on the two outside points
with the e.c.o. in between, corresponding to their
positions in the band. Instead of the conventional
method of switch marking, three new type panel
lights are used opposite each switch position.
Thus the setting of the switch is clearly evident
from almost any angle of view.

The Circuit

The complete circuit is shown in Fig. 1. A 6SK7
with screen and suppressor tied together is used
in the e.c. oscillator, chiefly because of its excel-
lent output circuit isolation. In addition, its out-
put is well above that of the 6L7 or 6K8, and
oscillation is stable and positive even though
working into such a low-impedance, high-C' tank.
The total tank capacity is close to 1000 uppfd.
and is a definite improvement over the smaller
values normally used. The e.c.o. operates on the
1.75-Mec. band, using the impedance-coupled
6V6G crystal oscillator as a doubler to 3.5 Me.
'The e.c. should always operate on a band lower
than the succeeding stage, as reaction from
higher-powered stages on the e.c.’s frequency
band will almost always cause instability. A
number of e.c.0.’s shown in the past have oper-
ated the oscillator directly on 7 and even 14 Mec.

Most important adjustment of all in e.c. prac-
tice is that of the cathode tap that controls the
oscillator feed-back. Its position affects the fre-
quency-vs.-voltage characteristic of the oscillator
more than any other factor. The curves of Fig. 2
show the variation of frequency with plate voltage
for various cathode taps. With the cathode tap
two turns up, a positive frequency shift of nearly
3 ke. occurs; while at the other extreme, the fre-
quency change is negative 1 ke. For this particu-
lar unit, the best<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>