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UTC has been the leader in miniaturization for over twenty years. In view of this, it was
surprising to many people that UTC did not quickly bring out a series of transformers -
designed for use and comparable in size to transistors. Unfortunately, extremely miniature
transistor transformers of standard construction had poor general characteristics, poor
reliability characteristics, and were woefully inadequate for a large number of applications.
Instead, UTC started a development program to evolve a new transistor transformer
structure designed to provide full performance in extremely miniature size. The culmina-
tion of this development is found in the new DOT series**. Listed below are the standard
types of DOTS now being made and curves showing their general characteristics in typical
transistor application. To fully appreciate the unprecedented performance of these revo-
lutionary transistor transformers, the curves also show characteristics of similar size
units now on the market.

Special DOT units (some even smaller in size) are available on production order.

High Power Rating . . . up to 100 times greater.
DOT-1 has 5% distortion at 100 mw, other mfr. 6% at 1 mw.
Excellent Response . . . twice as good at low end.
DOT-3 is down 1 db at 200 cycles, other mfr. is down 4 db.
Low Distortion . . . reduced 80%.
DOT-1 shows 3% distortion where other mfr. shows 20%.
High Efficiency . . . up to 30% better.
DOT-1 has 850 ohm pri. resistance, 125 ohm sec.; other
mfr. approx. 1200 and 200.
Moisture Proof . . . processed to hermetic specs.
DOT units are hermetic sealed compared to
other mfr, open structures.
Rugged ... completely cased.
DOT units can withstand all mechanical stresses.
Anchored leads . . . will withstand 10 pound pull test.
Lead strain completely isolated from coil winding.
Printed Circuit Use . . . plastic insulated leads at one end.
Other variations available.

Type Application Pri. D.C. Ma.
No. imp. in Pri.

DOT-1 Interstage 30,000
20,000

DoT-2 Output 600
500

DOT-3 Output 1200
1000

DOT-4 Output 600
Output 1200
Output 10,000
Input 200,000
Reactor 3.5 Hys. at 2 Ma. DC, 630 ohms. DC res.

only . .. not for vacuum tube service **Pats. Pending

60
15
1000
3700

olminv|ulwwlwa:




W2GYV CHECKS PERFORMANCE
OF G-E 12-KW KLYSTRON

Transmitting power tubes like this
carry u-h-f television to viewers in
all parts of the country. Rigid Gen-
eral Electric tests precede shipment
and installation. The special equip-
ment for klystron tests shown in
the picture, was designed and built
under the direction of W2GYV
(L. F. Jeffrey). Fcatures arc the
three large beam focusing coils,
surrounding the upper half of the
tube . . . the rectangular wave
guide on top, into which output of
the klystron is fed by a coaxial line
ending in a !4-wavelength antenna
...the elaborate power-supply con-
trol and metering cabinet at right.

Radio Amateur Lawrence F. Jeffrey Holds
Important G-E Power-tube Responsihility

‘WITH 8 states still to contact on six
meters—he has 40 already in his
log-book—amateur Jeffrey (W2GYV) can
be pardoned for wishing his rig had a final
as high-power as G.E.'s big 12-kw tele-
vision klystron!

A licensed ham since 1934, jeflrey finds
that his after-hours work with mike and
key is a hobby tuned to the same frequency
as his daytime job as supervisor, tube
circuitry engineering for (General Electric
power tubes.

Moreover, 25 percent of the electronic
specialists who work for and with Jeffrey,
are active amateurs. Experience gained,
lessons learned in the ham shack, contribute
to ethiciency in testing and designing circuits
for G-E tubes whose frequencies go from
d-¢ to microwaves—whose power ranges
from milliwatts to megawatts.

Radio amateurs like W2GYV share im-
portantly in the design, manufacture, and

testing of tubes—power, receiving, C-R—
built in all 7 General Electric tube plants.
Ham vision and know-how ate quality in-
gredients of G-E tubes of every type sup-
plied by your local distributor! Tube
Department, General Electric Company, Sche-
nectady 5, New York.

E3 * *

Congratulations from General Electric to the
1955 Edison Award winner, Robert W. Gunder-
son, W2!10, Bronx, N. Y.! Mr. Gunderson was
named for noteworthy achievement by the
committee of judges because, a blind operator
himself, he continued to aid others similarly
handicapped by editing the only electronics
magazine in Braille and completing 30 types of
special test equipment for the blind. By present-
ing the Edison Award trophy and gift to
W2JIO and by citing other amateurs for meri-
torious 1955 service, national recognition again
was given the efforts of all radio amateurs in
the public interest.

GENERAL ELECTRIC

i88-182



A NEW EXPERIENCE AWAITS YOU IN SSB

IVE LEADER IN COMMUNICATION
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DOES THE PRICE OF A NEW RECEIVER ALARM YOU~?
WOULD YOU LIKE TOMORROW'S PERFORMANCE
FROM YOUR PRESENT RECEIVER?

B&W'’s Model 370
Receiving Adapter
will give you these
three features if your
present receiver has
an i.f. between 450
and 500 kc:

True single-signal
CW reception
Selectable side-
band reception of
AM signals
Superlative
reception of SSB
signals (select-
able sideband)

Take your present communications receiver...tie in B&W’s new Model
370 Single Sideband Receiving Adapter...and youw’ll appreciate these
startling facts: In a single evening, your old receiver will meet the stand-
ards of tomorrow’s equipment—and you won’t pay tomorrow’s prices either!

Besides superlative SSB performance, the Model 370 also provides true
single-signal CW reception plus selective sideband reception of AM. It can
be easily installed without, in any way changing the characteristics of your
present recetver—the only requirement is an i.f. between 450 and 500 kc.

A precision 20 kc toroidal type filter with 3 ke passband provides ex-
treme skirt selectivity. Unwanted signals outside the passband are sup-
pressed by a minimum of 50 db. The entire unit is self-contained with
power supply and a 7” speaker. Ask your distributor for a demonstration.
Or, write for complete information in the new B&W Catalog.

Net Price: $131.50—Complete
SEE US AT THE I.R.E. SHOW—202 INSTRUMENTS AVE.

BARKER & WILLIAMSON, INC.
237 Fairfield Avenue, Upper Darby, Pa.




CRYST AL Skip around as your heart desires ... be a

bandhopper with a vengeance ... and yet
retain the priceless advantages of crystal

CONTROLLED control. All you need is a half-dozen or

more PRs. Multiple crystal operation is the
answer to today’s maddening QRM prob-

BUT NOT lems on phone or CW. It's most economical.

too. See your jobber and select low-cost

PRs from his all ies stock. B
“ROCK BOUND" gy:s-;c::: th:‘k:i‘mdl:e‘lmenmes stock. Be a

20 METERS, Type Z-3, $3.95 + 40, 80 AND 160 METERS, Type Z-2 $2 95

SmceL;gn 1934 _'

AND I(NOW WHERE YOU ARE
INC




Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especinlly League members, are invited to report station activities on the first of each
month (for preceding month) direct to the SCM, the administrative ARRL oificial elected by members in each Section.
Radio club reports are also desired by SCMs for mclusxon in ST. ARRL Field Organization station appointments are

available in the ar liown to qualified Leagne members. These include ORS, OES, OPS, OO and OBS. SCMs also desire
,{pphcauons for SEC, EC, RM and PAM where vacancies exist. ;L amateurs in the Umled States and Canada are invited

to join the Amateur 'Radio Emergency Corps (ask for Form 7).

ATLANTIC DIVISION

kastern Pennsylvania
Maryland-Delaware-D. C.
$Southern New Jersey
Western New York
\Vestern I’ennsylvania

WIPVF
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W2sJVv.
WINCD
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{erbert C. Brooks 800 Lincoln Ave.
Edward Graf 81 King St.
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Ilinois
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Baltimore 7, Md.
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North Dakota
Sonth Dakota
Minnesota

WOKTZ
WerLpP
WeMXC

©ak Park
Martinsville
Wausau

Elmer J. Gabel
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1611 's K. Lake S
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Minneapolis 7
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i

Kansas
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Nebraska

WABDR
WAICY
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Russell B. Marquis
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{ames . Hoover =
vloyd HB. (,aulphell

Connecticut

R WIEFW -
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WI1ALP
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Weatern Massachusetts
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WI1HRV
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WIKKR
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Frank L. Baker, jr.
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Robert L.. Scott

\Washington
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w7
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Samuel H. Lewbel
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Ralph Sarovan
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%07 North Kifth Ave.
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139 East Zoranne Drive
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frarmingdale, L. I.
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1100 Crest Drive
15 Sandringham Lane
203 W, &th st

Marshalltown
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North Platte
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22 Mutter St,

Route 4

54 T.ocust St.

10R Sias Ave.

(:outhlngton

North Quincy 71
Fasthampton
Concord
P'rovidence 6
Newport

03
2105 Irene St,
1211 Hollins
11901 Powell Blvd.
11 East 71st St.

Anchorage
Boise
Helena
Portland
Seattle 5

£.0. Box 3564
530 Birch St
1946 Harmil Way

4018 Berlin Way
36 Colonial Way

1113 Elinore Ave.
2639 Mono St.

Honolulu
Boulder City
San Jose
Oakland 2
San Francisco
IDunsmuir
Eresno

ROANOKE DIVISION

Allen L. Guin, jr. 146 ¢ wall Jackson Homes Charlotte

Rrvson L. McGraw 227 almia Roa olumbia

John Carl Morgan -, ’o Radio Station WEVA, Box 269 Fredericksbur

Albert H. Hix lﬂH Belmont St. Forest Hills, L arleston 4
ROCKY MOUNTAIN DIVISION

North Carolina*
South Carolina
Virginia

West Virginia

W470RB
\.\"ﬂéM G
wsPQQ

Colorado
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William Werner

Roger M. Howe

[.mm Angeles
Arizona

San Diego
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W6CMN

W6OIW

William J. Schuch
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Don Stansifer
\William 8. Farwell

Northern Texas
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“outhern l'exas
New Mexico

WSRRM
WSRST
W50DX
WSEPR

Cecil C.Cam
e Wil G C rdudall
Morley Bartholomew
Kinar H. Morterud

Maritime
Ontario
(Quebec

Albert

Brmsh Columbia
Yukon

Manitoba
Saskatchewan

* Officlal appointed to act temporarily in the absence of a regular otlicial.

VEIOM
VISATA
VE2GL

VE6MJ
VE7JT

Iyouglas C. Johnson
(. Kric Farquhar
Gordon A. Lyun

Sydney T. Jones
teter M. Mclntyre

ohn Polmark
arold R. Horn

SOUTHEASTERN DIVISION.
P.0), Box 538

SOUTHWESTERN D(VISION

WEST (‘Ul F DIVISION.

%425 South Weber St.,
165 Kast 4th, North
.0, Box 797

Colorado Springs
Bountiful
Sheridan

1003 E,. Blount St.
226 Kings Highway
563 Ramon Llovet

Box 462

Cottondale
Howey-in-the-Hills
Pensacola
Decatur
Urb. Truman,

Rio Fiedras, P,
Balboa Heights, C. Z.

6707 Beck Ave,
RED 5. Box 800
1427 Iescarlero

90 Grapevine Road

North Hollywood
Tucson

San Diego 7
Oak View

3750 Brighton Road

<tate \'eterans f{ospital
RFD 7, Box 6

2717 Quincy St., N.E.
CANADIAN DIVISION

Fort Worth

\ulphur

Austi

Bel A:r Albuquerque

104 P'reston St.
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R.R. No. 1

10706 -57th Ave.
‘est 26th Ave.

3th, N.W.
1044 King St.

Halifax, N. 5.
Burlington, Ont.
Ste. Genevieve de
Pierrefonds, I. Q.
Edmonton, Alta,
\'ancouvcr, B. C.

Ponage la P’rairie, Man.
Saskatoon




- With the NEW Model HT-30 Transmitter/ Exciter

HALLICRAFTERS RAISES THE
STANDARDS OF SSB TRANSMISSION

For almost a quarter of a century the constant goal of Hallicrafters engineers has been the
improvement of receiving and transmitting equipment standards. This policy of continuous
improvement is again reflected in the design and engineering of Hallicrafters amazing new HT-30

Transmitter/Exciter.

Here's a transmitter that's built to give you greater performance . . . greater dependability,
And the HT-30 guarantees you greater enjoyment because it incorporates all these wanted

features...

CHECK THEM AT YOUR JOBBER TODAY!

e BUILT IN V.F.0. READS DIRECTLY IN KILOCYCLES.

¢ V.F.0. STABILITY IS EQUAL TO MOST CRYSTALS—.009%
There aré also provisions for 1 crystal for fixed frequency operation.

o SELECTIVE FILTER SYSTEM IS USED FOR RELIABLE SIDEBAND SELEC-
TION. The circuitry employs the proven r.f. selective filter system used by
major commercial communications companies. This sytem assures continued
suppression of unwanted side band energy and distortion products. Hum,
noise and unwanted side band are down 40 db or more, while undesired
beat frequency is down at least 60 db. New 60 db range meter for constant
monitoring of r.f. output and carrier suppression. Voice control system
built in with adjustable delay and anti-trip features.

« SSB, AM, AND CW ARE ALL PROVIDED FOR IN ONE COMPACT UNIT.
Front of panel full function contro! allows selection of AM, CW and upper
or lower side band. Only 18” x 9%* x 12”; the unit is powerful—35 watts
peak output on SSB.

FRONT PANEL CONTROLS

Band selector 80, 40, 20, 10
meters.

Driver tuning.

Finial tuning.

Speech level.

Carrier injection —0 to 100%%.

Meter sensitivity.

Calibration level.

Power off, stand-by,
warm-up, transmit.

Operation control.

VOX, Calibrate, MOX.
Function selector—AM, CW,
upper, lower side band.

Tuning—V.F.0.
10 Meter tuning control.
V.F.0.—Crystal.

AND 15 OTHER FEATURES

°
h = | ' I i :raf*e I'S IN MODEL HT-30 AT ONLY

CHICAGO 24, ILLINOIS




LEAGUE, mc,

it a noncommercial association. of radio ‘amateurs, bonded, for
the promotion of interest in teur radio ication ‘dnd

experimentation, 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 maintenance of fraternalism and a high standard of condudt. .~

It is an incorporated association without caplital stock, charieredv'"

under the Idws of Connecticut. its affairs are governed by a Board

of Directors, elected every two years by the general membership.
The officers are elected or appointed by the Directors. The Leugue

is noncommercial and no one commercially engaged in the man

facture, sale or rental of radio apparatus is eligible to membershlp

on its board.

“Of, by and for the amateur," it numbers within its ranks pracﬁ-'

cally every worth-while amateur in the nation and has a history of
glorious achievement s the standard-bearer in amateur affairs.

Inquiries _regarding ‘membership are solicited. A bona fide

interest in amateur radio is the only essential qualificqﬁon; owner-
ship of a transmitting station and knowledge of the code are not

prerequisite, although™ full voting membership is gronfed only to

licensed amateurs.

All general oorrespondence shiould be addressed to the admmu-' :

trative headquarters at West Hartford, Connecticut.

Past Presidents
HIRAM PERCY MAXIM, WIAW, 1914-1938
EUGENE C. WOODRUFF, WBCMP, 19361940
GEORGE W. BAILEY, W2KH, 1940<1952

Officers

President .-« « . . . < » . GOODWIN L. DOSLAND, WQTSN
Moorhead, Minnesota

First Vice-President . . . . . WAYLAND M. GROVES, WSNW

P.O. Box 586, Odessd, Texas

Vice-President . . . » . .. . FRANCIS E. HANDY, WlBD!
38 La Salle Road West Hartford, Connecticut

Vice-President . . .. v PERCY C. NOBLE, WIBVR
37 Broad St., Westfueld Massachusetts

Secretary &\ . . ... A L BUDLONG, WI1BUD -

38 La Salle Roud West Hartford, Connecticut
Treasurer . . . e e

38 ta Sqlle Road Wesf Hurlford Connecticut

e @ ‘o @ .

General Manager . . + « . . . . A. L BUDLONG, W1BUD
Communications Manager . .7
Technical Director . . . . . . . GEORGE GRAMMER, W1DF
Assistant General Manager . . . | JOHN HUNTOON, W]LVQ

Assistant Secrefaries . . .. S oS

PERRY F. WILLIAMS, WI1UED
38 La Salle Road, West Hartford, Connecticut

° ] [ 2 ® L]

GeneralCounsel . ., . . . . B .‘ ..
816 Connecncut Ave., Washmgron 6 D.C.

"DAVID H, HOUGHTON

. FRANCIS E. HANDY, W1BDI

;. LEE AURICK, WIRDV

. PAUL M. SEGAL -

DIRECTORS

Canada
ALEX REID
240 Logan Avi
Vce-/trector: Wiltlam R. Savage. ........ EGEO
329 15th 8t N, Lcthbrldge. Alta.
Atlantic Division
GILBERT L. ¢} RO\\II Y R W3YA

Lept. of L
St lt('( ullcze Pu.
¥ lce—l}trermr Charles O, Badgett. ... ... W3LVF
725 Gurden Ikoad, Glenside, Pa.

Central Division

HARRY M l\l L\TTUL\VS

. 8¥th \prlnfz
r_ cith,
2, Ts0x 22 > \ Gt

Dakota Division

ALFRED M. GOWAN.

1012 South Willow A

V'ice-Director: lvarrest dryant. . ..., ..., Warns
6840 Harrlet Ave,, \IlﬂnEJDD“S Ainn,

.. W9uUQT
.. WIQLZ

Vice-1 )lre::tnr
R

i W(dPHR
D

Delta Division

VICTOR CANFTELD .. ... . i e W5BSR
Box 945, Lake (harles, La.
Vice-rtrector: Nfiton W. Kirkpatrick. . .. WSKYC

113 Patton Ave., tlattlesburg, Miss,
Great Lakes Division

JOIHN H, BRABB. ........o00.vuv.uns \WSSPF
708 FFord Bidg., Detroit 26, Mich,
Vice-Dotrector: Robert L, Davis. ......... WSLYE
247 Highland Ave., Ohilo

Hudson Division
COOKE, JR.
239 St Belle

Vtcn-l)ir(rtur Thomas J. Ryan,Jr....... W2NKD
39 Redwood Rd., Scoteh Plaing, N. J.

Midwest Division
ROBERT W. DENNISTON.......... WONWX
Isox 631, Newton, lowi
Vice-//irector: Sumner H. Loster.......... WOGQ
2315 Linden Dr., Si., Cedar Raplds, lowa

(;I‘OR(‘I‘ \;

L.W20BU
Y

New England Division
PHILIP 8, RAND ¥
Route 5], Redding Ridge, Conu.
Vice-/trector: Clayton (', Gordon. . .. ... WIIIRC
65 Imerson Ave., l’lttsncld Muss.
Northwestern Division

R. REX ROBERIS. ... .. ...u.. W7CPY
K37 Park Il Drive, Blilings, AMont.
Vice-Directar:

Pacific Division

HARRY M. ENGWICHT.............. W6HC
770 Chapman, San Jose 26, Cualif,
Vued)irerlor Hurold L. Lucer . W6IJDN
1113 Lilinore Ave., Dunsmutr. alif,

Roanoke Dzvzszon
P, LANII‘R A\IDI RSON,
le 1.ane, l)mvule va.
Vtce-/)(rpctur. }'qud..m 1. Muthewson. . .. .. \W4FJ
110 N. Colonial Ave., 1ltichmond, Va.

Rocky Mountain Division
CLAUDE M. MAER, JR.......o00uunn wdérc
740 Latayette St,, Denver, Colo.
Tice-Director: \Walter NT. Reed ., ... .. WAWRO
1355 1., Amherst Clrele, Denver, C'olo.

Southeastern Division
JAMES P U()I(\ JR W4ZD
ve. » N
er-/)ire.mr lhnmas IS Mo WAIYW
P.O. Box 641, Municipal Almort WBranch,
Atlantu, Ga.

South western Division

\VAL"II RR JOOS. ... ..., WST‘I\M'
315 N, (vurlllll Drive, Inglewood 3, Callf,
Vice-/)(rrrlnr Robert 14, Hopper., . ...... \VUY\U
4327 Santa Cruz, 3an Diego 7, Callf,
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“It Seems t0Us...”

GROWTH

It's getting to be almost routine to announce,
148 we have done each of these last few years,
a4 substantial growth in the Full Membership
of the American Radio Relay lLeague. Yet,
we don't propose to relegate the news to small
type in the back of the mag; we’re as proud of
this record as we know each member is, and
we’re climbing right up on top of this editor’s
mill to shout it out loud.

In 1955, the U. 8. Full Membership of the
League increased by 149, -~ to reach an all-
time high of 52,651. Add to this 1,864 VEs and
vou get 54,515, the total votmg membership
of the League as of last year-end. Every ARRL
division registered an increase in Full Mem-
bership, none less than 109,.

FCC license figures show a continuing
healthy growth in the amateur ranks, as well.
As of year-end, some 139,000 hams were on the
Washington books. While this includes around
16,000 Novices (about half of whom, past
experience shows, will drop out at the end of
their year), it still represents a substantial gain
of 12%, vver the similarly-computed figure of
124,000 for the 1954 year-end.

Particularly pleasing to us is the fact that,
in the past five years, U. S. amateur League
membership has increased nearly 80%, s con-
siderably faster growth than the amateur
body itself.

STRAY QSLs

No one knows how many QSLs wind up
each year in the dead-letter sections of the
post oftices uround the country, but if reports
that reach us now and then from hams con-
neeted with P. O. work are any indication, it
is a sizable number. The chief reason: in-
sufficient address. The Post Office has no way
of knowing how to reach “W3XXX, Opr.
‘Ed’, Altoona, Penna.” It has no appropria-
tion for call books, in most cases probably
doesn’t even know such a directory exists.
Undeliverable cards go to the dead-letter
office.

'This may be the reason that the card from
vour new state never arrived; the other ham
would have been happy to have sent a SL in
reply, but if you sent yours without sufficient

address, he just didn’t get it. So, if you're
interested in QSLs for WAS or for any other
reason, take simple precautions to get ade-
quate addresses. While you’re in QSO, check
the call book to see if he’s listed; if not, ask
him for the dope. If, for some reason, you
don't get a good address, it’s better to wait
for the next edition of the call book; you’re
wasting your postage stumps on a card ad-
dressed with only the call letters and city.

In any event, it’s a good idea to have your
name and address, together with the words,
“Return Postage Guaranteed,” in the upper
lefthand corner of the address side of the card.
It can be printed ut the time your cards are
produced, or put on with a rubber stamp or
mdmdually typed. Without this information,
an undeliverable card goes to the dead-letter
office. With it, the card is returned to you at
a cost of only two cents. At least, you know
whether your card got through to the ad-
dressee.

Another good thought is to register vour
call letters with the local post office. In that
way, you can help insure that inadequately-
addressed cards will reach you.

TAXES

It being nearly that time of year when —
at least in our section of the country — tax
bills are coming out of town hall covering real-
estate and personal-property levies, perhaps
we can save a few of the customary inquiries
to Hq. as to how amateur radio is involved in
certain aspects of the matter.

It is well established that a municipality
cannot tax amateur radio as such. On a rare
occasion or two, a city has attempted to
“license” its local wmateurs by means of an
ordinance providing for yearly fees. Such ill-
conceived ideas are quickly squelched, of
course, when the authorities are acquainted
with the facts of communications regulatory
life — only the Federal Government has juris-
diction insuch matters.

Yet this exclusivity of regulatory ]Ul‘lsdl(}-
tion does not set the amateur apart from his
fellow citizens in fields subject to local con-
trol, even though amateur radio itself may be
involved. For example, a municipality may



{and usually does) require the issuance of a
building permit for an amateur antenna mast,
for which a fee is paid. Inspection and ap-
proval are well within the power of the com-
munity —— indeed, are its responsibility in pro-
tecting the safety of its citizens—and an
amateur is not exempt from paying a permit
fee just because his activities ure basically
subject to Federal regulation, or because he
engages in a non-profit hobby.

Personal-property tax is a principal case in
point. True, some towns have no such tax, and
instead the level of real-estate assessment is
set at a point considered to cover ownership of
“normal’ household accessories (other than
automobiles, handled separately), such as TV
sets, cameras, a piano, etc. But many do re-
quire a separate listing of personal possessions
—a boat, a power lawn-mower, a freezer,
power tools . .. or amateur radio equip-
ment, which is properly taxable as pecrsonal
property. Your town is not usurping Federal
authority in taxing your ham gear as a per-
sonal possession. The valuation must be rea-
sonable, of course, and amateur equipment
must not be singled out for taxation; in other
words, the treatment must be impartial. But
neither possession of a Federal license to
own and operate the gear, nor the fact that it
is strictly a hobby (unless there is specific ex-
emption for hobby possessions), exempts you
from payment of the town’s personal-property
tax.

HAMFEST CALENDAR

Florida — The Orlando Amateur Radio Club will hold
its annual hamfest on Sunday, April 8, at Rock Springs,
Florida. The festivities will begin with an auction of ham
zear at 10:00 a.m. Here's your chance to clean out your
junk box. Barbecue pork or beef dinner at 1:00 p.m. Ad-
vanced registrations will be $2.00 for adults and $1.00 for
«hildren; tickets at the door will be 25%, higher. Additional
information may be obtained from Bob, K4BAK, 1008%%
Lucerne Terr., Orlando, Florida.

Ohio — Saturday, April 14, at the Dayton Biltmore,
Dayton — the Dayton Amateur Radio Assuciation will
hold its annual Hamvention., Hamvention is the best
treat in ham radio —ask anyone who has attended.
The day-long program will feature outstanding speakers
on all phases of amateur radio and a special program has
been prepared for the ladies. The affair will wind up with
a banquet at 7 p.m. in the hotel ballroom. Tickets are
$5.00 in advance or $5.50 at the door. Reservations, more
information, and an attractive hrochure may be vbtained
from D.A.R.A., P.O. Box 44, Dayton 1, Ohio.

Ohio — The Indian Hills Radio Club of Cleveland
presents a Break Break Pow Wow home-style dinner meet-
ing, March 24, at 7 p.m., Alliance Club Hall, 6968 Broad-
way, Cleveland. Program, refreshments, and a good time.
Reservations only — price $3.00. For further information,
contact WSICS, 19451 Upper Valley, Euclid 17, Ohio.

COMING A.R.R.L. CONVENTIONS

March 3 — Michigan State, GGrand Ra-
pids

June 15-16-17 — West Gulf Division,
Galveston, Texas

July 6-7-8 — ARRL National Conven-
tion, San Francisco, Calif.
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A.R.R.L. MICHIGAN STATE CONVENTION
Grand Rapids, Mich. — March 3, 1956

After cight years of sponsoring succesaful hamfests, the
Cirand Rapids Amateur Radio Associution is this year
slaging the ARRL Michigan State (lonvention to be held
at the Rowe Manger Hotel, Grand Rapids, Mich., on
Saturday, March 3.

The following frequencies will be monitored by (Grand
Rapids stations during Friday evening and Saturday
morning, for the convenience of the mobile operators who
plan to attend: 3930 ke.; 28,620 ke.; 29,610 ke.; and 6
meters (low end).

Top-notch speakers from the amateur ranks as well as
industry represcntatives and exhibits (which will be opera-
tional wherever possible) will reflect a **New Products'’
theme.

Highlights of the cuonvention will be a mobile judging con-
test, a ‘“‘swap and shop'' booth, QMN dinner, Michigan
Council of ('lubs dinner, phone-men’'s dinner, EC meeting,
and other items of specialized interest too numerous to
meuntion. Amateur-license examinations will be held by the
FFCC at convention headquarters at 10:30 A.M. on Saturday,
March 3.

The admission fee is $1.25 in advance, or $1.50 at the door.
Advance registrations will close February 24 and the
Reservation Committee will take care of your room reserva-
tion, if notified in advance. Please make out all checks in
fuvor of the GGirand Rapids Amateur Radio Ass'n.

For further details regarding the convention, address
communications to ARRL Michigan State Convention,
Box 333, Grand Rapids, Michigan.

OUR COVER

“Look, Maw, no watts!” might well be the
title of this month’s cover. W1CUT’s transistor
rig runs about 50. milliwatts input, and is de-~
scribed beginning on page 11. To those of you
who are looking for new fields to conquer, the
transistor offers an interesting challenge.

Say, who's going to be the first to make WAC
with an all-transistor transmitter?

e Strays s

F. H. Black, W1LQ, sends in this clipping from
a Quincy, Mass., newspaper. We quote — *“DE-~
CODED: In Superior, Wis., a railroad worker
told a judge he had attacked threce bunkmates
with an iron poker because he suspected they
were plotting an attack on him by snoring in
Morse Code.”

There ought to be resistance here — Warren
Rudolph, W4OHM, queries the technical depart~
ment about assistance with installation of some
new mobile gear. He says there sceins to be loss
in a cable und wonders whether his call may have
anything to do with the difficulty.

The Airport Television and Radio Company,
of 188 Airport Road, Reno, Nevada, has devel-
oped # form of circular slide-rule known as a
“Quick-Way Tube Pin Locator.” The unit op-
erautes with a simple turn of the dial, covering
hundreds of tube types. When sct to the tube
number, it automatically registers zll tube pin
socket connections.

QST for




“CQ TR”

Transistors in a 7-Mc. M.O.P.A.

BY E. LAIRD CAMPBELL, WICUT

® The *“Stray’’ on page 96 of the Janu-
ary issue stirred up quite a bit of curios-
ity, so here’s the dope. For the benefit
of prospective experimenters who haven’t
vet made the plunge, there's also a bit of
preliminary discussion about transistors.

F YOU are one of those for whom satisfaction
in amateur radio is measured by the number of
100 per cent”’ QSOs per cull or a high score

in a contest, this article is not for you. What
we have to tulk about will not win any contest,
nor will it give contacts as a matter of course.
Neither is it economical — very likely it achieves
4 new high in dollars per watt.

In short, the sort of gear under consideration
will appeal only to the experimenter - the man
who likes to try new devices and new circuits just
for the kick to be got out of exploring new
fields, with a little education on the side. The
ranks of ‘‘transistor transmitters’ ure still sparse
enough so that anyone who joins up can have the

feeling of being a pioneer — with ample justifica-
tion, since there is still plenty to be found out
about the little germanium wafers in this applica-
tion.

About Transistors

When tackling the transistor for the first time
the natural approach is to compare the mechan-
ism of transistor operation to that of vacuum
tubes. There ure quite a few similarities in
transistor and tube circuit behavior, but trying
to develop exact equivalents, or to replace tubes
with transistors in the sume circuit, will only lead
to confusion. However, basic transistor operation
can be understood by learning a few principles
that are easily within the grasp of the average
amateur.

The clectron tube operates by the flow of
eloctrons between elements in @ vacuum, but
the transistor functions by the tlow of electrons
within a particular kind of solid. These solids are
neither good conductors nor good insulators, but
under certain conditions they can be made to
show some of the properties of either. They are

The transistor transmitter and battery power supply. The power supply is made up of 8 small “penlight” cells
‘and all the required voltages arc tapped from them.

March 1956

11



our

(A) IN

O— )

GROUNDED CATHODE

(B) w

our

GROUNDED GRID

our

©) w

GROUNDED COLLECTOR

GROUNDED PLATE

Fig. 1 - Typical transistor circuits and their vacuum-
tube equivalents.

known as ‘‘semiconductors,” und cxamples are
germanium, selenium, and silicon. By adding
certain substances or “impurities” to a semi-
conductor, it can be made to have an excess of
electrons. Such material is called “N-type’ be-
cuause of its excess negative status. The material
can also be made with a deficicncy of electrons,
and in that case is called “P-type” because of
its positive nature. An ‘“N-P-N” type transistor
consists of a germanium crystal with two N-type
regions scparated by a thin layer of P-type ma-
terial. When anelectric field is applied to » treated
semiconductor, electrons will move within the
material, constituting a current flow.

Fundamental Connections

As mentioned earlier, it is unwise to try to
draw a parallel between transistors and vacuum
tubes. But in order to become familiar with the
different elements and basic circuits of transistors
we can show somc analogous circuits. The three
elements of a transistor are the base, collector
and emitter. These can be compared in a general
way to the grid, plate and cathode of a vacuum
tube. Fig. 1A shows the grounded-emitter
amplifier circuit, which resembles a grounded-
cathode vacuum-tube circuit. The signal is ap-
plied between the buse and the emitter and the
amplified signal is tuken between the collector
and emitter. Figs. 1B and 1C are grounded-base
and grounded-collector circuits, respectively. The
vacuum-tube equivalents arc ulso shown.

When comparing a vacuum-tube amplifier
with a transistor amplifier operated in the same
frequency range, we find the input (grid to
cathode) impedance of 1 vacuum tube is relatively
high while the transistor amplifier has a1 low
input impedance and high output impedance.
‘The vacuum tube with its high input impedance
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is voltage controlled while a transistor, with a
relatively low input impedance, may be con-
sidered to he current controlled. Because of this
low input impedance, the input electrodes of one
stage may not be simply connected to the output
clectrodes of the preceding stage. The coupling
of transistor stages requires s step-down in im-
pedance, which sometimes may call for a more
elaborate interstuge ncetwork than in the case
of vacuum-tube amplifiers.

When using trunsistors as oscillators the usual
techniques employed for vacuum-tube oscillators
should be put into practice. The component
parts should be mounted for good mechanical
stability, and to insure frequency stability a
bigh-Q, high-C' tank circuit should be used.

Peculiarities

A useful property of the transistor is its
ability to function at low power levels. It is
possible to design practical amplifiers, receivers
and oscillators that operate at voltages lower
than the usual filament voltage of vacuum tubes.
This, combined with small size, makes the trans-
istor a ‘“natural” for iniaturized clectronic
equipment using small, cheap, dry batteries for
power.

Limited frequency range, sensitivity to temper-
ture, and lack of uniformity among specimens
of the same nominal type are some of the dis-
advantages of transistors. The usuul manner of
rating transistors for useful {requency range is to
specify a ‘“cutoff” frequency, or frequency at
which the current amplification factor drops 3
db. below its low-frequency value. At the present
time a transistor with a cutoff frequency of 1 Me.
or higher is counsidered a high-frequency transis-
tor, and since it is more difficult to manufacture
its cost is considerably higher than that of the
low-frequency types. Physically, the high-
frequency transistors have closer spacing between
the emitter and collector. Electrical character-
istics include low colleetor-voltage breakdown,
low collector capucitance and low base resistance.

As the temperature of a germanium transistor is
raised, the device becomes unstuble, the amplifi-
cation decreases, and the noise gencrated in-
ternally increases. The temperature increase can
be the result of heat generated in the transistor
or by heat radiated from surrounding objects.
Permanent damage can be caused during solder-
ing or by mounting the transistor too close to
Lieat-emitting components.

Nonuniformity among transistors of the same
type number is quite a disadvantage to the
experimenter who does not want to buy several
and pick out the one that works best. In os-
cillators or high-frequency amplifiers it iz un-
fortunately true that one transistor will work
hetter or give more amplification than another
of the sume type. No doubt this situation will
change as manufacturing techniques improve;
but until they do there is no guarantee that an
exact duplicate of a circuit using a transistor
will function just like the original.

Since the transistors currently available are
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mostly very low-power devices their use in
transmitting equipment is necessarily confined
to “flea-power” experiments. This, in a way, i8
an attraction rather than the opposite since it
offers a double-barrelled kick — the novelty of
trying new devices and new circuits combined
with a sense of accomplishment in establishing
contact with stations at a distance on fractional-
watt power. Quite a few fellows have succumbed
to the fascination of transistor low-power opera-
tion, as evidenced by QST reports of “firsts”’ on
various ham bands during the past few years.

M.O.P.A. Transmitting Circuit

In every case reported so far, the transistor
transmitter has heen a keyed crystal oscillator
coupled to the antenna. Like all plain oscillator
transmitters the frequency has been subject to
the influence of the antenna, and it was for this
reason, as well as in the hope of obtaining higher
efficiency and thus greater output, that the
present etfort was directed toward working up an
oscillator-amplifier circuit. As it turned out, there
were no special difficulties. We had some CK761
transistors (frequency cutoff 10 Mec.) available
and since most of the early transistor transmitters
had operated in the 80-meter band it was decided
to explore higher-frequency operation, 40 meters,
in this transmitter.

Fig. 2 shows the circuit. It uses two P-N-P
transistors, one as a ‘“base-resonant’ oscillator
uand the other as a grounded-emitter amplifier.
After tryving several different oscillator circuits
it was found that the one used by Ritz! and
Atwater® gave the best overall performance. This
oscillator can best be described as a base-resonant
oscillator because of the tuned circuit in the base
of the transistor. With crystal control the oscil-
lator is very stable and oscillates even when the
tank circuit is tuned slightly off resonance.
Several different CK761 transistors were tried
in the circuit and all oscillated easily and without
hesitation. Potentiometer Ry, which controls the

! “Technical Correspondence,' QST, October, 1955.
2 “Technical Correspondence,’” QST, December, 1955.

¢

Fig. 2 — The trans-
istor transmitter.
(apacitances of .001
and above are in uf

¢

€1~ 3-30-puf. trimmer. )

(g — 2-20-ppf. miniature variable (Johnson 20M11).

Ri— 0.5 meg. miniature potentiometer (Lafayette
Radio VC-37). )

Li — 5-9.ph. slug-tuned (North Hills 120-C).

L2 — 9 turns No. 28 enam. wire wound over Li.
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bias (supplied by the 114-volt buttery) on the
emitter, is adjusted for best oscillator perform-
ance. =

The grounded-emitter umpiifier is link coupled
to the oscillator by coil Le. This must be a low-
impedance link to match the p.a. transistor input.
The required number of turns was determined by
the “wind and try’’ method until the best match
was obtained, as indicated by optimum drive to
the transistor base. (The optimum drive can be
determined by adjusting the coupling for maxi-
mum amplifier output using the output-measuring
system described below, or by adjusting for
maximum amplifier collector current. If the
latter method is used and the amplifier tapk is
tuned off resonance, the testing should be done
with & collector voltage low enough to keep the
power input within the transistor ratings.) The
variable capacitor used in the amplifier tank
circuit is of the ultramidget type and because of
its coustruction must have the rotor grounded.
This is the reason for using u shunt-fed tank
circuit.

Although a grounded-emitter amplifier has
been compared to a grounded-cathode triode
amplifier, there is one important difference be-
tween the two. In the transistor amplifier the
phase relationships between the input (base) and
output (collector) currents is such that there is
no tendency toward self-oscillation. Conse-
quently, it is unnecessary to make any provision
for neutralizing the amplifier, something that
would be indispensable in the tube circuit.

Since this transmitter was designed to be used
with 4 flat 75-ohm coax line, the final tank coil
was tapped to work into a 75-ohm load. The
correct tap points on the coil were determined by
connecting one end of a 7H-ohm noninductive
resistor to the ground side of the tank coil. The
other lead from the resistor was conuected to an
r.f. probe and vacuum-tube voltmeter. Then the
probe was moved across the coil to find the point
of maximum voltage. If a 52-ohm load is desired
the correct tap can be found by using a 51-ohm
resistor.

6v

J.3 — G4 turns No. 24, Y4-inch diam., 32 turns per inch,
tapped at 13 turns (Miniductor 3004).

J1 — Miniature open circuit jack (Telex 8570).

Iz — Coaxial cable connector (Amphenol 83-1R).

MA — 0-10-ma. miniature meter (International In-
struments 100-C2).
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Construction

The transmitter was built in a small box made
from flat aluminum stock. Brackets and shelves
were made for supporting components, and as
many miniature parts as possible were used
throughout the unit. This transmitter is not uc-
tually reduced to the smallest size possible, but
further miniaturization would make soldering
and mounting of parts difficult.

The oscillator tank circuit, L1(y, is a slug-
tuned coil and & trimmer capacitor. It is of
course tuned to the operating frequency. The
capacitor could be fixed, but u4 variable was used
in order to compare different LC ratios in the
tank. The link coil, L, is wound over one end of
L. Extra soldering lugs are provided on some coil
forms and these make exccllent tie points for
the wire ends of the link.

Shafts of the oscillator tunk controls along with
that of the potentiometer, 124, are all brought out
on the side of the box. The trimmer capacitor can
be adjusted either by a screwdriver or by means
of a shaft soldered to the adjusting screw. These
three controls when once set need little adjust-
ment, but when changing from one end of the

band to the other some touching up may be
necessary; therefore, it is better to huve the
controls accessible.

The amplifier tank circuit, LyCs, is made from
a length of lg-inch diamecter Miniductor coil
stock and a midget variable capacitor. Beeause
the variable did not have guite enough capaci-
tance a small fixed padding capucitor was added
to allow the tunk to resonate with the vuriable
capucitor set at half scale.

Fig. 3 shows the standard methods of identify-
ing transistor leads. The CK761 transistor fol-
lows the method shown st A. The transistors can
be mounted in subminiature-tube sockets or
soldered directly. Leads should be left fairly long
and held by long-nose pliers to conduct away heat
if they are to be soldered. As can be seen in the
photograph, the transistors were mounted side
by side and since no difficulty arose from interac-
tion, shielding was not used.

A miniature meter wuas used to measure
amplifier collector current. It would be a good
idea to be able to switch the meter and measure
the oscillator collector current, although such
switching was not incorporated in this unit.

Tnside view of the transmitter. The two controls at the top left are L1y, with R; directly below them. Link L2
is wound over the ground cnd of 1.1 and can be secu to the left of the transistors.




Tuning Up

When the unit is finished and ready to be tested
for the first time, potentiometer K, should be set
initially with the arm at the ground end. A crystal
of the desired frequency should be inserted and
-6 volts applied to the collector of the oscillator
transistor. Connect a 0-10 milliammeter in series
with the 6 volts to measure the collector current.
With the key closed, adjust the potentiometer
for a collector current of 3 or 4 milliamperes.
Then adjust the slug in the oscillator tank coil
for a sharp rise in the collector current. This indi-
cates that the eircuit is oscillating. A recciver
tuncd to the crystal frequency can be used as un
aid to show when the unit goues into oscillation.
Adjust the various oscillator controls for guod
clean keying. At the same time, be careful not to
exceed the power input rating of the transistor
(88 milliwatts).

With the oscillator operating satisfactorily
power can be applied to the amplifier. Resonance
in the amplifier tank tuning will be indicated by
a dip in the collector current. Again the ratings
of the transistor should not be excecded. With— 12
volts on the amplifier collector about 5 or 6
milliamperes, with full loading, is average current.

When operating at ultralow power every bit
of r.f. counts, so every effort should be made to
get the proper coupling to the antenna. The

antenna itself can be any of the regular types

such as a dipole, Zepp, or vertical. If the antenna
is not matched to the coaxial line an antenna
coupler or other matching circuit should be
used to provide the proper load for the trans-
mitter. With this arrangement every available
“‘drop’’ of r.f. energy will be most efficiently
transferred to the antenna. Small things which
may vot secm to be important at higher power
levels should be carefully considercd. Fecd-line
losses due to faulty spreaders or poor diclectrics
should not be overlooked. léven the antenna
insulators should be clear of dirt or any con-
ductive materials.

Because of the low power, most of the usual
measuring devices are too insensitive to be used
with this transmitter. The best method, there-
fore, is to use the regular station transmitter and
an s.w.r. bridge for adjusting the matching cir-
cuit between the coax link and feedline, if the
feed system does not alrcady use matched coax.
The usual adjustment procedurc should be fol-
lowed to bring the s.w.r. down to 1 to 1. After
the adjustments are completed the bridge should
be removed because if it is left in the line it will
absorb most of the output power of the transistor
transmitter. Another type of indicator that is
useful in tuning up is an indicating wavemeter
loosely coupled to the antenna coupler and tuned
to the operating frequency.

QRP with Transistors

Except for answering a calling station, the only
sporting way to make a low-power contact seems
to be by calling a general CQ. Help from other
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Fig. 3— Code for _identifying junction transistors.
The leads are marked C-collector, B-base and E-emitter.

stations, prearranged schedules or pre-calling
with a high-power rig just doesn’t give the thrill
that the low-power enthusiast is looking for.

Kxperience in using low-power transmitters has
shown that it is more difficult than it really
should be to raise other stations. Many a poten-
tial contact on hearing your weak signal assumes
that atmospheric or other conditions are affecting
your transmission; conscquently, he passes up
the idea of giving you a call because he [igures his
signal will be equally a8 weak at your station.
Some sort of intelligence, thercfore, has to be
passcd along in the gencral call so that it will be
known your station is using low power.

Cualls such as “CQ QRP”’ were tried unsuccess-
fully, probably because operators thought that
the call was for another low-power station. This
author suggests that a brief identifying “gimmick
call” such as “CQ TR” be adopted by all stations
using low power (less than one watt). Even if you
are one of the “big boys’”’ running the legal limit
you can take part in the fun. The low-power man
appreciates an answering call from anyone hear-
ing his “CQ TR.” Who knows — perhaps you
might be bitten by the low-power bug, too!

The transmitter described in this article has
been on the air for several months, resulting in
lots of fun and many contacts. With an 85-foot
center-fed antenna using a tuned line and antenna,
coupler seven states have been worked, the best
DX being about 800 miles. All of the contacts
have been made by ordinary calling procedure
without prearrangement,

We hope that the above article has
whelted your interest in the amazing
little transistor. As you look ouver the
photographs, you will be struck by the
size of the transmitter. For instance,
that equipment pictured on the preced-
ing page is shown full size. It certainly
isn’t often that (ST has been able to
run a life size photo of a complete trans-
mitter!
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This two-band mobile s.s.b. transmit-
ter is capable of up to 100 watts peak
output, depending upon the power sup-
ply. Built on the chassis of a BC-458
transmitter, it uses the original V¥O por-
tion and the two output tubes. The phas-
ing type of s.8.b. gencration is uscd and
the audio amplifier has adequate gain for
usc with a crystal microphone.

On the panel, the upper knobs control
output stage tuning and loading. The
indicator light is used instead of a plate
nulhammeter, and the upper toggle
switch is one of the two band switches.
(I'he other bandswitch can be seen on
the right-hand side of the chassis.) The
lower left-hand knob is for the audio gain
control, the toggle switch selects the
sldcband and the two pointer knobs next
to the switch are for carricr balance ad-
justments of the balanced modulator.
The remaining knob tunes the VFO.

¢

Cheap and Easy S.S.B.

Sideband Exciter Built Around the BC-458
BY ANTHONY VITALE,* W2EWL

¢ The following letter, quoted in its
entirety, is self-explanatory.

Editor, QST:

Several months ago, Tony Vitale,
W2EWL, was kind enough to give our
radio club, the Ridgewood Amateur
Radio Club, a talk on **Single Side-
band.”

Tony brought along a new exciter
which he designed, built on a BC-1458
chassis. It created a lot of interest
among our membery, with its com-
pactness and very low building cost
compared with the commercial ex-
citers on the market. I was onc of the
many members bitten by the s.s.b.
bug, and I have built this exciter. Scv-
eral of our members have built them
also, and they are very plcased with
the results. Tony’s talk was entitled
¢“SSB Chcap and Easy.”” and it cer-
tainly Lurned out so.

My purpose in writing is to tell how
pleased I am with this exciter. I have
had many FB QSOs with it on very
low power, and it didn’t cost me over
235, including the power supply. Most
ail of the fellows I talked with wanted
to know more about this exciter, and
1 think it would be an cxcellent article
to put in QST. We have named it the
“W2EWL Special”.

73,
Frank Hernandez, W2MOF
Glad to oblige. Frank; here is the

*W2EWL Special®.

* fSast Glen Road, Denville, N. J.
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AT OST AMATEURS have either heard or actually
M experienced the advantages of single-side-
band phone. The author’s interests have
been directed at mobile s.8.b. operation, because
the boost in “talk power” for a given power sup-
ply one gets with s.8.b. really works to advantage
in mobile work. W2EWL has bcen on 14-Mec.
mobile 8.8.b. for over 3 years, and during that
time has participated in four-way QSOs involving
ZLs and VKs, and a 7-way involving two African
countries, one European country and three W call
areas. The DX currently stands at WAC and
23 countries.
The cxciter/transmitter to be described is not
a one-of-a-kind deal, but represcnts a design that
has evolved over the years. It is built around
the VFO portion and on the modified chassis of
a BC-458 {or T21/ARC-5), which tunes 5.3 to
7.0 Mec. in the original unit. These units sell from
$3.95 to $7.95 in the surplus market, depending
upon their condition. The design to be described
uses the original output stage of the BC-458; the
output will vary with the available plate voltage,
and will be about 100 watts pexak with a 1000-volt
supply. The current W2EWL rig uses only one
of the two 1625s in the original output stage, with
300 volts on the pla.te, to drive one 837 that in
turn drives four 837s in a grounded-grid ampli-
fier. The exciter hangs under the dash of the cur,
and the amplifier mounts in the trunk.

The Circuit

The photographs show two different units; one
is for 14 Mec. only and the other is switchable to
either 14 or 3.9 Mec. If you want only 3.9- or
14-Me. operation, you can omit the unwanted
vircuits and a couple of toggle switches, but the
rest of the circuit remains unchanged.

QST for



T'he 14-Mec. version differs from the 2-band exciter in only a few respects. This view shows §77, #n and "1 re-
moved from their sockets; the coil adjustment screw visible between the ¥ and #11 sockets is Lz. This coil is link-
coupled to a similar coil at the other L7 location shown in another photograph.

The circuit of the exciter is shown in Fig. 1.
Much of the circuit is similar to “S.8.B. Jr.,”
the excellent design published some years ago.!
The s8.8.b. signal is generated at 9 Me. and hetero-
dyned to cither 14 or 3.9 Mec. by beuting aguinst
the VFO unit of the BC-348. To change bands,
it is only necessury to Hip two toggle switches and
change the VFO setting.

Running through the circuit, the microphone

1In the November-December, 1950 issue of G-E Ham
News,

signal is amplified through 17 und 172a. The
gain is controlled by the setting of the I-megohm
gain control. The audio signal is then coupled
through 7 to an audio phase-shift network. This
network isn’t shown in the schematic, but .J»
is the octal tube socket it. plugs into. For anyone
swwho has fears and doubts about the complexity
of an audio phase-shift network, forget them;
the B&W Madel 350 is incxpensive, comes seualed
in a metal tube envelope, and all you do is plug
it into the sucket.

A view under the chassis of the 14-Mec. exciter. ‘T'he only significant difference between this unit and the two-band
exciter is the absence of the bandswitches, the change in size of Lg, and the 4-turn link coupling between an Ly in the

plate circuit of 7 and an L7 in the grid of V.

March 1956
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Fig. 1 — Schematic diagram of the mobile s.5.b. transmitter. Resistors are 15 watt unless otherwise noted. Decimal capacitance values are in uf. sy =silver mica.

C: — Quadruple electrolytic. 10-10-10-10 nf. at 430
volts.
Cz, Cz—140-4f. midget variable (Hammarlund HF-

).
Cs — 500-puf. 20-kilovolt ceramic.
Ri, R2 — See text.
Coils L; through L7 are wound on slug-tuned forms
3i¢ inch in diameter. See text.
Li, Lz, L, Ls — 25 turns No. 22 enam. Link, 4 turns

hook-up wire.

Lz — 8 turns No. 16 enam. 1-turn link.

Ls — 40 turns Ne. 26 enam.

L7 — 25 turns No. 22 enam.

Ls — 46 turns No. 20 bare, wound 16 turns per inch.
1-inch diam. Tap at 8} turns from Cz end.
(B & W 3015). For 14 Mec. only, use 12 turns No.

. 14 wound to occupy 184 inches, 13§ diam.

J1 — Microphone jack.

J2 — Octal socket.

J3 — Small coaxial cable receptacle, U(5-290/U.

RFCi, RFC2, RFCg — 500 ph.

RFCs—1 or 2.5 mh. 300 ma.

RFCs, RFCe — 20 turns No. 22 enam., wound on 3is
inch form (high-value resistor) and spaced to
occupy Z4-inch winding length.

Ty — 20,000 te 600-ochm transformer. See text.

T, T3 — 20,000 to 200-ohm transformer. See text.



The phase-shift network requires two sudio
signals of different amplitudes in the input to
give equal signals in the output, and the 500-ohm
potentiometer across the secondary of Ty is in-
cluded to obtain the proper ratio. The two output
signals, of equal amplitude but differing in phase
by 90 degrees, are applied to the grids of 17
for further amplification. To insure equal gain
through V34 and Vsg, the 500-ohm audio-bal-
ance control is included. The two signals are cou-
pled to the balanced modulators through 7'y and
T3, and these transformers are shunt-fed to mini-
mize undesirable phase-shift characteristics.

The balanced modulator circuit is similar to
that in “SSB Jr.” except thut 6AL5 dual diodes
are used instead of germanium diodes. The two
1000-ohm carrier-balance controls permit com-
pensating for inequalities in the diodes. Sclection
of either upper or lower sideband is provided for
by the d.p.d.t. sideband-selector toggle switch.
Of the controls mentioned thus far, only the gain
and sideband sclector are panel controls, unless
you count the casual mention of the bandswitch.

The r.f. for the balanced modulator is furnished
hy a 9-Mec. crystal oscillator stage, ¥ 25. The two
tuned circuits are link-coupled to the balanced
modulator, and L; is coupled inductively to L.
When these circuits are undercoupled and de-
tuned from resonance, the r.f. on the coils and
in the links can be adjusted to be 90 degrees
apart. This is an adjustment that is made once
when the transmitter is finished.

The 9-Mec. s.s.b. suppressed-carrier signal is
amplified in ¥'s and coupled to the grid of the
mixer tube, 17;. Output from the 5-Mec. VFO
(BC-458 oscillator stage) is coupled to the grid
of the mixer. The output of the mixer will be the
sum (14) or difference (4) frequency, depending
upon the frequency to which the plate cireuit is
tuned. This is selected by the position of the
toggle switch, S;. Output of the mixer stage
drives the ontput stage, 1'3V"y. The plate circuit
of the output stage is a pi network, band-switched
by toggle switch Ss. A small panel lamp in the
plate-power lead of the output stage is used to
indicate the plate-curreni changes and is useful
in tuning and in monitoring the voice level. The
lamp socket should be well insulated from the
chassis, of course, and the value of the shunting
resistor, K9, will depend upon the current drain
of the final which, in turn, depends upon the
plate voltage and the operating conditions. The
W2EWL unit uses a 2-watt W.E. pilot lamp
mounted in an insulated fuse holder. A meter
could be substituted, of course.

¢

View under the chassis of the two-band
"W2EWL Special.” The VFO control shaft
at the right is made from the original cou-
pling control of the BC-458.

¢
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The switch in the V77 cathode circuit is the
most convenient point to turn the exciter on and
off. The switch can be one pole of a relay used
to key the antenna relay and to disable the re-
ceiver, and it can be controlled by the push-to-
talk switch. You won’t find it in the photographs
hecause it isn’t there. In a mobile installation it
is usually outrigger; in a home installation it will
probably be in the voice-control circuit.

The bias for the output stage is most con-
veniently furnished by a small battery; the value
of the bias voltage will depend upon the plate
voltage that is used. The output stage can be
driven into Class AB, operation, or it can be
operated in Class AB; with slightly less output
but better linearity.

Construction

Coustruction is started by the removal of all
of the original wiring of the BC-458 except the
1626 oscillator circuit. The two sockets adjacent
to the 1626 are retained, for 173y and V7, and
the two 1625 sockets are left on the chassis. The
original screen by-pass capacitor for the 1625s
is retained. All of the other components are re-
moved from the chassis but retained: thcy may
come in handy at some future date. (The output
loading coil and wheel can be used with u base-
loading coil on 75.) The knob and shaft that con-
trolled the link coupling in the original unit are
used to make up to the flexible coupling to the
VFO tuning capacitor (Sce photosi.

The next step is the drilling of the new holes
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for sockets, transformers, coils and potentiome-
ters. Although larger transformers can be crowded
into the available space, the small transtormers
shown in the photographs are very convenient.?
Holes are also required for the insulator that sup-
ports Cy4, for the mounting of RFC4, and for the
four-section electrolytic capacitor, C1.

A new panel of sheet aluminum is used over
the old pancl. The tuning capacitors (3 and Cj,
the pilot lamp /; and the band-change toggle S»
are mounted on this panel above the level of the
chassis deck. On the same panel, below the level
of the deck, you will need holes for the two carrier
balance potentiometers, the gain control, the
microphone jack J1, the sideband selector switch
(toggle) and the VFO tuning.

The ratio potentiometer is mounted on the
left-hand side of the chassis (viewed from the
front), und the audio-balance potentiometer is
mounted on the deck near V3 and the audio
phase-shift network. A CTC “Minipot’ (34-inch
diameter) will fit more conveniently here than
the standard controls. S; is mounted on the right~
hand side of the chussis.

At the rear of the chassis, a regular octal socket
can be substituted for the original power socket,

" ¥"Ihe three transformers ure available as a sot from

Electronics Associated, P.O. Box 206, Monteclair, N. J.
The price is $7.95.

3 We used coil forms from & surplus unit marked ** Z101.”
The unit, with 12 of the coil forms in it, was obtained for
$1.50 from Vet Salco, Paterson, N. J.
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Top view of the two-band exciter.
The B & W Phase-Shift network is in
the light-colored “tube” plugged in J2.

¢

and 4 UG-290/U receptacle is added
(./3). The socket for the 9-Me. crys-
tal can be mounted on a small
bracket on the side of the chassis,
under the V2 socket.

Oscillator Wiring

The numbers shown on Lg in
Fig. 1 represent the numerical order
of the terminals from the VFO as-
sembly, reading from the rear to the
front. The wire from Terminal 1 will
have been removed, and the wires
from 2 and 3 will be left as is. The
black wire from 4 should be grounded
to the chassis. The white wire from
Terminal 5 (““hot’” heater lead) is
left connccted to the .0006-pf. fixed
capacitor and the ‘“hot” side of
the 12.6-volt heater circuit. The black lead from
6 to the neutralizing capuacitor is removed, and
the lead from 7 is carried over to Pin 5 of the V7
socket.

On the oscillator socket, Vg, the red lead at
Pin 3 that ran to the tuning-eye socket is re-
moved, and the red lead from Pin 4 is run to
Pin 5 of the V11 socket (old crystal socket).
This is the pin to which 2; is connected; the
value of I2; will be 5000 ohms, 5 watts, if a 250-
volt supply is used.

Other Wiring

Not much necd be said about the rest of the
wiring, since everyone has his own pet tricks. In
the construction of the coils L; through L, the
link windings are wound over the “cold” ends
(grounded end) with the same wire that is used
for the twisted link lines.® The single exception
is the I-turn link winding of L3, and this winding
should be dead center on L3.

Adjustment

As in any transmitter, the initial adjustment
is # step-by-step process. To do a good job with
this unit, you should have an audio vscillator and
a simple oscilloscope, which you may be able to
borrow for the occasion if you don’t have them
in your shack. You will also need a receiver and,
if you run into any troubles, & v.t.v.m. ur other

test meter.
{Continued on page 110)
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Switch to Safety
One Ham’s Ordeal

ROBERT D. BASS, W3JSL* ex-W4CQG

have kept the following article on the

table in my shack. I wrote it as a warning
to others, but I still trembled too badly to sce it
in cold print. Now the scorched nerves in my
pulms have ceased tingling, the memory of the
excruciating pressure across my chest and shoul-
ders is fading, and I can even smile wryly at my
expericnce in the deadly tentacles of my trans-
mitter.

Be warned. Switch to safety.

. It was 11 o’clock on an October morning
that I had my nearest brush with death. I was
almost electrocuted by my amateur radio trans-
mitter. It was not the feared high voltage, but
the despised 115 volts a.c. that wrapped around
and squeezed me like a hungry python until I
passed into unconsciousness.

That old devil TVI was the cause of it all.

In May, 1951, I pulled the big switch at
W3JSI, lowered the four-element rotary heam
for 20 meters, and carried the transmitter up
to the attic. On June 1 we sailed for Fngland,
to visit our son who was a Rhodes Scholar at
Oxford University, Then I matriculated as a
Rescarch Student at the University of Cam-
bridge —- and became a visiting member of the
Cumbridge Amateur Radio Club.

The XYL and I had a wonderful time at
Cambridge. Upon our return to Annapolis, she
and I set about housecleaning, for our oldest
son was bringing home a Scottish bride as a
souvenir of his years in Britain. Among other
improvemeuts, the breakfast room was repos-
sessed and W3JSI banished to the cellar.

The cellar was damp, and every time I touched
# switch, I got just enough tickle to remind
me of the concrete floor. So I built 4« wooden
platform, 6 by 12 feet, and set the transmitter,
operating table, rcceiver, and associated gear
upon it. Tickles ceased, and on September 12
I sent my tirst cheerful, post-Cambridge CQ.

Upon our return, I had noted that our neurest,
friendliest neighbor now had u miniature three
element beam on the top of his house. High-
pass, low-pass, some jack, and 1 was game.
After building a six-section low-pass filter, |

*11 Ridgely Ave., Annapolis, Md.

1 At least two dangers exist, however. First, that
“ground’’ wire may not actually be a good ground, and
secondly, it is too easy to plug in the equipment with the
wrong “polarity,’” so the gear is above ground by at least
115 v. Thus, never take anything for granted. l/se an
ohmmeter to check the quality of your *‘ground.’” Use
wolarized plugs. Switch to safety.

¥ 8o that when death tried to strike, it was in the form
of a 115 v. a.c. potential existing between the braid of the
cosx connected to the rig and the braid of the coax con-
nected to the true earth ground at the base of the antenna.
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Now it ecan be told. For many months I

began changing over from G00-ohm feed lines
to RG8/U coux.

Great — until I reached the 20 meter antenna.,
The old delta-matched four element rotary was
the sweetest thing that ever inhaled DX. But
how does one fit a 52-ohm coax into an 8-ohm
impedance? A mobile passed the QTII, and out
of the dust and QRM floated a vertical antenna.
T had a solution.

October 8 dawned clear, crisp, and beautiful.
It was just the kind of day on which one would
not choosc to die. After breakfast I stripped
the elements from the old rotary, shoved four
quarter-wave sections into the damp garden
soil for radials, joined them at the center, and on
a pole about six inches above them fastened a
quarter-wave vertical radiator. I then connected
the center conductor of the RG8/U to the
vertical radiator and the sheuth to the center
of the radials.

What a neat installation. What a perfect
electric chair!

The transmitter sits in a4 large screen cage;
the entire rig is connected into the ground side
of the a.c. line !, In my excitement over a new
antenna, low angle radiation, and DX, I had
forgotten to ground the cage or polarize the
line®. Safely insulated on its platform and recking
with a.c. voltage, the transmitter quietly bided
its time,

I grasped the end fitting on the coux feedline
from the transmitter firmly in my right hand
and ran over to the window where I grabbed the
fitting on the coax from the vertical in my left
hand.

Death struck. I became a living fuse.

“Help! Help! Help me!” I screamed.

My hands were vibrating violently. My shoul-
ders and chest felt as if they were being squeezed
in the coils of some monster. My breath was
short aund quick.

Few men die without struggle. I struggled.
I fought. I writhed. I overturned chairs and the
ping-pong table. But I could not free myself.
There were 20 feet of loose coux grasped firmly
in each hand, and like black vipers these cables
trailed me, clinging, frying, sizzling.

{Continued on page 116)
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A Crystal-Controlled 432-Mc. Converter

Top U.H.F. Performance at Moderate Cost

BY ERNEST J. BERNARD,* WS8NSJT

NYONE WHO has attempted long-distance work
A over difficult paths on 420 Me. will agree
that a stabilized transmitter, a stable low-
noise converter and a sharp tunable i.f. are
necessities. The converter described here is the
result of several months' work on a design that
would fill the needs of most u.h.f. worlers. It has
been duplicated simply and cconomically, with a
minimum of special equipment.

Two 6AN4 triodes are used as r.f. amplifiers
ahead of a erystal mixer. The output of the mixer
is fed to a low-noise bandpass 6BQ7 preamplifier,
the output of which goes to the receiver used as a
tunable i.f. at 14 to 18 Mec. The oscillator multi-
plier chain starts with either an 8.708-Mec. or
26.125-Me. crystal multiplying to the injection
frequency of 418 Me. with a 6U8 and a 6J6.

With some care in adjustment the over-all
noise figure can be mwaintained practically con-
stant over 432 to 436 Mec. without readjustment
of the r.f. tuning, after it has been set at 434 Me.
The image rejection with this adjustment is 37
db., und the noise figure about ¢ db. The noise
figure ¢an be improved by reducing interstage
coupling between the r.f. amplifiers but this re-
duces the bandwidth and makes it necessary to
retune the r.f. stages to cover the band.

The power supply requirements are 200 volts
at about 50 milliamperes and 6.3 volts ut 1.75
amperes for the heaters. The converter is assem-
bledon a7 X 9 X L{ginch aluminum plate which
is serewed on to a ¥ X 9 X 2-inch metul chassis,
zine plated (1CA Type 1569).

R.F. Circuit Features and Construction

The first r.f. stage is 3 6AN4 grounded-grid
amplifier, with a guin of approximately (4 db.
For best noise figure it is operated at a plate
voltage of 200, with a 100-ohm cathode resistor.
At 150 volts the noise figure is.1 db. higher. The
untenna is coupled directly to the cathode
throngh ('y, the cathode und heater being main-

#7121 Madeira Drive NE, Albuquerque, N. M.

© There are two ways to reccive on 420
Me. One is to convert any of the various
radar and altimeter equipments that
are available on the surplus market.
This will do — if you don’t want to hear
any farther than you can sce. The other
is to build your own converter, to be used
ahead of a communications receiver.
When the latter approach is employed
properly the 420-Mc. band comes alive,
and we find that work is possible over
distances comparablc to those covered
on 111 Mec. Here is a converter that will
deliver that kind of 420-Mec. receplion.

tauined above ground potential for r.f. by chokes.
If a balanced transmission line is used with the
antenna & balun will be needed between the line
and the input to the amplifier.

The plate circuit of the amplifier is a half-wave
trough line tuned by means of & miniature ca-
pacitor. With the dimensions shown, 434 Me.
falls at about mid-range of Cs. Plate voltage for
the 6AN4 is fed through a decoupling resistor,
which is soldered to the plate line at the point of
minimum r.f. voltage. Output is taken from the
amplifier by means of a small loop, also located
at the voltage minimum point. Silver-mica but-
ten capacitors are specified in the parts list for
('y and (3. Lower-cost ceramic-type feed-through
capacitors may be used if the necessary mechani-
cal changes swre made so that C3 und €3 do not
interfere with Cy and Cs on the second r.f. stage.
The value of (' is not critical. Anything from 250
to 5000 puf. can be used, but the leads should be
kept short as possible.

The amplifier is constructed on a small chassis
bent from sheet brass or flashing copper. The
latter i8 recomnmended for the builder who does
not have bending equipment available, as it can
be bent to shape around small wooden blocks or
short sections of angle iron. Detuils of the am-

¢

Top view of the WS5NSJ 432.Me.
converter. The two r.f. stages are
trough lines. The crystal oscillator,
multiplier and i.f. output stages are
across the top of the picture.
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Fig. 1 — Diagram and parts information for the 432-Mc. converter. Resistors 15-watt unless specified.

Cy, Cs — 0.001-xf. ceramic tubular.

Cz, Cs, Cs, C, Coo. C30— .0005-4f. Silver-mica feed-
through, button type.

C7 — 55-upf. special; see text.

Cs — 0.001-4f. ceramic feed-through.

Ci — 5-puf. ceramic (Erie NPO).

Cio, Ca1, Cz3, Ca4, Cae, C31 — 0.005-4f. disk ceramic.

Cn — 0.005-.f. tulsular ceramic.

Crz — 0.001-4f. tubular ceramic.

Ci13 — 15-uuf. ceramic (Erie NP0).

Ci14 — 150-ppf. silver mica; see text.

Cis, Ci6, C20 — Johnson 9M11 miniature vaviable. Re-
move one rotor plate from Cis and Cig.

C7 — 50-uuf. trimmer (Hammarlund AP(C-50).

Cis — 25-upf. trimmer (Hammarlund APC-25 reduced
to 3 stator and 3 rotor plates).

Cig — Same as Cig, but reduced to 2 stator and 2 rotor

. plates. Leave stator bars full length.

Ca2 — 20-puf. for standard crystal; 50-uuf. for plated

3 overtone crystal.

(25 — 50-uuf. mica or ceramic.

(a7 — 8-uuf. ceramic (Erie NPO)}.

Ca2s — 500-uuf. silver-mica button stand-off.

Ri — 47,000 ohms for standard crystal; 100,000 for
plated overtone type.

R2 — 470 ohms 14 watt or 10,000 ohms 1 watt, as above.

I.1—9.5 turns No. 26 enam., close-wound on }£-inch
polystyrene rod, 0.52 uh

12 —17.5 turns No. 26 enam., similar to Li, 1.13 gh.

1.3 —28 turns No. 26 enam. on 3g-inch slug-tuned
form, 5.1 xh. (CTC LS-3 form).

T.4+ — 21 turns similar to La, 3.5 xh.

5 — 9 turns gimilar to L1, 0.5 uh.

Ls — 19 turns No. 20 enam., close-wound on #3§-i
polystyrene rod. Tap at 4 turns for 8-Me.
crystal. For overtone crystal use 15 turns, re-
turning crystal to ground instead of to added
portion of coil.

L7 —3 turns No. 18 enam., %is inch long on 3g-inch
polystyrene rod. An additional half turn is used
at each end to thread through the form.

I.3, Ly, L1o — See Fig. 3 and text.

L) — No. 20 tinned wire 3% inch long bent to form loop
from Je to chassis.

Ji, J2, J3, Jo — Coaxial receptacle {Amphenol 31-003;
Military UG-390,U).

J4. Jo, J7 — Coaxial receptacle, pliono type.

P: — Coaxial plug, phono type. See cable details, Fig. 6.

RFC — 16t No.22 ¢enam. 14 inch diam., %15 inch long,.




plifier chassis and hole locations ure shown in
Fig. 2. The 7-pin ccramic socket for the GAN4
is mounted so Pins 1 and 7 face C\s.

The wocket selected should have a center
shield ring. This is broken off flush with the
surface of the ceramic. Next, s shield plate is
soldered across the trough, centered over the
socket. The two grid lugs fit into notches in the
shield, and the cross shield is soldered to the
center ring. Make sure that the shield is snug
against the ceramic portion of the socket and
that the grid pins are sovldered to the shield as
close to the ceramic as possible.

Continue by installing coax fittings and out-
put loop, wiring the input circuit,
mounting (9, C3, Ci5. Then solder

R.f. stages of the 432-Me.
converter. 'I'he upper unit is
the sccond stage, showingsthe
built-in mixer assembly.

been cut to shape and drilled, the lug is installed
by heating the upper end with a soldering iron
and pressing the flat part through the small sec-
tion of the center hole in the insulator. The upper
part of the hole should be large enough to ullow
for expansion of the lug when the crystal is
plugged in. The insulator is bolted in with two
4-40 screws as shown in the bottom view of the
amplifier-mixer assembly.

On top of the trough is bolted the crystal
holder ground plate which scrves as one side of
(’7. The holder top plate is the other side of (7,
the dielectric being six layers from Centralab
envelopes uscd for packaging ccramic capacitors.

the plate line in place, centering it in

used in this converter is simple and
easily duplicated, and it works as
well a8 a coaxial mixer tried pre-
viously. Several types of crystals
have been used, but the G7A, 1N82

the trough. Complete by installing . «%Ll 3 _{5’ L

the resistor, connecting it to the £ A S [ 3

plate line directly across from 3. T “okd Down } 3 dia %"_:

'The second r.f. amplifier is similar 3 ot ‘é

to the first except for the mixer | | pordup Ydia. | 4%

scction, which is part of the second [ YT hid p 7 --E" """"" N e oid

stage assembly. The mixer system H [ ] s @}» B L ?
- [:—"__.4

and CK710 are able to take more
r.f. before burning out than the

IN21 and other radar types. An
adapter can be made for the CK710,

to permit its use in the crystal
mounting of this converter.

The crystal mixer is coupled to the
plate line of the sccond r.f. amplifier

by means of a loop %{g by 1% | [l
inches, spaced 14 inch from the line | £+
(see Fig. 3). The ungrounded end of [ " §

the loop is connected to a terminal
lug (removed from an S-prong
socket) mounted on & small poly-

1o
-~ 17—

1=
i

styrene insulator block. The small
end of the crystal plugs into this
lug terminal. After the insulator has
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Fig. 2 — Detail drawing of the r.f. (upper) and mixer trough lincs
before bending.
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{ts capacitance should be about 55 upf. The top
plate is sheet brass or copper. A short piece of
thin-wall tubing with four slots is soldered to the
plate. After assembly the four fingers formed
by the slotted tubing are bent in slightly so they
make good contact with the large end of the
mixer crystal. Tubing used for the ubove can be
obtained from hobby shops in one-foot lengths.
Details of the crystal mounting are shown in
the photograph below, and Fig. 4. On one side of
the trough can be seen the small injection loop
I11 connected to a phonotype jack. The size of
this loop determines the amount of crystal current.
The 418-Me. injection signal is coupled to the
plate line of the amplifier and from it to the
mixer loop. The amplifier line acts as an effective

transmission filter, letting only the 418-Me. signal-

through and attenuating other frequencies from
the multiplier. Very little signal is coupled di-
rectly from Lji to the mixer loop, because of its
position. Unwanted injection frequencies cause
mixer noise and may result in spurious response
to signals from outside the intended range.

Mixer performance is improved by having
ample injection. This allows loose coupling and
prevents signals from the amplifier from being
absorbed by the injection source.! When using
the converter near a high-power transmitter it
is advisable to provide some protection for the
mixer crystal, such as breaking the plate supply
to the r.f. amplifiers during transmission. This
holds the amount of r.f. reaching the erystal to a
safe value. The noise figure measured at the input
to the second r.f. amplifier at 434 Me. runs from 7
to 8.5 db., representing the best and worst tube
and crystal combinations.

I.F. Preamplifier

The output of the crystal mixer is fed into a
low-noise band-pass amplifier using a 6BQ7 tube.
Satisfactory operation at this frequency could be

! John Thompson, Radio Communication at Ultra High
Frequency, Methuen & Co., Ltd., London. Chapter IV, Re-
ceiver Input Circuits.

2 C. F. Hadloek, *“Band-pass Circuit Design for Crystal-
Controlled Converters,” QST, Feb., 1954,

Looking under the r.f. am-
plifier assemblies, in the same
position as the side-view pho-
tograph.

March 1956

obtained with a pentode, but the cascode circuit
is simple and more readily stabilized. The band-
pass coupling networks were designed for transi-
tional coupling which gives a response only 1 db.
down at 14 and 18 Mec. The 300- to 400-ohm
output impedance of the crystal mixer is matched
to the input grid by means of a network ? cou-
gisting of Ly, Ly, Ls. Only L; is tuned with a
powdered-iron slug; L, and Lg are fixed and do
not require adjustment if wound according to
data given. The output coupling was designed
for the same bandpass us the input and has an
output impedance of about 100 ohms. The ca-
pacitance of the output cable, plus that of Ch4,
should equal 200 ppf. The coils in the input and
output networks are mounted so as to have
minimum coupling to each other, permitting
better control of the coupling within the net-
works.

The fixed inductances are wound on I4-inch
pheovolic rod and the variable inductances on
3g-inch LS-3 coil forms. The brass portions are
removed from the slugs in this application. They
van be used if necessary to vary the inductance
aover a wide range, compensating for inaccuracy
in values of ("9 and C13. A phono-type conncctor
is used for the input to the preamplifier. The
lower end of L is soldered to a feed-through-type
capacitor ('s, to provide for measurement of
erystal current. In normal operation a jumper is
connected across ('g; crystal current is measured
by connecting a meter in place of it. The installa-
tion of a feed-through capacitor for C's was done
after the photos were taken. Though several
capacitors in the present model are 0.005-pf.
ceramics, it i8 permissible to use any value be-
tween 0.001 and 0.005 uf.

A gain of 20 db. was mecasured for the i.f.
amplifier. As a further check, the noise figure of
an HQ-120X was measured at 8.5 db. at 14 to
18 Mec. The preamplifier was then connected to
the receiver and a noise figure of 3 db. measured
at the input to the preamplifier. The choice of
14 to 18 Mec. as a tunable i.f. was made mainly
because some receivers operate better in this
range than higher. A better noise figure is ob-
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Fig. 3-— Dctails of the

LUG LOOP
CENTER LINE

tained from s 420-Mec. crystal mixer when it is
operated into an i.f. of 30 to 60 Me. rather than at
14 Me.: but with two r.f. stages ahead of the
mixer the over-all noise figure is affected very
little by the mixer noise figure, so the deteriora-
tion resulting from the lower i.f. can be neglected.

One precaution to be vbserved in the construc-
tion of the preamplifier is the location of the
ground returns, especially on Cpr and Ch1. 1f these
two capucitors are returned to the sime ground
lug oscillation may occur. To prevent trouble
install three separate lugs on one side of the
socket and two on the other. Capacitors (g and
(10 connect to one of the three lugs, (14 and Ls
to another and (1 and Pin 5 to the third. At the
opposite side of the socket, the cathode resistor
and Pin 9 are grounded to one lug and ('3; to the
other. Also note that the grid of the 6BQ7, Pin 2,
connects to the end of L3 which is near the chassis
plate, and the plate coupling capacitor Ci2 con-
neets to the end of L4 away from the chussis

plate lines and coupling
loops. The inner conductor
is shown in finished and
rough form at A. The first
r.f. amplifier output cou-
pling loop is at B, and the
mixer coupling loop at C.
Side views are at the left:
top views at the right. Both
loops are made of No. 14
enamelled wire.

U LA

T——

plate. This will help maintain the desired circuit
capacitances.

Oscillator Multiplier Section

The oseillator-multiplier section is constructed
on the main chassis plate in line with the i.f. am-
plifier stage. Its operation and construction are
very much like a low-power u.h.f. transmitter.
The output frequency, 418 Me., is fed to the
mixer where it beats with a received signal in the
range of 432 to 436 Mec., to produce an i.f. of 14
to 18 Me.

The triode half of a 6U8 can be used as a
regencrative overtone oscillator with a standard
cut 8708-ke. crystal oscillating on its third over-
tone, or as a standard triode crystal oscillator
with no extra feed-back, for a 26,125-ke. crystal
cut for overtone operation. The use of an over-
tone cut is rccommended, as others may not
come out on the right frequency. Overtone crys-
tals with accurate calibration are available from

¢

‘The main portion of the
432-Mc. converter is built
on a plate that fastens on
top of a standard chassis. In
this view the i.f. stage is at
the right. Oscillator and mul-
tiplier stages run from left
to right.

¢
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severul sources at reasonable prices.

The plate circuit of the oscillator is tuncd to
26,125 ke. or slightly higher. The number of
turns below the tap on Ls is dependent on the
crystal used. Most standard 8-Mec. crystals that
have good overtone characteristics require a
maximum of four turns; some may require less.
The point to remember is to use just enough feed-
back to keep the crystal going, as any excess may
cause crystal heating and instability,

With plated overtone crystals no feed-back is
necessary, so the crystal can be returned to
ground instead of to Ls?® and also, /21 should be
100,000 ohms, 23 10,000 ohms and C'9s 50 upf.
as indicated in the parts list. These crystals are
very active and are easily overdriven, resulting
in undesired oscillations, drift and damage to the
crystal.

The other half of the 6U8 (pentode scction)
is » multiplier to 104.5 Mec. Next is one hualf of
of a 6J6 doubling to 209 Mec. The plate tank
inductance, Ls, is made from a strip of flashing
copper. The @ of this circuit is high, to reject
unwanted frequencies. ('ps should be connected
as close to the rotor of Cjg as possible, by means
of a short lead, to keep the shaft of Cyg close to
ground potential. This point is shown in Fig. 5A.

Qutput is coupled to the second half of the
6J6, doubling to 418 Mc. Since the capacitance
of Cqy, 8 uuf., is effectively in series with the input
capacitance of 