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AUDIO TRANSFORMERS & INDUCTORS

FOR TRANSISTOR & TUBE APPLICATIONS

A-ao TAPPED

HOLE 2REQTD.

0-BR

Ouncer chassis
mount bracket

IDEAL FOR HAM, PORTABLE BROADCAST,
HIGH FIDELITY, CONCEALED SERVICE,
HEARING AID AND SIMILAR APPLICATIONS

For over thirty years UTC engineering and produc-
tion talent has lead the industry in the development
of high quality transformers, inductors, electric wave
filters, magamps and high Q coils, .

The UTC OUNCER series pioneered a breakthrough
in the reduction of size and weight. “O" series units
are fully impregnated and sealed in drawn aluminum
cases. Highest quality characteristics are inherent in
the conservative design. Frequency response from 30
to 20,000 cycles within = 1 db. A hipermalloy shield
providing 25 db is available.

Plug-In “P"” series OUNCERS are identical to the
“Q" series but are sealed in bakelite housings of sub-
mersion proof design, with piug-in base to fit standard
octal socket.

Hipermalloy Shield

shown fitting

over ouncer unit

“Pp” Series

PLUG-IN
OUNCER

IMMEDIATE DELIVERY

From Stock

OUNCER Pri Imp Sec Imp Level

TYPES Range, OhmsRange, Ohms | Range, mw
INPUT & MIXING| From 7.5 From 50 From 6.3
TRANSFORMERS | to 50,000 [tol2megohm| to 30
INTERSTAGE From 25 From 10 | From 6.3
TRANSFORMERS | to 100,000 jto1megohm| to 1 watt
OUTPUT From 4 From 3.2 | From 6.3
TRANSFORMERS | to 30,000 to 600 to 1 watt
INDUCTORS From .25 hy to 300 hys

Write for latest catalog of over 1,200 STOCK ITEMS with UTC high reliability

150 VARICK STREET, NEW YORK 13, N.Y.

PACIFIC MFG. DIVISION: 3630 EASTHAM DRIVE, CULVER CITY, CALIF.
CABLE: “ARLAB"

EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y,

INITED TRANSFORMER CORP.




Compromise...
but not with quality! -

- The $X-122 is subjected
- ta. exactly the same ex-
austive Quality Control
.Procedures applied to the
.mostcostly of Hallicrafters
ateur-band equipmeént.

dual conversion ‘
general coverage receiver

If you operate exclusively on the amateur bands,
we hardly need point out that an amateur-band-
only receiver will give you more sophisticated fea-
tures and performance for your money than any
general coverage unit.

But if your personal interests require the versatil-
ity of a general coverage receiver, the wisest com-
promise you can make is the new SX-122 receiver.

For maximum flexibility consistent with the high
standards of basic performance you demand,
ggt{liznzg even close to its price can touch the

In addition to the solid value specifications listed
alongside, the SX-122 brings you a major advance
in stability through additional temperature com-
pensation of the h.f. oscillator circuits and use of
crystal-controlled 2nd conversion oscillator

The SX-122 is in stock, at your distributor’s today.

Export: Hallicrafters International Div,
Canada: Gould Sales Co., Montreal, P.Q,

FEATURES: Deluxe general coverage receiver. Broadcast (538-
1580 kc.) plus three S/W bands (1720 kc.~-34 Mc.). Dual con-
version, superheterodyne over the entire frequency range. SSB/
CW/AM reception. Product detector for SSB/CW. Envelope de-
tector for AM. Series noise limiter. Heavy-duty tuning capacitor
with copper plates in oscillator section for maximum electro-
mechanical stability. Audio output: 1,0 watts with less than 10%
distortion. Three steps of selectivity: 0.5, 2.5, 5.0 kc. at 6.0 dh,
down. Antenna trimmer, amplified AVC. 2nd conversion oscillas
tor crystal-controlled. Size: 18%” wide, 8” high, 9%” deep.
Provision for 100 kc. crystal calibrator accessory (HA-7). UL
approved.

The new ideas
in communications
are born at ...

hallicraffers

5th & Kostner Aves., Chicago, lll. 60624




One for the road

That KWM-2 for the road is the same one you use in your ham shack. When you want to take
it with you, just mount it in your car and you're ready to go with the same performance your
KWM-2 gives you in your ham shack, proven in 5 years as the top performing transceiver on
the market. At home or on the highway, this lightweight unit covers the popular HF ham bands.
Providing ample power on 80 through 10 meters with 175 watts PEP input on SSB, or 160 watts
on CW, the KWM-2 connects automatically in your car’'s mobile mount. So, whether you're
taking a long trip this summer or just going to visit
Grandma, put the KWM-2 on your vacation list. Contact
your distributor today and find out how little it costs to
own the finest.

P.S. If you're going through Iowa this summer, stop dut-
ing working hours in Cedar Rapids and visit the plant.
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AMATEUR SERVICE NEWSLETTER

Eimac Means Leadership in SSB!

In step with the first popular use of SSB in 1938, EIMAC original-
design transmitting tubes have been in the sockets of the majority of
SSB equipments to the present time. Now, look to EIMAC in the years
ahead for other original-design vacuum tubes to advance the state-
of-the-art, and to provide enhanced performance in SSB service.

% EIMAC original-design external anode tetrodes (4CX10004,

*

*

4CX250B, 4CX300A, 4X150A, and others) are the popular choice
in SSB equipments providing high gain and low distortion with
grid-driven circuitry.

EIMAC original-design zero bias triodes (3-1000Z and 3-400Z)
are the popular choice for grounded grid amplifier service,
featuring economy and low intermodulation distortion at
moderate cost.

EIMAC original-design tetrodes (4-1000A, 4-400A, 4-250A and
others) are the popular choice for reliable, hard glass trans-
mitting tubes for Class AB; linear amplifier service.

New EIMAC original—-design products in the coming years will
continue EIMAC leadership in SSB!

NEW! '
SB "Single Sideband Principles
and Circuits," by E. W. Pap-
penfus, Warren B. Bruene, and
E. 0. Schoenike. Published by
»»»»»»»»»»»»»»»» McGraw-Hill Book Co., N. Y.
The authors of this new, definitive
work on Single Sideband techniques
salute the contribution of the radio
amateur to SSB...'"very little has been
written in reference books on this
subject: in fact there is a dearth of
published material, other than for
amateur radio, that covers the subject
in depth." EIMAC's Technical Staff
congratulates the authors for their
great contributions to the electronics
art, and recommends their
outstanding book to all
communications engineers
and radio amateurs.

Eitel-McCullough, Inc., San Carlos, California.




wichthe WEW HAMMARLUND HXL-1 linear amplifier

Regardless of the exciter you are now using—the HX-50, the HX-500, or any one of
a host of compatible competitive units, vou will TAKE COMMAND the moment
you're hooked up to the incredible HXL-1.

The HXL.-1 is so rugged, it can be held “key down' at a kilowatt for more than an
hour. .. without damage. It delivers the full metered legal power of 1 KW CW
input—1500 W PEP*input. Here is a ‘‘no-nonsense” linear that delivers the power
you pay for—the performance you want.

Send for complete technical literature todav—or see and try it at your nearest
authorized Hammarlund distributor.

FEATURES .................................

Complete coverage—80 to B Husky, self-contained solid state
10 meters power supply with silicon ;
rectifiers

Broad Banded Input Circuit

3 Element adjustable Pi-network @ Only connection required hetween

exciter and ampiifier is a coax

output cable. All relay switching huilt

Built-in multi-purpose meter into amplifier.

including linearity test @ Power nacked performance on

Control circuitry compatible with $SB, CW and AM. 1500W PEP*

most transmitters and input; 1 KW CW input :

transceivers (i.e. HX-50, HX-500, M Designed for 115/230 voit P

“S" line and KWM1, KWM2, etc.) operation w
M Efficient Ground-grid circuit using M Same physical size as the Fabulous

2 high dissipation triodes HX-50. (172" wide; 972" deep;

(United 572A) %" high)

3

» _ o o H’wic; avera_;u DC
HAMMARLUND
MANUFACTURING COMPANY/A GIANNINI SCIENTIFIC COMPANY
53 West 23rd Street, New York 10, New York
Cable Address: SUPERPRO
Loklibad A0Q



Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially Le.u,uc members, are invited to report gtation activities on the tirst of cach

month (for preceding month) direct to the SC
Radio club reports are 1lso desired by SCMs tor itelusion in WST.

. the admiuistrative ARRL otficiad clected by members in each Seetion.
ARRL Field Organization station nppointmcn ts ure

available in areus shown to qualitied Leugue members holding Cinadisn or FCC smateur license, Generul or Conditional
(lass or ubove. Thesc include ORS, OGS, Ul’s OO0 and OBS. SCMs desire applications for SKC, £C, RA and PAM where
vucancies exist, OIS, v.luf. bunds appuintment, is available to '['cchnicians and Novice, as well as to full-privilege amateur

licensces.
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Maryland-b. C, W3J2Y Andrew H. Abrubham RED | Smithsburg, Md, 21783
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Western Pennsylvania W3UHLN Anthony J. Mroczkua 475-5th St, Donora
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- PACITIC DIVISION
Hawall KHEBZE  lee R. Wical . Box 2200 Hounolulu 96805
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North Carollna W4BNU Baroett 5. Dodd 420 West Franklin st, Salisbury
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rging: w4QL Y Robert L. Fullmar 037 Dul Norfolk 238503
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Purche Ave.
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2036 Grandview Drive
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Phoenix

Sun Diego 7
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Arizona W7FKK
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Muanltoba VIS4JY . 8. Wutson
Suskatchewal VIs5BL Juck Robinson

Fort Worth 76107
Tulsa 20
cCorpus C'hristd
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Montreal 33, P. Q.
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Vuancouver ¥, B. C,
Winnipeg
Regina

* QOiticlal appolnted to act temporarily In the ubsence of a regular ofticial




THE TECHNICAL
MATERIEL
CORPORATION

AT
RFE
RADIDO FREE EUROPE
IN
AMERICA

and OVERSEAS

««« TO BOLSTER THE VOICE OF
RADIO FREE EUROPE...

Four TMC Model GPT-10KR transmitters
have been installed at RFE’s transmitting site
located in Germany. Each of these transmitters
relay programs simultaneously to RFE's other
transmitting site (located approximately 2000
kilometers away) for retransmission. Mr. John
H. Gurr, Chief Engineer (RFE Germany), and
Mr. Herbert Wagenkneckt, Engineer-in-Charge
of the Munich communications site, are shown
checking the operation of one of the 10 KW
SSB transmitters on a TMC Model PTE-3 Spec-
trum Analyzer.

THE

TECHNICAL
MATERIEL
CORPORATION
MAMARONECK, N.Y.

and Subsidiaries
OTTAWA, CANADA e ALEXANDRIA, VA. ¢ GARLAND,
TEXAS e OXNARD, CALIF, = SAN LUIS OBISPO
CALIF. e POMPANO BEACH, FLA. e LUZERN,
SWITZERLAND

K .q’."ot St

E:

“%Wum@‘f




oxpenmentanon, for the ré
vcdvancemenf of fhe radno

foc,fure, sdle or rental of radno ¢

on its board,

Presrdent B ;
900 W«Ishnre Blvd., Lo

First Vice-President .

Secrefary .
Tredrsurer .

RAYMOND HIGGS KikLG™
225 Main St., Newington,

DIRECTORS

Canada .
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t.R. 3, Burlington, Ontarto
I'tcc-/)irerlor Colin C. Dumbrllle, ....... VE2BK
116 Oak Ridge Drive, Bale d'Urfece, Quebec
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PHILIP E. HALLER. ....c.ce0v0uue.n AHPG
60U0 K, Tripp Ave., Chlcago, Ill. 60629
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Dakota Division
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“It Seems 1o Us...”

GENEVA CONFERENCE

Lest members become needlessly alarmed
through sume irresponsible reporting in an-
other portion of the amateur press, let us here
state that no international radio conference
dealing with over-all high-frequency alloca-
tions is planned during 1965. There will be a
plenipotentiary conference in Geneva in 1965,
one which has been long contemplated to coin-
cide with the 100th anniversary of the In-
ternational Telecommunications Union and its
predecessors. But over-all frequency alloca-
tions ure not on the agenda. As international
conference proceedings are indeed complex, it
is perhaps understandable that a magazine
editor might not, from his editorial chair, be
sufficiently informed on such matters to under-
stand the difference between a plenipotentiary
and an administrative conference.

The “plenipot’’ is somewhat a striped-pants
affair, at a high level, and somewhat ceremo-
nial. Its business is the organizational structure
of the Union. It doesn’t deal with radio alloca~
tions uny more than it deals with prefixes or
RTTY codes. Such matters are left to ad-
ministrative conferences. .\lthough an over-
simplification, we could put it this way: the
plenipotentiary conferences write wund revise
the constitutton of ITU; the administrative
conferences write and revise the bylaws, the
lutter including frequency allocations.

The fact is that the Swiss government has
indicated it does not want to host an adminis-
trative conference in (Feneva during 1965, as
the plenipot is already as large a problem of
accommodation as it wishes to face in com-
munications conferences in one year. A CCIR
{technical study) conference is already sched-
uled for 1966. Many of its results will have «
useful bearing on decisions to be later taken at
a full-fledged administrutive conference. Thus
the earliest reasonable date for a conference
dealing with over-all ullocations is late 1967,
with the probability (as we several months
ago indicated in QST that it will not com-
mence until 1968 or even later.

This is not to underestimate the importance
of the eventual conference, which will indeed
be a critical time for the amateur service. Our
point is to prevent amateurs from being misled
into sudden punic and crash programs, as
SOMe 4mong us are apparently attempting.

ANNIVERSARY BOARD MEETING

As the Board of Directors gathers around a
conference table in Hartford on May 1, the
League will be just 18 days short of & half-
cenbury old. Another anniversary is being
observed, too — the fortieth of representative
government in our ARRL. QST for April,
1924 announced that ballots would be mailed
to all members the first week in April. Mem-
bers were urged to make a careful choice, wud
get their ballots back by the last day of the
month. The February issue had announced
the adoption of the new constitution in De-
cember, 1923, and called for nominations for
director in all twelve U.S. divisions, and for
nominations for Canadian (ieneral Manager.
(Half of these men had to stund for election
again before the end of 1924, to establish the
pattern whereby half the Board is up for
election euch year, still in effect.) The twelve
divisions were Atlantic, (lentral, Dakota,
Delta, East Gulf, Midwest, New England,
Northwestern, Pacific, Roanoke, Rocky Moun-
tain, and West Gulf. The Hudson Division
was created later that year.

Before 1924, the Board had been elected
“at large,” with all members voting for 17 of
the candidates on the ballot. On the Board
which voted itself out of existence to pave the
way for the new ideas listed, geographical dis-
tribution of directors had been uneven: there
were six from New kngland, four from the
Atlantie, three from the Central, and none at
all from six of the divisions.

In the forty years that our League has en-
joyed representative government, there have
been few decisions which have not stood the
test of time, and few which have not been
right in the glaring light of hindsight. The
judgment of the Board as an historical entity
is certainly not due to good fortune, but to the
fact that many members have always been
tremendously interested in their League. They
have sought out the best cundidate for Direc-
tor in their respective divisions, they have
supported and reelected him when they felt
he wuas right, they have nagged him when
they felt he was wrong, and turned him out of
office when they felt he had served his useful-
ness. The League has had enlightened direc-
torates because it has had informed electorates.

All this leads up to the fact that your repre-
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sentatives will be meeting on May 1 in formal
session, and for a day or so before that in in-
formal session. During this time they will
exchange views with other directors, check the
League’s financial affairs, observe the daily
operations of the headquarters staff, inspect
the physical plant, and otherwise insure that
all phases of the League affairs are as they

should be. Then they will make decisions to
chart the ARRL course for the ¢coming year.
Do you have views you want your director to
consider? Now is the time for you, the individ-
ual member and the local afliiated club, to
stand up and speak out to your irector, so
he may do an even better job in the ‘'‘10th
ARRL Senate.” [asF—]

COMING A.R.R.L. CONVENTIONS

April 3-5 — Great Lakes Division, De-
troit. Michigan

May 9-10-- New KEngland
Swampscott, Massachusectts

June 12~ {—West Gulf Division, Brown-
wood, Texas

July 1-5— West Virginia State, Jack-
son’s Mill. W, Va.

August 21-23 — ARRL National,
York City

September 11-13 — Southwestern Divi-
sion, Palm Springs, California

September 25-27 — Pacific Division, Sac-
ramento, California

Division,

New

NEW ENGLAND DIVISION CONVENTION
Swampscott, Massachusetts — May 9 and 10

Billed as “the world’s largest hanfest,” the
New England Division ARRL Convention will
be held May 9 and 10 at the New Orccan House
Hotel, Swampscott, Mass. During the convention
there will be exhibits and displays by leading
manufacturers and distributors, as well 18 a
number of tulks and discussions. Speakers in-
clude George Jacoubs, chief of frequency division,
Voice of America; Fr. Daniel Linehan, director
of the Weston Observuatory; Stuart Meyer, presi-
dent, Hammarlund Mfg. Co.; Robert Waters,
president, Waters Mfg. Co.; Nathun Haullenstein,
Boston office of FCC: Walter Zarris, (ieneral
Dynamics; and Col. Frank Giles, head of the
Massachusetts State Police. NASA will present
speciul demonstrations on space flight. Other
features include a laser demonstration, FCC ex-
aminations, net meetings, YL meetings, ARRL
forum, QSL contest, QSL Bureau, and a dinner
saturday night, followed by dancing and several
night club acts. Activitics wind up Sunday with a
roast beef banquet at 5 v.M. The “Outstanding
New England Amateur Radio Operator’ award
will ulso be presented: see page Y3, March QST
for details.

“larly-bird”’ registration is $3 until April 19;
$4 at the door. The banquet is $5.50, including
grutuity, Barly-bird registration and banquet
requests, together with a self-uddressed stamped
envelope and check for the proper amount,
should be sent to: Radio Convention, ¢/o John
McCormick, WIKCO, RFD #1, Berkley St.,
Tuunton 1, Mass. Hotel reservations should be
made at least 20 days in advance; requests should
go directly to the New Ocean House Hotel,
Swampscott; single rooms will be $10 and double
rooms $15, payable upon checking out.
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Deadline Approaching:

GOLDEN ANNIVERSARY
ESSAY CONTEST

What ARRL Means
To Me

As part of the cornmemorative program
of the Leugue's 50th anniversary year,
each ARRL member is invited to submit
an entry in a Golden Anniversary lFssay
Contest on the subject, “What ARRL
Means To Me.”

Through the vears, the League has
meant many things to many pcople. Per-
haps to you the most impressive function
of vour association is its public service
field organization of traflic nets and emer-
gency preparation; perhaps it is WI1AW
code practice, representation of the ama-
teur service in domestic and international
regulatory affairs, training aids for clubs,
division conventions, Field Day; perhaps
it mostly means receiving QST each
month. You pick the subject, but make
the theme, “What ARRL Mecuns To Me.”

From those submitted the judges will
select two which in their opinion are out-
standing; the winners will receive hand-
some trophies and cash awards of $100
and $50, and of course the essays will be
published in QST

Any ARRL member, full or associate, is
eligible. All entries should be typed (dou-
ble space) or neatly handwritten in IEng-
lish on one side of unruled paper and sent
to the ARRL Issay Contest Committee,
225 Main Street, Newington, Connecticut
06111, and received by May 1, 1964. The
decisions of the judges will be final; all
entries become the property of ARRL.
Suggested length of entries is between
1000 and 2000 words.

Dust off your mill, or ball pen, and tell
us what the League means to you! [I5F—]

‘a-Straysys

The address of the Nevada State Clentennial
Amateur !(adio C'ommittee (Strays, page 21, Janu-
ary) is P.0). Box 2534, Reno, not Box 5234.

QST for



Here is a front view of the Mark Il
Along the bottom front, from the
left, are Sa, S, Iz, Si, Ss, S, Ca,
Ra, C4, and Ss. The final-amplifier
tuning is at the upper right and the
loading control just below it. The
blank panel at the left is for the
future addition of a v.f.o.

The “Novice Gallon”— Mark II

popular transmitter for two reasons. First, it
made usc of parts taken from old TV scts,
which kept the over-all price of the unit low; and
second, it offered the Noviee the maximum legal
power (75 watts input) but could be stepped up
to higher power when he obtained his (General
(lass ticket. The Mark 1I described here also
makes usc of parts from an old TV sct, but has
several features not included in the original unit.
The Mark 1T covers 160 through 10 meters,
the 160-mcter band being an added feature. Also,
the power iuput for General Class work has heen
upped to 250 watts by making use of a puir of
the new 6146Bs in the final amplifier. Space
has been provided in the chassis layout for the
addition of & v.f.o. after the user sheds his Novice
license. T'he power supply in the Mark 1I uses
a rewound TV power transformer® to provide
1 low-voltage, high-current power source which,
when used with a voltage-doubler eirenit and low-
priced silicon rectifier, provides an c¢conomiest

THE orRIGINAL Novice Gallon ! proved to be a

power supply. Another feature is the addition of .

ifferential keying for c.w. work.
Circuit Details
The r.f. ineup consists of a 5763 crystal oscilla-
tor, 1 5763 buffer/multiplicr, and a tinal amplifier
using a pair of 6146Bs. Fig. 1 shows the circuit
diagram of the Mark II. Crystuls for 160 meters
are used for 160-meter output, and can be used
for 80 and 40 as well if their frequencies are ap-
propriate for multiplying. Llighty-meter crystals
cun be used for 80-, 40-, or 20-meter work, and
4(-meter crystals for 40 and the higher bands.

* Technical Assistant, QS7'.
' NeCoy, “A ‘Novice Gallon® or (eneral 150-Watter,”
ST, June 1962,

2 McCoy, " Tatlor-Made Volts," )ST, February 1964,

April 1964

75 Watts Novice —

250 Watts General

BY LEWIS G. McCOY,* WI1ICP

This photograph shows the arrangement of the com-

ponents above deck. The tube nearest the front panel

alongside the amplifier cage is Vi. Va2 is just to the right

behind the meter switch. There is no special significance

in the fact that one tube shield is black—we just happened
to have one in the junk box.
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M1 —0-1 d.c. milliommeter.

C3—3-30-pf. trimmer.

wound to give 340 volts a.c. and the low-voltage winding 150

Rs—50,000-0hm 4-watt wire-wound control (Mallory M5OMPK).
RFC1, RFC2, RFC3, RFC4, RFC5 RFCo—1-mh. r.f. choke (Millen 34300-1000,
positions counting the arm terminal), (Mailory 173C).
Ss;—1-pole 11-position rotary, 6 positions used (Mallory 172C).
volts a.c. The filament requirements are 6.3 volts a.c., 6 amp.

RFCs—1-mh. r.f. choke, 500 ma. (E. F. Johnson type 102-752).
Sg—3-pole 4-position rotary, 1 pole and 3 positions used (Mallory 3234J).

S4, Se, S7—2-pole 5-position rotary {actvally can be connected to give six
Ti—Rewound TV power transformer. The high-voltage winding should be
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The plate circuit of cach stage can be switched
individually, which eliminates some of the prob-
lems of gung switching. Separate switching means
more controls but has the advantage of better
flexibility when frequency multiplying.

Drive to the final amplifier can be controlled
by varving /23, a voltage divider in the screen
circuit of 1a. Sx, when switched to its first posi-
tion, grounds the screeus of the final stage for
tune-up purposes. In the next position full screen
voltage is applied, and in the third position a
lower screen voltage is fed to the screens, permit-
ting reduced input for the Novice 75-watt limit
or the lower power requirements on 160 meters.

April 1964

The final-amplifier tunk circuit is 4 pi network
designed to work into 50- or 70-ohm loads.
RF( is a ‘““safety” choke that prevents the plus
B from appeuring on the antenna in the event
that C'7, the plate-blocking capacitor, should short,
out. Iy is a plate-voltage indicator to show .that
the plate voltage is on or off. Don’t be concerned
when you switch off the plate voltuge and the
ncon lamp stays lit for a short time, but do be
concerned about touching anything in the plate
circuit while the lamp stays on. With the large
amount of capacitance and the high value of
bhlecder resistor in the B supply, the plate voltage
takes a little while to drop to zcro when the
supply is switched to standby.

We’ve included an antenna change-over relay,
Ky, in the transmitter a8 an added feature. In-
stalling a relay in the transmitter climinates the
need for a more expensive coax relay. In the
transmit position of Sz the relay is energized and
the antenna is connected to the pi network, while
the arm on the relay that connects to the receiver
is grounded. In the standby position the antenna
is connected to the receiver.

The keying is accomplished by grid-block key-
ing the 61468 grids and the grid of the oscillator,
uring a differential system. 175, a 12BH7, is used
us the keyer tube. Ln the key-up position a nega-
tive voltage of approximately 300 volts ir applicd
to the grids of V3 and V7. Part of this same
voltage is applied to the grid of 17 through two
NE-2 necn lamps, providing a blocking voltage
of about 20 volts with the key open. When the
key is closed the ncon lamps extinguish and the
oscillator breaks into oscillation. At the same
time, the amplifier comes on, because R4, the grid
leuk, is returned to ground by the keyer tube,
T"sB. Shaping of the “break’ on the signal can be
changed by increasing the value of C; for a softer
break, or deereasing the value for a harder break.
The voltage rating for 'y should be 400 volts.

Metering

Metering is accomplished by using a 0-1
milliammeter as a (-5 voltmeter, with appropri-
ate shunt scule multipliers of various stages of
the rig. In the first (lowest) position of S; the
grid current of V73 is measured with a full-scale
reading of 2.5 ma. The second position of Sy
measures the combined grid current of V3 and V4
with a full-scale range of 20 ma. The next position
measures the plate current of the amplifiers with
a full-scale reading of 500 ma., and the last
position reads plate voltage, 1000 volts full scule.

Power Supply

The power supply makes use of the rewound
TV transformer mentioned carlier. 1t should be
pointed out that there is no commercial substitute
for this transformer. 1f vou want to build the
transmitter as deseribed you will have to read
the article mentioned earlier,? which describes the
simple method of doing the winding job.

A voltage-doubler circuit is used to obtain a
rectified and filtered d.c. voltage of 750 volts
for the amplifier plates and 375 volts for the rest
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of the rig. Four low-cost surplus 600-volt p.i.v.
750-ma. silicon rectifiers are used in the voltage-
doubler circuit. Filtering in the 750-volt leg is
accomplished with 50 uf. of capacitance across
the supply (two 100-pf. 450-volt clectrolytics
in series). The low-voltage filter consists of one
of the 100-uf. capucitors plus Ly and a 40-uf. ca-
pacitor. Two VR-105s are used to provide regu-
lated voltages for the screen of the oscillutor and
the screens of the smplifiers. The regulated volt-
age can be switched by Sy to provide the full 210
volts for V3 and V4, or half voltage, 105 volts, in
the event the amplifier is run at lower power.

Getting the Parts

It seems that hardly an article appecars in QST
without several letters being received usking
where certain parts can be obtained. This is
entirely understandable simply because no single
parts distributor stocks every component manu-
facturer’s complete line. We muke a sincerc
attempt to usec parts in QST and Handbook items
that are readily available but even xo, some
items scem difficult to obtain. Our advice is to
obtain all distributors’ catalogs that it is possible
to get. By having a complete set of catalogs your
job of finding components will be much casier.
In addition, ask for any sales “flyers” listing
current bargaius. Many times the sales flyers will
list components which can be used, resulting in
considerable savings. For example, the silicon
rectifiers used in this rig were found in scveral
different places at prices as low as 36 cents each.

We have checked with TV repairmen from
time to time and old TV sets are available for as
low as a few dollars, including tubes. Many of the
parts (and tubes) can be used, so it pays to do a

little judicious scrounging. Another source that
shouldn’t be overlooked is the junk boxes of your
fellow hams. Also, many surplus items that are
of no use as complete units are loaded with resis-
tors, capacitors, and r.f. chokes.

Construction Details

The entire transmitter is built on a 3 X 10 X
17-inch aluminum chassis. The front panel meas-
ures 10 by 17 inches. Before starting construction
or drilling any holes, study the photographs carce-
fully. While the arrangement of the parts isu't
critical to the nth degree, the sume general linyout
should be followed. The blank panecl and chassis
space on onc side of the unit is for the future
addition of 4 v.f.o. If you want additional chassis
room you can use a chassis that is 11 or 12 inches
deep. However, we found the size used to be ade-
quate without too much crowding of parts.

Looking at the bottom view of the rig, along
the front neur the panel, you can see the arrange-
ment of the r.f. lineup. At the upper left side is a
terminal strip on which Cy, C» snd other com-
ponents for the oscillator circuit are mounted.
To the right is the oscillator tube and crystal
socket with Sy mounted on the chassis front
directly in front of the tube socket. Next to S
is ('3, und just behind it is the buffer tube socket.
Just to one side of the buffer socket is the £y eoil
assembly. Next along the front is the control R,
then (', and in the corner Ss, Lg, Ls.

The power transformer is mounted near the
rear and center of the chassis. (2, C13 and Ciy
are mounted along the rear wall of the chassis.
To the right of 7'1 are the clectrolytic capucitors
for the ncgative supply. Lncidentally, don’t be
alarmed if you count two extra electrolytics in

In the lower right corner are the antenna relay and RFCq. At the right center are the sockets for the final-amplifier tubes,
The power-supply components are mounted around the power transformer and on the
back chassis wall. L7 is in the lower left-hand corner,
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that group. When we wound 7'; we only allowed
for a negative supply of about —80 or —490 volts,
and this was not enough for the keyer circuit
used in this rig. We used a voltage quadrupler
supply to get the nccessary voltage. However, it
is much easier to add enough turns when winding
the transformer to get 150 volts a.c., and use a
voltage doubler as shown in Fig. 1.

The antenna relay comes with a single mount-
ing screw. To reduce any relay hum that might
show up we installed a rubber grommet in the
chassis side and mounted the relay secrew through
the grommet.

The final-amplifier components, xuil those
mounted above chassis, are shielded by a cage
made of Reynolds perforated aluminum stock.
The exact size of your shield will, of course, de-
pend on your amplifier layout. We allowed 14-
inch minimum clearance saround all components,
including the top. The perforated stock is easy to
cut, with tin shears and the piece can be made up
in the form of a “T” and then folded to form the
shield box. Allow for a 4-inch lip for attaching
the shield to the chassis and panel.

Not clearly visible in the photograph of the
amplifier is the ncutralizing capacitor, (. An
isolantite standoff insulator one inch high is
mounted between the tubes and slightly in front
of them. The neutralizing capacitor, (s, is made
from an 8-inch length of No. 14 solid wire. Mount
the center of the wire under the top mounting
serew on the isvlantite standoff, forming a small
loop in the wire to hold it in place. Dress the two
sides of the wire uround the glass bulb of the
tubes slightly above the metal tube bases. The
dotted lines from the one side of the Cs symbol in
Fig. 1 indicate that this side is “‘coupled” to the
plates of the amplifier tubes. There is no actual
physical connection.

Mount the two amplifier tube sockets with
their keyways ficing each other. Pins 1, 4, and
6 of the 6146Bs urc the cathode leads and each of
these leads, on both tubes, must be grounded
separately with as short a connection as possible.
"This is necessary to reduce any chances of v.h.f.
resonances which could cause parasitics. When we
first wired the unit we connected ull the cathode
pins together and then to a ground lug. After
considerable trouble-shooting of v.h.f. parasitics
we found the cure was to ground each cathode
lead sepurately, keeping the leads as short as
possible.

The panel was attached to the chuassis with
corner angles to provide additional strength to the
complete unit. The angles are 614 inches high
and 8 inches long, with & 14-inch lip for securing
the front and bottom to the panel and chassis.
Your local sheet-metul shop would be the place
to obtain some heavy-duty material for these
picees.

A bottom plate is also used on the rig to pro-
vide shielding for TVI. If you happen to live in an
area where there is likely to be a weak TV signal,
it may ulso be nccessury to shield the meter. A
ghield in the form of a box can be made up from
perforated aluminum stock and mounted over the
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Coil Data

L1 — 80 turns No. 28 enam., close-wound on 1-inch
diam, form.

All taps are counted from the bottom end of
the coil.

X0-meter tap, 44 turns.

40-meter tap, 62 turps.

20-meter tap, 74 turns.

15-meter tap, same as 40 meters.

Lz - 5 turns No. 16, }4-inch diam., !3-inch long.

Lg — 74 turns No. 28 enam., close-wound on 1-inch
diam. form.

All taps are counted from the hottom end of
the coil.

K0-meter tap, 31 turns.

40-meter tap, 64 turns.

20)-meter tap, 70 turns.

Lz is the 10- and 15-meter coil; the entire Lg
coil isghorted out for these bands,

Ls — 7 turns No. 12, l-inch diam., 14 inches long.
10-meter tap is 246 turns from junction of
LaLs.

Entire L4 coil is used for 15 meters.

Ls—-31 turns No. 16, 1}4-inch diam., 8 turns per
inch (B & W Miniduetor 3018).

All taps counted from junction of LsLs.
40-meter tap, 14 turns.
20-meter tap, 23 turns.

Le—- 35 turns No. 24 enam., close-wound on 1-inch
diam. form.

Ln, L3, and Lg are wound on Millen 45000 coil
forms.

RFC7, RFCg— 7 turns No. 16 wound on l-watt
resistor, any value over 1000 ohms. The re-
gistor is only used as a coil form.

back of the meter and the switch. In such event
the leads to the switch should be run in shielded
wire und properly bypassed where they come up
from below chassis. Details on this type of shield-
ing can be found in the BCI-TVI chapter of
The Radio Amateur’'s Handbook.

Coil Construction Information

The coil-data chart gives all the pertinent
information about the coils. The coils L1, Lz and
Lg are wound on Millen type 445000 I-inch-
diameter eoil forms. These forms have u screw
mounting hole in the bottom, and while it isu’t
visible in the bottom-view photograph, we
mounted the coils approximately 14 inch from
the chassis by using !4-inch spacers.

In winding L; and L3 the simplest way to make
the taps is first to wind on the necessury number
of turns until you reach a tap point. Twist a few
inches of the wire together at this point and then
continue your winding until the next tap point.
This gives you a pigtail lead for your tap point.
(Be sure to scrape away the enamel covering
hefore soldering any tapsor leads to the switches!)

Tune-Up Procedure

The first step in tuning up is to make up a
dummy load for the rig. Two 100-watt light bulbs
connected in series will make a suitable load for
the tests. Plug an 80-meter crystal in the crystal
sucket, switch Sy to the position that grounds
the screens, and turn on the a.c. with S,. Be sure
that S3 is not in the transmit position. One word
of caution: with this type power supply the
plus-B voltages come on instantly when the u.c.
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This shows the grouping of the final-amplifier components. Lg is mounted from the front panel while Ls is mounted on a
soldering lug which is secured to an isolantite standoff. One lead of L4 is soldered to the stator terminal of Cs and the
other lead to the switch terminal on Sea. C7 is supported by a 2-inch-high isolantite standoff, just in front of the 6146Bs.

is turned on. The transmit switch should never
be thrown on until the tubes have a chance to
warm up, otherwise yvou may damage them.
After a minute or so of tube warmup, turn on the
transmit switch. Switch the meter to read grid
edrrent in Ve and then close the key. Tune (3
for a peuk or maximum grid-current reading and
then switch the meter to read grid current in the
tinal. Tune Ss for grid-current peuk. However,
you’ll probably find thut you have too much grid
drive, so reduce the grid current to no more than
5 ma. by using the drive control, I23.

Next, switch the meter to read plate current
and you'll find that you have a small reading on
the meter that will be enough to show a res-
onance point. Set o at maximum capacitance,
plates fully meshed, and then tune C's while look-
ing for a dip in plate current. You may find two
dips, und if so, the one to use is the one nearest the
maximum-capacitance sctting of C's. The dip near
minimum would mean that the amplifier would
be doubling. Open the key, switch Sk to the low-
voltage position (105 volts) and close the key.
Resonate the final again for a dip with Cx. Your
lamp load will probably show some power by
lighting up. Gradually decrease the capacitance
of Cho, redipping C's as the lamps get brighter
and the amplifier becomes more heavily loaded.

Open the key again and then switch Sg for full
screen voltage. Quickly dip the final as the res-
onance point won’t be exactly the sume as with
the lower screen voltage. The amplifier can be
loaded to about 330 ma. for full 250 watts input.
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For Novice inputs the amplifier should not be
loaded more than 100 ma. which, since the plate
voltage is 750 volts, would give 75 watts input.
For Novice work the screens of the amplifier
should be run at the lower voltage sctting, 105
volts.

As you tunc up, you will probably have to
readjust your drive control to bring it up to 4 or 5
ma. The drive requirement for the 6146Bs is 4
to 5 mu., and we found that we had this and
more, even on 10 meters, so the drive control
must be adjusted on each bund.

As stated earlier, the amplifier is designed to
work into 50- to 70-ohm loads. Don’t rely on the
amplifier settings of (‘s and 10 to be the same
with an antenna as with the dummy lamp load.
The load is only for testing and, depending on
several factors, may or may not be in the 50- to
70-ohm region.

In band-switching, the amplifier is always
operated straight through. In other words, Ss
and Ss are switched to the same band. \Whenever
possible, the preceding stage, Si, should be
switched so that 1’2 is doubling (tripling in the
case of 15 meters).

Neutralization

After you have tuned up the rig, turn off all
the power and make sure the plus-B voltage has
completely dropped to zero, as indicated by 1.
Disconneet the plate and screen leads from ¥3

(Conlinued on page 15€)
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F You, as I am, are one of the many who have
I switehed from a general-coverage receiver to
one covering the ham bands only, there are
certain things you may miss. One of these is the
convenience of broadeast-band coverage. Ruther
than to add another receiver to an already some-
what crowded operating position, I decided to
replace this loss with a converter — one that
would be transistor-operated to avoid the annoy-
ance of having to build a power supply or to tap
the receiver for the needed voltages.

Since 1 was also interested in long-wave recep-
tion, I decided to look into the possibility of
covering these low frequencies as well us the
broadcast band. As it turned out, I was able to
obtain continuous coverage all the way from
1600 to 10 ke.! This rather unusual range is
accomplished without the need for the mammoth
coils usually associated with u conventional v.Lf.
receiver. -

The Circuit

The circuit, shown in Fig. 1, is a struightfor-
ward converter circuit, consisting simply of an
oscillator and mixer. Several different transistor
types can be used successfully. The only require-
ment is that they should be suitable for r.f. or
oscillator use in regular broadcast receivers. The
i.f. can be anything between 1.8 and 2 Me. I used
2 Me. because it is the quictest frequency in the
range at my location.

The oscillator portion of the converter operates
over the small range of 2010 to about 3600 ke.
But with a 2-Me. i.f.,, this gives a signal range of

#21 Washington Road, West Barrington, R. I.

April 1964

The knob with the calibrated dial controls the oscillator
tuning. The uncalibrated knob below controls the input
tuning capacitor, C2. The small knob above is for
the input-range switch,

A Simple
Low-Frequency

Converter

Broadcast and V.L.F.
Coverage for
Amateur-Band

Receivers

BY G. HOLMES WILSON,* WILQA

Back-panel view of the low-frequency con-

verter, The coil mounted off the frame of Cs is

L2, The shield can to the left contains the i.f.

transformer. Other coils are mounted inside
the box along with Cz,
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10 to 1600 ke. In the conventional receiver circuit
usually used for low-frequency reception, tuning
this range without changing coils would require a
tuning capacitor having a maximum-minimum
capacitance range of over 25,000 to 1! To be sure,
some rather hefty inductunce and capacitance
values are needed in the mixer input cireuit, but
the values are not critical. A fixed capacitunce
may be used for the v.Lf. range, and r.f. chokes
of various types will supply the needed induct-
ance in compact form. The complete unit, bat-
teries included, was constructed on a 4 X 4 X 2-
inch utility box fitted with 2 small aluminum
panel extending above it.

A broadcast-band tuning capacitor was used
at (5 because of its low cost, although it provides
a tuning range much greater than is needed or
desired. This range was reduced by inserting a
fixed cupucitor, Cs, in series. The coil used for
the oscillator (Lg) is a broadcast-band antenna
loopstick. Its wide-range slug adjustment ussists
greatly in trimuning the circuit to cover the de-
sired frequencies.

Keeping the r.f. input circuit peaked up over
such a wide frequency range presented a problem.
However, by switching smaller inductances in
parallel with Lz for the higher frequencies, the
input circuit can be adjusted sufficiently close to
the operating frequency to provide sutisfactory

EXCEPT AS INDICATED, DECIMAL
VALUES OF CAPACITANCE ARE
IN MICROFARADS { uf.); OTHERS

ARE IN PICOFARADS { pf.OR pput);
RESISTANCES ARE IN OHMS; |

K= 1000
2700

Sa
1—10~-50Ke.
2~ 50-400 Kc.
3—-400—1100Kc.
4—1100 ~1600Kc. -

reception. I used color coding on the tuning dial
and an input-circuit switch for convenience.

Construction

Coils L3 and Lg originally comprised a two-pie
r.f. choke found in a BC-375 tuning unit. The pie
used for Ls has less inductance than the other,
but it is lurger phyvsicully becuuse it is wound
with larger wire. This coil meusures 114 inches in
diameter and 14-inch thick. The two coils are
spaced I4-inch apuart on a cerumic pillar. The
ground conncction is made to the lead between
the two pies. A suitable substitute is 4 conven-
tional three-pie choke of about 10 mh. {(e.g.,
Miller 4672). With this choke, the ground con-
nection should be made to the lead between the
center pie und either end pie. The single pie
is then used for I3, and the remaining two pies in
series constitute L4 Other suitable coils are
Miller type 640 r.f. choke (2.5 mh.) for L3, and
type 660 (7.5 mh.) for Ls. These should be
mounted, back to back, as close together as
possible.

Ly und Ly may be almost anything you can
find that can be adjusted to the approximate
inductance specitied by removing turns or ad-
justing a slug. I used odd coils that 1 happened
to have. Suitable catalog items arc suggested
under Fig. 1.

CL
6
AvAv
39K s 5
S 3 {
1800-2000 Kc -3v. =BTy
| e _: +
| di g
! ™ 10
3°°‘T'T_r) E:' ) RCVR.
s i A

Fig. 1—Circuit of the low-frequency converter. Fixed capacitors of decimal value (excepting Cz, which is mica) are disk
ceramic; other are mica or NPO ceramic. Resistors are Y4 walt or more, composition. Component
labels not found below are for text-reference purposes.

Cz, Cs—365-pf. air variable (broadcast replacement
type); see text.

J1—Phono connector or coaxial receptacle.

Li—Approx. 730 wh. (Miller type 620 r.f. choke or type
4412 slug-tuned coil).

La—Approx. 70 ph. (Miller type 72F685AP r.f. choke or
type 4409 slug-tuned coil.

Lz—Approx. 2.2 mh. (Miller type 640 r.f. choke, or see
text).

Ls4—Approx. 6.8 mh. (Miller 660 r.f. choke, or see text).
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Ls—Broadcast-band loop antennaq, slug-tuned (Burstein-
Applebee 17B512 or equivalent).

Lg—12 turns No. 30 enam. wire wound over cold end of
Ls.

S1, S3—S.p.s.i. toggle switch.

S2—Single-pole 4-position rotary switch (Mallory 3215},
1 pole not used, or equivalent).

T1—1800-2000-kc. i.f. transformer: 51 turns No. 30 enam.
close-wound on Ya-inch slug-tuned form for col-
lector winding; 24 turns same for output winding;
I4-inch spacing between windings (see text).
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Fig. 2—Chart showing approximate frequencies of various low-frequency stations picked up
by the author using the converter.

With the antenna connected dircctly to Ls, the
range of 200 to 500 ke. suffered from broadcast~
station hash. Switching in a series capacitor, C1,
provided much quieter opcration and sharper
peaking over this range. Above 500 ke. there’s
not much difference in reception with Cj in or
out of the circuit. Below 200 ke., signals are
stronger with (y shorted out.

The (.01-uf. capacitor, '3, resonates the an-
tenna circuit in the vicinity of 30 ke., which
proved to be satisfactory over the v.Lf. range.
The peaking capacitor C2 has little effect on the
tuning over this range, of course, becausc of its
small value compared to the value of C3. The
fixed capacitor also works as & good bypass for
higher frequencies, eliminating s number of
spurious signals from strong stations in the 100-
to 200-ke. region. In my location, there's a special
navigation station, TUK, operating near 200 ke.,
which is overpowering. A strong loran station
near 100 ke. is also a problem.

Don’t try to usc an unshiclded i.f. transformer
or to conucct the output to the receiver with
other thun coaxial cable unless you’re a good
many miles from the nearest broadcast station.
The i.f. transformer 1 used is Burstein-Applebee
stock No. 18B120 and sells for 36 cents. This

unit is listed as a “slug-tuned ceramic coil form,”
but it has windings as described under Fig. 1.
By removing the originul capacitors found inside
the can, and adding a 300-pf. capacitor across the
primary, you'll find that the transformer tunes
nicely from 1800 to 2000 ke.

Power is supplied by two penlight cells. The
drain is less than half a milliampere. Addi-
tional voltage was tried without any noticeable
improvement.

The antenna isn’t critical in the 1600- to
200-ke. range, but you’ll want something at
leust 120 feet long to bring in the v.Lf. well.
Using such an antenna, I receive NAA, NSS and
others in the 10-ke. region about S7. The low
background malkes even an 34 signal as good as
one that’s 589 on higher frequencies.

Undoubtedly there arc improvements that can
be made to the version presented here. So, if
vou like to cut and try, there may be an oppor-
tunity to do yourself some good. However, taken
as is, this converter will provide plenty of per-
formance ull the wuy from the broadceast band
to the never-never regions where radiated waves
measure 17 miles from crest to crest! And, if
you don’t think there’s much from 500 ke. down,
just take a look at Fig. 2. Good luck.  [&E

‘&-Straysis

Our candidate for understatement of the month
honors, from the I'ebruary issue of the Cyprus Ama-
teur Radio Socicty’s Monthly Newsletter:

The January meeting of the Society was can-
eelled because of local QRN. It has heen de-
cided to cancel the Kebruary meeting, which
was to have been in Famagusta, as travel is still
a little difficult after dark.

A copy of the Newsletter was forwarded to ARRL

April 1964

by QST author 5B4WR, who adds that his work
with ZE2JV in checking propagation over the
(yprus-to-Southern Rhodesia path has been condi-
tioned sumewhat by the political climate in Cyprus.
(halky adds that “‘fiddling with an antenna on the
roof of a tall building is rather hazardous, and,
though I am not happy with the way my rhombic
up there is working I have decided that, for the
moment, discretion is the better part of valor.”’
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HE American Radio Relay League and the
TAmcrican Red Cross, working partners in

major disasters for more than two decades,
have signed a new statement of understand-
ing aimed at increased cffectiveness of future
operations.

Signing the agrecement were Herbert Hoover
Jr., W6ZH, and Gen. Alfred M. Gruenther,
presidents of ARRL and Red Cross, respectively.
Also on band for the Wushington, D. C., cere-
monies were ARRI, CGeneral Counsel Booth,
W3PS, ARRL-IARU Sccretary aud QST Editor
Huntoon, WILVQ, and ARRL Vice-President
and Communications Manager Handy, W1BDI.

In the renewal statement, Red Cross stressed
their appreciation of the valuable aid ARRL
members provide ‘‘in maintaining continuity of
communications during disusters and emergencies
when normal communications fucilities are dis-
rupted or overloaded.”

In signing, Gen. Gruenther paid tribute to the
volunteer efforts of hams throughout the U. 8.
in support of Red Cross disaster operations. He
said it *‘is fitting we should sign this document
during 1964, the 50th anniversary year of the
American Radio Relay League.”

ARRL, Red Cross
Renew

Agreement

Mr. Hoover took note of the common interest
of the Red Cross and the ARRL in promoting
voluntary service in behalf of others.

ARRL and Red Cross have had a cooperative
understanding since 1940. Changes have xince
oceurred in both organizations — in the ARRL,
especially the formation of NTS and ARPSC:
in Red Cross, mostly redelegation of responsibil-
ity at the national and area levels. The revised
Cooperative Understanding which follows re-
flects these changes.

Cooperative Understanding
Between
The American Radio Relay League, Inc.
and
The American National Red Cross

I. PURPOSE

The purpose of this document is to state the terms
for an understanding between the American Radio
Relay League, Inc. and the American National Red
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Cross thut will serve as a broad framework within

which volunteer personnel, of the Amateur Radio

Public Service Corps, sponsored by the League, may .
coordinate their facilities and equipment with the

American Red Cross for communications in disaster

relief, inclusive of any disaster except that caused by

enemy action.

II. AUTHORITY

The American National Red Cross has long served
as the nationwide agency through which the Ameri-
can people voluntarily extend assistance to indi-
viduals and families in need as a result of disasters.
‘This respousibility was placed upon the Red Cross
in its congressional charter of January 5, 1905,
which provides that in addition to its services in
time of war the American Red Cross shall:

. continue and carry on a system of
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