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FOR EVERY APPLICATION

IMMEDIATELY AVAILABLE —FROM STOCK

Over 1,000 items to cover virtually every electronic application. . . . 400 Hermetic items,
proved to MIL-T-27A, eliminate costly test delays. . . . Highest reliability in the field. . . . ;
Immediately available from your local distributor. Write for catalog.

{ Vi
il YNWHK
g

And Special Units to UNITED TRANSFORMER CORPORATION

150 Varick Street, New York 13, N. Y.

ygur SpeCiﬁcations PACIFIC MFG. DIVISION: 4008 W. JEFFERSON BLVD., LOS ANGELES 16, CALIF.

EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y. CABLES: “ARLAB"




Hallicrafters

Quality...

(at down-to-earth prices)

Today. .. you can be on the air with single sideband! This
is the combination whose price makes it possible—whose
performance makes it a great new experience.

HT-37 Transmitter $450.00 A precision-engineered
CW/AM/SSB transmitter with the same power,
rugged construction, and long-term frequency and
carrier suppression stability as the famous HT-32.
Sideband suppression 40 db. at 1000 CPS. Power
rating: 70-100 watts P.E.P. output CW or SSB.
17-25 watts carrier on AM phone. 3rd and 5th
order distortion products down 30 db. Instant CW
CAL signal from any transmission mode. Ideal
CW keying; full voice control system. 52-ohm pi
network output for harmonic suppression.

the new ideas in communications &

Export Sales: International Div.,
Raytheon Mfg. Co., Waltham, Mass.
Canada: Gouid Sales Co., Montreal, PQ

SX-111 Receiver $249.50 Here’s a CW/AM/SSB
receiver with the essential performance character-
istics of the renowned SX-101. CW/AM/SSB re-
ception; complete coverage: 80, 40, 20, 15 and 10
meters in 5 separate bands, 6th band tuhable to
10 Mc. for WWYV. Upper/lower sideband selection;
sensitivity: 1 microvolt on all bands; 5 steps of
selectivity: 500 to 5000 cycles. Dual conversion,

" crystal controlled 2nd converter, famous Tee-Notch

filter, built-in crystal calibrator. Separate AM and
SSB detectors.

Also shown: The Stradivarius of elec-
tronic keyers—HA-1 T.0. Keyer—
$79.95; and the R-48 Speaker—$19.95.

hallicrafters

Chicago 24, lllinois



m@) 500 WATT LINEAR

Collins new 30L-1 Linear Amplifier is a compact
unit with 500 watt input. Its size is the same as
Collins famous KWM-2. The 30L-1 is compatible
with any 100 watt exciter and has these Collins quality features: RF inverse
feedback e Automatic Load Control e Self-contained power supply e

Silicon rectifiers e High/low power switch e Amateur net $520. Order
the 30L-1 now from your authorized Collins Distributor for July delivery.

CREATIVE LEADER IN COMMUNICATION
COLLINS RADIO COMPANY . CEDAR RAPIDS . DALLAS . BURBANK
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Cross off two power supplies with one of Eimac’s new zero-bias triodes!

Another major advance from Eimac: the first high power zero-hias triodes anywhere. Just one of these new
tubes will eliminate both screen grid and bias power supplies to simplify your circuit designs. Take your pick
of three types: the 3-400Z, shown above, (plate dissipation: 400 watts)...the 3-1000Z (1000 watt plate dis-
sipation) ...the ceramic-metal 3CX10,000A7 (10,000 watt plate dissipation). Each offers a power gain of over
twenty times in grounded grid service. And their small size accommodates today’s lower, more compact equip-
ment. You'll find these zero-bias triodes ideal for class B RF and audio amplifiers. And you'll
find them only at Eimac...world leader in transmitting tubes. For ratings, specifications,
other details, write: Power Tube Marketing, Eitel-McCullough, Inc., San Carlos, California.

The Eimac Gang Radio Club DX-pedition to Nevada (W6AY,/7) will be
on the air the week end of April 22-23, all DX-bands phone and cw!



IS THE CHEAPEST THING YOU BUY!

There is a deep, understandable sat-
isfaction in owning something truly
fine. It can‘'t be exactly measured in
dollars or in words. Maybe it boils
down to this: A good thing is worth a
hundred times its price; a poor thing
isn't worth having around. It's this
way with Crystals. When you buy
PRs you know you're getting many
times your money’s worth. You're
buying the finest precision frequency
control that modern science has
made . . . you get (in super-abun-
dance) the things you want most...
deperdability, accuracy, long life,
freedom from drift, unfailing activity.
Yes—you can be proud to own PRs
. .. everybody is!

FUNDAMENTAL, PR TYPE Z-2—Frequency Ranges in Kcs.:
3,500 to 4,000 (80M); 7,000 to 7,425 (40M); 8,000 to 8,222
(2M); 8,334 to 9,000 (6M). -+ 500 Cycles.......... $2.95 Net

(All Z-2 Crystals calibrated with a load capacity of 32 mmfd.)

6 Meters, Fifth Overtone, PR Type
Third Overtone, PR Type Z-9A, Z-9A, 50 to 54 Mc., *15 Ke.

24,000 to 24,666 and 25,000 to $6.95 Net
27,000 Ke., =3 Ke.....$4.95 Net Citizens Band, PR Type Z-9R,
005% vvvmerermreerseseeeersenee $2.95 Net

% y5tele

USE m AND KNOW WHERE YOU ARE

PETERSEN RADIO COMPANY, INC.
2800 W. BROADWAY e« COUNCIL BLUFFS, IOWA
EXPORT SALES: Royal National Corporation, 250 W. 57th Street, New York 19, N.Y., U. S. A,
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Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especiully League members, are invited to report station activities on the first of each
ruonth (for preceding month) direct to the SCM, the 4dmmm'.ratne ARRL official elected by members in each Section.,
Radio club reports are also desired by SCMs for inclusion in QST. ARRL Ficld Organization station appointments are
available in areas shown to qualified League members holding Canadian or 1'C:(C amateur license, General or CConditional
'lassorabove. 'I'hese include ORS, OLS, OPS, 00 and OBS. SCMs desire applications for SEC, EC, RM and PAM where
vacancies exist. OES, v.h.f. bands appointment, is available to Technicians and Novice, as well as to full-privilege
arwnateur licensees.
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THE 'TECHN",I'CAL; '

ALEXANDRI"'”

350 watts to 40 kilowatts . . , com-
pletely cabled . . . all accessories . . . local
or remote control ... transmitting stations
. . . Feceiving stations . . . transmit/receive
systems . . . expertly designed . . . care-
fully built . . . thoroughly tested ... beau-
tifully packaged...assured dependability
...extreme versatility .. . meets your every
requirement for high frequency communi-

cations systems or individual equipments.

MATERIEL "CORPORATION
~ MAMARONECK, NEW YORK

A e GARLAND, TEXAS.




™HE AMERICAN

RADIO RELAY
LEAGUE, vc.,

is a noncommercial association of radio amateurs, bonded for
the promotion of interest in amateur radio communication and
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 conduct.

Itis an incorporated. association without capital stock, chartered
under the laws 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 League
is noncommercial and no one commercially engaged in the manu-
facture, sale or rental of fadio apparatus is eligible to membership
on its board,

"Of, by and for the amateur,” it numbers within its ranks practi-
cally every worth-while amateur in the nation and has a history of
glorious achievement as the standard-bearer in amateur affairs.

Inquiries regarding membership are solicited. A~ bona fide
interest in amateur radio is the only essential qualification; owner-
ship of a transmitting station and knowledge of the code are not
prerequisite, although full voting membersh:p is granted only to
licensed amateurs,

All general correspondence should be addressed to the adminis-
trative headquarters at West Hartford, Connecticut.
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“It Seems t0Us...”

CB TVI

T IS NO news to most amateurs that Citizens
Band operators at 27 Mec. often have suthi-
cient harmonics to cause interference to
television reception, especially in crowded
residential sections. Because the public has
heard a lot about hams, and little or nothing
about OB activities, it is only natural that they
blame *‘some haimn.” Thus we have a problem.

Few of us have a very high opinion of CB
operations. Some of tlus is perhaps due to
prejudice, since the operation is on what was
once “our” band. Much of it is due to the poor
('B operating techniques, shenanigans, and
outright rule violations we daily hear when we
eavesdrop at 27 Me. But we should be careful
not to let these emotions blind us; we cannot
dismiss the TVI problem by simply saying it is
their baby. The amateur is being blamed, how-
ever unjustly — so for us it is a public rela-
tions problem.

\Iost (CBers ure not technically competent,
vet we "re sure the um.wntv are seriously inter-
ested in clean operation and a good name for
their service, and would cooperate in solving
the TVI problem. .\s we see 1t, the solution is
not to damn the CB operators, but to work
with them. Why not invite & (B man to
represent the group on your TVI committee?
Arrange to refer to him any complaints identi-
fied as CB, of course notifying the complainant
as to what is involved and what action you
are taking. And let’s help them out with
technical hints and kinks on TVI solutions;
or get ‘em to buy a Handbook, since most
27-Me. problems have the sume solutions as
our l0-meter operations. (Remember, Low-
ever, that any equipment modifications can be
undertaken only by the holder of at least a
second-class conumnercial license.) The busis for
the FCC-sponsored TV committee program is
cooperation. Let's put aside any personal
dislike we may fecl for the (!B service, then,
for a solutiow is us much a help to us as to them.

And who knows? — you may make a few
wood hams out of the group.

HILE on the subject of CB, we have been
receiving complaints from amateurs con-
cerning illegul operating practices in 27 Me.
The feeling seems to be that the Leugue should
“do something” ubout it. We have ulso

received offers to make tupe recordings of
violations to forward to FCC.

First off, let’s admit that some of the CB
operating is deplorable. No one knows this
hetter than the FCC staff, which is doing its
best to cope with the problem. But this is
not an amateur band. And, strictly speaking,
it is not the amateur's nor the League’s busi-
ness. We personally sympathize with the hon-
est desire of amateur’s to “clean up’’ (‘B op-
erations by reporting violations to FCC. But
there is a practical roadblock in Section 605
of the Communications Act, the *“secrecy”
clause. An amateur (or any other person) who
publishes or discloses communications taking
place on CB frequencies could be in violation
of that section and subject to u felony charge
-— uside from license suspension. 1f FCC were
to receive a tape recording of a CB infraction,
it would probably act to discipline the (B
licensee, but it i3 simultaneously in the
embarassing position of having to consider
punitive action on the person who violated
Section 605 by furnishing the recording!

Let’s be governed accordingly. Reports to
your district FCC ottice on B violations can
name specific times, frequencies and stations -
hut as to context, or the nature of the offense,
should deal only in generalitics. Let the field
office take it from there.

BOARD MEETING

THE annual meeting of the Board of Direc-
tors will be held commencing May 5, this
vear abt Anaheim,  California. While an old
story to long-time ARRL members, fet us
remind newcomers that the affairs of the
League are governed by a Board of Directors
nominated und elected by vou — the member-
ship. Each annual meeting is the oceusion for
a thorough review of the progress of the
League, examination and discussion of eurrent
problems, and a charting of our course for the
future. To faithfully and intelligently represent
membership interests, exch director welcomes
comment und ecriticism from those in his
division. If you have views on League or
general amateur affairs, — whether & sugges-
tion to improve & current situation or policy,
or a brand-new idea —- convey them to your
director. His address is on page & of this ‘u'zd
every issue of Q87.  [AEF



COMING A.R.R.L. CONVENTIONS

May 26-29 — Soulhwestern
Phoenix, Ariz.

August 26-27 — (lentral Division. Spring-
ficld. T11.

September 15-17 — New York State. Ni-
agara [Falls,

October 13-11 — Great lakes Division,
Cleveland. Ohio.

October 13-15 — West
Kerrville, Texas.

Division,

Gulf Division,

SOUTHEASTERN DIVISION
CONVENTION

Orlando, Florida — April 7-9

Top-rated technical speakers are planned for
the Sontheastern Division Convention and Or-
lando Radio Club Hamfest, Friday, Saturday
and Sunday, April 7-8-9, according to David
Hall, WATOD), Executive Chairman. Convention
site is the Cherry Plaza Hotel, overlooking Lake
Eola und the Centennial Fountain at Clentral
Avenue and Kola Place in downtown Orlando.

Among special activities are those for XYLs.
Hal and Evelyn Shea, W4BKC amd K4UI7 are
in charge of a Roval Order of the Wouff Hong
initiation and ceremony. There is to be a display
of amateur equipment with attention given to a
complete s.s.b. station. Swap tables will be pro-
vided for those wishing to bring gear for trade.

For all convention uctivities, tickets are $5.00,
with registration-only admission tickets at $2.00.
Ticket requests should be sent. to the convention
sponsor, Orlando Amatcur Radio Club, Ine,,
P.0. Box 2067, Orlando, Florida.

NEW ENGLAND DIVISION
CONVENTION

Swampscott, Massachusetts — April 8-9

Expanded to two full days, the New England
Division Convention, sponsored by the Federa-
tion of Bastern Massachusetts Amateur Radio
Clubs, is again set for the New Ocean House ut
Swampscott. The FEMARA expect to break last
year's convention attendance record. With «
top-notch program planned, krnest Coons,
WI1JLN/FOE, Ceneral Chairman, also un-
nounced there will also be special activities for
XYLs.

Lectures and exhibits open at I p.ar., Saturday,
April 8, and close at 6 o’clock that evening when
an s.s.b. * Dutch Treat” dinner is scheduled with
prominent speakers. At 9 p.ar., the ballroom will
be arranged in night elub style with cntertain-
ment and a dance band. No admission charge
will be required, other than convention regis-
tration.

Sunday, April Y, activities begin at 9 a.ar, with
guest speakers, among them Bill Orr, WGSAL
Mobile hunts, other contests, net and MARS
meetings will follow, including FCC exams for
CGieneral and Extra Class at 10 A.m. The conven-
tion hauquet begins at 5 o'clock with contest
winners (o be announced then.
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Advance registration is $3.00 (or $1.00 at the
door). Tickets for the banquet (roast beef) are
$5.00. Checks should he made payable to
“FEMARA", and sent to Radio Convention, 15
MacArthur  Blvd., Danvers, NMassachusetts.
Hotel reservations should be made directly with
The New Ocean House at Swampscott, Massu-
chusetts. Swampscott is located on Route 129
between Lynn and Salem.

DELTA DIVISION CONVENTION
Chattanooga, Tennessee — April 7-9

The Delta Division will hold its annual conven-
tion at the Road House, Chattanooga, Tennessce,
April 7-9. The displays will be set up Friday and
the Couvention officially opens at. 4 p.y. Friday
for registrations, informal get-together, und hos-
pitality. Registration fee for the convention is
$3.50; for the convention and banquet, $7.50.
Speeiad uctivities have been provided for the
XYLs. A Royal Order of the Woult Hong Initia-
tion is also planned.

An excellent progrum of speakers hus been ar-
ranged with the highlight of the Convention a
talk by Dr. Wernher von Braun of the National
Acronautics & Space Ageney at Huntsville, Ala.,
ut the banquet.

The Frye Amateur Radio Club is sponsoring
the affair. Bert Osborne, \W4MF, is General
Chairman.

Ticket requests and registrations should be ad-
dressed to Joyee Lawson, K4QNI, Frye Amuteur
Radio Club, Box 13, Chattanoogya, Tennessee.
Y’all come!

CORRECTION ON K6YDQ

March ST  erroncously reported
three-months' amateur license suspension
action by the Federal Communications
Clommission in the case of William L.
Bradford, jr., K6YDQ. Actually, the mat-
ter was dismissed by the Commission, with
no suspension involved. The editorial error
oceurred in misunderstanding the dismissal
action as applying to Bradford's request
for u hearing.

We hasten to set the record straight, and
extend our sineere apologies to OM Brad-
ford for any personal difficulties this erro-
neous report may have caused him.

OUR COVER

John Chambers, W6NLZ, occupies the
left-hand portion of this month's cover,
while Rulph Thomas, KH6UK, is to the
right. For their pioneering on the very high
frequencies they were recipients of the 1960
Kdison Award, as reported on page 48 of
this issue.

QST for



The W1TQZ reflector for 1296
Mec., ready for the installation
of its feed system. Surface is
flat in the horizontal plane,
and only a slight distortion of
an arc of a circle in the vertical
plane. Horizontal aluminum
tubes are fastened to the
wooden crescent-shaped arms,
and the surface of hardware
cloth is wired to these.

Moon-Bounce
Capability for
$99.98 or Less

efforts and satellite communication, the

idew of an inexpensive parabolic-type an-
tenna and mount seemed worthy of investigation.
Clonsiderable discussion and a few puds of paper
later the following design cvolved.

The basic criteria in order of importance were
(1) Cost: (2) Ready availability of ¢omponents;
(3) Ease of fabrication; (4) Frills and refinements.
With this approach, most of you can probably
improve on some of the delails, particularly if
vou have access to more sophisticated forming
cquipment and welding, Both have been avoided
almost entirely in this design, so that any ama-
teur willing to expend the effort and cash should
be able to build this antenna system.

W‘r'm all the eurrent interest in moon-bounce

Parabola vs. Cylindrical Reflector

Strictly speaking, this is not a parabola, but a
slightly distorted cylindrical reflector. Consulta-
tion with W1FZJ brought out the point that a
eylindrieal parabola (scetion one way a parabola;
at right angles to this a straight line) is ondy
slightly inferior to a paraboloid of revolution,
and the former is oh-so-much easier to construct.
Mathematical investigation brought out the fact
that for a focal length of ten feet aud a diameter
of about 16 feet, the maximum difference between
a cylinder segment and a cylindrical parabola is
only about 0.8 inch! At 1296 Mec. and below, this
is scarcely signiticant.

A parabola is a curve each point of which is
cquidistant from a point called the focus and
a line called the directrix. Mathematically it is

¥ 255 Bast St., West. Bridgewater, Mass.
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A Home-Built Parabolic-Type
Reflector for 1296 Mec.

BY FRANCIS LeBARON.* WITQZ

described by the equation y* = 2pr. This is
roughly plotted in Fig. 1A. If we solve this equa-
tion for the focal length and up to the diamecter
listed above, we get the first two columns of
Table I. Now a circle is nearly equivalent to a
parabola for a short segment. The effective focus
of a segment of a circle is one-half its radius. Sece
Fig. 1B. Therefore, let’s compare a circle of 20-
foot, radius with our parabola. The cquation for
the circle is y* -+ (x-p)* = p*> (You cxperts in
analvtical geometry check me!). The results are
plotted in Clolumn 3 of Table I. The diffcrence
between Columns 2 and 3 is tabulated as Celumn
4. This is the error resulting. From this it is
apparent that the maximum range of error is only
0.84 inch. At 1296 Me. the wavelength is about
0.23 meter or approximately 9 inches. Therefore,
we have an error of less then one-cighth wave-
length, or supposedly not enough to cuuse uny
cancellation, though the gain may not be up to
the theoretical maximum. The layout and check-
ing obviously are much casier with u circle.

You bears for punishment may proceed with
the layout and use the error figures in Table I
as offsets from the circular arcs to get a true para-
bolic section. Good luck to you! More conserva-
tive souls will be content cither to leave well
cnough ulone at u true (as you can construct)
cirele or a flattened approximation, sctting each
tip of the main arms !5 inch back of the circular
position. This is in effeet using each half of the re-
flector as a separate unit aimed at a common
point, and it works out to an error of about 0.3
inch. Sce Column 5 in Table 1.
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Fig. 1—Method of laying out a parabolic curve, as out-

lined in the text, is shown at A. For all practical purposes

a reflector made by drawing an arc with a 20-foot radius,
B, is identical in results at 1296 Mc.

The Moon-Tracking Mount

The mounting is an equatorial type; that is,
to follow a celestial object such us the moon it is
necessary to feed in only compensation for the
rotation cf the earth (hour angle) for all practical
purposes. An altitude-azimuth mount would be
eusier to construct, but how many of you have the
requisite computer and fancy aiming drives re-
quired? We’ll stick to the equatorial mount. To
follow an artificial satellite is a problem with
either type mount.

Procedure for construction of the mount is
more or less like the classic recipe for rabbit stew;
first get the automobile rear end! The remaining
mechanism is built around it and to some extent
from it. Any recar end can be used, such as a
Buick, that is built with a torque-tube construc-
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tion, or no universal joint at the differeutial and
a tubular construction next to the differential.

1f possible, take off the differential cover and
check that the pinion gear and ring gear are in
decent. shape. Have a friend rotate the shaft, and
check backlash and see that the pinion gear does
ot move up and down or in and out. If it does so,
the bearings will have to be taken up, or you'd
better find another cne.

Pick one that uses bclts, not stude, to hold the
wheels on. Police up some bolts at least 111 inches
long under the head, to tit the wheel-bolt holes.
Find an old universal joint or other splined cou-
pling to fit the transmission end of the drive
shuft. A congle of bievele chains, sprockets, and
two or more reasonubly serviceable roller skates,
and you are ready to talk dollars to the junk man.
If you see a worm-gear drive, get it, too. If you
are on good terms with the yard man, and do some
of the work involved in getting the material to-
gether, you may get the works for $15 or less.

The rear ¢nd should be used with as much
weight us possible removed. We removed one
complete brake drum, brake mechanism, both
shock absorbers and associated parts. To do this
it was necessary to pull the uxles, a short but
messy operation. Drain the oil, open the differ-
ential cover, remove the safety pin from the
spider-gear pin, remove the spider-gear pin, re-
move the spacer block, slide the axle inward
enough to clear the locking horseshoe-shaped
clips, remove the clips and slide out the axles.
Remove the unwanted parts. Suve the brake drum
removed, as this will be the hour-angle drive
pulley. The other brake assembly is left on as an
elevation brake. Reassemble the axle und other
purts. Mop up the inside of the case.

The differential (axles) must be locked with
an absolutely rigid connection from one axle to
the other. Just locking the gears is not envugh,
as there will be 5 to 10 degrees slop in the gears
and splines, or enough to distort the dish badly.
At the same time, the wheel-bolt holes must have
the proper relationship from one side to the other.
Also, the axle as 4 whole must rotate freely for
the latitude drive. We recommend that you take
the thing to a welder, und carefully line it up by
supporting it on two bolts in each wheel hub,

Wiring on the hardware-cloth
reflector. Workers are, left to
right, Dave Walker, Vern
Robertson, W1EGE, and South-
ard Lippincott, W1DDN.
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Fig. 2—Marking a plywood surface for
cutting to form the supporting arms for the
reflector surface is done by using a pencil
clamped to a steel tape at the 20-foot
mark. The end of the tape is fastened in
place by means of a nail, and the plywood
is moved about to describe arcs in the
positions shown.

with these bolts resting upon some parallel sup-
porting edges. Then have the axles welded to the
spacer block in the differential. Clean out the
welding splatter and re-oil. Adjust for minimum
drive-shaft slop if you wish, and put the cover on.
An unchecked alternative would be to clean both
axle splines and the gear splines very carefully,
and attempt to lock them and the spider together
with Devcon Plastic Steel or similar material.

The Wooden Supporting Structure

The drive inechanism described above is
mounted between two T-section wooden arms. To
make these wrms, a 10-foot sheet. of 34-inch ply-
wood (sce bill of material) is ripped into four
I-foot widths. ‘These are assembled to make two
I-sections 10 fect long. Unless you did a better
job than we, use the two original machine-cut
vdges for the joint, taking advantage of their
accuracy. Use a good grade of glue, and put in
114-inch screws about every six inches. Tempo-
rary clamps, or perhaps blocks, will make the
alignment euasier. Let the glue set sufficiently
hefore continuing.

Measure 3 feet along the center line of one face
and mark. With this as a center, place the brake
drum on this face, mark and drill the holes for
the wheel bolts. Use the brake drum us a jig to
insure accurate alignment. Remove the drum,
clamp the other T-section face to fuce with the
first, and drill the holes. If you have aligned
everything properly so far, when assembled to the
rear ceud the arms will be parallel. But don’t
assemble them yet.

Now mark any other places needing clearance,
such as the axle ends and the small bolts holding
the brake drums on. These spots must be drilled
or chiseled into the plywood to allow clearance
for the parts.

Reflector and Frame

Find a reasonably level place where you can
get at least 20 feet from the corners of the sheet
of 14-inch exterior plywood, laid flat. With a 20-
foot radius, mark off an arc of better than 8-foot
length. ‘Then following Fig. 2, mark the shect of
plywood. Use the same center for all ares, shift-
ing the plywood towurd the center and aligning
it with the original marked-off are. Cut these
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arms out. If you are really skillful and ambitious
you can do it with a common hand saw, but a
saber saw is a lot hetter and eusier. The convex
piece of waste forms a good gauge.

If we splice the arms with the concuve faces
1 inch away from the ends of this curved picee,
while the center joint touches the center of the
piece, we huve the corrected curve of Column 5,
Table I. The joint between the main arms and
the dish arms is the critical one. The ends of the
civeular segments do not butt square, aud a filler
piece should be made. This piece should also be
plywood to prevent distortion from the differ-
ential expansion from weather extremes. All
picees must be assembled accurately. If yvou do
not intend to move the dish to sume other site,
these joints may he screwed together and glued
a4t final assembly. Our dish was bolted only: we
hope to work moon hounce from the state of
Vermont with it eventually.

The curved arms are set forward of the end
of the T-sections by about 114 inches, clamped,
checked with the eurved remnant as explained
above, checked for equal distances from tips to
end of main arm, and bolted or serewed in place.
The first assembly is then turned over and the
second made on it as a guide. Match mark the
picces and disussemble.

Carefully measure between the mounting
surfaces of both wheel hubs. Adding 2 inches to
this measurement, make u crude jig for this
total, to allow drilling the aluminum tubes which
will serve us supports for the reflecting surface.

TABLE I
Difierence  Yu-Inch
X, Inches I'nches, Sethack 1'ips;
Y, Fert Parabola (Yircle Clirele— )i fference
Parabola from Farahola
0 0.00 0.0 0.0 0.0
1 0.30  0.30 0.0 —0.06
2 1.20 1.2 0.0 —0.13
3 2.70 2.71 0.01 —0.18
4 4.0 1.85 0.05 -0.20
5 7.50  T.62 0.12 —~0.19
6 10.80 11.05 0.25 -—0.12
7T 1470 15.18 0.48 0.04
8 19.20 20.04  0.84 0.34
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Use a drill a few thousandths smaller than the
aluminum nails. Be careful to get the holes rea-
sonuably parallel. Take the curved arms and mark
them every 16 inches along the front edge. About
1 inch in from the edge at each mark drill the
holes for the nails that serve as anchors for the
wire lacing. At each end of each curved arm cut
a notch to accept the heavy tubing, which should
project just 14 inch above the surface. {f you are
doing a real fussy job, cut the notches to put all
elements, including the heavy ones, flush with the
surface. Align the two corresponding arms from
one side of the dish the proper distance apuart and
nail the tubing, maintaining alignment as best
vou can, Wire down the tubing with about four
turns cross laced. Now ecross-wire from under
supporting tube 1 (Fig. 3) at the right arm,
across to tube 3 at the left arm, crossing over
tube 2 at the center. Wire back similarly from
tube 1, left arm, to tube 3, right arm. Repeat the
process for tubes 3, 4 and 5, resulting in two
scts of eross-bracing, as seen in Ifig. 3. Square
up as well as vou can. Make the other half of the

Fig. 3—One section of the reflector support, showing the
aluminum tubing fastened in place. Tubes are first nailed
and then wired down. Arms can be notched to the proper
depth so that the tubes’ inner surfaces form a smooth curve.
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Looking up at the torque-
tube drive,

dish frame. Check and double-check that you
have the right arm in the right place. Tuke the
four 34-inch soft tubes and carefully bend them
to agree with the convex gage. Cut them to fit
hetween the ends of the larger tubes, passing in
back of the '4-inch elements. See Fig. 3. Drill
holes through the ends of the 34-inch tubes and
wire all joints. Cheek the alignment of the whole
frame by eye. The frame is now ready to cover.

We tried running the !4-inch mesh of the hard-
ware cloth both horizontally and vertically, und
concluded that horizontal is the better. Cut two
pieces 4 fect by 12 feet. Liuy them on top of each
other, inside curve fucing inside curve. Lace vne
pair of edges together with No. 22 wire. (‘arry
the assembly to one frame and carefully open it
up in place. Align the top edge of the wire mesh
with the top Zg-inch tube. Wire it in place, work-
ing from the middle in both directions. We used
two turns of wire every 6 inches, approximately.
Carefully stand the frame up, brace as scen in the
photograph, and wire on the surface, one element
at a time, working irom center to edge und from
top to hottom. Use your judgment and keep things
aligned as well as possible. Clorrect any errors
forward of the true surface by wiring them back
across the buck of an arm and to another error
or to the fuce side of the adjacent arm.

Final Assembly

For the mounting, see Fig. 4. The rear uxle
or latitude uxis should be at least 10 feet up if
vou wish to be able to aim at the horizon, eust
and west. Put at lcast 3 feet of post below the
ground. Take the best und strongest roller skate
and close it up to the shortest wheelbase possible.
This probuably isn't far enough, so figure out
how better to close up the make that you
have. Some types can be disassembled :nd
put together huckward with a shortening of
about an inch. These wheels are at the upper
end of the assembly and must sustain the
totul weight of the antenna and the mount.
The wheel axles and the center of the torque
tube should form no more than a Y0-degree
angle, as shown at the upper right, Fig. 4. As a
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Fig. 4~Drive mechanism for the big array, before the

wooden structure is mounted in place. Principle components

are Buick rear end and torque-tube drive. Both ends of the

torque tube turn on bearings made of roller-skate wheels.

Position of the torque tube and skate wheels in the upper
bearing is shown at the upper right.

lust resort, build your own frame to hold the
wheels.

Cut off the top of the main mounting post to
an angle equal to vour latitude. Secure the skate
or bearing assembly to this slunted surface. Two
t-inch No. 14 screws or larger should hold it.
Bore about a f-inch hole crosswise through the
post, in the center, about 6 inches below the
slunting cut. This is for the safety chain.

braces, with the 3 X 4 lined up to give the
proper support to the lower bearing assembly,
Note that the nails are loaded sidewise, not
in direct pull out. Large screws would be prefer-
able if vou have them. Adjust the alignment to
point the torque tube at the North Star. Secure
the bottom assembly. Add the lower safety chain.
Tie the axle to the pole so that the torque tube
cannot revolve on the upper and lower bearings.
Recheck that everything is properly secured, and
then release the hoist. Remove the hoist and the
ladder.

Curefully rotate the axle until it is horizontal.
At this point, if you have the parts it would be
wise to add the drives. Their details are up to vou
and what you manage to promote in the junk
yard. Mount the latitude drive on the lower bear-
ing brake drum, as the most convenient spot
which maintains constant angular relation to
the drive shaft, as the assembly rotates about
the polar axis. The universal joint and the
sprockets and bicycle chain were used here, us
can be seen in one photograph,

Mount the hour-angle drive at some conven-
ient point on the supporting structure. As can be
seen in the photograph, both our drives are
chains driven by worm-gear reducers. The hour-
ungle chain is bolted to the brake drum. With the
drives in place vou can position either axis to
suit the work to follow. We did it the hard way
with ropes, the drives coming after.

Having drafted a reasonably husky bystunder,
and with the latitude axis horizontal, position
und bolt the two wooden main arms. They should

BRAKE DRUM
BOTTOM EDGE PATH
/

o . - I V4
abr rer bear s r : f .
Fabricate the lower bearing assembly as shown N - _ 4 3” STOVEBOLT

in Fig. 5. The misplaced brake drum rides on N
these bearings. Check their fit and clearance ™~
against this drum. Allow for nearly lj-inch de-
Heetion and wear for the thrust bearing, before
the drum bears on the wood. Cut out for the
clearance if necessary. Use washers under all the
bolts und nuts bearing against the wood. Make
sure that the heads of the 14 X 2-inch stove bolts
will clear the brake drum. The slots in the ply-
wood and those in the 3 X 4-inch timber give vou
about 3 inches of adjustment.

Secure u good sturdy ladder to one side of the
main mounting post. Fasten a block and tackle
ar other lifting equipment high enough to lift the
rear end assembly into place. Don’t forget you
are dealing with comparatively heavy weights;
three hundred pounds falling from 10 feet could
easily be fatal. Keep out from under! Lift the rear-
end assembly into place. Bolt safety chains
around it before releasing the hoist at all. Then
slack off a bit and jockey the rear end into ap-
proximate position. Secure the hoist.

Toenail the 3 X 4-inch piece to the pole. Nail
on the long diagonal hraces and bottom tie
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1, x2" sTovEBOLT
THRU PLYWOOD.
1x1x13" -

HARDWOOD Y4 x 4" sTOVEBOLT

34" PLYWOOD, CUT OUT __
FOR SKATE WHEEL

LOWER END
BEARING ASSEMBLIES

Fig. 5—Outer lower bearing assembly has four skate-
wheel bearings. The brake-drum surface rides on the
middle wheel, and the rim of the drum against the other
two on its outer surface. It is held in align-
ment by another on the inner surface.
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Lower end of the torque tube, showing the brake drum bearing riding on roller-skate wheels.

be parallel. Using the latitude drive, invert the
arms so that their long ends are up in the air.
You are now ready to mount the top piece of the
dish and the main crossbar for the feed mast.
Bolt these in place. T'he curved arms should be
parallel. Now rotate the dish about the latitude
axis until the main arms are about horizontal.

Bill of Material

BRuick or similar torque-tube rear end.

% 144-inch serews to fit wheel-bolt holes.

Universal joint to mate with drive shaft.

1 sheet 4 by 8 feet, !3-inch exterior plywood.

1 sheet 4 by 10 feet, 34-inch exterior plywoods

60 [%-inch No. 12 Hathead wood screws.

Bottle white glue or waterproof glue.

Large post, at least 6 inches minimum dimension, at
least 13 feet long.

1 picce 3 by 4-inch fir, 5 fect long.

€)dd boards.

1 picce hardwood, about 1 by I by 13 inches.

1 picce sume, ubout 2 by 2 by 9 inches.

2 picces sume, ubout 1 hy 1 by 2 inches.

2 £ by 5-inch stove holts.

3 Y4 by 4-inch stove bolts.

3 14 by 3-inch stove bolts.

2 14 by 2-inch stove boltx.

Nuts und washers for above.

About 2 lbs. No. 22 galvanized iron wire.

434 by l-inch or longer bolts, with nuts and washers.

Handful (100 at least) aluminum nails.

Handful 10-penny nails.

Miscellaneous nails, screws, bolts.

47%-inch o.d. .030-inch wall 63 ST aluminum tubing 12
feet long,

10 Y4-inch same.

4 84-inch soft asluminum tubing ahout 8 feet long.

48 feet Y4-inch mesh 4-foot wide hardwure cloth, galvan-
ized.
Rough pricelist. All figures probably high.

Plywood.........cuve Ceeeeeeiaee e $2
Hardware cloth. ... :
Aluminum. . ... .....00000e.
Rear end and other junk....
Welding. . ..ot iii e

Balance to he scrounged; use your ingenuity!
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Swing the other half of the dish into place and
holt together.

Now stand back and get the awesome pact of
a 12 X 16-foot “parabola” of your very own!

To spoil a good ending, you still have the
feed arrangement and final adjustments to do.
Judicious use of wire on the back of the dish
can remove most of the ohvious errors. More
wires guy the feed pole four wuys, part way out
from the reflector. These guy wires may not show
in the photographs, but are shown in Fig. 5.
Since they pass through the surface of the dish,
he sure that they do so without pressiug on the
elements.

Curefully sight the end %4-inch supports, and
make sure that they are parallel with the center
one. Then string a piece of No. 22 wire from tip
to tip of each curved arm, on the netting side
of the end supports. This wire should be 18.7
inches from the center supports, if vou are uring
the half-inch set back, or 19.2 inches for a true
circle. For you hardy souls making a true para-
bola, the distance is 18.5 inches. Back guys from
about halfway out the arms to a poiut behind
the axle a few inches will open the parabola,
while tightening up on the feed-support pole
will deepen it.

‘The actual radiating elements and other elec-
tronic details we will leave to the electronic ex-
perts. Construction to this point hag been the job
of the Mechanical Engineering Department., Any
takers?

Thanks are due various members of the Rho-
dodendron Swaimnp V.ILF. Society and others,
some of whom are seen in the photos. Without
their help, the project literally would never have
gotten off the ground. Particular thanks to Sam
Harris, W1FZJ, Fred Collins, W1FRR, Southard
Lippincott, W1DDN, Verne Robertson, W1EGE,
Dave Walker, Dick Packard, WIHLIL, Jim



One would hardly guess that this clean-looking enclosure
was not a manufactured item. Similar enclosures of any
desired size and shape may be simply made in the home
workshop by following the procedure described in the
text. (The amplifier in the foreground will be -
described in a subsequent issue.)

How To Make Professional-

Looking Enclosures

BY FLOYD K. PECK,* K6SNO

Home-Brew Custom Designing

For ycars, most home-built enclosures
have heen confined to the square-edge
knuckle-gouging outline with the pro-
truding bolt heads of the Erector-set era.
Now K6SNO comes along to show us how
simply the use of rivets and a few easily-
made rounded corners can transform
the appearance to rival the professional.

rrH the growing popularity of commereial

equipment in the past decade, the appeur-

ance of many ham shacks has improved
considerably. However, there are still some hardy
individuals who remain ‘‘do-it-yourselfers” and
build their own cquipment. Quite often the dif-
ference in appearance between the home-brewed
equipment and the commercial gear is quite
striking. Lf the builder has a little bit of mechani-
eul ability and the ordinary garden variety of
hand tools in his shop, his equipment can bhe
made to look just as good as the commercial
varicety, yet be distinetive and fit the nooks and
crannies available.

Shape Factor

The size and configuration of commereial ham
gear does not always fit the shack or desk to best
advantage, to suy nothing of the automobile.
The electronics industry (and hams) long ago
standardized on the 19-inch panel width. Conse-
quently most of the gear produced commerciully
or at home takes up 20 to 22 inches of desk-
top width. A few manufacturers recently have
been making equipment in smaller panel sizes.
The average amateur has limited space in which
to pursue his hobby. If he is fortunate, he may
have an opcrating desk 60 inches wide by 30
inches deep. More often it may be a 42- or 54-inch
desk.

The usual array of equipment consists of a
receiver, exciter, and final amplifier. If these are
each 20 inches wide, they will just fit on a G0-inch
desk, provided that ventilation requirements are
ignored. In addition, there are usually accessory
picces of gear that are desirable to have. at the
operating position, such as a scope, frequency
meter, s.w.r. bridge, eontrol box, and beam-
position indicator. This requires stacking the
gear up, impeding ventilation, .und making serv-
icing and operating cumbersome. If the width of
this equipment were compressed slightly, even
ul the expense of increased depth, much better
use of the desk-top space would result.

A couple of vears ago, the author built the
‘“Single-Sideband Package’ deseribed by
WOTEU.! However, instead of building it to the
19-inch width, the front panel was made 14 inches-
wide by 8 inches high and the chassis extended to
a depth of 17 inches. Having acquired one of the
new commerecial receivers with o 14-inch panel
width, the saving in desk-top space was quite
revealing. The linear wmplifier at K6SNO was
a home-built affair consisting of four 811As with
grounded grids. The amplifier and power supply
way housed in # standard cabinet 21 inches wide
by 13 inches high and 15 inches deep. It was con-
sidered quite a feat to get a kilowatt p.e.p. in a
package of that size. However, contentment with
that size was short-lived as there were other
picces of gear needed on the desk. So, it was de-
cided to see if it could be packaged in a cabinet to
match the exciter. This being the second attempt
at building a cabinet of this configuration (14
inches wide by 8 inches high by 17 inches deep),
the job was much easier and the results quite re-
warding. It takes only a week end of time and is
quite easy on the pocketbook.

Since it is not. intended that this size of cabinet
be used as a standard, this article will attempt

* 1352 Koch Lane, San Jose, Calif.
Photo by Greg Bethards.
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1 Bigler, *“ A Single-Sideband Package,” ¢ST, June, 1958,
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Fig. 1—Sketch showing method of making rounded corners.
Procedure is described in the text.

only to describe some of the techniques used.
The builder is ¢ncouraged to establish the con-
figuration best suited to his personal necds. The
use of sheet-metal shop facilities is not needed
and, since the author has had no previous sheet-
metal working cxpericnce, it can be assumed that
anybody can duplicate the results shown in the
photograph.

Materials

While searching for sheet-aluminum stock, we
ran across an unexpected source of supply. Job
printing shops use sheet alominum couted with
selenium oxide for a photocopying process. After
the coating is depleted, the plates are thrown
uway. By cautious removal of the selenium oxide
{it is highly toxic) some excellent sheet stock is
available. Of course, there are many other sources
of suitable sheet-aluminum stock. To provide a
vover that would afford adequate veutilation
while providing r.t. shielding, a sheet of “do-it-
vourself” perforated aluminum should be oh-
tained. To make the cubinet for the amplifier
mentioned, three sheets of the plate stock de-
seribed, cuch measuring 1514 by 2014 inches,
slightly less than < inch thick, were obtained.
From the hardware store we got one 30 X
$0-inch sheet of perforated aluminum ({which
is three times the requirements), 100 aluminum
rivets, 12 inches of piano hinge, and a can of
spray enamel. The total tab, including tax, was
$5.73.

Smooth Edging

The inside dimensions of this cabinet were to
be 14 inches wide by 8 inches high by 1714 inches
deep. This accommodates s stundard chassis of
13 by 17 by 3 inches. The side picces were made
first. A picce 1814 by 834 inches was cut out.
One inch of the end of this picce, to be used as the
front, was folded back Hat on itsclf to provide a
finished edge of double thickness. See Fig. 2A.
By putting this fold in the vise und pressing it
out Hat, u very neut fold cau be produced to give
the front edge of the cabinet a tinished appear-
ance. The vise jaws should be covered with alumi-
num to prevent marking the cubinet material,

Ventilation

To provide ventilation at the sides and bottom
of the cabinet, scveral holes were punched with a
standard socket punch. A strip of the perforated
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stock was riveted on the inside of the cabinet to
cover those holes so good r.f. shielding was main-
tained while letting the air circulate. This cabinet
design provides excellent r.f. shielding for TVI
protection, but it should be remembered that
aluminum does not shield magnetic 60-cycle a.c.
ficlds very etfectively.

Making Rounded Corners

The sheet-metal bending jig or brake for mak-
ing the rounded corners is made up of scraps of
one-inch board of appropriate length. On one of
these, fasten a strip of l4-inch quarter-round
molding with finishing nails, and countersink the
heads. Back this up with & picce of serap wood
planed down as illustrated in Kig. 1. The sheet
metal is clamped, as shown in the sketch, to pro-
vide the 14-inch radius bends for the bottom edge
of the cabinet and for the top edges of the cover.
The square-cdge hbends are made in the conven-
tional manner by clamping at the square edges of
the boards. I'ig. 2B shows the side picce with the
rounded bend. A 90-degree bend is made 44 inch
from the top of this picce to provide the lip aguinst
which the cover closes. Of course, both left- and
right~hand picces must be made. The hottom is
sized to the cabinet width, sllowing 114 inches on
each side for overlap on the side pieces. 'The front
edge of the bottom is folded back one inch in the
same manner us the sides, making this fold down
and under so that it. will align with the finished
edge of the side picce. After aligning the bottom
with the side pieces and clamping in place, drill
holes ubout 4 inches apurt for the rivets. Insert
the rivets from the bottom and burr them smooth
80 the chassis may be slid in und out without
catching on them.

38 ~ 90°BEND

25\ V3 raDIUS
4 'BEND

SIDE Mn¢
-~ BOTTOM

Funisten || 00
EDGE = //:)/ oo - (C)

1" FOLD

FINISHED EDGE

NSRS

COVER
(D)

PERFORATED
" HEET
~1"FOLD

~—CABINET BOTTOM
BRACKET—-- “RIVET
(E) ~-RUBBER FOOT

Fig. 2.—Bending details. A—Forming front edge of side

piece., B—Rounding bottom of side piece. C—loining of

side, back and bottom pieces. D—Forming front edge for

perforated cover from angle stock, and bending side ends
of cover. E—Bracket for rubber-foot mounting.

QST for
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A word on usc of aluminum rivets is in order.
Drill the holes in the sheet metal so the rivets fit
tightly. If 4-inch rivets are used, drill !4-inch
holes. After inserting the rivet, cut off the pro-
trusion with diagonal cutters so that only about
14 ineh remains to be burred. A large nail sof
makes an excellent riveting tool and leaves a
neat, smooth burr. To prevent disfiguration of the
rivet head, place a piece of serap aluminum stock
between the rivet head and the anvil before
wielding the hammer.

Making the Cover

Measure out. the perforated aluminum stock
and cut to the appropriate dimension for the
cover, Before bending the rounded corners of
the vover, attach a finishing strip to the front.
Sce Fig. 2D. ('ut a 2-inch strip of the solid shect
stoek to the sume width as the perforated stock.
Fold this exactly in the center so that there will
be one inch on each side of the perforated sheet.,
By pressing this fold over the edge of the per-
forated sheet in the vise a. good tight bond will be
obtained. Again, to prevent marking of the alu-
minum by the vise jaws, line the juws with some
seraps of aluminum. The back of the cover is
mude of sofid sheet. stoek similar to the cabinet
back. Side frames far the cover are made of
13%-inch strips, bent to provide u #g-inch lip to
mateh the lip on the cabinet sides.

After the cover is bent to shape, the back picee
aud side frames are riveted in place. Banana
plugs are fastened to the lips of the cover side
frames near the front of the cabinet and they
push through holes drilled in the lips of the cab-~
inct sides to provide the cover luteh and an clec-
trieal ground for the cover. Sce Fig. 3. The piano
hinge is bolted to the buck of the cover und eab-
inet, making sure that the electrical contact is
good.

To get good natural circulation of air through
the cabinet, it should be mounted on feet to
provide about one inch of spuce between the
cabinet and desk. We found some stock rubber
feet ut the radio-supply house. They were only
#4 inch thick, so brackets for mounting them
were made up as illustrated in Fig, 2, By rivet-
ing the brackets to the bottom of the cabinet and
smoothing out the burrs, the chassis may be slid
in and out without obstruction.

Finish

After the cubinet wus completely assembled,
it was given three couts of enamel. Acrosol spray
enamel will give a professional-looking finish, if
directions for use ure followed. Several variations
in tinish may be obtuined. In one case we sprayved
the whole cabinct with a dark gray color and
made the panel a battleship gray, which produced
a pleasing contrast. In another case, the cover
was left. with the natural aluminum finish and
the rest of the cabinet was sprayed with flat
black. You cau sce counterparts of both schemes
in commercial equipment,

This article will not go into all of the details
of making this particulur cabinet since euch
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Fig. 3—Banana plugs used as cover caiches.

individual will no doubt have ideas of his own.
However, i, may give vou some idea of the
techniques used and you can let your ingenuity
take over from here.

Tools

The perforated stock is quite light and casily
cut with tin snips. The Lg-inch stoek used for this
vaubinet. cannot be eut with snips withoit bending
and distorting the sheet stoek. We used an old
carpenter’s saw that the junior op reccived in u
Christinas tool chest some vears ago. This suw
has probably cut a thousand linear feet of alumi-
num with never s worry about sharpeuing it.
The sheet, stoek should be clamped to the hench
top to give it the required support for sawing.
The edges will have heavy burrs but they wre
eusily removed and smoothed with a iile.

The basic tools used in these projects consisted
of the carpenter's saw mentioned, 1 hammer, o
square, six 3-inch C' clamps, tin snips, an clectrie
hand drill, file, chassis punch, diagonal cutters,
pliers, and screwdriver. These tools. sume sheet
stock and a little “paper planning” should
provide everything necessary for producing a
ciustom-built cabinet that not only rivals com-
mereial gear in appearance but offers the follow-
ing advantages:

1) The cabinet muay be designed to fit your
individual space requirements, including mobile.

2) The cost may be kept very reasonable.

3) You have the pride and distinction that
goes with completely home-built equipment.

4) It can be made “functional™ - as heavy
or us light as the gear requires — with good r.f.
shielding if required, and built to contain as
little or as much equipment as you choose.

5) The equipment may actually have some
resule value. —

L dtrays g

W4PZS says you can cut down oun your pencil
and paper cost at the operating position by using
instead . so-called ‘*Magic Slate.”” These are
available in toy stores. They consist simply of a
white plastic writing surface over a treated back-
ground. Heeck — we don't have to explain this,
‘cause vou've all seen them. They only cost about
“#oquarter,
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Over-all view, both units,
showing the completed
power supply and am-
plifier. The switch on the
left front of the power-
supply chassis is Su. On
the amplifier, from the
left, the controls are the
meter switch, plate tuning,
band switch, and loading
control,

Surplus Tubes + An Old TV Set=150-Watt
Amplifier

BY LEWIS G. McCOY.,* W1ICP

HEN a Novice gruduates to the (ieneral-
SK/ (!lass ranks one of the tirst things he thinks
ubout is more power. If you are in this
class, the unit described in this article may be
right up your alley. The umplifier deseribed here
can be run at inputs up to 150 watts and can be
built for ubout $25.00, including power supply.
Usually the most expensive item in an ampli-
fier is the power supply. In the unit described
here this cost. was held to u minimum by using
power-supply components taken from an old TV
chassis. As has been pointed out in two previous
articles,! an old TV set is une source of low-cost
parts for the enterprising wmateur. The other
expensive item in an amplifier is the amplifier
tube or tubes. This item was taken care of by
using surplus 1625s, a 1:2-volt version of the 807.
The 1625 can be run at a maximum plate voltage
of 750 and a plate current of 100 ma., or 75 watts
input per tube. However, if you happen to own
some 807s, they can be used instead of the 1625s
merely by using tive-pin tube sockets instead of
the seven-pin oues required for 1625s, and
putting 6.3 volts on the heaters.

Circuit Description

The circuit of the amplifier is shown in Fig. 1.
Two parallel-connected 1625s - ubout 35 cents
each on the surplus market — are used in the
unit. Another 1625 serves as a clamp tube to
provide protection for the amplifier tubes when
excitation is removed.

The grid circuit of the amplifier is untuned,
and while this requires slightly mwore driving
power than a tuned circuit, nearly any existing

4 Technical Assistant, QST

t McCoy, 75 Watts Novice — 100 Watts General,”
QST. Sept., 1959, and *65 Watts at Low Cost,” QST,
March, 1961,
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A couple of articles have shown the
popularity of using old TV sets as a
source for amateur parts. Here is a
do-it-yourself project combining the
old TV set with surplus tubes and
ending up with a 150-watt multiband
amplifier. The cost? — something less
than 20 cents a watt!

Novice rig will furnish more than ¢nough drive
on all bands.

When there is no drive to the amplifier the
grid of the clamp tube, V73, is at zero voltage and
175 will conduct. When V'3 conducts, the screen
voltage to V1V2 is pulled down from its normal
operating level of about 300 volts to less than
100 volts. When the screen voltage on the ampli-
fier tubes drops this low, the plate-current flow
through the two tubes is sharply reduced and the
tubes idle at well below their rated plate dissipa-
tion. When excitation is applied, the grid-current
flow in V1V develops cuough grid bias to cut
off T3, so that the clamp tube no longer conducts
and the screen voltage on 17172 rises to its normal
operating value.

A switchable pi-network tank circuit covering
80 through 10 meters is nsed in the amplifier.
‘Che network is designed to work into 50-to-70-
ohm loads. The band switch, 8\, is a double-pole
unit with one pole used for shorting out unused
portions of L4 and the other pole for adding
capacitance (('s) across (‘s when tuning 80
meters. The output loading capacitor is a three-~
section variable of about 400 puf. per scction,
with ull scctions connected in parallel. On 80,
an additional 1500-uuf. mica capacitor, (', is

QST for
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Fig. 1—Circuit diagram of the 1625 amplifier. Unless otherwise indicated, decimal values of capacitance are in pf.,
others are in puf.; M = mica. Resistances are in ohms,

C1—100-puf. mica.

Co—470-uuf. mica.

Cu, C4—0.01-uf. 1600-volt disk ceramic.

Cs—325-uuf. variable (Hammarlund MC-325-M).

Cs—100-uuf. mica, 2500 volts.

C7—1500-uuf. mica.

Cs—Three-section receiving variable, approx. 400-uuf.
per section (Allied Radio 60-H-726 or Philmore
9047).

J1, Ja—Coax chassis receptable type SO-239.

Li, L2, Ls—10 turns No. 18 enam., close-wound on a |-watt
resistor, 1000 ohms or more.

Li—19 turns No. 14, 1Ya-inch diam., 9 turns spaced 12
turns per inch, 10 turns spaced 6 turns per inch
(llumitronic Air Dux 121Dé). The end of the coil
with wide spaced turns is connected to Cs.
7-Mc. tap: 12 turns from the Cs end of the coil.

connected across Cx by means of Sy L£FC3 is a

sufety precaution to short-circuit the d.c. to

ground in the event the plate blocking capuacitor,

'y, should short out.

A 0-1 milliammeter, connected as a volt-
meter, is used to measure either the plate or grid
current. It does this by measuring the voltage
drop across shunts of appropriate resistance, f2y
in the grid circuit and K4 in the plate. The full-
scale current is 20 ma. when the meter is switched
across /22 und 300 ma. when connected ucross £24
in the plate lead.

Power Supply

A bridge rectifier circuit, Fig. 2, is used in the
power supply in order to obtuin the highest
possible +B voltage from the transformer. The
circuit consists of a pair of 6DKE4s and a HU4G
rectifier with a choke-input filter. The choke, Ls,
is a 2-henry job taken from the TV set. Two
30-uf. 500-volt electrolytic capacitors are con-
nected in series to provide a working voltage of
1000 volts, The +1B voltage can be turned on
and off with Szu. Another scction, S3a of the
same switch, is used to turn the supply on and
off. P2 is a fuse-in-plug unit with /; and ¥, being

Rpril 1961

14-Mc. tap: 6 turns from the Cs end of the coil

21-Mc. tap: 4 turns from the Cs end of the coil.

28-Mc. tap: 2 turns from the Cs end of the coil.
milliammeter, 1% inch square, D'Arsonval

movement,

P1—Octal plug (Amphenol 86PM8).

R1—6700 ohms, 1 watt.

R2—270 ohms, Y2 watt.

R3z—20,000 ohms, 25 watts.

R4—15 ohms, V2 watt.

Rs-—~4700 ohms, Y2 watt,

RFC1—1 mh. (Millen 34300-1000, National R-50).

RFC2—120 ph., 500 ma. (Raypar No. RL-101),

RFCs—2.5 mh. (Millen 34103, National R50).

Si—Ceramic rotary, 1 section, 2 poles, 5 positions

(Centralab PA-2003).

used to protect the supply in the event of over-

load.

Neuarly all TV transformers have at least two
6.3-volt filament windings. These windings can
be connected in series to provide the required
12.6 volts for the 1625 heaters. I'he 6.3 volts
required for the 6DE4s is tuken from one of the
two 6.3 windings: use the winding with the
heavier current rating (heavier wire) for this
purpose if there is a choice.

In our case, the TV power transformer came
from a 1950-vintage TV set. This particular
transformer is rated at 365 volts a.c. each side
of center at about 300 ma. In addition to the
two 6.3-volt windings there is ulso a 5-volt wind-
ing that is used for the 514, The +B voltage you
end up with will, of course, depend on the trans-
former used in the T'V sct vou serounge. In any
event, the d.c. voltage out of the filter should run
sotmewhere between 550 and 750 volts. ‘The latter
figure is the maximum plate voltage rating for
the 1625 or 807.

Mi—0-1

Construction Details

The amplifier was built on 1@ 3 X 8 X 12-inch
aluminum chassis, with the power supply as a
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Fig. 2—Circuit diagram of power supply.

Sz—Single-pole, four-position with a.c. switch on back
{Centralab 1465).

Ti—Power transformer taken from TV set; see text.

F1, F2—3-amp. type 3AG.

J3—OQctal socket.

Ls—Approx. 2 hy., taken from TV set.

Pz—Line plug, fuse-in-plug type.

separate unit. If desired, the builder can combine
both units on a single chassis, but u lurger one
would, of course, be required.

The bottom-view photograph will show you
most of the layout details. The three 1625s ure
mounted at one side of the chassis und most of
the rest of the room is taken up with the tank
circuit components. An Air Dux [212D6 coil
assembly is used for /.. This ussembly is sup-
ported on the chassis by two 1!4-inch high
isolantite standoff insulutors. The tap leads for
the various bands are brought forward to 8,
which is mounted on the chassis front between
(s und Ch.

If 'I'VI is likely to be a problem in your area,
then the amplifier should be shielded to reduce
harmonic radiation. The shield shown in the
photographs wus made from Reynolds do-it-
vourself perforated aluminum stock. The shield
shown with the unit is made to slip down inside
a *“‘fence” that runs around the chassis top. The
fence is made from two sections of the perforated
stock, 2 inches wide and 21 inches long. The
perforated stock cotnes in a4 36 X 36-inch piece,
s0 it is impossible to get a single length long
enough to go around the entire chassis. The com-
pleted fence is 134 inches high with a4 4-inch lip
which is seeured to the chassis by machine serews
and nuts. The two sections are each formed into
an I, shape measuring 1 X 8 X 1 inches, the
one-inch portion being used at two of the corners
as an overlap to fasten the two scctions together
with serews and nuts.

Two picces of the stock measuring 614 X 2034
inches before folding are used for the sides of the
shield. The side dimensions of the two pieces
after folding are 728 and 1174 inches; the extra
inch is used for the overlap to connect the two
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pieces together. A one-inch flange is folded in
around at the top so that the over-all height is
514 inches. The top is made from u piece of stock
77% by 1178 iunches, and is secured to the top
flange with nuts and screws. The completed
cover can be slid down inside the fence und flush
with the chassis. The overlap of the fence and
sides should prevent harmonic leakage if care is
taken to see that the fwo have a snug fit. T'o
complete the shielding a bhottom plate should be
installed on the chassis.

As it comes, the coil Ls has more turns than
are needed. Remove 17 turns from the close-
wound end of the unit, which will leave u total of
19 turns. In order to prevent shorting out turns
when installing the 40-meter tap, the turns ad-
jacent to the 40-meter tap point should be bent
in toward the center of the coil. The remaining
taps are on portions of the coil where the turns
are not so close together so there shouldn't be
any danger of shorting turns when making the taps.
Sece Fig. 1 for additional information on the coil

The coils L1, Lg and Lz in the plate leads of the
three tubes are for v.h.f. paruasitic suppression.
These coils should be mounted directly at the
plate caps. The coils are wound on one-watt re-
sistors, with the resistors only being used for
forms so uny resistance value greater than 1000
ohms is suitable.

When wiring the power supply, just ‘“tack”
the 6.3-volt heuter connections together. If you
should connect the two windings the wrong way,
the voltages will buck each other und instead of
getting 12.6 volts you’ll get zero. You can make
the permanent connection once you tind out which
way is correct. The simplest way to do this is to
connect the power supply to the amplifier and
try the supply. If the heaters on the 1625s light
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Amplifier, top removed. The
three 1625s are shown at the
left-hand side of the chassis in
this top view. Note that the
parasitic suppressors L1, L2, and
Lz are mounted directly at the
plate caps. The coil to the right
of the tubes is RFCz,

up then vou know you have the conncctions
correet. When the supply is completed you are
ready to test the amplifier.

Testing and Tune Up

“onneet the power supply and your exciter to
the amplifier. You can use a short length of coix
cahle — either the 50~ or 70-ohm type is suitable
~— between the exciter and amplifier, but keep
the length of coax as short us possible. You should
use 2 dummy load on the amplifier and a 100-watt
lamp bulb will be suitable. Turn on the poswer
supply, but leave the +B off' (second position of
Sz) and let the heaters warm up. Switch the

Bottom view. Here are the
works below deck. The clamp
tube socket is at the far left in
this view, with the two amplifier
sockets to the right. The L4
assembly is mounted on two
standoffs, the assembly being
positioned between Cs on the
left and Cs at the right. On the
back of the chassis Ji is at the
left side and J2 at the right-
hand side, in this view,
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exciter and the amplifier to 80 meters and turn
on the exciter. With the amplitier meter switched
to read grid current, tune the exciter for a grid
reading of 8 ma. You'll probably find that your
exciter is very lightly loaded when you get the
8-ma. grid current. Next, switch the amplifier
meter to read plate current, set Cx at maximum
capacitance, plates fully meshed, and turn on
the +B voltage. Resonate the amplifier by
tuuing Cs for a dip in plate current reading. You
can now start to load the amplifier by deercasing
the cupucitunce of (s and retuning (5 for » dip
as you continue to increase the plate current.
‘The lamp load should light up and increase in
(Continued on page 148)
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The 75-meter s.s.b. transceiver behind this pleasingly-

simple panel measures only 13 by 10 by 5%2 inches, but

its construction does not require a watchmaker's skill. The

s.s.b. signal is generated by means of a filter using
surplus FT-241A crystals.

Compact Filter Rig for Fixed,
Portable and Mobile

A 75—Mte .S.B. Transceiver

BY HOUSTON TAYLOR, JR.,* KEBUQ

Hs project started out to be a mobile single-
Tsidcband transceiver, but a last-minute cur
-% trade (compact car with not-so-compact air
conditioner) has nccessitated a new designation.
The rig will henceforth be referred to as a poriable
T5-meter s.8.b. transceiver, lower sideband.

Let me suy that an undertaking of this sort
is not an overnight, project and also not the sort
of thing a beginner should plunge headlong into.
In other words, this is written for those who have
hud some experience in building receivers and
exciters.

This is the pilot model and changes are con-
stautly being made and tried. However, armed
with the ideas and suggestions prescnted hcere,
n workable transceiver ean he produced. Those
who are a little more astute in the ways of the
eleetron may find improvements waiting to be
made in some of the circuitry.

The design is about as straightforward as
possible with no faneyv frills. In describing the
circuit, 1 sequence will be followed; we will go
from input to output, first in the transmitter
and then in the receiver section.

Carrier Generator and Balanced Modulator
V1 serves two purposes — first, it is the r.f.
"""" #1206 Porter Road, Route 4, Fayetteville, Arkansas.
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S.s.b. transceivers not only make for
convenientoperation (one knob tunes
the receiver and sets the transmitter
frequency) but also cut down the
parts list by having many stages do
double duty. This neat Slfp X 12 ¥
10-inch version uses an inexpensive
surplus-crystal filter and simple cir-
cuitry throughout.

source for the sideband generator; and sccond, it
is the b..o. for the receiver. One half of the
12AU7 is a erystal oscillator, and the reason for
using this particular oscillator configuration is
simple — it just plain works well for me. The os-
cillator output is fed into Vyn, which gives push-
pull r.f. output for the balanced modulator.
‘Trimmer C's is used to balanee the amounts of r.f.
appearing on the plate and cathode of Vig.

The push-pull r.f. is then fed into the balanced
modulator which can be either a 1N35 or a puir
of IN34s. It is not, imperative that a 1N35 or a
closely-matched pair of 1N34s be used, because a
random pair of IN34s works almost as well.
Speech amplifier 173, a 12AX7, provides more

The components on the
chassis in this inside view
can be identified by com-
paring the picture with
Fig. 4. The final amplifier
is in one corner, boxed in
by an L-shaped shield.
Power-supply connections
are made through the
octal socket on the rear
cabinet wall. Antenna
send-receive switching is
done externally.

QST for
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TO Vgg, Vo SCREEN

T0 Vi, Vs, Vea, V7, Vg
™o Vy, Ve, Viy, V2

Fig. 1—Block diagram of the 75-meter s.s.b. transceiver. The switch and relay contacts are in ‘receive’ position. Every-
thing shown here, except the antenna switch, mike and speaker, is built into the unit described.

than ample audio for the balanced modulator. The
modulation or matching transformer, 7, is one
of the surplus units popular in phasing-type
exciters.

Ry is a panel-mounted balance control. This
is adjusted for minimum carricr, and a good
quality potentiometer (Ohmite AB or equivalent)
should be used to assure smooth operation.

At the junction of Ko and C3 will be u double-
sideband signal at the frequency of Y. Effcctive
shielding around the oscillator is important for
good carrier suppression.

The Sideband Filter

Here is the heart of the rig, yet it is perhaps
the simplest part of the whole transceiver. The
filter consists of two replacement-type i.f. trans-
formers and four cheap and easily-obtainable sur-
plus low-frequency crystals. Technically speak-
ing, the filter is a single half-lattice with two shunt
crystals. Notice that this filter is turned around
buackwards from the way you usually sce them;
this is to achieve better matching to the low-
impedance balanced modulator and the high-
itnpedance receiver mixer.

The sclection of crystals Yy-Y5 is strictly a
matter of preference and availability, but if
they are too far from 455 ke., the transformers
will have to be padded. The crystals that were
chosen for the original rig are:

Vi, Y, Yy, Vs Channel 38 (440.74 ke.)

Yy Channel 37 (138.89 ke.)
Any co-channel selection around this frequency
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will work very well. Just make sure that each
crystal is a good oune, although they not necd be
exactly matched.

The i.f. transformers are not critical as to type,
but I found that the 34-inch-square Miller re-
placements specified gave a little less filter loss
than others that were tried. This is important
because you do need a little signal getting through
(and that is through, not across) the ftilter.

After a little screw-twisting on the if. trans-
formers, there should be o single-sideband signal
at Ty Then comes V73, a stage of i.f. amplifica~
tion. This is a lightly-loaded stage, so all wiring
preeautions should be taken to make the 6AB6 as
stable us possible. Once aguin, i.f. transformer 14
is not critical, but a good quality unit should be
used.

The V.F.O.

Ve is another 12AU7, half of which is the
variable-frequency oscillator and the other half
a cathode follower. This combination provides
oscillator injection for both the transmitter
mixer and receiver mixer. Mixing can be either
additive or subtractive, and in this case the
additive ulternative was chosen. For example,
assume the generator frequency is 440 ke., und a
frequency of 3800 ke. is desired; the injcction
frequency should then be 3360 ke.

Since this rig is for 75 phone, only 200 kc. of
bandspread is nceded or desired. The general
idea is to start with a good, sturdy, double-
bearing capacitor of about 100 wpuf. for (s, a
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CARRIER 0SC./| B.F.O. PHASE [INV. 1000
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Fig. 2—Schematic diagram of the transceiver. The contacts of K1 are shown in '"receive’’ position. A 12-volt filament

hookup is shown; if 6 volts is available, the heaters can be wired in conventional fashion and the 39-ohm resistor elimi-

nated. Resistances are in ohms, and resistors are 2 watt unless otherwise indicated. Capacitors marked ''SM'' are silver
mica; those marked with polarity are electrolytic; all others are disk ceramic, except as specified below.

Ci, Co—7-45-ppf. ceramic trimmer, neg. temp. coef.
(Centralab 822-BN).

C3—9-180-uuf. mica trimmer.

C:—10/10/10-pf., 350-volt triple-section electrolytic
(Cornell Dubilier C0210).

Cs—App. 600 uuf., silver mica (see text).

Cs—100-uuf. air variable, double-bearing (similar to
Johnson 100L15).

C7—App. 120 uuf., mica (see text).

Cs—25-puf. air variable {Hammarlund APC-25-C).

total of about GO0 uuf. for C5 (which is several
smaller capacitors in parallel), and L3 wound as
specified. Then sit down with a grid-dip eter
and a receiver and go to work juggling capuci-
tance and pruning turns until the desired cover-
age is obtained. The tap on L3z should be ubout
one third of the way from the cold end.

‘The dial assembly is a surplus item found in
just about every junk box — the velvet vernier
from a BC-375 or 191 tuning unit. Of course,
a new National AM dial will work as well. The
reference line is seribed on a piece of plastic
which is spaced out from the panel enough to
clear the rim of the dial.
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Cy—100-uuf. air variable (Hammarlund HF-100).

CRi, CRa—Germanium diodes, 1N35 matched pair or
separate 1N34s.

J1—3-conductor microphone jack.

Ja, J3—Coax receptacle (SO-239).

Ki—4 p.d.t. relay with coil to match control voltage avail-
able (Potter 8& Brumfield GA17 series or similar).

L1, Ls—App. 45 turns No. 30 enam. close-wound on ¥3-inch
diam. iron slug-tuned form (CTC LS-3 or similar).
Ls adjusted to desired range; see text.

Transmitter Mixer and R.F. Stages

The transmitter mixer stage, V7, uses a 6BA7.
The only precaution here is to ground the signal
grid in “receive’ position with Kjp. Otherwise
there is enough feed through in Kjc to excite
the tube, thereby setting up complications.

The driver stage is a 6CT.6 operating Class A.
These tubes have a tendency to “take off,” but
the shielded Ly coil assembly, lifting the cathode
off ground during “‘receive,” plus liberal shield-
ing between this stage and the final, seem to
have settled it down very nicely. In the plate eir-
cuit, o little “pink ticket preventive” was ap-
plied in the form of restricted tuning range. Ls

QST for
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L2, Ls—4.5-Mc. TV sound if. coil assembly (Meissner
17-1071).

Ls—App. 12 tumns No. 20 enam. close-wound on ¥-inch
diam. iron slug-tuned form (National XR-72),
tapped 4 turns from ground end. See text.

Ls—22 turns No. 24 tinned, 1-inch diam., 11 /16 inch long
(B & W Miniductor No. 3016).

LS1—Externally mounted speaker, any size,

M1—0-200-ma. d.c. meter.

R1—1000-ohm control, linear taper.

Rz—1000 ohms, Y2 watt.

R3, Rs—0.5-megohm control, audio taper.

R+—20,000-0hm, 2-watt wire-wound control, linear taper,

RFC1, RFCy, RFC3—2.5 mh., 75 ma. (National R-50 or
similar).

is ftirst adjusted to resonance using a 150-puf.
eapacitor in place of ('7 and Cy. This capacitor is
then removed and replaced with a 120-puf.
fixed capacitor and a 25-uuf. variable as shown.
The little variable will tune the couil between
3.8 and 4.0 Me., but not to any of the other
signals coming out of the mixer.

The tinal was an accident; that is to say, the
intention was to use a 6D(Q)6, but when every-
thing was finished the plate cap of the 6DQ6
stuck up above the top of the cabinet. Rather
than submount the socket, a little rewiring
allowed the use of a 2E26. This tube operates
with 15 volts of bias and 150 volts on the screen,
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RFC4—2.5 mh., 125 ma. (National R-100U or similar).

Ti—Plate-to-line audio transformer, approx. 20,000 ohms
to 500-600 ohms (Stancor A-3250, ARC-5 re-
ceiver output or similar).

Tz, Tsa—455-ke. slug-tuned i.f. input transformer (Miller

12-C1).

T4—455-kc. trimmer-tuned if. output transformer (Miller
112-C4).

Ts—Output transformer, approx. 5000 ohms to voice
coil.

Y1-Ys, inc.—FT-241-A surplus, approx. 450 kc. See text.

Z1—6 turns No. 18 tinned spaced wire diameter on 47-
ohm 2-watt resistor (may not be required; see
text).

and is driven into Class ABs. The parasitic
suppressor, 7y, is optional but good insurance.
Onece again, the tank is restrictively tuned. The
pi-net values were calculated for a 50-ohm load
using the Handbook formulas. No mismateh
here, please — the coil stock used for Lg melts.

Receiver Operation

The receiver starts off with a 6BZ6 r.f. ampli-
fier, V4. This stage has high gain and is a possible
source of instability, but adequate bypassing and
shielding should be sufficient to keep it in hand.

An antenna-peaking capacitor was omitted in
favor of pancl simplification.
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The mixer, V3, is a 6BE6. Oscillator injection
comes from the v.fo., putting the receiver and
transmitter on exactly the sume frequency.
B voltage for the r.f. and mixer stages is switched
by Kia. It is also nccessary to lift the mixer
cuthode off ground on *‘trunsmit,” to prevent
“tails” on the trunsmitted signal.

After conversion to the intermediate frequency
the signal goes through the crystal lattice which,
if properly tuned, passes only one sideband. This
is then amplified in the i.f. amplifier and fed to
the detector.

The grid-leak detector shown in Fig. 2 was
selected because of its high gain. ‘I’he infinite
impedance detector diagrammed in Fig. 3 is now
being used: although not us sensitive, it hus
greater signal-handling cupabilities. Notice that
there is 4 tube change when using the alternate
eirenit. 13.f.0. injection is at the control grid and
is adjustable with €. The lead from (') to the
detector must be well shielded to prevent cuarrier
leakage around the balanced modulator and
filter.

The triode scction of the 6U8 (or one section
of the 124U7) is used as the first audio stage.
The only precaution here is to shicld the volume-
control lines. The audio output stage, a 6AQ5,
gives more than adequate volume. The speaker
used with the original rig is mounted in the
power-supply unit.

;;»

A

Fig. 3—Circuit of an infinite impedance detector
and first audio stage which can be used in place
of Vi1 in Fig. 2. Resistances are in ohms; fixed
resistors are Y2 watt, and R is a 0.5-megohm
control with audio taper. Capacitances are in
uf. unless otherwise indicated; Cin is electrolytic
(same as Cy, Fig. 2); other capacitors
are disk ceramic

Construction

The chassis and cabinet were homemade as
shown in Fig. 5. A standard utility box or cubinet
eould be substituted if you don't mind increasing
the over-all size sumewhat. If you are ambitious
yvou will want to perforate the top, so tape a
picce of graph paper on the top panel, punch the

Fig. 4—Layout of the transceiver chassis looking from the
top. Chassis size is 10 by 12 inches.

centers and get on with the job. The top on the
rig shown has 148 holes! \When all drilling has
been completed and the aluminum sections have
heen cut out and bent to shape, they should be
rtched in a lye bath and washed with plenty of
water. Then clean the picces off with aleohol,

This below-chassis view shows
that the small components are
readily accessible. Baffle shields
help in reducing coupling be-
tween circuits that might have a
tendency toward setting up
self-oscillation.

QST for



put on decals and spray the outer surfaces with
clear plastic.

After laying out the components and punching
the chassis and punel, the best place to start
wiring is the v.f.o. After it is working properly
the receiver section is put together and de-
bugged. This gives an opportunity for pre-
liminary aligninent of the filter. The carrier
generator and balanced modulator should be
wired next, und the b.f.o. injection wired to the
detector. At this point the recciver ean be aligned
for copying sideband.

Before adjusting the filter, I would suggest
you consult Single Sideband for the Radio Amateur
for much bctter instructions than I cun give
here. IDon’t be disuppointed if the filter doesn't
do very well at first, for it takes a good dealof prac-
tice to really know what you are trying to achieve.
if, however, you can get the receiver sounding
good and passing only one sideband, that is also
about how your transmitted signal will be.

The next trick is to make the transmitter work.
Since the oscillator and balanced modulator are
already completed, wire the audio, run this and
the balanced modulator output through the filter,
and check the #40-ke. sideband signal. Now
couple the v.f.0o. to the transmitter mixer, and
a 75-meter sideband signal should be realized.
The driver and final amplifier stages are then
wired and checked out.

After the receiver and transmitter cach work

Fig. 5—Exploded view of the homemade chassis and cabi-

net used by KSBUQ. The chassis, front panel, and top and

bottom plates are 0.051-inch aluminum, and the back
cover on the left is 0.040-inch stock.

by themseives, the switching relay should be
wired in and the final de-bugging should take
place. (If you are lucky, not over half the stages
will be oscillating!) Since each stage is wired
and fested separately, there is no big final
“smoke test.” The final alignment is inerely

1 touch-up of the preliminary alignment. [G5F—]

U.S.S.R.

This contest is being held frem 2000 GGM‘L' on April 29,
1961, to 2100 GMT on April 30, 1961. Although logs are
solicited for the entire 24-hour period, only contacts made
over a continuous 12-hour period will count for score. So you
can work as much as 24 hours, but pick your best 12-consecu~
tive-hour stretch in figuring your score. Contacts should he
established on 28, 21, 14, 7, or 3.5 Me., c.w. only. The con-
text callis “CQM " (M being the first letter of the Russian
word for World). The exchange consists of a six-digit num-
ber made up of RST and QSO number, starting with 001.
‘Your first exchange might be 599001. Work as many differ-
ent countries us possible. Stations may be contracted only
once per band; stations may be worked again on different
bands. Contacts with stations of one’s own country will
not be credited; the ARRL Countries List shall he the
ofticial list of countries for the contest. Scoring: Each com-
pleted contact counts one (1) point. [Final score is the
number of contact points multiplied by the number of dif-
ferent countries worked on all bands, not the sum total on

Contest

each band. A single discrepancy on a contact will void that
contact. .1wards: Award winners will be from euch conntry
for both single-operator and multiple-operator scores. Win-
ners will also be determined for single-band entries for
hoth 7 and 3.5 Me. Single-operator awards of a certificate
and contest badge will he awarded to the five highest
scoring single-operator entriex from each country. Multiple-
operator awards of a certificate will be awarded to the five
highest scoring entries from each country with a contest
badge to each operator. All participants who extablish
contact with 100 different Soviet operators will be awarded
a “WI00U " award; all participants who establish contacts
with six continents will receive the “R6K™ award; and
cuntact with 150 different countries will merit the ** R1508"
award. QSLs are not necessary; logs are sufficient, Each
participant, irrespective of the number of points scored,
shonld make a report following the sample helow, not later
than May 15, 1961, to Chief, Judging Board, Post Office
Box 101, Moscow, USSR.

U.S.S.R. INTERNATIONAL TELEGRAPHIC CONTEST, APRIL 29-30, 1961

T'otal Number of Points

Call STYN . . ittt et ettt ceia e ansna Name. .. oottt eibeaeteeea i .
Address . ..... U U [N .
COURITY + o v v v veiennnnnnsnnnns eeieees vvown. Transmitter Input Power. .. ... ceeans PN
Rechtver . . oo\ it a i s Antenna. .......... -
e v o Control ant
R . Time S !
l‘ Date Band (:’}1;"7" II'[';:{ZZ; N umber N lfmber Points J(;:’;/e:
) ) Reretved Sent
12 3 4 5 [} 7 8
April 29 14 Me. 2103 OK1AXS 569003 579001 i
April 29 14 Me. 2106 UTR2AA 579002 589002 1 ]
Number of I'aints for Contacts. ... ... PR Number of Countries. ... .........c.ooiiiiennniianns

Operator's Signature and Call

April 1961
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Three-Band

LAtk i ks Daassasaly

1ELD DAY ulways hrings out innovations in
Fautcnna. arrays. One answer to this need is a

cubical quad — & three-band quad that can
he assembled and dismantled with ease and which
is collapsible to a size that is readily transported
in a car. This seemed like an impossibility ut
first, but it was decided that an attempt would be
made anyway.

For quick assembling and dismantling, it was
obvious that it should not be necessary to re-
string the six wire loops euch time. This problem
was solved by using strunded wire for the ele-
ments and fustening them permanently to the
spreaders. The spreaders, with the element wires
still uttached, may be formed into two neat
bundles when the spreaders are detuched from
the mounting spiders. The elements, being semi-
fexible, are not damaged by this process. The
mast is cut into two sections, and the remaining
components are small cnough to present no prob-
lem.

The Spider

The mechanical heart of any quad antenna is
the spider — the mounting for the spreaders.
These were made as shown in one of the photo-
graphs. One 4-foot length and two 2-foot lengths
of 1L ® 8/16-inch aluminum angle are welded,
at right angles and face downward, to onc face
of a tYi-inch square, of !4-inch aluminum shecet.
At the center of the square on the opposite side,
a 4ls-inch length of uluminum tubing is welded.
This tubing has an ovutside diameter of 2 inches
and a wall thickness of 0.25 inch. The outside
diameter is shaved down so that it will make u
"7 42 Brooksbie Rd., Bedford, Mass.
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Quad for Field Day

After fabrication of a few simple components, this three-
band quad can be put up by two or three men
in a matter of minutes.

Although the quad antenna described
in this article was designed specifically
with portability in mind, we have a
strong suspicion that more than a
few will be tempted to try it for home-
station use. It should be well suited
Jor both purposes.

Transportable Array for
10, 15 and 20 Meters

BY ERNEST H. ADOLPH,* KIDRX

snug fit inside the end of the boom. This construe-
tion makes a very rigid support for the spreaders
and will take the strain of hauling the quad up
and down. All material should be grade 6061-T6.

Spreaders

The spreaders are 12-foot bamboo poles. They
are fastened i the spider legs, by means of
stainless-steel strup-type elamps, in such a posi-
tion that the butt ends of diagonally-opposite
spreaders are separated 18 inches. Tou fucilitate
rupid assembly, a paint mark at the point where
each butt should rest will be helpful.

Elements

The sketch of Fig. 1 shows the dimensions of
the elements which are made of stranded alumi-
num clothesline (about 14 inch in diameter). ‘The
driven clements and the parasitic clements have
the same physical dimensions. The retectors,
however, are tuned to u lower frequency by in-
serting a loading coil in euch. The dimensions
of the elements und the loading coils are based
on frequencies centered on what have proven in
the past to be the most productive segments of
the three bands in Field Day operation. These
segments are the c.w. section of the 20-meter
band, the entire [5-meter band, and the phone
portion of the [0-meter band. The three driven
elements arc connected fogether at the feed
points, as indicated by the dushied lines in Fig. 1,
und are fed by a single coaxial line.!

After the spreaders have been mounted on the
spiders, the distances shown in Fig. | are marked

August, 1959,
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Fig. 1—Sketch showing the dimensions of the parasitic
elements. Dimensions for the driven elements are the same,
but there are no loading coils and the bottom ends are
brought to a common feed point as
indicated by the dashed lines.

off and l4-inch holes are drilled through the
bamboo. The clothesline is fed through the holes,
and then the spreaders are squared up. To pre-
serve this alignment, stainless steel tie wires are
used which prevent slippage of the clothesline in
the holes. See Fig. 2. The ties should be given a
coat of epoxy, and the bamboo poles may be pro-
tected against weather by applying boat resin.

A I X 3-inch picee of !i-inch Plexiglas is
drilled to form the insulator at the feed point
of the 15-meter driven element. The open ¢nds
{feed points) of the 10- und 20-meter driven cle-
ments are brought to this same insulator where
all three clements, and the RG-58/U transmis-
sion line, ure connceted in parallel. In each of the
parasitic elements, the trce ends of the clothes-
line are brought to the respective loading coils.

Boom and Mast

A 30-foot length of 2-inch aluminum irrigation
pipe (0.05-inch wull) is cut up into three see-
iions — two sections of 1013 feet each for the
portable mast, and one of 814 ft. for the boom.
The ends ot the boam are slit for a short distance,
and clumps arc used to sceure the connection to

A pair of sturdy quad "spiders’” made from aluminum
stock. The supporting arms of angle and the tubular boom
coupling are welded to the square plate.
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the spider. Care should be taken to kcep the in-
side surfaces of the boom ends, and the outside
surfaces of the short sections of tubing welded to
the spiders, frece from burrs or grit of any kind,
since these may cause the joint to freeze up, mak-
ing it difficult to detach the spiders from the
hoom. It is a good idea to cout each of the sur-
fuces with heavy grease, such as DC-4.

The two sections of the mast are joined to-
gether by a dowel insert which makes a snug fit

The butt ends of the spreaders are fastened in the grooves
of the spider arms by means of stainless-steel clamps.

The driven elements are fed in parallel by a single
transmission line of RG-58 /U coax. Stainless-steel washers
on stainless steel screws separate the copper of the line
and the aluminum of the elements.

The loading coils for the parasitic elements are wound
on é-inch lengths of %-inch phenolic rod, all to a winding
length of 42 inches. The conductor is one strand of the
aluminum clothesline used for the elements. The 20-meter
coil has 16Y4 turns, the 15-meter coil 16 turns and the 10-
meter coil 14 turns for the design frequencies used by the
author. After winding, the coils should be coated with boat
resin or varnish.

The quad “'package.’” The boom, and mast sections, with

guys wrapped around the upper section, are in the fore-

ground. To the rear are the spiders, and spreaders
wrapped in a protective covering.
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Fig. 2—Sketch showing the manner in which the element
wires are tied to prevent slipping at the spreaders.

inside the tubing. Wood screws are used to fasten
the tubing to the insert, and the joint is rein-
forced with adjustable clamps on either side.

At a point about 3 feet down from the top of
the mast, 1 clamp made of 4-inch aluminum is
fastened to the mast. Immediately above the
clamp is a spacer about 2 inches long made of
aluminum tubing that will slide euasily over the
mast. The clamp serves as a stop for the guy ring,
and the spacer keeps the guys clear of the clamp.

Three guys of nylon rope are used. A total
of about 100 feet will be adequate. Nvlon rope
has great tensile strength, but it will not stand
up well under abrasion and therefore must be
protected from chafing against sharp edges. The
holes in the guy ring are fitted with metal
“thimbles.”” The guy rope is looped around the
thimble and the free end is tied buck on the
stunding part of the rope with twine.

There are several ways in which the boom may
be attached to the mast. ()ne method using u
metal plate and U bolts is shown in Fig. 3.

Putting the Antenna Up

In erecting the quad, a few pointers may be
helpful. With one set of spreaders and elements
mounted on u spider, lay the assembly Hat on the
ground with the hoom stud of the spider facing
upward. Hold the boom vertically and fasten it
to the spider. Assemble the other sct ot elements
and likewise place it Hat on the ground. Then
swing the boom with the first set of elements at-
tached up into an inverted position and fusten
the second end of the hoom to the second spider.
Assemble the mast and attach it to the center
of the boom. Then raise the mast to a vertical

_.-MAST.

[Ny

BOOM ‘

) yu——

Fig. 3—A metal plate and four U bolts may be used to
attach the boom to the mast.
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G .
A hardwood dowel joins the two sections of the mast.

Guying ropes, guy ring, spacer and clamp.

position and anchor the guys. The total weight,
including the must, is only 47 pounds, so two men
cun eusily hold the mast vertical while the guys
are being secured.

Adjustment

The refiector loading cuils were adjusted for
maximum front-to-back ratio using a ficeld-
strength meter. In doing this, the quad was
mounted close enough to the ground so that the
20-meter loading coil could be reached. Then a
stepladder was used to reach the other two load-
ing coils. When the antenna was ruaised to its
full height, the adjustments of the 10- and 15-
meter elements were found to remain satisfactory.
However, the frequency of maximum front-to-
buck ratio on 20 increased by about 50 kilocveles,
s0 it is probably advisable to male the initial
adjustment for a frequency somewhat lower than
the target frequency on this band.

Packing for Transport

To avoid any possible confusion, it isx u good
idea to cade the four spreader poles in cach ele-
ment with numbers. In dismantling the antenna,
use the reverse of the procedure described for
assembling. Lower the assembly so that one ele-
ment lies flat on the ground; detach the mast.
Then disconnect the boom from the clement lying
ot the ground. invert the booin, placing the other
element Hat on the ground, and remove the boom.
On each clement, remove the spider, without dis-
turbing the positions of the spreaders. Fold one
spreader arm back over on top of the opposite
one. Swing the two remaining arms parallel to the
first pair, keeping the element wires reasonably
taut. Then roll the two side spreaders toward the
center pair, winding up the wire on the spreaders
as you go. Wrap the bundle in a protective wrap-
ping (I used tar paper because it was handy)
and secure with twine. With a maximum length
of 12 feet, the quad in knockdown form can be
easily transported in 4 station wagon or on u
ski rack.

(Continued on page 150)
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an foaluation of the Nuvistor

Comparing the 6CW4 with Conventional Tubes at 50 to 450 Mec.
BY EDWARD P. TILTON,* WIHDQ

receiving gear, and some who don't, have

heen wondering about the Nuvistor, a radi-
cally different type of tube introduced sume time
ago by RCA. Advance information indicated
that the 6(CW4 should be u very good performer
in the v.hof. range,! and perhaps even ut 420 Me.
As the tube is now becoming available commer-
cially, and at moderate cost, we wanted to find
otit just what it would do in comparison with the
tubes we've been using in v.h.f. front ends for
some vears, Some finished models of v.h.f. con-
verters using Nuvistors will be ready for deserip-
tion in QST before long, but meanwhile here are
bits of evidence as to what can be expected from
them.

The quickest way to see what Nuvistors would
do wus to start with converters of conventional
design and known performance, and install Nu-
vistor r.f. stages in them. OQur family of v.h.f.
couverters appearing in the Handbook for the
past several years served as the guinea pigs for
this cxperiment. We will discuss them in the
order in which they are described in the Hand-
hook text.

BY now most v.h.f. men who build their own

50 Mec.

Optimum converter performance at 50 Me. is
no problem, at least as far as noise figure is con-

* V.H.F. Editor, QST.
! “The Nuvistor as an R.F. Amplifier at 144 Me.,” QST,
Sept., 1960, p. 38

Fig. 1—Circuit diagram of a neutral-
ized triode r.f. amplifier using the
Nuvistor. Capacitor valves in puuf.
Values of components not given de-
pend on frequency. Ls is used only
in a separate preamplifier.

C1—50 Mc.: 10-upuf. fixed ceramic.
144 Mc.: 8-pupuf. trimmer,
220 Mc.:  S-ppuf. trimmer.
C3—10-uuf. fixed ceramic for 50 Mc.; not used on 144
and 220.
Ca—1 to 2 puf. May be made by twisting plastic-covered
No. 18 wires together about 1 inch.

Li—50 Mc.: 11 turns No. 24 enam., close-wound on Y-
inch iron-slug form. Tap at 3 turns.
144 Mc.: 4 turns No. 18, Ys-inch diam., Y2 inch long,
air-wound. Tap at 12 turns,
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cerned. External noise being what it is at this
frequency, almost any tube will give u better
noise figure than is needed. Our Handbook 50-Me.
converters have for some vears featured pentode
r.f. stages, admittedly having higher noise figure
than the better triodes. We even threw away
some more noise figure in the most recent model
by putting in extra tuned circuits in the r.f. stage,
with the idea of improving its freedom from
overloading by TV and other strong signals on
frequencies adjacent to the band.

As expeeted, the Nuvistor provided far lower
noise figure at 50 Me. thun the 6CB6 used in the
original design. A single 6CW4 neutralized stage,
as shown in Fig. 1, gave more than enough gain
to override mixer noise. The circuit is the same
as would be used in the first half of a cascode
stage, but the second triode is omitted. (You
could get a still lower noise figure by nsing the
second tube, but why bother when one 6CW4
gets down to 4 db. or so easily?) The stage wus
first used with the tuned circuits exactly as shown
in the Handbook, except for the addition of a
neutralizing coil. Tt was also tested using the
single-tuned input circuit, as in Fig. 1..Naturally,
this gives a broader response, and somewhat less
attenuation of out-of-band signals than the
double-tuned eircuit of the Handbool:.

Next a 6CW4 was installed in the mixer. This
gave lower mixer noise than the pentode it re-
placed, and brought the over-all noise figure
down to about 3 db. This is several decibels bet-

TO MIXER
GRID CIRCUIT

T

—200V.0—2.
6.3V,

1z

6.3V.

+200V.

220 Mc.: 3 turns No. 18, V4-inch diam., Y inch long.
Tap at 1 turn.
La—Iiron-slug coils, nominal inductance given.
50 Mc.: 3.3 ph.
144 Mc.: 0.68 ph.
220 Mc.: 0.22 ph. (Miller 20A336RBI, 20A4687RBI and
20A227RBI, respectively).
L3—50 Mc.: Same as Li, but no tap.
144 Mc.: Same as L1, but 5 turns, no tap.
220 Mc.: Same as L1, no tap.
L+—350 Mc.: 3 turns around La.
144 and 220 Mc.: 2 turns,
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ter than you'll ever nced, so adjustment is a
breeze. Just peak the circuits for maximum re-
sponse at the portion of the band you favor,
or stagger-tunc them for broader response across
the band. Either way you'll have a front end that
is a lot better than you cun use. To prove this for
your own satisfaction, put a 50-ohm resistor
across the input, and observe the noise. Now put
your antenna on, and watch the noise shoot up
at least 4 db. This is your margin of performance,
beyond which you gain nothing in weuk-signal
reception by tinkering with the front end.

If vou have one of the commercial receivers
that tunes 50 DMe., but docs so with less than
optimum front-end performance, a Nuvistor r.f.
preamplifier like the one shown in Fig. I will make
it ‘‘come ulive' in a fairly convincing manner.
Follow the cirenit, but drop ('; and add L4 around
the plate coil, L3, to couple into coux running to
the receiver input terminals.

144 Mec.

We spent more time on 144-Me. Nuvistor cir-
cnits than with those for the other bands. With
the help of WIDXE, we tried grounded-grid,
series cascode and conventional cascode stages,
in several different couverters. There scemed to
be little choice between them, except that the
cascodes were casier to tame. In the Handbook
converter, substitution of a 6CW+4 for the first
6BC+ netted an appreciable improvement in
noise figure. The circuit was similar to Fig. I,
except that the plate coil was resonated with the
tube capacitance only, and air-wound coils were
used instead of slug-tuned ones. The capacitor
across L) was made a slecve-type trimmer.

An interesting complication was e¢ncountered
with the serics cascode: the second (or grounded-
yrid) half of the cascode oscillated very readily.
This can be confusing; you uassume that oscilla-
tion must be in the first stage, and you knock
yourself out trying various sizes of neutralizing
coils, to no avail. After several frustrating hours
of this it dawns on you that the trouble is in the
grounded-grid portion. Oscillation in grounded-
grid stages usually comes from the fact that un-
less the grid is actually grounded direetly it will
not perform its intended function of isolating the
input and output circuits. In the series cascode,
the grid must be bypassed to ground, and many
capacitors are none too good at this and higher
frequencies. Button-type or feed-through cupaci-
tors are likely to be best for this purpose. Try
tunable bypasses or series-resonant circuits in
troublesome cases.

The net result of our work on 144 Me. to date
is that the 6CW4 shows up as the best low-cost
tube available for r.f. amplifier service. It is
ahead of the 6BC4, 6AM4, and the like, and it is
us good as all but the hottest 417As. It is almost
certain to be better than the “retired” 417As
that most hams have available —and it very
likely will last longer than the new ones.

220 Me.
It was on this band that the 6CW4 really be-
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gan to pay off. Here we arce almost completely
above the frequency where external noise is a fac-
tor in weak-signal reception. We are ulso above the
optimum working range of most available tubes.
The compact structure and high transconduct-
ance of the Nuvistor make for real improvement
in 220-Me. reception, compared to conventional
tubes.

First we made a trough-line grounded-grid
r.f. amplifier with a 6CW+4. This was a duplicate
of the one in the Handbook converter for 220,
except for the circuit differences shown in Fig, 2,
When installed in place of the 6AM4 amplifier
originally shown, it dropped the noise figure
by nearly 3 db., a marked improvement in weak-
signal reception, with a converter that was al-
ready fairly good, as 220-Me. converters go.

RFC,
10 12
6.3V, 500
-200 I

Fig. 2--Circuit diagram of the Nuvistor 220-Mc. grounded-
grid amplifier.
Li—Inner conductor of trough line. See Handbook, 1958—
1961,
RFC;, RFC3—1.1-uh. solenoid r.f. choke (Waters C1001),
or 22 turns No. 26 enamel close-wound ona 1-watt resistor.

The next step was a preamplifier using essen-
tially the circuit of Fig. 1. This was a surprise, in
that it turned out better than the grounded-grid
stuge, us far as ease of adjustment was con-
cerned. Used ahead of a commercial 220-Me.
converter having a 6BZ7 cascode front end, it
made # 5-db. Linprovement in noise figure. This
is enough to make easily-readuble signals out of
some that were all but buried in the noise before.

432 Mc.

To date, the only Nuvistor stage tried on 432
Me. is a preamplifier similar to that shown in the
Handbook, where a 6AJ4 or 6AM is used. This is
intended for use as a separate preamplifier, ahead
of a converter such as those presently using no
r.f. stages. Though not completely stable in its
present form, it does not oscillate when it is
heavily loaded by the succeeding stage, and by
the antenna. As might be expected where regen-
eration is present, the gain is very high. Used
ahead of an excellent crystal-mixer converter
having no r.f. stage, it makes an observable im-
provement in weak-signal reception. We have
more work to do beforc we can say that we have
an entirely satisfactory 6CW4 r.f. stuge at 432
Me., but initial results certainly are promising.

Some General Observations

The Nuvistor is a low-voltage device, compared
to conventional vacaum tubes. Typical operation
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calls for a plate voltage of 70. It is recommended
that this be taken from a supply of higher voltage,
with a relatively high value of dropping resistor,
as shown in our diagrams. This gives better char-
acteristics as to overloading than running the
stages with a supply voltage of 70. Up to 300
volts may be used, provided a sufficiently large
value of dropping resistor is employed.

The cathode is normally grounded instead of
running it to ground through a bias resistor, us
is done with most tubes. The grid ean be operated
in two ways. Where it is desirable to ground the
grid directly, as in Fig. 2, the plate voltage should
be udjusted by means of the dropping resistar so
that the plate dissipation is held to under 1 watt,
maximum. This will meuan that the voltuge ut
the plate may have to be 60 volts or less, to avoid
excessive input. Where a grid leak and blocking
capacitor are used, as in Fig. 1, plate current will
be lower, and the permissible plate voltage higher.
The maximum of one watt of plate dissipation is
the point to watch in either case. Nuvistors work
well with as little as 40 volts on their plates.

In grounded-grid circuits there is a marked
tendency to oscillation, due to the grid not being
completely at ground potential. Even with the
grids econnceted to ground with the shortest
possible leads, our 220- and 432-Me. trough-line
stages are a bit more touchy than they should be.
As mentioned in connection with the [44-Me.
cascode stage earlier, watch the capacitor used
to bypass the grid, in stuges where the grid is
above ground for d.c. We found that a type of
mica capacitor, not generally available in stores
handling the usual parts lines, was very good for
this purpose. It had a silver-plated flat housing
that could be soldered directly to the chassis,
and a wide flat lead to the capacitance element.
The capacitance was 260 upf. When connected to
the grid of WIDXE’s wildly-oscillating second

half of a serics-cascode amplifier, it calmed it
down beautifully, and made it work as a grounded-
grid stage should. The little disk eeramics are not.
much good as bypasses at 144 Me.

We have not yet completely tamed the 220-
and 432-Mec. trough-line amplifiers. These have
the grid pins of the sockets connected directly
to the copper troughs, but they're still hot tor
r.f. Possibly a4 series-resonating tuned ecircuit
would do the job better, but we've been waiting
for a differcnt tvpe of socket hefore trying this.
Several types of sockets have been made for
Nuvistors, including some having paralleled lugs
for the r.f. circuit connections. Possibly these
would muke the grid lead inductance low enough
to bring the stages closer to true ‘‘grounded-
grid” status. The suckets have not yet become
available, so we'll have to wait to find out.

For reasons cited above, we now lean toward
neutralized stages like that of Fig. 1. If the
neutralizing coil Le is made variable, adjustment
of the stage is done very easily. Simp.y set up
the converter for normal operation, but with the
plate voltage disconnected from the stage to be
neutralized. Feed a strong signal into the antenna
jack, and adjust the core of Ls for minémmm
signal. This should be done with the converter
or r.f. amplifier in the pesition in which it will
ultimately be used, and with ull shielding in
place. Now apply voltage and adjust all circuits
except Lo for maximum signal, at the middle of
the range you expect to work over. Disconnect
the plate voltage and reset Ly for minimum
signal again. Reconncet the plate supply, and
adjust the input circuit for best signal-to-noise
ratio, which is not neccessurily the same as for
maximum gain. Now relax — you've got an
excellent r.f. stage going for you, in the never-
ending struggle to hear somecthing that vour

friends miss.

NEW BOOKS

Radio Control for Model Builders, by Wil-
liam Winter. Published by John F. Rider Pub-
lisher, Inc., 116 West 14th St., New York, N. Y.
220 pages, including index, 5% by 8% inches,
paper cover. Price, $4.25. Cat. No. 235.

Radio control of models ean probably be considered a
parallel hobby to amateur radio. Whether you are a full-
time rudio-control enthusiast or have only an academic
interest, this book will make interesting reading and serve
also ay o good reference manual. Covering all the facets of
the hobby, the author presents the material in un easy-to-
understand manner yet covers the latest intricate systems.
‘Transmitters, receivers, control systcms, power supplies,
meters, and relays arc just a few of the subjects. Also de-
scribed are complete systems for the radio-controlled air-
plane, boat, car, und truck. A glossary of radio control terms
is included at the rear of the hook.

Fundamentals of Semiconductors, hy
M. G. Scroggie. Gernsback Library Book No. 92.
Published by Gernsback ILibrary, Inc., 154 West
14th St., New York 11, N. Y. 160 pages, including
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index. 514 by 814 inches, paper cover. Price,
$2.95.

Thisis a good heginner's book, yet detailed enongh for the
technician already familiar with the basic theory of semi-
conductors. Beginning with the atomie theory, the book
works its way through energy and matter to junctions,
diodes and rectifiers, transistors, photocells and other
semiconductor devices. It explains theory and discnsses the
devclopment, functious and possibilities of semiconductors.
Also, describeil are some of the latest semiconductor devices,
such as thermistors, varistors, masers, mavars, and tunnel

diodes.

Transistor Projects, by the Staff of Cierns-
hack Library. Published by Gernsback Library,
Inc., 154 West 14th St., New York 11, N. Y. 5%
by 814 inches, 160 pages, paper cover. Price,
$2.90.

Here is a manual written for the man who isn’t particu-
larly interested in the theoretical side of transistors but
merely wants to have some fun working on weckend tran-
sistor projects. A lot of interesting gadgets are described —
electronic compass, electronic counter, solar powered radio,
sine-square-wave gencrator among them. Also included is a
section of hints which discuss some of the more common
misconceptions concerning transistors,
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All-Transistor Walkie-Talkie for 28 Me.

A Practical Portable

BY ROBERT G. THOMAS,* W3QZO

communications is ceriainly far more im-

portant than its rolc as an electronic curiosity.
Therefore, when the design of a walkie-talkie is
contemplated, first consideration should be given
to fuctors affecting long aud reliable scrvicee,
communications range, and operating conven-
ience. All too often the tendency in the past has
been to minimize the importance of these fuctors
for the sake of compactness, resulting in a design
that is “‘ecute” but huas little practical value.
Micro-powererd  transmitters combined with
broad-band superregen receivers typify this class.
This is not to sy that compactness should be
given no consideration at all — certainly it is an
important factor in portable gear — hut the
temptation to sacrifice dependability for size
reduction should be resisted.

Naturally, any portable cquipment designed
today should exploit the efficiency of transistors
wherever possible. Transistors suitable for re-
celving circuits at 30 Me. and higher have becn
available for some time but with power ratings
80 low that their use in portable transmitters of
reasonable output has not been practicul. The
recent introduction of the Texas Instruments
2N1143, with & maximum collector rating of 750
milliwatts and cutoff frequency of 480 Me., has
made it possible to build a portable transmitter

TnE value of u walkie-talkic in emergency

“*'Mayfair House, Apt. 1406, Lincoln Drive at Johnson St.,
Philadelphia 44, Penna.

This is the receiver end of the W3QZO walkie-talkie. The
speaker behind the circular cutout can be turned on or off
with the slide switch beside it. The vernier dial is for re-
ceiver tuning, and the other knob is on the combined
volume control and power switch, The small aluminum tabs
on top of the box at each end are
for a carrying strap.
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Not so tiny that performance is com-
promised but small enough to carry
anywhere, this self-powered station
is full of interesting ideas like com-
bining a homemade converter with a
cheap b.c. set to get a good-working
double superhet. This model is for 10
meters, but there's no reason why it
couldn’t be adapted to 6 or 2.

__

with respectable output at a reasonable price,
even for the two-meter band.

Frequency ond Form Factor

Ten meters was selected for the rig described
here principally because of the activity promoted
on that band in the Philadelphia area by the
Phil-Mont Mobile Radio Club. This group has
an active program providing communications for
sporting events, parades, and civil emergencies.
Past experience hy members has shown that a
portable rig is most couvenient to use when it
c¢mploys a telephone-type handset in conjunction
with a case containing transmitter, receiver, bat-
terics and antenna. This is in contrast to the
single-unit handie-talkic configuration in which
all components, including the antenna and micro-
phone, are mounted on a single box which must
be held near the head of the operator when in use.

The preferred arrangement offers several ad-
vantwuges over the single-unit approach: When
operating at a fixed position, it is far more con-
venient to manipulate a single handset than a
complete transmitter, recciver and antenna us-
sembly. Since the size of the case is then of
sccondary importunce, large bhacteries may he
used with a corresponding inereuse in serviee life.
When operating while on foot, the case is easily
carried at the operator's side by means of a strap
slung over his shoulder. In this instance, the cuse
provides a stable base for the untenna and hand-
set eradle, leaving both of the operator’s hands
free when not transmitting. A loudspeaker is
also provided so the operator is not forced to
continually hold the handset to his ear (uring
receiving periods. ‘This feature has proved in-
valuable for net operations where the operator
does more listening than transmitting. It also
heightens interest for any speectators in the
vicinity by allowing them to heur both sides of
the QS0.

What Kind of Receiver?

When it comes to vecevivers, there are several
possibilities. The simplest, of ccurse, would be a
superregen. The main reason for rejeciing this
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tyvpe is its poor selectivity, not to mention prob-
fvms dealing with radiation, capture effect (strong
signals ‘‘taking over’’), rushing noise on standby,
and the need for a regeneration control in order
to realize maximum sensitivity. A superhet with a
superregencrative detector might provide satis-
factory performance on six or two meters, but in
view of conditions cncountered on the 10-meter
band, nothing short of a full conventional super-
het will provide the desired performance. This
requirement is actually not as bad as it may secem
at first, since a receiver of this type can be assem-
bled very simply by using one of the many low-
priced transistor broadeast receivers coupled to
the output of a erystal-controlled converter.
Coverage of the ham band is then accomplished
by tuning the b.c. sct.

The broadeast receiver shown in the photo-
graphs was abtained in kit form from one of the
large mail-order houses for aubout $13, less
transistors. Although it does not have an r.f.
stage, it does have an air dielectric tuning capaci-
tor, push-pull audio output, and a self-coutained
speaker. Similar receivers, completely assembled,
are now available for less than $20. Regardless of
the type of receiver used, it should be thoroughly
tested on the broadcast band before attempting
to use it with a converter so that any tendency
toward instubility may be climinated by suitable
circuit modifications.

Converter Circuitry

The converter design (sce Fig. 1) is based on
an RCA data sheet for “drift” transistors. It
consists of a 2N1396 r.f. amplifier, 2N 1396 mixer
and 2N384 crystal-controlled oscillator, all stages
using the common-emitter configuration. C'; and
(s, in addition to resonating /¢ to the signal
frequency, form a capacitive voltage divider that
matches the antenna impedance to the input
circuit. The position of the tap on Ly is selected
to provide optimum signal transfer consistent
with reasonable loading of the tuned circuit by
(1. Similarly, the collector is tapped down on
interstage coil ILa, but the relatively high output
impedance of the grounded-emitter amplifier
does not require a tap as far down as on the
input coil.

The receiver consists of a
transistor broadcast set con-
structed on the printed wiring
board in the background and
a crystal-controlled converter.
Converter components are
mounted on the side of the
chassis in the foreground.
From left to right are the
crystal (and behind it, oscilla-
tor coil LsLs), oscillator transistor
Q=z, mixer output transformer
Lsls, mixer Qg, interstage coil
Lz, r.f. amplifier Qi1, and input
coil L1,
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The walkie-talkie as seen from the transmitter end. The
three holes under the homemade base-loaded whip allow
access to the tuning and loading capacitors. The slide
switch selects either of two crystals. All currents of interest,
plus the battery voltage, can be checked with the meter
and switch on the left. Microphone, audio output and
push-to-talk connections to the handset are
made through the jack at the lower left,

The interstage coupling circuit, (3L, has a
high L/C ratio to achieve a bandwidth great
cnough 50 that no retuning is nccessary across
the entire 10-meter baud. £, I¢2 and 3 furnish
stabilizing hias for Qs.

The oscillator may be placed cither above or
below the signal frequency. One point to keep in
mind with any double-conversion superhet using
a broadeast receiver for a tunable i.f. is that
image rejection diminishes as the b.c. set is tuned
toward the low end of its range. Therefore, the
oscillator frequency should be selected so that
the end of the ham band used most often is
heterodyned to the high end of the broadcust
band. Operation at W3QZO is almost exclusively
on the high end of 10, generally on the Phil-Mont
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Fig. 1—Circuit diagram of the crystal-controlled converter used with a transistor b.c. set for 10-meter reception. Resist-
ances are in ohms, and resistors are Y2-watt composition. Capacitors are 50-volt disk ceramic except as specified below.

C1—100-puf. mica.

C2—39-puf. mica.

Cx—S5-puf. tubular ceramic.

C4—8-upuf. tubular ceramic.

Cs—Part of b.c. set, originally connected to loop-stick
antenna.

Ca—Mixer tuning capacitor (part of b.c. set).

C7—100-uf. 15-volt electrolytic.

L1—10 turns No. 26 enam., wound 16 turns per inch on
Y4-inch diam. iron slug-tuned form (CTC PLS5/B,
Miller 4400); tap 2 turns from bottom.

net frequency of 20,493 Me. An oscillator erystal
on 28.1 Me. places this frequency at 1393 ke. on
the h.c. receiver and allows coverage of all but
the lower 150 ke. of the 10-meter phone band.

The oscillator circuit is analagous to the Pierce,
with a third-overtone crystal in the feedback
path from collector to buse. A provides tem-
perature stabilization and bias for proteetion of
the transistor in the event that oscillation stops.
R4 and s ure part of the stubilizing network and
furnish forward base bias to ensure starting.
Oscillator output is link coupled to the emitter
of the mixer, Q2. The small link provides adequate
current for proper mixer operation without intro-
ducing excessive degeneration in  the ixer
emitter circuit, thereby maintaining satisfactory
conversion efficiency.

Signals amplified by the r.f. stage are capaci-
tively coupled from a low-impedance tap on Lg
into the mixer base. The mixer output, appearing
across Lg, is fed via (5 to the input of the b.c.
receiver. 'y originally connected to a tap on the
loop-stick antenna, which must be removed. The
section of the variable capacitor in the b.c. set
that formerly tuned the loop antenna is now
used to resonate Ly, which is coupled to L3. The
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Lz—Like L1, but 10 turns close-wound and tapped 2 and 8
turns from bottom.

Lz—24 turns No. 29 enam., random-wound on top of Ls.

Ls+—About 300-800 wh., slug-tuned (North Hills P-120-J,
Miller 4412).

Ls—Like L), but 20 turns close-wound and not tapped.

Le—32A4 turn No. 26 enam. on cold end of Ls.

LS,—Speaker of b.c. set.

Ri—R7 inc.—See text.

S1—S.p.d.t. slide switch.

Y1—28.1-Mc. overtone type.

mixer collector circuit is thus made to track with
the oscillator in the h.c. receiver for maximum
selectivity and rejection of interference. The
physical size of [3ls should be quite small, to
inhibit pickup of local broadcast stations. It was
necessary to add a decoupling network, /2%, in
the 12-volt. lead of the b.c. sct to prevent motor-
hoating. These components are mounted in an
unused area of the printed wiring board.

Transmitter and Modulator

The r.f. portion of the transmitter is quite
simple, consisting only of an overtone eryvstal
oscillator und a common-base amplifier. Before
arriving at this arrangement, disgrammed in
Fig. 2, all manner of oscillator-multiplier-butfer
combinations were tried, but all suffered in
various degrces from low efficiency, oxcessive
complexity and inadequate drive eapubilities.

The only difference hetween the converter
local oscillator and the transmitter oscillator is
that the hias network of the latter is designed to
operate the. transistor at the higher power level
needed to drive the final amplifier. The input to
the transmitter oscillator is approximately 200
mw. Although a receiving-tvpe transistor such
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Fig. 2—Diagram of the walkie-talkie transmitter, modulator and switching circuits. Resistances are in ohms, and resistors
are Y2-watt composition. Capacitors marked with polarity are electrolytic; others are 50-volt disk ceramic except as
specified.

Bi—2 6-volt lantern batteries with coil spring contacts
(Burgess F4H) in series.

Cx, Co—5-=80-uuf. mica trimmer.

Ci10—25-280-puf. mica trimmer.

Ci1—10-uuf. tubular ceramic.

Ci12—0.01-uf. disk ceramic.

Ci13—200-uf. 15-volt electrolytic.

CRi—1N34 or equivalent.

Ji—Coax receptacle (SO-239).

Jo—Miniature 5-pin receptacle (Amphenol 126-218).

Ki—3p.d.t. subminiature relay, 12-volt coil (Potter &
Brumfield KM14D).

L7—11 turns No. 20 tinned %-inch diam., 16 t.p.i. (B & W
Miniductor 3007 or Airdux 516T); tapped 6
turns from bottom end.

as a 2N 1396 might be used in this application, its
collector dissipation would be running too close
to maximum for good reliability. Therefore, a
2N 1143 was used here, allowing a generous margin
of sufety. The tunk coil, Lz, is tapped at the
point that provides optimum power transfer to
the final-amplifier input.

The tinal amplifier uses two parallel-connected
2N 1143 transistors in u common-base amplifier.
This configuration does not produce quite as
much power gain as a common-emitter amplifier.
It is inherently stable, however, and requires no
neutralization or tricky tuning, even though it
is operating straight through. Collector current
flows only when the stage is driven, providing
automatic protection in the event of oscillator
fuilure. A pi network matches the collector im-
pedance to the load. Sufficient range is provided
by the mica tuning and loading capacitors, (g
and Cjo, to match most likely-to-be-encountered
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Ls—Like L7 but 7 turns and not tapped.

Mi1—0-1 d.c. milliammeter, miniature type.

Rs—R13 inc.— Composition.

RFCi, RFC2—50 wh. (National R-33 or similar).

Sy—D.p.d.t. slide switch.

S3—Subminiature ceramic rotary, 2 poles, 5 positions, 1
section, nonshorting (Centralab PS-105).

Ss—Part of volume control (see text).

Ti—Driver transformer, 500 ohms c.t. to 5000 ohms c.t.
(Stancor TA-4); use half of primary.

T2—Output transformer, 500 ohms c.t. to 200 ohms
(Thordarson TR-66).

Y2, Y3—10-meter overtone type.

whip antennas or transmission lines. The col-
lector is shunt fed through RFC. RFC, pro-
vides a d.c. ground return for emitter current.
Power input to the final is about 0.75 watt. The
transmitter tuned circuits are broad enough so
that no retuning is required for frequency shifts
up to =150 ke,

There is dubious theoretical advantage in
paralleling common-buse ainplifiers; nevertheless,
doing so increaved the output substantially, and
it was thus felt to be worthwhile. The same two
transistors in push-pull would probably produce
more output than is presently obtuined, hut lack
of time has prevented experimentation along
these lines. Such a possibility should be con-
sidered by anyone developing this type of
equipment.

The modulator consists of two 2N270 transis-
tors, Q7 and Qs, in a Class B push-pull amplifier.
Stoek transistor-type transformers are used for
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input and output coupling. /819 and £21; supply
a small amount of forward bias to reduce cross-
over distortion. Kg is inserted in the common-
emitter return to reduce the possibility of thermal
runaway. Sufficient output is available from the
carbon microphone clement of a surplus TS-13-E
handset to fully drive the modulator without any
need for additional amplification. Button current
is regulated by I2;2.

Metering and Swiiching

A miniature 0-1-ma. meter is used with appro-
priate multipliers and shunts for measuring
several voltages and currents. Qscillator emitter
current, final collector current, relative r.f. out-
put, modulator emitter current, and battery
voltage can all be metered according to the
setting of S3. A peak detector connected to the
transmitter output rectifies the r.f. which is then
filtered by RgChe and applied to the meter. The
r.f. output and modulator current scales are
arbitrary. Full scale on the oscillator and final-
amplifier ranges corresponds to 50 and 100 ma.,
respcetively. In the battery check position, full-
scale deflection indicates 12 volts.

Push-to-talk operation by means of a switch
on the handset contributes to convenient, snappy
operation. It is accomplished with a miniature
three-pole relay that switches the antenna and
the collector supply voltage when energized by
a buttertly switeh built into the TS-13-E handset.
The d.c. switching contacts in the relay are
arranged to eliminate feedback resulting from
slow decay of the supply voltage when going
between receive and transmit.

A paradox often encountered in traunsistor
gear is that a control device may consume more
power than the total useful output from the
equipment. This is avoided to some extent in
the case of the push-to-talk relay by two expedi-
ents. First the restoring spring is over-stretehed
somewhat to weaken its tension, thus reducing

tha trancvmsttan ~nndllidan fn

the eoil current required for pulling in and
holding the relay armature. Second, s network
cousisting of Ry3 and (‘43 is placed in series with
the relay coil. When the coil circuit is initially
closed, pull-in current is normal; because the
large capacitance of (fy3 cannot charge quickly, it
eifectively short~circuits /213. When (713 becomes
fully charged, current is reduced by the presence
of 213 in series with the coil, but by this time the
relay is closed und requires only a small holding
current. Thus, while transient operation is un-
changed, the steady-state power consumption is
cut almost in half.

Construction

The converter chassis is a picce of aluminum
about 5 inches high bent into an “L’" shape 314
inches on one leg and 274 inches on the other.
One hole of the diameter required for the speaker
and another for clearing the variable-capacitor
shaft are drilled in the longer leg. Additional
small holes are also drilled in this leg for screws
which fasten the chassis to the b.c. receiver printed
wiring board. A strip of brass is riveted across
the chassis between the speaker aud shaft holes.
Two holes drilled and tapped through this
double layer of strip und chassis take screws used
for fastening the completed receiver assemtbly to
the main box. Self-tapping screws ean be used if
riveting facilities are not available.

Converter components are mounted on the
other leg of the “L’ chassis near its cdge. to
avoid interference with b.c. set components.
Small parts are wired point-to-point, using minia-
ture insulated turret standoff terminals where
required,

As seen in one of the photographs, the trans-
mitter is built on a second ““‘I.”’-shaped aluminum
chassis about 5 inches high. One leg of the “L”
has notches at the corners to clear the crystal
socket assembly and coax antenna jack. Modula-
tion and microphone transformers are mounted on

The walkie-talkie with one side
cover removed. The receiver
compartment is on the left, the
homemade battery box is in
the center, and the transmitter
section is at the right. The rings
and disks on the far side of
the battery box make contact
with coil spring terminals on
the batteries. This view shows
the transformer side of the
transmitter chassis, the meter
switch wiring, and the crystal
sockets mounted on the slide
switch in the lower right corner.
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one surface of this leg, and the mica tuning ca-
pacitors on the other surface. All transistor sock-
ets are mounted on the other leg of the “I.”
A small shield separates the oscillator and final
¢irenits. As in the converter, all small components
are wired directly, using miniasture insulated
standoff terminals where necersary.

A heat sink for the output transistors is made
from 134 X 114 X lj-inch picce of aluminum.
Two 21/64-inch holes, spaced the same distance
as the transistor sockets, are drilled through the
aluminum. These holes fit over the transistors
which are secured lightly with set screws. The
capacitance between the heat sink und the
chassis makes up part of the total tuning capaci-
tance in the final-umplifier collector circuit.

The receiver and transmitter are mounted at
opposite ends of a 5 X 6 X 9-inch utility box.
The receiver assembly is fastened with two
serews that pass through the box into the tapped
lioles in the receiver chassis. The speaker grille,
a small piece of perforated metal, is sandwiched
hetween the chassis and the inside surface of the
box where it is held firmly when the mounting
screws are tightened. The only precaution neces-
sary when mounting the receiver is to ensure that
the tuning capacitor shaft lines up with the
bushing on the miniature vernier knob (Lafayette
F-348). The volume control and switch unit
supplied with the b.c. receiver will probably be of
the printed wiring varicty and not lend itself to
panel mounting. It should be removed and a
standard 5000-ohm control and s.p.s.t. switch
combination mounted on the end of the box.
Wires are then run from the new unit to the
former conncetion points. The switch is wired
into one battery lead as shown in Fig. 2. In addi-
tion, leads to the uwudio-output transformer
secondary and the speaker are connected to the
speaker switch, S;.

The transmitter is mounted at its end of the
box by means of a narrow flange on one side of
the chassis. Holes in the end of the box line up
with the three variable capacitors, providing

The transmitter subassembly.
The shield partition separates
the oscillator section on the
right from the amplifier com-
ponents on the left. One edge
of the aluminum heat sink which
fits over the 2N1143 amplifier
transistors is visible just above
the L-shaped chassis. The sock-
ets for the modulator transistors
are on the far left, and
the audio transformers are
mounted on the other side of
the chassis and hidden in this
view,

April 1961

access for tuning. The meter, meter switch and
crystal switch are mounted on the transmitter
end of the hox. The crystal sockets sre mounted
by soldering their ferminals directly to the
switch terminals. The complete erystal switch
and socket assembly is then mounted in u corner
of the box with two short leads counecting the
switch to appropriate points in the oscillator
eircuit. Most metering components ure mounted
on a terminal strip below the meter switch.

Between the transmitter and receiver is a box
constructed of aluminum for housing two lantern-
type batteries that come equipped with coil-
spring terminals. The interior view shows one
end of the battery box open for receiving the
batteries. At the other end of the box there is a
hukelite plate to which disk and ring terminals
are attached with small screws. These screws
also hold solder lugs on the other side of the
hakelite plate for making counection between
the wallde-tulkic circuits and the battery box.
The disks and rings are cut out of 1/32-inch
brass with a hole cutter.

To change batteries it is only necessary fto
remove a side cover of the walkie-talkie, tilt the
box to eject the old batteries, and slip new bat-
teries in place. Clompression of the hattery
spring terminals and a sponge-rubber pad inside
the side cover automatieally compensate for
dimensional variations and ensurc good contact.
Haywire, loose connections, and the possibility of
getting polarity mixed up are completely elimi-
nated.

A combination earrying handle and handset
cradle made of aluminum is mounted centrally
on the top of the box. For carrying ease, & surplus
web strap with swivel snap connectors ut each
end may be fastened to the small aluminum
brachets screwed to each end of the walkice-talkie.

Small disks of !g-inch sheet rubber are ce-
mented to the bottom of the hox near the corners
to prevent marring surfaces on which the unit is
placed. Using this material rather than conven-
tional rubber feet eliminated screws that would
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have protruded into the box and interfered with
various components.

Making the Antenna

The antenna shown in the photographs was
made from a surplus I'iberglas helical whip for
40 Mec. A loading coil at the base lowers the
resonant frequency of the whip to 29 Me. Con-
struction details are shown in Fig. 3. The coil
form is made from a 2}4-inch length of 54-inch-
diameter nylen rod, drilled and tapped at one
end to receive the whip. The other end is tapped
for an 832 ~crew. The outer shell from a PL-259
coax plug is screwed onto a UG-646/U right-
angle connector and the form is jammed into the
end of the shell. Kpoxy resin is used to cement
the nylon in place. The 8-32 screw projecting
from the ¢nd of the coil form rod makes contact
with the ecenter conductor of the right-angle
fitting. Small screws fitted radially at the top and
bottom of the coil form make contact with the
whip and 8-32 screw, respectively, and also serve
as terminals for the loading coil. Similar con-
struction may be used with other whips; the only
requirement is that the loading coil be adjusted
with a grid-dip meter for resonance near the
desired operating frequencies. The tinished assem-
bly is simply screwed onto the coux jack on the
rig.

Adjustment

Start off by using a grid-dip oscillator to set
all the tuned circuits in hoth converter and
transmitter to the proper frequencies. Then apply
power to the converter and b.c. set and check to
see that ()3 is oscillating, using the g.d.o. as an
indicating wavemeter. At this point, you should
be able to hear signals (or a signal generator) and
peak up Ly, Le, Lg and Ls for maximum output.
Rock the b.c. set tuning capacitor and adjust Lg
for proper tracking over entire range.

The transmitter is tuned by simply adjusting
Cy, Cg and Cyp for maximum output as indicated
by the built-in r.f. voltmeter. The oscillator-
emitter and amplifier-collector currents are
checked for reference only; they are typically 20
and 60 ma., respectively.

How Far Will It Work?
In field use the walkie-talkie has demonstrated
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Fig. 3—Construction of the base-loaded
whip used with the walkie-talkie. Tighten
the 6-32 screws against the whip and
the 8-32 center conductor screw. Then
cut the heads off both terminal screws
and use them to hold the ends of the
coil. The inductance of the coil should be
adijusted for resonance with the
particular whip used.

UG’-"646/U RIGHT-ANGLE CONNECTOR

the desirable, though often frustrating, charuc-
teristic of a receiving range which is far greater
than its transmitting range. Distances consist-
ently couvered from a field location over average
terrain are limited by transmitter power to about
two miles to a mobile in motion and five miles to
a fixed station. (Good locations will extend the
range. For example, stations about twelve miles
away are worked consistently from inside an
apartment building at the author's QTH, using
only the whip antenna shown in the photo-
graphs. Needless to say, TVI is not a problem
with this rig!

Receciver sensitivity equals that of typical
commercial communications sets, ground-wave
range being on the order of 30 or 40 miles with
the whip. While the selectivity does not stack
up with that obtained with exotic i.f. systems, it
has been more than adequate for conditions en~
countered so far. Shiclding provided by the
metal box prevents b.c. signals from leaking
directly into the broadcast receiver, but there is
a tendency for h.f. commercial stations to cause
cross-modulation in the input stage. A more
sophisticated input circuit with a band-pass net-
work might eliminate this problem, but it has
not been serious enough so far to warrant such a
complication.

It would be nice at this point to include a
discussion of battery life, but after four months
of use the original cells show no sign of deteriora-
tion. The average receiver drain is only 18 ma.,
and even considering the 130-ma. total load on
transmit, it appears that one set of batteries can
be counted on for about a year of normal use,
after which they should be replaced on general
priuciples anyway. Since the batteries cost only
72 cents each, the operating cost is negligible —
something that cannot be said for tube equip-
ment of a similar nature.

This walkie-talkie has been described not with
the thought that it will be copied but rather to
relate a few ideas that may assist others with
similar projects. Regardless of mechanical or
circuit details, rigs of this type share one char-
acteristic: They all provide unlimited enjoyment
for their owners.

The author wishes to acknowledge the many
suggestions offered by W2HBE during the de-

velopment, of che transmitter r.f. circuit. [A5%—
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Multiband Antennas Using Loading
Coils

BY WILLIAM J. LATTIN,* W4JRW

which it is impossible to put up a full-

length doublet antenna for 80 meters.
A doublet. antenna can be shortened as much as
desired by the use of loading coils. The effect of
loading coils is discussed very completely, with
graphs and formulas, in Burcan of Standards
Circular (74, Radio [Instruments and Measure-
ments, published in 1924 and reprinted in 1937,
(Many an old-timer in radio will remember this
as a standard reference book back in the ’20s and
"30s.) It is shown that in addition to decreasing
"% P.0. Box 44, Owenshoro, Kentucky.

MANY amateurs operate from locations at
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Fig. 1-3, inclusive—Three two-band antenna configura-

tions using 120-uh. loading coils, showing effect of small

variations in the lengths of the straight portions of the

antenna. Dimensions and construction of the sides to the

left of the feed terminals are identical with those shown

to the right. Standing-wave ratio measurements made
with RG-8 /U cable {52 ohms) and Micromatch.
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Two-band operation can be obtained
by using plain loading coils, with
considerable constructional simplifi-
cation as compared with the equiva-
lent trap arrangement. This article
discusses the principle, and gives
dimensions for several 3.5-7-Mec.
combinations.

the natural frequency of an antenna, the use of
loading coils results in the fact that ‘“the har-
monic frequencies are no longer integral multiples
of the fundamental as in the case of the simple
antenna.” In Fig. 62, page 76 of the Circular,
a graph shows how the next higher resonant
frequency differs from the fundamental in one
particular setup.

An antenna for 80 and 40 meters was made up
according to this principle. A few trials with
various values of loading inductance indicated
cxperimentally that with 120-microhenry coils
placed as shown in Fig. I, resonance occurred
near the lower ends of both bands. With a small
change in lengths, as shown in Fig. 2) an antenna
which resonuated higher in both bands wus
obtained. Another small change in lengths re-
sulted in the antenna shown in Fig. 3, which is
more satisfactory for phone operation. This
antenna is 77 feet long, plus the lengths of the
coils and insulators.

The coils were close-wound with No. 18 Nyelad
wire on bakelite tubing %4 inch in outside diam-
eter, 14 inches long. A winding length of 12 inches
was used. These cvils measured approximately
120 ph. Some other coils were tried, 80 xh. being
the lowest value. Resonance in both bands was
again obtained but with longer lengths of wire. If
the inductanee of the coils is too low, the resonance
at {0 meters may be too high in frequency, ul-
though the 80-meter resonance can be gotten
with longer lengths of wire on the ends. With
various values of coils and lengths of wire, anten-
nas can be made for 80 and 20, 80 and 15, 80 and
10, 40 and 20, and similar combinations.

As an antenna is made shorter it has sharper
resonance. This may not be too much of a handi-
cap for hams who operate over only 100 ke.
or so in the 80-meter band, us muny s.s.b. addicts
do. The antenna of Fig. 3 is actually just slightly
longer than a regular doublet at 40 meters, up
to the loading coils, and can be operated over the
entire 40-mecter band with a fairly low s.w.r. on
the feeder. The advantage is two-band operation
with an antenna 77 feet long without traps.

This antenna has been used on the air for

{Continued on page 148)
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o Aecont fquipment —

The Communicator IV

xcrpr forits fumiliar name and basie concept —
Ay eomplete v.hof. station for home or field use,
in one package — the Gonset Communicator [V
is a complete break away from the tradition of
the Communicator fumily. In this the history of
the line is not unlike thut of a certuin well-known
make of automobile. The Communicutors I and
II were the Model Ts: simple, effective, com-
pletely functional — and tremendously success-
ful and popular. We joked about them but we
bought them by the thousunds. Very likely the
first one ever made some ten years ago is still
going strong, and Communicators of any vintage
rate high on the used-gear marlet.

The Communicator III was the Model A: a bit,
more complex, but a better performer in some
respects; still instuntly recognizable as a member
of the family. The Clommunicator IV is the V8:
beautiful, far more finely enginecred, completely
new in styling — and more expensive, naturally.

The extra cost buys some nice features. The
receiver is greatly improved over previous Com-
municators, as to selectivity and stubility. The
transmitter gives nearly twice the output, with
little more drain from the battery supply. Modu-
lation quality and cffectiveness are improved.
The completely new styling has obvious advan-
tages for mobile installation over the cubical
shape of its predecessors. And there is an addition
to the family, a first in v.h.f. cquipment of the
ready-muade variety — a Communicator [V for
220 Me.

We will be concerned here muinly with the
144-Me. model, the only one of the three avail-

Interior of the 144-Mc. Communicator IV. Transmitter
ctomponents are at the left, the receiver at the right, with

power supply and audio a blies in the middl
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able for examination at this writing. We have
circuit details of the 220-Me. version, but the
50-Me. model is undergoing design modifications
that muy delay its appearance somewhat.

Just as with the Model T, we all knew how to
improve on the ecarly Communicutors, and scores
of modifications have appeared in QST and elsc-
where over the vears. The designers knew how to
improve their product, too, and here are some of
the features they put into the IV. The receiver
has triple conversion, with the first osecillator
crystal-controlled for maximum stability. Selee-
tivity is considerably improved through the use of
two 455-ke. i.f. stuges. In the trunsmitter the
exciter circuits are adjusted for Hut response across
the band, and no operational retuning is required
except in the final plate and antenna loading
cireuits, even when changing frequency from one
end of the band to the other. Six crystal sockeis
are hooked up to a selector switeh, and there is
provision for external v.fo. The modulator is
now push-pull, Class ABy, giving audio guality
superior to cirlier versions.

Receiver Design

Previous Communicators have had single- or
double-conversion reccivers, with single-conver-
gion in the 144-Me. models. A fairly high inter-
mediate frequency was thus necessary in order to
give satisfactory image rejection. This resulted
in broad i.f. response, and some trouble with
interference between stations in areas where
activity is high. The 50-Mece. Communicator used
double conversion, but its sccond i.f. was 1500
ke., which still left something to be desired in the
matter of selectivity. These relatively broad i.f.
charuacteristics made for easy tuning, however,
and they imposed no very severe restrictions on
receiver oscillutor stubility.

Coing to higher selcetivity, now needed with
today's almost universully high activity levels,
demanded much improved stability in the oscilla-
tors, and made better dial mechanisms manda-
tory. The triple-conversion receiving system of
the Communicator IV also called for some con-
siderable care in the elimination of birdies and
spurious  responses — design  uand  production
problems that go a long way towurd explaining
the hike in the Communicutor price tag with the
introduction of the new models.

The r.f. wwuplifier und mixer in the 2-meter
version are 6161R5s (6FY5s in the 220-Me. model)
for low noise figure and high r.f. gain. The plate
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Fig. 1—Block diagram of the Communicator IV receiver and transmitter r.f. portions. The 144-Mkc. tube lineup is shown.
The 220-Mc. receiver has 6FY5s for Vi and V2, and a 7059 dual tube at V. This is used to give a choice of tunable or
crystal-controlled second oscillator, the latter for fixed-frequency CD work.

The 220-Mec. transmitter has a 6939 tripler at Va.

eircuits of the r.f. stage, the first mixer, the tun-
able sccond oscillator, und the grid circuit of the
second mixer are all tuned by sections of the
ruain tuning eapacitor, though they ure on three
different. frequencies. This enables the designer
to make them sclective circuits, a great help in
keeping down spurious responses.

The tirst oscillator is one half of a 6J6, crystal-
controlled on 64.5 Mec., with the sccond half
doubling to 1249 Mec. The output frequency of the
first mixer is 15 to 19 Me., depending on the
signal frequency. The sceond oscillutor is o 6CH4,
tunable: from 12.7 to 16.7 Mec., to give a 2.3-Me.
output from the second mixer, » 6AV6. This is
followed by & 6BEG third mixer and oscillator,
which converts the signul to 455 ke., after which
it. is amplified in two 6BAG i.f. stuges. These are
followed by conventional noise limiter, a.v.c.,
squeleh, detector und audio stages. Receiver
selectivity is purposely Hat-topped to 10.3 ke. at
the 6-db. points, to conform to OOCDM specs,
but it cun be sharpened to ubout 8.5 ke. by re-
moving the 2-upf. coupling capacitors in cach of
the three 455-ke. i.f. transformers. No readjust-
ment is needed after doing this.

Receiver controls are at the operator’s left: an
antomatic noise limiter and squelch threshold at
the top, the main tuning in the middle, and vol-
ume control at the bottom. As might be expected
with the higher selectivity of the Model 1V,
tuning a four-megacyele band is a eritieal busi-
ness. This is alleviated in models later than the
one we examined by the installation of a dual-
ratio planctary drive. Unfortunately, there is one
control you won't find: a means of receiving side-
hand or c.w.: though we understand thuat a b.f.0.
conversion kit may be offered as an optional
accessory later, ut extra cost.

Transmitter Features

‘The exciter portion of the Communicator IV
uses three 12BY7s as crystal oscillutor-tripler,
tripler and doubler. Either 6- or 8-Mec. crystals
may be used, and an external v.f.o. may be
piugged into any of the crystal sockets. The final

April 1961

stuge is a 6360 dual tetrode, running up to 20
watts input, giving a substantial increase in
power output over eurlier members of the Com-
municator family. Only the 6360 plate cirenit and
the antenna loading adjustment need be changed
in changing frequency, and even the latter will
require but little readjustment when the final
looks into « 50-ohm nonreactive load.

The modulator uses u pair of 6RQAHs, (lass
ABy, delivering about 10 watts of audio. Tt is
driven by a 7059 pentode-triode speech amplifier
and phase inverter. The modulator also doubles
as the output end of the receiver andio system.
The power supply uses two 2N1554 trunsistors
and four IN1763 selenium rectifiers, and operates
on 12 volts d.c. ur 115 u.c. merely by changing
power cords. The 12-volt installution must huve
negative ground, and no provision is made for
6-volt operation.

Styling
It is in this department that the most obvious

Bottom view of the new Communicator, with the trans-
mitter at the left, as in the previous picture.
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Bottom of the receiver subassembly of the Communicator
IV. The crystal-controlled first oscillator and multiplier
stages are in the lower right compartment, the tunable
second oscillator at the upper right. The r.f. and first
mixer stages are in the two other small compartments at
the bottom of the picture. Intermediate frequency and
audio components are in the large area at the left.

changes were made when the Communicator [V
was launched. The new low-wide-deep form
factor is well adapted to mobile installation, and
special hardware for dash and fire-wall mounting
is available. The fire-wall brackets are adjustable,
enabling the operator to tilt the case to suit his
preference. The cuse and mounting method ure
shared with other Gonset units of similar size,
such as the (+-76 and MSB-] transceivers.

The first units, of which our sample was one,
made provision for controlling the send-receive
operation only by means of a thumb-operated
switch on the microphone. The latter was also
wired directly into the circuit. This has now
been modified for more flexible control. In the
upper right corner of the front punel is now a
send-receive switch, though the microphone
switch may also be used. The microphone is
pow equipped with a plug, so that it can be
detached at will. These changes also required
another that will be welcomed by Communicator
owners: the meter is switched between the trans-

mitter and receiver with the send-receive switch,
so that it indicates transmitter tuning or strength
of the received signal automatically. Other panel
controls are the spotting switch (on-off), the
6-position crystal switch, the antenna loading
(lower right), the final plate tuning (center right ),
and, to the left of the microphone connector, the
power and lamp on-off switches.

The top and upper portions of the sides of the
case are perforated metal, s is the speaker grill
in the middle of the front panel. A clip for holding
the microphone is provided, und this can be
fastened in any of the cabinet holes that may
suit the opcrator’s convenience. The carrying
handle is ou the right side of the case, when the
unit is in the normal operating position. The back
of the Communicator has the v.f.0. control jack,
the crystal sockets, the power-supply transistors,
earphone jack, S-meter control, and power and
antenna connectors exposed to view and use.

Tuning range of the Communicator IV is 143.7
to 148.3 Me. Kits that include suitably colored
cases and other accessories for CAP or CD use
are available. — E. P. T. [asT—]

Communicator IV

Height: 5 inches.
Width: 124 inches.
Depth: 11 inches.
Weight: 25 pounds.
Power Requirecments: (Transmit) 12.6
volts d.c. at 10.3 amperes or 117 volts
a.c. at 110 watts; (Receive) 12.6 volts
d.c. at 7.2 amperes or 117 volts ac.
at 87.5 watts.
Price Class: 2-meter model $375: 220-Me.
model $100.
Manufacturer: Gonset Division, Young
Spring & Wire Corp., Burbank.
California.

w-Straysal

Thirty Veterans Administration hospitals now
have ham stations on board. These stations are
used for maunual arts therapy, us 2 means of
bolstering the morale of the patients, plus all the
customary uses of ham radio. Some of the stations
have alrcady participated in emergency disaster
comimunications, such as during Hurricane
Donna, and have been cited for this work. The
stations ulso handle third-party traftic between
patients and families. The various FCC-assigned
call signs include KIBRN, KIMDM, K2CWYX,
WA2LRA, WA2ZMAA, WA2MAH, K2YCU,
K3GXP, WiLDW 2, K4RKY, WIiRMX,
W4RWZ, K{UCD, W5BAF, W5BBX, K5BLW,
WAGNWL, K7NFX, WINZP, W7PYL, K8UZW,
K8VLF, K9WFN, K9ZEA, WOAYB, WEAYC,
WOBLY, WOBSC, KOWXP, und K@ZPF.

Work any five of the 45 active members of the
Southern Counties Amateur Radio Association
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{(New Jersey) and receive a little certificate pub-
lished for them by the publicity burcau of At-
lantic City. Send the five confirming QSLs to Irv
Cohen, K2Y YB, 250 Shore Rd., Northfield, N.J.

During April the Third Army MARS training
net (Fridays at 1900 local time on 5850 ke.) will
listen to W4HHK discuss v.h.f. and u.h.f. con-
verters, transmitters, and antennas.

A suggestion for radio club programs. Have
you toured local militury communications facili-
ties? Some of these can be mighty interesting,
and a little detective work will locate the fellow
who can show you sround. We're reminded of this
by a report that W3WXW sent in, on the
visit of the Radio Club of Tucoma to a Flight
Simulator at McChord Air Force Base, Wash-
ington. The club members had a chance to sece
beaucoup fascinating electronic gear.

OST for
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Hints ==« Kinks

For the Experimente

BREADBOARD TRANSISTOR HEAT SINK

XslMPLE and safe method for experimenting
A with stud mounted transistors without actu-
ally mounting them is to place thin flat washers
of two different diameters on the mounting stud.
Alternate the two sizes of washers as you place
them on the stud. A nut of the proper size and
thread will secure the washer stack, resulting in a
heat sink that will inerease the heat dissipation
of the transistors during breadboard design.

-— Clair E. Kirk, jr., W60RS

INCREASING DUMMY LOAD
DISSIPATION

1s81PATION ratings of Jdummy loads, such as
the one shown on the cover of ST, March
1960, can be increased many times by immersing
the Ioads in a bath of oil. Transformer oil or
quenching oil used in heat treuting steel ure good
types for the purposes.

My dummy load consists of a coax fitting
mounted on the metal lid of a glass jar with the
non inductive resistors suspended in about u
pint of oil.

- Dapd Smath, K20DY

IMPROV ING GC1-A SELECTIVITY

0 obtain more selectivity in the Heath GC1-A
receiver, WGTNS suggests placing a 0.005-uf.

T0 TRANSFILTER
COLLECTOR 404 -40 TO BASE
OF x4 T OF X5
“ Ras > Rag
l.co5 39K 93300

-€
Mohican selectivity is improved by adding capacitor Ci.

disk ceramic capacitor, ('}, across the Transfilter,
as shown in Fig. 1.
- Monty Hart, VE3TA

CARRIER WARNING LIGHT

HE (+SB-100 transmitter requires some carrier

insertion when tuning up or when changing
bands. Often, 1 find myself forgetting to remove
the carrier in the s.s.b. mode and finally hit upon
a scheme to remind me to do so.

I removed the 1000-ohm carrier level potentiom-
eter and replaced it with a 1000-ohm potentiome-
ter-a.p.s.t. switch combination. The original poten-
tiometer would not accommodate a switch section.

The switch is wired so that when the control
is advanced it turns on <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>