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MOBILETTE 61, International’s new zmproved all transistor, crystal con-

trolled converter provides a “quick and easy” way to convert your car
radio for short wave reception. MOBILETTE 61, units cover a specific
band of frequencies providing a broad tuning range. Mobilette units are

miniature size and quickly interchangeable.

Check these all New features . . . New and improved circuit for increased
gain . . . New internal jumper for positive and negative grounds
New RF amplifier, mixer/oscillator . . . New separate input for broadcast

and short wave antennas . . . Mounting bracket for under dash installation.

MOBILETTE 61, is available in a wide choice of frequencies covering

the Amateur bands 75 through 6 meters, Citizens band, Civil Air Patrol



.. With improved circuit

for mobile short wave reception

Write for International’s
complete catalog of preci-
sion radio crystals, and

quality electronic equip- H mg‘wgﬁ"‘c-
ment—yours for the asking. N '%Q.“!.ﬂpfrmw ol P

o h"-""n*.'_-

-l -:-'l

18 NORTH LEE e OKLAHOMA CITY, OKLA.

w band frequencies, WWYV time and frequency standards. Any trequency
the range 2 MC to 50 MC available on special order.*

esi gned for 12 NDC. Dnhilette 61 units cover these short wave freguencies. ‘

= _ Catalog No. Frequency
OBILETTE 61 will op- 630 - 110 6 meters (Amateur) 50-51 MC
630-111 10 meters (Amateur) 28.5-29.5 MC
ate on 6 VDC at reduced 630-112 11 meters (Citizens) 26.9 - 27.3 MC
Itput. Power connector 630-113 15 meters (Amateur) 21-21.6 MC
o LA Lioh 630-114 20 meters (Amateur) 14-14.4 MC
l.lé’S INto Cl&ﬁfﬂt[e lg ter 15 MC (WWV)
cket. 630-115 40 meters (Amateur) 7-7.4 MC
630-116 75 meters (Amateur)
. T 630-117 10 MC (WWV)
e the MOBILETTE 01 630-118  CAP (Low Band)
Your Dealer T{_}dﬂy. 630-119 Special Frequencies 2 MC-50 MC

omplete, ready to plug in and operate . . . . only $22.95
*Special frequencies 2 MC -50 MC..._.__. only $25.95
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... you get the best of all
in the all-new

HAMMARLUND HX-50(

SSB TRANSMITTER

The result of two solid years of engineering and development
by the best communications engineers in the business — and
now ready for your evaluation. It's the all-new HX-500 SSB
transmitter, loaded with advanced design features and performance.

$695.00 Amateur net.

W MAMMAR

Established 1910
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BELL, here we are with the second inaug-
ural issue of 73, We’re only one month
old and you’re already reading the magazine

. amazing.

It is probably quite improper for me to take
brand new subsecribers to task and it may tend
to create some apathy when I bring up the
subject of your getting friends to subseribe,
but still T am duty-bound (as head advertising
salesman) to politely remind some readers that
they did not send letters of encouragement to
all of the advertisers in the first issue. Fur-
ther, and with even more serious consequences,
it seems that a few of the advertisers have not
yet experienced the sudden upswing in sales
that I may have led them to expect.

Fortunately, as you scan the advertising
index of this issue, you will see that the
hardier advertisers are willing to let bygones
be bygones . . . providing that my over-opti-
mistic promises for this month come closer to
fruition. I realize that this is quite a lot of
responsibility for wyou, but possibly you can
chalk up the sudden expenses to Christmas or
something. I'm sure that your tax consultant
will agree with me that it 1s very poor plan-
ning to end up the year with extra money
hanging around.

Now, about those subscriptions. Why not flip
back to our subscription persuader and write
in the names of several of your friends? This,
with a small cash (or check) enclosure, will
result in twelve equally spaced reminders of
your kindness and generosity. We will also
leave room for you to be generous to yourself,
where it will certainly be most appreciated.

Feedback

We both have a wvested interest in 73 being as
interesting as possible. You can help me keep my
finger on your pulse by sending a postcard every
month listing the articles in the order of vour in-
terest, I will publish results of this monthly survey
as an encouwragement to the authors. The top author
each month will get, in addition to the compliment,
a check from us for 509% of his eriginal payment.
Thits vour vote each month will serve to help me n
the selection of futwre articles and wnll encourage
good writers both with plaudits and some extra cash!
—W2INSD
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Moonbounce Article

Among the items listed as tentative for our
first issue of 73 was a feature article on the
Moonbounce Project of W1FZJ. This, as you
may possibly have noticed failed to come off
as scheduled.

When I got word from Sam, W1FZJ, that
the contact had finally been made I quickly
drove up to his antenna farm just outside Bos-
ton and took some pictures of his latest an-
tenna monstrosities. I figured that the event
would be covered in the other ham magazines
in September and that there was little point in
rehashing it in 73 in October. After talking
with Sam for awhile it was obvious that there
were a lot of interesting things which had
been overlooked by the previous interviewers.
I suggested that he reduce these to written
form to go with my pictures.

Thirty-two phone calls later, with the last
minute deadline for issue #1 at hand, it be-
came obvious that Sam wasn’t going to be able
to make it.

We've got some promises on other 1296 me

Mechanno that should be intriguing. Are you
interested?

Cash

Everywhere I go people want to know what
sort of articles we’re looking for. My yardstick
is simple: if the article is interesting and ac-
curate I want to print it. I have found dozens
and dozens of interesting pieces of equipment
that should be written up. Haven’t you de-
signed something unusual which your friends
have been asking about? Drop a card for our
style sheet and get to it.

Your Money's Worth

An independent survey (by me) of the actu-
al number of pages devoted to ham articles in
the October issues of various ham publications
was quite revealing.

13 Magazine 46 pages
Brand X 37 pages
Brand Y 26 pages

In looking over the feedback cards it is inter-
esting to note that the John Campbell article,
“How to be an Amateur”, is, on most cards,
either listed first or not listed at all. The ob-
vious conclusion is that the prosaic title al-
lowed many readers to miss this gem. By a
strange and gratifying circumstance a feature
article on John Campbell appeared in the Oec-
tober 8th issue of the Saturday Evening Post.
The Post article was very interesting, and I
suggest that you dig back and look it up.
Ditto our artiele if you missed it. The final
announcement of the feedback results of issue
#1 will be made next month. If you haven’t
voted yet, hop to it.

NOVEMBER 19560



from SYF[H1]° . . a completely new b |
: designed

CITIZENS BAND that mBEt.S . %};msﬁi .
TRANSCEIVER FCC ;eglatluns ey

*EICO premounts, prewires, pretunes, and seals the ENTIRE
. transmitter oscillator circuit to conform with FCC regulations
(Section 19.71 subdivision d). EICO thus gives you the trans-
ceiver in Kit form that you can build and put on the air without
the supervision of a Commercial Radio-Telephone Licensee!

to the highest
Ham standards

Highly sensitive, selec-
tive SUPERHET (not re-
 generative) receiver with
512 dual function tubes
and RF stage. Continuous
tuning over all 23 bands.
Exclusive Super-Hush®
noise limiter. AVC. 3”x5”
PM speaker. Detachable
ceramic mike. 5 Watt
xtal-controlled transmit-
ter. Variable '‘'pi" net-
work matches most popu-
lar antennas. 12-position
Posi-Lock® mounting
bracket. 7 tubes and 1
xtal (extra xtals avail-
able). Covers up to 20
miles. License available
to any citizen over 18 —
no exams or special
skills required; applica-
tion form supplied free.

Antennas optional.
Kit Additional crystals $3.95

B . i . 3 o ey
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#761: 117 VAC & 6VDC o+
8 Most EICO distributors

#762: 117 VAC & 12 VDC
incl. mtg. bracket (Pat. Pend.) $99.95 BRI ISR CHL

NEW! 60-WATT CW

TRANSMITTER #723

Kit $49.95 Wired $79.95
Ideal for novice or advanced ham
needing low-power, stand-by rig.
60W CW, 50W external plate mod-
ulation. 80 through 10 meters.

COLOR & MONO DC-5MC LAB &
TV 57 OSCILLOSCOPE #4560
Kit $79.85 Wired $129.50

9” PUSH-PULL OSCILLOSCOPE
#425 Kit $44.95 Wired $79.95

2720 Kit $79.95 Wired $119.95 e e
“U.S. Pat. No. D-184,776 VIVM #232 5 "UNI-PROBEC)
“Top quaiity” — ELECTRONIC Kit $29.95 Wired $49.95

*U. S. Pat. No. 2,790,051
VACUUM TUBE VOLTMETER #221
Kit $25.95 Wired $39.95

KITS GUIDE. Ideal for veteran or
novice, 90W CW, 65W external
plate modulation. 80 through 10
meters.

HIGH-LEVEL UNIVERSAL
MODULATOR-DRIVER #730

RF SIGNAL GENERATOR #324

Kit $49.95 Wired $79.95 w: - (150kc-435mc)

Delivers 50W undistorted audio. <O Kit $26.95 Wired $39.95
Modulates transmitters having - x O TV-FM SWEEP GENERATOR

RF inpufs up to 100W. Unique o 0° & MARKER #368
over-modulation indicator. Cover 10 @ Kit $69.95 Wired $119.95
E-5 $4.50. '

GRID DIP METER #710 =

Kit $29.95 Wired $49.95 DYNAMIC CONDUCTANCE TUBE
Includes complete set of coils X v & TRANSISTOR TESTER #666

for full band coverage. Continu- ' - » Kit $69.95 Wired $109.95
ous coverage 400 kc to 250 mc. L WT TUBE TESTER #625

500 ua meter. Tk | Kit $34.95 Wired $49.95

EICD, 33-00 N. Bivd., L.1.C. 1, N.Y. 7311 <« §

Show me how to save 50% on 72 T o i e e e A e S e U BB o S I
models of top-quality: [] Ham ®

| Gear [] Test Instruments [0 Hi-  AdAress.....cccoeecvereecuieeeeserrnssinsssssssssesssssssssssensssenss - |
A T Fi [ ] Send free Short Course for E

33-00 Northern Bivd,, Novice License. Send free cata-  CitV.....ooooooviooisimisnnns. ZonE o Stilte. o ..ﬁl
Long Island City 1, N. Y. log and name of neighborhood =

EICO distributor.Send 36-page Stereo - Hi-Fi Guidebook: 25¢ enclosed for postage & handling < |
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LAIMAIPL iR LA A 72 VMACATINE a E



NO GUYS

\1 THREE REASONS WHY
i YOUR BEST BUY IS...
A - : = £
5 r:i | Wﬁf ' sz- | q :':fiffé:'* S ﬁ':;';i‘.i.' :=.=ea-=..'
Wl e
I 1‘. |:: | R J t | -__- - -
T E-Z WAY AERO-DYNAMIC
- design da:rgn_s__us_. wind load
~and . provides . telescoping
- action that permits raising
o Al : and anﬂring of tower sections,
(' CRANK UP TO 60 FEET,
O [l " DOWN TO 25 FEET and

+ TILTS OVER FOR ACCESS

. TO ROTOR OR BEAM.
STRENGTH is built-in to
every £-Z Way Tower...Heavy
wall steel tubing legs, con-
tinvous diagonal bracing of

AT

N 5n|id“$f§ﬂ| rod and electric-
s’] cally welded throughout....no
loose balts or nuts here. E-Z

Way design and strength are
your assurance of DEPEND-
ABILITY that you can count
I | on year after year. See your
nearest distributor today or
write for free literature.

The SATELLITE

Model RBX-40-3P (Painted) $335.00
9| Model RBX-60-3G (Ga lvanized) $410.00

MOUNTING KITS:

GPK X60-3 (Ground Post)
BAK X (Wall Bracket)

BEAM

_-
o,

1L

$125.00
$17.00

M| Freight Prepaid anywhere in (48) U.S.A.

I

TRIBAND

P STASINNIADS TS S s

P.O. BOX 5767 e« TAMPA 5, FLORIDA

. .. de W2NSD con't

Moon Trim

Sam Harris W1FZJ, chances debeardization
at the business end of the Rube Goldberg con-
traption set up to cut the tape to open the
Hudson Division Convention. I'm a little con-
fused about the setup, but it went something
like this: a signal was to be sent from W1FZJ
on 1296 me via the moon to WS8LIO out in
Dorset, Ohio, From there what was left of the
impulse was to he sent to K2MGE out on Long
Island. It was then to be relayed to a waiting
receiver on top of the Statler-Hilton Hotel in
Manhattan and down to the Convention Floor
where it would be used to operate solenoid
driven shears,

The shears were snapping angrily at anyone
who dared to near them when I looked in on
the setup the night before the Convention, be-
Ing energized by random noises reaching the
receiver. I missed the Big Event the next
morning, but it obviously must have come off
because eager amateurs began pouring into the
exhibit area at 9 A.M. and queuing up for
subseriptions to 73. Note “73” button on Sam.

Sam Harris, WIFZJ

S B A R e 4 e e O
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MINI-PRODUCTS 4-BANDER

Dl Kkt .-

.._._F-'_F'_F- h
=il ~_| .~ 4 BANDS ..... Small size . ..
:-:._ .;:r -
e _ 3§ S+ Light enough for any
P L — ™1+ TV Rotor
gl = .1 e ""h-k,m_“_ ___,,-v""“-_ 8 BEE
‘th— -\""-1._ I

® For the ham with limited space and those desiring maximum |

efficiency in the smallest size, Mini-Products takes pride in intro-

ducing the first truly Miniaturized multiband antenna, using the

Model B-24 ‘
2 elements |

new Multiple-Hat principlet a new concept in Multiband anten-

nas which provides coverage of any number of bands within a |

Amateur f:f ! two octave range with a single antenna. ' l

$54.95 End loading employed on all bands—universally accepted by |

7 7 : | antenna designers as the most efficient method of miniaturizing

® Four Bands—6, 10, 15, 20 and maintaining the high radiation resistance and radiator current

® Maximum element length necessary for effective radiation. |
11'-6"", boom 6'-10"'

® Turning radius 7’ ;
® Weight— 11 |bs. v ,fj

® Gain—comparable to any l "ﬂ:

antenna of equivalentsize Mo de| M L. 4 M 0 B I L E

® SWR—Less than 2:1 on

all bands Amateur Net
® 6061-T6 alominum 7&1&1&& -
elements and boom ® Four Bands — 6, 10, 15, 20 -
® 1" diameter elements ® Overall height— 5'-8"
for maximum band width ® Up to 5 db. gain over base loaded antenna’s of .
® Can be assembled in equivatent helght '
® SWR — Less than 2:1 on all bands

smallest garage A : 2 S
9 g ® 1" diameter Radiator for maximum band width

tPatent Pending ' ® 35-24 base stud — Fits all standard mobile mounis

*NOTE —Pennsylvania residents add 4“; Sales Tax

i B |
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A PRE-ENGINEERED HAM EQUIPMENT
CENTER WITH BUILT-IN POWER &
COMMUNICATION FACILITIES

Bring the ham center up out of the cellar—Ilet the whole family share in the
fascinating world opened up by global communications. The handsome styling of this

functional unit fits well in any decor—neatly organizes equipment and cables.

@ 2 |
L7 @
@
: DA ol
=
0 ~l

) N\@

DELUXE STATION FACILITY . . . complete with formica top,
vinyl trimmed ends, shelf and all electrical and mechanical
features listed above. Approx. shipping weight 190 Ibs.
F.O.B. BROCKTON, MASS.
Part number 5203-2DSFA AMATEUR NET only $139.95.
STANDARD STATION FACILITY OR WORK BENCH . . .
complete with standard steel ends, masonite top, and all
applicable features as described above. Approx. shipping
weight 160 |bs. F.O.B. BROCKTON, MASS.
Part number 5203-2SSFA AMATEUR NET only $99.95.
Order direct from factory or write to customer department
for additional information.

AL DE|N| rrooucts comeany

BROCKTON, MASS.

OUTSTANDING FEATURES—

i

12.

Additional accessories will be available soon—watch for advertisement.

28 e 71 MAGATZINE

UNIQUE power channel safely encloses all inte)
connecting wiring, relays, ete. Eliminates “‘rat’s
nest’” behind equipment. Room for built-in powe
supply, filter network, etc.

CONVENIENT “big switch” with indicating fuse
holder and neon pilot light—additional individy
ally controlled and fused cirecuit switches may &
added.

THREE wire detachable line cord brings in a
power—insures proper grounding.

POWER channel has eight 110-volt outlets—
above top and 4 below top—with grounding contac
—eliminates makeshift outlet strips or adapter
COMFORTABLE operating position—legs are ac
justable to suit wvour individual needs—caste)
may be added for portability.

MASSIVE 13{” thick top 26" x 60" provides amp!
room for transmitter, receiver, VFO, amplifier, et
Deluxe top is white formica—standard is masonit
ADJUSTABLE shelf, standard on deluxe mode
holds test, monitoring or other equipment cor
venient to operator.

END panel covers removable—provide addition:
storage area for tools, tubes, ete.

DELUXE model equipped with 3 S0-239 R ar
tenna lead connectors.

EASILY assembled with 14” wrench and serev
driver—all secrews removable with coin.
PLEASING appearance will appeal to XYL. D
luxe—two tone gray—egleaming white formica to
——vinj.r.l trimmed ends. Standard—gray with brow
masonite top.

HEAVY gauge bonderized steel construction wit
baked enamel finish will .last a lifetime.

Specs.and prices subject to change without notic

MSVEMBEDR 104



Thomas C. Sowers W3BUL
47 Bethlehem Pike
Colmar, Pennsylvania

(ADH} amateurs who have hesitated going
mcbile because of the necessity of making
iternal connections to the auto radio will find
1is x-sistor converter the answer to their long-
waited dreams. It is also adaptable to the
1d1lo of the newer cars having the 12 volt bat-
Ty system. The only necessary connection to

PARTS LIST

V-1—SPST Slide Switch

—Amphenol 50-239 coaxial connector
—(RCA Type) Phono Connector

itt. 9V Mallory No. TR-146R

ansistor Sockets (3) ELCO 3301
al—28 mc (overtone)

COIL DATA

—18 tudrns, 726 E. wire tapped at 3 turns from bottom
end.

—18 turns, 726 E. wire tapped at 3 turns and 9 turns
from bottom end.

—18 turns. %26 E. wire taoped at 3 turns from bottom
end. The secondary is one turn of #26 E. wire over
the primary with a piece of plastic tape between.

—Vari-Loopstick Lafayetie MS-11 or equivalent. The sec-
ondary is 48 turns of =26 E. wire scramble wound
over the primary with a piece of plastic tape between.

, L2 and 13 -re wound on Combridge Iron slug-tuned
LS5 coil forms. Space wind the coils to cover one
inch for wide tuning range.

Capacitors C7, C8 and C9 may have to be altered
slightly for the 15 meter band.

MVYVCLIDED 104N
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Transistor
Printed Circuit
O Meter

Converter

the auto radio is through the antenna, and
this is simply a matter of plugging the antenna
into the converter and running a short piece
of coaxial cable to the antenna jack of the
radio. The normal auto antenna may be used
satisfactorily if it is extended to its full length,
but a mobile whip of the proper length will
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=
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TRANSISTOR CONVERTER

OoQ o [Ime

T.C. SOWERS, W3BUL
CHARLFONT, PENNA.

Fig. 2—Bottom VYiew

give much better results and bring in the weak
signals.

The early experiments were made using the
PHILCO MADT 2N502A and 2N1158A Mili-
tary type transistor. These transistors will
oscillate well over 500 me but prove to be too
expensive for the average amateur and also
are much more valuable for frequencies above
the ten meter band. The availability of the
PHILCO MADT T1832 and the T1833 at $2.93
at the time of this writing makes the x-sistor
converter almost as inexpensive to construct as
it would to construct a converter using the
old fashioned, power consuming tubes which
they replace,

The first model using the Military transistor
was constructed on a brass chassis and was not
crystal controlled. Transistors are sensitive to
temperature changes and there was consider-
able chasing on the auto radio dial in order
to keep a signal audible. The final design is a
printed circuit board, a crystal controlled oscil-
lator circuit and a self-contained power sup-
ply. The completed circuit board is mounted on
a 6x4x2 inch Bud aluminum chassis. The
power supply is a Mallory No. TR-146R mer-
cury battery and is mounted under the chassis.
The total current drain for the x-sistor con-
verter is 2.5 to 3 ma so the battery should last
for 3 or 4 months. The measured overall gain
was 28 db at 29 me with a loss of 2—3 db at
28.5 and 29.5 me. The gain may be increased at
either end of the band by peaking the coils at
the desired section.,
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The writer has been using the x-sistor con
verter for several months on ten meter mobil
work with excellent results. A test has als
been conducted side by side to a erystal con
trolled and a well known commercial unit wit
comparable results. Several amateur friend
have constructed the converter and claim satis
factory performance and feel that the cor
struction was a really worthwhile project.

The Circuit

If we follow the circuit diagram of the x
sistor converter in Fig. 1 we see the antenn
18 capacity coupled to the antenna coil L
through C1. The signal i1s then fed from th
tap on L1 to the base of Q1 which is the 1
amplifier, This signal is then capacity couple
to the base of transistor Q2 which is used a
a mixer, and also to the base of transistor Q
which 1s the oscillator. The signal from th
collector Q3 appears across the primary c
L3 and a portion of this is tapped off for feec
back through the 28 me erystal into the emitte:
The oscillator injection is link coupled to th
emitter of the mixer Q2 from the single tur
of wire over L3, The col'ector circuit of th
mixer transistor is tuned by L4 to the if ¢
the auto radio. Stabilization is provided in th
emitter circuits with resistors R3, R7, and R1I

The circuit bogard, being the platform ¢
construection, must be made first. This is not @
difficult as it may at first seem. With a litt]
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Fig. 3—Top View

patience and a couple of hours of effort a pro-
fessional looking circuit board will be the
reward.
Material List for Circuit Board
1. Copper clad laminate board 3 x414"
(Lafayette Radio MS-512 or equiva-
lent).
2. Tape resist circles 4" diameter (Lafay-
ette Radio MS-737 or equivalent).
3. Tape resist s x 320" (Lafayette Radio
MS-735 or equivalent).
4. Etchant 6 oz. (Lafayette Radio MS-729
or equivalent).

Start with the copper clad laminate circuit
board material and layout as per Fig. 2. The
simplest method is to take Fig. 2 and place it
over the copper side of the board with a pilece
of carbon tracing paper between. Trace points
one through seven for the coil forms and the
transistor mounting holes, then continue trac-
ing the circles and connecting bars throughout
the entire circuit board. After tracing, it 1s a
simple matter of applying the tape resist
circles to the circles you have traced and apply
the s tape resist for the connecting bars.
After the resist tape circles are applied remove
the small centers which are punched through.
By removing these centers, this will after etch-
ing, leave small centering points for drill spot-
ting. Apply a tape resist circle to the board for
spotting transistor and coilform mounting
holes. ‘ : ;

Another method of constructing the circuit
board is to lay out and drill holes for the coils

MAVELIDED 10AN

and transistors and temporarily mount these
parts. Following Fig. 2, apply tape resist
cireles and '’ resist tape as nearly as possible
to the drawing, being certain enough spacing
is permitted for mounting resistors and capaci-
tors as shown in Fig. 3.

After the resist tape is completely applied,
roll it down tightly with a round bottle or jar
and the board is ready for etching. Pour etch-
ant solution into a glass dish or plate. The
author used an old soup bowl which had a flat
bottom. Immerse the cireuit board into the
solution with the copper up and agitate slowly.
The board may be removed, rinsed in clear
water and examined after about 10 minutes of
etching. The process may have to be repeated
several times, being careful not to over etch
as this will tend to undercut the resist tape.
The entire etching time should be 20 to 30 min-
utes in the solution. When all the excess copper
has been dissolved rinse the board thoroughly
with clear water. To eliminate any possible
further chemical action wash the board in a
solution of one tablespoonful of baking soda to
one pint of water for 30 to 45 seconds. The re-
sist tape may now be removed, and if the above
instructions have been followed closely you
should have a neat clean looking printed circuit
board. The next step is to drill a " hole
through the center of each copper circle for
mounting components and drilling holes for the
coils and transistors. When drilling holes for

(Continued on page 59)
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ANY new hams start off their amateur
radio career with either a low cost or
out-moded receiver. “You’ve got to hear ’em
to work ’em,” to coin a phrase, and these re-
ceivers generally sound almost as if they’re
turned off when you tune above twenty meters.

A Complete
Four

Band

Crystal
Converter

Donald A. Smith, W3UZN
Associate Editor.

One of the simplest solutions to this problem,
other than shoveling the cabinet of the old
receiver full of dollar bills and heading for
the nearest dealer for a trade on a new Super
Band-Banger Deluxe, is to put some ‘“hot”

converters in front of the old relic and then
stand back.
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International Crystal Company has a whole
series of converters which are so reasonable
that it is a shame not to buy a set and build
’'em into your station. All I did was put four
of them on one chassis, complete with a power
supply so it wouldn’t be necessary to put any
extra drain on the receiver, install an an-
tenna and filament switching arrangement,
and I suddenly had the equivalent of a good
receiver. Since the output of these converters
comes in on the broadcast band you can con-
nect the unit to just about any receiver and
get good ham-band reception.

The 20, 15, 10, and 6 meter converters were
my choice. You may prefer to add the 11 meter
Citizens Band converter and make it five
bands. Permission granted. Be sure, when you
order your converters, to specify the BC if
of 600-1600 ke.

The only connection between this unit and
your receiver is the antenna. This means that
you can use this with any of the ac/de receiv-
ers such as the National SW-54 and the Halli-
crafters S-38. Sensitivity should run better
than 1 mierovolt, which is darned good.

Construction

A long slender case is used to house the con-
verters and power supply. This may appear
unusual, but it is less demanding on desk space.
It may be placed next to the receiver, bolted
under the desk, or in any other convenient
spot. The converters are mounted on their
sides by means of small right angle brackets.
They come with holes in each corner, so the
printed circuit boards do not have to be drilled.
The converters are mounted with the erystals
up and the terminals down close to the chas-
sis.
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FM VEO Exciter

D. L. Cabaniss, WITUW
|65 Matthews St.
Bristol, Conn.

H AVE you been listening on 10, 6, or 2 meters
lately? If so, then I'm sure you have
heard quite a few amateurs using narrow (and
wide) band FM. With the advent of all the
surplus commercial FM gear now appearing
on the ham market, many amateurs have in-
stalled these single and multi-channel units in
their automobiles. The advantages of mobile
I'M cannot be appreciated until you have tried
it!

Those familiar with the operation of FM
equipment know that a FM signal may be
tuned in on a AM receiver by tuning to either
side band (slope detection). However, the re-
verse is not true. An FM receiver will not
receive an AM signal. FM receivers are de-
signed to purposely “wash out” any amplitude
variations appearing on the received carrier,
whether these variations be in the form of
noise or AM modulation. TF' and limiter stages
in M receivers run at low plate voltages and

are designed to saturate above a small signal
level.

IAdA & T LA AT ATIMNIC

All this boils down to one fact; you can
hear the FM mobile on your home station re-
ceiver, but the mobile station will not be able
to copy your AM signal on his FM receiver.

The best way to solve this problem (other
than purchasing a surplus FM transmitter) 1s
shown in the photograph; a cut-down version
of the 40 meter ARC-5 (BC-459) transmitter
with a built-in reactance tube modulator. It
took the author about three evenings to build
it up and it performs like a million buecks.

However, t6 modulate this VFO with a re-
actance tube proved to be somewhat of a prob-
lem. Those familiar with the operation of a
reactance tube modulator know that the re-
actance tube is usually connected to the tuned
plate circuit of the oscillator and the plate
of the reactance tube is usually at the same
rf and de potential as the plate of the oscil-
lator. When the grid voltage of the reactance
tube changes (this change in voltage resulting
from speaking into the microphone), the plate
current of the reactance tube changes, thus

MAAVELWICGED 10L4LA



anging the current through the tuned plate
rcuit of the oscillator and shifting the os-
llator frequency. However, the oscillator plate
rcuit of the ARC-5 transmitter is at rf ground
itential through a .05 mfd capacitor (refer
the circuit diagram). After considerable ex-
rimenting, I wound up with a modified re-
tance tube circuit connected to the oscillator
id circuit.
The maximum fundamental frequency shift
my particular unit is approximately = 1
. Feeding this unit into the crystal socket
my Apache, and multiplying up to 10 meters
ves a carrier swing of = 4 ke (8 ke band-
dth). Above 29.000 me, wide band FM is
rmitted, so the deviation control may be
n full open. However, below 29.000 me,
BFM must be used so the deviation control
ould be cut back to produce a fundamental
cillator swing of .750 ke. This produces a
rrier swing of + 3 ke (6 ke bandwidth) on
n meters. If the exciter is used in the 8 to
me region for multiplication up to 6 meters,
termine the carrier swing by multiplying
e oscillator swing X 6. If the unit is used
- 2 meters, multiply the oscillator swing X
(in the 9 me region) to determine the car-
ar swing at 144 me. (My particular unit has
en used on 10 meters only, but 1f sufficient
ages of multiplication are available, the unit
ould perform very well on both 6 and 2

meters). The deviation control therefore has
a different setting for each band of operation.
The ARRL Handbook contains excellent in-
formation pertaining to the calibration of FM
exciters, It is suggested that the builder con-
sult the Handbook and determine the oscillator
swing before using the unit on the air.

Construction

You can build this FM-VFO without hacking
up the BC-459, but it does make a neater unit
if you do chop it in half. If you follow my lead
you will use the variable condenser which 1is
attached to the front panel to tune the VFO
and take out the other one plus the fixed con-
denser. Remove almost all of the wiring, leav-
ing only those wires coming from the VFO
coil unit. It is a good idea to replace the power
socket with a regular octal tube socket.

Replace the 12 volt 1626 oscillator with a
6J5. Wire in the 6AGT7 reactance tube in the
center socket and the VR tube in the remain-
ing socket., 23y o

The photos show almost everything else. You
can put tape behind unused holes, putty them
in with metal putty, sand and paint. -

The reports I have received with this ex-
citer driving my Apache have been very good
and the FM mobiles have stopped -calling
QRZ? Y
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Some Notes

On
Mobile Power

OR MANY persons, the problem of power for

a mobile rig was solved a couple of years

ago with the introduction of the transistorized
de-de converter and its amazing efficiency.

For others, however, the transistorized
power supply didn’t prove to be the solution
to the problem. This is the story of another
high-efficiency answer to the ever-present prob-
lem of the mobile ham—power,

Though the transistorized supply is admit-
tedly vastly superior to the older high-voltage
sources in both utilization of battery power
and in ease of operation, it does not permit
an appreciable increase in transmitter power.

Yes, with a good transistorized unit you can
run a 100-watt mobile while dynamotors re-
stricted you to 50 watts and vibrapacks were
doing well to power a 10-watt peanut whistle,
But the difference between 100 watts and 50
watts is only 3 decibels, and that’s less than
half an S-unit.

Taking into consideration the relatively in-
efficient antennas wusually available for a
mobile rig and the poor location conditions
usually encountered, it's not hard to see that
a mobile unit must have high power to be cer-
tain of contacts.

If your only interest is gabbing with the
gang on your way to and from work each day,

Jim Kyle, K5JKX/6
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this business of “certain contacts” may not be
important to you. However, if you ever plar
to use your mobile gear in civil defense o1
disaster work, the more power the better. Anc
no one likes to be drowned out by a 100-watf
home station.

The limiting factor which keeps most mobile
installations below the 100-watt power level i:
the car’s own power system. Almost n¢
standard generator will deliver more than 50(
watts—and this can only be attained at speed:
above those considered safe in urban traffic.

Of this maximum 500-watt capability, more
than 100 watts are normally consumed by the
auto ignition and instrument system. Anothe;
150 watts or so go into the lights during nigh
driving., This leaves only some 250 watts avail
able for powering any accessories, keeping the
battery charged, and running a ham station—
and this 1s all calculated on the basis of 60
to 7T0-mph speeds. At 35 mph, there’s almos
nothing left over.

At traffic speeds, you can see, the mobil
ham station must draw all its power from ths
battery. The battery will normally deliver abou
200 watts for one hour before giving up an
quitting. Most mobile operators have alread;
learned this, and carry a pair of heavy jumpe
cables with alligator clips to steal power fron

Fig. |—Schematic Diagram, Alternator Installation

NOTES:
|—Use No. 0 electric-welder cable for these leads.
2—Use No. 14 auto primary wire for these leads.

3—Schematic as drawn is for positive-ground system. For negative ground, move ground point to
black terminal of rectifier and reverse field-coil connections.
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nother car’s battery after an extended ses-
ion on the air.

These facts may seem to limit all mobile
quipment to the low-power -classification.
lowever, there’s a way around them—and
nat’s the thing this article is all about.

The power limit imposed by the car’s elec-
rical system is traceable directly to the gen-
rator. Shunt-wound de¢ generators are no-
yrious for poor current regulation with vary-
12 speed, and any dc¢ generator is limited in
urrent capacity by the brushes and com-
wutator,

Neither of these difficulties are present in an
¢ system. For many years, alternating-current
vstems for automobiles have been available.
Tanufacturers include Delco-Remy Division
f General Motors, and the Leece-Neville Co.

Using an alternator in place of the gen-
rator, the car’s power system has a 300-watt
apability with the engine idling, and this
gure rises to 700 watts at a speed of 20 mph.
l’s no wonder that police and emergency
ehicles have long used alternators for power.
The main drawback to an alternator sys-
>m has been the cost. The current price of a
eece-Neville 700-watt 12-volt unit, with do-
-yourself installation, is slightly over $250.
he Delco unit is slightly more expensive.

However, these prices are for factory-new
juipment. Used alternators can be bought for
eanuts—almost.

Least expensive are the 6-volt units, which
re being advertised for $40 complete with
setifier and regulator and ean ocecasionally be
yund cheaper (at one time the author was
fered three new 6-volt alternators for $5
ich, complete). Used 12-volt systems can be
urchased for $85. Best place to check for
1ese is in the classified ads of Ham Swap. If
ou find none there, ask your local police-radio
spairman.

Installation of an alternator is simple but
irty. Remove your old generator and voltage
gulator. Get a mounting bracket for your
10del auto from the local Leece-Neville or

PARTS IDENTIFICATION:

T1, T2, T3—Surolus 400-cycle fil. XFMR, 120-volt pri.,
&.3*:!:&" sec., 30-amo sec. rating. Connect back-
ward.

D1 thru Dé6—Silicon diodes, 600-volt PIV, 500 ma.
Mallory TN 2093 units may be connected in
series to reach this rating, as can Audio Devices
30-B5 units.

L1—1 henry choke (Merit C-2996 or equivalent).

Fig. 2—Schematic diagram, 3-phase delta-wye
full-wave power supply for use with mobile
alternator system.

Delco distributor (average cost, $5). Bolt the
alternator in place where the generator came
out, and install the regulator in place of the
old regulator. The rectifier can be mounted
either on the fender or behind the grille, Ele-
pending on space available in your engine
compartment.

If you get a new alternator, it will include
a cable kit. A used one may not include the
cables. If you have no cables, make them from
No. 0 welding cable to the size necessary. Fol-
low the schematic diagram, Fig. 1, for rout-
ing of wires and connections.

If your battery has been in service for some
time, it will be best to replace it when you in-
stall the alternator. Get a good, glass-plate
unit, and you’'ll never have a dead battery
again. Batteries which have been allowed to
remain partially discharged, as is the usual
case with a generator-type system, usually go
completely dead as soon as the high output of
the alternator hits them.

With an alternator installed, your auto-
power problem is solved. But that’s j_ust half
the story—for ac, even 700 watts of 1t, won’t
do much for your signal strength. Y_nu’re g0-
ing to have to change it to dc to use 1t.

Vibrapacks, dynamotors, and transistor
power supplies can all be used suucgssfully
without worrying about battery drain, but
there’s a far cheaper way once you have an
alternator installed. That’s construction of a
supply which works direct from the alternator.
Efficiency ranges higher than 90 percent with
such a supply, and there’s no wear and tear
on the battery or regulator either. ‘

In a 12-volt system, alternator output will I_Je
14 volts, 3-phase, ac, and the frequency will
vary from 80 to 1000 cycles as you speed or
slow the engine. Conventional 60-cycle power
supplies don’t perform well under these condi-
tions.
However, a 3-phase high-frequency supply
can be easily built using mostly-surplus parts,
and the combination of the alternator system

and the 3-phase power supply will cost only

o bod A ™ A=TIRIT - 1=T



slightly more than would a conventional tran-
sistor power supply to be used with conven-
tional auto systems.

A schematic diagram of such a unit, de-
signed for 500 volts output at 500 ma (enough
to power a 200-watt final and leave 50 watts
to drive the exciter), is shown in Fig. 2.

In building the power supply, surplus 400-
cycle transformers which can be obtained for
less than 50¢ each can be used for the 3-phase
step-up system. Proper phasing is essential
for correct operation. It can be assured if
identical transformers are used for the three
legs. Proceed as follows:

Mark one secondary terminal of each trans-
former “1” and the other “2”, taking care to
make sure that the corresponding terminal on
each transformer bears the same number (it
makes no difference whether the start or finish
of the winding is 1). Mark the primary termi-
nals “A” and “B” in the same manner.

Connect the 6.3-volt secondaries all in series,
terminal 1 of transformer I to terminal 2 of
transformer 1I, terminal 1 of transformer II
to terminal 2 of III, and terminal 1 of III to
2 of I.

Connect all “B” terminals of the 120-volt
primaries together, Tape the connection. Take
output from the “A” terminals.

The delta-connected secondaries are con-
nected to the three output terminals on the

alternator. The primaries go to the 600-vol
silicon rectifiers as shown on the schematie,

Note that very little filtering is necessar;
with this circuit. Input frequency varies fron
80 to 100 cycles, and the delta-wye circuit ha
only 4 percent ripple at the rectifier outputs (a
a frequency six times the input frequency). Fo:
many applications, ripple is low enough witl
no filtering. The choke and the .1 mfd capacito:
remove most of the residual 480- to 6000-cycl
whistle.

If a lower-voltage supply is desired, use o
12.6-volt transformers in place of the 6.3-vol
units will cut output voltage in half withou
affecting current capability. Rectifiers the:
need be only 300-volt PIV rating. A dual-vol
tage supply, convenient for operating excitex
receiver, and final from the same unit, is bes
achieved by use of a tapped bleeder as show:
in Figure 2.

This power supply brings an end to flea
powered mobile operation by necessity—bu
it does have one small disadvantage. It’s this
The auto motor must be running for operatior
In most cases, this is all to the good anyhow
A fast idle is all that'’s needed.

Suggested final tubes for use with this eix
cuit include four 6146, 807, or 1625; tw
4X150A, or any others capable of taking th
high-current relatively low-voltage outpu
Happy mobiling! [T

Cardboard Chassis

Jim Kyle, K5JKX/b

RANSISTOR circuits, unlike their vacuum-

tube counterparts, don’t need large metal
chassis to support the weight of the com-
ponents.

This isn’t news to anyone who’s followed the
transistor - construction - project literature.
Nearly all construction articles specify
punched phenolic cards for the chassis.

However, punched phenolic is available only
by mail order in many areas, and in all cases
proves a bit expensive for the ham with a
limited budget. Here’s a twist on the phenolic
card chassis which retains all advantages and
adds a few of its own. Use drafting board or
other heavy cardboard instead!

Like phenolie, paper board is lightweight
and is a good insulator at the voltages, cur-
rents, and frequencies generally encountered
when working with transistors.

Unlike phenolic, paper board is easily
worked with secissors and needles. Gone are the
tedious hours with finetoothed saw and file.

Drafting board, in the small sizes generally
used for transistor chassis, can usually be
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obtained for free from a friendly draftsmai
Lacking this opportunity, use photo mountin
boards. They’re available in 16 by 20 inch siz
from any photographic supply house caterin
to the advanced-amateur trade, for less tha
50 cents each. One mount board will furnis
chassis for dozens of projects.

The only “special” tools needed to prepa:
a chassis are a pencil, ruler, pair of scissors c
sharp knife, and dividers or a large sewin
needle. The dividers or needle are used 1
punch component-lead holes.

First, cut the card to size. If you’re plannin
to put the finished unit in a Minibox or simil:
case, cut the card %4 inch smaller than tl
inside measurement of the case. This allov
room for mounting brackets.

Next, arrange the components on the card :
you want them. Try to keep all signal-carryir
leads as short as possible.

When the layout satisfies you, mark the pos
tion of each component and its leads on tl
card. It’s helpful to transfer the schemat
diagram to the card after the layout is made-



marking all connections and indicating all
parts values. If you make the marks lightly,
there’ll be no danger of shorting out com-
ponents with the pencil lines.

Now get out the dividers or needle and punch
all holes. Transformers can be mounted by
using a sharp knife to cut slots for the mount-
ing ears,

With all holes punched, it’s time to put the
components in place. Thread the leads through
the holes, and if necessary bend the lead flat
against the backside of the card to hold the
part in position.

The final step in this construction method is
the soldering of all connections. Be sure to in-
sulate bare conductors with spaghetti tubing
to prevent accidental short circuits. When
soldering semiconductors, use a pair of long-
nose pliers between the semiconductor and the
solder joint to act as a heat sink and prevent
damage to the semiconductor.

That’s all there is to it, basically. Here are
some hints gathered through experience which
speed cardboard-chassis construction:

Transistor sockets and cardboard chassis
don’t go together very well. It’s handier to omit
the socket and wire the transistor directly into
the circuit. Three small holes for the transistor
leads hold the component more firmly than
would a socket.

Connections to off-chassis elements should be
routed through a binding post. Continual flex-
ing of the lead can cause the wires to break.
A 6-32 by % inch machine screw through the
cardboard, with its head at the back side of the
chassis, works well., Solder a wire into the slot
of the screw, using resin-core solder and a very
hot iron, to make the connection to the chassis-
mounted components.

Circuit markings (terminal indications,
identification of transistors or other compo-
nents, ete.) hold up best if marked on the card
with India ink rather than pencil.

When all wiring is complete and every joint
soldered, a coat of clear plastic spray such as
Krylon Automotive Grade will protect the fin-
ished project. If you need an especially-strong
chassis, give the card three or four coats of
plastiec spray before mounting the components.

All other details are shown in the photo-
graphs, which feature the hands of K5QGO,
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Stop
That Noise!

P ARTICULARLY when operating mobile, a
good noise limiter in your receiver often
makes .the difference between a contact and a
near-miss.

But what is a good noise-limiter ecireuit?
This question has faced every ham at one time
or another, since nearly every published circuit
has at least one major disadvantage or an-
other.

As In many other questions, the only answer
to this one is, “It all depends on the situation.”
The noise limiter which one ham finds perfect
may be completely unacceptable to another
amateur because of differing requirements.

To help you decide which noise limiter is
good for your needs, here’s a more-or-less com-
plete listing of the various circuits developed
since the days when Signor Marconi tapped
out “Sorry, QRN” to his colleagues and sat
down to devise a way around static erashes.

Noise limiters can be classified in several
manners, as series or shunt, audio or if, ete.
Here, they're classified as peak limiters and
trough limiters, since each of these types
serves a separate purpose.

The peak limiter removes spheric crashes,
key clicks, and ignition-noise signals from the
receiver output, adding to the pleasure of op-
erating. Virtually all limiters included in com-
mercial gear fall into this category.

The trough limiter removes all signals below
a certain preset level and allows only signals
above that level to pass. It has no effect on ig-
nition or other high-peak noise, but will remove
every trace of receiver hiss, When properly ad-
justed, it will pass more than 90 per cent of an
aufliu signal while erasing all background
noise.

Peak limiters fall into two broad categories,
series and shunt, according to circuit configu-

ration. Each type has its disadvantages and
its advantages.

The series peak limiter generally does a
more effective job of removing signals above
limiting level than does the shunt type, but it
does so at the cost of increased distortion of
the limited signal.

The shunt peak limiter is the easiest to add
to an existing cireuit without changes. Its main
disadvantage is a small amount of leakthrough,
which shows up as weak noise pulses getting
through the limiter.

The series peak limiter consists of a diode,
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biased for switching action, connected in series
with the audio signal path through the re-
ceiver. This diode circuit may be either half-
wave or full-wave.

Fig. |—Half wave series peak limiter.

The half-wave series peak limiter’s sche-
matic diagram is shown in Fig. 1. It may be
built on a small card chassis and inserted in
any receiver as illustrated in Fig. 2. Semicon-
ductor diodes work in this circuit, but be sure
to use a unit with high back resistance such as
the 1N54. The base-emitter junction of any
common transistor (2N107, CK722, ete.) also
makes a good diode for this purpose.

Fig. 2—Connection of series peak limiters.

Here’s how it works. The audio signal out of
the detector is fed through the input resistor to
the diode. When the audio signal is less than
the diode bias voltage, the diode is conducting
and appears as a short circuit. This lets the
audio through to the output side, from whence
it proceeds to the rest of the receiver.

A positive peak signal greater than the diode
bias voltage drives the diode’s cathode positive
to its anode, switching it off. There is then no
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path for the audio from the detector to the
rest of the receiver, and the pulse peak is
limited. When the peak passes, the diode recov-
ers and restores the audio path.

A negative peak signal greater than the
diode bias voltage will not be affected by the
half-wave limiter. However, negative-peak
audio (which is positive-peak at the detector
input due to phase inversion) is automatically
limited at the detector to zero. If the incoming
signal 1s 100 percent modulated, negative
peaks will pose no problems.

The full-wave series peak limiter, shown in
Fig. 3, was developed to overcome the lack of

limiter.

Fig. 3—Full wave series peak

negative-peak limiting (which proves a handi-
cap if incoming signals are not fully modu-
lated) in the half-wave circuit.

Using nearly twice as many ecomponents, this
limiter circuit provides positive control of both
positive and negative peak levels. It is prob-
ably the most effective of all peak-limiter
circuits.

Its operation is the same as the half-wave
version on positive peaks. Negative peaks
above Iimiting level cut off the other diode in
a similar fashion. Limiting level can be varied
from less than 10 percent modulation to 100
percent modulation by adjusting diode bias
voltage accordingly.

Another version of the series peak limiter,
using a triode instead of diodes, has been wide-
ly used. It is standard equipment on many of
the older Hammarlund sets, notably the early
Super-Pro line, the BC- versions of the Pro,
and the HQ-129X. The BC-779 version is
shown in Fig. 4. :

This limiter depends on controlled cathode
temperature to achieve its effect, rather than
on biased-diode switching. Although it’s a bit
more complex, it’s also more effective than the
half-wave diode circuit,

Incoming signals are passed by the triode in
cathode-follower fashion so long as they are
below limiting level. However, pulse peaks are
stopped because the tube runs into saturation-
produced by the lower-than-normal filament
temperature due to the resistor, and by the low
plate voltage. Limiting level is automatic since
plate voltage varies with incoming carrier
strength.

The filament resistor to produce lower cath-
ode temperature is a good trick to use with
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any noise limiter, if you use tube-type diodes.
It increases reverse resistance and makes the
transition from conduction to non-conduction
more sharp.

Incidentally, the ’ALb series of tube-type
diodes is generally superior to the 'H6 series in
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Fig. 4—Hammarlund limiter in BC-779.

noise-limiter service.

The shunt peak limiter is connected in
parallel with the audio signal path, rather
than in series. Like the series limiters, it may
be either a half-wave or a full-wave circuit.

The half-wave shunt peak limiter shown in
Fig. 5 is probably the simplest and least ex-
pensive noise limiter you can add to any set.
With only two components, it adjusts itself
automatically to variations in carrier strength.
Positive peaks are limited to a value twice that
of carrier voltage, while negative peaks are not
affected (as explained in the discussion of
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Fig. 5—Simple half wave shunt limiter.

half-wave series limiters).

The shunt peak limiter discussed thus far
was, like its series equivalent, confined to
audio-peak devices connected to the set at the
detector output. This is not the only manner in
which the shunt peak limiter can be used.

Shunt audio peak limiters can also be con-
nected at the speaker as shown in Fig. 6.
Selenium or silicon rectifiers with at least a
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Fig. 6—Speaker shunt limiter.

1000 ma rating are recommended for this ecir-
cuit in preference to tubes or smaller cerystal
diodes. The full-wave circuit is necessary here.

The speaker-attached limiter has the advan-
tage of simplicity, ease in connection, and
adaptability to any receiver without going into
the chassis. However, i