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Yes! I'm Interested in a Vesta Tower. Please
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"Mage" Magers, W~OJI, says
"O ld Timer or Novice-it will pay you to choose the lileti me stee l
tower the airports and many lead ing hams use! It's fun to erect
th is tower yourself. Just dig 4 holes, set anchor posts in place,
and bolt the pieces together. 5V2·foot ladder sections make it
eas ier to assemble as your tower goes up! let me send you all the
dope today!"

HURRICANE PROOF! NO VESTO HAS EVER FAILED!
HERE'S WHY:
• 4-Post Construction lor Greater Strength! • Completely
Self·Supporting-No Guy Wires to Break or Stumble Over!
• Completely SAFE-Ladder to Top! • Hot-dip Galvanized
Steel Lasts a LIFETIME! • Tower Shipped Complete-Ready
to Assemble!
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SMAll DOWN
PAYMENT!

24-MONTH TERMS!
Pi ck the Tow er You
W a nt ! V esta W ill Ar-
ran ge Term s If You N eed
'Em!

22- ' 19 2
28- • • • • 52 43
33- • • ' 288
39' • • 53 43
44- • • • ' 39 5
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77- • • • • ' 898

100- . · ' 139 2
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The View from Here . • •
\Vith all the technological ad vancements

that have been made in amateur radio in the
past few years, there's no reason why we
must perpetuate antiquity by using AM on
any of the high-frequency bands.

I'm sure this will evoke a few cries from
isolated corners, but the fact is, if you listen
in on the bands below 30 ~IHz at any time
of the day or night, AM stations in the Amer
ican phone band are few and far between.

Ten years ago it was the other way
around-sideband stations were in the minor
ity. Even five years ago the gentlemen's
agreement on twenty meters was useful-now
it is ridiculous. The two or three Ai\-l sta
tions operating between 14200 and 14250 do
a lot of complaining about the sidebanders'
violation of this archaic agreement, but
they're the only AM stations on the band.
Everyone else has gone to more efficient and
compatible sideband.

\Vhen king spark was outlawed in favor
of C\V and modulated oscilla tors were elim
inated from the high-frequency bands, there
were cries of anguish from a few who had
fallen behind the times. The same thing is
true today. There arc always a few who fail
to keep the pace.

The spectrum that we have available is
limited and there's not a chance in the world
that it will be enlarged. There's even a good
possibility that we'll lose part of it. At the
very best we'll have to contend with more and
more intruders. Therefore , it's incumbent
upon us to use the space we do have avail
able to the best advantage. Maximum utili 
zations of the bands available , cannot. with
in any stretch of the imagination, include the
use of Ancient Modulat ion. Most amateurs
arc aware of this and have switched to sid e
band.

Not only do AM transmitters require much
more bandwidth, they are inefficient and in
many cases, ineffective. This has been prov
en many times in the past, hoth theoretically
and practically. If you can cop y a station
Q5 on CW, about 90% of the time you can
make a successful contac t on sideband . Don't
try it on AM-90% of the time you won't
make it .

Although spectrum utilization and inter
ference are the two big arguments against
AM, there is one other important consider
ation-state-of-the-art. In years past, amateurs

2

donated much to the advance of the radio
art. As our technology sky-rockets forward,
there doesn't seem to be an awful lot that
the backyard experimenter and amateur can
contribute. However, we can use the best
techniques that are available-this doesn't in
clude A~I ; it went out with 872 rectifie rs.
general coverage communications receivers
and swinging links.

A lot of the A~I p rocrastinators will holler
about the high cost of sideband. Bunk! You
can buy a hi gh-frequency sideband trans
ceiver today from five or six prominent manu
facturers for about the same thing you paid
for a good communications receiver a decade
ago. If you don't like transceive operation,
remote VFO's are available from most of
the same manufacturers for less than a hun
dred dollars.

Kilowatt power amplifiers arc no problem
either-if it will work on AM, a few m odi
fications will turn it into a linear. In most
cases all that is required are a few changes
in bias. While all tubes were not designed
for linear operation, most of them wiII per
form pretty well when properly bi ased.

Furthermore, the conversion of an A~l

transmitter to double sideband is a relatively
easy opera tion. Although double sideband
uses twice the bandwidth of single side-band.
it has at least the same efficiency and the
trouhlemaking carrier is eliminated . The
widespread use of single sideband has pretty
much inhibited any serious experimentation
with double sideband, but it appears to offer
at least one advantage-synchronous detec
tion . \Vhen a p roperly d esigned double side
band system with synchronous detection is
used, QHi\1 free QSO's are apparently the
rule rather thun the excep tion. Not that I'm
ndvocutfng double sideband-I just think it
deserves more investigation.

It doesn 't really mak e a great deal of dif
Ference whether we use one sideband or two
-cci ther system is compatible with the other.
Actually, there is little danger that double
sideband will ever be very popular; single
sideband equipment is too readily available .

None the less, A~l is not compatible. It's
not compatible with sideband, nor spectrum
ut ilization , nor state-of- the-art. It 's inefficient
and ineffective. Isn't it about time we elim
inated it from the high-frequency bands?

Jim, WlDTY
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(31 Sold on ly under the condi t ions
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SPECIFICATIONS: International Type
"EX" Crystal is available from 3,000
KHz to 60,000 KHz. The " EX" Crystal
is supplied only in the HC-6/U holder.
Calibration is ::::!:: .02% when operated in
International OX c ircuit or equivalent.

CONDITIONS OF SALE: All "EX" Crys
tals are sold on a cash basis, $3.75
each. Shipping and postage (ins ide U.S.
and Ca nada only) wi ll be prepaid by
Internat ional. Crystals are guaranteed
to operate only in the OX circuit or its
equivalent.

COMPLETE OX OSCiLLATOR KITS
Everyth ing you need to build your own
osc il lator. Two ki ts ava ilable. "OX-L" ki t
3,000 to 19,999 KHz. "OX-H" kit 20,000
to 60 ,000 KHz. Specify "OX-L" or " OX
H" when ordering. $235

Postage Paid
CRYSTAL MFG. co., INC.
10 NO LEE • OKlA C IT Y , OKLA 73102
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ROHN~
Mighty big in towers

•

CATV • Microwave • Communica
tions • Broadcast. Home TV
• Amateur. Specialty Towers

The dominant position ROHN
enjoys in the tower industry has
its foundat ions established on
a concept of providing the cus
tomer with more than he ex
peets to get. The built-in extra
quality factor begins with:

ENGINEERING AND DESIGN 
computer-assisted for exactness

MANUFACTURING - vast, mod
ern , custom-designed facilities
and methods

FINISHING - hot-dipped gal
vanizing after fabrication and
continues with •.•

ROHN SERVICE - strategically
located warehousing, world
wide representatives, turnkey
tower erection service and com
plete lines of towers, lighting,
microwave reflectors, acces
sories and equipment.

Representation and Distribution
Worldwide

For further info rmat ion contact

ROHN~
Home Office
P.O. Box2000, Peoria, Illinois 61601
Ph. 309/ 637·8416 TWX309/697-1488

Letters

The Price of Progress
Dt>ar 73:

• . • A few months aR'O I subscribed to 13 a nd b ad
a rude awakening. I did not know the language well
enough to read balf the articles. Progress had run
ahead of me and I was in bad shape. Since that time
I have been trying to eeteb up and it 's rough •••

J us t wanted you and your eeeoctetee to know that
you are greatly appreciated and I think you are doing
a great job tor the fraternity. Ma}'be some of tbe
youngsters like to 'a.uy ready-to-operate, but there are
I5till some of these "ft around t hat like to experiment
and build our own. Again, thank you very mucb for
the fine job you ere doing. Keep up the good work.

Emery White, Sr. W4TQD
GlasgoW'. Kentucky

Dur 73 :

• , . Your magazine is getting better all t be time
and YOU may yet m a ke a technician out of a m a tbe
matician. H i.

John Bauer
Kanata , Ontario, Ca na da

QRP

Dear 73 :

T be following m ig ht be of int er est to younger
ham.s and perhaps refresh t he memories ot some of
the old timers. The following input powers were
taken from QSL cards received from stations worked
on 28 MHz in 1948. My call was t hen KZ5RS: OZ8J 
12 watts; ZLIDW-70 watts j ZSI CG-25 watts;
O Q5HL-60 watts; GM3 BON-35 wat ts; a nd VK3PG
-50 watts. My reports t o these stations were 57 or
better .

R. W. Stewart WA4EKF
Warner Robina, Geor&,ia

Th6 ",un,/Jot, do mak, a differenc,.

Transistor Circuits
Dear 73 :

Con&,ratulations on your article by W IDTY-too bad
YOU cut oft the "T" in his call on the front cover
of t he March 73. His 73 transistor circuits are going
to be a big help to this ham and a lot of others I am
aure.

S . R. Groll W90JI
Wheaton, Illinois

Df'ar 73:

• , . the tranlietor circuits article in the March
issue was a real dandy and received a lot of favour
able eomment from the boYli around bere.

George Cousin. VEITG
Sova Scoti., Can. d.

Dear 73 :

Only two tubes in the Ma rch issue-wbat did YOU

do. Cire tbe drawer of tube diagrams1 If 80, FR, Pro
mote Fisk for his solid state jewel!

Ev Ta}"lor W 6DOR
Sa cra men to, Ca lilor n i.

(turn to page 126)
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E. l. Klein W4BRS
6814 Criner Road, S. E.
Huntsville, Alabama

The Whole of The Doughnut

How to use toroidal tank coils in high power amplifiers
for increased efficiency with reduced size. Practical in
ductors are shown for 100, 500 and 1000 watts.

Toroid rf tank coils have brought a new
era of construction technique to the amateur
builder as well as commercial manufacturers.
Spurred on by modem requirements for com
pact construction, the toroid has seen recent
applications in DC to DC power converters,
interstage audio transformers, and many
other uses. Indeed, the largest single applica
tion of the toroidal coil is the television fly
back transformer which has been taken for
granted for years in the home TV set. Recent
articles have described toroidal coil applica
tions in VFO'S,l.2.3 low power transmitt
ers;' \ 'S\VR meters" and multi-band tuners".
Now, for the first time, the outstanding ad
vantages of toroids have been realized in
higher power transmitter rf tank circuits.

The impact of toroids upon modem elec
tronic equipment design has been of first
order importance. Not since the advent of
transistors or SSB itself, has so important
an advance in construction technique been
available to the electronics industry. Sig
nificant reductions in size, ease of packag
ing and improved efficiencies lead the list
of reasons why toroids have emerged as the
currently favorite tool of electronic designers.

Advantage. of toroid.
The most significant feature of the

toroidal coil is that its magnetic flux is
almost entirely contained with in the coil
itself. T his means that generous spacing

6

of the coil from adjacent components, panels
and chassis need not be provided. Further,
by virtue of using a powdered iron core
within the coil, an adequate inductance can
be achieved with fewer turns, smaller d iam
eters and resultant smaller physical sizes.
\ Vhen fewer turns are used for the coil,
larger gauge wire can he accommodated.
Also, if the flux is restricted within the
coil, greater Q and improved. power trans
fer efficiency are achieved. These factors
add to accomplish Jess heating loss within the
tank coil assembly itself, resulting in more
power output.

In rf tank circuits for example, we are
able to achieve a volumetric size reduction
of better than 8 to 1. Part of this is due
to the fewer turns and smaller diameter
wind ing which is possible. More importantly,
however, less spacing is required around
the coil to accomodate its magnetic flux,
because th is flux for the most part is
contained within the toroid. T herefore, a
favorably high Q is achieved without spacing
the coil at least one diameter awav from the
chassis as would nannally be required with
conventional construction. \Vhile toroids
promise many desirable features, several
new design considerations must be recog
nized. The higher Q presented by a toroidal
coil makes its tuning relatively sharp. This
is particularly true when tuning an un
loaded or lightly loaded tank circuit. There-

73 MAGAZINE



The toroidal core

Cores for the toroidal tank coils described
in this article were ob tained from Ami
'Iron Associates, 12033 Otsego Street, North
Hollywood , California. Their model T-200-2
was selected for its large size (2 inch out-

po - - •

Fig. I. Toroida l rf ta nk coil for use in a 100 waH tra nsmitte r. The powd ered iron core provides High·Q
a nd t herefore. good energy t ransfer. Compact con struction results in a tank coil on ly a fraction of the
size normally encountered in conventio nal desig ns. The core is given seve ra l coats of epoxy cement prior
to windin g so as to prevent fl e sh-e ver from the wind ing to the core.

fore , when a toroid is used in a transmi tter and ad equate spacing as described later, this
final tank circuit, it may be necessary to tendency can be eliminated .
"re-dip" the final more often than a conven
tional circuit when changing from one oper
ating frequency to another. Also, when the
q uasi -conductive powdered iron core is placed
within a high power rf tank coil, some ten
dency toward flash -over to the core is ex
perienced . However, with proper precau tions

JUNE 1967 7
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Fig. 3. Taps for connecting to the band change
switch are made to small "uti shaped loops in the
wire. These loops are placed on the edge of the
coil facing the switch and leads a re only about 112
inch long . The switch is a Mallory ceramic wafer
switch.

The 100 Watt toroid

In our experimentation with toroids in rf
tank circuits, three different sizes were
selected to satisfy three different power
ranges; 100 watts, 500 watts and 1000 watts.
The builder might well use somewhat higher
or lower powers in connection with the phys
ical sizes of the coils illustrated here.

Corona flash-over to the iron core mass is
e liminated by first coat ing the T-200-2 toroid
core with several coats of epoxy cement.
Teflon, vinyl or fiberglass tape may also be
used for this purpose. Fig. 2 gives the wind
ing data and shows the placement of taps
which are connected to a ceramic wafer
hand change switch. Number 14 A\VG enam
eled copper wire is used . The windings for
the 10, 15 and 20 meter portions of the
coil are spaced out at the center of the
toroid equal to the wire di ameter. The re
maining 40 and 80 meter portions of the
coil are close spaced a t the toroid center.

conventional
coil. Hi gher
smaller gran-

/ ill 4 AWG

, ~ ,, ,
, ,

-_._.

insulated laminations In a
power transformer or choke
frequency app lications require
ule sizes.

Fig. 2. Winding data is gi ven here for the 100
watt coil. Enameled copper wire (# 14 AWG) is
used. W in dings have a greater spacing at higher
frequ encies in a manner t ypical of multi-band tank
coils.

side di ameter ) and 2 k\V PEP rating from
500 kHz thru 30 MHz. This same core is
used in the Ami-Tron Signal Antenna Balun
Kit .

Powdered iron cores are manufactured
from iron ore b y a process called "sinterlng".
\ Vhile several special prop rietary p rocesses
enter into their fabricati on b y different man
ufacturers, the essential p rocess requires a
thorough dehydration by baking and pulver
izing of the iron ore. The resultant iron
granules are then compacted or sintered in
a properly shaped mold under extreme pres
sure and h igh temperature. Organic b inders
arc generally not used. Bather. a mechanical
inter-granular ad hesion is ach ieved which
produces a solid mass with each iron granule
being electrically quasi-insulated from the
rest. This is needed, as we know. to prevent
hysterisis losses and is anulagous to the

32 TlJIR'lS' TAPP£O AT 4 .
T.Il. I20 TISINS f ROM( PLATE

Fig. 4. Schematic of a typical pi
network. Additional fixed capacitance
is provided at both the input and
output in the 80 meter position. This
permits smaller tuning capacitors to
be used.

8 13 MAGAZINE
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Fig. 5. How not to wind your toroida' coi ls! The
frag ile core is sure to breek if heavy wire is pulled
taut with pliers. When winding tereids, the core
should be hand he ld. and th e wire pressed into
place with your thumb.

venient to solder on taps to verify where
they should be placed. After making the
necessary electrical measurements, the
small wire can be clipped loose, discard
ed and replaced with wire of the proper
SIze.

h 9 . o. croce n po ..cered Iron cores may be reo
paired with epoxy or househ old cement. Core me
terial is a quasi-insulator and electrical contact
between the broken pieces is neither required nor
desired.

Taps to the toroid tank coil are made b y
forming a small loop in the w.nding as
shown in the cross-section , Fig. 3. Stout
needle-nose pliers are used for this purpose.
After a ll windings are completed . the enamel
is scraped from the loop and short sections
of the # 14 buss wire are solde red on, com
pleting the connections to the band change
switch. These sho rt sections provide a ri gid
mounting of the coil to the switch and p ermit
the completed assembly to be panel mounted.

The reader will not e that a double pole
wafer switch was selected for the 100 watt
toroid tank coil. This permits the switching
in of a fixed 50 pF padder capaci tor on the
80 meter band as shown in Fig. 4. Conse
quently, the smaller 100 pF variable tank
capacitor can he used, result ing in furth er
space and cos t savings. In the 80 meter
position, a switch tap is also available for
padding the output or antenna loading capn
citor.

Winding toroid,

When winding toroids commercially, spe
cialized machines are used. Large numbers
of turns are made b y passing a bobbin of
wire thru the toroid on a circular guide
ring. \Vinding rf tank coils with heavy gauge
wire presents a whole new family of pro
blems. The torotds in this article were all
wound by hand with a pre-determined length
of wire.

The builder's first inclinati on is to hold
the core in a bench vise and pull the turns
taut with pliers as shown in Fig. 5. Don't
do it l A broken core is bound to result.
The core should be held by hand and each
turn is pressed into place. \Vhile this is a
challenge to the strength and end urance of
one's fingers, it is necessary for success ful
toroid construction. Powdered iron co res me
fragile and if one happens to be dropped or
otherwise broken , it can be cemented to
gether ag-ain as shown in Fig. 6. Remember,
that insulation hetween the iron granules of
the core is fundamental to it s design. Avoid
use of organic cements which deteriorate
with heat or age.

The following are a few pointers wh ich
will ease the task of d esigning and winding
toroids em ploying heavy gauge wire:

1. If the proper number of turns is not
known, wind the coil first with small size
hare wire. It will be easier to wind, eas.er
to space out the turns and more con-

JUNE 1967 9



Fig. 7. Medium power (500
watt) toroidal tank coil
employs one powdered iron
core. The polystyrene end .
spacers prevent flashover
from the winding to the
core. Coil taps for the
various amateur bands are
made to the outside of
the windings that bridge
across the two end spacers .

10

2. The length of heavy gauge wire re
quired sho uld first be calculated or sim
ulated with string. This will avoid the in
convenience of threading an excessive
length of wire through the toroid and
will eliminate wastage when cutting off
the surplus after the proper number of
turns are reached.
3. Note the d irection to which the wind
ings advance; left to right. Determine the
proper winding d irection so that taps
for the various bands proceed from left
to right when viewing the band switch
from the front panel.
4 . Prior to starting the winding, straight
en the wire and remove kinks. This can
be done by holding one end in a bench
vise and jerking the far end with a pair
of pliers. Alternately, the far end can be

twisted an equal number of turns to the
right and then to the left with a hand
drill. Avoid excessive working of the
copper which causes it to harden and
become more difficult to handle.

5. Start winding from the center of the
measured length of wire and work to
ward each end. This eliminates passing
the total length of wire through the tor
oid core on each turn. It also minimizes
work-hardening of the wire and kinking
due to excessive handling.

6. Press wire firmly in place on each
quarter-turn so that tight windings and
neat right angles are obtained on each
turn.

7. Prior to passing the free end of the
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wire thru the core, unwind the last quar
ter tum slightly. This permits the wire to
thread through parallel to the axis of the
core and avoids kinks.

8. When spaced turns are called for ,
/irst wind them close spaced. After the
proper number of turns are in place.
space them out to the desired locations.
This results in neater windings and tends
to tighten them upon the cere.

500 watt toroid coil

Fig. 7 shows the 500 watt toroid. An
Ami-Tron T-200-2 core is also used with this
coil. The band change switch pi ctured with
the coil is the husky tap switch taken from
a surplus BC-375 antenna tuning unit. These
are still availahle for little cost from sur
plus dealers who advertise in this maga
zine. If a new switch is to be purchased
for this purpose , the Ohmite power tap
switch model II I or 212 will work very well.

The reader will observe that insulating
cnd spacers have been employed to hold the
wire away from the powdered iron core
material. About one-eighth inch of space is
thus provid ed and has served well to prevent
flash-over from th e coil to th e core. This
spacing is about equal to that usually
used between the rotor and stator of a tank
capacitor selected for this power level.

Enameled copper wire of # 12 Awe size
is used for the 500 watt toroid coil. It is
wound using the same general Instructions
as used with the 100 watt unit. Because a
larger coil diameter results from use of the
end spacers, fewer turns can he employed.
This is a welcome advantage due to the
smaller inner diameter of the end spacers
and Jess space which is available for the
windings. Fig. 8 gives the winding data and
tap information for the amateur hands from
80 to ]0 meters inclusive.

1000 watt coil

Fig. 9 illust rat es the high power coil which
is suitable for 2 kW PEP on single sideband.
The 10 meter portion of the coil has been
externally wound . This was done to provide
furth er isolation of the high impedance
or highest voltage end of the coil from the
powdered iron core. Copper tuhing of 3/ 16
inch diameter is used for the 10 meter coil
and # 10 Awe tinned copper buss wire is
used for the remainder of the coil within
th e toroid core.

JUNE 1967

In the 1000 watt coli, two Ami-Tron T-200
2 toroid cores are used to minimize the poss
ihility of core saturation and "flat-topping".
Prior to winding, the two cores as well as
the end spacers are cemented together with
epoxy cement. This makes winding of the
coil much easier. Alternately, the two cores
and two end spacers could be temporarily
clamped together or lashed with string until
th e initial windings are in place.

The heavy duty band change switch is
again used as previously described.. Even
with the greater mass presented by the two
cores and heavier wire. no problem was en
countered in making the complete assembly
rigidly panel mounted by short pieces of
# 10 Awe copper buss connecting the taps
to the hand change switch. Fig. 10 provides
the winding data for the high powdered coil.
This spacing is ensured by placing small
~~ inch by 2 inch pieces of 1/16 inch alumi
num or pl astic between the turns at the
center of the coil. After proper and uniform
spacing is achieved the individual turns are
secured to the end spacers with epoxy ce
ment. The temporary spacers can then be
removed.

End spacers

Polystyrene sheet M inch thick is used to

Fig. 8. Th e medium power toroid tank coil uses a
surplus switch from a BC-375 Antenna Tuner. Wind·
ings are made with # 12 AWG enameled wire.
Fewer turns are required wh en the end spacers are
used due to their producing a larger effective coil
di ... meter. The 10 and 15 meter windings are spread
out slightly more than the rest of the coil.

II
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Fig . 9. High power tan~

coil for I kW operation.
Two cores a re stacked to
lessen the possibility of
core sa turation . larger wire
( #10 AWG) is used in
thi s mod el. Th e same heavy
duty band change switch
is used for this and the
medium power version.

make the end spacers. Fig. II gives the
dimensions of these pieces. Lucile or bake
lite should not be used due to their inferior
dielectric strength. The end spacers can be
readily make on a lathe or can be cut out
and recessed by means of a chassis fly-cutter
in a drill press. If the end spacers are to
be cemented to the toroid core, it is not
necessary to cut the circular recess in them
as pictured .

Tap connections
Fig. 12 shows alternate methods of secur

ing tap connections to the toroid coils. Good
success was ach ieved by provid ing about a
~ inch overlap of the tap lead on the coil
winding. Solder is cautiously flowed on both
sides of the tap taking care not to melt the
polystyrene end spacer material. When as
sembling the coil to the band change switch,
it is desirable to first form and solder the
two major coil ends to their proper term inals
on the switch. This serves to position the coil
and makes it more convenient to form the
taps and solder them in place.

12
•

Coil measurements

A Boonton Q Meter is invaluable in the
empherical design of coils. However. such
an instrument is not generally available to
the amateur constructor. In lieu thereof, a
grid-dip meter and calibrated capacitor will
serve for frequency determination. A recent
article in 73 Magazine7 described this method .
The three toroid tank coils were measured
on a Boonton Q-meter and the following un
loaded Q values were recorded :

Band 100 watt 500 walt 1000 watt
80 310 360 332
40 177 200 190
20 160 205 188
15 132 186 190
10 128 146 250

The lower Q values measured at the higher
frequency bands are d ue to the coil being
"bunched-up". That is, the sma ll number of
turn s occupy only a fra ction of the total
core length . To achieve maximum Q for any
given number of turns, those turns should
be spaced out evenly over the whole core
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Fig. 11 . Drawing showing d imensions of end-spacers
used on bot h the medium and high power toroidal
tank coi ls. Polystyrene, 1/ 4 inch thick is used to make
the end-spacers by means of a chassis fly-cutter
mounted in a drill press. Wire tension and friction
hold the end-spacers in place.

many lower power applications, toroids can
now be used to great advantage in high
power transmitters. Perhaps before long, com
mercial transmitters will be using toroids. In
the meantime, the amateur may avail him
self of their superior compactness and ef
ficiency and thereby continue the pioneering
heritage which has earned the amateur radio
operator and constructor his place of re
spect today.
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Fig. 12. Details of alternate methods for making the
tap connections to the toroidal tank coils. Care
must be taken to prevent solder from bridging over
to the core, thus promoting a flash-over. Excessive
heat must be avoided when soldering near the end.
spacers so as to prevent their being melted.

Fig. 10. The high power coil utilizes two powdered
iron cores whose larger wind ing cross section re·
q uires that still fewer t urns be used th an for the
med ium power coil. While it is optional wit h the
b uilde r, in th is case, t he 10 meter section of the
tan k was externally air-wound. This is desirable be.
cause it reduces the electro-potential stress between
the "hot" end of the coil a nd the co re. Four turns
of 3/16ths inch d iameter copper tubing are wound
on a 11/ 4 inch diameter form and spaced out to
I¥.4 inches long.

length (or circumference). This situat ion is
always encountered with a multi-tapped coil.
It is interesting to note that th e high power
10 meter coil has a relatively high Q. This
is obviously due to its heavy construction.
optimum length/diameter ratio and the
fact that it is self-supporting, external to
the toroid.

Fig. 13 provides a handy guide in deter
mining the value of tank capacitance to be
used in resonating these coils. Of course,
the first step to be taken when designing a
resonant tank circuit for your transmitter
is to select the proper L / C ratio to match
the tubes output impedance. The toroid coils
described in this article arc suitable for
most tubes in common use today. However,
if several amplifier final tubes are paralleled
as is frequently done, the reader should
be guided by th e references on this subject
in one of the amateur rad io handbooks to
obtain a proper L / C ratio.

The future of toroid,
Having already gained wide spread use in
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AMI -TRON
Ferromagnetic Products

Red "E" Cores - 500 kHz to 30 MHz:
T-200-2 $3.00
T-94-2 .75
T-BO-2 .60
T-6B-2 .50
T-50-2 .45
T-37·2 .40
T-25-2 .30

Yellow "SF" Cores - 10 MHz to 90 MHz:
T-94-6 .95
T-BO-6 .BO
T-50-6 .50
T-25-6 .35

Bl ack "W" Cores - 30 MHz to 200 MHz:
T-50- 10 .60
T-37-1 0 .45
T-25-10 .40
FERRITE BEADS: Packag e of J 2

+ Spec Sheet : $2.00
KILOWATT TOROID BALUN KIT: $5.00

EXPERIMENTER'S 2 CORE
TOROID KIT: $1.50

Minimum Order: $1.00
Please add 25c per order
for packing and shipping_

Ami-Tron Associates
12033 Otse90 Street

North Hollywood. Calif. 91607
Courfesy To Dbfributors

PORTABLE ANTENNA
with Non·Shatterable Base

the NEW
"

FRtQU, NC Y (>lH ),
Fig. 13. Charts showing t he capacitance required
to resonate th e three toroid tank coils on the fi ve
amateur bands. The LIC ratios obtained on each
band match t he t ube imped ances most frequently
used tod ay. If a very low t ube out put imp edance
is encountered, such as found in para lle ling of many
TV t ubes, a much lower LIC rat io would be ca lled
for.

Patented

DPZ CORPORATION
P. o.BOX 1615

JUPITER, FLORIDA33458

• 20·15·10·6·2· Meters
• Very Low SWR
• Folds to 19 inches
• Weighs only 2 pounds
• Complete for 5

Frequencies

$24.50
ask your local dealer

or

Mr. Jack Hood of RCA, Huntsville, Alabama
deserve credit respectively for the model shop
work and art work used in this article.
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Performers appuciatl' {he
Broadcast E'IJKillf'rr',f "k ill. Il l'

",,,J.. {',f all impornnu contrihntion
If} fl smoothly-produced p roJ: ' il/ II .

HOWTO

Get an Exciting Job "Inside" Radio or
Television •••as a Broadcast Engineer

No college or high school diploma needed-just a Government
FCC License. Here 's how you can prepare in your spare ti me

" I G IV E C LEV ELAN D IN STITUT E CR EDIT FOR
MY GOVERNME NT 1ST CLASS FCC LICENSE,"

Cleveland Institute Clf ElectrClnics
1776 E. 17th St., Dept . ST. 12, Cleveland , Ohic 441 14

TO Ge' A Commer.

- -Name .;:;;;-;;:;- _

Address _

Please send me without COSI or obligat ion;
,. Your 4G-page book " How To Succead In
Eteclron,cs" describing job opponunilies
in electron.cs today , inclUding lnosa in
broadcu"ng. and now your courses can
prepare ma lor ' hem.
2. Your book On " How
cial FCC Licensa: '

C,ty S'a te Zip _

These 2 F ree Books
May Change Your Life

If you itch for a better-paying, more inte r
e~!ing job, the two books we o ffer may have
your answer . One tells how 10 qualily fo r the
many fabulous caree r o pportunities in elec
tronics. The o ther tells how to get your FCC
Licen se and b reak into broadcasting. Both
are free. No obtiganoe.-jusr mail the coupon.
It may be the t urning pomt o f your life.

ENROLL UNDER NEW G,I. BILL
All Clf coursea are availabla under the
new G.I. Bill. If you sa<Ved on ac ti ve duty
since January 3 1, 1955, or ara in ,.<Vlce
now. cheek bo x in coupo n lor 0 .1. Bill
inlo,mation.

work-he analyzes your thinking 10 make sure
you are Slayi ng "on the right track..• Then he
mails back your assignment the sa me day he
received it , so you can read his no tes and
correc tio ns whi le everything is srill fresh in
yo ur m ind.

Occ upation Alle _

D Cl>eck h• •• lor 0 .1. Bill Inlormatlon
Aceredued. M.mber Nauonxl HomeStud, Council. I

ALexd.,in EIe<:1Toni'::ITrainin, . , .Si~ t9W J
8T-/2L :J

r-- - - - - -------,
Cleveland Institute of Electronics I
1776 E. 17th st. Cle ve la nd, Oh io 44114 I

I
I
I
J
I
I
I
I
I
J
I
I

$2 1S a week at big-city stations once you
h ave a litt le experience under your belt .

A ll You Need Is a License
You don't need an e ng ineer ing degree to qual
ify, You don't need a high school d iploma.
All yo u need is a Government I st C lass FCC
License. If you have o ne, most st ations will
wekome you with open arms. In Iact , R adio 
Electronics magazine says ; " If you can't get
a good job with one ... you'd starve to death
in a candy store."

For some men, gettin,; an .FC C License is
easy. For o thers it's hard . It depends on how
much electronics you Lnow when you ta ke
the licensing exam.

Our specialty is mak ing it casY. , For over
30 years, we've been teaching men ejcctronics
in their homes. No lost income- no classes
to attend. Yer our gradua tes learn the ir elec
tronics so well , 9 out of 10 p~ss the FCC
exam. Witho ut our train ing, two out o f t hree
me n fail ! For thi s reason we can back our
license-p reparation course s with our rron clad
Warranty : U J'IOn complcuon of your course.
you m ust be able to pass the FCC exam .. .o r
your tuition will be re funded in full .

What ma kes our course so flood ? For one
thing, we use AUTO- PROGU M "'EO'''' lessons.
You build your knowledge of e lectronics the
way you'd build a brick wall- o ne piece at a
time. Each "piece" is small and easy to
handle. And il reSIS securely on the pieces
that came befo re it . It's easy 10 learn this
way, even if you o nce had trouble with your
studies.

And you /l:e t more personal atten tion th an
you might in a busy classroom. Yo ur instruc
to r doesn't merel y correct and grade your

T OOKING FOR A J OB with more mo ney and
L more excitement? Become a Broadcast
E ng ineer!

When you wo rk at a radio or T V stat ion,
you 're where the action is. You're in on news
as it breaks. You hear new records befo re
they're released . You o ften know the behind·
the-scenes sto ries or importam events. You
rub shoulders with fa mous people in show
business, athletics and poliucs. And you may
get to announce news o r mussc and become a
local cejebmy yourself.

There are deeper satisfac tions tOO. In emer 
gencies you help save lives and restore o rder .
During the great power blackout of 1965,
radio helped prevent widespread p anic.

Yes, broadcasting is ex cit ing. And breaking
into it is e asier than you might imagine, R ight
now, there's a de sperate shortage of broad
cast eng tneersc-a job thai p ays from $18S to

says Mall Stucryn ski, sen 
ior tr ansmiller operator,
S ta t io n WBOE. " Eve n
t hou Ah t h ad o n ly s i x
...eeks of hiJ!h ""hool atlle
bra, C IE's AUTO-PRO.
G RA M M ED"'" le n on l
ma ke electronics theory

_ ;tnd fundame ntal! easy,
Aher complet ing my <.-IE .::oursc, I took and
pa~",d the 1st Class FCC Eum. I now have a
~ood job in studio opt'falion, transmitlin,l, proof
of performance. equipment servicing. Believe me,
ClE livn up to its promises, I really enjoy my
..'ork ;lnd I'm on my way up,"

e
CIE
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Jim Fisk WI DTY
RFD I Box 138
Rindge. N.H. 03461
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A 1296 Grid Dipper

Conversion of the APX-6 transponder to a grid-dip oscil
lator that covers from 1050 to 1320 MHz.

One of the big problems with operating on
1296 MHz is locating the operating frequen
cy of your equipment. Not only is the new
comer faced with this problem-any longtime
resident on 1296 will attest to the many
checks he has made to ascertain operating
frequency and band edges. Some UHF ama
teurs have been able to obtain signal genera
tors that cover the 1215 to 1300 ~IHz band,
but many must resort to the time-proven
lecher-wire system for any mean.ngful Ire
quency measurements on this band.

Each of the systems commonly in use suf-

16

fer from one d isadvantage or another. More
over, there is no commercial grid dip meter
on the market, to my knowledge, which will
cover this range. Most of them stop at 1000
1\1Hz or so. This conversion of the APX·6
is not difficult and results in a very versati le
grid-d ip meter. Like its lower frequency
counterparts, it may be used for d ipping
resonant circuits. detecting rf energy or as a
signal source. T he built -in Veeder-Hoot
counter provides excellent frequency readout
and the internal gear system ensures repeat
ability.

The only part of the APX-6 you need for
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Fig. I. Schematic d iagram of the APX-6 grid~d ip oscillator. Note that a 2C42 is used in the oscillator
instead of the orig inal 2C46. The built-In byp ass ca pac itors and cavity ind uctance are not shown in
th is drawing.

th is conversion is the cavity assembly. Yuu
can buy the door assembly of the APX-6 from
many surplus dealers, but this contains the
if stri p which you don't need. In any case,
the cavity assembly, with or without the if
strip ca n usually be obtained for less than
tell dollars. I picked mine up at an auction
for five hucks-cth e original owner had
started to convert it but evidently had given
up. AO matt er. the transmitter and T-R cavity
don't serve any useful purpose in this con
version. In fact, if you can obtain an APX~6

that has already been converted for use on
12ltj ~IHz, by all means do so. Marry tim es
un its that have already been converted go
for much less. The only requirement for this
conversion is that the receiver local
oscillator cavity has not been disturbed. This
is the case in most of the popular conversions.

The first step in this conversion is to pull
out the tubes and separate the cavity assem
hly from the door. l\OW remove the screws
holding the cathode cavity p la te to the cavity
bod y and the six screws holding the cavity
body to the gear and counter housin g. To
remove the cavity body, pull it st raight up
from the casting. \ Vith the unit b roken down
to its three main parts, we can start the
actual conversion process.

Firs t of all, pull the plate off the back of the
gear housing. Inside you will find three sets
of bevel gears and tile rest of the paruphena
lia that translate cavity plunger move-

ment into numbers on the counters. Turn
one of the counters up to 999 or down to 000.
Xote the tab on the horizontal gear which
engages with the tab on the small bevel
gear to prevent further movement of the
tuning plunger. As you look at the casting
from the rear, the receiver cavity is on the
left, the diplexer ( transmit-receive) cavity is
in the center anti the transmitting cavity is
on the right.

Remove the five screws which hold the
bottom plate on the housing and carefully
remove it from the casting. It has to be
pulled stra ight out . Three lon g pins with small
locating tabs at the top are mounted on
this plate. These tabs fit into keyways located
in the tuning plungers. The receiver and
d iplexer plungers are removed by pulling
them out from the gear end; the transmitter
plunger is lifted from the top after unscrew
ing it from its drive gear. Now remove and
discard the transmitter and diplexer Vceder
Root counters and gear trains. T o remove the
~~ inch d rive shafts (on which the knobs
were mounted ) , drive out the small retaining
pins with a pin punch.

Unscrew the receiver tuning plunger from
the gear assembly and cut * inch off the
end . T his can be done on a lathe by any
machinist or, with care and a very fine hack
saw, at home. To prevent undesired reson
ances the cut must be exactly perpendicular
to the plunger axis-this is best accom-
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Th e three pieces of the cathode cavity plate-the
modified plate to the left, the serrated contact ring
in the center and the new plate cover on the right.

plished on a lathe. Handle the plunger very
carefully so the surface is not scra tched . If it
is damaged, the diplexer plunger may be
used as a substitute.

\Vhile the plungers and gears are out of
the housing, remove the shoulders around the
transmitter and diplexer drive shafts on the
front of the casting. If these shoulders are
not cut off with a hack saw or filed down,
the completed unit won't sit flu sh against the
new front panel.

After the piece is cut off tbe tuning
plunger, screw it on the gear drive assembly
and push it through the contact fingers on
top of the gear housing. Set the Veeder-Root
counter to 000 and put the bottom cover in
place. Now you have to do a little juggling.
Adjust the plunger so it just protrudes
th rough the contact fingers. Now mesh the
drive gears so that the stop tabs engage.
Usually you'll have to move the gears a few
teeth each way to get the shaft to stop with
the counter on 000. \Vhen the gears are all
lined up, install the screws in the bottom
cover.

The fi rst step in the conversion of the
cavity body is to remove the large coaxial
connector. Remove the screw from the split
collar which holds the connector on the front
of the cavity. \Vhen the screw is removed you
should be able to rotate the connector in
the collar. The center contact is soldered to
a pickup loop which is located in the wall
between the d iplexer and transmitter cavi
ties. \Vhen this joint is unsoldered the con
nector may be easily removed. Remove the
collar by unsoldering it from the front of
the cavity.

Cut out a piece of copper 1-23/32 inches
wide by 2-114 inches long. This will be used

18

as a partition in the center of the old di 
plexer cavity. If you cut this partition a little
larger than required and form lips at the
edges, it may be force-fit into the diplexer
cavity and no soldering is required.

Look down inside the receiver cavitv. You
will note that the plate voltage is applied
through a feedtthrough capacitor (C403) to
a piece of wire which winds spirally around
the plat e line. Unsolder this wire from the
capaci tor, remove the three retaining screws
and pull ou t the plate line. This line must he
shortened by J8 of an inch. TIllS is most
easily accomplished with a tubing cutter.

In the unmodified APX-6 the Incal oscil
late r energy from the receiver cavity is
coupled into the crystal mixer with the small
loop adjacent to the aperture in the cavity
wall . Somewhat heavier coupling must he
provided for grid dip service. Cut a strip
of copper ~ inch wide and about 2"
inches long. F onn a short tab on one end
of this strip and solder it to the bottom of
the receiver cavity about * inch out from
the wall. Put a "z" bend in it as shown in
Fig:. 2. and solder it to the contact 011 the
~r~st al mixer. After the new coupling loop
IS III place, put the modified plate line back
ill place and reconnect the B plus line to
the feedthrough capacitor.

Unscrew the connector from the crystal
mixer and pull out the diode. Remove the
crystal ret aining fingers from the BNC con
nector with a pair of pliers and push an
awl through the ceramic capacitor which is
built into the connector. Remove the pieces
of ceramic and pull out the center contact.

Front view of the cavity assembly and gear housing
before installation of the cathode cavity plate.
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Fig. 2. Cutaway view of the APX-6 receiver cavity
showing the location of the new pickup loop.

Place the 2C40 in the cathode cavity and use
it as a guage for placing the grid ring in
the proper position. \ Vh en you have every
thing all lined up, solder the three support
ing wires to the feedthrough capacitors. It's
a good idea to check for shorts between the
grid rin g and the cathode cavity before
soldering everyth ing down-they should be
electrica lly isolated for dc.

The APX-6 cavity modifications are now
complete. I t will tune smoothly from about
1050 Mllz to well over 1300 ~IHz and grid
current may be monitored in the m od ified
cavity. All that is left is the power supply
and modulator.

For maximum stability the power supply
is regulated with a zener diode. T he n inety
vol t supply is m ore than adequate for this
purpose- when the grid is shorted to ground
the grid current is nearly L rnA. With the
10,000 ohm grid resistor, grid current is on
th e order of 150 A. A 200 microampere meter

Closeup view of the modified APX-6 local oscillator
cavity showing the installation of the grid-ring feed.
through ca pacitors.

Save this female p in. If the ceramic capacitor
is not removed, all of the 1200 ~I liz oscillator
energy will be bypassed to ground.

U you look closely at the back end of the
mixer assembly you will see a round cover
plate which is soldered in place. You will
also see that a small hole has been drilled
through this plate. Form a small hook in the
end of a piece of # 10 buss wire and hook it
through this hole. Heat the cover plate with
a small torch and when the solder is softened,
pull the plate free with the buss wire.
Solder a two inch length of # 18 wire to the
center contact of the mixer assembly and run
it up through the connector body-c-ent it so
it extends 13/10" above the threaded shoul
der. Solder the female connector pin to the
end of this wire and replace the llNe con nec
tor. Heplace the round cover plate on the rear
of the old mixer assemb ly and solder it in
place . Modifications to the cavity body are
now comp lete.

Unsolder the diplexer cavity from the
cathode cavity plate and discard it. Disca rd
the transmitter cathode cavity and saw off
the grid contact fingers which extend above
the plate at the transmitter end. Using the
cathode cavity plate as a guide, cut out a
piece of thin aluminum as shown in the p hoto
graphs to cover up the holes. This cover
serves no fun ctional purpose, but it d oes m ake
a neater looking uni t. All that is left are
the modifications to the receiver cathode cav
ity.

If you look inside the receiver cathode
cavity, you will see that the grid contact
is suspended from the top of the cathode
cavity with three wires. These wires are
soldered to both the cathode cavity and the
grid ring. Carefully unsolder the support
wires from the top of the cavity and p ull
out the grid ring ; remove the three wires.
Enlarge the three holes in the top of the
cavity with a reamer, install th ree 500 pF
feedthrough capacitors (Erie X5UO 501M or
eq uivalent). and solder them in p lace. These
fccdthroughs consist of a coaxial shell and
are actually only half a capacitor-when you
run a wire through the center, the capacitor
is fanned. If you can't locate this type of
capacitor, you can make your own by un
soldering and removing the center conductor
from a conventional feedthrough capacitor.

Solder three 130" lengths of # 10 buss
wire to the grid ring and put it back in
the cathode cavity with the new supp ort wires
going through the feedthrough capacitors.
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is ideal for this grid dipper, but since I
had a large 1.5 rnA meter which I wanted to
use, I incorporated a simple transistor meter
ampl ifier. The negative supply voltage for
the amplifier is developed across the 330 ohm
resistor in the power supply. The meter
c.mplifier transistor and bias resistors are
mounted on a small piece of Vector board
which is mounted on the meter terminals.
if you don't want to use the meter amplifier,
simply connect the meter between the ann of
the sensitivity control and ground.

Modulation of the oscillator is provided
by the 1000 Hz transistor phase-shift os
cillator- modulation is adjustable up to
about 90%. The oscillator is constructed on
a small piece of Vector board which is
mounted behind the APX-6 cavity on the
main chassis . A jack on the front panel
may be used for external modulation-a
three to four volt audio signal will provide
90%modulation.

1 built the chassis for my APX-6 grid
dipper from sheet aluminum, but a stand
ard 12" x 11" x 8" utility cabinet can be
used if you don't like to bend aluminum.
My chassis is 11" wide, Im~" high and
5~" deep and consists of two V-shaped pieces.
Bracing is provided by two brackets across
the top and bottom as shown in the photo
graphs. These brackets are made up from
do-it-yourself aluminwn angle and actually

serve two purposes. In addition to strengthen
ing the chassis, three tapped holes in each
bracket accept the cover retainin g screws.
The fron t panel is laid out as shown in Fig. 3.
Even if you don't use this type of chassis
construction, it is recommended that you
use this panel layout.

The par ts placement was chosen to pro
vide a balanced layout. This means that all
the available space is used . In fact, the two
phone jacks occupy space previously taken
up by the discarded counters in th e gear
housing. If they are moved to any great
extent, they will interfere with th e gear
housing. The layout for the square counter
cutout and five cavity mounting holes are
not shown in Fig. 3-these are best ob
tained by using the old APX-6 door as a
template.

Construction is quite straightforward and
no problems should be encountered. Note,
however, that the phone jack in th e grid
lead must be isolated from ground-this is
easily done with fiber washers. Since the
jacks are hidden by the gear housing when
the cavity is attached to the front panel,
wiring to them is run through the small
screw holes drilled in the bottom of the hous
ing. These holes were origina lly used to
hold the counters in place.

The output of the oscillator is connected
to the front panel connector with a short

I" -~ ,£ "I

I 4511 01
.... If( r--------- - +-. , '.I,,

-I + (±),.,. "'.. .. t,
DI.... 1'0 SUIT - +,

I ..[n~ ,
L ___ I,--_...-

•
Eb)/l Ill.... ~II Ol....@

+ -

0 0

I ~~ <4>- 01....• --(j)

:lEEl~ Dl,UO @1 +-
0 ''' ''~ I 0
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't "

'i 1-,.-
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Fig. 3. Front panel layout for
the APX-6 grid d ipper. The
locations of the square counter
cutout and cavity mounting
holes are not shown-they are
best determined by using the
old APX-6 door as a template.

20 73 MAGAZINE



WlDTY• • •

I I I I
I I I .~i I I t~,

i
~ ~.,

• ~ ,
.:.-

"";,-

"",
eec ,~ ,,~ ,~ ,,~ ecc

Fig. 4. Calibration curve of the APX·b grid dipper.
Counte r read ings for each 10 MHz point in the
1215 MHz band are included for accurate inter
polation.

is required when the oscillator is modulated.
If the modulation is turned up when you
switch from carrier to detector through the
modulated position, a bent meter pin is
inevitable.

After you have completed the unit, all
that is left is calibration . T here are several
approaches at this point, depending upon
the type of equipment you have or can
borrow. Lecher wires are the most straight
forward but not necessarily the easiest. I
used a General Badia 1140A wavernctcr
and an old surp lus echo box and then made
a double check with an LAE signal genera
tor which covers this range. The calibration
curve (Fig. 4) was then mounted on the
[rout of the grid dipper for easy reference.

T he completed unit tunes very smoothly
through its range with no jumps in frequency.
A few false dips in grid current appear
around 1100 ~IHz. but in the main range
of interest, 1200 to 1300 .MHz. there are
no false dips. In the detector mode, rf sig
nals down to several millivolts provide an
upswing on the meter. \ Vhen used as an
oscillating detector with headphones, sig
nificant ly lower magnitude energy may be
readi ly detected.

For the amateur who is interested in op
crating on the 1296 band , this grid d ipper
is a very useful piece of equipment. It may
be used for tuning up converters, dipp ing
out filters, detecting parasitics, determ ining
transmitter frequencies and in tuning up
frequency multipliers. In a p inch it may
even be used as a low power transmitter
by plugging in an external modulator.

-

length of coaxial cable. One of the newer
Teflon insula ted eables would be ideal for
this purpose, but RG-58/U i, perfectly ade
quate-that's what I used. Mismatch losses
at the ni':C connectors may be minimized
by using the connector assembly diagrams
in 73° .

Although a 2C46 was used in this cavity
in the original APX.6. I found that it would
not always oscillate in the modi fied cavity
when power was applied. Subs titution of
the 2C42 from the old transmitter cavity
solved th is problem. An ad ded bonus was
the extra power out p ut available with the
2C42.

Since there is a considerable difference
in grid current between the oscillator and
detector modes. be sure to tum down the
sensitivit y control before switching from one
mode to another. If you don't, the needle
will slam against the pin. It's also a good
idea to turn the modulation control down
when modulation isn't required. Since the
meter indicates the relative magnitude of
the modulating signal. less meter sensitivity

Inside the APX-b grid dipper. The phase·shift mod.
uletcr is in the rig ht foreg round, t he power supply
chassis is mounted on the rea r panel. The cover
is held with screws through the tapped holes in
each of the four corner braces.
*"Conx ial Con n ecto t- H a nd book", 'VA6BSO, 73, Au·
gUilt 19 6 6 .
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The New 'CLASSIC' Approach

/? To The Hot Bands
d

•.. 10 &. 15 Meters.

21.4S

a...

n.e21.) S21.2S

The Cla s sic 10-15, power rat ed for 1 KW
AM/CW and 2 KW P. E.P. sse input to
the final . Ga in, a FU L L 8 db. c ompare d
to reference di pole or 10.1 db. over
Isot rop ic source . Incorporates d ura ble
meta l e ncc se d trap s mode fam ous by the
Trap-Master TA-33. Max imum front-to
ba c k. And s o lightwe ig ht (on ly 27.5 lb s,
a u embled weigh t) it may be easil y
stacked with you r pre s e nt 20 and/or 4 0
meter beam.

The Classic 10-15 ••• anothe r rea son
why you selec t qual ity when you spe cify
Mosley. Wri te for more information .

Write De pt. No. 131

46 10 N. Lindbergh Blvd., Bridge ton Mo. 63042

+-

j
21.00

H ovo you tuned 10 ond 15 me te r bond.
re ce nt ly ? They ·o r quite a c t ive ogoln l
Tho 15 meter band is now conside red
the be s t day time OX ba nd a nd 10
me te rs is goin lng more g round eve ry
da y. An Al l Ne w a pproach to these
bands is the Cl ass ic 10-1 5. Th e newest
a dd it ion to the C la s s ic Trap-Mos ter beom
family . Incorporating the very latest In
matching systems , Brood Band Capaci
tive matching ( Po t . Pend. ), first intro
duced lost yeo r in the now famous
Classic 33.

~./e¥~~
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Richard Palacs K3lCU
4402 Cleafisld Road
Wheaton, Maryland

Using FET's in the Command
Set Transmitter

He-.... to build a very stable VFO using a Command Set
and three transistors-one FET and two conventional types.

Do you need a good stable VFO that's
quite easy and inexpensive to build? \Vell
I did, and after discarding many possibilities
I came back to the old reliable Command

Bottom view of the fransistori'Zed Command Set.
The oscillator section of the orig inal Command Set
is located on the rear of the chassis. In this eon
versio n the chass is was cut in half and the rear
part attached to the fro nt panel.

Set. Tubes were definitely out-after all,
who needs them with so many types of semi
conductors to choose from . Besides, the FET
is supposed to behave like a tube, why not
use it.

Ilastily I attached an FET to the cathode,
grid and plate pin of th e oscillator tube.
Boy, was I surp rised- the oscillator took
right off when voltage was applied without
an y component changes.

Enthusiastically, I began to remove every
thing from the chassis and decided to cut
down its size as detailed in the Command
Set " hook. All parts except those associated
with the oscillator were removed. The set
was then rewired as shown in Fig. 1. The
first transistor after the FET oscillator is
operated as a class A buffer amplifier to
isolate the oscillator from the output tran
sistor and to build up the small signal to
drive the next stage. The output stage is
a broadband class C amplifier and only draws
current when the oscilla tor is operating.
N o tuned circuits are used except the orig
inal circuit so the output is constant across

*"Comma n d Sets, " Copyright 1957 by Cowan P ub·
Iiehl ng- Oo., P ort Waslll ngton, r., 1., N. Y.

,.,.,. .""
~~~

............... USE HEAT RADIATOR
ON THIS T~STOA

'"'I TO 2~_

"••

- to (Sf:E TEXT)

."

.""

TAP NOT USED

* OAIGINAL to' ONEHTS

*

''''I TO U ......

D U-Il2

I

0 ·
o

U-1I2 BAS!N9

Fig. I. Schematic of the transistorized Command Set transmitter. All components mar~ed with an asteris~

are original Command Set pam. The use of an FEr in t he oscillator circuit permits a simple and direct
conversion fro m vacuum tube circuitry to semiconductors.
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The shortie. transistorized Command Set. The tren
sistor sockets are mounted in the center of the old
eete l tube seckets.

. . . K3LCU
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the band. With a 10 volt sup ply you get
a full watt of input power to the final
transistor. This is plenty enough to d rive
any crystal controlled transmitter.

All the HI" Command sets were tried and
the oscillator functioned perfectly. I won't
attemp t to give any of the basic data on
converting the Command Sets. This infor
mation is qui te readily availab le and would
only bore most readers. .

To keep the heat dissipation of the final
transistor within safe limits, 10 volts is used
for the supply voltage. Even with 10 volts
a cap type heat radiator should be used .
An increase of 2 volts more than doubles
the power so be careful. When d rivin g a
Gonset Commun icater III , for which this unit
was designed, I find that dropping the sup ply
voltage to 6 volts is more than ample to
drive the transmitter to full output.

The transistors really carry a nice price
tag, and should appeal to almost everybod y.
T hey are made b y Fairchild Semiconductors
and sell for abo ut 62c apiece. The FET is a
Stltcontx unit. If another type is used it
should have a transconductance of 1000 or
better. If you really like pleasant surp rises
try this conversion.

The only remote controlled
band switch ing mobile
antenna on the market.

Disconnect yo u r antenna from
bumper m ount in seconds. Made $3 25
entirely o f stainless st eel. Noise •
free.

Antenna Connector

5BANDS.50~o~~!! I
We are pleased to offer the new band switch- I
lng deluxe Swantenna as part of the Swan
line. Two of the major improvements are the
use of GE lexan®in the center coil support
that makes it virtually unbreakable, and the
new light we ight stainless steel whip. The
higher aof the Swantenna and the gold plated
switching contacts provide greater radiation
eff iciency and fie ld strength than most coil
changing designs. Thus with the new improved
Swantenna you achieve the ultimate in mobile
operation; a high efficiency antenna system
plus band switching whi le driving.

MODEL 55 remote controlled $95
MODEL 45, same antenna as Model 55. $65
but with m anually operat ed coil swi t ch

DELUXE BUMPER MOUNT
The most important development in mobi le
an tenna mounts in years. No cha in to break,
no clip to stretch. Made of highly poli shed
cast aluminum. Complete instructions illus
trate how to fit this de luxe mount to the exact
co ntou r of you r bumper,
providing the strongest, $2495
best looking mount for your
mobile antenna.

*Origina'KWIK_ON

with the new improved

SWANTENNA

*



SWAN
500

~l\ 1Ill1 ~~\t \~ ~~,~i} ~k~ ~~~\ .
l~l ~~ .r~ f{~. ._, I~ \~ • -~ !,.t ~,

500
5 BAND-480 WATT SSB TRANSCEIVER

FOR MOBllE-PORTABlE-HOME STATION

12 Volt DC Supply, for mobile operation.
ModellH1 7 $130

Match ing AC Supply. Model 117XC •. .• ... . . . . .. $ 95
Plug-in VOX Un it. Model VX·J ...•• ... . .. ... . . . .$ 35

It won't take long for the new Swan 500 to establish well known.
itself as "King of the Road. " 480 watts of solid power, Frequency coverage of the f ive bands is complete: 3.5-4.0
improved circuit eff iciency, and Swan's, excelletot audio me, 7.0- 7.5 me, 13.85-14.35 me, 21-21.5 me, 28-29.7 me.
quali ty combine to give you home station per ormance On addition, the 500 covers Mars frequencies with the
while operating mobi le. 405X accessory crysta l oscillator.)
At the top of the Swan line, the 500 offers many extra Along with higher power, improved styling and many
features: Automatic noise limi ter, selectable upper and deluxe features, the new 500 has the same high stand-
lower sideband, 100 kc crysta l ca librator, and provision ards of performance, rugged reliability and craftsman-
for installat ion of an internal speaker. ship that have become the trademark of the Swan line.
The new 500 is equipped with the finest sideband f ilter Backed by a fu ll year warranty and a service policy
used in any t ransceiver today. With a shape factor of second to none, we feel that the Swan 500 will estab-
1.7 ultimate rejection better than 100 db, and a ca re- lish a new standard of value for the industry.
fu lly se lected bandwidth of 2.7 kc, this superio r crysta l So if you'd like to hear a VK, ZS or UA say "stand by,
filter combines good channel separat ion with the excel- the mobi le station," put a Swan 500 in your car this
lent audio qual ity for which Swan transceivers are so summer!

ACCESSORIES,
Full Coverage External VFD. Model 410 $ 95
Miniature Phone Band VFO. Model 4D6B $ 75
Cry sta l Controlled Mars Osci llator. Model 405X $ 45
Dual VFO Adaptor. Model 22 $ 25



Chari• • Landahl W5S0T
12 1 Barranca Road
l os Alamos, New Mexico

The Dichotomy of a Tube Man
Including the use of a FET in the BC-906 frequency meter.

0-'

* 1964 Catalog', ;\[('000 Radio Compa ny, Knneas Cily,
~[iH!\OurL

Fig. I. Circuit for testing the oscillating character
istics of unmo!lrked tro!lnsi stors. This circuit is shown
with a negative supp ly for PNP transistors-for NPN
units reverse the meter and use a positive supply.

the orbital beam hexode glass envelope and
try to guess wh ich is the grid, filament and
cathode lead. At this point en ter Frank
Jones. Build up and use one of his transis
tor testers and the door of knowledge is
opened. No longer do you care if you can't
see inside. Everyth ing becomes orderly.
PNP's go into one box and NPN's into the
other. The d uds are set aside for Psuedo
Zener use. The sorting process turns into
an exhilarating game. Plug them in, test ,
pull 'em out. You don't mind that after
squeezing the three little wires between
thumb and forefinger for the hundredth time,
you have an excruciating cramp in the
thumb! But wait; now that these wonderous
things are sorted, how do you know which
of them is "Power", "RF", "IF", "Audio",
"Switching" and no test? Frantic thumbing
through all issues of 73 from January 1962
forward was of little help for a solution
to this new dilemma. In fact it was a hinder
ance. You find far too many tube articles
which you remember wanting to try! Any
way, after havin g invested so heavily- at
least $10 so you can take advantage of the
doub le bonus- it is Incumbent upon you to
take the next step to find out which of
these little three-pronged rascals will oscil
late. A circ uit to help sort the unmarked
transistors further is shown in Fig. 1.:1

T his is a Clapp transistor oscillator, either
crystal or series L-C resonated. As shown,
the battery and meter are set up for PNP's.
Change the polarity to check NPN's. By us
ing several crys tals, for example, 450kHz,
2~ I Hz, 3.5MHz and 7MHz or higher, you
can learn which of the 100 or more bar
gain transistors in your possession will oscil
late. It sure takes a lot of plugging but
it's worth it. Imagine the thrill that sh ivers
through your frame as you hear that crystal
clear note in the station receiver. It takes
you back to the days when- for old-timers
after you sawed two hacksaw slots at ri ght
angles across the bakelite base of a type 76
triode, between the four prongs, so as to
decrease the dielectric sh unting, you got the

L
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It is hard to resist a winning combina
tion, particularly when that combination
happens to be articles and ads in 73 maga
zine. The spell-binders referred to are,
"Field Effect T ransistor Primer" b y Jim
Fisk! and "Two T ransistor Testers" b y F rank
[ones." Couple these with advertisements
such as Poly-Paks and Meshna in which you
find almost unbelievable semi-conductor and
transistor bargains and you are lost.

\Vhen such a powerful coalition causes
an old died-in-the-wool tube man to become
a transistor enth usiast, that is an accom
plishment. Would you believe a fellow who
buys two assortments of 50 new, unused ,
20-24 year old tubes for $2.95 per assort
merit" , just to have them on hand in case?
Hold on now, consider what electronic mir
acles you might perform with an orbital
hearn , hexode uhf amplifier, type 1630,
Army Signal Corps Tube VT-1 28! Just to
hold it in your hand and look at it is in
spiring. It looks like a grown-up 955 acorn
tube, excep t that it has 12 radial electrode
wires instead of five. Into this world of
dreams came WHAM, POW, SOT-Fisk and
Jones et a] .

After the order of solid state goodies
arrive, you find yourself impressed b y how
few identifyin g marks are on the TO-5 and
other style cases. In fact, you reminisce and
recall that at least you could peek inside
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L WA6BSO, " F ield Jo:ffect Tran8istor Primer," 78,
December 1965 .
2 . " '6AJF, " T wo Transistor T est ers," 78, September
1966.
3. If. S. Kiver. " T ra n_iJJ t or6." 3 rd edition, 1962, Mc·
Graw·Hill B ook Company, x ew York.

a field effect transistor. This frequency meter will
will tune through both the 2 and IY4 meter bands.

remember that when looking at the bottom
of the FET, the base lead is where the collec
tor lead normally is located on a standard
transistor. (Not on all FETs. Consuli manu
fact urer's data sheet if in doubt. Eel. )

T he absorpt ion wave-meter with the FET
performs much the same as the original tube
version. One less battery is requ ired and the
battery voltage will depend upon the FET
used . The FET which I assumed to be a C
610 works well w ith 1.;) volts. \Vhen the
meter reads 500 micro-amperes full scale,
the measured drain current is 1.5 milliam
peres. As the cavity is tuned through a
two meter rf field. the drain current wiII dip
[ust as it did with the vacuum tube in the
circuit.

The sensitivity may be improved b y Ieav
ing out the I N34 diode and disconnecting
the 1.5 megohm resistor from the end of
the radio fr equency choke nearest the Hi-Lo
switch . T hese modifications are indicated in
Fig, 2 by the heavy lines. Then, with the
rf lead from the cavity connected to the
gate of the FET, the field effect transistor
will act like an old -fash ioned vacuum tube
with a floating, leaky grid.

\Vith this modification the frequency me
ter will respond to 100 microvolt signals
fed into the cavity by way of the plug-in
antenna. The fact that the FET will per
fonn in this manner is a measure of com
pensation and a hit of solace to a hard
vacuum tube man.

Fig. 2. Conversion of the BC.906 frequency meter to
detect rf signals down to a 100 microvolts or so and

tube to work at 2K meters! For the young
er man the occasion might be similar to
uncorking h is first 807 on 10 meters. At
any rate, the yield of good oscillators from
the packet of 100 bargain items is surpris
ing. Many were vigorous to 7.3.MHz. How
well they will work in other circu its re
mains to be learn ed. It may be safe to assume
that some of them wtll perform as rf ampli
fiers; how noisy they arc can be learned
from trial and error u nless one uses the
more modern transistor testers which are
available at much greater cost than the
simple ones referred to in this work.

The field effect transistors are indeed
fascinating. It boggles the mind to think what
would have happened to the radio-radar
sonar systems had the solid state version of
the tube arrived first. W e'd p robably be
discovering the vacuum tube about now and
that would be a b lessing to those of us who
need hi-focal glasses in order to work wi th
these miniature components . Jim's F ET Prim
er caused me to try the FEls offered by
Poly-Paks. Again. the ones received are un
marked except that one is painted an omi
nous black. The advertisement seems to say
that mine are low noise FET's made b y
Crys talonics. The package has a nice re-print
from 73 and also some data which leads
me to believe that one of the FET's is a
C-6 10. Since m y surp lus n C-906E Frequency
Meter had a IS5 tube which went west, it
was a logical choice to go FET. The original
and modified circuits are shown in Fig. 2.

T he FET can be plugged into the tube
socket for experimentation , then I a te r
soldered in if you so desire. T he schematics
show the tube socket p in numbers in which
to plug the FET leads. It is necessary to

• • . W 5S0T

JUNE 1967 27



Del Cro.....ell K6RIL
1674 Morga" Street
Mou"tai" Vie..... , C alifor"ia

Converting the Swan 120 to 6 Meters

With the continued upswing in sunspot activity, inter
continental DX on 6 meters is just around the corner. This
simple and inexpensive conversion will provide a complete
SSB transceiver for six.

G eneral description

\Vith the Swan single hand transceivers
consistently appearing on the used market,

Part of K6Rll's shad. The six me ter Swan 120 is in
the right foreg round . The reck on the left conta ins
a ~ilowatt and tre nsverter for 432 MHz, a 2 kW
PEP rig for six and a 2 kW amplifier and tra nsverter
for 144.

the S\V 120 models may be purchased for
a very rensonublc price. This inspired me to
investigate the possibility of converting one
into a 6 meter transcieve r. The invest igat ion
seemed to prove that this was enti re ly pos
sihle.

J noticed that the Swan people left a lot
of chassis room in the right hand side around
the final section, so I decided to take a
chance. A S\V 120 was purchased for
$85.00 and the modification was started .
I was quite amazed at how simple the modi
fication appeared. As described previously,
there is a lot of empty space under the
chassis for adding extra parts.

New transmitter circuit

T he transmitter conversion consists mainly
of changing the original driver stage to a
second conversion mixer and rem oving the
original d river plate coil and all of the final
circuits. The new driver, a 6CL6, operating
in class A, and new final with 6146's oper
ating in ABI were added. In addition, a local
oscillator with buffer was installed. These
added parts fit into the emp ty space very
nicely. \ Vhen checking out the transmitter,
two major problems were encountered. First,

- •-~......-
g

~-

•••

This conversion makes a comp lete 180
watt PEP six meter transceiver with more
features than the original 20 meter unit and
compares favorahly with commercial 6 meter
units at much less cost.
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Fig . r. New circuit of t he
SW J20 for six meters. L4
a nd L5 are a turns num be r
26 on a %" form. Re locat e
L5 and wire as shown. L6
and L7 are 5 t urns number
20 closewound on a %II

for m-use a white slug . La
consists of 3 th turns of '14"
co pper tubing-I '14" inside
dia meter, 2%" long. Pa ra 
sitic cho kes pcr and PC2
a re 2 turns numbe r 22
wound around a 470 ohm ,
Ih watt resistor. PC3 a nd
PC4 consist of one tu rn
number 14 wound around
a 47 ·ohm, 2 watt resistor.
RFC 3 is the origina l choke
with 1/4 " removed from
each end.

- >X>

the final showed signs of instability even
after neutrilizing. This proved to be parasitic
oscillations-parasitic chokes in the plate
leads cured this problem. The driver was
also unstable-the original 11 pF butterfly
driver capacitor was used to reduce the cost
of modification, but this capacitor produced
too much feed back due to the configuration
so a new double section capacitor had to be
used. Since a small capacitor with low capa
city was not available on the market, a
small bracket was fabricated and two John
son type 160-140 capacitors were ganged
for this job. This arrangement provides good
isolation, takes up a minimum of space and
gives more than adequate tuning range.

New local oscillator circuit

A new local oscillator and buffer were in
stalled using a 6EA8. The triode section oper-

ates as a standard crystal oscillator with low
voltage applied to the plate and the pentode
section provides a small amount of gain and
acts as a buffer to prevent frequency shift.
A crystal switch and five sockets were in
stalled to give additional covera ge in the
band. The crystal switch also has additional
contacts to resonate the buffer coil when
the oscillator frequency is changed-this ad
justs the buffer output to maintain a con
stant injection level.

The crystal switch mounts in the hole
where the tune switch was originally mount
ed; this tune switch was completely removed
and the wires disconnected. T he 12AV6 that
was used as an audio oscillator is converted
to an AGe amplifier.

Other transmitte r changes

The basic exciter was left as original
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except for the minor changes shown in the
carrier balance control and transmit-receive
switch. Also, the VFO was adjusted to cover
14.0 to 14.150 MHz to the 12BY7 mixer.
This was only done to use a crystal that was
available. The original dial calibration was
used with the 20 meter markings removed
with a pencil eraser (don't use paint thin
ner ) . New markings were made to indicate
0-100 kHz and 150 kHz. When calibrated,
the dial now can be read to 1 kHz and crys
tals can be selected to cover any 150 kHz
range in the band.

The original driver plate coil with as
sociated capacitors is now installed under
the chassis and connected to the grid of the
1213Y7 mixer. A 10 pF capacitor is connected
between the two coils-this Iorms a 14 MHz
bandpass coupler for added rejection.

Transmitter modification

Before starting the conversion to six, a

preliminary check of the transceiver should
be made to insure proper operation on the
original hand. Disassembly is accomplished
by first removing all covers and the front
panel. Mark any wires that may be discon
nected . Follow these steps for removal of the
unused parts:

1. Remove the final tube and all parts
in the final compartment ; leave only the
plate and load capacitors and the two
stand-off insulators.
2. Remove the 6DQ5 socket, disconnect
wires and mark each with the pin own
her as it is removed. Pull the wires hack
through the chassis, but leave the meter
wires in p lace.
3. Remove the driver plate coil and the
associated wiring from pin #7 of V2
(l2BY7 ) and driver tune (butterfly) ca
pacitor.
4. Check to see that all parts from the
driver plate and final grid are removed.
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Fig. 3. W iring the new function switch. 5·2 is ..,
double pole, four position rotary switch.

connecting the front half of the dual section.
Use only the rear section. Remove two plates
from the rotor and stator of the plate tuning
capacitor and install the final tank coil.
Use a brass strap from the stand-off to the
plate tuning capacitor. Bend a "U» in the
blocking capacitor bracket and install the
new blocking capacitor. Also use a strap
from the plate tuning capacitor as before.

Parasitic chokes must be used in the plate
leads or the final will be unstable. Check
back through all the wiring to insure that
no wiring errors have b een made. Be sure
all bypass capacitor leads and socket pin
grounds are very short. Use neat workman-

The new 50 MHz final amplifier showing placement
of parts including the relocated rf choke. The small
variable capacitor is connected in series with th.
original neutralizing capacitor.

· '"new transmitter wiring.

The plate meter should also be removed
before holes are drilled.

Mark the chassis for new holes b y refer
ring to the photos. Holes should be drilled
with a small d rill before enlarging for the
chassis punch ; use care when d rilling so you
don't dam age parts left in the chassis. Holes
for the crystal sockets require careful layout
or much filing will be needed. New holes
for the 6146 final tube sockets will have
to be cut in the ventilation holes in the
bottom of the final compartment. The tubes
will now be mounted in the vertical position.
Several stand off terminal strips must be
installed for assembly of the new circuits;
these holes should also be drilled before
any parts are installed. \Vhen the holes have
been deburred and all chips removed, the
chassis is ready for installation of new parts.

Transmitter assembly and wiring
The new sockets can now be installed.

If the 6146 sockets have no ground lugs,
extra lugs will have to he installed. Install
the mixer and d river coils as shown in
photo-the new mixer coil is mounted under
the chassis on an L-bracket. Position the
terminals for direct connections. Wiring of
the new mi xer plate, driver, local oscillator
and buffer should be done in seq uence start
ing with the 12BY7 mixer p late. Be sure to
leave room for the new d river capacitor and
bracket. This capacitor should be installed
last-refer to the photos and circuit diagram s
for connections and layout. The new crystal
switch mounts in place of the tune switch.
Assembly of the final output circuit will
require installation of a new coil with a
better blocking capacitor. Start by installing
the original neutralizing cap acitor, modi
fied plate choke and original de bypass ca
pacitor; position the parts as shown in the
photo .

Modify the large loading capacitor by dis-
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ship . Install the second mixer and driver
plate tuning capacitor with a bracket, con
nect leads to the proper coils and install the
front panel.

Receiver modifications

Since no room was available on the main
chassis for the new rf and mixer stages,
the 6 meter front-end and mixer were built
on a small sub-chassis and attached to the
VFO housing. This front-end consists of a
6CW4 cascode rf amplifier and a 6CW4 mix
er. The local oscillator energy is injected into
the 6C\V4 cathode across a 47 ohm resistor.
A double tuned output feeds the grid of the
origin al 12BE6. The 6BA6 was originally
used, but I found that the receiver had too
much gain and excessive background noise.
By elimina ting the 6BA6 (V5) and feed ing
the first mixer directly to the 12RE6 mixer,
the overall receiver gain is ideal. A very
weak signal can be copied as well as on the
more elaborate equipment I have available.
The 14 MHz bandpass coupler must still be
used between the two mixers for rejection of

J

The new local oscillator and driver tubes and crystal
sockets are mounted below the meter. The extra hole
in th e foreground was evidently punched by a
previous owner. Hole in the final compartment wall
was for the original final socket.

unwanted signals. A length of 50 ohm coax
is used to couple the local oscillator injec
tion and if outp ut. The final output tank also
serves as the receiver input. Coupling to the
6CW4 grid is provided b y two 3 pF capaci
tors. On transmit the 6CW4 is cut off b y
switching bias to the grid as is done in the
original circuit.

By referring to the chassis layout and
circuit diagram, the new front-end can be
built and checked out prior to installation.
This completes the receiver changes except
for the AGC and audio modifications.

AGe and audio modificalion

As most persons know, the single band
Swan has no AGC circuit or audio level con
trol. \Vith no control to hold the audio level
at a pleasant volume, a loud signal blasts the
operator out of his shoes before he can get
the rf gain turned down. After using the
transceiver a few days like this, I decided
something had to be done.

In the original SW 120 the 12AV6 (VI5)

The 50 MHz front end. The two tubes on the left
are the cascode rf amplifier. A 3 pF capacitor con
nects from the feedthrough on th e final compart
ment to the grid of the rf stage.
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Fig. 5. C ircuit of the 100 kHz cryst a l ca libra tor for
the six meter Swan 120.

CAL. SW. + 185

Under-chassis view of th e modified trenseelver, The
local oscillator is in the upper right.hand corner,
final sockets boHom right and mixer plate and driver
center right. The new driver socket is partially hid
den by the double tun ing ca pacito r. The AGe cir
cuit is next to the VFO dial plate . The new volume
control and power switch are in the upper left-head
corner.

is a tune-up oscillator which generates a
lot of excessive noise when tuning. This
stage was converted to an AGe amplifier.
Some early transceivers didn't have this os
cillator.

T he AGe system used is an audio derived
method. The audio signal is sampled from
the plate of the p roduct d etector and am
p lified. Finally, it is converted to a minus
de voltage which is proportional to the aud io
level. This voltage is than fed to the grids
of the tubes to be controlled.

In this case the first rf and second if
stages are controlled with the AGC loop.
T his allows the rf gain to be run full open.
An audio volume control must now be used
to adjust the audio level. T he original rf
gain control was moved to the hole which
was occupied by the on and off switch. The
new volume control with power supply

switch is now in the space left b y the rf gain
control. Two signals with extreme variations
in strength now sound the same level in the
speaker and very little popping or distortion
is noticed even on loud signals.

The 50k pot marked AGC threshold should
he adjusted with the antenna connected
adjust the control to give a residual voltage
of -0.3 volts and a little kick on background
noise from autos or sta tic.

This AGe circuit works much better than
any other version that I tried. I find it
hard to give signal reports because most
signals now sound the same strength. As
stated p reviously, the quality of the stations
received are still very good regardless of
the signal level and I wouldn't be without
AGC control. This circuit can be adapted to
all the single band Swan transceivers whether
modified to 6 meters or not.

." .,,,
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Fig. b. Audio derived AGe system for the SW 120. Th is circuit is equa lly applicable to ot her single-band
Swans.
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MHz bandpass coupler for highest level at
6 meters . Connect a voltmeter across the
10k bias resistor feeding the grids of the
final tubes and again adjust all coils for
maximum voltage on the meter.

Check to be sure the output is on 6 meters.
The driver tuning capacitor should be set
at near maximum capacitance for the low
end of the band-this will allow coverage of
2 MHz or greater range. All coils should
be peaked several times to make sure maxi
mum output is obtained.

SIDE ylEw
IAfTER f9!!M1NO)

Fig . 7. C hassis for the 6-meter cesecde tf amplifier
and mixer circ uit ry.

Miscellaneous changes

A new function switch is shown in the
circuit diagram. This will allow the oper
ator to insert carrier for different modes
by simply turning the switch. Fixed resis
tors arc selected for AM and tuneup moues.

A calibrator was installed for checking
calibration. This switch is mounted in place
of the old transmit-receive switch .

Neutralization

Connect a detector probe and VTVM to
the final output jack. With the screen and
plate voltages disconnected apply drive to
the final and adjust the final plate and out
put capacitors for maximum reading. Next
adjust the neutralizing capacitor for mini
main output. Check to make sure the capaci
tor is not completely open or closed-it
should be in the center range and the output
reading low in relation to the original level.
Now the screen and plate voltages can be
applied and carrier inserted. Peak the driver
tuning, connect the output into a good load,
and tune up the final to about 230 rnA with
full drive.

'"470k

*~VE RF GAIN TO OFF-ON POSITION
MOUNT CONTROL IN HOLE "lARKED VOLUIIIE

Final comments

This transceiver has proved to be a very
worthwhile investment ; the reports are ex·
celIent and it does a fine job. The final
runs the same power as most other trans
ceivers on 6 meters and will drive a 2 kW
linear with power to spare. It makes a very
handy rig for portable, mobile or just general
use, and the Swan power supplies can still
he used for fixed or mobile operation. With
6 meters lookin g; up for the next few years,
the VHF operator can get ready for lots of
enjoyment from this conversion. Get your
tools out and get to work.

Receiver

The new front-end should be adjusted for
maximwn gain before mounting to the VFO
housing. Only slight peaking is needed for
final adjustments.

The crystal calibrator is wired with a
lead run into the final compartment and posi
tioned about one-half inch from the final
tank coil.

E

Adjustment and operation

Transmitter sedion

Preset all co ils with a grid dip meter,
disconnect the final screen and plate volt
ages, and check to be sure there arc no
short circuits and wiring is complete. Apply
power and with the grid dip meter in the
diode position, tune the local oscillator and
buffer for maximum output indication. Turn
on the transmitter, insert carrier and adjust
the mixer and driver plate coils for maximum
output at 6 meters. Set the VFO dial to
the center of th e range and peak up th e 14

Fig. 8. New audio volume control circuitry. . .. K6RlL
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I§JLINEAR SYSTEMS all Solid-State
Power Supplies 0 are built by the com
pany most experienced in designing
mobile power supplies for the amateur
o provide higher transmitter power
output at all input voltages 0 have
multiple output voltages to operate all
transceivers 0 are used by the military
without added ruggedization 0 have

Commander the highest efficiency

of any mobile
power supply on12 Volts DC

& 117 Volts AC

the market 0 come Century

complete with cables
o available from
dealers throughout the country 0 0 0

Commander Model $189.500 Century
Models $124.50 $149.50 $249.50
!d LINEAR SYSTEMS INC.

VI 220 A irport Boulevard, Watsonville, Calif 95076 Tel. (408) 722-4177



Military Quartz Crystals
lor the Radio Amateur

How to find crystal bargains

Maurice J. Shuma~er W0 HYB
3077 South Hurley Circle
Denver, Colorado 80227

Surplus military quartz crystals are avail
able at just about any frequency throughout
the low and high frequency portion of the
radio spectrum. These crystals can be very
useful to hams and are available at modest
prices from many electronic surplus houses
or through some crystal manufacturers and
dealers. Surplus crystals can be put to many
good uses including transmitter and!or re
ceiver frequency control, hand pass filters,
frequency standards and many others.

The writer has gathered together a lot
of useful data on military quartz crystals
and has presented it in tablular form (Tables
1 and 2). The information contained in the
tables was derived from the "D" revision
of the Military Specification MIL-C-3098,
General Specification for Quartz Crystal
Units. T he table does not reference all of
the 69, yes I said 69, types of quartz crystals
used by the military. Rather, only the more
common types frequently found in the sur
plus markets are discussed.

Military Quartz Crystal Holders

Holder Pin Pin Holder Holder Holder
Type Dia. Spacinl) Hei9ht Thickness Width
HC.5/U 0.156 0.812 2.205 1.81 7 1.594

HC-6/U 0.050 0.486 O.77S 0.317 0.725

HC-IO/U 0.062 N·A 1.055 0.560 N·A

HC-13/U 0.050 0.486 0.775 0.317 0.725

HC-18/U 0.017 0.1 92 0.530 0.150 0.402

Note: All dimensions are In Inches.

Table I. The d ime nsions of popular military crystal holders.

SYSTEMS
SINCE1921
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Military Q uartz Crystal Types

Freq.
Toler.. Drive Tempera t ure

Military Holder Frequency Osc illa t ing once Rese- Level Range
Item Type Type Range Mode COlo} nonce (mWI (degrees C)

I CR-15B/U HC-5/U 80-200KC Fundamental ± .Ol Perellel - -4010 +70
2 CR-16B/U HC-5/U 80-200KC Fundemental ±.Ol Series - I -40 to +70

3 CR-17/U HC-IO/U
15-25MC 3rd O vertone
25-50MC 5th O vertone

+ .005 Series - +6010 +80

4 CR-18A/U HC-6/U 0.8-20MC Fundamental ± .OQ5 Parallel 5-10 -5510 + 105
5 CR-19A/U HC-6/U 0.8-20MC Fundam enta l ± .OO5 Series 5-10 -55 to + 105

CR-23/U HC-6/U
10-52MC 3rd O vertone

6 ±.OO5 Series - -5510 +'05
52-75MC 5th O vertone

CR-24/U HC-IO/U
15-25MC 3rd O vertone

7 ± .OO5 Series - -5510 + 105
25-50MC 5th Overtone

8 CR·25A/U HC-6/U 200-500KC Fundamental ± .Ol Series - -40 to +85

9 CR-26A/U HC-6/U 200-500KC Fundamental ±.OO2 Series - 75 ± 5

10 CR-27A/U HC-6/U 0.8-20MC Fundamental ± .OO2 Perellel 2.5-5 75 ±5
II CR·28A/U HC-6/U 0.8-20MC Fundamenta l -+- .002 Series 2.5·5 75 + 5

12 CR·29A/U HC-5/U 80-200KC Fundam ental ± .OO2 Parallel - 75 ± 5

13 CR-30A/U HC-5/U 80-200KC Fundamenta l ±.Q02 Series - 75 ± 5

14 CR-3 1/U HC-6/U I. IOMC Fundamenta l ±.OOS Perellel - -5510 +90

10-52MC I 3rd Overtone
15 CR-32A/U HC-6/U ± .Q02 Series - 75 ± 5

52-75MC 5th O vertone
16 CR-33A/U HC-6/U 10-25MC 3rd O vertone +.005 Parallel 2.5 -5510 + 105

17 CR-35A/U HC·6/U 0.8-20MC Fundamental ± .O02 Serie s 2.5·5 85 -+- 5

18 CR-36A/U HC-6/U 0.8-20MC Fundamenta l ± .OO2 Parallel 2.5-5 85 ± 5

19 CR-37A/U HC-13/U 90-250KC Fundamental + .02 Pa rallel - -40 to + 70

20 CR-38A/U HC-13/U 16· 100KC Fundam ental ± .Or2 Parallel - -4010 +70

21 I CR-42A/U HC-13/U 90-250KC Fundamenta l ±.003 Parallel - 75 +5

22 CR-43/U HC-16/U 80-860KC Fundamental ± .Ol Parallel - -3010+75

23 CR-44/U HC-6/U 15-20MC 3rd O vertone + .002 Parallel - I 85 ± 5

24 CR-45/U HC-6/U 455KC Funda me nta l ± .02 Series - -4010 +70

25 CR-46A/U HC·6/U 200-500KC Fundam e ntal ± .Ol Parallel - - 40 10 +85

26 CR-47A/U HC-6/U 200·500KC Fundam ental + .002 Parallel - 75 + 5

27 CR-48/U HC-6/U 800-3000 KC Fundamental ± .OO8 Parallel - - 55 10 +90

28 CR-50A/U HC-13/U 16. 100KC Fundamental ± .0 12 Series - I - 40 10 +70

29 CR-5IA/U HC-6/U 10-61MC 3rd O vertone ± .OO5 Series 20.0 -5510 + 105

30 CR·52A/U HC-6/U 10-61MC 3rd Overtone +.005 Series 2·4 - 55 10 + 105

31 CR-53A/U HC-6/U 50·87MC 5th O vertone ± .OO5 Series 20.0 - 55 10 + 105

32 CR-54A/U HC-6/U 50-125MC 5th O vertone ± .OO5 Series 2.0 -55 to + 105

33 CR-56/U HC-18/U 17.61MC 5th O vertone ±.005 Series 2.0 - 55 10 + 105

34 CR-56A/U HC-18/U 50-125MC 5th O vertone ±.OO5 Series 2.0 I -5510 + 105

Table 2. O perati ng c haracte ristics of popula r military q uartz crysta ls.

and vice versa. Table 2 provides much
needed information f or designing the oscil
lator circu it of a receiver or transmitter or
when trying to select an appropriate crys ta l

T he next time you visit your local surplus
store on a crystal buying sp ree, bring along
the tables. You will find that they will be
very useful as you rummage through the bins.

Table 1 can be used when selecting the
crystal type to match a particular socket
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Converting the 8C-728

A low frequency superhet receiver for 160, 80 and
40 with a very attractive price.

One of the items you can sometimes find
on th e surplus m arket is the BC-728 receiver,
a six tube superheterodyne battery operated
unit for shoulder carrying. This unit is adver
tised by several dealers for the amazing price
of 8• .951

It is possible, for a bit extra, to buy the
units complete with antenna, wet battery and
charging cable, This antenna is a good deal
if you are going to use the unit for portable
usc, the most logical application. This plugs
into the antenna jack on one side, has a
heavy cable with shoulder strap on it and
the antenna fastens to the other side of the
ease. Thus the antenna feedline is used for
the shoulder carrying harness. The antenna
is telescoping for easy portability.

The case is rugged and most units are
waterproof. If you have a selection you might
pick out one with a sliding cover over the
loudspeaker which would he very handy
should ynu leave it out in the rain on Field
Day.

The receiver has four pushbuttons inside
to select the received channel. Channel one
tunes from 2.0 to 2.6 MHz, channel two from
2.6 to 3.5 Mlfz, channel three from 3.5 to 4.5

Inside the BC-728. Note the large amount of elbow
room. No crowding like most surplus gear!

38

Mf-lz, and channel four from 4.5 to 6 MHz.
While this was designed as a fixed channel
receiver, you will find that there are tuning
knohs right below each push button for tun
ing the channel. Thus, if you want to use the
receiver for amateur use you can tune chan
nel one, with a little padding, to the 160
meter band. Once you have peaked up the
antenna and rf knobs you only have to tune
the oscillator knob to cover the band.

Applications

For amateur band reception it is simple to
slightly retune channel one for 160 meters.
Channel three covers 75 meters as it stands,
and channel four can he retuned to cover 40
meters quite ea sily.

Boating enthusiasts (or friend s of boating
enth usiasts) will find channel one worth more
than tile price of the whole un it for it covers
the sh ip-to-shore bands and really b rings
them in wit h a wallop.

People having an interest in time and
frequency standard signals (astronomy, piano
tuning, watch adjustment, event timing, etc. )
will find the receiver ideal. Channel on e
hrings in \V'VV on 2.5 ~IHz, channel two
tunes e HU on 3335 kHz, channel four tunes
''''VV on 5 MHz, and channel three can he
retuned to bring in CHU on 7335 kHz. At
least one of these should be available at all
tim es of the day or night.

Conve rsion

Unless you are interested in wet nursing
a wet battery it is a good plan to forget
the bea utiful vibrator power supply built
into the cast>. This is designed to work with
a 2 volt mid get wet battery ("Keep upright
when charging") . There is also a charging
circuit with an external plug to go to a six
or twelve volt battery. If you get the charg
ing cab le it sho uld come with the hattery
clips.

Should you agree that dry batteries are

73 MAGAZINE



far better than wet (when one is inclined to
forget about charging) then you can follow
the next instructions. If you are planning
to use the receiver for long periods then
the wet b attery would b e a better deal, b ut
for short periods of use d ry h atteries are
ideal.

Step one: remove the power unit. Unscrew
all of the bolts you can see coming through
the outside case, bottom, top, back, and sides.
Open the case and unscrew the knurled screw
holding the antenna plug. This plate is also
held by two small knurled knuts wh ich will
probably take a pliers to loosen. Lift the
pla te out and let it dangle . Unplug the power
plug and gently lift the whole power sup ply,
easing it out of the compartment. T here is
a Iittle finger that extends into the power
supply from the back of the case which will
keep the unit from slipping out easily. You
will have to work it out . Par for getting the
unit out, counting all the screws and antenna
plate, is six minutes.

The p ower uni t can be relegated to the
"junk b ox" for possible ravagem ent a ll fu ture
construction sprees. T here arc a lot of real
nice goodies in it so don't give it the heave
ho.

Power cable

Your choice: re move the power connector
socket from the p ow er uni t and connect the
butteries to this or else remove the plug from
the wires and connect them directly. If you
decide to deplug the power line then keep
track of the wires and connect them the same
as you would with the plug.

Batteries

A number 6 dry cell is best for tha fila
ments. They d raw 300 rnA a t 1.5 volts, which
will run down a flashlight cell p retty fast.
And besides, there is plenty of room for the
larger cell. A small 67~ volt portable rad io
buttery will give more power than you need
for the D plus and the drain is only 7 mA .
so even the small #VS-016 batteries will
give good life. You will also need a b ias
supply. Since there is no current involved
here you can use small transistor rad io or
photoflash batteries. You will need about 7
volts, so a 73~ or 9 volt battery w ill do flue .
Penlight cells, soldered in series -ire excellent
and inexpensive.

Retuning the channe ls

Once you have gotten the receiver working
and h ave checked out ., 11 the channels you are

JUNE t967

ready to retune. Let us take one specific
channel and go through the process. For
instance, if we want to m ove channel three
so it will cover the 40 m eter band, here
is what we will have to do.

Since you will be about doubling the fre
quencv of the channel you will have to re
move about half of the wind in gs from the
three coils in tha t channel. Remove the
shield can over the antenna coils and cut the
connections to coil 3. The four sm all tongues
can he bent b ack from the bottom of the
coil form to release the coil. It is easier to
remove turns when you have the coil right
out there in your hand. Unwind half of the
turns from the terminal end of the coil. Don't
be afraid, m ake it a good generous half or
you may have to pull it b ack out and pull
off some more. Resolder the wire end of the
coil to the terminal and put the form back
into the set. Once the coil is soldered back
in the circuit you can m ake sure you hit the
right spot by checking it witb a grid-dip
meter and tuning the slug to both extremes
to find out the new range of the antenna cir
cuit.

Be very carefu l of the bottom end of the
coil for if you should break the wire going
from the terminal to the bottom of the coil
you will have problems. The coil is wound
with every ot her tum overlapped so that it
is ext rem ely difficult to unwind a tum or
two from the bottom of the coil in order to
give you enough wire to reach back up to
the terminal. Better careful than sorry, to
coin a phrase.

Step two is the rf stage. This is just as
easy as the antenna coil. D o it the same
way. Thew are not as many turns on this
coil so you will only have to pull off about
30 turns instead of 40; run it down half
way. Dip this one too if you have the instru
ment. Order ;1 dipper if yOI1 don't have one
so you' ll h e ill better shape for the next
conversion von try. Eve ry ham shack should
have a d ip meter.

Ivow comes the p-d -r (p iece d e resistance ),
the oscilla tor. 1 his coil is well shielded and,
short of major surgery, you haven't a prayer
of gt't lill g the co il out to work on. So?
So work on it in the set. Warning: b e care
fu l. But don't worry, even if you louse every
thing up you can get back out of the predica
ment in a few minutes. Clip the wires going
to the coil terminals from the set. Then clip
the terminal b oard so that the two terminals
are free. Next pry out the circular piece
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that keeps you from seeing down into the
coil. Watch yourself on this move for you
can break off one of the wires of the coil
which come through the two holes in the
circular piece. The upper term inal (on the
rf coil side) is the bottom end of the winding.
Lay that over the coil shield out of the way.
Now reach down with a midget screwdriver
and pull 0[[ the tape from the top of the
coil. \Vith that off you can unwind the coil
turns freely. Pull off 35 turns. If you lose
count don't worry about it. You can stop at
any time and resolder the wires into the
circuit and see where the oscillator is perking
by turning on the set. A dipper won't give
you much indication due to the coil shield.

\ Vhen checking for oscillator range it is
handy to have a signal generator on hand.
This is another pretty basic piece of test
equipment for the well run ham shack. Lack
ing this basic unit you can always tune in
a d istinctive signal and hunt for it on your
regular all-wave receiver. Good heavens,
don't you even have that?

\ Vhen you are all through pruning the coils
it wouldn't hurt any to paint on a b it of
coil dope to hold them together.

\ Vhat's that Elmer? You say you broke the
wire on the oscillator coil and don't know
what to do. \Vell , in that case you can pull
off all the wire from this coil and scrape
the form as clean as you can. Then you wi nd
lip a new coil for yourself out of #31 enamel
covered wire (or # 29, 30, 32 etc.) and slip
it over the form, holding it in p lace with the
aforementioned coil dope. About 3.~ turns
sho uld do.

Antenna

TIle AN-75·C antenna, which was designed
for the nC-728, is the best deal, but you may
have some trouble locating it. For some ob
scure reason the antennas seem to have gone
one way and the receivers another, though
both arc available in quantity. Should you
decide for one reason or another to do with
out the A~-75-C you can get fine results by
connecting a short length of v...ire to a Motor
ala type plug. Fifteen feet works well. You
can coil this up and carry it inside the set
when not in use and then fling it up into
a nearby tree or house for operation. Or
you can put a dip on the end of the wire and
connect onto more ambitious wires. When
changing antennas remember to open up the
set and retune the antenna circuit for max
imum volume. •
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MOBILE
CEIVER

get rolling! .

WE NEED
TRADE INS!

Compl.t. with
Eimac 3-IOOOZ

LINEAR
AMPLIFIER

$79500

RF section only,
with tube $49 5

Power Supply ,
separate $30 0

I I ~~ I hlnlJISIfl hlduslnu. ~l'

'- --'

City " "".-::::;=.- Stat. ..::>_ Zip _
(Cd lif. orders .dd "'- tu)

Address __ _. ._. . ._

.-----------------I MISSION HAM SU PPLIES

3316 Main Street, Riverside, Calif. 92501

gSend spec sheet o n BTl Line"r.
QU OTE t'ade allowance oII nd terms.
Ple.ne send latest HAM flyer.
Put me on your mdilinQ list.

NAM E _ _..__..._.__....__....._ •..•__...._ Call __..._. ..__.....
(please print)

Fu ll power inp ut of 2 KW PEP $$ 8-1 000 DC W.stfs
C W .AM. RTTY. More th .s n 20 important advanced
fe a tures. New HD tank g ives more o utput, especi.slly
on 10 meters. More TV/ suppression . Most any exc iter
ce n d rive to full output. 220/115 VAC operatio

95.00
130.00
65.00

325.00

$1150.00
153.00
r98.00
120.00

$ 599.9 5
99.95

149.95
19.95
6.95

$ 189.95
299.95

75.00
99.50

$ 410.00

79 .95
109.95
79.95

109.9 5

$ 399.95
I 19.95
149.9 5

14.95

$ 359.00

3316 Ma in Street
Riverside 3, California 9250 1

Phone 683·0523 (area code 114)

EICO 753 Kit
EICO 753 wired

IMobile brackets inc. ]
751K AC pow/sup (Kitl
751W pow/sup (Wired)
752K DC pow/sup (Kit)
752W DC pow/sup (Wired)

HALLICRAFTERS SR500
PSDO AC pow/sup
PSOO DC p ow/ sup
MR·500 mo b ile mou nt

MISSION HAM
SUPPLIES

DRAKE TR.4
AC4-AC pI,
DC3-DC pI,
MS4 Speaker
MMK·3 mobile brad et

COLLINS KWM .2
51bF2 AC pow/sup
MP· I DC pow/sup
3510·2 mobil. mount

NATIONAL 200
(Mobile brackets inc .)

AC -200 AC pow/sup
PS150· 12 DC p ow/sup

SWAN 3S0
IMo bile brackets inc. ]

117XC A C p ow / sup
14-117 DC p ow/sup
14X DC Module
SWA N 250 M·..1 e ters

IUses same pIs .lIS 350)

I will ship to you freight
free! Write to me for top
trade-in allowance!

'--------------------_1----------------------
JUNE 1967
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Power supply. The picture was talen with IIford
Pan F film in the 4 II 5 inch camera. There was one
spotlight everheed,

Bottom view of power supply. The camera used was
a Cannon FX with a 50 mm lens. Photofloods in re
Rectors, no diffusion. Tri X film.

7

Underneath the power supply. TIle 4 II 5 inch camera
was used, with diffused lighting.
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W . R. McCullagh VE3DAN
McCullagh Studio
73 Simcoe Street
Toronto, Ontario, Canada

Photographing
your

Electronic Gadgets

Practically every article in radio publica
tions uses at least one photograph. Some of
these are good, some are excellent-but a
lot of them are poor. Yet I have never seen
an article on how to photograph equipment
properly. so here goes.

The amateur writing about his electronic
gadgets is naturally going to use whatever
camera equipment he has. If he did have a
choice of equipment what would be best?
A large view camera with tilting front and
hack, even if it is an old one. is tops; with
this he is able to correct converging verticals.

The professional photographer uses a 4
x 5 or 8 x 10 inch camera, but it is possible
to take good photographs with a box camera.
A tripod or camera stand is a must, the
heavier and sturdier the better.

Almost any lens will take a good photo
graph when closed down. as it should be
to get everything in focus. For the small
camera a long focus lens is best, except
for detailed close-ups.

Lights don't need to be elaborate; photo
floods in reflectors, reflector floods and even
an ordinary lamp hand held is quite usable,
ns is the ordinary room lighting. Flash lamps
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Balanced transistor amplifier for photovoltaic cell
light meter. This shot was taken with a 4 x 5 inch
ca me ra.

aren't very good and electronic flash isn't
mnch better unless you really know what
you are d oing.

As the camera should h e on a stand or
clamped to something solid, fast film isn't
necessary. F or a small camera slow, fine grain
film usually makes a better enla rgement, al
though some of the newer fast films, such as
Kodak Tri X, are excellent. Don't forget the
exp osure meter; most camera users have one
and should know how to use it.

If you are using a view camera, don't for
get that a close-up photo requires more ex
posure. See your camera manual regarding
this. This is needed because of the ad ditional
bellows extension .

For a background, use a white card or
unwrinkled white paper availab le from art
supp ly houses.

Most editors like a large print, preferably
8 x 10 inches, so an enlarger is needed UTI 

less a friend or drug store is making the
prints.

Hig~ voltage flasJ, unit, witJ, protective cover. A
4 x 5 in ch camera with two diffused lights was used.

JUNE 1967

Closeup of a balanced transistor ampl ifier. The cam
era-Ed ixa reflex, with a Novoflex 35 mm lens. Tri X
film.

Reflectors to lighten up shadow areas may
he white cards or even a newspaper and
some diffusing material such as tracing paper
or cloth, although glass cloth is the preferred
material.

Looking over a number of radio magazines
the most com mon faults in the photographs
seem to be blurrin g, probably due to im
p roper focusing or movement of the camera;
and brunt out faces, due to having a flash
on the camera too close to the subject. W e
musn't rule out poor engraving and printing.
over wh ich the photographer has no control.
However, if the prints sub mitted aren't over
ly contrasty or soft and mushy, but are sharp
and have a full range of tones fro m lights
to darks, the chance of good rep roduction is
good.

Which brings up to the subject of process-

\ \ \ \
~

Inside view of tJ,e high voltage flash unit. The large
connector is used bec aus e of extremely J,igh currents
which may peale at 800 a mperes at 2500 volts. Defi
nitely not for the beginner.
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The flash for this photograph was provided by the
low voltage power supply pictured. 4 x 5 inch camera
used.

I

Inside the SO watt second power su pply. This sup
plied the power to take this photograph. The light
was harsh, undiffused.

ing. The film and paper manufacturers have
spent large sums of money working out the
proper processing for their materials, and are
anxious to have you get the best results
possible. They should know what's best
for their products, so it's a good idea to follow
the instructions in the package.

To sum up. First, have a good solid sup
port for the camera. Take the time to arrange
the subject. Try a number of angles. To be
sure of the best exposure; take a few extra
shots at different speeds-film is cheap.

If possible use a lens of longer than
"normal" foca l length to get better perspec
tive and possibly a short focal length lens
for very close up shots. Use a small aperture
for greater overall sharpness and use fine
grain film if you are using a small camera.

Avoid harsh lighting. and over or under
development of the film . Make a print on

glossy paper with full tonal range. The
editor likes lots of pictures.

As the great majority of my work is done
with large cameras, and as they were avail
able and I feel more at home with them. I
used a couple of Speed Graphics. one with
a 127 mm Ektar lens, the other with a 135
mm Zeiss Tessar lens. There is no discernible
difference in results. I also used a Cannon
FP Reflex with a 50 mm and 135 mm lenses
and an Edixa Reflex with a Noflexar 35 mm
lens. which will focus down to about two
inches from the object.

For the 4 x 5 cameras I used Ilford FP3,
a fine grain film; ' for the 35 mm cameras I
used Kodak Tri X film and IlfordPan F,
an extremely fine grain film. I imagine the
editor would find the Tri X acceptable.
although fairly grainy. I doubt if this would
show when printed. •
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Why Fight Ohm's
Law and Lose?

An article by K5HPT in the October 1963
issue of 73 described a simple phone patch.
The title was "Why Fight Ohm's Law?" Well,
I did-and lost. It was a big hum of a
mess. So John WA4CUA and I experimented
and came up with the circuit shown. I used
two transformers back to back and added
rf bypassing. I have had several requests for
a drawing of the patch by those who have
heard it on the air.

. . . Roger Williams WA4KWC
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Ray Grenier , K9KHW
Mg'r. Ma i l Order Sa les

TRADES ??
GET OUR

DEA L TODAY!

Use Handy
Coupon
Below

------
T erry Sterman, W9 DIA

Prop rietor

SAVE $50
Purcha s e any new Swan transceiver or

~ linea r at the regu lar pri ce with no t rade-in
~ and you may take a $50. 00 Credit tow ard
~ the purchas e of any othe r merchandi s e .
(q.."-b>-.Q>-~AQ><<7><<7><<7><<7><<7><<7><_""'<<>!

...- - . -..._- --"'- ' _--
1h

.. .... , ..
!"') ,4' _ ... '" t ." .'';''. ..

~ O· O· .., ..._ 0 ~, :~.. •

•••••••••••••••••••
I T o: AMAT EU R ELECTRONIC SUPPLY I
I 4828 West Fond du Lac Avenue I
I Milwaukee. Wi sconsin 53216 #7 I

: Iam inlerested inthe following newequipment: :

I •
I Ihave the follow ing totrade: (What's your deal') I
I I
I I
I Ship me the following New Equipment. I
I I
I I
: 1enclose I I wi ll pay ba lance (if any) :
I 0 CO O o I year 0 1years o 3years I

I Name I
I I
I Address I
I I
I Cily I

I State Zi p I
11 0 SENO YOUR NEW 1967 CATA LOG. II•••••••••••••• ••

AMATEUR
ELECTRONIC

•

SUPPLY

" SWAN

SWAN 350 aO·IOm Transceiver (14 .98 )$420.00
SWAN 400 SO·IOm - No VFD (14 .9S) 420 .00
SWAN SOO SO·IOm - De luxe (17 .69) 495 .00
SWAN 250 6m Transce iver (11 .55) 325 .00
Mark I IC-80m Llnear . les s tubes ( 16.79) 475 .00
Mark 6 6m Llnear . le s s tubes (16 .97) 475 .00
Two 3 ·400Z Tubes for Mark lor 6 . . . . . . . . . . 68 .00
117XC AC Supply for 3501250 . . . . . .. .. . . 95.00
I17X8 AC Supply (or 400. .. . .. . . . . . .. . . 75 .00
14-117 I2v DC Supply w/cable . . . . . . .. .. ... 130 .00
405X MARS Oscillator· less crystals ..... .. 45 .00
4066 Small Phone Band VFO 75 .00
4 10 Full-Coverage VFO . . . . . . . . . . . . . . . . . . . 95.00
210 6 Meter VFO..........•...... . .• . . .•• 120 .00
VX·I Plug-in VOX Icr 350 & 400 . .. . . 35 .00
SSB-2 Selectable Sideband kit for 350 ; . . . .. . 18.00
22 Dual VFO Adaptor for 350 & 400.. .. . .. .. 25 .00
100kc Calibrator kit for 350 . . . . . . . . ... . .. .. 19 .50
500kc Ca librator kit for 250 . . .. . . . . . . . . . . . . 19.50
RC-2 Re mote Control kit for 400 . . . . . 25 .00
45 Swantenna - Manual . . . . .. . . . . . . . 65 .00
S5 Swantenna - Remote Control. . 95 .00
Custom Contour Bumper Mount . . . . .... . .. . . . 24 ,95
Kwf k-On Antenna Connector . .. . . . . . . . . . . . . 3 .25

'NOT E : Above are listed the "Sta ndard - Everyday"
Swan products _ Below are li sted some Special
Purpose ite ms:

14X 12v DC Module w/cable $ 65 .00
14XP As a bove. but Positive Ground . . .. . . .. 70 .00
117X Bas ic J 17v AC Supply ONLy... . . .. .. 65 .00
230X Basic nov Ac Supply ONLy .. . .... . . 75 .00
117 or 230vac Line Cord (s peci fy) 5 .00
8' Cable w/plu g (Supply to Tran sceiver) . . .. . 3 .00
Cabinet w/Speaker & AC Line Cord . . . . . . . . . 30 ,00
230XC 230v AC Supply for 3501250 . . . . .. . . . 105 .00
14 -230 12v DC Supp ly w/nOv Bas ic 140.00
230Xa 230v AC Supply for 400.. . . . . ... . .. . 85.00

4828 West Fond du Lac Avenue
Milwaukee, Wisconsin 53216

Phone (414) 442-4200
MILWAUKEE STORE HOURS: Mon & Er l - 9 am to 9 pm;
T ue s , Wed . Tours - 9 am to 5 :30 pm: Sat - 9 am to 3 pm

IMPORTANT ! _ Be sure to send al l Ma il Orders and Inqu ilies
to OUI Milwaukee store, whose address is shown above. VISIT _
Please do not write the foll owing Branch stor es - they ar e set up
to handle walk-in trade only .

CHICAGO , ILLINOIS ORLANOO , FLOR DA
6450 Milwaukee Avenue 19 Azalea Pk . Shpg. ce.

Phone (312) 763·1030 Phone (305) 277·S23 I
CH ICACO & ORLANOO STORE HOURS: Mon , Wed. Thur s 
12 to 9 pm; Tue s & Fri - 12 to 5:3 0 pm; Sat - 10 am t o "i pm

, I



Sam Kelly W6JTT
12811 Owen Street
Ga rden Grove, California 92641

Panoramic Display from the
ANIAPA-38 Indicator

A simple, low cost approach to •panoramic reception.

A very attractive item for the VHF enthu
sias t is the AN/APA-38 panoramic indicator.
It is an earlier version of the IP-69 /ALA-2
indicator whose conversion was d escribed in
the June 1964 issue of 73 Magazine and is
currently available for under $20.

The APA-38 was originally used with the
APR-l and APR-4 receivers for identifying
radar signals. Basically it is a superhetero
d yne receiver whose outp ut is a video signal
applied to the vertical plates of a cathode
ray tube. The input center frequency at
30 MHz is heterodyned to the 6.5 MHz if
by a sweep oscillator. The frequency limits
of the sweep oscillator are controlled by
the sweep wid th control- at its maximum
position the indicator will display the spec
trum ± 5 MHz of the center frequency.

In addition to the conventional panoramic
display, two sweep positions are provided.
These sweep ranges (PRF-l and PRF-2) cover
30 - 1500 hz and permit using the indicator
as an oscilloscope for analyzing the modu
lation of the incoming signal.

Since the indicator was orginally designed
to operate from a 400 Hz supply, it must be
converted to 60 Hz operation. To do this
remove the following components: power
transformer T-I04, high voltage rectifier V-

•. ,.
Sam's neat rack-mounted panoramic indicator. Al
though the ce nter frequency of this unit is 30 MHz,
other if frequencies may be used with a simple
heterodyne converter.

46

105, low voltage rectifier V-IIO, and choke
L-IOl. \Vhile you are at it , remove the front
panel and the power supply cage.

The 60 Hz supply could be built in the
space made by removing the 400 Hz com
ponents. However, building it on a separate
chassis not only makes construction simpler,
it reduces the AC coupling problem and
shortens the unit so that it will fit into a
16 inch deep rack.

Build the supply as shown in Fig. 1. The
need for a special oscilloscope transformer
was eliminated by using a voltage doubling
circuit for th e CRT negative high voltage sup
ply.

Replace the old front p anel with stand
ard 8-3/4 inch rack panel. The CHT viewing
hole is easily cut with a saber saw. The
power snpply should be mounted to the panel
with a bracket and supported with a shelf.
The rf input connector is replaced with a
BNC type mounted on the rear of the power
supply chassis.

After wiring the power supply, check the
indicator for proper operation. Allow it to
warm up and advance the brilliance control
until a trace is visible. Set the function
switch to PAN. Turn the gain control fully
clockwise and position the trace along the
base line using the horizontal and vertical
position controls. Sharpen the trace with
th e focus control. Couple the output of your
signal generator (or grid dip oscillator) to
the input connector. With the sweep width
control fully clockwise, tune the signal gen
erator from 25 - 35 MHz and observe the
pip. Set the signal generator at 30 MHz
and center the pip using the center control
frequency. The height of the pip should be
reduced with the signal generator attenuator
until it is not over-loading the display.

Modulate the signal generator with a 400

73 MAGAZINE
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Fig. I. An AC power supply for the converted AN/APA-38 indicator.

Hz signal. Place the function switch in the
PRF-l position and adjust the sweep control
until the signal locks in, and the modulating
sine wave is stationary on the C RT.

The indicator is now ready for use. Couple
the 30 Ml Iz if of your receiver into it and
you are ready to go . If you have an if
other than 30 .MHz you can co nstruct a simple
heterodyne converter to convert it to 30 MHz.

On the air experience is the best way to
become familiar with the operation and uses
of a panoramic display. The following is a
hrief guide to signal identification :

1. A C\V or unmodulated carrier appears
as a pip of fixed height. If it is a keyed
C' V signal the pip will ap pear and dis
appear with the keying. With a little
practice you can copy C' V visually!

2. A~I signals will appear as a pip of
fixed height when no modulation is pres
ent. With low frequency modulation the
waveform will look like a b road response
curve. As the frequency of modulation
increases you can observe the sidebands
moving away from the carrier.

3. SSB two tone test signals appear as
two carriers of slightly di fferent fre
quency. If the tones are closely spaced
they will generally appear as a single
deflection varyin g in height.

4. An ~fC'V signal wiJI appear like a
C' V signal, varying in height as the
transmitter is keyed. If the modulating

frequency is high it will be possible to
distinguish the sidebands.

5 . An F~I signal appears as a multi tude
of discrete pips. The amplitude of the
p ips is a function of the modulation in
dex. T he spacing between pips is a Iunc
tion of the modula ting frequency.

. .. W6JTT

•

•
•

Top view of the converted, ree k-mounted ANIAPA.
38 panoramic indicator. The surplus un it is on the
left, and the new 60 Hz power supply is on the
right.
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Robert E. Ream K3HIl
200 Wynwood Road
York. Pennsylvania 17402

RDR Receiver Conversion

A simple conversion of the RDR receiver to cover the 220
MHz band.

Conversion of this receiver to AC opera
tion with crystal or external VFO operation
is a worthwhile project for the ham who
wants to listen in on the 220 ~IHz amateur
band.

Remove the chassis from the cabinet by
loosening the twelve screws around the front
edges. Pull out the chassis and by depressing
the tabs on the sides, completely remove
it from the cabinet. Now, remove everything
from the dynamotor compartment, including
all wiring, the fuse holder and base by re
moving four screws along the outside edges.
Remove the cover from the crystal and inter
control compartment by removing fourteen
screws. Pull out the crystal oven and oven
socket, leaving the two heavy wires as long
as possible.

Remove all the automatic tuning system

except the multiplier and rf dial mechanism.
Also remove the two long rods and associated
gears that run along the top and bottom rear
of the compartment-this has a short shaft
coming straight out the front in the middle
of the compartment. Add a coupling to this
shaft so it will protrude through your new
panel and you will be able to tune both the
multiplier and rf controls simultaneously.

Cut out a 5 by 12J2 inch panel to mount
where the former oven, rf and multiplier
cables were covered. Cut out holes for the
multiplier and rf dials-also the tuning con
trol, crystal socket, B+ switch, AC switch,
pilot light and speaker. Cut a panel 67: by
10 inches to fit the dynamotor compartment;
this is for the new power supply. \ Viring is
simple, as all parts are labeled . Cut out R1l2
on top behind the front panel. The trans"
former filament windings go to terminal

£I~ !'ICU TERIot.

8- C5l1

~
'fI

WEJIT PSC-7'O ::0l'I £OUlV. :;
000'':'' ~~ OOA ~

670VCT ...
-.

~7" ~r'

~ •HJ " : : ~"a- o--{[:J} r'

~
}}, ~" ~".00

c
'00' 00.

"!'- WOA

I~" rh 1" 'Ow

r
I

1>- 6.3V

o

120 VA

Fig. I. AC power supply for the RDR receiver. The completed supply is mounted on a small panel which
is mounted in the original RDR dynamotor compartment.
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K3HIL's converted RDR reeevier. Bob used a 4931
kHz crystal t o cover the Gemini astronaut's 296.8
MHJ: communications frequency.

... K3HIL

number 3 on terminal strip E 132. The other
end of the wiring goes to ground.

Label original pilot light connections for
futu re reference. "1 he B + connects to termi
nal number 20 on terminal strip £133. The
B- is connected to C511 on the back end
of the multiplier section. The speaker and
outp ut transformer are connected across the
phone jack terminals under the if strip cover.
Install a crystal socket (F T243) on the front
panel and connect it to tile two heavy wires
going into the multiplier stage. Install the
switches, pilot light and speaker on to the
panel-now you're ready for the smoke test.

Tune the receiver as follows: insert the
crystal. rotate meter switch to position 1.
unlock mult iplier dial and ad just for a read
ing of 5 to 7 on the meter. Turn the meter
switch to position 2. readjust multiplier
slightly to obtain a reading of at least 4
on the met er. At position 3 unlock the rf
dial and rotate for maximum noise and a
minimum reading of 7. Position 4 is the
plate voltage of receiver-nonnal reading 7;
position 5, filament voltage, normal reading
7.5. The other positions are not used.

Crystal control was desired in my case
but the multiplier tuning capacitor has a
rather large range which can be used to tune
the oscillator. T he crystal freq uency is
doubled, then tripled 3 times- a total multi
plication of 54. The if frequency is 30.2
~IHz.

To determine what crystal frequency you
require, sub tract 30.2 ~lHz from your de
sired receive frequency and divide the result
by 54. For example, to receive 222.5 MHz,
222.5-30.2= 192.3 MHz. Dividing by 54:
192.3 /54 = 3.561. A 356 1 kHz crystal would
be required.



Gerard Scola
191 West Street
Closter, N. J .

Build a 40-Meter Rotatable Dipole
This shortened dipole is little longer than a 20-meter quad.

A few months ago I built a wooden tilt
over tower, which to my amazement, worked
very well. After I completed that project, I
worked a few more weeks looking for parts
for my "Trlband Quad" to put on top. Up
to this time I had been using, and very suc
cessfully, an all-band antenna.

With the erection of my "Triband Quad"
I found that I could not keep the all band
antenna up anymore, because there was some
interaction with the quad and I could not get
the S\VH down when the quad was pointed
in the direction of the other antenna.

I had to come up with something that ]
could put up that would not interfere with
the quad . My property is not too wide, but
it is long. If I put up a dipole it would run
in the wrong direction to be effective. To
put a half wave rotatable d ipole up was out
because I could not get past a nearby tree,
mostly in my neighbor's yard. H ence, this
shortened version of the 40 meter dipole.

1 needed a plate to attach my quad to the
mast, and I knew where there was one. which
I bough t for five dollars. The owner also
threw in the rest of the antenna which had
come down in a wind storm. After careful ob
servation I noticed that the driven element
was in good condition, and that it could pos-

sibly be placed in between the quad.
1 figured that by placing a bamboo pole

into either end and by taping a wire along
the pole, it would work but again it could
not be over 30 feet. The commercially built
four band beams have a 40 meter section
close to 39 feet.

Electrical
Fig. I shows the idea of the dipole. It con

sists of a ten meter section of an old driven
element-a coil attached to the end of it, and
a length of wire a ttached to the coil, that will
resonate at 7.1 11Hz.

There are several ways to construct the
antenna at the mast. It may be done as seen
in F ig. 2 , or a dowel may be used as an in
sula tor and the aluminum may be placed
over the dowel. Any other way may be in
corpora ted as long as there is a space be
tween one side of the antenna and the other;
a lso one must remember to keep it e lectrically
insulated from the mast.

The length of the wire was 19 feet a t the
beginning. I also started with 20 turns of 3"
coil. ~Iy first job was to get the one leg to
resonate at 7.1 11Hz. This was done by wind
ing four turns of soft drawn wire around a
grill dip meter and finding the right spot on

1------------- 115' . 0 ------- --------1

-----r-- - --- - .'00' - - -------1

84"800 POLE

,
Fig. I. Construction of one arm of the shortened 4O-meter rotatable dipole.
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Here's the d ipol6 in place between the two ele
ments of the quad.

the coil. See F ig. 3 The next step was to
wind the wire very carefully around the bam
boo pole so that each turn was about 1"
apart . 1 did this until the 19 ' were comp letely
used up. I checked the grid dip meter again
to make sure that there was no change in
resonance, and there was none.

At the coil I began moving the tap so that
I would add two or three turns to the coil,
while ] snipped the wire at the other end to
resonance. You may leave the 19 ' of wire 0 11

the pole. You may also make it shorter by
adding more turns to the coil than I did.

Attach the coil with two stand off in
sulato rs so that the bamboo pole is app roxi
mately in the center of the coil. After 1 found
the length of the dipole 1 wanted, 1 soldered
the wire to the coil, and 1 drilled a hole a t
the end of the bamboo pole, and put a small
nut and bolt through it. T o this I a ttached
the other end of the wire.

That being completed 1 did exactly the
same thing to the other leg. Knowing the

00'

Fig. 3. Getting one arm to resonate .t 7.1 MHL
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Fig. 2. One way to conned the a ntenna to the mast.

approximate number of turns on the coil, and
the number of turns on the bamboo pole it
took half the time to fix the second side.
After complet ing the second side I put two
coats of varnish on the bamboo poles and
over the wire, I coi led over the bamboo pole.

Now that 1 had both sides completed , 1
again checked resonance by placing the coil
aro und the grid d ip meter, but this time the
wire was a ttached to either side. Sec F ig. 4
The mete r should dip as you move it through
the coil without any further ad justments.

Feeding
Feeding the dipole may be done three

ways. One, feeding it with balanced twin
lead as 1 did; two, feeding it with 72 ohm
coax; or three, any other feed line with a
balun, Make sure the feed line runs away
fro m the antenna at a right angle as much
as possible. I have mine running right to the
ground, a total of 38' before it comes into
the shack, where I tune it with a match box.

The SWR seems to rise sharply toward

'"

Fig. 4, Checking the resonance of the whole dipole.
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1.0 1.~ 1.1 1J' 1.2 7.25 7.3

Fig . 5. SWR of the e ntenne fed with balanced twin
lead through c1 Matchbox tuned at 7.15 MHz end
th e transmitter frequency varied.

Performance
I found that the quad works perfectly

without any interaction between it and the

dipole. Don't try to feed the dipole \\ ith the
same feed used with the q~ad ; it will 1I0t

work. You must use a separate feed line.
I a lso foun d that there seems to be a slight

gain in strength when the dipole is at a slight
angle to the person you are working. I have
had one DX contact in Venezuela with a
5 x 7 report. I have held my own through
the QR~I on 40 meters. It's not a cure-a ll
by any mean s, but it beats nut having any
antenna at all on forty. Also you can rotate
it along with your quad . Its weight is rela
tive to the weight of the q uad. As you can
see, I have it up on a wooden tower and it
seems to be holding up fine . All in all, I
would say it should cost you about $5.00 at
the most to build.

Good luck and hope to hear from you 0 11 lO
meters.

Here's what the coil between the ten meter section
and the bamboo pole.

I I
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the high end. of the band. See Fig. 5 I have
Found that I can get a one-to-one reading at
the transmitter using RG86 / U 20S-ohm bal
anced line.

Is Your Heathkit Transistor
Tester Running Wild?

The scene was an ind ustrial electronics
laboratory, not so long ago. Our Heathkit
T ransistor Tester Model IM-30 had been ab
sorb ing a considerable amount of skilled
engineering talent for almost the entire
morning. I t seemed perfectly healthy, but
gave erratic readings on a batch of expen
sive new silicon transistors. As the genera l
atmosphere was becoming rather warm, a
little bit of the old light began to dawn ...
Do you suppose this XXX-'\: thing could be

oscillating? It turned out the oscillations
could be stopped by applying a fingert ip to
one transistor lead . The tests were rapidly
completed and with a loud roar the focus
of attention turned elsewhere.

Recently, I almost failed to recognize this
same problem while checking some surplus
25c transistors. Then I realized the diffi
culty would have to be worked out. Using
my James Dandy Mixer (i3, August 1966)
I spotted the osci llation at about 130 MHz.
And after one or two false starts I found an
appropriate circuit modification.

Fig. 1 shows how I stopped the oscillations
by loading the transistor at rf but not at de.
T he components are installed in the best
VHF style close to the t ransistor socket. An
extra test socket on short leads req uired the
same treatment although it is used with the
modifi ed tester. I hope you'll put in the
emitter-base and emitter-collector branches
first time around! It takes both of them to do
the complete job.

. .. James Ashe W 2DXH
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$12.95

••••••••• •••• •., ......' ....' ...' .
• • • •

$6.50

CO..2 2 Position Coaxial
Antenna Switch. Same con
struction as t he CO-4 switch
to the left . Used for switch.
ing linear amplifier in and
out of the antenna line. Reg
ular price S8.95.

Special price$6.95

Yolt. Ohm .. Milliammeter.
20,000 ohms per volt DC,
10,000 ohms per volt AC.
OC voltages: 0-0.6.6.30-120_
600. 1200·3000· 6000 V. AC
volt"'995: 0-6-]0 -120-600.
1200 V. Resrsrenee r O-oK.
bOOK · 6 meq , 60 mego hms
(30 - 3K -30K- 300K at center
scale); plus DC current, d B
and capacity. With leads and
batteries. 6" H x 4" W x
10/.. .. D. Regular price $19.95.

Special price

Astatic mobile
ceramic micro
phone. Super
talk power. Req
uler price S12.75.
Special price

Astatic GD-104 desk type
push-tc-telk micro phone a nd
sta nd. Regular pr ice 551.20.

Special price $25.00

CO·4 4 Position Coaxial
Antenna Switch. Uses low
loss connectors and a ce
ramic switch. Complete with
knob. Regular price $9.95.

Special price $6.95

QSL Cards

AJ·l Audio Fit..
t e r . Ideal for
CW and SSB
transceivers. Var
iable audio
range. 28 dB
down at 100 cps
- peaks 200 cps.
4 ohm input and
output imped
ance, built-in in

out switch. 6!j4" L x 3~" W x 2" D.

Special $7.95
and

"HAM" BUERGER'S
June Specials

-

$2.95
per

100 cards

-- ~.-
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'''TO

-

~~~'~'~<-~'~" " - - -:::;;:.:::=:~'~. :::~~, .... 00<: .,.. ...~. _ ...
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2 color
chromekote

cards

uer er
Amateur Radio W3BAH

Road. Jenkintown Pa. 19046 • Phone 215·881·1350

All prices plus posfoge • Pa. resid enf s add 510 sfafe fax.
Open e ve nings - Monday, Wednesday, Friday; 9 AM to 9 PM.

Saturday. 9 AM through 5 PM.

""

432 York
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The Vacationer Portable
Antenna

How often when checking into a hotel
or motel for the night, or if you live in a
non-cooperative-landlord apartment) have
you wished you could get on the air with
out causing an upheaval? \Vell now you
ca ll: The Vacationer Portable An tenna is
the answer.

The Vacationer Antenna is unique in the
fact that this base loaded whip becomes a
center-loaded antenna with very low S\ \'R
due to the simple wire counter-poise that
is clipped onto the window mount and {'X 

tends inside the room. Places are indicated
on the counter-poise wire for the best match
on each band. If an S\VR meter is inserted
into the line, it is possible to get a I: 1 ratio
easily.

For use on 20, 15 and 10 meters, suitable
loading coils are provided, and are attached
to the base of the whip with removable
screws. For two and six meters a shorting
bar is furnished. The Vacationer is rugged
ly constructed. T he base is of molded un
xhatternble nylon; the machined parts arc
made of nickel-plated brass, and the window
mount is weather resistant aluminum.

With this portable antenna, going to
gether quickly and easily. one can be on
the air in less than 5 minutes. It is de-

signed to handle any of the 300-walt PEP
transmitters, or 180 watts A~l or C\V.

Come hurricanes, sleet or ice storms, when
beams and outside dipoles collapse. The
Vacationer. as an emergency antenna, will
keep you on the air; very economical in
surance. The Vacationer folds down to 19
inches, so it can be packed in a suitcase,
it is sold by the DPZ Corporation, P.O.
Box 1615, Jupiter, Florida, 33458, and re
tails for $24.50.

... KIRA

AC Ammeter
Have you ever wondered just how much

current that transmitter is pulling from the
120 Vac line, but don't want to get into the
expense of a good AC wattmeter? Here is
a low cost adapter for making such power
measurements with an AC voltmeter. The
voltmeter should have a sensitivity rating of
at least 1000 ohms per volt . Almost any vom
or vtVID in the shack should me-et th is re
quirement.

The adapter consists of all accurate 1 ohm
power type resistor mounted in a ventilated
housing provided with terminals for connec
tion to the AC line, voltmeter, and power
consuming device. This resistor converts the
voltmeter into an AC ammeter. At any de
Ilr-crion of the voltmeter the reading is

5'

directly in AC amperes. To convert to watts
drawn by the load , multiply the deflection
by the line voltage. Example melt.. r reads
O.6~ volts and line voltage is 120 Vac . 0.65 x
120 = 78 watts. This is only accurate for
a resi stive load. hut will give .1 relative
read 1l~ e n others.

Above ,"500 walt s the voltage drop alTO";"

;\ I ohm resistor becom-is larue enouuh 10

reduce the voltage ap plied to the d evice
under test. If highe r power levels are to he
rn cnsured . the res istor should be reduced to
.5 or .25 ohm.

DC power drum can be measured hy sub
stit uting a DC voltmeter in place of the AC
voltmeter.

. Don Marquardt K9S0A
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Gordon E. Hopper W IM EG
75 Kendall Avenue
Fra ming ha m, Mass. 0 1701

Operating the BC-611 Walkie-Talkie

BC-61 I's are now available and are very useful fo r short
haul communications and locating sources of intereference.

The BC-611 is a press-to-talk portable ra
diotelephone designed to transmit and re
ceive signals over th e frequency range 3.5
6.0 ~IHz. Its range is short because of
its low power (l< watt output), and could be
anything from 100 feet to one mile. Over
salt water, a three mile range might be
obtained. These units are currently avail
able and are being used for short haul
work in th e MARS circuits.

Power requirements are 1.5 Vdc for the
filaments and 103.5 Vdc for the B plus.
Originally, the batteries were designated as
BA-37 ( l.5V) and BA-38 ( 103.5V) . Either
the Burgess XX69 or the Eveready W361
are commercial equivalent B batteries but
the 1.5 volts may be obtained from two
flashlight C cells in p arallel and an FT-501
adapter.

Extension of the telescopic antenna to its
full length actuates a toggle switch to ener
gize the unit. The receiver is a superhet
circuit and contains a crystal controlled lo
cal oscillator. The transmitter section consis ts
of a crystal oscillator. power amplifier. speech
amplifier. and plate modulator. All of the
tubes except one serve double purposes. Tube
VI (354) serves as the rf amplifier in the
receiver and as the power amplifier ill the
transmitter, tube V2 ( I R5) functions as the
converter-oscillator in the receiver and as the
oscillator in the transmitter, tube V4 ( IS5)
operates as the second detector-avc-af amp
lifier in the receiver and as the microphone
amplifier in the transmitter, and tube V5
(354) serves as the output amplifier in the
receiver and as the modulator in the trans
mitter. Tube \'3 (lT4) operates as the if
amplifier in the receiver.

JUNE t967

The push-to-talk switch is a 7-section,
double-pole, double-throw switch. Some of
the surplus units may be received with bro
ken switch handles. It is possible to fashion
a new switch handle made from a piece
of plastic. .

TIle transmitting frequency is determined
hy th e particular crystal used; to receive
stat ions operating on the same frequency
it is necessary to use a receiver crystal 455
kHz higher than the transmitting crystal
frequency.

To tune the receiver for maximwn per
formance on a specific frequency, ad just
C7 and L2 for best reception of a received
signaL There are two methods for tuning
the transmitter's output. The best way is
to use a field strength meter and adjust
C 12 for maximum meter deflection. The sec
ond method is to insert a milliammeter in
the plate circuit of the rf power amplifier
( remove jumper inside bottom cover and
insert meter ) and adjust CI2 for maximum
meter deflection (d ip).

The BC-61 I is part of Hadto Set SCR
536-A, -B, -C, -D, -E, and -F and the
technical manual is TM 11-235. The test
set for the SCR-536 is designated as Test
Unit 1-135. Loop antenna AN-190 (not sup
plied with the unit ) is a d irectional loop
antenna with a built-In sensing device and
can be used for homing purposes in conjunc
tion with the BC-6II. When equipped with
the loop antenna the BC-6I1 should make
an excellent unit for tracing down local inter
ference sources and should appeal to ama
teurs possessing fixed direction finding
equipment.

. .. WIMEG
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W ilson Cooke WA4RHT
3127 June Orive
Charlotte, N. C. 28205

A Poor Man's Transmitter Cabinet

Judging h y the appearance of some ham
shacks, proper packaging of the eq uipment
presents a major problem to the roll-your
own amateur. Many transmitters sound won
derful on the air, but look like something
the junior operator dragged in from the
junk yard. These eyesores can be d angerous
to the operator and to any visitors to the
shack.

After putting up with poor packaging at
my station for a time, I d ecided to act.
This article d escribes how the problem was
solved ; the finished transmitter cabinet

•
meets the following requirements:

1. Complete enclosure to keep children
out of the wiring.

2. Adequate TV! shielding.
3. Pleasing appearance.

Inside view of the TV cabinet showing the aluminum
foil shielding and the Command Transmitter mounted
on the front panel. Note that the foil edends over
th e back of the cabinet to the edge of the wood
frame ; this overlap provides generous metal to
metal bonding when the rear shield is in pleee.

S6

4 . Adequate space for a complete medium
power transmitter.

5. Construction possible with only simple
tools.

6. Low cost.

My transmitter cab inet provides 7.5 cubic
feet of usable space for less than five dol
lars; with a little effort the average amateur
can duplicate this in a modest workshop.
The finished product will adeq uately house
an A~I transmitter of severa l hundred watts
or a SSB transmitter running the legal limit.

The basis of this project is a used floor
model TV cab inet . Muny enterprising ama
teurs find a wealth of usable parts in old
junked TV sets; why not use the cabinet
too? There are many old TV sets around
with large wooden cabinets available for the
asking. A Irh-ud gave me the one I used.
A p lastic cnh inet might be usable, h ut wood
is easier to work with. A table model cab inet
would he excellent for a small t ransmi tter.

Here's how I converted my cabinet. I
lined the cnhinct with a heavy grade of
aluminum foil on the inside top and sides
and a piece of sheet aluminum on the hot
tom and front. The front panel must he
heavy enough to support the weight of any
att ached eq uipment. A better job. though
more expensive, could be done w. th light
weight sheet aluminum throughout. Tn any
case, allow generous overlap and metal to
metal handing at the joints. A long crack
lets out quite a hit of rf energy. I att ached
the foil with glue and staples.

The back of the cabinet has a door which
is easily removed. In the cabinet shown in
the photograph, copper window screen was
stretched over a thin wood frame, but a
sheet of thin aluminum sheet perforated
with small holes would be better. In any
case the mat erial must preserve the shield
ing and permit free circulation of air; for
high power transmitters, the use of a blower
should be considered .

The best shield ing in the world will not
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prevent TVI if the leads leaving the shielded
enclosure are not filtered. A simple len gth
of shielded hook-up wire bypassed at both
ends might provide adequate filtering, but
I used the more elaborate filter shown in
Fig. I. I built a metal box from an old
tin can with tin ships, p liers, and a pro
p an e torch. Although n ot attract ive, it can
not be seen wh en m ounted in the cabinet.

The bypass capacitors might work better
inside the box than out, but they perform
well in this uni t and were more easily
mounted on the outside. I m ounted them
with very short leads close to the point where
th e coil lead passes through the box. Ce
ramic feed-through insulators should be used
for circuits carrying high voltage.

The coils must be wound with wire ade
q ua te to carry the current. Th e only place
where this m ight present a" p roblem is in
the heater leads. T he coils were wound on
a section of 110 inch rod; they are self sup
porting when used with very short lead s.
About one inch of close wound number 26
wire was used for all coils except the one
carrying heater current; th is coil was wound
with number 18.

The bypass capacitors were d isc ceramics
salvaged from old TV rece ivers, except as
a safe ty precaution I used new capacitors
for the hi gh voltage leads. The p hotograp h
shows the RIter mounted in the cab inet with
f ive leads rated at below 1000 volts. A high
voltage filter wil l be mounted immediately
in front of the present filter when the
medium power final is comp leted.

I feel that I have m et all six requirements
set forth in the heginning of this article; the
transmitter is com pletely enclosed and quite
safe from contact with h igh voltage. At the
present time this cabinet is pretty large
for the command transmitter and its p ower
sup ply, but there is room to expand; I am
working on an 8 13 final for m ore p ower.

No trace of TV! is observed on any of
the area televi sion stations located 40 miles
away. ~ly own TV receiver h as no high
p ass filter and is several years old. \ Vhen
the transm itter was operated outside the
cabinet and without lead filtering I ex
pcrienced severe TVI to both sound and
picture.

Do not let the do-it-yourself urge b e sup
p ressed b y the lack of a p roper cabinet . Find
an old TV cab inet and package that rig!

. .. WA4RHT
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Hank Olson W6GXN
3780 Starr King Circl.
Palo Alto, California

Micro-logic for Non-logical Users

THREE-INPUT GATE
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of lC's emerged . These logic families have
all made successes in computer use to one
extent or another and no one family has yet
obtained a clearcut advantage over the others
on all counts.".a The present major logic
families are: Resistor Transistor Logic
(RTL), Diode Transistor Logic (DTL)
T ransistor-Transistor Logic (TT L), and Emit
tcr Coupled Logic (ECL).

nTL Integrated Circuits have become the

The title is not meant to imply that ama
teur operators are illogical in any way, but
rather to identify this article as one in which
integrated circuit (IC) logic elements are
used in ways for which they weren't specif
ically design ed. That is, it will attempt to
show some of the many ways that amate urs
can use digital IC's in circu its that are non
computer oriented.

Historically, there are two reasons why
the digital IC (micro-logic) became readily
available at low cost before the linear IC.
One of these reasons was the rap id growth
of the digital computer industry; increasing
both individual computer size and the num 
ber of computers in production. Size, cost ,
and reliability requirements of the new digi
tal computers offered a rich prize to the
semicond uctor industry if it could come up
with an IC to suit computers. The second
reason digital IC's came first is the fact that
logic circuits are easier to make than linear
circuits. Logic circuits generally require only
that their transistors be in one state or
another (for instance, "on" or "off") and
this requirement is relatively eas ily met by
mass production units.

Out of all the research that was poured
into the realization of the digital IC for the
computer industry, several "logic families"

+3.!5

sec

t---o ""

Fig. I. The basic transistor gat•.

'" FOUR-INI'UT GATE

on

(~'" t> '" '" '" '".., .., ... .~

r

Fig. 2. Yerlcus gate arrangements-t wo input, t hree
input and four input.
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Fig . 3. Basing d iag ram
p.L9 14 RTL gate.

least expensive, most available Ie 's on the
market. In small quant ities ( 1-99) the price
of a simple J-K flip-flop has dropped to
$1.3,5 and that of a d ual two-input gate to
$.80. A number of semi-cond uctor manufac
turers, Motorola, Fairchild, Sperry, Texas
Instrumeots, and others all make the RTL
line; and at least between some units, volt
ages are comp atib le. There are two mainly
used packages, the TO-5 can with 8 or 10
pins and the "D ual-Inline Package" (D IP)
with 14 pins.

The basic building b lock of tbe RTL family
is the gate shown in Fig. I. This gate can be
expanded into two, three, and four-input
types as shown in Fig. 2. In the gates shown
in Fig. 1 and 2, a + 1 volt input to any input
will saturate a transistor and pull the output
down from the +3.5V supply level to satura
tion .

One of the least expensive and most ver-

HEP MC·
Number Number Description

553 303 Half-adder

554 304 Bias-d river

556 306 Three-input gate

558 308 J·K II;p·flop

Amateur Use
(other than logIc)

Regulator

Schmitt trigger, free
running multivi brator,
amplifier

Divider, e ne-shet
mu ltivibrator

Tabl. 2. Comparison of the Mot oro la HEP lin. totheir Melee Ie elements.
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Fig. 6. An astable multivibrator using the ,al914.

Fig. 7. J·K flip-flop divid.r circuits: divide by two,
thr••, five lind ten.

child I\TL family is to add load fac tor num
bers adjacent to the pin numbers of the Ie
diagrams. For instance. a .uL914 gate input
is three units of loading and a .uL9 14 gate
output will drive 16 units of loading. This
load factor scheduling is completely cons is-

I!$!.t.B!J MlA.TlVlJRATOIl:

Fig. 5. A Fa irchild ,a l 9 14 in a bidable multiyibrator
circuit.
settle BTL gates that is in general use is
the Fairchild _L914. This is shown in Fig. 3,
It can be used (in addition to its normal use
as a gate ) as a monostable, bistable, or
astable multivibrator. The bistable multlvi
brator connection of this chip can be pur
chased as the _L902, a type "RS" flip-flop.
The connection of the .uL914 in various types
of multivibrator circuits is shown in Fig. 4,
5 and 6.

Although the _L914 is easily used as
a type "RS" flip-flop, it is simpler to use tile
_L923 type ]-K flip-flop for most purposes.
The real advantage of using the ]-K is the
simplicity one attains in dividing by dif
ferent numbers. Even fairly large prime
numbers may be divided using I-K's, and
no critical feedback capacitors are required.
Since the J-K has many ports, there a num
ber of ways to divide most numbers. Some
examples of dividers using J-K's are shown
in Fig. 7.

There are some points of care which must
be observed when using these RTL I'C's.
The individual ]-K will draw between 20 and
25 rnA of current at 3.6 volts, so use good
"fat" supply leads. Tills care in buss (and
ground ) lines is essential, because the RTL
family has the lowest noise immunity (for
spikes on the supply line) of any of tile
logic families. Also, when in doubt, it never
hurts to put a 330 _F-6V tantalytic capacitor
right across the I'C supply terminals.

The RTL ]-K flip-flops require a fast rise
time waveform to trigger them properly.
Try to keep your rise-time to less than I
.usee if possible. For instance, the + 5 circuit
of Fig. 7 was unreliable when the input
rise-time approached 3 ,usee.

The convention in the Motorola and Fair-
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8. The Schmitt trigger.
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tent within the Fairchild ,uL900 series. even
though some members of this family are low
er power units than others. The Motorola

,MC-700P series uses the same supply volt
ages and logic voltage levels; and the load
factor designations are also compatible with

c

,

s ,

•

I~
I

•

• •

•

c •

Fig. 9. The HEP 556 co nnected as a free-running multivibrator. For an out put frequency of 1200 Hz, R =
lOOk an d C = 0.01 uFo For greater ou t put leve l at the ex pense of waveform distortion, pins number 2
and 10 may be shorted toget her.
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fami ly that sho uld be of interest to the am a
teur. Motorola has recently made four types
of MECL (Motorola Emitter Coupled Logic )
availab le in their HEP line. This HEP lin e
has the distinct adva ntage of being available
nearly anywhere in the U.S. and also through
mail order firms such as Allied Elect ronics.
Table II shows the types of HEP IC's that
are available, and the similar industrial ver
sions of each. The H EP versions of the stan
dard Motorola ~lC300 series are not obliged
to have the same specifica tions as thei r in
d ustrial versions, b ut the cross-referenci ng
is still help ful. By consulting the Motorola
Application Notes for the ~IC303, l\IC304 ,
~IC306 , and ~IC308 , a large body of help
ful inform ation can be gleaned on uses for
the HEP553, HEP554, HEP556, and
llEP558.6. 7, 8

The MECL family is unlike m ost other
logic families in that a logic level change
does not cause any component transistors to
saturate. This m eans that the ~IECL family
can operate much fas ter than others, since
no saturated transistors have to be pulled
out of saturat ion during swi tching. The in-

Fig. I J. The HEP558 connected as a one-shot multi 
vibrator. The main consideration when using this cir
cuit is to keep th e value of R less than 160 kllchms:
the t \on) time will be approximately eq ua l to 1.4 Re.

Fig. 12. Using th e H EP554 and H EP556 as a Schmitt
trigge r. The 510~ resistor should be 510 ohms.

r---------r--o<·

'" J;L

,m' 0 0 ,
.:10+" /.- "

, ,
V<

r ~ ~

" ~ •
" "

""~ k:
-.y

9.1 ~

the Fairchild pL900 family.
The only types of IUL Ie's that will ap

peal to those with low budget p rojects will
be the less-expensive units that are packaged
in epoxy or plastic. Three of the Fairchild
pL900 fam ily are avai lab le in epoxy: the
pL900, pL914, and pL923. Also the entire
Motorola ~IC700P family is plastic and avail
able at about the same price level pcr logic
function as the Fairchild ,l.I L900 series.

The Motorola MC700P line includes only
one single function unit, the 11C723P-3 J-K
flip-flop . The rest of this DIP family consists
of multiple function units. The .MC790P is an
outstanding one; it is a dual J-K flip-flop
at $2.00. This brings the price per J-K down
to $1.00, the lowest in the industry to th is
author's knowledge.

Table 1 shows the various economy-p lastic
RTL units available from th e two lines dis
cussed, with their loading diagrams and
p rices. It is important to keep in mind that
the pin-numbering of these Ie's is as dewed
from the top of the package; this is the
reverse of the way transistor basing d ia
grams are usuaIly shown. There are several
articles available on these RTL units that
can be helpful: references 3, 4, and 5 .

Without sounding biased in favor of BTL,
the author feels that this family represents
the best one to "cut one's teeth" on. The
reasons for this feeling are simple: ( 1) BTL
is inexpensive, so first experience comes
cheap, and (2) since there is a resistor in
nearly every lead to the inte rnal transistors
of the Ie chip, your mistakes are not likely
to destroy the units.

EeL (Emitter-Coupled Logic ) is another

Fig- 10. Using the HEP556 as a low input imped
ance, low-level amplifier. The voltage gain of this
circuit is approximately 20.
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Fig. 13. Connect ing the HEP558 Ie as cl divider
divide by two and divide by flve.

dustrial MC300 units can be used up to
30 MHz switching rates, so, we can expect
to find some of the HEP units that will
approach this rate, too. This inherently faster
operation is reflected in small propagation

time through counting elements. This allows
us to build serial dividers of large prime
numbers, like 17, at fairly high frequencies."

Fig. 9 through 13 show several uses for
the H E P integrated circuits. The applications
to which these circuits are put, will be left
to the readers' needs and ingenuity. Some
of the units which can be built using HEP
integrated circuits are described in detail in
a booklet by Motorola.'.

. . . W6GXN
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Combination Action Ten buttons select preset
combinations of stops - ac tually move the sto p
tablets as in pipe organs.

Percussion Eight percussion stops provide ex
citing realism. Celesta , harpsichord, piano, ma n
dolin, xylophone, chrysoglott, orchestral bells,
single or reiterating, are played just like the real
thing-and sound that way -alone or along with
regular organ stops.
Free Information. Send today fo r your copy of
Schober's I f -page fu ll-color booklet-plus free 7"
recording.
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Ronald lves
2075 Harvard St.
Palo Alto, Calif.

Proportional Transistor

Control of AC Circuits

lrm.

Proportional de control of ac circuits has
been one of the sticky problems in electronics
since the days of the slop-jar rectifier and
the "Edison" storage B battery. Most of the
successful circuits take the form of a good
amplifier, in which the gain in varied by the
de control voltage. Until recently, this was
an effective, but highly uneconomical, con
trol method, and was usually limited to low
powers.

Since the end of WW II, the situation has
been improved by magnetic amplifiers, thy
ristors, and "back-to-beck" configurations of
transistors. All of these systems work, and
some work very well, but their cost and bulk,
not to mention procurement difficulties and
delays, usually confine them to large-scale
industrial and governmental use.

Relatively recent commercial availability
of high-voltage transistors and of silicon
bridge rectifiers of high current capacity has
simplified high power rectification and con
trol great ly, and has reduced prices enorm
ously. A bit of cogitation, followed by some
experiments, indicates that proportional con
trol of any ac circuit by a small de control
voltage, using only rectifiers and transistors,
in a simple configuration, is entirely possible.

FiC) . I. General control circuit.

Specific circuit data
Using standard and easily-obtained parts, a

specific circuit, much like the general cir
cuit of Fig. 1, was constructed and tested.

General control circuit
Circuit for controlling any ac load by

means of a de control voltage, using only a
bridge rectifier and a transistor, is shown in
schematic form in Fig. I , with approximate
voltage and current values.

In this circuit, everything to the left of
the bridge is ac, from the line or other source.
Everything to the right of the bridge is pul
sating de, resulting from the full wave recti
fication of the line power. With the bridge
output shorted , current through the ac load
is determined by the line voltage and the
load reactance (less the very small losses in
the bridge). With the bridge output open,
voltage across the bridge output is approxi
mately 1.414 times the line R~IS voltage.

If a variable resistor is connected across
the bridge output, the current through the
load can be varied by varying the resistor.
If the resistor is replaced by a suitable tran 
sistor (note voltage and current relations in
Fig. I) , current in the ac load can be varied
by varying the de bias on the transistor. This
current is at maximum when the transistor is
saturated, at minimum when the transistor is
cut off, and at various intermediate values de
termined by base bias when the transistor is
between saturation and cutoff. \Vith a single
control transistor, controlled power is from
30 to 50 times controlling power. \Vith a
Darlington pair in the control position, con
trol ratios of considerably better than 1,000
to 1 are easily obtained.

oc
CONTROL

*ON HEAT SINK

1
1.'1 E,'I"
( ~,I .oa

00v v
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Table I. Performance of the circuit shown in Fig. 2.

Applications
This control circuit is an excellent rep lace

ment for a Variac within the presently-exist
ing power limitations. As the control power
is low voltage low current dv, the main ele
ments (rectifier and transistor) can be placed
near the load, and the control element, such
as an Ohmite AD pot, mounted at any con
venient place on the panel.

This circuit permits convenient primary
control of power supplies, either manual or
automatic, and has a number of possible p ro
tective applications, such as shutting off
plate power when bias voltage fails.

Life of components, when properly cooled,
is problematical, but very long. Silicon hridge
rectifiers have service lives measurable in
years (5 or more); and modern power tran
sistors, either germaniurn or silicon, seem to
be equally dependable. •

When the new 10 and 20 ampere high
voltage transistors, now reportedly being de
veloped by at least three manufacturers. ap
pear on the market, we will be able to con
trol more than 2,000 volt-amperes of ac by
means of a relatively small de control power.

•••
"

,

+

21.2 VAl:

"' ~

I

Fig- 2. Specific test circuit, with consta nts.

Hcsults with this circuit, shown in Fig. 2,
a re tabulated in Tab le I. Note that in this
circ uit, polarity of both the bridge and of
the transistor have been reversed. so that, in
event of failure of the bias source. the load
is deenergized.

As will be noted from Table I, perform
ance of the circuit is smooth, there being no
serious "boobles" in the control character
istic. It is q uite important that the transistor
have an adequate heat sink, or its character
istics will change with lise-usually Hot for
the better. A 4" x 4" by 11 16" sheet of cop
per, exposed to free air circulation, was found
adequate for the 2N307 here used. The small
capacitor sh unted across the bridge is a
hash filter. Its value depends in part upon
the characteristics of the load , und may be
anything from .0 1 to . l ,u. 1" per ampere
of current without impairin g circuit operation.

Extension to higher power
The test ci rcuit shown in Fig. 2 has a pow

er handling capability of 25 volt-amperes.
Theoretica lly, the same circuit can be used
for any power by suitable choice of bridge
rectifier and transistor. In practice, we are
now limited to about 400 volt-amperes be
cause of the limi ta tions of available transistors,
the upper limit being atta inab le with the
Delco DTS 423 transistors. By using an ele
vated line voltage, (above 115), we can
sq ueeze out some marc volt-amperes. W atch
out for polarity when changing transistor
types.

THIRD ANNUAL LONG ISLA ND HAMFEST
Sponsored by the Federation of long Island Radio Clubs. A day out for the entire fa mily. Swim
ming, sunbathing, playgrounds, boardwalk, berbeque grills, tables for picnicking, games, prizes.
Contests . auction. swa p shop. mobile activity _ To'''' by prominent r a dio amateurs

Sunday, July 16th. 9:00 A.M.
W rite F.l.I .R.C., Box 304, long Beach. N.Y. r1562, for further information.

Hempstead Town Park , Lookout Point, Long Island
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It' s true. We keep telling you about the in·
spired simplic ity of the 2K·2 design, about
its rugged reliable mechanical construction.
We've told you many t imes about the 2K·2's
high quality components, its enormous
power output. its exceptionally low distor
tion figure and attendant signal sharpness.
Other amateurs have been telling you these
same things too! And you have been hearing
those BIG, BIG 2K·2 signa ls on the air. But
it's st ill true, you wi ll never fu lly appreciate
what a superb amplif ier the 2K·2 rea lly is
until you have owned one for yoursel f .

And now good news! The 2K·2 is available
for immediate delivery. We have expanded
production and have amplifiers in stock.
Pick up your telephone today. Find out how
easy it is for you to own the 2K·2. If you
live near a metropolitan area air freight can
deliver one to you by tomorrow. Of course if
you live in the count ry you may have to wait
an extra day.

If you are st ill not sure let us send you our
descriptive brochure. Remember you are
dealing with the world's oldest and most reo
liable amateur distributor. You can count on
t he same responsible merchandising pro
gram t hat amateurs all over the world have
been re lying on for forty years.

ATTENTION! Military, comm ercial, indus
trial and scientific users . . . please write for
information on our custom line of high
power communication linear amplifiers and
RF power generators.

•••,.....-.- - .- ""'"'-:--,...-.,- - - ..

THE 2K-2 FLOOR CONSOLE OR DESK MODEl $675.00

YOU WILL NEVER FULLY

APPRECIATE WHAT A SUPERB
AMPLIFIER THE 2K-2 REALLY IS'

oj(+\,,d-i,') ... u,\,l.ti 4f'" <X.lJ"Vo. (}-W... t

6% FINANCE CHARGE' 10% DOWN OR TRADE·IN DOWN' NO FINANCE CHARGE IF
PAID IN 90 DAYS' GOOD RECONDITIONED APPARATUS ' Nearly all makes & models.

Our recondit ioned equipment carries a 15 day trial, 90 day warranty and may be t raded back
within 90 days for full credi t towa rd the purchase of NEW equipment. Write for bu lletin .

CAll DIRECT . . . USE ....REA CODe

Butler 1, Missouri, 64730 816 679·3 127
11240 W. Olympic, los Angeles, Calif., 90064 213 477·6701
931 N. Euclid, Anaheim, Ca lif., 92801 714 772·9200
6116 N. 27th Ave., Phoenix, Ariz. , 85017 602 AM 4·3895

East Coast Rep.: H oward Laughrey , 2 Elizabeth St ., Cha ppaq ua, N .Y. 105 14 , (914 ) CE 8-3683

nW orld s Largest Distributors of Short Wave Receivers"



C. A. Rob. rtson K88LL
Product Manager. CommunfeatioM
Heath Company
Benton Harbor, Michigan

Phone Patching

More Light •
In a Gray Area

Litigation presently in the courts may clear up the legalities
of phone patches.

•
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Fi9. I. Typical "home-brewed" phone patch which
was widely used with AM transmitters.

.0--'(.

sation for damages resulting from an alleged
loss of business due to threats by the defend
ant telephone companies to discontinue serv
ice. to individuals and finns using the Car
terfone. The courts, before handing down a
decision in the Carterione case, have asked
the FCC to resolve the question of the "just
ness, reasonableness, validity, and effect"
of the current tariff regulation. Thus, the
FCC, which has in the past indicated that
phone patches do not violate FCC radio serv
ice rules but has avoided the issue of the
validity of the telephone company tariffs,
must now come to grips with the problem. A
hearing before an FCC examiner is sched
uled within the next few months.

The arguments in favor of legalizing
phone patches are reasonable and persuasive.
From the predominant commercial viewpoint,
properly designed and effective phone patch
es can be produced at prices well below the
usually prohibitive cost of telephone com
pany equipment offered to provide a similar
service. The installation of such phone patch
es result in more efficient and increased use
of telephone facilities. In the non-commercial
area of amateur radio, if phone patches were

More than seven years ago. an eloquent
plea for legalizing amateur radio phone
patches was made by Mr. C. D. Ehinger,
a ham, K9IVY, and also a prominent mem
ber of the telephone industry, in an artiele
which appeared in the December, 1959 issue
of Electronics World. The artiele was symp
tomatic of the controversy that has sur
rounded the "gray area" of amateur radio
phone patching for years and which, at last,
appears headed for legal resolution.

A phone patch is, in essence, a device
which interconnects the facilities of the tele
phone company with a two-way radio system.
Tariffs filed with the Federal Communica
tions Commission by AT&T and other tele
phone companies prohibit such interconnec
tions unless the equipment, with a few ex
ceptions, is provided by the telephone com
puny. From the telephone company view
point, this restriction is necessary to prevent
possible interference to telephone service re
sulting from the direct or indirect connection
of a "foreign attachment" to a telephone line.
This viewpoint is defended on the basis of
the responsibility of the telephone company
to provide dependahle land-line communi
cations under federal regulation in return
for being granted a monopoly for telephone
service in a certain area.

Over a year ago, the Carter Electronics
Corp., of Dallas, a manufacturer of a phone
patch device called Carterione, filed an anti
trust suit against AT&T, Southwestern Bell,
and General Telephone Company of the
Southwest. Carter Electronics seeks compen-
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Fig. 3. A typical hybrid phone patch design using
special transformers for optimum energy transfer
and impedance matching.

an audio output-to-line transformer which
at least approximated a match to the tele
phone line impedance. The center-tapped
high impedance winding helped reduce hum
pickup which was a real problem in early
home-brew patches. Most of us can also re
call phone patch circuits which employed
power transformers in crude designs which
were matched by equally crude performance.
One can only imagine the detrimental effect
these devices had on telephone service. The
circuit in Fig. 1 was, with its attention to
impedance matching, hum reduction, and rf
filtering and bypassing, at least a step in the
right direction . .

With the increased popularity of SSB by
the early sixties, phone patch design was
forced to take a giant step forward to satisfy
the demand for patch operation consistent
with the VOX capability found on most all
SSB transmitters. To eliminate the need for
manual transit-receive switching during phone
patch operation with VOX equipped SSB
rigs , true telephone-type hybrid circuitry was
required in patch designs. Thus, more ac
curate telephone line impedance matching
was a necessity and telephone quality trans
formers were employed. Also about this time,
the need for monitoring the input level to
the telephone line was realized and VU
meters, as employed by the telephone indus
try, became standard equipment 011 most
hybrid phone patches.

The operation of a hybrid phone patch
can best be understood b y referring to Fig. 2.
The basic requirement of the circuit is to
passively couple audio from the receiver into
the telephone line without energy being d e
livered to the transmitter audio input at a
level which will cause the VOX circuit to
operate. As described in Fig. 2, our old
friend, the Wheatstone bridge, provides an
effective means of satisfying the basic patch
requirement outlined above.

A practical embodiment of this circuit is
illustrated in the hybrid phone patch design
presented in Fig. 3. In addition to the normal
hybrid circuit components, on-off switching
functions and appropriate rf filtering, sev
eral other significant circuit techniques are
evident here. A 600 ohm resistive H pad
is provided to isolate the telephone line im
pedance, wltlch can vary from installation
to installation, so that a simple balance net
work can provide maximum transmit-receive
isolation at evorv installation. The VU meter
can be switched from its normal line level

I. Z ,.z. ' ''C'
Z SAL AOJJ.1SHD
TO £ OUll Z l i NE.
'"US 90 L".<: 'OI(; UlOc;E

2. "e" AU lPPUEO '"Q"
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ARE EQUAl >NO 00 "'"
UNBAL ANCE BR 'OG< , rHUS.
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BUT NOT '" Z f . l .. '

l . IIG NAl ' P P U EO TO Z U NE
"",el l • ..en ""'OGE
.OCI CUIl. E", FLOW I IN
Z rU NS.

••,
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fjg. 2. The Wheatstone bridge is the basis for mod
ern hybrid phone patch circuits employed with VOX
operated SSB transmitters.

to be removed from the «gray area", a
marked increase in public service phone
patch traffic, particularly with overseas mili
tary personnel, would ensue. Telephone com
panies have in the past indirectly indicated
the usefulness of the phone patch by turning
their heads the other way concerning amateur
radio use of these devices. Nevertheless, the
"gray market" has forced all but two ama
teur radio equipment manufacturers, Heath
Company and 'Vaters Manufacturing Com
pany, out of the ham phone patch b?Siness.
Heath Company reports that despite the
"gray area" and to the best of their knowl
edge, their patch has never been the cause
for a complaint by a telephone company
against a user. Adequate performance and
low-cost therefore appear to be compatible in
today's phone patch designs,

Adequate performance was not always the
case with amateur radio phone patches. The
type of patch illustrated schematically in
Fig. 1 was considered fairly sophisticated
fifteen years ago but provided what could
be termed only satisfactory performance with
AJ\I rigs at that t ime. This design employed

...'".. ", "'....~, .,,",''''''
~_. '.'.""''''......,.."""" .......~-

'C ..tM oT .C o r T'" ....T.... 'T
HYlllll , ..0 .. . ' .1'<11
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NEW! IMPROVED!
SOLID STATE

FREQUENCY CONVERTERS

Send tor )'our free 1961 convert.r ••tlili.

VANGUARD LABS

OVER 5000 FREQUENCY COMBINATIONS FROM
.45 MC TO 415 MC AVAILABLE FROM STOCK.

to $39.95514.95from only

MANY NEW MODELS TO CHOOSE
FROM OFFERING A TOTAL OF THE
FOLLOWING: Crystal control, veri
able tuning, UHF epitaxial transistors,
FET transistors, noise figures as low as
2.0 db, full wave varactor diode tran·
sistor protection, sensitivity better than
2/ Ia microvolt, fully shielded cscll
lators and band-pass filters to elimi
nate spurious frequencies, zener diode
voltage regulation, 6 to 12 volts posi
tive or negative ground, slug tuned
coils, double tuned R.F. stages, tuned
mixer stages, wide band I.F. amplifiers.
All this plus the highest quality cern
ponents carefully assembled. te.ted .
and guaranteed.

We have exactly what you want at a
lower price and better quality than you
can obtain elsewhere. See our new
multiple oscillator converters for moni
toring two or more frequencies simul
taneously!

24-hour special delivery service avail
a ble on many models.

Priced

O.pt. H

196·23 Jamaica Ave. HoUlsl N. Y. 11&11

Fi g. 4. The Heath HD. IS Hybrid Phone Patch em
ploys a VU meter for monitoring input level to the
telephone line and indicating correct null adjust
ment.

monitoring function to a null indicating func
tion to permit accurate adjustment of the
balance, or null , co ntrol. A strong heterodyne
is tuned in on the receiver and, with the
patch on and a telephone call actually p laced,
the balance control is adjusted for a null
un the VV m eter which is m easuring the
voltage developed across the t ransmitter in
p ut level control. Once set, the balance con
trol usually needs no further adjus tment.
Notice also that this patch design also em
ploys transformers which match the imped
ance of the receiver output and transmitter
input as well as those of the telephone line
to provide maximum overall energy transfer.

M r. Ehinger's 1959 article suggested sever
al requirements fo r the design and use of
legal phone p atch es. These were use only
wi th radio eq uipm ent and b y operators hav
ing va lid FCC licenses, use only on a private
telephone line , loca tion of the teleph one at
the radio operating position, patch p rovi
sion for monitoring input level to the te le
phone line, and payment of a nominal, month
ly fcc to the telephone company. All re
quirements, except the last , still seem to be
reasonable. If t he tariff is ,revised to pennit
phone patching, it does not appear that the
telephone companies would be justified in
charging a fee for use of eq uipment that be
longs to an individual. Phone p atch es sup
plied b y the te lep hone company, should they
h e made available, would h e a d ifferent mat
ter.

Whatever the outcome of the Carterionc
litigation, it is encouraging that the question
of phone patch legality is finally being scru
tinized. At least it indicates tha t there is
a growing interest in legalizing phone patch .
P S and that a demand exists for reasonably
p riced phone p atch equipment. Let's [rope
;l d ecision favorahle to hams will he h anded
down and res ult in comp le te illum ination
of th e "gray area". . . . K8BLL
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WTW Report

WTW is picking up faster all the time
now. If the requests for our new \VTW
country list/tally sheets are any indication,
things will be rolling in high gear for sure
in a few months from now. I have been
sending out these sheets at the rate of six
a day. It seems as if many fellows are inter
estcd in \VTW-a lot more than I ever
thought.

The new WTW country listltally sheets
consist of four pages printed on both sides.
Spaces have been allowed so that you can
use them for ten years. About every fifth
line has been left blank for additions as
they turn up or corrections as they are dis
covered. 1 will take full blame for the various
mistakes that are on these sheets-they were
laid out, made up and printed by me so
these mistakes cannot be blamed on anyone
other than myself. They are free for the
asking provided you send along a manila
envelope (9 by 14 inches or larger ) self
addressed and with 10c worth of stamps
on it. This will pay the postage for 3 or 4
sets of these forms depending upon the
weight of the envelope. One set of these
forms must be filled out and sent in with
your first batch of cards. We retain this form
and file it away to add the countries as you
send them in to us. One fonn is required
for each mode on each band. This may seem
like a lot of work but later on it will simplify
our task of keeping the records straight.
This will be especially true when the 5 year
period has passed and you begin to lose
the countries you worked 5 years ago.

If you are considering trying for WTW, by
all means get yourself a set of these forms.
It will make your record keeping a lot easier
I am sure. A complete list of WTW countries
is included so you know what counts and
what doesn't. A few of them may surprise
you if you have not seen our list recently.
Send along a large envelope for your copies
and it will be sent out pronto.

We have received many suggestions from
different DXers regarding WTW. At this
moment we have not decided what changes,
if any, will take place. Right now we are
"mulling over" the idea of accepting cards

in multiples of less than 100. This would
keep everyone informed as to how others are
doing in their WTW work.

There will be a column in each issue of
73 from now on that's devoted to the progress
of WTW. We think it will be of interest to
all DXers because competition will become
keener as more fellows qualify. The day may
come when we will keep a running record of
the top 10 or 20 or even 30 who are battling
it out for top position. I have had many let
ters suggesting this and it seems that
this would make things more interesting
to the fellows. What do you think Mr. DXer?

At this time we still need a DX Club to
cheek WSL cards for these call areas: W IK
I , W /K 2, W /K 5, W /K 8, and WIK 0. We
need one or two such check points for Africa ,
one in the southern part and one in the north.
Two are still needed in Asia too-one around
Hong Kong or Japan and the other some
where around western India, Tehran or
thereabouts.

Do we have any volunteers for these check
points? We furnish the necessary blanks
needed for proper record-keeping. We want
every checkpoint to use the same kind of
record keeping so that we will have a uni
fonn system. The work involved is not too
great, at least not at this time, but we hope
it will grow as WTW interest grows.

The address of each of the current WTW
QSL check points is as follows:

W /K 3-Western Pennsylvania DX So
ciety, John F. Wojkiewicz W3GJY, 1400
Chaplin Street, Conway, Pennsylvania
15027.

W /K 4-The Virginia Century Club, P.O.
Box 5565, Virginia Beach, Virginia
23455.

W I K 6-0range County DX Club, James
N. Chavarria, 3311 Stearns Drive,
Orange, California 92666.

W /K 7-Western Washington DX Club,
Inc., William H. Bennitt W7PHO, 18549
Normandy, Seattle, Washington 98166.
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center,

COMPLETE

2929 N. HASKELL
DALLAS, TEXAS 75204

214-LA6·2023

e ec

"BUG·KETCHER"iZ
KILOWATT

80 THRU 10

MOBILE

ANTENNA

Genuine

You've heard them on the air
. .. Now ... Available for
the first time! II

The Texas "Bug Keicher" has
been one of the best radiating
antennas on the air for years
. . . and yes. low power rigs

can increase eifective radi
ated power with this high "Q"

coil. .

"Bug Ketchem" are custom
made of top quality materials.
engineered to withstand
abuse where other antennas
foil . . . Send For Yours
Now ... Be ready for a full
season of mobile funl

TEXAS

BUG-KETCHER

COIL ONLY ....... 19·95
COMPLETE MOBILE

PACKAGE INCLUDING

BIG " D" HAMBOREE-DALLAS
MARKET HALL-AUGUST 4-5

$39.95

• . • bcee extension,
whip, gutter clip, extra
heavy duty ball mount
and spring (your option,
bumper or deck mount).

• • A ' 48.05 VALUE FOB ONLY

Europe-Via R.S.G.B.

Hawaiian amateurs send their cards to
the W6 check point.

South America-Venezuela Amateur Ra
dio Club, P. Q. Box 2285, Attention of
YV5CHO DX Committee, Caracas, Vene
zuela, South America.

W IK 9--The Montgomery County Ama
teur Radio Club, Scott Millick K9PPX,
Litchfield, Illinois 62056.

All others send your cards to: Gus M.
Browning, Route 1, Box IBI-A, Cordova.
South Carolina 29039.

Canada-The Edmonton DX Club
(VE6GX), 12907 136th Avenue, Ed
monton, Alberta, Canada.

Oceania-The New Zealand Association
of Radio Transmitters, Jock White
ZL2GX, Contest and Awards Manager,
152 Lytton Road, Gisbome, New Zea
land.

• • , Clf.$'

Each group of cards sent to any cheek point
must be accompanied with a remittance of
$1.00 to cover costs of certificates and I

handling-plus postage to cover the return
of your cards. Please specify method of
shipment and enclose a large addressed en
velope. Otherwise your cards will be returned
to you via third class mail.

Notice that W5KUC, W4NJF and W3DJZ
have qualified for the 200 country certificate
for 14 MHz phone. Mind you, these fellows
have worked and received QSL cards from
200 countries in less than ODe year. As you
know, WTW only started at 0001 GMT May
1st last year. This should prove to you that
it's possible if you make up your mind that
you are going all out. 1 bet these fellows
had a ball working DX all over again. 1
know these fellows and they are the type
who get things done when they make up
their mind to do it. We wish to congratulate
them on a job well done. They are presently
working hard on their WTW-300-WQW
1 sure hope they make it. That's it for this
month. If you have any q uestions please
write me and I will try to answer. Please
send along a sase. Thanks.
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VANGUARD
MODEL 50]
Mad, In USA.

'.'. " " ---

$279.95
SHIPPING COLLECT

COMPLETE WITH UNS
SUB·MINIATURE SOLID STATE

TV CAMERA
FOR CLOSED CIRCUIT OR AMATEUR TV

THE VANGUARD 501 Is a completely automatic
closed circuit t elevision camera capable of transmit
t ing sha rp, clear, live pictures to ·one or more TV sets
of your choice via a tow-cost antenna cable (RG·S9U)
up to a distance of 1000 ft without the need for ac 
cessories or modifications on the TV sets. The range
can be extended Indefinitely by using line amplifiers
at repeated Interval s or by using radio transmitters
where regulations permit. .

Ther. are hundreds of practical uses In business.
home. school, etc. for any purpose that requires you
or anyone chosen t o observe anything taking place
a nywhe re the ca mera Is placed. Des igned for contin
uous unattended ope ration. the a li-t ra ns ist or circuitry
of the 501 consumes only 7 watts of power.

SPECifiCATIONS:

• MelSur.s 2¥4'" x 4'" x r (excluding lens and conn.dors).

• Weighs 31J2 Ibs.

• Op.....tes on 100.130 volts 50 or 60 cycl.s, 7 WittS.

• T.sted iIIt 10' to 115- f.

• Adv..nced circuitry utilizing 35 '.mi-e:ondueton most of
which ..re ,i1icon.

• FI.ld efflKt input cKcult for mlnfmum video nolM.

• R.solution gUlrent. to exc. ,t..nd.,d, ,.t by 515
lin. TV rec.i......s•

•
• Rf outpu' 30,000 microvolts Idjustlble for ch..nn.ls 2'0 6. .

• Video outpu' 1,5V pop composit. with stlnd.rd n.g..
tl.... sync (rillndom Int.rl.c.).

• Viewlble pictures obt.lnlbl. with lIIumln.tlon I' low
.I, 1 ft. Clndl•.

• Vidicon controll.d light comp.......t1on; 150/1.

• Adjustillbl. iris on I.ns .....b'.. us. In bright SG'nllght.

• New long life, sulHftlnl.tu,.. "Idicon with sp.ctTlI , ..
sponse simil.r '0 Type 7735A.

• Elech'onlClIIy r.gul.ted pow.r supply .nd 'h.rmilly
comp.nllted circuits .limlnillt. ching. In pict" r. qUlllty
wh.n line ...oltillg. Ind temp.rillt"r. f1uct"ate.

• All puts 'lulr..nteed for 1 y••r (except for open AI..
men' on "'Idicon or bre ..bg.).

• FISt, low-e:ost se",lc. elw.y, ..""n.bre from o"r factory
in Hollis, N.Y.

P.... set I djUibbl. eontroll Inelud. the toll• • III,: Vld.. , ..In•
... id.. eo cnsetion. , ",,,tal 11Ye1. ,.,..t It It .
be Il llllaent• • Ieetri , . ' ' H US. "'ri,..t.1 frllluency. lIort~ollt..1
II ~I rtica l '"IIlUIIIIC)'. ..rt i ' ll I lzt, ....,Uul 1I11....1t)'. lIIId ula.
tlln and RF l retlufncy output.

Send your order dired 10 our 'adOlf

VANGUARD L A B S
196·23 Jamalccr Ave. Dept. 5 HaUl., N.Y. 11423

What's New fo!" You?
This column is set aside for short technical

notes, comments on 73 articles, information
about new and useful components and sur
plus, and announcements about technical nels
and technical clubs. If you've come across
something that you think would interest 73
readers, but don't think it's worth a full arti
cle, send it along. We'll give you credit in
the column. Send your contributions to Paul
Franson , 38 Heritage Road, Acton, Mnssn
clrusctts 01720.

Don't forget that we're looking for a new
name for the column, a name that fits the
content a bit better than the present one.
I've heard two suggestions so far, but I'm
not sure whether they're serious: Technical
Trash, and Electronic Eclecticism.

New FET's
There are several new field effect tran

sistors on the market which should appeal
to the am ateur experimenter. The most excit
ing of these is probably th e 2N4416 from
Union Ca rb ide. This device is still somewhat
expensive (about $6.00), but displays excel
lent noise characteristics on 144 and up. Pre
amplifiers built for 432 MHz with the
2N4416 for example, exhibit noise figures on
the order of 2.5 dB : gain is 12 dB. On 144
the noise figure is ahout 2 dB with 18 dB
gain . Next month 73 will have a construction
article using this FET in both 144 and 432
preamplifiers,

A low cost plastic encapsulated FET which
looks quite interesting is the new Motorola
MPF-102. This transistor is designed for VHF
amplifier and mixer applications and fea
tures guaranteed parameters at 100 MHz.
Forward transconductance at 100 ~IHz is
] 600 «mhos minimum. The input capaci
tance is 7 pF and the reverse transfer capaci
tance is 3 pF. Maximum d rain-source voltage
is 25 volts.

73 Transistar Circuits
Trouble with FET diagrams again! In

\V1DTY's article in the March issue there
are several errors in the schematics using field
effect transistors. The thing to remember
here is that the N-cllannel FET requires a
positive drain supply, the Pcchnnru-l FET, a
negative supply. P-channel FET's include the
2N2607, 2N4360, TIM 12 and U112. N-chan
ucl types are the 2N2943, 2N3819, 2N3820,
II EP-Ol , MPF-103, -104, -105 and TIS34.

a
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EDITORS and ENGINEERS, Ltd.

NEW 17TH EDITION OF THE FAMOUS

RADIO HANDBOOK /~>
/ :~......

G SINGLE SIDEBAND:
THEORY AND PRACTICE

by Harry D . H ooton , W6TYH. The
one-source guide to ssh.
Covers the orig in and
principles ofssb, deriva
tion of ssb signals, car
rier suppression tech
niques, sideband selec
tion, carrier generators,

speech amplifiers and filters, ssb generators,
balanced mixers and converters, low-power
ssb transmitters, linear r-f amplifiers, ssb
com m unications receivers, transceivers, tests
and measurements. Includes chapters on how
to build air-tested linear amplifiers. 352 pages.
Hardbound. Order No. EE-350, only . . . $6.95

VALUABLE books from E.&E.

Tells how to design,
b uild, and operate the
la t est types of amateur
transmitters, receivers,
transceivers, and am
plif iers . Provides ex
tensive, simplified t heory on practically every
phase of radio. Broadest coverage; a ll origi
nal data, up-to-date. complete. 816 pages.
Order EE- 167 , only $12.95

RADIOTELEPHONE LICENSE MANUAL
Helps you prepare for a ll commer
cial r ad io -t elephone operator 's
license exams. Provides complete
study -guide questions and answers
in a single volume. H elps you un
derstand fully every subject you
need to know to obtain a n opera

tor's license. 200 pp.Order EE~030, only . $5.75
LEADING BOOK ON TRANSISTORIZED

COMMUNICATIONS EQUIPMENT
T R ANS ISTOR RADIO HANDBOOK, by
Donald L. Stoner, W6TNS, Lester
A. Earnshaw, ZL IA A X . Covers a
wide range of communication uses
for both amateur and com mercial
applications. I ncludes aud io and
speech amplifiers, VHF transmit
ting and receiving equipment, SSB exciters.
and complete SSB transceivers. 180 pages.
Order EE-044 • only $5.00

Order f ro m your electronic parts
distributor or send coupon below.

r~
I1P.O. Box 68003. New Augusta, Ind•• Dept. 73-E6
I Ship me the following books: I
I 0 No. EE-350 0 No. EE-030 I
I 0 No. EE-167 0 No. EE-044 $ enct . I
I Name I

: Address :

I City State Zip IL J

Diagrams to watch in the circuits article are
Fig. 11, 17, 39, 40, 47 and 71.

. .. Paul

1-I77B Schematic
A manual, schematic and updating infor

mation for the I-177B tube tester is avail
able fr om the Engineering Department,
Daven Division of the Thomas A. Edison In
dustries, Grenier Field, Manchester, ~.1I .

03103 for $2.50, reports WIDKG.

Product Detector Circuit Board
The connections on the right side of the cir

cuit board on page 34 of the March 73 arc
reversed. The board is for a solid-state prod
uct detector. Gregory Perreault of Glen Rock,
~.J. caugh t this one.

Transconductance Tester Troubles
WA4UZS reports that he had a little trouble

with transients in the FET Transconductance
Tester he built from WIDTY's article in the
January 73, but cured it with a 0.047 p.F
capacitor across each of the push button
switch contacts .

Slide Rule Error
The conversion of p i/2 radians in the arti

d e on slide rules in the March issue is wrong.
It should be 90 ' instead of 1.57'. If you put
2 on the C scale over pi on the D scale, the
answer is read on the D scale under R on
the C sca le. The basic formula for these ron.
versions is pi X R = 180, where R stands
for 1 radian. Thanks to WA8LQS for this.

RTTY Translator Error
There is an error in the schem atic of the

RTTY encoder on page 37 of the January
issue. The 0.033 and 0.038 ~F capacitors in
the frequency-detennining network are re
versed. The component reference numbers
were also omitted from the schematics and
pictorials, but not the text, causing some co n
fusion. On p age 35, RI and R2 are the
6.8kll resistors in the emitters of Q2 and Q3.
Rl2 on that page is the resistor shown in
series with the magnet. On page 37, refer
ence is made to an RIO and R1 2 in the en
coder circuit. These two res istors are the
100 kll and 6.8ll resistors attached to the
base of Q4. The author of the article,
\V6AYZ, sent us these notes.
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Mort Wllten W2JDL
82 B05ton Avenue
Massapequa, L. I., N. Y.

The Heathkit 58301 Receiver
The Heathkit SB301 is an updated and im

proved version of the older SB300 which, in
its short history has already earned a well
deserved niche in ham radio. The 301 is a
ham-bands-only SSBI AM/CW IRTTY receiv
er with coverage from 3.5 MHz through 30
MHz, easily extendable to the 2- and 6-meter
bands with accessory converters, both of
which mount neatly on the receiver's rear
apron. A front panel switch concentric with
the rf gain control selects either converter
and simultaneously switches the input of the
receiver from the normal antenna to the eon
verter outputs on 10 meters. Frequency cov
erage with the converter crystals supplied
is from 144 to 146 MHz and 50 to 52 MHz
the tuning range can be increased with ac
cessory crystals.

Power for the converters flows only to
the converter which is selected by the panel
switch mentioned before. \Vhen the receiver
is operated on the low bands, no voltages
reach the converters.

CIRCUITRY

The incoming signal is amplified by a
BBZ6, the rf stage and capacitance coupled
to the grid of the first mixer, a 6AV6, which
receives the local oscillator signal from the
crystal-controlled 6AB4 heterodyne oscilla
tor. The latter's coils have a small pickup
winding which feeds the oscillator output
to a jack on the rear apron, where it is
available for transceiving with the matching
transmitter, the SB401.

The BAUB mixer stage mixes the signals,
with the sum and difference frequencies
being applied to a bandpass coupler having a
passband from 8.359 to 8.895 MHz. Emerging
from the coupler, the wanted signal is then
applied to the grid of the second mixer, an-
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other 6AV6. At the same time, the 5.0 to
5.5 MHz output of the LMO is coupled
to its cathode. For trunsceiving, the L~IO

output is also fed to a jack, through a .01
capacitor.

The second mixer's output at the if Ire
quency of 3.395 MHz passes through a crys
tal filter to the if stages (you get one filter
with 2.1 kHz bandwidth with the kit; AM
and CW filters are available as extra cost
accessories) .

The if amplifiers, 6BA6's are both high
gain voltage amplifiers, tuned for maximum
gain. The S-meter is connected between the
screen of the first if and the cathode of
the second, with a chassis-mounted zero
adjust potentiometer providing precise set
tings.

A new feature of the SB301 that didn't
appear in the 300 is a self-biasing, full
wave. shunt-type noise limiter which auto
matically adjusts itself to the degree of
modulation of the incoming signal. This sys
tem has the advantage of moving the point
where limiting begins up and clown alonA with
the signal level. The limiter is either in or
out of the circuit, depending on a push-pull
switch integral with the AF gain control.
The degree of limiting cannot be controlled
manually. The system operates in all modes
and performs effectively.

AGC voltage is obtained by rectifying a
portion of the if output sumnl. then passing
it through a capacitor-resistor network which
applies the voltage to bias the rf amplifier
and the /f amplifiers. This system is of the
instantaneous attack type; one of two decay
"speeds" is switch selected-slow for SSB,
fast for CW and AM. An "off' position is
also provided for maximum gain when dig
ging for the weak ones.
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15 MHz signal. The band switch has a spe
cial position for receiving vVWV-another
new and welcome feature that was missing
from the 300.

Assembly
No unusual problems were encountered in

building the receiver except one of my own
making. 1 did not observe the cardinal rule
of kit building-read the instructions first ,
and follow them exactly. In blind confidence,
I unpacked all the parts and sorted them
out, but when 1 began to check them off
against the parts list , I discovered that
Heath had made another important advance.
There were separate numbered "parts pack
ages" that were called for individually as
you begin each stage of assembly. The
advantage is, of course, that you don't have
a lot of small parts floating around long
before you need them. Had I read the manual
carefully I would have known this. Take
warning, do as I say, and not as I dol

Total assembly time was about 24 hours,
and alignment with the built-in crystal cali
brator and S-meter went very rapidly. Not
a single operating difficulty was found, a
testimon y to the good design, careful engi
neering and superb manual that makes it
possible for anyone who can solder to build
this kit successfully.

In case of difficulty, extensive trouble
shooting procedures are carefully outlined
in the manual, and complete voltage and
resistance charts are included. According to
Heath. 90% of the troubles that do arise

,"'.,J'~bV~~,.......1:...1
This bird 's eye view shows several differences between the 58300 and 58301. The 58301 on the right
has an add itional heterodyne oscillator crystal and coil--immediately to the left of the large board. The
converter switch which was located on top of the chassis in the 58300 is now located on the front panel.
The three crystal filters of the 301 are somewhat smaller; the 6ASII Compaetron (below crystal filters)
has been moved a little and is now adjacent to three crystals instead of the two that were used in the 58300.

A three-section Compactron, a 6ASll ,
combines the product detector, BFO, and
BFO amplifier in one envelope. The BFO
oscillates at OTIe of three crystal-con trolled
frequencies, selected by the mode switch.
In the RTTY position, the crystal frequency
is 3392.110 kHz, placing the detected sig
nals of 2125 and 2975 kHz in the center of
the band pass frequency range of the SSB
crystal filter. Narrow band RTTY operation
can be had in the CW position of the mode
switch . If you're operating SSB and want to
change sidebands, here's what happens: the
crysta l tha t is switched in to the circuit in
creases the BFO's opera ting frequency by 2.8
kHz. At the same time, the L1>.10 is auto
matically shifted 2.8 kHz lower by a diode
swi tch so you've changed sidebands without
having to move the dial-you continue to
read frequency right off it.

The mixed if and BF O frequencies ob
tained from the product detector are capaci
tor-coupled to the grid of the first audio
stage, one-half of a 6HF8, which drives the
second audio; either high impedance head
phones Of Scohm speaker operation is
avai lnhle. Negative feedback from the out
put transformer to the ca thode of the first
audio stage provides low distortion aud io.

For AM reception, the BFO is switched off
and the if output is coupled to a diode detec
tor instead of the product detector and
thence to the audio stages.

The lineup is completed by a 100 kHz
calib rator that can be zeroed against vVWV's
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are traced to poor soldering, so check that
first.

Comparing the 5B30 I to the 5B300
Owners of the older model will he intcrc

csted in the d ifferences between the two;
physical changes are q uickly apparent. On
the front panel, the function switch and the
AF gain control have been moved nearer the
top. The AF gain knob also pulls out to turn
on the AN L. The mode switch now has RTTY
position and the band switch, its opposite
number in location, includes the \v\VV 15
Ml-lz position. At the bottom of the panel the
converter switch is concentric with the rf
gain control. It was formerly located on the
top of the chassis and you had to open the
lid to get at it.

Examine the top view photos of the two
receivers; the holes in the coil cover in
dicate two things- coil locations have been
shifted and an additional heterodyne oscil
lator coil appears. It is, of course, for the
15 ~IHz WWV position.

Three crystals appear in the chassis area
of the 301 forward of the power transformer,
where the 300 had only two. The extra one
is for RTTY reception. Further forward in
the same area, the three crystal filters are

located. The new ones are not only smaller
but better. The 400 Hertz CW filter is now
only 2 kl lz wide 60 dB down, compared with
2.5 kHz in the old one.

T ile \ ' FO in the receiver, which Heath
calls the LMO (linear masler oscillator),
is a slightly modified version of the original
model. An industrial grade 6BZ6 has been
substituted for the original 6AU6, and there
are some minor changes in the va lues of
one or two parts. Its stability is excellent;
drift is completely unnoticeable from a cold
start.

Operation
One of this receiver's outstanding charac

teristics is its quiet operation, but don't
make the mistake of thinking this means it's
dead. Far from it-it's got sensit ivity to
spare. Tuning is smooth and the degree of
tension on the dial is adjustab le to your own
tastes. \ Vith the receiver properly calibrated,
frequency readout and resetability are out
standing, within a fraction of a kilohertz.

\ Vhen you wrap the whole works up in the
neat two-tone green cabinet Heath favors,
you've got a receiver that's an impressive
package for the money.

... W2JDL

Model PV 27 $11.95

NUVISTOR LOW NOISE PREAMPLIFIER
For 27 (CB), 28, 50, 144 or 220 MC. (Also available
for 150·170 MCS)

Add this Ameco Nuvistor Preamplifier to your reo
ceiver (or converter) to improve the sensitivity and
noise figure. Two tuned circuits also improve rejec
tion of image and spurious frequencies. Compact,
easily connected and low power requirements, wired
and tested with tube.

Models PV 28, 50, 144 & 220 $13.95
Write for details on 150·170 mcs and others.

Ideal for improving performance of surplus FM Two·Way equipment for "NET"
operation on the 2 and 6 meter bands.

MANUFACTURERS OF FM AND AM TWO·WAY RADIO, SSB AND ISB
COMMUNICATIONS, CONTROLATOR FUEL CONTROL AND DATA EQUIP·
MENT, AMECO* HAM, CB AND SHORT WAVE LISTENING EQUIPMENT.

AMECO EQUIPMENT CORP.
A SUBSIDIARY OF AEROTRON, INC•• P. O. BOX 6527 • RALEIGH, N. C. 27608
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HEAVY DUTY POWER KIT FOR SSB EXCITERS

I am a lways on the lookout f or elect ron ic
components or a ssemblies which possess po
ten t ia l ham value. I have also been interested
in any item which makes it possible for more
hams to enjoy s ideband. You can, therefore,
u nderst a nd how happy I was when on a r e
cen t western t rip I found one lot of 225 watt
core power t ransfo rmers and in another area
a batch of computer g rade electrolyt ic con
densers. Immedia t ely, I felt t ha t we could
put out a darned good universal transceiver
power supply a nd when I got back, the boys
in the shop confirmed this.

] sa y universal because with two of these
power transformers and two 500 mil chokes,
12 diodes, assorted resistors and ot her com ,

pon ents , we were able to make up a s upply
wh ich met the requirements of the latest
Swan, Collins , Drake, Hallicrafters, Heath,
a nd Nationa l transceivers. Talk about value!
We can offer th is complete assortment of
parts including a 16 gauge s t eel chassis a nd
bottom plate, a good PM speaker and mating
plugs for your particular transceiver for just
$50. The transformers in this set weigh 17
lbs. and altogether the complet ed supply will
weigh close t o 40 lbs. This is what I ca ll
meat and potatoes. The filtering is excellent;
the regulation is ex t r em ely good, and we
have schemat ics and a printed st or y t o be
su pplied with each k it, g iving detailed Infer;
mation a s to how to make the connections for
your rig. You will have to t ell us what model
you own.

Th is is what the power sup ply will do :
800-1000 V at up to 400 mils on peak
285-320 V at up to 300 mils
bia s of up to 125V at 100 mils
12V DC at 1 ampere
12.6V AC at 6.5 amps
Remember, this is an a ssembly of parts.

we do not furnish a drilled chassis ; we do
not furnish the hardware; we do not furni sh
the solde r and the wire but literally ever-y,
thing else is s up plied .

Please allow for 45 lbs. shipp in g weight or
ot her wise be prepared to accept Railway Ex,
press or motor truck sh ipment.

HIGH VOLTAGE PLATE TRANSFORMER
\\'e pulled a booboo in our Janua ry catalog issue. \Vc did not ac

curately describe a particularly good pla te transformer and the result was
that few people bought them. Actually one of the best items we have
in stocl-, this pla te transformer provides fo r 2850V e ither side of cente r, is
rated tor 500 mils of continuous duty, and is insula ted for 4286V. T he
prima ry is in tended for 207, 220, o r 225V. This transformer will coa..t
and run cool even with condenser input and a peak demand of your
final a t close to 4000V and upw ards of one ampere . In other words, you
can run 4K\V PEP. It measures 9th" w . x 7%" d. x 9 th" h . and weighs
60 Ibs. Cheek the price of copper and steel today and see if this isn't

a value . Only $35 f.o.b. Harvard. This is brand new merchandise.

DON'T RUN OUT OF NUTS AND BOLTS
\Ve have 500 boxes of %" 6-32 thread nuts and bolts for $1.95 a box. These a re heavily pla ted
steel oval head bolts with square nuts to match. Used all the t ime in ham cons t ruction p rojects.
Each box weighs 3 lbs. Please allow for postage.

Herbert W. Gordon Co.
Woodchuck Hill, H arvard, Mass. 01451

Telephone: 617-456-3548
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S Bnnd TrnnJlllpond t"r. RT-21/APN-21XR
xrea e u r ee 13"W x 13"H x 10"0 and
weighs 21 I us . Supplied le s s lubes . A
veritable wealth of S band com p o n e n ts
-pu lse transformers and generally
useful c o m p o n e n t s . Basic cavity may
be u sed In amateur microwave work
a round 3000 l\:lC a nd u ses light house
r ubes. A S hepard McNally Klystron
707B used In 2nd cavi ty . 12 or 24 VDC
and 400 c y c l e 115V A C single phase .
Bargain priced at $16.00.

X . Band Rl dar. An
earl,. IlrIJ()rne ra.
,jar Je t for X band
ineludes eeeet s e e
and pulse mlene
Iron. Allow 100
lb.. '50.nO each.
lIere's ,.our rhance
to bne your own
r l dl r HIP or
weather eYe. R e.
Quires 1l5V 400
C)'e1es lnd 28 V
DC.

Load ing Ca pacitor H ere 11
• tffO' I ec:-Uon llModlnc eon
dl'nser each seeuce ra l7
In. between 20 and 600 tit
10 t hat the lum or the
eondenll'l will ntend UD
to 1200 Dr Which 11 more
than a del!llate ror moet
b1a:h - powered fi na ls. The
I Paclnl' II erceuent, The
condenser meaaurea S%~

behind the panel. I ta width
is 3 '4"' and Itl maa tmurn
hel a:ht with the eondell_llr
open II 2~", Thll Is
stra ight line frequency. A
IlartlcullrlJ' IlOOd value It
$3 each. %. sbaft. 2: lbs .

Bridge R« t iftw Transfw .
"'et' l ultl ble for IOlId
.tate Ippllcation. CI Plbie
of furn lsb lne BOGV It .5
~mp: 115V prlmlry: see
OIldary ra ted I t 545V It
. ~55 Iml 'S. :5%. squa r1l I
;j . hleb. '7 25. HI Ibs,

So lid Stata or selenium reeuner
transfoml&( ml de b,. Ranheon.
their #UX9 J15A; prlmar,. GO 1:)'

eles ; I"ronda ry tipped. from 28 to
4~V : rlted 2 I mps but a:ood tor J
amPI. J~. billh b,. 3t,i,· wIde.
$-I each. 714 Ibs.

G. E. AIr CIP.alt.,-.
:!O-H O pf, :. lona: J:
r s 2:" ceramle end
caDS with %. s hafL
II UV7 bra.. eon
otMlctlon, -'liS sPle
Ing. Eseellent .. a
:oad lna: ca pacitor or
tor a: enera l pUl1lOle
work.. $01/ ea. 1 t,i, lba

Dual Baar ln, Ha llmar_
lund C.pacitor. 100 pr
I trlilth t Une caputa .
E:l~ltent tor I Ylrlea of
gl'llC'r1I l usu . 9<k: raeb.
10/ $1. 50. 4 os. elch.

Colli ns RF Pla ta Cho"_"ood for bbtl-powered final:
u p.ble of at le. st % amp and s ui tab le tor SO- IO meters.
U / ea. % lb.
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PHONE PATCH KIT ONLY $5.95

•

,

•

,

The m ost popular item that we have ever pro
duced for the ham is our inexpensive phone patch
kit. \Ve have received literally hundreds of or
ders and many h ams have taken the trouble to
volun tarily write us to describe how pleased they
were with the performance of the kit. The elec
trical values of this kit have been chosen for aver
age volume and average telephone line condi
tions. Each kit is fashioned around a very ex
pensive W estern Electric repeating coil trans
former. The transformer has four BOO-ohm wind
ings and is toroidally m ade with a great amount
of shielding. Even when purchased in large quan
tities, the price of this transformer is over $40
and no contemporary phone patch made in this
country includes a transformer doing more or cost
ing more than this transformer. Besides the trans
former, I supply a d-pole switch and knob, six
half watt resistors, two RF chokes, a blocking
condenser, four ceramic capacitors and, naturally,
an instruction sheet.

The patch is designed to work from the 500
ohm output of your receiver into a 500-ohm input
on your transmitter. If you use a modem trans

ceiver, we can supply two auxiliary transformers that will enable you to use this kit. One
of them is a small 500-ohm to grid transformer priced at $2.50. You wire this into the micro
phone input circuit of your transceiver. The second transformer is a 500-ohm to voice coil
transformer and it is used to contact the 3.2 to 8 ohm from your receiver output into the
phone patch transformer. Price: $1.50.

A typical transceiver would normally require $9.45 worth of parts-$5.95 plus $2.50 plus
$1.50. If you have an older type transmitter such as a Johnson, B&\V, or Hallicrafters, you
would very likely need only the kit itself. The kit, when packed with the auxiliary trans
formers, weighs 5 lbs. Those on the West Coast should add $1.70 for postage; those in the
midwest, $1.30; those on the East Coast, $1.20.

AMERICAN BEAUTY 100 W ATT SOLDERING IRON- $4.95
This famous iron has

been standard in our
trade for over 25 years.
It will operate year in
and year out without fail
ure for it is built like the
proverbial battleship. Es
pecially well balanced
for heavy use. Heavy
enough to solder to a
chassis and light enough
for all general work. The
soldering tip is iron
plated which greatly re- "
duces pitting and redressing and saves you time if you work with an iron all day long. The
casing and body are of one-piece seamless steel. The shatter-proof wooden handle is coated
with a durable rubberoid for personal handling comfort. Has a cooling baffle; uses an extra
flexible cord which withstands repeated kinking, and bending. Supplied with tip and stand.
One of the most useful and best values I have ever oHered. Absolutely new. $12.50 value
my net is $4.95. Allow postage for 2% lbs. Only 275 available.
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SIGNETTE LOUDSPEAKING INTERCOM
(Master, Remote and 50' of wire - only $20.001

One of the surprise olterings made me in the past sixty days and which I have accepted
for sale, is the small, solid-state intercom powered from the AC lines and made by General
Dynamics in Rochester, New York. 'Ve offer our ham friends a truly worthwhile item which
can be used in a variety of ways. Most hams set their shacks apart from their living quarters
in attic, garage, or basement. A big advantage of thts little, inexpensive but high-quality, de
vice is in having the XYL be able to reach you for dinner-or in reverse, during one of those
contests when you want another pot of enfree, wouldn't it be nice just to reach over, push the

I
Hadar Echo Box AN/UPM-30 . A
coaxial type resonant cavity used
t o mo n it o r r adar systems operat
ing in t he r ange of 1150-1350MC
Deeds 3.5 lb per m icro second.
Sens itiv ity 1 db. power loss for 50
yard rtnet tme. Temperature eoet
ficien t .106% ringtime/dt'lrree F
at 68 -. Uses 3-IN21 B diodes. New
weiehe 25 lba. Cost unc le
$2000.00. Your Cost $70.00.

O!ldllator 0-12. This is B II hm a l
«enera tcr opera t ing bet ween 155
a nd 235 MH z w ith a bu il t -in at
tenu a tor a ssembly accurately cali
b ra ted to mo re t han 100 d b. below
1 volt. It employe a remote cutoff
piston ettenuator, These oscilla 
tors norma lly p rovide p ulsed RF
output bu t ca n easily be employed
(or e\v w it h a s imple ehenge,
$9. 70. 7.1J.l Ibs.

Feertte A ntenna Coil: 6%" long x 6/16 d ia meter. I
bought these at a ve ry low p r ice a nd found t hem to
be particularly attr ac tive whe n bunched tog et he r u
a core for w inding filament chokes. U se 4 of them
woun d w ith e lectrical ta pe as a core for 4-1000.
69¢ each. 4/ $2.00. 4. oz. each.
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button, and ask for some Java without having to get up and lose your chance in the pile-upf
Another interesting application is using this as an automatic babysitter. If you wish, you

can wire one through the walls of your home in such a way that people approaching your
front door can have verbal entree to the kitchen where the XYL usually hangs out. .

These little intercoms are ideal for stores. professional offices, small business, restaurants,
grilles. garages or other office applications. The Master and substation units may be used in
a variety of combinations. Instant operation and very Jow current consumption are features.

We offer, for $20. to supply one 1M Master and one lR Remote. Also included will be 50'
of 3-conductor triplex wire. You can use this little intercom at distances up to 225' as long
as the interconnecting cable is made up of at least #22 wire. Technically, each Master
comprises two transistors in cascade with a push-pull transistorized output stage. A 45-ohm
dynamic speaker serves as a microphone on transmit. A small negative 12V power supply
is obtained from a full wave rectifier and a tiny line transformer. The residu al hum is neg
ligible; the units are surprisingly clear, and sensitive enough so that a person speaking in a
low voice four to Eve feet from a unit can be heard at comfortable volume at the other end
of the line.

A Multi-Master intercom is available using the Model 711 which permits the selection
of six stations, either Master to Master, or Master to Remote, or mixed Masters and Remotes.
The 7M was originally priced at $50. we offer it for only $22.50. The little Remotes
originally sold for $14.50 but when purchased on our special they are available at $6.75 each.
The 1M and lR combination which we sell for $20 can be wired for privacy mode or hands
Free operation. In the hands-free position, you have an automa tic listening device useful, For
example, if you want to monitor the sounds coming from your baby's room.

Each unit measures 4-3 /16" w. x 7-25/ 32" d. x 2-5 /16" h. There is a volume control
on the master unit. Operation from either unit is effected by depressing the talk-listen plate
or, in the case of the model 7M, by first selec ting the remote and then depressing the plate.
You may leave them plugged in and turned on all the time since they draw only 2 watts for
the complete system. The transistors used are two pieces of 2:0\1414 and two of the 2:\' 1415.
The weigh t of the lR and 1M when packed and shipped together is only 6 lbs. Remember
to allow enough for postage and please give your street address in the event we can make
shipment by United Parcel Service.

Just over 500 sets are available. These should go fast conside ring their quality and use
fulness and the reputation of the original manufacturer. Remember this is new merchandise.

lla(ehinll transformers : H ere
is a very high quality line-to
R'rid transformer. P rima r y e ither
200 ohms or 500 oh ms Imped
ance a nd secondarv 30,000 ohms
R' rirt-to-g rid w ith a cen ter t a p.
It m a y also be used as a low
level p late - t o-m ultiple lin e
transformer. UTC-4050 $2.50.
1h lb.

Socketa r RCA 9935 1
contact socket w ith
built in ca pa citors.
Sem i-sh ielded for use
w ith 829 B, 3E29 and
832. Price $1.80. 100
available.

Toroidal Filter A lIst"mbl y for RTTY. These n ew
H umphrey units m easu re only 1% " x 2". W e h ave
t hem complete with t heir sockets In m a tched sets
tuned to 2125 cycles and 2975 cycles. $8.50 per set.
¥.! lb .

Herbert W. Gordon Co.
Woodchuck Hill, Harvard, Mass. 01451

Telephone: 617-456-3548
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MIKE QUINN ELECTRONICS
Building 121. Langley Street Oakland Airport. California 94614

eech.
eech
each
each

$2.95

Assorted types of Goodies ..._ _ .. $2.95 pkq.
Miniature Trlmpah by Bourne s, Dale. Dll ystrom, etc.
Mixed new and used pull·offs.

20 o hm to SOO ohm
1000 ohm to 10,000 ohm

20,000 ohm to I meg ohm
5!uq tuned eolls. wired. from Gonset,

10 asstd .
10 asstcL
10 asstd .

7 ve-Ietles
25 asstd .

Dlse Capacitors top qrade, Erie, 600V 5% BO to
320 mmf. 7 er ie tles _ _.._._._. _._ .60 asstd.
Dipped Micas (Hershe y Bars) mostly 100, 220, 330
mmf 100 V new trimmed for PC board s, 125 asstd.
Good-All submini"ture Mylar Capacitors

200 V precision, 2'10 r"tings.
mo. .047•.055 mf

30 esstd ., 10 of each or 30 of a type
Pndslon Resistors, 210 lh watt
All marked 47 ohm thru "10K ohm short lee ds.
300 asstd . . __.$2. 95
88 mhy Toroid eelts I" di am
Excellent re-wind cores __ .._ ...__._..10 for $2.95
Ferrite Cores fo r Pulse Xfmr windings. If.... x I"
rods, %" x o/a" round fo roid s end !AI" x .y.. .. E
cores. 25 essted•... _._ _._.._ _ $2.95
Some memory cores includ ed free .

Germanium Diodes. IN.270, 100 PIV. 90 rna. all p ur.
pose type _ .._.. ..50 each $2.95
Germanium Transistors. TO -S _. $2.95 P.9.
5praqlle, 2N1754, PNP, RF _._.". _ 10 each
Gen . Inst. 2N604 PNP. 50MHz SW 10 each
Tez , Inst. 2N1303 PNP H I Ga in ....10 each

Above new me-ked long leads.
TEX. Inst. 2N1304 NPN GP, new _ _ _20 each
TEX . Inst. 2N1305 PNP G P, new ...._._.__...25 eaeh
Asstd. Marked PHP, NPN (ST) .__._....__.50 each
l ll St 3 items ha ...e sharf lead s PC bd . or socket leng th.

-------------------

HE·2 Neon Lamps. 300 each mounted in 8" x 12"
Micarta Pane l. Removab le... Ibs. _ ... $4.95
Hlcad Rechll rgell b le battery 1.25 V mounted in re
ject Elect. Toothb rush with motor. some usable units .
lh Ib eech _ $1.00
Buy 10 and get free battery eharqer

Memory Plone, 5" x 8" with 4096 wired to roid bits.
$9.75 each . Comp lete 8 plene unit _._.._ _ .$75.00
Memory Plane, 10" x 10" with 10,000 wired toroid
b its. Perfect co ndit ion. I lb . each _.._ _ $15,00
Same Memo ry Plane silg ht ly d a ma ged . 2 for $15.00
Same Memory Plane badly dama ged each _ $ 5.00
2" x3" IOxIO ( IOO b it) Matrl. bcerd s. ,__ $2 . eaeh

We include some Rev, Polarity.

PlY 5 Amp. 10 Amp.
50 plus to 100 PIV 12 each

100 plus to 200 PlY 10 each 6 each
200 plus to 300 PIV Beach 5 each
300 plus to <1 00 Pl Y o each .. each
400 plus to 500 PIV 5 each 3 ea ch

FOLLOWING HAPPY PACKS WILL RESTORE
YOUR FAITH IN SURPLUS DEALERS. All
$2.95 each. Buy 10 and get # II free. Some
tested. some sample tested 1ST). but include
extras.
HI.Gain IDarllnqtold Amplifiers TO -18 slmile r
2N998 2N999. -4 tee d. Tested _ .. 6 each
P Channel Field Effect Trans. similar 2N32n.
2N3278 . TO-5, .. lead. Tested __ _ 3 each
NPN Power Trans. HV Amplif. 20 MHz, )0 weets
Tested 8eta 2S to 75. TO·59 stud_ .._ ..__6 e a ch
Seme ·Pwr. Trlll1S. Tested Beta 75-100 plus, .. eech .
NPN Pwr Trans. HV Choice TO ·) d iamond, 15 watt
or TO·66 Small diemcnd 5 watt test 21·50 Beta , 6 ea.
Pancake Trans. ti ny TO --46, choice all PNP or NPN,
tested _ _ _ _ _ 30 each
Fast Switch Trans. slm, 2N91-4/NPN , TO·52, tested

12 each .
NPH TO-5 or PHP TO-5. V"rious types test. 35 ea.
NPH TO-18 or PHP TO-18, Various types including
UHF . Tested _ _35 each .
Asstd. NPH-PHP sample tested. choice, "II TO-18
or llll TO-5 _._ _. aver 45 each .
Dual Trans. 6 lead. Choice. All TO -5 or TO-18
NPN , or PNP, Choice. Dif. Amp. types tested 6 each .
Dllal Trans. Choice All TO -5 or TO-1 8, mixed PNP
& NPN (ST) _ _ _ _._.._ 20 each.
Power Trans. NPN Assfd . TO -59 Stu d . TO·3 end
TO-66 Dlemcnd Tested , low Beta __..__..15 each ,
Dlla! Computer Diodes. 3 lead , TO ·I B case, mostly
f"st. Common Anode. (ST) _ ._.._ ..__75 each.
5iqnal Diod es, mostly f"st, Asstd. Gl"u & Tiny
black dot (ST) . Few Zeners 100 each.
Above De...ices all new, unme rked, a ll silicon.
SCR' s , tested for PI V, PRY & Gates . Your choice
TO-5 1.2 to 1.5 amp, TO ·66 Diamond , 5 ampe re
TO-59 Stud, 8 amp. All pll ch __.._. ._$ 2.95

Choice a ll one type :
SO to lOO PRV _..._••_••_._ __••_._••6
100 plus to 200 PRY _ _ ...
200 p lus to 300 PRY _ _..__...3
300 plus to <100 PRY __-:l

Silicon 10-32 Stud Diodes Tested $2.95 pleg.

••••••••~~a1r•

.:
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~
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~
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E~sy Etch

""x6"--4 for $1 .00
6"x9"-2 for $1.00

diodes. These ere sa mp le teded , end will run from
scrroto ~o 900d depending on type. This is good
stuff ~nd we get many re -orders on this mixture.
Buy 2 assortments and get a Pemene flare top tren
sistor tes t socket free . I lb .

W EIRD·O EXPERIMENTER ASSORTMENT•
Over I00 _ $4.95

We get loads of odd types of speclal products
li ke resistor ~rr~ys or d iode arrays in multlleed
TO -5 ca ns, Tin y flatpack dual transistors, flatpad
singl e tre ns. & other rnulfl-l eed pkgs . A ree l nutty
asso rtm e nt co ntaini ng some mig ht ly g ood stuff.

Brand Ne w Se lenium Rectifie r St~c1:s. B plate to
50 VDC 3 to .. amp ., $3.95. 4 to 5 emp, $4 .95, I lb.
each. 15 am p., $6.95 , 3 Ibs. All FWB.
G.E. Ge r manium FWB Stacks 2"x4" lang ., 5.2 emp
to 40 VDe or " .2 emp to 70 voe, eech _ $2 .95

Na w Coppe r clad PC Boards .
3"x6"-5 for $1.00
4"xB"-3 for $1.00

-------------------

-------------------

-------------------

•
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NECTOR

W e' re worklnq 0. • "'w cata log , . d hop. 10 hll'le It rud y soon. S~d fo, i t · postage
appntclafed. •

In orderinljl, you can list the items ' 0. want or if ' 0' wish te~r 0" these sheeh, m<!lrk them ..d w.
will return them with your order.

Computer Grade Elect. Capacitors. 2" x S"
by M~ l lory, Spr~gue end G.E• .acll $1 .25, Y2 lb.

36.00J mfd .. voe 4,sao mfd 55 voe
25,(0) mfd 6 VDe 2.500 mfd 80 VDe
19.(0) mfd 6 VDC 1,250 mfd 180 V.DC
3.500 mfd 55 VDC SOO mfd 310 VOC

TrtJnslstor Ignit ion Sydem less coil $2. 95
with 3"x5" finned beet sink., 2 power trens,
TO-3 & TO -36 plus control trens, fully wired.
with by-pllss ce e ec itc e & res. for 6 or 12 VOC,
Includ ing H e~thk.it 19nit . Men ual , 36 pg, I lb .

Grayhlll Minn . Rota ry Sw itch. s, both new and
used. Nice a ssortme nt of 10 U.95

Dialco or EldJma 10 V 14 me, Tiny '/,,"x l" dove
pipe pene l lig hts with mount d ip. Ok for 12 to
28 volts 15 fo r $2 .9 5

Jumbo SlIicoa Trans. Auortmeltt. 450 esstd , $9 .95
Includ es PNP & NPN in TO- IB, 46, 52 & TO·5. A
few Power I rem , Darlingtons, s- teed dual Tr~ns . a nd
a few FEls, SeRs & Integ. Circuits and about SO

.._-----------------

He re's simple little tester eeeeble of te st ing or ld.
e ntifying <!I wide veriety of logical i n t eg r~ted circuits.

.._-----------------

Wh ile this was built to test TO-5 RTL units , it c~ n

e~s il y be extended to DTL o r TTL by incre~sing the
supply voltege (esp ecielly with flip-flops; these fam
ilies require 5 or 6 vol ts ) . The use of the "patch
bcerd ' is the Iectcr th~t mak es this tester so ver
sefile: res ist the temptlltion to use p ush buttons or
switches I
The best wa y to sort TO-5 cens is to seperete the m
first <!I ccord in9 to leed co nfigu r<!l tion, then g o th rou gh
eech set of similllr eppeerence. This minimizes re 
co nnections. A g ood p roced ure is to con nect + V to
p in 9, and ~round pin 4, (This is for 8-leed units . For
10- l e~d ce ns p ut +V on p in 10 end ground pin 5.),
then with the M leed exp lo re for like ly volt~ges o n
pins 7, 6, 5, 3, 2 a nd I, in thet ord e r. When you
find <!I vetteae of ebcut 0.2 or II voltllge over 1,3,
wetcb t he volt~g e on tha t term i n~ 1 while Ilpplying
one of the L lee ds to the blank p ins. If you see
no change. try app lying two l leeds et the same
tim e to various combina ti ons of free termina ls. Gen
er~lJy, once you g et t he hang of it, the right (most
p robable] connections seem fa irly obvious. Every
now end t hen e unit req uires t he use o f both + V
le<!lds; in th is cese try one o n pin 9 end the other
on p in 6.
Most TO-5 cans so ld unm<!lrked seem to be the B
leed ca ns, e lthoug h seve ral va lua b le types come in
IO·lelld ce es. Ten p in test sockets ere not necessary
if you use seee -ete cl ips, es in th e dill g rll m.
For <!I complete d iscussion of the various temttles of
integr<!l ted 10g ic~ 1 circ uits , see Elect ronics M"gazine

'* 11 SHECTED FOil FULL SCALE
DEfLEC TION WHEN M SHORTED for b Meech 1967 end 73 Mag ~z j ne for Meec h end
TO +Y. J une 1'167.

In surplus business 21 y.ars now. W. 9uaranht. sa t isfa ction on all , 0 1., . Plea se add approxlmat.
postaq. w h w.19 ht Is shown. On other a ssortm. ..h add 10, to . a ch price a nd w. will make up
a ny d lff e• • Minimum cash ord.r $ 5.00 . Mi.. lmum COD with $ 5.00 d eposit Is $20.00 . Minimum
School or Company purchas. ord.r I, $20.00 . Minimum for.l(jn ord. r $20.00 . Callfomia orden , a d d
4 0/0 Sal. s Tax. Most of our s.mlcond uctors or. , lIicOfl.

Ie TESTER

-------------------
-------------------

MIKE QUINN ELECTRONICS
Building 121. Langley Street Oakland Airport. California 94614

~ ·· ••••••• __ ••• __ ._ •••••••••••••~_ ••••••••••• __ a •
rrarrr~•• rr.,. rr.,. rrr.,. .... rrri rrr.. __ r .. rr..,. r ..,. •
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NEW CRYSTALS

NEW INSTRUMENT OR RECEIVER
TRANSMITTER CABINET

HAMMARLUND VARIABLE
CAPACITORS

Panel space 19" wide x 12'12" high with a dear
depth of 13". Outside depth is 14'12", P.utial
rear panel. Painted black crackle.
Price : __ ..$3 .95 e a ch

Price e a ch
$1.25

1.50

Single type
HF-50
HF-IOO

Brand new in original cartons
All l,ave ¥s II bushing with standard 1/.... dial
shaft:

Butterfly type Price each
BFC-25 $ .75
BFC-50 1.00

OUR S/A SILICON DIRECT TUBE
REPLACEMENTS

PREMIUM
SILICON REPLACEMENTS

5R4 ReHog, 4000V. PIV I AM P 5R4WGY
IMMEDIATE AND DIRECT PLUG-IN I

INSTANT OPERATION

NO: REWIRING NECESSARY
NO: FILAMENT TRANSFORMERS

NEEDED

_PROPERLY COMPENSATED
0" tubes ere UNA FFECTED by VIBRATION
0' HUMIDITY
Potted in HYSOL Electrical Epoxy
All our tubes Are power tested at I AM P ltv.

erage current.
END V..cuum Rectifier Tube REPLACEM ENTS.
Price : $6. Q uality prices on request.

Other tube rep laceme nts available.

Replaces the following tube types: 5Y3, 5U4,
5YlGT, 5V4, 5V4GT, 5AU4, 5T4, 5W4, 5Z4,
5AW4, 5Vl, 5AS4, 5AX4. 5AZ4. Retes IBOO
P.I .V. a t I amp.

Price $1.95 each or 10 for $16.00.

FLANGELESS SILICON DIODES

100 crystals in a case originally for type MAR
equipment. These crysta ls cover the range of
4844.44 kHz to 7718.78 kHz. There are 16 units
in th e 40 meter amateu r band, and an eddl
tional 7 units are usable in the 6 meter band.
Also 17 are usable in the 10 meter band. Com
plete with case. Price: $12.9 5 2 fo r $25.00

All rated at 1.5 amps.
50.200 volts 61: each _ 20/ $I .OO
200-400 volts 91.- each _._.. 15j$I .OO
400-600 volts _..121.- each _ .! 0/$ 1.00

bOO plus 15' ••ch.,; • 7/$1,00

RACK CABINET AND BLOWER
BRAND NEW 19" desk top rack eeblnets that
conta in a NEW Rotron muffin fan with at
ta ched cord and plug for 115V 50-bOcy,
mounted on the rear door. There is also a top
door, 2 drawer rails with ball bearing rollers
(removable), 3 alignment t ools and 2 Allen
wren ches. Front panel space is 19" wide x 14"
high with a 13 112" clear behind panel depth.
The outside measurements are 16" high x 2 1"
wide x 15" deep . The re a re fo ur rubber feet
on t he bottom, and the color is da rk gray.
Price _ _ _ _ $14.95 each

ARC·5 TRANSMITTER
LIKE NEW 3·4 mHz

C omplete with all tubes. One of the most
ve rsat ile pieces of surplus equipment ever.
Get yours now-not many of these left. Guar-
anteed excellent. Price . $12.95

RDR RECEIVER & SPARE PARTS
WITH 10 CRYSTALS

Mfg_ by RCA BRAND NEW
Freq. ran ge: 225-390 mHz.
You get two wood en crates which include:
Box # I RDR RECEIVER with 13 V dynamotor.
Output is 385 VDC at 500 ma o
Box #2 1 set of spare pam which include:

I Headset
I Set of operating tubes (spares) .
I Headset extension cord

10 Sets of fuses
2 Pilot lights
I Set of connecting cables, and other

parts too numerous to mention.
All this in original military boxes, receiver
packed in a luminum waterproof case, ma nual
included. Easily converted to 200 mHz ham
band, or use as they are for UHF aircraft
band. You get all that is required to operate
except the 12 V DC source and the a ntenna.

BRAND NEW
Price : $34.95 ea. while they last FOB our ware
house.

SELECTRONICS 1206 S. NAPA STREET, PHILA., PA.

HO 8.7891 HO 8.4645
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TELETYPE DEMODULATOR UNIT
Northern Radio type 104 mod el 3
II tubes
115 or 230 V 60 cy operation
GOOD CONDITION
Price : _ _ $ 49.95 Shipping wt. 50 lbs,

Parts su pplied :
t transfo rmer
5 diodes
2 filt er ca pacitors (I ea. 40 mfd &

100 mid .)
Sc he matic with directions supplied.

Price : $3.95 each. or 2 fo r $7.00

MINIATURE POWER SUPPLY KIT
A set of e lectronic pa rts to build a sma ll power
sup ply useful for t ra nsistor work.

Input: 117 VAC 60 cycle
Output s: 12.5 VDC at 630 ma

100 VDC at 8 rna
55 VDC at 3/ rna

PANEL METERS
ALL NEW

21h " ro und. 30 am ps AC Tripp lett, ea . $3.95
3112" round , I a mp RF G.E., ea. 4.95
31h " round , 3 a mps RF Simpson, ea. 4.95
0-400 feet, but e as ily cha nged,

W estc n, _ __ _ ea . 2.95
3'h " ro und, 1.5 a mp AC Weston, ea. 2.95
21h " round , 35 VD C Bruno Ind•........e a . 2.50

Pl ate :
Fir. :

400.0.400 VDC at 200 rna
5.0 V .t l A AC
6.3 V a t 5 A AC
Uprig ht mou nting base
area 4" x 4"

Price : _ $3.95

POWER TRANSFORMER
STANCOR # PC·8412

Prima ry: I 17 VAC 60 cy
Seconda ries :

TRANSFORMERS
1000-0-1000 or
1200-0-1200
200 rna, CCS
11 0 or 220 volts
Prjce: .._ $9.95

TDA-2 RTTY-TEST SCOPE
The Stelma Teleqre ph Distortion Analyzer type
TDA-2 is a self cont a ined portable unit de
sig ned t o measure bias a nd distortion of tele
g raph sta rt-stop signals. Distortion is indicated
by vertical pips displayed in a rectangu lar pet
tern on t he face of a cathode ray tube. Meas
ureme nts can bo made while the machine is op·
erating . Measu rements can be ma de on circuits
operating at 60, 75 or 100 O PM o n 20 or 60
rna neutral circuits or 30 rna polar circuits.
Distor tion measu rements from zero to 50 per~

cent with a n accu racy of plus or minus two
pe rce nt can be ma de. The set is patched in
se ries with the loop and direct measurements
mad e . No special skills required to ma ke meas
urements afte r a fe w minutes practice. See your
distort ion, then adjust and watch it disa ppea r.
Price : _ _ _ _._...•.._.._.. $49 .50 F.O.B.

A bra nd new 3'h" round pa nel meter with ax
te rnal t hermocouple unit ca li brated for 200
R.F. amps. Full scale with the lowest sca le reed
ing 20 am ps. Weston model 1533 meter a nd
thermocou ple. These units a re of particular in
t erest to broadcast stations, and induction heat.
er users. There is negligib le frequency error up
to 30 mHz, a nd approx. 2% error up to 75
mHz.
Price: $24.95 Shipping wt. sibs.

W ESTON R.F. AMMETERS

PLATE TRANSFORMERS
Input : 110/ 220 60 cy I ph
Secondary: 2500-0-2500, 500 rna
Size : I l lh " H x 7" 0 x 9" W
Pric e : $19.95 or 2/$35.00 Ship. Wt. 100 lbs

F.O.B.

a pprox.

93"
24"
24"

76" with

SUPER DELUXE CABINET RACK
These ca binets a re a blue-gray finish with front
a nd rear d oors a nd a com plete filte red air
blower syste m in th e base with suit able d uct on
t he rea r door to d istrib ute air as req uired
through out th e ca binet .
The o utside dim ensions are:

H eight approx.
W id th "
Depth "

DESK TOP RECEIVER OR
TRANSMITTER CABINET

A modern design desk top cabinet with" top
lid and rounded corners and pa inted a light
g ra y. These ca b inets are made of perforated
steel on side and top for adeq uate ventilation.
The pa nel space is 8% " H x 18" W with IS"
depth behind pa nel. Also , a bottom chassis
cover is suppli ed . These units are BRAND NEW .
PRICE: ..._..................•......$2.95 ea. or 2/$5.00

The pa nel space is 19" x
151h " beh ind the pane l.

USED. EXCELLENT CONDITIO N
PRICE: $79.95

SELECTRONICS 1206 S. NAPA STREET, PHILA., PA.

HO 8·7891 HO 8·4645
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• •• •• REA D CA REF Ull Y A80UT J A N CRYSTALS •

•• All JAN Crystals listed were manufactured for the Armed the crysta ls listed were designed for (I circuit of 32 mmfd :
Services and were mode by Americo's leading crystgl manu· capodty and when cpercted in such an osci llator JAN

• lecturers to Ihe rigid specifications of the government. The Crystals will be on frequency . •
• specifications in mosl cases call for .005 °1. or better toler. •

onces over (I temperature range of _ 5S o to +90· Cenli . This chart sh ow s how for g crystal will ch a nge Ire- •
• grode . This means thollhe crystals must be cuI 01 Ihe proper quency with a change of copocity In ,he osdllator •
• X·rayed angles and processed 10 all specificctions, mony of circuit.
• which are more rigid Ihan those required for commercial •
• crystals. MEASURED CRYSTAL ,FREQUENCY IN KC •

•
STANDARD •

•
Every crys tal listed has paned these government tes ts and 10 MMfD 20 MMfD 32 MMFD 50 MMFD •
was accepted by inspectors. You are assured of a quality

• produCI when you buy JAN Cry~tals. We receive crystals in 2000.200 2000.060 2000 1999.950 .

•
the original packing, unused, as the y (Ire released from lime •
10 time as excess to the government's needs. Every JAN Crys- 3000.600 3000.200 3000 2999.800 .

• tol is tested for output and frequency using the latest type 4001.000 4000AOO 4000 3999.700
• frequency counters. Many persons do not understand thot a •
• crystol moy be chcnqed in frequency by adding or subtract. 7003.300 7001 .200 7000 6999.200 .
• ing co pacity 10 the oscillator circuit . Unless otherwise stated 14008 .1 14003.1 14000 13998.0 •

• •• HC18/U 14 .950 28,000 36 .850 40.6296 42.1480 53.2070 " .8'00 80.9~25 .
1 6 . 00 0 28.250 36.900 40.6666 42.2500 53.2573 58.0500 81.0000 .

• 16.250 28.750 36.950 40.8888 42.3331 53.3070 58.3830 81.9925Wire Leads PKEQ. 16 .500 29.000 38.1481 41.0000 42.4000 53.'833 59.0500 82.0000 .
• I N M:: 16 . 750 29.250 ,8.'ll3 41 .0500 42.4500 ".3575 59 .38'0 82.9925

•
16.950 29 .500 '8.4814 41.1000 42.5185 53 .4070 59.1160 8 , .0000 .

1V2" for IOldering 17.000 29.750 '8. 6296 41 . U ll 42.5500 5).44,20 60.0000 83 .9925 .
• 17.050 30.000 '8 .7)75 41 .1500 42.6500 5'.4515 60.0500 84.0000

• $
17 . 100 30.250 '8.9250 41.2000 42.7500 5),50'l5 60.'8'0 65.0000 .

1 60 6.280 17.l50 50.750 '8.9629 41.2222 42.8500 5).5575 60.9875 86.0000

•

• EA 7.255 17.200 1l.250 39 .0000 41.2500 42.9500 55.6070 61.0500 87.0000 .
• 7.280 17 .250 51 .750 39 .0740 4 1 . ' 000 44 .7400 5 '.6575 61.6750 88.0000

• 4 for $5.00 8. 2l0 1 7 .550 3 3 . 0 00 39. 1111 41 . ' ' '' 45.5000 5'.7075 62.1500 89.0000 .
11.666 17.400 ".100 39.1851 41.5500 46 .2400 5 3.1160 64 .9920 90.0000

•
14.000 17.450 ') .200 39.2222 41.4000 46 .4000 55 .7515 65 .9925 ~4.50oo .
14.050 17.500 )) .'00 39.2591 41. 4 5 00 48. 3750 53 .7920 66.9925 96.0000 .

•
1.4.100 17 .550 3'.400 39.296' 41. 4814 48.3833 53.8075 67.0250 97 .0000

•

14.150 17.600 33.500 39. 4074 4 1.5000 48.4666 53.8575 67.1250 98.0000 .
tZAT1 .6Ul!l 14 .200 17.650 )).600 39. 4814 41 . 5 500 4111.7160 5:5.8920 6 7 . 9 9 20 99 .0000

f
~---;=!;;~ ,{ 500 14.250 17 .750 33 .700 39.5555 41.6000 48.9675 53.9075 68.9920 99.6667 .

• 12 B H7 14."00 17 .850 ll .800 39.6296 41 . 6500 49.0500 5).9575 69.9925 103 . 0600

•
r

- ..,,- {;!O'\ 14.350 18.000 33 .900 39 .6666 41.6666 49. 3833 5:5 .9590 70 .7575 103.2600 •
Output 14.400 1 8 . 250 34 .322 39.7777 41.7000 49 .7166 54.0500 70.9925 10 3 . 4 6 00

--- 14.4SO 20.4983 3 4. 444 39.8148 41.7S00 50.0500 54. 38ll 71 .9925 103.6667 •
• L. 14 .500 20 .500 31S .100 39.8S00 41.8000 50~7500 54.7160 72.9925 103. 8 600

•
14 .550 20 .750 ].15.200 40.0370 41.8518 52.5000 55.0500 7).9925 104 .161S7 •
14.600 2l .75O llS .300 100.1111 ' 41. 888 8 52 .9000 55.3630 74.9925 1 04. 2600 •

•
14.650 24.750 '6.350 40. 1851 41.9000 52.9920 55.711S0 75 .9925 104.4600
14 .700 2Co.900 36. 400 100.2222 41.9500 53 .0070 51S.05oo 76 .n25 104. 6 6 00 •

•
l4.750 26.250 36 .650 40.2963 42.0000 53.0500 56.7160 77.9925 111.0000-= . 14.800 26.750 36.700 40.3703 42.0500 53.0570 57 .)lIlO 78.9925 111.2500 •

• - l4 .850 27.250 )6.750 40.4074 42.0740 5'.1070 57.7160 79 .9925 112.0000
• +IU'I' 1Il .900 2'7.500 36.800 40.4444 42.1111 "3 .1570 57 .8000 80.0000 132.7500 •

• •• •• •
: NOTICE :• •: Due to the shortage of quartz we will buy all type :
• HC6/U crystals or miniature crystals with 11/2" leads •
: at 15c each, or we will allow you 25c each, credit on :
• your orders, for any crystals listed in our catalog. •
• •• Send unusable cr ystals to : •
• •• Jan Crystals •
: 2400 Crystal Drive :
• Fort Mvers, Florida 33901 •• •• •• •• •••••••••••••••••••••••••••••••••••••••••••••1.
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• •• •
: H O W T O ORDER . . . :
• Order your crystals by type and frequency •.. enclose check or money order INo •
• C.O.O.l . .• add 5" per crystal for postage, 10., per crystal fo r airmail • .. moke •
• check or money order payable to JAN CRYSTALS, 2400 Crystal Drive, Fort Myers, :CRYSTALS .
• Florida. PHONE AREA 81 3 WE 6-2397 •

• •• CR1 A1AR 7Sc LOW FREQUENCY PRESSURE TYPE CRYSTALS.

• EACH S S TYPE 243 FREQUENCIES ARE •
• 3 lor $ 2 .00 Jp..wc I N KG . ORDER BY •

• roue .... i"'il freq ue ncies o re in lIock for immedig le (.ii,VSf:\..'i $1 05 FREQUENCY •
• freq ue ncie s guora nteed ± 1 ItC 0 1 listed in . ..... • •

•
kilocycles. ":~ill "v FREQUENCIES LISTED •

ARE IN STOCK FOR• ~~ :~t~ im ~;~~ :t~: :;:: :~:~ ::~: ::;~ EACH IMMEDIATE DELIVERY •
•

5690 6520 7312 7650 81H 8210 11168 6449 8580 •
'700 6S22 H 80 ?US 8 U8 8272 8378 8446 8592

• 5110 6S27 7405 7860 8146 8278 8 380 8lo49 8598 m: t~ t:~ = ~t:: ~ =:: :: ~ =:: ::: m: •
•

5780 6539 7438 7910 8 148 8284 U85 8452 8622 1nt1 1"'" 1__• 11., U'J nu _ _ , :rru oren 19" I'" n» •
5820 6550 7440 8001 8154 8285 8 585 8465 86JO 1111 U 10 1' ''' _ 11"" 11811 UN 1 _ 1<'10 ;1110 1 ..... _ 10M )110

•
5855 6627 7505 8002 8162 8501 8 589 8464 8645 m~ t~ m~ = m~ ~= ~~ m: ~:~ r,~ ::~ ~.: ::: m: •
5950 66 j5 7516 800{i 8170 8J06 8 595 8465 8650 U~' 1 _ 1'" 107. 11., UlI ' _ u u 1<'10 11)' _. 10" ' 061 ' UI

•
5960 6680 7520 8001 8177 8507 8405 8476 8660 1100 un U 10 1 010 1190 1_ ao10 1'10 ~JO 21'" 1110 ~ ' 07 0 'UO •
6040 6694 7 540 8008 8185 8110 8 407 8477 8686 ::= I~OO tr.: 10" 11.. n o. aou n lJ 1'" 2111 1... aM' 1\11" '1"

•
5050 6'Z1 7550 8029 8192 8115 8408 8486 U 7<I t:~ u" =;:: ;m : : m~ ~:~ :::: ~= ~m =m: •
6160 6 750 '565 80JO 8198 8520 8409 8492 1170 1..... 1_ 110" ~IO H2O aoJO J_ J .... 2710 1 . 7" _ ..... . 100

. :~ ~Z;~ ;~~g :g~~ :~~ :~~ ::t~ :~r~ HE HE :n: ~m mf !:~ e g'": =: Ef =: m: H:: •
• 6240 70Jl 7 600 8045 8224 8J44 8423 85:50 I "" 1110 201." J U " UIO 1 _ ao", 1"'" 111 0 1110 1"" _ IU ' •

• :~ ~m ~:~ :~~ :i~ :t~ ::;~ :~~ :Hi !$ :: ~H =~: E: :~ 5 m; ;: e; mi •
• :'~ ~fog ~;~; ~;~ :~~ :~~~ ::~~ :~~ m: m: :: rn1~ ~ := :~ =: ::; :-. =.= :t.': •u '" un _ _ UOoO 21 70 _ ",., ,.. . _ ,.20 1<»0 n ...

• PLEASE S PECI FY YOUR SECOND CHOICE IN CASE WE 00 NOT HAVE FREQUENCY ORDERED. •

• •• •• S'llI . lII l1U ATUI I CI TSTALS 111I •
MC-tl /'ll TTP ' HOLDZ IS

• 1II 0CMTI D OH A WA PI. SWI TC H •
• ASSE IIIBLY . HIGH QUAL IT T •

•
C LOSI TOLZ. ANCI CI YSTALS . •
MAN UPACTUIID POI AYi AT I OM

•
TIl ANSCIII VJl. US I . ALL •
CIlYS TALS lll OUNTI D ON A

• '.INTaD CIRCUIT COM' ACT t •
•

S.nCHAILI UNI T . ALL •
CIlYSYA L IIlIQUIIIC nS L1ST.D

• III lIIAGACYCLES. •

• •• •• CIlTSTAL WAFER CRTS'tAL WAFER CRYSTAL WAFER CRYS'tAL wAI'Ell CRYSTAL WAFER CRYSTAL WAFtR CRY$rAL 1IAn:Jt •
• ASSEMBLY" 1 ASSEHBLY" 2 ASSDlIlLY" J ASSEIoeLT " 4 ASSEMBLY ' 5 ASSEHBLT " 6 A$SEfeLY " 7 •

• 88. 00 98. 00 1 0 11 . 00 811 . 00 9 8 .00 82 . 0 0 91 .00 ~6.~ ~~ .~ i~· gg g.sg 26 . 00 28.50 82.06 61 .00 •
• 119.00 99. 00 1 09.00 11 9 . 00 99 . 00 81 . 00 9 2 .00 3~ ' 20 J6 · 7 0 1710 17 · ~o ~. ~g ~ .~ 83. 00 8 8 .00 •

• ~: gg ~~:: n~: gg ;~:gg i~:g~ 84 . 0 0 9 3 .00 l6 : 3O 36 : 80 17:20 17:80 27 :50 3 0 : 00 : :: :~: gg •
•

9 2 . 00 1 02. 00 112. 00 9 2 . 00 1 02. 0 0 :~:: :::: ~~.40 $ ~: .: 17.l0 17.90 28. 00 8 6 .00 •
93.00 105. 0 0 115 . 0 0 93 . 0 0 1 0 3. 0 0 87. 00 9 6 .00 - • 1 0 - $ 1' . 00 9 - $ 1 4. 00 9 $ 14 . 00

•
94 .00 104 . 00 rw.cc 94 .00 1 04. 0 0 88 .00 9 7 .00 •
95.00 1 05. 00 115. 0 0 95 .00 1 0 5 .00 89.00 98 .00 I I

• 9 15 . 00 1 06; 0 0 96 .00 1 06.00 9 0.00 99 .00 ORDER BY ASSEMBLY NUMBER •
97 .00 1 07. 00 9 7 .00

• 28 crystah - $ 3 5 . 0 0 1 9 - $ ~. OO 18 _ $ 24 .00 •

• •
•• ",n,u ,nil'•• A•• •• ,••,•• «11' ••

xit "1 Xit "2 Kit "J lI1e1l~ gqnt.l, CI"DI$

• Cryl tall in mile . holder s 12 20 3$ ~ CI"DI$ una ......... P\lIU~. rul;ED.u- . ....cu.. c.. r-11 •

•
A• • or t e d crys t al bl ank. 6

1
1~ 1~ c:alCtllt.l. COII'. •

__ • .....niUlll bif1uorid. flake, "" .. noa< ... 1.0.· 1 ,,"""' E """ _ ... ftU I_ 111 'f'OI.n M:. .. 1'0 1_ <:TaU
.. _ --.,1..... . ~ IlQl 1 1 7/' 1 un PlTI 0C0lU..-can. ,,.. c.

• P-=ket grind4ng compound 1 2 .3 . _muM rucs S " .00 , 10.... ..... •

•
Pl a ltil' c on t a i ner. 2

2'.
', n:o: "_J =-';"'=~'1ai= ~:~.~.~.~.~:..~.~&J.J . ... L+o. •

Woode n c rys tal blank holdera n:o: _I -.>01 ... on::JI C. 1U , M:. I'lTI' 0CDl.~ •• • 1 . " L+o.
• I n.atructiona $ :5. 95 $ 7 .50 $ 12.5 0 noa< _ ... """ _ c. U , IIC' nn~ -... • • • J." L+o . •

• •• Send 25' for 68 pag_ RELAY SALES catalog •

: 2400 C"" ter Drive :

• Fort Mve rs, Florida 3390 I •

• ••••••••••••••••••••••••••••••••••••••••••••••
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w··.·••••••••••••••••••••••••••••••••••••••••• •• •• •• THIRD OVERTONE CRYSTALS - HC6 /U HOLDERS •• •
• 1 1.3562 24 .911 50.625 :U . 225 36.444 39.666 42.900 •• $1 SO 11. 4 310 2lo .922 30 . 64 4 33 .250 36450 39 .103 4.2 .916 44 .814 •

11.4566 25.266 30 . 6 66 33.325 36. 481 39.740 42.925 44 .850 •
• EA 11. 48 10 25 .533 30.6H :5'. 300 36 .516 39 .777 42.962 44 .888

•
• • 11.5812 25 .692 )0.688 53 .3D 36.555 39 . 814 43. 000 44 .925 •

11 . 681 2 25 .700 50 . 700 '3 .350 36.592 39 .851 43 .037 45 . 000
• 4 for $5.00 12.4777 25 .711 30 .725 33 .)75 36 . 629 39 .888 43 . 074 :;:~g •
•

15.3250 25 .861 30 .715 33 .400 36 . 6 66 39 .907 43 .111 45 .850 •
15.4350 25 . 945 50 .822 5 3 .425 36 .703 " . " , ".18' ".88'The CR23/U i, 11:I lhird or fifth over- .. .. •

•
15. 5060 26 .1 20 30 . 8 2.5 ' 3 .444 3 6 .740 4 0 . 0;57 "3 '" "

lone crystal d e1;9 ne d 10 ope'Clte 16. 5060 26 .162 30 . 866 :n . 4 50 36 .777 4 0 . 074 43 :222 ;6:~~
• in a .erie , ove, lone ci' c" i•• 3 ,d 16 . 9 999 2'6.220 3 0 .87 5 3 3 . 600 36 . 814 4 0 .148 43 .259 4 6 .850 •

•
overtone from 101052 MC. 5th 17 . 0060 26 .241 J.O .925 33 . 625 36 . 851 40 . 185 43 .717 4 6 89 •
overtone 52 10 75 MC•.005.". 101. 1 7. 4000 26. 53 3 30 . 95 5 33 . 7 00 36.888 4 0 . 222 43 .296 • 5

• e -ence , f, om - 55 · 10 +90 · C. 17 .5060 26 . 6 66 30 . 975 3 3 .750 36 . 925 4 0 . 259 43 .407 4 7 .187 •

•
18 .1500 26 .703 31 . 075 3 3 . 8 00 36 .936 40 . 296 4' . 4 "" 4 ' . ' 0 0 •

Mo..im" m dri". 5 milowOlh. Lid· , 27 006 " 100' --8. 4278. • 3 3-. 850 6.962 4 0 . 333 43 .481 4 7. 812

•
inll in MC 18 .4350 27. 120 31.111 3 3 . 900 37 . 000 4 0 .370 43 .518 47 . 850 •

•

18. 5500 27. 158 31 .125 3 3. 9 50 37 . 037 40 . 407 43 .555 47 .88 8
• IN STOCK FOR 18 . 5833 :n .220 31.153 54 . 000 37 . 074 4 0 .444 43.59 2 47 .000 •

IMMEDIATE 19.0060 :n .319 :31 .175 34.200 37 .111 4 0 . 445 43 .629 •
• DELIVERY 19.9350 :n .455 31.200 3 4. 300 3 7.148 4 0 .481 43.703 :~:~;;
• --'= = '---'.:... , 19 .9999 27.629 31.225 54 .40 0 37 .185 4 0 . 518 43 .740 48 .01' •

20. 0060 27 .666 31 .715 ~ .488 37.222 4 0 .555 43.750
• NON·OVEN TYPE 20 . 516 27.700 .n . " 5 ~4 . 511 37 .259 4 0 .583 45.777 :: :~~b •
• HERMETICALLY SEALED 20 .435 27 .725 31.525 34 . 5 55 57 .266 4 0. 592 43 .814 48.850 •

20 .533 28. 555 31 .575 34 . 588 37.296 4 0 .629 43 .850
• CRYSTALS MADE TO ORDER 20 .555 28 .620 31.66 6 :}4 . 688 37 .H3 4 0 .666 43 . 88 8 ~~ ::~~ •

•
20 .616 28. 700 31. 67 5 :}4 . 700 37 .370 4 0 .703 43 .900 4 0 •

Gold a' ' il.e , plo tod. Plol '~9 OCI I o. elec· 20. 700 28 . 7 25 31.70 0 34 .722 37 .407 4 0 . 740 43 .925 9.70

•
I,od... Sp'i"g ",o~"le d . Holed ~~ de' .ou~'" 20 .77 7 26. 888 31 .88 8 34 .866 37 .444 4 0 .778 43 .962 4

4
', '. '8 ~~ •

0' tilled " ,II i ~e" 90' . Mo• . u"oM copoc , 20 .803 29.000 32. 222 34. 888 37 .481 40.814 44 .037 4 , . 8 8- 8

•
"J 10 ",,11 ''' 011I (5 1<>, ooertau I, pd . 20 . 935 29 . 523 32 .225 ~ .922 37 . 500 4 0 . 833 44 . 074 4 9 •
Ve,., Itig" I,eque ftc , . tobilil, . Co• •a.... to 20. 977 29.575 32. 250 35 . 6 29 37 . 518 40 . 851 44 .111 .900 •

• "" lil o,., .pec,hCO I;" n. . Wh n 0,d"'"9 10' 21 . 030 29 . 60 0 32.275 35 . 6 66 37 .55 5 4 0 . 888 44.14 8 44 ," . ',06'8

•
G_E.. Moto",'o. Link, e iC . ,plil , honul ope", · 21 . 133 29 .625 32.300 3 5 . 69 2 37 . 592 4 0 . 9 25 44 . 18 5 '0.8'0 •
l io• ••ond ...", ple of X",I' "9 and _, oo n, 21 .253 29.700 32.150 3 5 . 7 03 37 . 627 4 0 , 96 2 44 .222 " .-8

•
c,.,.lo l kftO" n 10 boo co,,«1 a nd .pec,l, udc ' 21.30 0 29.725 12. 175 35.740 37 . 629 41. 037 44 .259 " . " ·'0 •

•
' . eq ,,"nCJ du"td . We .. ,II co"elo le a nd 21.401 29.800 12.400 15 . 777 37 . 6 66 41 . 250 44 .275 •
•(I ~, n ,o",plel .. ilh roy. o,de'_ All O'e 21.503 29,875 3 2.450 3 5 . 814 3 7 .695 41. 623 44 . 296 ~~ ::~g

•
.005% lole"'"ct. FYn do", ofttol Iyp••ypplid 21.553 29.9 25 3 2 . 550 35 . 8 51 37 . 701 41. 6 66 44 .300 •
01 32", ,,,td load copo, ;t, o ~d a• •""no '.p . 21.577 29 .975 32 .600 3 5 . 888 37 .740 41.835 54.550

• plied for n,i.. ..,o"onU u~ len o.h,.. i.. 21.603 30 . 0 00 3 2 . 650 35 .925 37 . 7 77 41 ,850 :: :~~~ 54 .650 •

•
. pceilid . 22.155 30 . 025 32.675 3 5 . 933 37 .814 41.923 44.407 55, 000 •

22 .20 0 10 . 06 6 32, 700 35 . 962 37. 851 4 2 .250 5 5 .250
• 1sMC to SO Me Th ird OWlone 22.5LL 30 .125 12.822 3 5.977 37,862 42 .313 44 .444 55. 275 •

21.577 10 .175 32.850 36.074 37. 888 42.500 :4 .500 56. 918 •
• 23 .788 30 .222 32.950 36 .LLl 37 .925 42 . 592 4~:~~~ 57 .275

• ~ $ 00
23. 8-'15 10 .225 32 .975 5 6 .148 38 . 00 0 42.629 44 .592 7 0 .600 •.... 3 23.831 30 .275 H . OOO 3 6 .185 3 8 .148 4 2 .666 7 5 . 0 00

• ... . 24 .033 30 .1 25 31 . 050 36 .222 3 8 .166 4 2 . 7 03 :~ ::~ 8 2 .3H •

•
24 .1 88 l O.375 31.100 3 6 . 259 '8. 200 4 2 . 74 0 44 .700 82. 8 3 ' •

EACH 24. 200 30 .S0 0 31 . 150 3 6 . 296 38. 244 42.814 44. 705 83 .125

•
2to .411 30 . 5 25 3' .19 5 3 6 .17 0 39 . 537 4 2 . 8~ 44 .740 8 ' . H l •
2to . 7 00 30 .575 33 . 200 3 6.407 19 .59 2 '-'.888 110. 0 00

• .. 44 . 777 •

• •
•
• M IN IATURE CRYSTALS I '~~ r'~L .1" ....9' :
• HC18 /U A"o i lob l. info llowing Fr~ci" 1- "I IJ 1100 .• a Pin Type 12. 7 025 . ~, . ~E'9 ...l..'-I Ic:;TP<n •

20 .80 0 0 •
• l~ tJ MINATURE CRYSTALS 22 .30 0 0 S 11'-:1.. r 'OO'• $1.55 EA. WITH PINS 24.7000 · 3.91( IK .cos "lilV .
• FREQ , IN Me __ rJ... •

•
4/0,$5,00 29.4000 _-~ •

32 .350 0 '20· 4~ Me
• 3. 5 25 4.680 37 .7777 OVERTONE •
• 3 . 80 0 5 . 850 57.59405 •
• 3.98 0 6 . 305 58 . 2940 6 .8 "0 •

• 4.06 0 7. 0 5 0 L03.9547 • . . •
• 4 .20 7 7 . 505 1 04.2547 •

4. 258 5 8.476 104.554 7 •
: 4. 293 8 . 93 1 104'. 754 7 L50 100 ca.nPUT •

•
4.294 9.750 1 04.8547 .. , k!l I1lJ.fi f-'+ •

• 4. 515 12 .2475 1 04.9547 'N17 0' l.1rnl-l .0' "K •

• 1 - 2S Me •

• •• •• •••••••••••••••••••••••••••••••••••••••••••••4.
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••••••••••••••••••••••••••••••••••••••••••••••• •• •• •• HOW TO ORDER.. . •
• Orde r your crysta ls by type and frequency .. . e nclose check or money order INa •
• C.O .oJ .. . add S ( per crystal for postage , 10 .. per crystal for a irmail ... make •
• check or money orde r payable to JAN CRYSTALS, 2400 Crystal Drive, Fort Myers, •

: Flodd a . 'HONE AREA 813 WE ..2397 CRYSTALS :
• •
•

OlVI51Q N OF BOB •
wH,",N .. S O l'<l

• ... E LECTRONIC S , 'NC. •

•
NJ~~. PRESSURE TYPE CRYSTALS •
~-'"' FT-243 AMATEUR BAND CRYSTALS• """.~~ 75c TYPE 243 •• ":./ .. . EACH UNCOND,T,ONALl Y GUARANTEED •

: 3 far $2.00 S ,,:t ••
Type FT· 2-4 3 . A mOl t rugged type having .09 3 pins and ~ $ 50

• .486 pin spaci ng I V2 " r. Desig ned 10 o p e ra te on Ire - ~(\I:'lS"t "'\..S 1 •
• quency in 32 mmfd osci lla tor circui t. The quo rtz. cryslo l in .~.. . EACH •
• th is holde r is e ither .5" ;0: .5" or .5" ... .6" a nd is held b e - ::..-z. ... ~ •
•

twe e n two stoi nte u ste el e le ctrod e s by sp rin g pressur e . 4 for $5.00 •
It is by fa r Ihe mast p a p ulor c rys ta l a f iii type in use,

• Some a f the gove rn me n t se l s in w h ic h the FT- 2043 is used •

• ore ; I Ma ... imum drive 50 mila watlsl 8(620, 8( 6 59, 40 ...el g ene<al 7000 '0 7300 do.en .ol 7000.7300 •
• 8(61 1, B( 133 5 , RT1 1 1/ TR(20 , R4 15/FRC2 0 , RI9/TR( · 40 -• • I o.;.;e 7U t l<>7 199 f do "'en .ol 71 51 .71 99 •

•
I, RT7 7 /-G R(9, B( 13 06, RT3 0 /PR( I , AN/ AMT3 , B( 1000. 20."'.1'" gen ol 14,000 '0 14,3.50 doubl. 7000.71 75 •
AN/PRCS. TB7 / TRTl , R3 9 7 /TRLI ond mony o thers , 20 ·...I" g ,01 14,000 .....14,]50 tr ;pl. . 667.• 710

•
The fo llow in g frequenc ies o re in sl o ck for imme d io te U ' '''. '• • g ol 21,000 1<>2 1,450 " ;ple 7000. 7130 .

15-"'.........0..;c. 2 t , l oo1<> 21 ,250 ";p'. 70 34·701 :
• delive ry, frequen cies g uoron leed ± 1 K( o s lis te d in to .",• ••• g." e<.. 1 2',000 '029,700 '" 7000.7.15 .
.. kilocycles . 6 ·", ....., g & 'ech, 50 MC'o 5. MC lI6 1]]• . 1900 .

2."'• •.,g 1 ' •• MC.ot4 IMC lIl l .001·1 221i 40 3 5 5040 5852 6450 7464 8290 2-",. '. ' ..o..;c. 145 MC.O 147 MC XII . 056.1166 .

•
4046 5070 5860 6413 ;~i: 7466 ;;~g 8291 2·",. 'e , '. ch, , . 5 MC'o 147 MC XII .056.1166 .
4 0 8 0 508 0 5873 6475 13~ 741 0 1173 8300

• 4 095 5 0 90 5815 6491 1325 1413 7715 8306 CRYSTA LS IN STOCK FOR IMMEDIATE DELIVERY •

•
4115 5121 5880 6500 7327 7415 7783 8308 LISTING IN KILO CYCLES •
4135 5 L4 0 590 0 6506 1J28 7483 7790 8 310

.4140 51 50590665167331749111918316 3525 7075 7~3 803 3 81 20 81 86 ~08 8500.
•

4162 5 L65 5901 6520 1338 n OD 1800 8320 7088 7206 8190 8410 8510 •
417 5 5205 5925 6525 1340 1506 7806 8325 31JS 8035 8 125

• 4190 5230 5940 6528 1341 1525 1808 8 330 ~~~~ ::tg~ ;~~~ 8036 8126 8191 ::1g :~t~ •

•
4200 5 235 3950 6540 1350 753 0 181 0 8333 B040 8128 8200 •
4n3 5248595565507351 75JJ78168533 38307108725080418130820684~8'20

.42'55250597365737358754018188541 384071137262804581338208 843 08525 •

•
4 270 5295 5915 6515 1361 7541 7820 8550 38B5 7123 7273 8047 8140 8220 8433 8530 •
4 280 5300 599 5 660 0 1363 1548 7825 8558 3920 712S 7275 8050 8141 8225 8440

•
4 29 5 5 3 0 5 6 0 0 0 6 6 0 6 7 3 6 5 7 55 0 7 83 0 85 6 0 395071361V88013815082308445 •
4 300 5 31 2 6 0 06 6618 1366 1558 1833 8566 3970 7140 1300 8075 8155 8YtO 84'0

. 431 0 53 27 602' 662~ 7 370 1560 7840 8570 398071507306808881608~18458 •

•
4330 53J360406630737175667~18515 3990117080008M081M83~~60 •
4340 5335 6042 6640 1372 7570 7850 8580 3995 7113 8006 8M1 8166 8358 8470

. 4 39 0 5 3 6 0 6 050 6 64 3 7 3 73 1 513 7 8 5 8 8 5 8 3 7006 717580078M2a1708360847S •

•
4 3 9 5 53706073 6 6 5 0 7375 737578608590 1023115280088100811183108480 •
4397 538 5 6015 6 6 6 0 7377 7580 7863 8591 70l' TO 80.10 8106 8173 8375 8483

. 4 41 0 5 3 9 7 61 00 6 6 6 3 7 3 7 9 7 583 7 8 6 6 86 0 0 7 040719880208108817583808485 •

•
4445541061~66737~1759078708603 1050 ~80a81108118838S8491 •
4450 543 5 6 1 25 6615 7383 7591 7873 8608 1 ICC 8391 8499

. 4490 ~37 6130 6690 7)86 7600 7875 8610 ;:;7~O:g=:t~~:t:;~OO8~ •

•
4495 ~56 6 140 670 0 7388 7606 7 880 8616 •
4 5 20 5460 614 2 6706 7390 7608 7883 8620

• 4535 ~80 6150 6708 7391 7610 7886 8625 •
460 0 5485 6173 6725 7393 7616 7890 8630 4840 5722 6320 6845 7425 7690 7973 8730

. 4610 5500 61 75 6733 73~ 7620 7891 8633 48453725632568507426769179758733 .

•
4620 5S100 6185 6740 7396 7625 1900 8640 4850 5730 6330 6852 7428 7700 7980 87S0 •
4630 .5545 6 200 6750 7397 7630 7906 8641 48.52 5733 6335 6856 7429 7706 7983 8797

.463555826~67737)99763379078650 486057406~0685874)1770079908820 •

•
4 M0 5620 6 n0 6 7 7 5 7 4 0 0 7 6 3 8 7 9 00 8 6 5 8 48805750635068607433771079919022 .
4655 ' 6 2 2 6225 6790 7401 7640 7910 8666 4890 5760 6362 6873 7435 7716 8240 9067

.4695563)62556798740'764179168670 490057736373687574367720 8 2419090 •

•
470 0 564 5 6240 6800 7405 7650 7920 8675 4925 5775 637S 6888 7439 7725 8250 9135 •
4 710 5655 6250 6806 7406 7658 7925 86 80 493 0 5780 6388 6900 7440 7728 8258 9 175

• 4725 5660 6273 6815 7408 7660 7930 8 683 4950 5782 640 0 69~ 7441 7730 8260 •

•
4735 5675 6275 6825 74 1 0 7665 7933 8 6 9 0 4960 5800 6 405 6925 7444 7733 8266 •
474 0 5 6 77 6278 6826 7414 7666 7940 8691 4970 5805 6406 6940 7445 774 0 8270

•
4 760 5 68 7 6285 6831 7415 7670 7941 8700 4980 5806 6422 6950 7448 7741 8272 •
4780 5 6 9 5 6300 6833 7417 7613 7950 8710 4995 5820 6425 6973 7450 1750 8273

• 4790 5700 6306 6835 74 1 8 7615 7 9 5 8 8716 5000 5825 6437 6975 74 55 7751 8275 •

•
4810 5706 6308 6837 74n 7680 7960 8720 5 03 0 5~0 6440 7458 1758 8280 •
"1130 .571' 6 3 15 6840 14 22 7 6 8 3 7970 8723 ' 0" .5850 64ltlt 7'08 7460 7760 .~• •• •• ••••••••••••••••••••••••••••••••••••••••••••••••
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••••••••••••••••••••••••••••••••••••••••••••••• •• •• •
• A REAL CRYSTAL BARGAIN •
: IN SEALED METAL HOLDERS :
• •For experimental'S and labs. These type CR7 /U crys tals are mounted •
• in henneticaly sealed cans similar to type HCG/V except can is only Special price type CR7/ V •
• ¥.zoo high, pins are .050 lh" spacing - made especially for Navy type
• "MAR", TDZ, and RDZ sets. All crystals are fundamental Irequen- 754 •
• cies and are 90 stamped on side of can. •

All frequencies listed are in stock for immediate delivery. • denotes 3 for 2.00 •
• frequencies we have in quantities of 50 or more each. Order b)' frequency and specify .
• Every crysW tested and guaranteed to .01% tolerance. 2nd c hoice if possible, •

: 4 285. 19 5202 .08 * 5614. 82 5900 .00 6239 .06 6618 .75 *7051.85 •
• 4329 .63 5203 .70 *5629 .63 5901.56 6251.56 6625 .93 *7052 .08 •

4344 .44 *5214.82 5633 . 33 5902. 08 *6251.65 6637.04 *7070 . 37 •
• 4 374 .07 5235 .42 5635 .42 5914.06 6252.08 6640 .74 *7081. 48 •
• 4403.70 *5248 .19 5639 .06 *5925 .93 6255.56 *6652.08 *7085 . 42 •
• 4500.00 * 5 259 . 26 *5644 .44 5926 .95 6264 .06 6655 .56 7096 . 30 •
• 4625 .93 5268.75 5651.56 5929 .63 6268.75 *6666 .67 7 100 .00 •
• 4640.74 5277 .78 5652 .08 59}5 .42 6276 .56 *6668 .75 7114 .82

*4 6 55. 5 5 *5288 .89 *5659.26 5951.56 *6281.48 *6681.48 *7125.93 •
• 4700.00 5292 .59 5662.96 5952.08 6285 . 19 *6685.42 *7140 .74 •
• 47Z7 .63 *5303 .70 5685 .4 2 *5955.56 6289 .06 6700 .00 7 144.44 •
• 4729 .63 *53}3.33 * 56 8 8. 89 5968 .75 * 63 11. 11 *6714 .81 *7155.56
• * 47 74. 0 7 * 53 39 . 06 5692 .52 5976.56 6314 .82 *6718 .75 7159 .26 ••
• 4774.40 * 534 8 .15 5701.56 5988 .89 6326.56 *6725 .93 7170 . 37

4788 .89 *53 64 . 0 6 5702.08 5989 .06 *6340 .74 6729.63 *7185.19 •
• 4844 .44 * 53 6 6 . 67 * 57 03. 7 0 6002.06 *6344 .44 6744.44 *7200.00 •
• 4 8 6 2 . 96 5377 .00 57 1 4 .06 6014.06 6352.08 *6752.08 *7214.82 •
• 4877.78 *5389 .06 5722.22 6018 .75 *6370.37 67 55.56 7 218 .52 •
• 4888 .88 * 5401. 56 * 5733 . 33 *6026 .56 *6374.07 6774.07 *7244 .44
• 4 8 9 2. 0 0 * 5422 . 22 5739.06 6035 . 42 6377 .08 *6785.16 *7259 .26 •

*4903.70 *543 7 . 04 5748 . 15 * 60 3 9 . 06 6 385 .42 *6785 .42 *7274.07 •
• 4907 .06 * 54 3 9 . 06 5751.56 6048. 15 6400 .00 6803 .70 *7288 .88 •
• 4 922. 22 * 54 51. 8 5 5776 .56 6052.08 6403 . 70 6814 .82 *7303 .70
• *4933. 3 3 5464 .06 5781. 48 * 6076. 56 6 418 .52 6818.52 *7333 .33 ••
• *49 51. 85 * 546 6. 6 7 5785 . 42 6077.76 *64 29. 63 * 681 8. 75 7362.96

*49 6 2. 9 6 * 54 81. 4 8 * 578 9. 06 6085 . 42 * 64 5 9. 26 *6844 .44 *7377 .78 •
• 4 96 6. 6 6 5489.06 5801.56 6102.08 6462 .96 6848 . 15 *7407. 41 •
• *4996 . 30 * 5511. 11 580 2 .08 *6103 .70 6477.78 *6852 .08 *7422 .22 •
.. 5011. 11 5 514. 80 5807 . 41 6107 .41 *6488 .89 6862 .96 •
• 50 25 .93 5518.93 5811. 11 6 1 22 .22 6492.59 *6874.07 7437.04 •
• 5055 .56 * 55 25 . 93 *581 4 .06 *6133.33 * 6 78 5 .16 6877.78 *7481. 48

5070 . 37 5535.42 5818 .00 6135.06 *6518.52 *6885.42 *7629 .63 •
- 5085.19 5539.06 * 58 26. 56 6152.42 6522.22 *6903.70 7659 .26 •
_ 5 100.00 5544 .44 583 5 . 42 *6162.96 6537.04 *6918.75 *7 6 6 2 . 9 6 •
• 5102.08 5552 .08 5837.04 6166.67 * 654 8 .15 *6922.22 *7674.07 •
_ 5129 .63 *5555 .56 5839.06 * 619 2. 59 6552.08 6933 .33 *7688 .89

5135.42 5564 .06 *5840. 74 6 196.30 6566.67 *6952 .08 *7703 .70 _
• 5 144.44 5570.37 *5851 .56 *6 201 . 56 *6577.78 *6962 .96 *7718.51 •
• 5174 . 07 5574.00 5852.03 *6207 .41 6581.48 *6977.78 *7733.33
• *5185. 18 5589 .06 5870.37 6218 .75 6585.42 *6985.42 *7777.78 _.
_ 5185. 42 *5589 . 19 5876 . 56 *6222.22 6596 .30 *7018.75
• 5188 .89 5602.08 5885 .42 6225.93 *6607.41 *7022.22 •

*5200.00 5603.70 * 58 8 9 . 06 * 6 2 26. 56 6611.11 *7037.04 •

• •• •: ~ ~ •
• HOW TO ORDER. .. :
• Order your crystals by type and frequency .. . enclose check or money order (No I.....! •
_ C.O.O.l ... odd 5f per crystal for postage, 10f per crystal for a irmail .. . make 1"""""'--" '-' ..
• check or money order payable to JAN CRYSTALS, 2400 Crystal Drive, Fort Mye", CRYSTALS •
• Ronda. PHONE AREA 113 WE 6-2397 •

• •• •: •••••••••••••••••••••••••••••••••••••••••••••1.
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~••••••••••••••••••••••••••••••••••••••••••••
• •• •• •• LOW FREQ U EN CY CRYSTALS i n HC6 /U HOLDERS •
: ORDER BY FREQUENCY :

: A NI for LotticlI Networh-Single Sidebond- 371 10540KC 3.95 . "HI ••
Lo..... fr.-quency Onillaton-Morkers-

• EfC. Frequency is fundamental in KC. •
• 730 to l000KC 3.55 •

• •• •• •• CRYSTAL TYPE FT·l64 TYPE "249 HOLDER •

•
' I';" $po<;'" 5.....4.<<1_0;.,..... 115) •

2.2 . " - -
• n •• ruU,4 t,lle (ryIt". " O'l ole . CRYSTALS.

•
",u4 10' ,k U. S. N....., oN _HI •

Made '0 Order• l ~ • 1- AT bla"k. W. call

• fo ...;, h i" f~q_,", f ..... lOOICC This 3 pin Holdo-r can ~ sup- •
• 10 70001((. pl if.'d with ejth<-r o ne or two •

•
c rystal8. Whfon ord...rin g spHily •
ir c rystal i, to be used for Trans -

• (f ""cI'" M " t,1l Freqwp"CJ' .OCW" I.',IOIIC') m il kor o r R.oc....v.. , o r Both. •

• m~9 w;'h $O"tI I. Cty. I<I ' fTH9 .. ;... 0 _ Cry.t"r. •

•• ,a.E'aOU"EN'eYY 16011(C to 1000I(C ...........•.......... 7.50 ttl . _.
2oo 1K( 10 .oooll:( 350... 200ne 10 l ooolC( 6 .50 _ .

• •
• MARKER - FILTER ••
: SPECIAL USE CRYSTALS PRESSURE.TYPE.

•
.)511.545 ICC T v , c. t.... B~ , • • IIC. / U WI RE LEADS __2.50 CRYSTALS •

S ~ Mode '0 Order

: ",...1 . ~Io. 0<1. 1 loan J A ~ --------- :

• :nT~~..s TYPE 243 MC7 CRYSTALS •

•• I~f -.. ""... $2.00 EACH :

•
2 ! "~ $2.00 EACH %" pinl, *... pin lpacin g, •

•
~ a va ila bl e in 2 18 2, 2638 , •A" ("" 101,

.00S"l\. IOI. ..n,. 2003, ~ 15.5 KC a n d a ll

•
marine frequenciel. •

•
Available In a ll f'equen ciel •
from 2000KC 10 8650KC

• :1500 ICC ",.,h. In ono' .1 .~". ",, ' . 1 ~ • • d I" AFIC / 5 1.50 •

•
'1600 IC C ", • • k.. In on.,. 1 ,~Io. "",.t " ~.w.I in AFIC / 5 1.50 •
6200 ICC ", ..h. In m. ,.1 , .. 10 ' . llo nI in AFIC / 5 1.50 CR1A/AR

•• aooo IC C ",.,k . , in on".l l .." 10.1 " ~ ."'1. AFIC/ 5 1.50 FT-171 ,~,. type _.

For 8C·61 0, ete, C!'YStol UI4Id h'l
_ ~. 1 ,1

2'
-'. ~Q-S22, e tc. •

• ~ r $2.00 <AeH $ •
• ~~ . 0 ~:?; t· A11f••q~2.:~o::~.c •
• _ 29 l4- 10 8650KC a ...a ila b le with •

, - ~ Available in all f.equ en,i.. ¥.t.. •
• _ 32 _ from 2000KC 10 5OOOKC. d Pin, Ipocing and %" pill
• --! ; b§~S. li~::: pedfy frequeftCy de. . _

• OC-6-A •
•

S c 15 .953 1 6. 9 13 •J ~N 1 4 . 3 1 0
• 0 0 X;C F;I,_ c.,....t OCIIA I.... BO U .. Be .J12 __. I -SO ~.:L~ 14 .420 16 .000 1 6 . 953 •

•
_ 1 4 . 5 80 16 .040 1 6. 9 73 •

~ .. .... 14 .59'1: 16 .080 1 7 . 0933
•

f UH DAMENTAj.. CITSTAl 0$C1LU...... ~ •
CIIC\ftT nEQlIENCUS -. 14 .687 16 .133 17 .150

• IOOI(C TO lO.OOlH(C THIRD OlERTONE 14 .800 16 .240. 17 . 173 •
• . ....ho"'_, ..ry I... 100 00_" TYPE F1' 243 14 .833 16. 4933 17 .295 •
• ooIto .... II"/U,,.,.••~1O 15.200 16 .533 1 7.413 •

l SO ..Its fo< ,n.) _4 MC7 17 600 •
• ''''''ek .. 0....' ,,",",<e I N STOCK FREQ. 1 5 .353 16 .573 •
• _ 1104",",. IN 1£ 15 .753 16 .593 3 17 .750 •
• $2.00 EACH 15.840 16 .800 •

• •• •• •••••••••••••••••••••••••••••••••••••••••••••«.
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•••••••••••••••••••••••••••••••••••••••••••••,
• •• •• •
• CR24/U $2 00 CR.YSTALS IN STOCK FOR. IMMEDIATE DELIVERY $2 00 •
•

• 'ACH • !ACH •

•
(BARREL TYPE) •

20. 950 0 22.2833 23.3417 24.18 00 2 6 . 2833 28.8250 3 0.6925
• CRYSTALS 20.9583 22.2900 23.3500 24.1833 26.2917- 28.8750 30.7000 •
• 21.0300 22.2917 23.3583 24.2833 26.4167 28.8835 3 0.8167 •

•
21.0333 22.3583 23.3833 24.2917 26.4250 28. 8917 30.8250 •
21.1000 22.3500 23.3917 24.3000 26.5500 28.9333 30 .8833

• CI24/(I 21.1500 22.4333 23.4300 24.3500 26.5583 29.0833 30.8917 •
• 21.1583 22.4833 23.4333 24.5166 26, 6000 29. 0917 30.9500 •

•
21.2666 22.4'917 23.5166 24.5333 2 6 .'6200 29.1500 30.9583 •

•
h 21.2833 22.5000 23.5200 24.5583 26. 6833 29.1583 3 0.9666 •

Designed lor t e Armed 7416 6 6917 29 2167S....iul Ihe cnt/U ;1 0 21.2916 22.5500 23.5500 24. 2 . • 31.1000.
• '.mure Type ......T" C'}'$tal 21.3500 22.5583 23.558324.7500 26.8167 29.2250 31.1500
• which will accommodote 21.3583 22.6167 23.5667 24.7800 26.8250 29.3000 31.1583 •

•
mare cwrrent than the 21.3667 22.6250 23.5800 24.8400 26.8667 29.3500 31.6250 •plated c'}'.tal . From IS 10
25MC the c'}'.tol i$ 0 third 21.3833 22.6500 23.6167 24.9333 26.9500 29.3583 31.6333 •

• nertan_From 25.001 ta 21.4166 22.7000 23.62500 24.9166 26.9583 29.4167 31. 8166
• 60MC the c'}'llal i$ a fifth 21.4833 22.7500 23.6700 24.9333 26.9800 29.4250 31.8250 •
• ayertone. 21. 4417 22.7583 23.7000 24.9500 26.9666 29.5500 31. 9500 •

•
21.4917 22.7700 23.7500 24.9583 27.0833 29.5583 .31 . 9583 •

FREQ. l£ 19.8250 21.5500 22.8000 23.7583 24.9833 27 . 0917 29.6173 32.0166 •
• 19.8500 21. 5583 22.8166 23.7600 25.0416 27.1 000 29.6250 32.0250 •
• 16.505 19.8900 21.8500 22.8250 23.7666 25.0833 27.1667 29.6666 32.0370
• 18.400 19.8917 21.8833 22.8300 23.7700 25.0917 27.2250 29. 6833 32. 0833 •

•
19.0583 20.0000 21. 8917 22.8833 23.7666 25.1167 27.3375 29.6971 32.0917 •
19.2833 20.0666 21.9500 22.8917 23.7900 25.1500 27.3500 29.7500 32.1500 •

• 19.2917 20.1167 21.9583 22.9500 23.8167 25.1917 27.3583 29.7583 32.1583
• 19.4833 20.2500 22.0166 22.9583 23.8800 25.2167 27.4600 29.8167 32.2166 •
• 19.4917 20.3700 22.0250 23.0400 23.9000 25.2250 27.4833 29.8250 32.2250 •

•
19.4917 20.6000 22.0500 23.0833 24.0000 25.3000 27.4917 29.8333 32.2833 •
19.5500 20.6700 22.0833 23.0917 24.1000 25.3290 27.5500 29.8833 32.2917

• 19.5583 20.8167 22.0916 23.1300 24.1166 25.3583 27.5583 29. 8971 32.4833 •
• 19.6500 20.8250 22.1100 23.1500 24.1200 25.3500 27.6375 29. 9500 32.4917 •
• 19.6833 20.8333 22.1500 23.1583 24.1500 25.3583 27.7500 29.9583 32.5833 •

•
19.6916 20.8833 22.1583 23.2833 24.1583 25.3667 27.7583 29.9666 33.0375 •
19.8167 20.8917 22.2000 23.2917 "24 . 1 60 0 25.3900 27.8833 30.08.n 33.2500

• 25.4167 27.8917 30.0916 33.5000 •
• CITIZEN BAND CRYSTALS 25.4250 28.0000 3 0.1500 33.5667 •
• 25 .4833 28.0166 30.1583 33.8375 •

•
MINIAtuRE OlYSt'ALS \111m PINS FOIl TRANS . .... ND I{ECEIVIM:: 25.4917 28.0250 30.2167 34.0500 •

P'REQUENCIES L. ISttD AilE IN STOCK . ~DER BY FREQUENCY. 25.6167 28.1500 30.2250 34.2875
• 'TRANSMIt' REC "5SIF sec +168DIF . 25.6250 28.1583 30.2833 34.4666 •

•
Ho\lfflE L. 25.7000 28.2833 30.2917 34.5083 •1 269 65 27420 28645 3

•
2 2 6975 25.7500 28.2917 30 .375 34.7500 •
3 2 6985 25.7583 28.3833 30.3500 36.9375 •

• 4 27460 $1 75 25.8250 28.4167 30.3583 37.9375
• ..s 2 7015 • 25~8833 28.4250 30.3750 40.1375 •
• ~ 27025 EACH 25.8917 28.5500 30.4375 40.5375 •

•
II ~~:~ 2 7490 ~:~~~ OR 26.0167 28.5583 30.4833 41. 7666 •
9 27065 27.520 3 CRYSTALS 26.0200 28.6833 30.4917 43.0566 •

• I D 27075 28755 26.0250 28.6917 30.6167 60.9617
~r$5.00 •

• -ll 27085 27540 28765 26.1500 28.7583 30.6250
• 1227105 28785 26.1583 28.7666 30~6833 •
• ~: ~~~~: 26.2300 28.8166 30.6917 •

•
',.5 27135 27590 •

27155 27610 28835 SPECIAL CRYSTALS IN STOCK
• 17 27165 27620 28845 •

•
," , 2 7175 •

2 7185 28865 \

: ':! ~~;!: ~~:~~ 28895 ~~ $3.50 $4.50 :
• ~H ~H.

THE F RIlOUENCIES LISTED ....RE FOR CADR E JlCDELS C- 6 0 C- 7 5 •
• c- rcc, C-5OO, C- 501 . C-51 0 , C- 5 1 S . S I /'fG..E CRYST;LS $ i.75 EA. 100 KC
•

~ THREE FOR s 5.00. MPr.TCHlW PAIRS 1llAN. AND RECEIVE 1000 KC FREQ. FREQUE CY •
$ 3 . 00 PiiR PAIR. OR FOl/Il; PAIRS F~ $10. 00. nlESE CRYS TALS N •

• ARI;. NIlW AND WERE MAM./F....CWRW FOR CADRE CB SETS . STANDARD IN STANDARD •• * HC6/U HOLDER HC13 /U HOLDER •
• QUALITY CRYSTALS
• NEW MANUfACTURE NEW MANUfACTURE ••For Every Purpose

• •• •:•••••••••••••••••••••••••••••••••••••••,•••••
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• •• •• FUN DAMENTAL FREQUENCY •

: HERMETICALLY S EA LED CRYSTALS :
• in HC6/U HOLDERS ORDER BY FREOUENCY •

• •• FREQUENCIES LISTED ARE I N KILOOYCLES •

• t*~ ~~:~ ~:~~ ;~~: ~~~~ ~~~: ~~~~ :;~~ :;:~ t~~~ .• $1.50 17 63 2391 2877 3777 629B 676 1 7385 8215 8887 12365 .
• 1 843 2394 2 88 7 .3805 63 16 6765 "73 9 0 8216 8950 1 2366.
• EA. 1845 2418 2900 3814 633 2 7400 8221 9044 1 23 73.

•
1848 243 6 2910 3851 6343 6776 7415 8223 9 045 1 2379.

4 for $5.00 1 84 9 24 3 7 2 93 1 .3870 6 354 6805 74 28 8228 9050 1 2),80
• 1 925 244 2 294 5 3900 6365 6850 7435 8233 9088 1 2383 .
• T~eCR1t/U j.lI h.rm"Hc" lly ••al "d p lllt" cl 1927 2449 2 957 4200 6366 6872 7450 8236 9108 1239 7 •

•
cry. 'oi 1~ " d ll"' .n, ,, 1 Ir~u.n ty I,,' be u.cd 1932 2 453 296 6 4280 6376 6877 7458 8240 9 150 12400.
in po,oll el o.cill",o' circu it 01 32 mmld. 1 937 2460 2971 4835 6487 6883 7473 8242 93 22 12403

• Tol.,gncei, .OOS % i rom .- SS " ' 0 + 900 1939 2467 2 98 0 4843 6398 6888 7515 8246 93 27 124 0 5 •

•
Cenligrod". II moy b" u, ,,d 10 d ou bte , 1945 2494 298 7 . 4854 6400 6894 7516 8248 9337 12412.
Iripl" , or q uod rup!., loony de ,i red Ire _ 19 94 2561 299 8 4860 6404 6900 7537 8250 9397 1 2441

• quency . Mo. im.", d r'Y" i, 10 .. ilo...o ll.. 2 052 25 94 3 0 00 4889 6410 6905 7548 8253 941 2 12564.
• 2055 2617 3 008 4910 6411 6922 7561 8258 9500 1 2568 .
• 207 2 2 618 3023 4993 6415 6925 7575 8 2 6 1 9537 12573 .

•
2075 2 6 2 2 3 0 60 5 108 64 21 6927 7585 8268 1 2 575.

A 0 2085 2625 3 06 7 5131 64 25 6933 7591 8273 1 257 9
• CRYST LS LI STE 2090 26 28 3105 5147 6432 6938 7600 8285 9579 1 25 80.
• ARE F UNDAMENTAL 2096 2632 3127 5156 6443 6940 7638 8292 96 04 12597.

•
F REQUENCIES. WE 2101 2647 3 139 515 7 645 0 6944 7 6 5 1 8294 9636 1 26 00.

2110 265 0 3142 5 171 6455 6950 7660 8296 9637 12604
• WI LL MAKE TO 212 6 2654 3144 5205 6470 6955 7665 8300 9683 12625 .
• ORDER ANY F REQUEN- 2135 2658 3 1 5 1 5 27 5 6476 6 961 7683 8302 9697 1 2629.

•
CY FROM 20QOKC TO 2144 2667 3154 5 335 6487 6966 7 715 8307 9750 12716.

2146 2 6 74 3 15 6 5416 6500 697 2 7740 8317 9777 12718
• 120QOKC IN HC6 /U 2148 2 67 7 3163 5421 6510 6977 7750 8320 9 787 1 2793.
• HOLDER .005% 21 50 2 681 3166 5 437 6516 6983 7758 8 338 9794 13012.

•
TOLERA NCE AT 21 51 2 6 84 3181 5555 6528 6986 7775 8340 9888 13016.

2155 2688 3199 5569 6550 6988 7822 8347 10125 13023
• 2161 2694 3203 5580 6555 6994 7 833 8350 1 0131 13037.

• $
21 63 2 69 5 3 207 5610 6559 7 0 05 7838 8353 1 0195 13272.

2.55 EACH 216 5 269 9 3211 5632 6566 7010 7850 8376 10300 13320
• 2169 2710 3216 5730 6572 7011 7867 8380 1 0367 13376.
• 217 2 2715 3231 6 043 6577 7016 7886 8385 1 0515 13485.

•
2174 2716 3233 6060 6583 7022 7 894 8392 1 0626 13655.

BE S UR E TO S PEC I F Y 7'6 "

•
2176 2 ... 3 6 6071 6589 7027 7925 8407 11111 13817 .

EXACT FREQUENCY 217 9 273 0 3238 6091 6591 7038 8 016 84 15 11115 13910
• A ND CI RCUI T IT IS 2185 2732 3 24 0 6093 6605 7061 8 021 84 19 11400 13985.
• 2194 2737 3242 6 098 6 611 7 083 8035 843 5 11490 14316.

•
TO B E USED IN TO 2198 2744 3248 6104 6616 7091 8040 8450 1125 0 14777.
INSURE CORRECT 2 20 2 2 751 3 251 6109 6618 7100 8050 845 2 11356 14818

• CORRELAT I ON . 2208 275 7 3 255 6 130 6626 7105 8091 .846 9 11381 15318.

•
2209 2760 3261 6 13 2 6627 7111 8114 8471 11390 15680.

•
2214 2762 3 26 3 6137 6638 7 120 8 14 0 8488 11478 1 9 683.
221 5 2767 3 268 6142 6641 71 22 8142 8541 11496 198 50

• 221 7 2773 3276 6 148 6 65 0 7150 8 146 8547 11500 •

•
2219 27 82 3327 6 15 2 665 5 7172 814 8 8 5 5 0 11518 •

DELIVERY ON S P E- 2226 278 8 3 4 00 6159 6671 7250 8152 857 2 11526
• CI AL FREQUENC IES 2237 2794 3432 6164 6683 7256 8 16 0 8584 11540 •
• 2240 28 05 3450 6181 6694 7258 8164 86 25 11557 •
• CA N BE MADE. IN 2253 2810 3566 6183 67 05 7270 8167 8 637 11562 •

48 HOURS AFTER 227 5 2813 3579 6 187 6708 7 277 8169 865 0 11651
• 2293 2817 3650 6193 6716 727 8 8 171 8 666 11657 •
• RECE I PT OF ORDER . 2320 28 20 3683 6198 67 27 73058176 8686 11696 •

•
2344 28 35 3 691 6203 6733 7338 8183 87 5 0 11707 •

•
23 6 2 2840 374 2 6 243 6 738 734 5 8185 8775 11835 •
23 75 28.54 3 759 6248 675 0 7 350 8192 8783 11861

• •
•• n~ PHONE AREA 813 ••

: ~! _ WE 0.'3.7 :

: CRYSTALS :
• 2400 CRYST" l DRIVE • fORT MYERS, flORID" 33901 •

• •• •,•••••••••••••••••••••••••••••••••••••••••••••
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: , ,,....,, "' ''ooc,.''oc"'' LOW FREQUENCY TYPE CRYSTALS :
• • IN S~.C '''C _ " .. Cl" on 370KC 10 540KC in FT241 Holders •

•• 11 FOR LATTICE NETWORKS - SI NGLE SIDE BAND - LOW FREQUENCY OSC illATORS 75.c EA.CH••
II MARKERS _ ETC. All crystals listed are fund a m ental fr etjuencies in Kilocycles. eho"nels

• 0 10 79 and channeh 270 10 289 comprise sels of 80 and 120 cryslols. 3 'or $2.00 •
• FT 2111 O RDER BY CHA N NEl NUMBER AND f REQUENCY .DD5<U. CUIUl . Q......l>l ,..c; •

• lOe. f OR AI R MAll •

• •
: LOW FREQUENCY OSCILLATOR :-• •• •• . - •
: 8 - :
• •• .. '--- •
• 80 TO 800 KC •

*•• QUALITY CRYSTALS :
For every Purpos.

• InSlo[k~r •
• Immediate- D.Ii....ry •

• 24·HOUR SERVICE •

• •• 455 KC FT241 Helder .05% 10 1. ..... 1.00 •

•
500 KC FT241 Holder ,05% 10 1. ••. 1,00 •

ANY FREQ UENCY fROM 370KC TO 5 4 1KC PLUS O R MINUS 5 CYCLES SPECIfY EXACT FR EQUENCY $1 75 eocb PO ST PA ID• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• •
:ANY FREQUENCY FROM 730KC ro 1040KC t 5 CYCLES, SPECI FY EXACT FREQUENCY $ 1 . 75 EA :

• •
: HOW TO ORDER. . . :
• Order your crystals by type and frequency .. • enclose check or money order INo •
• C.O.DJ . • . add 5. per crystal for postage, 10. per crystal for airmail ••• make •
• check or money order payable to JAN CRYSTALS, 2400 Crystal Drive, Fort Myers, CRYSTALS •
• FI",;do. PHOHE AREA 813 WE ..2397 •

•••••••••••••••••••••••••••••••••••••••••••••



11!I1111111111111111111111111111111111111111111111111111111111II11111111111111111111111111111111111111111111111111111111111!!l1§- -= =- -- -- -
§ COLUMBIA CLOSEOUT SPECIALS §- -- -- -- -- -- -== COMMAND RECEIVERS ==- -- -- -== 195·550 Kc Good condition $ 14.95 ==== 550.1500 Kc _R·22 Exl. cond o 14.95 ==== 1.5·3 Mc _Like new ................................ 19.95 =- -== 3·6 Mc _._..Like new ................................ 14.95 === 6-9 Mc Good condition 14.95 =- -- -- -- -- -== COMMAND TRANSMITTERS ==- -- -- $ -= 2.1-3 Mc New 9.95 =- -== 3-4 Mc Excellent 9.95 ==== 4-5.3 _._Excellent 4.95 =- -== 5.3·7 Mc Good condo No dal 4.95 =
;;; 5.3·7 Mc Good. No tubes, dl 2.95 ==- -- -- -- -
§ TRANSCEIVERS AND TRANSMITTERS §- -- -== RT-18/ARC-1 Transceiver 100-156 Mc ..Good $ 24.95 ==== T.47/ART.13 Transmitter roow =- -== 2·18 Mc less tubes Good 24.95 === 8C·640 Transmitter SOW 100·156 Mc Good 150.00 =- -- -- -- -- -== RECEIVERS ==- -- -- $ -== R·105/ARR-15 Collins 1.5-18 Mc exelnt. 49.95 === ARB 195-9000 Kc Good condition 24.95 === RBS 2·20 Mc. No pwr sup Good condo 49.95== RAK 15-600 Kc. No PIS Good condo 49.95 ==== ROZ 225-400 Mc _G ood condo 39.95 ~== RBA 15·600 Kc IIOVAC Excellent 99.50 ==- -== RBB 600-4000 Kc same _ Excellent _................. ... 99.50 =-== RBC 4-27 MC same Excellent 99.50 =
§ R-444/APR-4Y AM & FM Like new ................................ 49.95 === ROO less plug-in tuners .Excellent 149.50== CV.253/AlR Plug in tuner for =

APR-I , 4, 4Y and ROO Receivers,== 38.1000Mc, 4 bands .xlnt. 199.50 ==== BC-683 27-40 Mc AM & FM .Excellent 39.95 ==- -- -- -- -- -- -- -- -
~ COLUMBIA ELECTRONIC SALES INC. ~- -- -- -= 4365 W. PiCD Blvd. =- -- -- -= Los Angeles, California 90019 =- -§ Phone (213) 938-3131 §- -- -- -- -
~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIJIIIIIIIIIIIIII1I1111I11I1I111111111111111111111111111111111111111111IIIIIIJIIIIII~
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75.00
50.00

150.00
150.00
125.00
200.00
200.00
400.00

1250.00
400.00

COLUMBIA TEST EQUIPMENT SPECIALS

IP.69A/ALA·2 Panadapler 30 Me in
put with schematic &conversion
informat ion for 60 cy use Like new .$

FREQUENCY METERS
8C·22 I 125·20,000 Ke ...__ ..__ Exeellenl ..__......__$
LM 125.20,000 Ke __ ....__..__ __ ..__ Exeellenl ..__.. ...... __
T5.174/U 20·280 Me __ Exeellenl ....__ .. .... __
T5·173/U 90-480 Me __.__... .... .. Exeellenl ..__.. __
T5·1 75/U 85·1 000 Me .__ .... .__Exeellent .. .. .
T5·323/U 20-450 Me . ... ..__.__ ..__.Exeellenl __ .. __.. __
T5.186/U 100.10.000 Me Exeellenl .. __.. .. __
AN/U RM·32 125Ke·1000Me __ __ ..__....Exeellenl ..__.. __
H·P 5248 Counter with 100 Me pluq-In ..Gd. .... .
FR.4/U 100Ke·20Me ..__ ...__..__....__.....Exeellenl __ .. ..__ .. ....

MISCELLANEOUS SPECIALS

Meas. Corp. Model 658 oo Like new $ 500.00
Meas. Corp. Model 80 _ Exeellenl 350.00
Meas. Corp. Model 82 __Exeellent __ 350.00
Mees. Corp. Model 84 __ Exeellenl __ __ 250.00
T5·497/URR Mil. Model 80 2-400Me __..Xlnl. . __ 300.00
General Radio 100 IA __ Like new __.. 600.00
General Radio 805C __. ..__ Exeellenl __ .. 600.00
T5-419/U 900·2100Me __ .. .. .Exeellenl .. .... .. 350.00
Navy LP 9.5·50Me __ ........ .. . Exeellenl 200.00
T5-413/U 75Ke·40Me ..__ ......__..__ __..Exeellenl __ .. .. .. 275.00
H·P 608A 10·500Me __.. ...__ Exeellenl .. .. 500.00
H·P 212A Pulse generator Exeellent .. ..... 200.00
H·P 21 OA Sq. Wv. Gen. .__ ..__ ..__ __ Exeellent ..__ .. .. . 85.00
H·P 2028 Low Freq. Audio Ose Xlnl. __ .. . 175.00
H·P 2018 Audio Oseillalor .. ..__ Exeellent __.. 100.00
A.R.C. H.14A Omni Generator ..__.. Exeellent ....__ ..__.. .. P.U.R.
5G·1 / ARN Omni generator __ ..__ ....__ ......Exeellenl __..... .. . P.U.R.
MD·83A/ARN Omni Generator ..Exeellenl .. . . P.U.R.
5G.2/GRM Boonton 232A Glide slope .x nt , ........__ __.. .. .... P.U.R.

SIGNAL GENERATORS

TEK 5 I 1AD 5eps to lOMe Exeellent $ 225.00
TEK 5 14D DC to lOMe .Exeellent 325.00
TEK 51 3D Exeellent 400.00
DuMont 303A Exeellent 150.00
Du Monl 322 _.Exeellent 200.00
DuMont 322A Exeellent 275.00
T5.34/AP Look good .sold unchecked 25.00

-------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------

~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 1 I 1 1 1 I 1 I 1 1 1 I 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I I I I I I I I I I I I llli- -------------------------------------------------------------------------------------------------------------------- ,."""!l----------------------------------------------------------
24.95 ==-----
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------------------------------------------------------------------------------------------------------------------~
=

14.95
3.95

29.95
19.95
17.95

29.95
29.95
49.95
59.95

4365 W. Pico Blvd.
Los Angeles, California 90019

Phone (213) 938·3131

COLUMBIA NEEDS YOUR
SURPLUS EQUIPMENT

COLUMBIA ELECTRONIC SALES INC.

WE PAY MORE, WE PAY FREIGHT, AND YOUR MONEY IS SENT OUT
AIRMAIL IMMEDIATELY.
CALL US COLLECT OR WRITE US YOUR BEST OFFER AND WE WILL
TOP THAT OFFER. WE ALSO MAKE TRADES FOR ANY GEAR YOU MAY
NEED.
WE NEED THE FOLLOWING EQUIPMENT:
AN /ARC·21, 34, 38, 44, 45, 52, 55, 58, 13, 84, etc. AN/ARN.14, 21,
59, 61, 10. AN/APS·42, 81 , 85, etc. AN/TRC.l, 24, 35, TRC equip.
AN /PRC·8, 9, 10, 25, R·l08, 109, 110/GRC. RT·66, 61, 68/GRC.
AN/APR·9, 13. AN/URR·13, 21 , 35. VRC equip. TED, AN /URT·l ,
AN /URC equipment. Test equip. with ARM, SG, URM UPM , APM , TS,
GPM and other prefixes.
Also Tektronix, Hewlett·Packard, Boonton and General Radio equipment.
Aircratt instruments and radio and navigation equipment

PLUG·IN TUNERS FOR APR·l,4. 4Y & RDO
TN· I/ APR-I 38-90 Me N ew $
TN.3/APR-I 300·1000 Me ......•.......... .....Exeellent .
TN.18/APR-4 300·1000 Exeellent ~ .
TN-19/ AP R·4 975·2200 Me. . Exeellent .

TUBES AND ACCESSORIES

If you don't see what you want. send us a note with your exact requirements.
Columbia has one of the world 's la rgest inve ntories of surplus military, corn
munications and test equipment.

Eimae socket & chimney for 4-400A New $
Socket for 4x 150A N ew .
4·400A tubes New .
4CX300A tubes N ew .......................•..............
RA·62 AC P/S fo r SCR-522 Good .

--------------------------------------------------------------------------------------------------------------------------------.-----------------------------------------------------
ffiilllllllllllllllllllllllllllllllllllllllllil ~ 11I1111111111111111111111111111111111111111111111111111IIIIIIIIIIIIIIIIIIIIiIF.
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SOLID STATE SALES
P.O. BOX 74,

SOMERVILLE. MASS. 02143

INTEGRATED CIRCUITS
:<""=

:iH
SR Clocked Flip Flops ................... .. .... ...... .... .... ...........$1. 15
JK Flip Flo p s ..... ............ .................. .............................$1.1 5
SRT Flip Flo p s .. .......... ... ... ... ....... ....... ..... ......................$1. 15
Dual Nand Nor Gates ......... ... ...... ... .............................$1 .00
Dual 4 Input Or G a t e .................... ......................... ....$1.00

TO.85 flat pack guaranteed to work. They come complete schematic,
elect characteristic sheet & some typical applications. $9.00-$15.00
value from original manufacturer. We have other types of lC's in
these categories available, send requests.

Silicon Controlled Rectifiers Top Hats and 1.25A. Glass Silicon Power Rectifiers
PRY 7A 20A 350 Epoxies 750 MA Amp. Diode PRY 3A 20A 40A 24M

PRY IA MA
-

50 .50 .80
PRY~

100 . 10 .40 1.00 5.00PRY
100 .70 1.35 30 .30 200 .20 .60 1.50 7.50- - 100 .07 100 .12
200 1.05 1.90 60 .70 .50 400 .25 .80 2.00 15.00200 .09 200 .17
300 1.60 2.45 100 .90 .70 600 .35 1.20 2.50 20.00

200 1.10 .90
400 . 12 400 .25

400 2.10 2.85 800 .45 1.50 3.00
600 .20 600 .40 -

500 2.80 3.50 300 1.25 1.00
.25 1000 .65 4.00 35.00

800 800 .50 [I600 3.20 1000 .50 1000 .65
700 3.50 1200 .65 II800 4.00 1400 .85 A controlled avalanche rectifier in which
900 4.50 1600 1.00

the fated PRY may be exceeded without

1000 5.00 1800 1.15
the rectifi er breaking down.

OUR TRANSISTORS AND RECTIFIERS ARE GUARANTEED TO WORK •

!All transistors are checked for minimum voltage and gain, insuring our customers
a good t ransistor within the category we advertise. All rectifiers costing over 10c

!are checekd for forward voltage and leakage, as well as PRY. The gates on our SCR's
are also checked. All non-ope reble units will be refunded or exchanged immediately.
We stand on our reputation for quality products and service.

DO NOT CONFUSE OUR PRODUm WITH THOSE OF SOME OF OUR COMPETITORS I
A defective semiconductor is worthless or worse.
Large quantity users of the above items send us your specifications. We feel we can

meet them at a competitive price.

SOLID STATE SALES POST OFFICE BOX 74 I

SOMERVILLE, MASS. 02143 '.
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T RAN S IS TOR S

OJ Similor to 2N389, 424 (NPN ) etc., on 85 wett.
60-1 00 volt trensistc r with mony hi gh volteqe
power e ppllcetlcns . $.75 eo .

A) Simller to 2N2185 (PNPJ. A silicon epitedel
low Iee keqe tr~nsistor in TO·18 peckeqe, to
30 volts et 150 mw. 3/$1.00

B) Simile r to 2N329A (PNPI . A qenere l purpose
silicon e pi texi el trensistcr in ., TO-5 peckeqe,
low leekeqe. to 30 volts end 13 of 30-80. Com.
pere with $9.00 value . 3/$1.00

C) Slmller to 2N3060 {PNPI. A 60 volt silico n
tronsistor in e TO-4-6 peck with e 13 of 30 et
A w dlssipeticn . These trensistcrs e re used in
DC e mpliflers. audio systems ond in high voltage
work. 3/ $ 1.00

OJ Similor to 2N1640 (PNPJ. A bi-directional tren 
siste r in which the em itte r and coll ector are
inrerchenqeeble. This is a silicon unit in ~

TO·5 peckeqe. $.75 ea.

E) Similar to 2N339-2N34-1 (NPN) etc. A hig h
vcltece. med ium power IS wetts] silicon ( NPNJ
trensistc r. 5/$1 .00

F) Similor to 2N547A, B end C , etc. A silicon
trensistcr in e TO -5 peckeqe mounted in its
own heet sinL 3/$1.00

G} Simile- to 2N728 {NPN}. A high frequency
silico n unit in e TO-18 pec keq e extend ing to
t he UHF renq e. 3/$1 .00

HI Similor t o 2N995 IPNP) silicon unit with 1.2 w
dissipation in e TO · IB peckeqe . This tr~nsistor

hes cut -of] freque ncies to 180 me. 3/$1.00

I) Similor to 2N699 (NPN) . A 5 wott silicon, high
volteqe tren sl stcr in 0 TO ·5 peckeqe used for
fost switc hing . Ultre high frequency. 3/$1.00

J) Slmiler t o 2N2875 IPNPI silicon 20 wett power
t rensistcr wit h " c ut-off f req uency to 30 me.

$.75

K) Similer to 2N /648 (NPNI silicon high volteqe.
20 wett unit used in ou tp ut steqes end powe r
trensistor d rivers . $.75

L) Similar to 2N2BB5 (NPNJ e nd TMT.B035 IPNPJ
microtrensistcrs, they ore high frequency tren
sisters which d issipo t e 75 mw. of powe r

Both units $1 .00

N) Similor to 2N r55 ( PN Pj. e 20 wott g erman ium
power tre nslstcr in 0 TO -3 ceckeqe used in
audio work. 4/$1 .00

OJ Simile r to 2N327A ( PNP ) silicon tren sistcr in
e TO -5 peckeqe used in eu dic work . 4/$1.00

X] Slmller to 2NI 13 1 (PNPJ silicon TO-5 tran sistor
used for VH F, oscllle tcr. eudic end DC work.

3/$ 1.00

Y) H;gh Voltago ISOV VBCBO at 2.5A Hlqh HFE
in TO-66 Pod $.75

High G~ in

$1.00

(N PN). 0 silicon trensistcr,
sig nol tre nslstcr in 0 flot

4/$1.00

High Yclteqe 200V VBCBO ot 2.5A
in TO -66 Pod

RECTIFIERS

W) Simlle r to 2N I17
used es e smell
peckeqe.

Z)

R} Similor to 2NI209. 2N1212, etc. These trensistc-s
hove the some electricel cherecte ristics es the
2N389's. but ore stud mounted. $.75

TJ Simile r to 2N497 ( NPNJ, 0 silicon trensistcr in
o TO-5 peckeqe for qenerel purpose use .

5/$1.00

S) FET's, N channel type similo r to C610 used in
emplifiers. switc hes , end c hoppers-very high
input impedo nce . $1 .50

U) NPN due l tronsistors. A TO ·5 pe ckeqe {2N2060J
which cont eins 2 NPN silicon tronsistors. $1.50

VJ PN P du e! tren sistcrs . This peckeqe (2N 2807)
con to ins 2 PNP tro nsistors in 0 TO-5 con. $ 1.50

A) 10 wett ZENERS. 2-IBO volts. STATE DESIRED
VOLTAGES. $.75 . 0.

BI COLOR CODED GLASS DIODES. SL 20/$ 1.00
Go. 30/$1.00

CI Simiier to IN251, 0 high frequency diode used
to 1000 Me. PIV. of 20 volts. 10/$1.00

D} Simila r to 5284-. A 30 PIV unit with c he recte r-
istics simila r to IN251. 10/$ 1.00

E) Silicon bileterel switch. Re pleces SCR's by fir
ing in either direction when the breekover
vclteqe is exceed ed . It is used es 0 lig ht d im
mer, etc. with schematic. $.75

FI IN429. A 6 VOLT DOUB LE ANODE REGU.
LATOR, 2 WATTS 5/$1.00

G) SV 176. A 7 VOLT REF ERENCE DIO DE, 2
WATTS. 5/$1.00

H I High Voltoge Assemblies. bOOOV ot 200 mils.
These Silicon Assemblies moy be put in Series
to Achieve Higher Voltoges. $1.50

I) Mic rod iodes, sirniler t o MD27, etc ., up to 200
PIV et 100 flo e. These ore switching d iodes with
e sho rt recovery time . The size of the body
is only .05" in di emeter. 6/$1 .00

J) GA AS VARACTORS, SIMILAR TO AP·I, AP·6,
etc. 70 KMC et 160 mw. $4.00 ee,

TO-5 germonium
6/$1.00

P) Slmiler to 2N519 IPNPJ, a
tra nsistor used in RF circu its .

SOLID STATE SALES POST OFFICE BOX 74
SOMERVILLE, MASS. 02143
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RECEIVERS · TRANSMITTERS

ARR-15-Collins receiver, manual or auto
tune, covers 1.5 to 18 MHz, has built in
crystal calibrator also permeability tuned
osciHeter •.•.• ..•__• .__... ....•..•........$49.50

APR·4 Receiver- I I t ube superhet, uses
tu ning units to cover 38-4000 MHz. Receiver
less tuning units .._ __. .$59.50

AMT-4 Weather balloon tra nsm itte rs, com-
pact and light, new __ $3.95
ART-13 Transmitter-I OO-waH wit h 81 3 fi ·
nal, 2 to 18 MH z __ $29.50
ARC-l Transceiver- 100-156 MHz, uses
832A in fina l __ $29.50
Be·10aO Transceiver- IS tube portable,
2-way radio, 40·48 MHz, can be used on b
meters, less tubes $29.50

with tubes $39.50
ARR·26-FM receiver, 152·174 MHz not
mounted In case. Some with tubes, Has 30·
MHz IF strip. Will make good 2·meter reo
cerver, In as is condition $4.9 5
URC.19- Mobile FM In two bands. 25 to
50 MHz end 152 to 174 MHz. Good for b
and 2 meters. Comes in 3 seperete units :
transmitter, receiver and power supply. Beeu
tifully constructed and delivers 30 watts.
Can be converted to A.M $49.50
TSC Receiver & Transmitter Set- Includ es
TSC remote control, 12 VDC power supply
and antenna loadi ng coil. Covers 1500 to
12,000 MH,. All 10' $149.50

TUBES

3C22- new boxed. $2.95 each or 2 far $5.00
1DOTH- new boxed, each $4.95
1625-new boxed 3/ $1 .49
807 _ each 97c
707B- 1200 MH, k1y.t,on 3/ $1 .00
717A- Direct replacement for bSK7, bSH7,
6SJ7, bAK7, bSG7, also used for eetel 6AK5.
Good for reduction in noise level, and IF
g a i n •.....•.........••_........•.....•......._ ...10 / $ 2.95
Bulk Packed-
5814- Same as 12AU7 5/ $1 .00
6J6 3 / $1 .00
6H6 _ _ 3/$1 .00
6AC7 , 3/ $1 .00
902A- Scope tube 2" with octa l base new,
ell ch $2.95
1 P28 Photo mult iplier tube, each $3 .95

J. J. Glass Electronics Co.
1624 S. Main St.
Los Angeles. California 9001 S
Phone: 213·749.1179

TEST EQUIPMENT

URM-26- Navy version of Model 80 or TS·
497. More compact and leter style. Covers
2-400 MH, $2 50.00
TS-148-Spectrum analyzer, X band, $129.50
TS-1B6-Freq . meter 100·10,000 MHz $149.50
UPM.8-Signa l generator, 980.1230 MHz.
Also used as pulse generator $39.50
TS·13-X band signal gene rator $49.50
1-222- Sig nal generator, 8· 15 MHz & 45·77
MH, $39.50
TS-14 Signal qeneretcr 3200·3370 MHz $39.50
Binary Radiation Counter for resea rch

$29.50
TS-35- X band signal generator $34.50
TS-345-Noise lind gate generator $24.50
TS·250- Altimete r test set .__ $ 12.50
TS-155- Sig na l generator 2700·3400 MHz for
testing receivers and transmitters and for
supplying trigger pulses __ $97.50
TS-23O-Power meter. Designed to measure
frequency of unmodulated and pulsed signals
in the range of 85·9700 MHz.
New, with fittings $49.50
TS·573 /UP- Radar range calibrator, port
able used cal ibrating pulse radar systems
used for tr acking or automatic signal. Range
strobe output. Variable from 100 yds. to 200
mi les $97.50
OS-8 /U Oscilloscope, has 3" cathode ray
t ube. Com pact sweep circuit esc. 3 Hz to
50 KHz. Weight apprOI. 15 Ibs $97.50
Tektronic 511 Scope-Good for wide ra nge
wave shape observance $ 19 5.00
UPM-4-Precision scope, 3" tube type, end
can be triggered internally or externally, a nd
can be delayed by eit her. Has high voltage
supply but needs additional voltages for oper-
ation. Complete with tubes $22.50

TELETYPE
Model 14 reperf with sync motor less bese
and cover, as is condition, Each _.._...$19.9 5
88 mH coils. potted for easy mounting, 5
for $1.49
Paper, model 15, carbon type, 10 rolls to
a case, per case $9. 95
Paper, model 14, 11/16", 40 rolls to cese,
$7.95 per case, or 2 cases for $15.00
Special Power Supply for model 15 and
mod el 19, mfgd by Telety pe, Eech ....$9.50

Terms: All it e ms s ub ject to prior sa le. FOB

ou r warehouse , Los Angeles, Calif. 25%

deposit with COD order. Calif. buyers add

4 ~'o sales tax. Min imum order $ 5.00
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POWER SUPPLIES
RA-62- Used with SCR 522. 110 V 60 cy
input. Can easily be adjusted to operate
ARC-5 ,3,4 etc. Each ..$19.9 5
TCS- 12 volt dynamotors dssym. 4 transmit·
ter & receiver. Completely filtered. can also
be used to operate SCR-522. ARC·3, 4, 5 etc.
New, each _.._ .. __. 59.95
Converter-Rotary type--12-24 volts to op
erate 24 volt equipment without any internal
changes in the equipment. Will deliver 24
volts at 4 amps. Each __ _ _ _59.95
PE-125-12 volts. 15 amps input. Output 425
volts DC at 200 rna. Has starting relay, fuses
and completely filtered, Each, _ $9.95
24-Yolt generator at 25 amps, new S8.95
Lam inated core for 275 watts power supply.
Stack 2 for 375 watts. IQST Dec. 1964 for
deta iIs J, Ea c h 51.95
Power Supply for BC·b03 or BC·683, 110
VAC, Each _59.95
RA· 43 Power Supply. Input 110 volts bO cycle
Output 110 volts 525 watts, In excellent con-
dition. Weighs 165 Ibs, Each 514.95
RA-94 Power Supply, for Super- Pro rece ive r.
New, ea ch 514.95

MANUALS
ARC-27 transceiver $7.50
ARC·l tra nsceiver _ 4.95
BC·604 & 603 2.50
BC·611 W.lky.t. lky 1.50
SCR·625 Mi ne Detector 1.25
GRC RT·66, 67, 68 2.95
PRC-6 1.95
Special Mode l 15 7.50
BC-191 Trans. 1.95

BC-342 Rec. . _ 1.95

CRYSTALS
200 KHz metal holder _ _51.95
200 KHz 241 holder _ _ 1.25
9050 metal crystal used for marker 1.95
10,000 metal holder _ _ 1.95
13 ,000 metal holder 1.25
500 KHz 241 holder .97
1000 KHz metal holder _ __ __ 2.95

J. J. Glass Eledronics Co.
1624 S. Main St.
Los Angeles. Cal ifornia 90015
Phone: 213-749-1179

JUNE 1967

COMMAND EQUIPMENT

SPECIAL

4-5.3 MHz transmitters, as IS. Most are
complete with tubes, Each __51 .95

3·4 MHz transmitters, Each _ ..$9.95

ARC-5/YHF transmitters, 100·150 MHz, new
condition, with tubes, Each _ __.$14 .9 5

]-6 MHz receivers. exelnt cond, Each $12.95

6-9 MHz receivers, good condo Each $9.95

BC·459 ARC-S modulators, Each $5.95

BC·442 Antenna relay, new _ _ $2.25

MISCELLANEOUS
Acrylic Spray: Supplies a protective cover
for equipment, diagrams, maps, meters, etc.
Brings out luster and makes sprayed area
look like new. Case of 12 cans, 53.95/case

Stereo Phones: Mfgr. by Monarch. New
$9.95

Dial telephone For extension or 2·way use,
ea c h .........•......•.......•..•..••.•...•......................$ 4.95

TSC Remote speakers: Ideal for tweeter,
fl.t to 16.000 cy $4 .95

Geiger Counter: Compact type. uses Geiger-
Mueller t ube, New $4.95

2 Yolt Rechargeable Battery: New, $2.49
Counter: for use with com p utor elec tron ic
co unters etc. /2 VD C coil, cou nts 0-9 In large
I-inc h fi9ures $1 .95

Styrene Tubing: 48" corrugated 2" diam
eter. Can be used to cover fl uorescent bulbs
for indirect lighting, or to wind coils , or en
t enna loading or ant. mast. 5 tubes ....$2.49

Navy Beam Filter: 1020 cy, same as Fl.9
New _ _ _._ each $1.95

Grey Aluminum boxes: Beautifully con
structed lined with sponge rubber. 8V2" square
by 3V4" thick, new, only _._ each $1.95

RM-52 Phone Patch Special: Comes com-
plete with UTC8371' transformer $1.95

RM-5] Phone Patch Special: A more elab
orate unit with sensitive 4 ma plate relay.
This unit can be used for phone patch as is,
without any changes 52.95

Technical manual for above _.._50.49

Terms: All items subje ct to pr ior sa le. FOB

our warehou se . Los Angeles , Calif. 25 %

deposit with COD order. Calif. buyers add

4% sa les tax. Minimum order $5.00
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NAVY "TED" TRANSMIT- T-27A, T·2SC, R.3IA,

I
TS-723/U

TERS AN/URR.13,27,lS
2 1A system, IN-12,13,14. OS·8E/U

.tc.; AN/U RA·6.8, 17:
Test Sets: H414, H·14A. TS-7S7

AN/SPA-4,8,9.
etc. TS.110

I
AN/UPM.l2

I
INDICATORS: ID·2S0.1 .

TV·2C
A N/G RC-l ,4,S,6.7,8.9.1 0, TS-62 I

19.26,46; RT.66.67,68.69, JD·l87. ID.2S7 , ID·66l . TV·7

70,77 : AM.6S/GR. 10- 1103, 10 -637, ete.: all TS·7IO
Collins. Weston, and

I
AN/URM-44

T.368/UR, PP.112/GR.

I
RT.I74/PRC.8, R-108.9/ A.R.C. indicators and TS·68l

GR, RT.17S/PRC-9, control units. TS·SIOA

R-I IO/GR, RT.176/PRC-
AN/URM·S2

10. T. 19S/GR. AN/PRC-

I
AN/USMM

2S, R-12S/GR. T-2 17A,

I
TEST EQ UIPM ENT AN/TRM·l

T-2lS/GR, R·2788. SB- SG·12A/U
SG.24/TRM
ME.30C/U

22/PT, MD.129A/GRC. AN/URM.2S AN/PSM-68
27, AN/VRC-12 , ete. AN/URM.2b

I
AN /GPM.IS

I
SG-IA/ARN TS.SOSD/U

AN/TRC-24: SG-2A/GRM AN / PSM-48

T-l02A, AN ·912 ,l
AN/URM.BO We also buy all H-P,
SG.ll/ARN

I
Boonton, ARC. GR, Bird,

R·417A. AM·914.S, pp.

I
AN/URM·BI Measurmenh, TEK, etc.

685A & accessories. AN/ARM·8
AN/URM·l2

AN/TCC-l : AM·bB2. TA· AN/ARM·2S

I
RECEIVERS: AN/APR.ll.

219

I
AN/ARM.6B 14, 17; R.l88, R.lB8A,
AN/URM-4B
AN/ARM·22

R-390, R.390A. R-391 .

AN/ARM·bb
R.392. R.220, R-3B9.

COMMERCIAL AIRCRAFT R.112S, R·IOSI . CV.2S3/
AN/USM-2b

COMMUNICATIONS:

I
AN/ARM.bS

I
ALR, SI J.2 ,3.4. AN/

Collins: 17l-4.7. 51X2, SG·bbA/ARM·S
URR., AN/FRR•••te.

SIV3. 6185, b18T. 185-4. AN/URM-43
b21A3, 8bOE-2, b18M. AN/U PM.98 AIRCRAFT EQUIPMENT:
SIR3, S78D, S78X,479S· AN/ARM·b8

I
3, 479T.2; ARC: R.30A, MD-83A/ARM AN/ARC-27,ll ,34,38,44.

R.l8A, R·34A, RT-IIA , AN/UPM.99 4S,S2,S4,S8,73; AN/ARN-

T·27A, T.2SC , R-3IA, AN/USM.lb 14,2 I,S4,Sb,S9.bS,b7.S2V.

MILITARY ELECTRONICS, CORP.
Division of SPACE ELECTRONICS. CO.
4178 Pork Avenue, 8ronx, New York 10475 • (212) 299.0300
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" T" B" • S ILICON ONE AMP DIDOE S

"TAB" S lIIclH! 200A MP P ower Rutln er R••
Faflor, T lSltd & Gllaralllttd places 90~ of Gas Station Fast

Char ier e len um ·C.T. / Forced · Atr
P iv/Rml P lv/Rm. P lv /Rma P lv/Rml S tacks . Sealed &. Non .ale ln, l BC200P

or BC200N /NEG . Output.50/M 100/10 200/140 300/210 Band P- Fllton 50. 90, ISO ')'1 •• ] /$5
$1 6 oac h •. . . ... . . . . .. .•. . . •• . . 2/$50.., .07 .10 . 12 "SP E R RY" Wattmtr Meal • LaPwr R' With Auto/Klin n 125A Breaker

400/280 600 /420 800 /560 900 /630 Self . Ca l ib /50 MuW t o 10MW • • • • • . • • $I 0 ADD .••• _.... .... .•. • .. •. .• . • •.. '2
. 14 .21 ." .40 Synehro Diffe renti a ls C78249/11 5AC 60

1000 /100 11001710 1100/12111' 2400/168 Cycles Lilli Bac k Plato • . .....•' ...•.. S2
lUV.60C, Primary-." .70 1.20 ' .00 Bendill Auto Syns " " Y" Seti• •. • . 2/ ' 1 X ·FormerJ A ll

.J'fII T , m A C sc DC sc Fu'J &: Load ! 2.5 MH Piwound SOO MA Choko .. ... 3/ f l 2SOOVr,v ICM a &. ru $2@. ..... . ...stU
Knob S pilt. Crank BC348 II each •. S! 2 u eevcre 3OOMa. 6¥1@ 8A. SV ~ 3 A &.
MiniFa n 6 or 12 VAC SI.50 each .... ../r 12SV Blu . a bt 1200VDC .••. 'S~. 4/'15

1700 Piv/l 200 Rm l @ 750 Ma. 10 for $ 10 Beam Indicator Selnnl 24 VAC . . . . 21 7 2 .SV@ 2 A $ I @ .•.•..•• • •• . • . •. 3 for S2
2400 PI,, /I 680 Rm l @ 750 Mil. 6 for $ 11 Tel etype TLI ..7 F oelcr Rela y Ga,e . ... I 6.3V@ IA $ LSO'!! . _............ .. for $S

FUlo 250 MA13AG ........ 50/$ 1. 300/ 52 20 VAC &. TAPS I a. 12 . 16. eeve 4A S2'g)

Dlod" Studl &. P .F. · · DON 'T C- W R IT E & S E ND ORDER I
32 VCT/I A ~ 2X 16V'@ IA $3 @

Si licon P ower ..' V Vet @ 73SMa for SSB $l2 'iil . 2/$22
D. C. SO P i.. loo Piv 200 Piv 300 P I... Mln i·Rectif l... 'WB 25 MA/I 15 VDC ... Vct ~ 40Ma &. e.ae l.:iA CSO $1.50
Ampl 35Rml 70 Rml 140 Rml 2 10 Rml Output .. . . . . . . . . . . . . . . . . • • . 3/$ 1. 20/$5 10 Vet @ 5A & 7.' V.. e 5A ..•. ... $5, . 10 .IS .22 .33 THERM ISTOR ·VARISTDR • W.E . 6.3 Vet @ 15. SA & 6.3 Vet@2 A.... .•. $5

12 .25 ." .75 .90
•• 18 .20 ." .75 1.00 40A an d/or 4I A • .......... .• ••. .. 4/ $1

· ·VOLT · T AB" 1000 W. .. Speed Contn l.. .60 1.20 1.40 1.90 017 1631 Va rla tor • .•.• ...... - ...... .. / $ 1

'" 1.85 , .sc 3. 50 4 .60 0 97966 Varlltor .......... $2 each. S/ 15 I I5VAC $8 "i1l • . ........ . ..... .. 2 for $15

", 3.75 4 .75 7_75 10.45 01 70396 H' Po. M_ . · ... $2 ta.• 6/ ,

400 P lv 6OOPi.. 700 P i.. 900 P i.. It Bulb T lm o Del . .......... 2 /$1. 15 '$5 Ba ndlw ltch Ceramic 500 W 2 P / 6 P OI ,, '<>
0 _ C. 38 / C/20259 DB /MTR Brid I e 52 oa. • 3/$S SHy .4oo Ma Choke $I" ...... ...... 21 $$AmPI 280 R"1 420 Rms 490 Rms 630 Rms

Octa l Sockets Ceramic & Molded .. 20 / $ 1 6 Hy- 500 Ma .... . ............. .... 21 S63 ... ." .60 ... Sco pe Soc kets . Assorted · ......... .• .4$ 1 250 Mfd '. "0 W. Leetlytie 4 /SSB " "" 1.20 1.50 1.7S 2.50 304TL w 829 J llhn lOn Soellot .•.... .•.. $1 Cnd" Oil 10 Mfd JI 600 VDC $1 ~ . . . . . 4 / S3•• .. 1.50 OU ll ry Query Quer)'
Cnd., Oil 6 Mfd @ 1500V ".l 'itl . S for $10

" 2 .25 2. 70 3. IS 4 00
1· 177 H ickok Typ o Tubo ChMker .... $19 Line F IItef '00 Amp/1 30VA C ss. 5/ $20160 5.75 7.50 Ouery Ouery
G E YYZ -I Deeado Seall nt counter ..m DC 3'h " Meter ! RD / 800 Ma $4 1(l1 . 2/ $7'40 14.40 19.80 23.40 QuerY
P iran i Vaeuu.. Ga'lea .............. 39 DC 2'/, " Meter/R 0 1100 M. $3 @.
" ESC" Var_ Pulse T~ Step Del ay Net. DC 2 '11 " Mderl RD I 30 VDC $1..... 2/ $5

' U4 S Ilicon Tube .... S2'af. 3 for $ 5 .~k TO . 5uS EC/ Zl00 & .., .. .e. '" DC 4" Met er/RO /One M a/I ·I~ $S Ol. 2/ S9
5 R4 S Ilicon T ube .... $5 ilV . 2 Illr $ 9 AM·TlME PROD 500cy Fork &. Amp. n o SoCket Ceram ie 1625 Tubo .. . 3 /$ 1. 81S2
866 A Si licon T ub o .. $14 @ . 2 lor $24 " V FC " Vibrator Feed.. Contnlled Socket Ceram ic 866 Tube . . . . 4/ S1 . 10/ $2

Ty pe 5-(Shake T able ) • ............ S75 Soc ket Ceramic 4XI 50/Lokta! ......4/12
SC R. S ILI CO N-CONTRO L RE CTIFIERS ! Black Li,ht Lam os&.UV Sylvania .•.. $2 XMTTG Mica CMdlf' .006 rn'l 2.5 K.. 2/ I

Dsram XB0450W /P Lamp ......... ... $S5 Min I. Recti fl er 25 Ma/ I IS VDC / F W B. S/ $ IPR V 7A 25A PRV 7A , <A GE 190T 3/ CL·60V / Q_lnf raR Lamp .. $10 W.E. P olar f1 elay:255A $5 @ . New 21$9
'00 0 0 '00 2.50 3.7 5 W.E . Soc ket for # 255A Relay ...... $2. 50
200 Q Q ,,, 3.25 4 .25 BC746 Bantam , watt 10.. Col li . ... 3/$2
3" 1.80 2.25 700 4." 5. 00 We ich Duo. Si!al I402B L, Cap HIVacuum RUSH Y OUR ORDER T ODAY.
400 2.00 2.90 000 'us 5. 65 140 Ltl'/M & Mtr, Mint '" LN .... $150 QTYS U MIT ED

Consolida ted v ee. Cor D PM Cl1 5A o 1ft.
Untelted " S CR" U, t . 75 AmDI, 6 / S2 s ion " IO N" PumD , Mint &. Li ke Ne.... ' 90 Torolds 88 Mhy N•• Pella . .. . $I «iI . 6/S5
Gla lS Olod Cl I N34. ea. 60. 64. 20 for $1 HIVae Val ..e CV C#VC8 21. Like New $60 '00 KC Freq St d xteu $1.50 l'til . 2 for l2

'rem esear VAC Val"e, N•• . ... . . . . . . $1 0
, s tee/eu Printed Ckt Bd New b1 2" I

2 RCA 2 N.l08 &. 2/1 N2326 CIIt Bd s Electronic VAC DeDositlon JAR len Kl h on 5A Reset CIIt Break.. $I @ . 10lSS
IN2326 Can Unsolder . . . .. . 5 lor $1 Glass Bell 6" '0 ...... .. •. ......... •$50 2 K t o 8 K Headse ts Good Used $31@ . 2/ S5

Flnilhed Pi ezo Xtal Blanks . .2S I.. "W.E . # 293 Sprln, Relay Tool . .. .. 2/ $1
SILICONMI CA MT G KIT T036. T0 3 TOI O CD 307A / 6 ft ht Cor d PL55 &. JK 26 r TUBE REPLA CEMENTS

30e@ ... ......... ..... . ... . .... . 4/SI Carborundum Fine 6" Stonll ..... ... 2/ I 0,. UNIVERSAL . . . . . . . . . . • . . . $2
ANODIZED TO IN SULATOR .. . .. 5/$ 1 5-way Red'" Blaell Binding Po sts . 5/ I 5tJ4 I J20 Rms /1 6001nv $2 (iil , 3 for $5
ZENER S I Watt 6 t o 200V .... $1 Eaeh WANTED TUBES ALL TYPES

5R4 1900 Rmsl2801lln.. S5 @ , 2 for $9
ZENER S 10 Watt 6 to 150V .. $ 1.25 Each W. Buy. S~1l & Trado A. Welt

066 5 Kv/ Rrns. 10.4 Kv . . . . ... .. .. $10
S TA B IS TOR UP to T en Watt . . 10 for II
GLA SS DIDOE S EQui.. IN 34A. 20 lor I Line F ilter 200A/230VAC. $20 ~.. 2 / S30 Line Filter 4 .5A @,l11 5VAC s for $1

&: Equip. Weston 0-130VA C '" Rd
V

$6 ea .. 2/ $10 Llno F ilter 5A@ 125 VAC .. .. . . S for I Iif/a ll ied T eJI SeU (TSl Elapsed Time Metera 11 5 AC/3" Rd I" Boat Filter 400 Ma fi1) 28VD C . . . .. 8 lor I

TR"N SI STOR S • SC R'S • ZENER S !! !
Var ian 0· 120VAC / IOA & K&D , LN 16 Boat Filter Input / 3A e SOVDC 6 'or $1• Vari an 0· 135VAC/ 7.5A & K&O LN sts 866A Xlmr 2.5 VI IOA II OKv! Insl • . . . . $2Full Lead l F actory Tut,d &. GTD ! Min lFan 6/ 12VAC /60ey &. Blad e . .3/r Ballent in e '300 AC/La b Mfr. . ..... $45

PNPI OO Watt ll S AmD HIPwr T036 Case ! u nt ested SCR 25AMP • . • .•... ....•. 6/ 2 Choke 4Hy/0.SA /27n S3 @ .... . . . .4/ $10
2 N441. 4-1 2. 277. 278. DS501 Up To Untested SCR 7. 5AMP •..... . .... . 41 I H' sld S tevenl Prec is ion Choppel' . . . . $2
SO/ VCRO '1.25 @ . S for S5 Untested 35A MP S ilicon Pwr S tuds 4 /1 1 Hellpoh Multi Ten·Turn @ ..... ..... $5
2 N278. 443. 174. Up t o 80 V $3@. 2/$5 Untested 12AMP Si lico n Pow Studs 81 I Hellpot Di al s ........... . . . $-I@ . ]/$ 10

"', Bu) ! "', StU ! W, T rad e ! Leeee -N ev 100A /1 2V3PH SI I Reet •. $16 860 C.T ./2.S V/IOA FIL"MENT
PNP 30 Watt / SA, 2 N I l.5 . 156, 23 5. 2t2 250 MF D@ 450 W VDC/ S S B Electro. X F MR " K, Inilld SPECIAL $7

lyt ic . . . ..... .. .. . . .. . _...... .... ... . $3
2~ . 25 5. 256. 257. 301. 392.40c @ S for $ 1 500 MF D(@200WV DC/ SSB Electro . " Bru ning" 6" Pa rallel Rule llil ...... . $1P NP 2 N670/300 MW 35e@ .... .. S for $I lyt ic . .. .. . . .. . .. . • . • . . . • . . $2 ea •• 8 / $10 PL259A &. S0239 CO. A X M&.F P a in 3/$2PNP 2 N67 111 Wat t 50c@ ..... .4 for $I
PNP 25W / TO 2N538. 539. S40 ... 2 for $1 .0 12@ 2SKV "C O" Hy/Ca pac ltor $4, 3/$9 Phone Patch Xlmn Autd . . . .. . . • . . 31 $1
2 N I03S 6 / $1. 2 N I039 ........... 4 for $1 Vacuum RF / 50MMF / 20KV , $4 each. 3/$10 FT243 Xta l &. Hold er, l ur plul ... .4 1S 1
PNP/TO.5 SI~n aI350 M W 25c1i'l , 5 for St Mica .0 I MF D/ 8 KV RF / XMT G. Insltd Bln din'l P osts " E BY" ... .. 201S 1

$3 ea. ...... .••. .•.... .••.•...... .4/ $10 S un . Cell i Sel &n lum Asstd .. ........ 6/$1NPN IT0 5 Sinai I F . R F . OSC T0 36/100 W U ntll" t ~ d Tra ns is t ors . ," I $ t25e @ ......•..........•..... S lor SI Weston :lt 45/0.S0f0/ ISOV DC La b Mei er $27 Tubo Ci am PI Autd ... . .......... . 201S1F inned Heat S ink 180 S O" . $1. 50 @ . 4/ SS WileOll F3&CW 3 colli (let ) .......... $5 .0 1 Mica 6OOWv ' l kw t est . ......... 6/$ 1F inned Slnll Eq u iv. 500 S O"' ...... 2/$7 WE : ISO/ Lowr req Carrier COlli .. SI$ I .00 1 to . 006 Mlca1l 200 WV /2.5 KvS IL ICO N P NP/ T0 5 &. T Ol 8 P C KG P ulse XFMRS 1: 1:II W. E. & Othert 7/55 tlllt .................. _.....• .. .•.. 4 /$12 N327" . 332 to 8. 474 to 9 . 54 1 to S. WST GH S / Seopo IOKV/Puh o '"
935 to 7 &. 1276 t o 9. 35c~ ....... " /$ 1 HV Test . _....•........•.... ..•. .•.. $90 O. C. P ower SUPDly 1l 5V i 60 t. 000

Send ", to. Cala[OR S P ER RY R' L. b ..... . ........... $15 "..Out put 330 : Ta D 165V UP t.
" AB" / P OTS AS STD S DS &. S hafts 20 /$S UO M• . Cued. , '<> ........ 2 for $9

Di aeaps .00 1@ IOOOW VD C IOC @ . 201S1 Dela y Lines ASSTD/E SC/ .4 '" -
o iscaps ,. .0G4@ IOOO W VDC I ~c@ . 101S1 CTCI"'I . . . . . . . . • . . • . . . . . . • . . . . . . . . 21$1 S EL EN IU M F.W. B R IDGE R ECTIFI ER SInsu lation TlU t 10 - ISoo VDC IIO n D ES '30D IIU PI .03@ I000 W VDC 15c@ . 101S 1 MTRS /AN 30/60/ 120/ 240 / "80 a mpi DC 18VAC lS V" C 72VAC n OVAe
DilU PS _01@ 2000 WV DC '8c@ ... 6 / $1 H i S ..... . ........ .............. .. _.. $1 AMP 14 VDC ?"'VOC S-!V DC 100VOC
Dhcapi .oo l @ 5 KVW OC 20c @ •.. 6 / $1 Relay INT RLO K/P ul$O/ II SVD C ; % $1.00 $1.90 $3.85 $5.00
Diseaps .00S@5 KVW VDC 25~ . • . . 5/$1 " ' L .......................•.. 1 ' $5 - , 1.30 ' .00 4 .90 8. IS

130mmt / 6K V 21le ........6/$ I Rn lstor Bl eeder 50 K/l OO W " ~ .. 8/$5 L:> , 2 .15 3.00 6.25 I 1. 10Disc u s
W'an tt d Tllb t .r AU Typt. - 3 2.90 4.00 8.60 13.4 56 .. 12VAC Mlnllan &. Blade ........ $ I • 6 ·4.1 5 ' .00 1I.7 S 31. 90

T0 3 ' P I N LUGS ... B & E ...... 15/$ 1 WE BU Y. S E LL & TRADE AS WEL L!
,

• " 6. 10 12. IS 26.30 "'.60-TnI' $n " .\ I () FHIt JU IT I. T l · ln::-(

"TAB"
TERMS : Money Back , " 7.7 5 14 .90 30.95 43.45
GuarantrJ ! Our 23rd 0" 12.85 24 .60 If 'rile' 1'0'
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18 Presltlt Di edes .. '" Pi.. . ... 5/ $1 F.O .B.• N. Y. C. Add WE B UY! S WA P & S EL LMI CR O-M USWIT CH 35A AC/D C. 5/$ 1 S hip pina Charl ca.
2 N ~08 RCA S HORT LE " OS. , ,~
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Wa nted Tre n. lstora . Zellen . Dilld os !
•
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G.E. PROGRESS LINE. 30-54
me 6/12 volt mobile trans
ceivers. 60 walls RF output.
Absolutely mint condition.
These were removed from
service in Jan. 67 in perfect
operating condition. They
are complete in every re
spect except for the antenna.
Narrow Band. FCC type
ET23A. Now on 47mc. Tunes
to 54mc with no modifica
tions. Your purchase price re
funded if not satisfied for
any reason! This is the low
est price anywhere.

Single ireq. trans. &
rec. Only $100.00

•Two freq. trans. &
rec. Add $ 10.00

•Four freq. trans. &
rec. Add $ 30.00

"Limited quantity, qive 2nd & 3rd choice

MOTOROLA 150mc mobile
transceivers FMTRU5V, with
case. control head. cables.
Some small tubes missing,
dirty. but apparently in good
condo Only $29.00 ea.

RCA 150 me Transistorized
pocket receivers good cond..
complete less on ball. (RCA
VS320) $25.00 ea

G.E. 450MC 6/
12v mobile
transceiver 20
walts output.
Rec. sens.• less
than 1 UV. trans

miller tunes to 432.0 with no
modifications. rcvr requires 2
padders in osc. section. Com
plete with all ace.• guaranteed
in A-I condo Only $65.00 ea

For complete list of FM equipment and accessories, send large sase.
WE WILL PAY CASH OR TRADE FOR FM EQUIPMENT, LATE
MODEL MILITARY s COMMERCIAL COMMUNICATION
EQUIPMENT, AND TEST EQUIPMENT. Motorola, G.E.-RCVRS,
R220. R5200. R389. Also any facsimile equipment, parts. ace.
made by Electronic Comm. or Stewart-Warner. If you have
equip. to sell or trade, please name your cash or trade price.

MIN. order $5.00 .25% deposit on COD orders. Prices subject to change
without notice. Prices are FOB Trenton. Mich. Res. add 4 'Yo . Include

postage for parcel post items only.

NEWSOME ELECTRONICS
Hours: by appointment only

2670 Ptnetree, Trenton. Michigan 48183

JUNE 1967

Telephone 313-676-7460
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RECEIVE PICTURES FROM APT WEATHER SATELLITES

---- -

Late model commercial facsimile transceivers. The finest available
on the surplus market. Commercial units. not military. Employs elec
trolytic method, which is the type of reception used in modem AP &
UPI machines. replacing the older photographic equipment. These ma
chines are like new and in perfect condition. Ideal for the reception of
pictures from the various weather satellites. Pictures received from the

Freq. range 0-99,999 cps. Time base
1/10 sec & I sec. We have about a dozen
of these. All are clean and in excellent
operating condition. Only $150.00 ea

BERKLEY ELECTRONIC
COUNTER

CAVITY. silver
plated brass.
brand new. lots
of uses. For two
meters & up.
2xI2". $2.95 ea

CARTER 6/12
v 0 ltD y n c
motor. brand
new ..unused.

output is 40o-vdc at 40Oma.
$17.50 ea

NEWSOME ELECTRONICS
Hours: by appointment only

2670 Pinetree. Trenton. Michigan 48183 Telephone 313·676·7460
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satellites are 8 x 8.5 inches. For additional information on receiving pic
tures from the Automatic Picture Taking satellites. see: OST. Nov. 65.
p. 11. CO. Sept. 66. p. 44. Electronics World. March 67. p. 23. CO. Aug.
66. p. 25. Electronics. July 27. 1964 p. 81 & 99. These machines will send
and receive pictures. schematics. etc.• up to 8.5 x 14". They can be
used on the 2 meter band and up without any additional equipment other
than your AM or FM receiver and xmtr. When transmitting. it provides
a monitor copy which is an exact reproduction of the picture being trans'
mitted. 100Ft rolls of recording paper are readily available at a cost of
less than 2 cenls per picture I

•

-Automatic
-20DB

Dynamic
range

Bandwidth - 90G-2700 cps
Carrier freq. - 2400 cps
Black signal to - 26DB At
noise ratio receive term.
Power req. - l LSvcc. 60

cps

-VSB---AM

SPECIFICATIONS
- 240 RPM Received - 85 Lines/
- 2400 cps Horizontal and inch

Vertical
resolution
Phasing
Receive AGC

Start/stop

carrier
-26 DB below

black level
Input/output - 600 ohms(Audio)
Recording - 100 It.
paper capacity continuous
Receiving level - No less than

-35 DBM
- Automatic

(auto-start)

White

Drum speed
Subcarrier
Ireq.
Modulation

Additional information and prices available on request.

LAMPKIN 205 A FM modula
tion meter. ser. no. 2018. Excel
lent condo $175.00

MOTOROLA fully transistor
ized 150mc pocket transmit
ters. 112 watt output. less balt.

$25.00 ea

TOROID power
tr an sformers.
(2) in mini-box.
Wind your own
primary. Toriod
dim: 2'10 OD x
I II. ID X 112". 2
stud type reet.
Brand new.

$2.95 ea

COLLINS R425B UHF receiver.
on 420mc. brand new. unused I

$60.00

MEASUREMENTS
field strength meter.
mc. A-I condo

model 58
15 to 15G

$95.00

NEWSOME ELECTRONICS
Hours: by appointmenl only

2670 PiDelree. Trenton. Michigan 48183 Telephone 313-676-7460
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Ralph Steinber9 K6GKX
110 Ar90nne Avenue
Lon9 Beach, California 90803

Face-Lifting the
TS 34/ AP Oscilloscope

The TS 34 / AP Oscilloscope is one of the
best buys on the surplus market today but,
due to its World \ Var II vintage, it is some
times by-passed for other equipment. When
you look at ·a TS 34/AP it reminds you of
the old kaleidiscopes Found in penny arcades
at amusement parks-the kind you squint
into to see the girlie pictures. The TS 34 /AP
is something on that order but a face lifting
will make it look like a million dollars.

This oscilloscope is a real fine instrument
and has many excellent operating character
istics. It's light weight and small size make
it an excellent portable or fixed station scope.
The TS 34/AP operates from 110 volts at 50
to 1200 Hz and draws 90 watts. The sensi
tivity is .1 to 100 volts and sine waves are
observable from 30 Hz to 1 MHz.

The first job is to bring the 2AP1 tube up
forward . This simp le modification makes
better viewing of the cathode-ray tube from
all angles so you don't have to squint into
the scope to view the test pattern. Remove
the top cover of the cabinet and take out
the long black Armco-iron shield over the
CRT. Save the small shield which is inside
the long one. Next measure 7lh inches in
from the socket end (rear) and cut off the
shield with a hack saw. This short shield
will be used when the tube is moved to the
front.

Next we work on the front end of the top
cover to prepare it for insertion of the 2APl
tube. The eye-shade or hood should be re
moved, leaving an oval hole. This hole must
be enlarged to take a round meter bezel , 2
to 21/4 inches in diameter. I used a meter
bezel which I found in the junk box. Pre
pare a new sub-panel 7 x 3% inches which
is to be fitted over the enlarged hole. Do-it
yourself aluminum was used here. Cut out
the hole in the center of this panel for the
bezel; fasten panel and bezel to the top
cover.

The top cover needs more surgery, so cut
out a hole 10 x 5 inches right in the center.
Start 2% inches from the front edge. This
hole will be used later for adjusting the in-
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stallation of the 2AP1 tube. You will also
need it to replace tubes. Next make a cover
or lid to fit over this hole using do-it-your
self perforated aluminum and fasten it with
self-tapping screws. Allow at least a one inch
margin around this lid so it will be secure
when fastened to the cover. \Vhen this is
finished, paint the new and old parts of the
top cover with a spray-can.

Our next job is to move the 2API tube
forward by lengthening the wires going to
the tube socket. The present socket will be
moved forward about seven inches. Allow
enough wire when splicing the additional
wire to the original leads. To get an idea of
the length of the required spl ices, place the
2API temporarily in the bezel and measure
the additional wire length to each pin of the
socket. It is a good idea to lace and bind
these wires together when splicing is com
pleted. A bracket must be made to hold the
shield, similar to the original bracket at the
rear of the chassis. It can be made from a
small piece of aluminum shaped like the
letter Z. It is then fastened to the screw
just in front of the 6AG7. This screw and
washer hold down the phenolic tie point
board. The bracket should have a nut and
screw attached to it so that the little fork
on the rear of the shield fits down on it and
holds secure.

Now the final adjustment of the face lift
ing. Fasten the socket into the Armco-iron
shield. Take the small shield and insert it
inside the larger one. The 2AP1 tube is then
pushed down through the shield until it fils
into the socket. Then the tube and shields
are placed through the bezel. The small fork
on the outer shield is fastened to the screw
and nut on the bracket. To keep the tube
rigid, put a piece of rubher around the edge
of the 2AP1 tube.

If you have followed these simple instruc
tions you will have a scope of modern design
and you can enjoy the capabilities of this
$1,000 instrument-that's what the govern
ment paid for it.

... K6GKX
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Howard S. Pyle W70E
3434 74th Avenue . S.E.
Mercer Island , Washington 98040

Climbing the Novice Ladder

Part VII: Judy and J oe take their written exams and re
port on their transmitter hunt ,

13y the following Saturday neither FN nor
Larry had received the sheets for the written
portion of the novice exam for Judy and Joe
from FCC but the two youngsters had not
wasted any time d uring the week. In addi
tion to cramming for the exam they had
made the rounds of the local ham stores
and accumulated some ideas for their trans
mitters. FN had accordingly invited them
to drop out and discuss what they had found,
so early that afternoon they peddled out to
his shack.

Judy opened the discussion; «Cramps,
we saw quite a bit of some pretty nice gear
down-town but those we think we'd like to
have were way out of our price class. Joe
starts working at the supermarket on Satur
days right after school opens and with what
he'll make there and what he has saved
from his paper route , he figures he can
go about $60 for a rig. l\Ie, I'm not quite
so flus h; I don't h ave any job prospects
except occasional baby-sitting and I don't
have too much left in my piggy bank , . .
about $20 is all ." Joe then chimed in with
"Well, I'm luckier than Judy as I already
had a receiver and didn't have to buy one;
what I saved there can go on the transmitter.
I saw a couple of jobs I'd like to have but
they're a bit complicated for me. Jim Turner
has a Viking Ranger for $65.00 but it's
priced that low because the modulation sec
tion is burned out. Larry took a look at it
with me and said, from the looks of it quite
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a bit of work would be necessary and I'd
have to buy a new modulation transformer
and maybe both tubes. I'd like to have phone
after I get my General licket b ut Larry
advised against tackling the repairs on the
Ranger; what you think?"

"I think Larry is right, Joe. If the modula
tion section is gone it's very possible that
you'll find more trouble in the rf portion.
Generally, when the major portion of a
transmitter goes out, it carries other things
along with it and you may bite off quite
a frustrating job if you go for that one.

Joe considers a Rang er in need of repair. "Dad . •.
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A Ranger is a swell little job when it's oper
ating normally but if it has been abused,
it isn't exactly child's play to restore it; I
believe I'd forget it if I were you. What was
the other one you saw Joe?" "Well, it was
a military surplus job ... a TCS with an AC
power supply and it had been modified and
fixed up so it would handle 20, 40 and 80
OK . . . no 15 though. Jim was asking $45
for it which Larry says is a good price but
he wasn't too keen about it. The modifica
tions weren't too well done and the power
supply was a home-brew job and kinda
sloppy although Jim said the set-up worked
very well; he tried it out before he took
it in on a trade. I might be getting a bag of
lemons though if I bought it off the shelf".

"Neither the Ranger nor the TCS sound
like very good bets to me Joe," FN replied,
"I think you can do better than that. What
about a new kit job? You've had enough
electronic building in school so that you
shouldn't run into any great amount of
trouble putting one together and then you'd
have something modern and new so you
shouldn't experience any grief there. Did
you look over the kit catalogs?" "Yes, FN,
I did" Joe returned, but I just kinda thumbed
through 'em .. . didn't really come up with
anything; I thought I'd see what you thought
about the Ranger or the TCS first". "All
right, Joe; suppose you take a good look
at what Heath, Knight, Eico and others have
to offer. Read the dope thoroughly on each
one and drop back in a few days and we'll
talk about it. Now Judy, $20 isn't going to
get you much of a transmitter although if
you want to, you can get a time payment
deal on something pretty good." "No,
Cramps, my little income is too unstable to
sign up for something maybe I couldn't pay
for. I don't think Dad would want me to
either; he'd have to guarantee it you know
at my age" she laughed. "Joe and I are
going to the club with Larry tonight though
and they're going to have an auction; maybe
something will turn up there for both of
us . . . let's wait and see Joe, OK?". "Sure"
said Joe, "another day or two won't hurt us
and I'd rather get something I want than
take a chance". "Good idea kids' FN put
in, "sometimes these club auctions offer
some pretty fair pieces of gear ... it's worth
a try". "OK Gramps, we'll take in the auc
tion and 111 let you know tomorrow how
we made out. Larry said he'd pass on any
thing that looked good before we went for
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it" and with those parting words, Judy
mounted her bike and led off with Joe
following on his Honda.

The following day Judy's family made
the trek out to FN's place where they were
joining the older folks for Sunday dinner..
Judy immediately cornered ' FN and said
somewhat dubiously but with obvious excite
ment, "Do you know Cramps, there was only
one transmitter offered at the auction and
it was a six and two meter transceiver; nice
looking job but it was nothing for Joe and
me to start our novice career with; it went
for $85 to the highest bidder which was
out of our class anyway. "But" and Judy
glowed but still looked a bit dubious, "one
of the hams at the club told me that he
just got the latest "Blue Book" listing of
re-conditioned equipment from World Radio
Labs and as there was nothing that he
wanted this time, he gave it to me as it had
several nice little transmitters on it. I
brought it along Gramps; there's one that
sounds pretty good to me but it's $35. Dad
said though that if you approved it, he would
give me the other $15 I'd need, for a birth
day present ... I'll be 17· Wednesday you
knowl" "Let's have a look Judy; maybe
you've hit a jack-pot; WRL generally have
a pretty good assortment and you can't go
wrong dealing with them . . they're good
people. Ah, theres' seven transmitters on here;
four of those you could use . . . the others'
are kinde in the money; which one were you
thinking of?". I kinda like that little Viking
Adventurer; Larry had one once and said
it's a dandy little rig and an FB novice
transmitter; has all of the bands and is
crystal controlled . . runs about 50 watts.
Larry gave me a catalog sheet on it and I
read it over . . here it is . . what do you
think of it?" "Judy, maybe you have hit
a jackpot here. As I remember, those little
jobs cost about $65 or $70 as an unassembled
kit and WRL is offering it completely wired,
reconditioned and tested for $35. Not bad
... not bad at all, Let me read this descrip
tion sheet to refresh my memory; I knew
these little rigs once but some of the details
escape me now. Uh, huh, crystal control for
your novice start and when you get to be
a General you can build or buy a VFO to
plug into it; fine . Also, if you want to take
a crack at radiophone, a simple little modu
lator is not hard to build for a rig of this
power. The circuit is conventional, the keying
is clean and it has band switching . • . no
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The neet little re-conditioned transmitter which Judy
chose for her initial station.

said, "I knew you'd scheme between the
two of you to take me to the cleaners but
I'm a man o' my word you know. You think
it's OK for her to buy this little transmitter
then, eh F N?" "Yes, Tom", his Dad replied,
"it's a good little rig made by a well-known
and reliable manufacturer and offered by
an equally reliable mail order firm . It's
really a good buy and I'd say go for it. "OK"
replied Tom, "well make out an order to
night Judy and I'll mail it in town first thing
in the morning." With stars in her eyes Judy
exclaimed, "Well, that takes care of me; 1
beat Joe to it anyway . , . wonder what
he'll come up with".

The morning mail brought Judy's FCC
examination papers to FN and he phoned
to let her know that he had received them.
Naturally anxious to get her license as soon
as possible Judy asked, "Cramps, would it
be OK if I peddled over this afternoon and
you gave me the exam?". FN chuckled, re
alizing her eagerness but replied , "I'm sorry
Judy but I've got a man coming out to figure
an irrigation deal for me this afternoon.
I'll be free in the morning though and you'll

. be fresher ; why don't you come out then?"
"OK Cramps, 111 be there at 9 o'clock . .
OK?". F N assured her that it was and then
asked, "Do you know if Larry got Joe's
papers this morning too?" "Oh yes" replied
Judy, "I nearly forgot; Joe phoned and said
Larry called him and said he had his papers
now but he is going to examine Joe right
at home this evening; Larry works week
days you know until college starts". "Fine"
said FN, "we'll each examine our own candi
dates separately then; you be out here in
the morning and I'll put you through the
hurdles," "OK Cramps, bye-bye and '73' ..

plug-in coils to monkey with. Here's some
thing too that I bet you overlooked on
WHL's list; your Dad won't have to put up
as much dough as he thinks . . you get a
100; discount if you don't offer a trade-in to
partly pay for it; costs you only $31.50 that
way]" "Gee Cramps, 1 did miss that :, . It
sounds better yet .. what do you say? FN
took a couple of deep drags on his pipe,
removed it from his mouth and said, "OK
Judy; I'll give you a green light on ~at one;
don't see how you can go wrong. I d move
fast though for someone may snap it up
if you delay. 1£ WRL pronounces it OK,
thats' good enough for me and .they·re not
very far from here .. just over In Iowa . .
so your parcel post cost won't be very great.
Let's talk to your Dad now".

Bubbling over with excitement, JU,dy
shouted to her Father, "Wait up Dad; we ve
got something to talk to you about". Tom
Mansfield, who was examining a new colt
in the corral, turned and smiled ~ he saw
Judy's eager approach. "I kno\~; .,he said,
"and I'll bet it'll cost me money . Hemem
ber Dad, you said you'd pay off what I
needed if FN said I should get that trans
mitter. Well he did and it's not going to
cost you so much either; we get 100; off as
long as we don't have anything to trade in
on it". Laughingly Tom turned to FN and

we've got something to talk to you about ..."
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* SALE *
MODEL 400 AND 501

TV CAMERAS

From $125.00

Each month we have a limited quantity of
used TV cameras which we make available
to hams at qreatly reduced prices. Some eem
eras were used as demonstrators by our sales
men; others like our Model 400 were traded
in for our SOl. A few are back from bein'iJ
rented out on special temporary survelllenee
jobs. Some were modified slightly to fit the
particular job and may have .xtr. hole. or
vary slightly in appearance from the photos.
All have been checked out end are quaranteed
for 90 days. Complete with vidicon end lens.

Model 400 sale price $125.00 fOB Hollis

Model 601 sal. price $160.00 FOB Hollis

These used cameral ere for lei. to redle arne.
tau" only. Include call laHa" with your order.

DON'T DELAY. ONLY A FEW ARE AVAIl

ABLE EACH MONTH.

For specifications on the 50 I see our ether .d
elsewher. in this issue. For specific,ltionl on
the 400 ,.. 1965 issues of 73.

VANGUARD LABS
196·23 Jamaica Av••

HolII., N. Y. 11423
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and Judy hung up.
\Vhen she arrived next morning, FN told

her that Joe had called and said that Larry
had examined him the previous evening. Joe
hadn't found it too difficult and Larry told
him that while he could not give him an
official opinion it appeared to him that Joe
had made the required percentage nicely
and probably with some to spare; the real
decision would come from FCC of course. Joe
had also discussed kits with FN and seemed
to have more or less settled on one and
would be out the next day to talk with
him about it.

FN, complying with the instructions on
the examination paper envelope, opened
it and passed the contents to Judy, asking
her first to read the envelope instructions
which were directed to the applicant and to
follow them to the letter. After doing so,
Judy carefully read over the questions, pon
dering a few of them with furrowed brow
and then carefully marked off what she
considered the correct answer on the formal
answer sheet supplied. She had completed
all of the answers in little more than half
an hour while FN read the morning paper
and smoked his faithful briar. Being a thor
ough-going youngster, Judy carefully went
over all of her answers, pausing at two points
to do a bit of deep thinking and then care
fully and completely erasing two answers
and substituting new marks. " The r e
Cramps," she finally announced, "that's it;
I think I've got most of them correct, at
least according to the way I understand it;
what now?" "That's all of it girl; the rest
is up to me and the FCC. I have to sign
the statement on the back, stick the whole
business in the envelope you brought with
you and drop it into the post-office when
I go down for the mail this evening. From
then on it's waiting game for you. You'll
either get a notice of failure from FCC or
a brand-spanldn' new license and a set of
call letters. Don't be in a dither though until
you get word; may be in two weeks, maybe
three, possibly six or eight. The FCC is
efficient but remember they have lots of
other divisions besides amateur and they
are far from overstaffed. It is anybody's
guess when you'll get the word. Don't try
to rush 'em by sending an inquiry; you'll
more than likely delay rather than help,
whatever action they take. Just be patient;
FCC has just recently mechanized their li
cense processing which should speed up the
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101 Trumbull st., ELIZABETH, N.J. 201 • FL 1·4200

"•.• What do you think about it. FN7"

issues but you'll not be a licensed operator
until you get that all-important little card in
the mail. Meanwhile, you're waiting for your
transmitter to arrive too so why don't you
just go play with your dolls or make mud
pies or whatever you girls do to pass time!"
"Oh Cramps, "dolls . . . mud-pies . .. what
you think ... I'm still five years old?" she
laughed. "Don't worry, between Dad and
Morn they'll dream up enough chores around
home to keep me occupied, What do you
think I did with the exam though?". 'Well
Judy," FN replied, "I'll give it the once-over
but just as Larry told Joe, there can be
nothing official about what I say ... all I
can do is express a personal opinion; the
FCC will give you the answer straight across
the board; just a minute now". FN" then
carefully ran his eyes down the question
sheet mentally checking each answer as he
went. In a few minutes he said, "I'm going
to say that I'm pretty sure you'll make it.
There were a couple of places where I
think you could have done a bi t better but
to me it appears that you have more than
an adequate number of correct answers to
make the grade. Well just seal it up now
so I can mail it this evening and wash
our hands of the whole biz till the magic
word arrives". Judy was already atingle with
hopeful anticipation as she mounted her bike
and peddled swiftly homeward.

The next morning Joe appeared at FN's
place ready to discuss his thoughts on a
transmitter, He lost no time in announcing,
"FN, I think I've found it. The more I studied
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the catalogs the more I kept coming back
to the little Knight-Kit T-60. Lots of kits
were pretty keen deals but the Knight-Kit
seemed to hit me just about right. Larry says
I can't go wrong on that ... what you think
about it?" "Well son, Larry is right; the
T-60 is a neat little package and not too
difficult to put together and get on the air.
You know of course that it also has modula
tion in it which involves a bit more work
than just a straight CW kit assembly but not
at all beyond you. You'll probably want to
work a bit of phone after you get your
General license so you're that much ahead.
About all you 'll need to add when you get
the higher grade ticket is a VFO and you
can pick one up at a modest cost or you
can build one if you're so inclined. I'll go
along with you on the T-60 and I'm sure
you'll find it a dandy little rig. I'm sure
you won't have any trouble putting it to
gether and wiring it but if you need any
help, drag it out here and we'll both get
on it". "Thanks FN," replied Joe, "but you've
already done a lot for us kids and Larry
has offered to give me a hand if I need it
so I think I'll tackle it on my own and bring
it out for you to look over and test when
I'm through with it. The little thing is just
within my budget so I'm going to order it
from Allied tonight as long as you've OK'd
it. It only has to come from Chicago so I
should have it in a week or less". "OK lad,
go ahead and buy it; I've seen and tested
quite a few of those little rigs and if you
do a reasonably good job in putting it to
gether and follow the book right to the dot,
you'll have yourself a nice piece of gear.
Like I told Judy, I'd like both you kids to
let me know two things; tell me when you
get your transmitters and let me know when
you hear from FCC. You probably will both
be ready to go on the air by the time your
license is in your hands. Larry told you I
suppose, that it takes more than a few days
to hear from FCCP" "Yeah, FN; wailing
will be a bit rough but nothing we can do
about it; we'll let you know when word
from FCC and our transmitters shows up".
So saying. Joe hopped his Honda and took
off. stopping at judy's on his way home to
compare examination reactions. As their
session lasted all afternoon, obviously it was
not entirely concerned with electronics!

W70E
Next instaIhnent: Judy and Joe reach the
top of the novice ladderl
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Ham Public Service
and Broadcast Stations

Ross Sheldon
3313 Avery S.W.
Huntsville. Alabama 35805

turning you to WAAY."
(BACKGROUND CODE UP AND OUT)
Note the favorable publicity given amateur

radio bv these broadcasts which are a public
service 'to the people in the threatened area
and to relatives and property owners out
side the area.

To get information, tune to, but do NOT
transmit on, the hurricane net frequencies.
Relay stations will repeat weather bulletins
several times, so you do NOT have to ask
for fills. PLEASE DO NOT TRANSMITII
Note the staled time of the weather bulletin.
If it is an hour old and the hurricane is
traveling 20 mph, the center is obviously 20
miles farther along. Correct for this in yow
report. WARNINGI Do NOT forecast th.
eventual route the hurricane will take. Hurri
canes change direction quickly and unpre
dictably, hence even the weather bureau will
not predict the complete path. Damage suits
from those claiming the wrong forecast lulled
them into a false sense of security are pos
sible. Just stick to the facts and DON'T
SPECULATE OR TRY TO INTERPRET.

Lay your groundwork in advance by find
ing out which stations will accept information
by amateur radio. (Showing them this article
might be a good Idea.) Ask whether they
just want the information, or wish to tape
broadcasts by phone. If they have a teletype
which gives them the same information you
hear the hams passing on the air they will be
interested primarily in the "color" of the spot
broadcast from a ham. plus whatever addi
tional information you may pick up.

• •Type up a complete broadcast, leaving
blanks to fill in with the changing data in
pencil. (distance and direction from what
city, wind velocity, direction and spe~ of
travel, etc. }. Read it aloud at least twice at
newscast speed to see how it sounds and
times before calling the station to record the
tape. The shorter the tape, the better. I aim
for 50 seconds with a minimum of 30 and
a maximum of 90 seconds.

It's a public service-and dam good public
relations. If you can swing it.

In any major town there is certain to be a
broadcast station specializing in spot news.
Such stations have both phone patch and
phone recording equipment. They welcome
phoned-in tips and recorded news stories.

Here in Huntsville, Alabama, as a part of
the Huntsville Amateur Radio Clubs program
of public relations and public service, spot
broadcasts giving hurricane news picked up
by ham radio are broadcast regularly during
the hurricane season. If other clubs decide to
do this, here are some tips:

Care should be taken to confine broadcasts
to specific hurricane infonnation, omitting
names and reports of damage, injuries and
other such "scare" items. Such items are
usually exaggerated and often completely
false. Leave that type information to the
news gathering agencies.

Following is the script of one of the
broadcasts made here, which others may use
as a guide:

(BACKGROUND MORSE CODE ON
RECEIVER LOUD THEN FADE)

"This is Ross Sheldon, an amateur radio
operator, relaying to radio station WAAY the
latest hurricane Alma information as received
by amateur radio from amateurs in the,
Carribean area.

"The amateurs from Puerto Rico to the
Canal Zone and along our gulf coast report
that Hurricane Alma is now 230 miles SSW
of Ft. Myers. moving at 16 miles per hour in
a northerly direction. It should pass abreast
of Ft. Myers, moving at 16 miles per hour in
given as to when or where it will strike the
central gulf coast.

"Winds at the center are 110 mph with
gale force winds spreading out 250 miles in
all directions.

"Shortwave listeners wishing to hear up
to-the-minute information on the hurricane
should tune to the amateur radio hurricane
net now in operation on 14,325 kHz where
tape recorded weather bureau reports and
other hurricane information is being relayed
to isolated areas by amateur stations en
gaged in hurricane duty.

'This is amateur radio station K4HKD re-
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THE D. & C. \VILSON COMPANY
T ilE LM FREQUEJliCY METER •••
AN UJliUSUAL VALUE. Why pay more
for the army's version (BC·221) when
this will do the same thing, is smaller, and
has modulation unit built in? The unit
contains an accurate two-frequency oscilla
tor which covers from 125 kHz to 20 MHz
or more. The basic frequencies are 125
250 KHz and 2-4 H~b. Calibration charts
may be made by simple interpolation ac
cording to instructions we will send you
if you need them. Power supply requ ire
ments are broad: fil. 12 or 24 volts, B+
from 200 to 475 volts according to internal
taps. Also contains two internal voltage
regulator tubes. Works well on battery or
AC power supplies. Let us pick you nut
a unit from the large stock ... the sooner
the order the more plush the unit. Com
plete with universal calibration chart
. . . . . . . . . . . . . • . . . • . . . . . • • . . • . . . . . . $34.50

NOW •• • A SCOI'E AJliD II ECEIVEII
COUPLED FOil T ilE MO ST EXACT·
I JliG F REQUEJliCY CALIBRATIONS!
A receiver which is crystal controlled on
2.5, 5, 10, 15 and 20 MHz allows instant
selection of the National Bureau of Stand
ards station WWV on the optimum fre
quency. Output of the receiver is coupled
to a scope which allows a local crystal
standard to be set not j ust to "zero beat",
which may be 20 Hz off, but to "zero
phase" with the Bureau of Standards. In
addition t here are filters for the one-second
ticks, 440 Hz standard, 600 Hz; standard
or voice announcements. Rack mounted, 5
inches tall, contains speaker, scope con
trols, receiver controls, Collins filter, AC
power supply and more. Made by Specific
Products, model WWVC , $148.95
BUY AN ARCI AT T illS LOW
PRICE . 100-156 MHz., easily converted for
ham use. Lots of space to build in power
supply. Uses heterodyne exciter. A single
crystal or VFO tunes both transmitter and
receiver ..•••.•.••••••••.••.....•125.00

SAVE YOURSELF ABOUT 5200 0 ox
A I'RECISION FREQUENCY MET ER.
The Lavoie LA.() meter is a rugged hetero
dyne-style unit that covers from 100 to
500 MHz; with an accuracy of 0.001% or
better. It contains a very accurate crystal
in a high quality oven for a reference
source. Dial read-out is a new style tape
dial. Calibration tables and instructions are

built in. Reference frequency is 4 :\JHz
and interpolation frequency is 166 to 3-l0
~JHz; modulation frequency is 800 Hz;
RF out is 50 microvolts or more; sensl
tivity in the receive mode is 10.000 micro
volts; power required 115/230 volts @ 50
to 1000 Hz. Has full complement of 25
tubes: 6X4W. OA2, OB2, 6BN6, 6BA6,
5814, 12AT7, 6AU6, 6AII6, 6AQ5, and a
CR·28/U crystal. NOW REDUCED TO
OUR LOWEST PRICE EVER ... 44500
AN ELECmONI C FAVORITE: D U
.MONT 340 SCO PE, Universally popular,
requires 115 V, 60 Hz. 100 V;ratts. T ubes:
2-6BK7A, 1·12AT7, 5·l2AU7, l-12AX7,
1-0A2, I-IX2A, 1·5AQPll, 1·5Y3GT. Fa;r
ly recent design and manufacture (about
1955) and are not World War II surplus
. ..... ...................... ..... ...8l.50
UN IVE RSALLY PO P U L AR TOI'
GRADE SCOI)El ! ! Tekt ron ix .~I ·tD

is the finest available for this price range!
Contains well known features such as DC
to 10 MHz operation; scope picture is de
layed * microsecond so that the start of
a fast pulse may be viewed; well calibrated
as only Tektronix scopes are; gain may be
set so that true voltage measurements may
be made; sweep speed is widely adjust
able; has a flat faced tube, two inputs, in.
ternal calibrator and so on. It is said that
th is unit has the best triggering circuit
of any Tektronix ever made. Fine for any
type of service shop, industry, school or
home lah $225.00
TOP QUALIT Y SIIORT WAVE II E
CEI VER. UP TO DATE D ESIGN
AR R·3 6 covers high frequency bands,
about 2 to 18 MHz., with frequency syn
thesizing oscillator control and digital tun
ing systems; uses 45 modern subminiature
tubes which are easily replaceable. 'Veight
about 100 lbs. We are selling at this low
price because we don't have a manual on
this piece of late equipment. Very few have
ever been placed on the market, so order
now while they last .......•...... $295.00
RCA 9 kHz ~IECHANICAL FILTEII,
FREQUENCY 300 kllz, resonating ca
pacity is internal; ripple less than .9 dB;
3 dB points 8 to 9 kHz; 50 dB points 17
Kllz ; coil resistance ahout 18 ohms. Per.
feet for usc where 10 kHz channels arc
used such as cn hand. Cuts out the in
terference fru m adjacent channels and
crud from wide selectivity skirts.... $5.9;)
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Stamped. "If.addr~sed envelope brin gs latest LIST. Our guarantee: If you are not ~Iltlsfled. return the equ ipment
wit hin 10 daYS In It. ori ginal condition. unmf)dlllad, and reoalva your fu ll money back. Sim ply pay only t ha I hlpplng
char. ... (What llOuld ba more fair than thaU) We buy and till! quali ty surplus.

THE D. & C. WILSON (;OMPANY
Box 393, Littleton, Colorado 80120 Phone 303·798.2629
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Gus Browning W4BPD
Cordova, South - Carolina

Gus:
Part 24

At the end of the last chapter I had just
entered the Union of South Africa from
Bcchuaniland, OTIe of the most desolate spots
I have ever seen- or at least the portion I
saw . At least the good roads I found in
South Africa made the rattley old bus a lot
easier to ride on and I could again open my
mouth without fear of my upper plate falling
out, and this was good!

We stopped at the little Customs House
at the border and in we all went, me and
those genuine Africans (I was the only Euro
pean on the bus, and I did look sort of "out
of place" ) . I guess I had even soaked up
some of the usual "aroma" that the Africans
have. I noticed that the Customs Offi cials
did not get too close to me for some reason;
I guess that "aroma" caused it . I guess he
had me tagged as some crazy American,
poor as a church mouse, riding that African
bus (he had me tagged right too). He
must have figured that it was not possible
for someone like me to have anything of real
value since the questions he asked went
somehing like this: where were you horn,
what nationality and color were m y mother
and father, (maybe I had gotten a little
suntan by this time making me look some
what off-color to him ) , did I have any fire
arms, any ammunition, any transistor radios,
or political affiliations and with whom? H e
made a few tick marks on the customs form s
and said sign here-this I did glad ly.
As there was no inspection of anything on
th e bus, the Africans and I piled back on
and away we went for what they call [o-burg
(Johannesburg to you fellows).

I was met by ZS6IF, Lamberth ; everything
was loaded in his car, and away we went for
his QTH. I headed to the shower to change
my color and smell; I really needed tha t
shower and when I emerged from it I felt
like a changed man. Roy, it was wonderful!
We went to Lamberth's shack to the rear
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of his garage. Lamberth is a Dutchman who
QSYed to ZS land some years ago; I think
he said about 1955 or so. By the time I
arrived he had changed 100% from being a
Dutchman to a South African.

His was just about the cleanest, smoothest,
slickest ham shack I have ever seen. Every
thing was home built and I mean beauti
fully built. Everything looked as if it was
just finished, cleaned up and polished yes
terday-it might have been too. L amberth
was one of those typically thorough Dutch
men in his job and you cou ld see it was
finished b y a master craftsman right down
to each screw being tightened up so the
screw slots were even lined up ; each sold er
connection was one of the wiped jobs, the
kind most hams d on't have the time or in
clination for anymore. His keyer, key lever,
etc. were all home constructed . It made me
glad to know that there are fellows in the
113m world who still go to all the pain and
strain to do such masterful work as Lamberth
had done there.

\Ve sat in his ham shack and had one of
those fine business eye-ball QSO·s-the kind
any of you fellows would like to have with
some of the DX stations in distant parts
of the world . H e wanted to know about any
number of W /K OXers he had heard and
been working all these years and all about
their rigs. He wanted to know the type of
bottles, plate voltage, and current they used;
also, all about the kinds of antennas the top
boys were using in the States. Luckily,
I think I personally kn ew every fellow
he asked me about and I even kn ew some
thing about many of their r igs. I could
never be sure of the exact plate voltage
or current thev ran ; most of them did

•
use a kilowatt more or less when I visited
them, but at that time nothing rare was
coming throngh- you might say the gomg
was not on the rough side at that moment
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REFLEX CAMERA American m,dl, t,kes 16 pies 127 film $1.50

GEIGER COUNTER complete w jmeter, 550 volt
transistor supply, less probe tube. #410 .. . . $4.00

ANALOG TIMER wls,nc motor, DC meter, 8 hr. input to 10K output,i. gear trern. M,de by Veeder Root. #VR $1.50

POLlCE.FlRE converters. Kit when wired makes
your car radio Into short wave receiver. High
band 100-200 me or low band 25.100 me. Either
kit $5 .00 or both kits $9.00

FEY transistors w ,sper sheets. I'N" rhannel lene-
tlon FET $1.00 ea 6/$5.00

240 AMP SILICON DIODES 100 PIV $5 .00

MICROAMP METER , brand new 100 micro,mps GE. #435 $1.50

METER wlthermocouple & sun cell demonstrates eledricity from
sun or he,t. #435K : $3.00

COMPUTER PC Salvage Boards 6/$1.00
IC INTEGRATED CIRCUITS TO·85 fl.t p.ck with speelal
she.t.. $1 .00 e.a. 2 for $1.75

NI_CAD battery cell 1.2S valt 6 amp haun $2.00

POLAROID fiLTER, demonstrate polarizing theories 2 sheets
5..5 incft $1 .00

BATTERY CHARGER kit. 3 amps 6 & 12 volt output. #207 $4 .00

fAIRCHILD CAMERA f·56, 20 Inch focal length. In trunk "/film
m'ls, c.blllS, .Iewfinder, eft. Manu,1 or electric. P,chge weighs
150 fbs., cost Gov't $2,500 .00 each $100.00

.--- ......~n .o;w...,.--.-- ...Y KIT output 6-12-24
verts DC 6 amps from 115 volt house
current. Used for powering surplus
gear, plating, charging. . ...#340 12.00

GUN CAMERA, st,ndard Air Force AN·6. Takes 50 ft. 16 mm.
Xlnt. #447 $17.50

MEMORY FRAMES, wired ror. frames from (om.
puters, xlnt (ondltlon, w/spers , ..
.. ..... .. ....... 180 ecre $4.00 '* G1,0 0 0 (ore $10.00

4096 core $12.50 '* 8192 (or. $15.00

SNIPERSCOPE M·3, complete, operation,l, len battery.
See in dark $225.00

LENS KIT, 12 Eastman Kadak cells with eKperlmenters
sheet. #222 $1.00

PUSH BUTTON tuner as-Sembly from Car R,dios w/osc:._
Rf-Ant coils 2/$1 .00

REED SWITCHES, triggered by magnet or coil, used In
burglar alarms 6 /$1.00

SNOOPERSCOPE TUBE see in dark, late model 603Z wlspte
sheet " $6 .50

SUN CElL, make electricity from the sun, lumba slae
w /leads & sh••t ·· · ···· · · · · . · · · 75f

FIRE ALARM H£AT SENSOR, an, setting from 50 to 300 f. Make
JOur own alano system for fira ,Iert 75' ea. 6/$3.00

EXPERIMEN •~nS RELAY package, 4
relays with instructions using as RF
noise gen., telephone ring-blink indi-
cator, AC buzzer #418 1.00

The abeve listin,l shows only a few of the hundreds of barllains
availahle in our Il~ palle cataloll crammed with fantastic & unusual
electronic &. optical equipment purchased from 1I0vt. and other
lource•. We havc a most unusual & varied stock fOf' the photo.bull.
R&D lab, amateur radio . etc.

All materia' shipped FOB Lynn, Mass, (you pay shippIng).
Minimum order $5.00;.....
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29 VOLT 50 AMP DC REGULATED
Operate on 115 volt 60 cycle Input with output of 29 volts
DC 50 amps filtered and regulated. Solid state components
with standard 19 Inch rack panel mounting , Excellent
condition. Shipping wgt. 175 Ibs . $75.00

29 YOLTS DC 35 AMPS REGULATED

Same type power supply as above with lesser output of
35 amps . ..._ _ . _ _ _.. _ $65 .00

1600 YOLTS DC 1.8 AMPS REGULATED

Solid state circuitry. 115 volt 60 cycle Input, rack panel
mountln9, filtered with 0.5% ripple. Onl, a few of these
on hand . Shipping wgt, 175 lbs. _ _ ._.._._... ._._..$75.00

5 YOLT FILAMENT XFMR 12 KY INSULATED

Unused government surplus, 120 voll 60 cycle Input with
2 isolated secondaries. 5.1 volt at 43 amps and 5.1 volts
at 14.5 amps. Use them back to back for a high powered
line Isolating transformer. _ _ .._.. _ $5.00
4X250 TUBE, used, OK ._ .$5.00
4X250 SOCKET w/chlmney & plate ring ..._... $4.00

One on I, •• • COLLINS KINEPLEX RCVR/XMTR TE-202F-5
& TE·202E·I . $200 takes all.
Don't have any Info on this but it's racks of transistorized
equipment & with power supplies. If you know what It
is you can stea l it for _._ __ _.. .$200.00

IBM WIRED MEMORY FRAMES

Removed from high priced computors. Exlnt condition .

4,000 core _ _.__ $12.50

B,ooO core _._._._ _ _ __._ _._ $15.00

16,384 co re _ $35 .00

LIGHT ACTIVATED SCR (LASCR)
Function of an SCR triggered by light thru the glass
window top of the TO·IB unit. Various applicatiQns in
tape readers, character recognition, logic circuitry, relay
replacement, night lighter brain. Offered at a fradion of
list price •• . only small quantity evelleble .

2S PlV $ .75 200 PlV $2.30

50 \.00 300 2.70
75 1,35 400 3.20
100 1.60 500 4,00

150 2.00 Under 2S V .50

New wlnter "talog hot·off·the-pren. W. keep no m,llIng
lilts. Send 25e for the best 80 page eatalot WII have eve!"
printed . MOnl bargaln5 than ever betere,
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- so just one kilowatt. You can't be too
sure of wh at might happen to the voltage
and currents later on!

Lamberth and I sat there and yakked
away, drinking some wonderful Dutch coffee
his wife brought in to us every now and
then. Lamberth still had some of that Dutch
accent and his wife's accent was very strong.
His children spoke perfect English and I
think all of them spoke the native language
they call Afrikans, which is a combination
( l think ) of Dutch, English, Flemish and
maybe even a few other European tongues
mixed with some native South African dia
lects. They say it's a very difficult language
to learn. I don't know because I don't think
I ever learned more than two or three words
of this complicated, tongue-twisting way to
speak.

The next morning we went out in his
back yard and looked over his beam-l think
it was a quad. He showed me the moon
bounce dish he was constructing-it was a
real beauty, absolutely perfectly buill. I hear
now that Lamberth's interest is moon-bounce
or tracking satellites and other UHF activity;
since I have not been hearing him on the
bands, I suppose this may be true.

Lamberth and his wife were very FB hosts
to me. Lambreth drove me around [ o-burg
quite a bit, showing me the various sights
there. One of the oddest things to be seen
are those huge mountains of earth in and
around Jo-burg. \Ve stopped beside one of
them and I got out of the car to look at it
closely. It seemed as if it was almost as hard
as cement- not a blade of grass was seen
growing on these hills. I asked Lamberth whv
this was and he told me the chemical process
they used to extract the gold made it im
possible for anything to grow.

I talked to a ZS sta tion a few years after
my visit there and he told me that some
chemist had found that it was now possible
for grass to be grown on this rock by some
kind of treatmen t to the soil. I think he
also said that a special grass seed was used
to seed the tops of some of these mounds.
He told me that someone had built a drive
in theatre on top of one of them, so I
I guess they won't be absolutely useless
from now on.

Lamberth drove me out to spend the night
with Brian, ZS6ANE (America North East
as he calls it ). He lived all they way across
town from Lamberth. Brian is a young mar
ried chap with one little girl who was about

JUNE 1967

3 years old. He is a very likeable fellow with
a wonderful wife. \Ve went to his hamshack
and sat up quite late having a good eyeball
QSO; there were even Cokes in the Fridge,
which made the stay with them that much
better. The next few days were spent visiting
a number of ZS6 fellows and seeing their
ham shacks. All were very well equipped and
had good antennas; they all seemed to be
good operators.

Oh yes, Lam berth asked me if I had
declared my gear to Customs when I had
entered the country; I told him I had not.
That's when he said that it was going to be
very difficult trying to get it out of the
country when I was ready to depart. I told
him I had never had any trouble getting
things out-getting them in yes, but not
getting them out. He said, "Well, you have
never tried getting things out of South
Africa yet." I did find a solution to this
problem later on but that's another story
and will be dealt with in full at the point
where it enters the story. It worked out
quite well in the end.

I really got to see some of the country
around Johannesburg, spending about 5 or
6 days there, sort of biding my time for the
departure date of the ship to Tristan, Gough
and Bouvet Island. I found I had a few more
days to spend between [o-burg and Cape
town so I got in touch with Sid, ZS4MG, in
Kroonstaid (about one-third the distance
from Jo-burg to Capetown). I gave him a
DX phone call and made arrangements for
him to meet me when I arrived there via
the train from [o-burg.

The train arrived in Kroonstaid about
1 AM and there was Sid at the railway
station in his little car- with his little goatee
and all. \Vhen he arrived at his home his
very sweet wife was still up-she even had
a big supper on the table for me. I could
see immediately that my stay with them was
going to be one of the stops where I could
pull off my shoes, roll up my pants, and dive
into the Fridge when I wanted to.

They told me to make myself at home
while there and that's exactly what I did,
every minute of my stay. I was even allowed
to operate from his station- up to then I
had not done very much operating from ZS
land. I had a number of FB rag chews with
Gus \ Vatchers, as some of them called them
selves. I told them how things were pro
gressing towards my forthcoming trip to the
islands. I always believe in keeping the
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fellows back home well informed so they can
be on the air when you arrive at a rare
country.

I knew all about some of the fellows tak
ing days off from their work to contact me.
I knew many of them would want to know
which d ay they should play sick. I had even
heard of one of them flying back to his
home in Ohio from his Texas vacation spot
just to work a new one. There is, I am
told, a doctor in NYC who will leave his
patient on the examination table wh en one
of the fellows gave him the Iand-Iine buzz
that I was on the air. Rill Eitel of Eimac
told me that so many of his crew got sick
on the first day I landed at some spot and
got going, that thei r production was very
drastically cut l Of course, I think he was
pulling my leg.

I can't see any real reason why, under
normal conditions, a fellow can' t tell you
where and when he will be at such and
such a spot, p rovided he knows when it will
be. You go on a DXpedition to work as
many fellows as possibl e and this is one
way to make sure you get plenty of callers
when you get going from a "gud one".
Sometimes I know it's not a good policy to
announce too far in advance where you are
planning on going; there is the possibility
of some eager beaver heating you there or
maybe getting telegrams or air mail letters
to London to stop you. Under these circum
stances it's always best to play it cool and
keep your mouth sh ut. I learned this the
hard way on the Chagos trip. This might
exp lain wh y Don Miller stays real quiet
most of the time as to where he is going
or planning on going.

Sid had a very nice peach orchard right
in his back yard , the peaches were about
one to two months from being full y ripe, and
tha t's wh en I told him and his wife I most
certainly would stop by and see them on
my return from the islands. 1 told them
about my being from the part of the USA
wh ere peaches and watermelons grew the
best and how I loved to wrap my lips
around peaches and whipped cream (urn
umm ). He said he would hold a few treefuls
just for me to eat upon my return.

I sure hated to leave Kroonstaid with all
that fine home cooking and the real friend
sh ip that both of them extended to me, hut
I kept looking at the calendar and saw "D"
day for the sh ips departure from Capetown
creeping up on me.

SMALL BUT POWERFUL

TIME PAYMENT PLAN AVAILABLE

Go Commercial .•.
Thet's rig ht. Ge t yo ur FCC commercial o per
ator's license, a nd t he n work, et g ood pev , in
you r "hobby" fiel d-rodio end elect ronics. W e
prepa re yo u b y correspo ndence, .u nd e r ou r "get
your license o r your money back " warranty. Get
full details in our free "FCC License Course
Brochure". W ri te :

P. O . BOX 312 CONCORD, N . H. 03301
FONE 603-225 -3358

Grantham School of Electronics, Dept. R,
1505 N. Western Ave., Hollywood, Calif. 9002T

&~RADIO

WE MAINTAIN THE LARGEST STOCK OF USED
EQUIPMENT IN THE NORTHEAST

WRITE FOR LATEST COMPLETE LIST

DON'T BE FOOLED BY

IMITATIONS!

Get the ORIGINAL
SYDM UR SOLID STATE " CD" IGNITION SYSTEM!

High Quali ty Components used thr oughout . Fiberglass Printed
Clre uit Board. Unitized Const ruction. S impllfled Kit Au rmb ly.
Reduces igniti on i nter ference.

ORDER yours TODAY !

COMPAC Assembled $34.75-
COM PAC KIT . . ... . . . . . . .. . .. 24.95 

* Add 75e for maili ng an d handling
N.Y . State Resident s ad d Sales Tax.

SYDMUR ELECTRONICS SPECIALTIES
1268 E. 12th St . Brooklyn, N.Y. 11230

122 73 MAGAZINE



206 EClst front Str.... Florence. Colorado

DXERS and DXERS-TO·BE

THE EASY WAY!
• No Books To Reael
• No Vllual Glmmlckl

To Dbtract You
• Jult L1lten And Learn
l osed on modem psychological
techn iques-this course will 'ok.
you beyond 13 w.p.m. In

LESS THAN HALf THE TlMEI
Also dvoilobte ern magnitflc tape.
See your dealer' nowl

The DXERS MAGAZINE
clo W4 BPD

Route I, Box 161 .A,
Cordova, S.C., U.S.A.

Want to keep up to t he minute of what's
happening DXwise ? Subscribe to Gus
Browning W4 BPO's new wee kly DXERS
MAGAZI NE. 16 pages of OX events, com
ing up DXped it ions, O Sl info, pix, etc.
Rates. US surface $B.50. US air mail $ 10.
West Indies $ 16.50. S. America and Eur
ope $1 9, rast of world $28.

LEARN RAO'O CODE

VH F- UHF
Converters an d Preamps for 50 t hru 432 Mc.

Write for literatu re.
Send for a sample copy of the VH F'e" the
only maga zine for VHF an d UHF hams.
Parks Electronics, 419 S.W. First Beaverton, Ore.

QUAD AND BEAM BREAKTHRU
QUADS: PROVEN SENSATION AL! All metal (e.s:eept spadn&:
insulator dowels) ; run m e; tlli'o d ement: absolute.lf complete
nth steel boom; all hardware; lli'tre and tlttinp ; terrtne pin
and dlret>th1ty; one man Installation; no bamboo or tlbrtd.us;
all quads use lingle 52 ohm eollJ.ia.t reemne: 10·11S·20 Quad,
$35 ; 15-20 Quad. $32; 10-15 Quad. $30; 20 litter Quad,
$25; 15 Meter Quad, $24 ; 10 Meter Quad, $23.
BEAMS: new complete with boom and hardware; SWR 1:1:
handles IS KW; adjustable enti re band; %" and 1" alum.
alloy tubing; single coaxial rcedllne :
4 EI 20 •• • ••• ••••• . $32.* 2 EllS ••••••••••• $12.
3 EI 20 ••••••••••.• 22.* 6 EI I 0 •• ••••••• •• 28.*
2 EI 20 • •• •.•.••• • • 16. 4 EII0 • •• ••• • .• •• 18.
S EilS • • .••• . • . . • • 28.* 10EI6 •. •• •••••• • 32.-
4 EI15 • • ••••. •••• • 25.* 4EI6 .• • • • • .•••• 15.
3 EI15 • . • • •• • • • • • • 16. * Has 20' shel boom
ALL BAND VE RTICAL V80 (6 thru SO) • •••••• • •• $16.95
ALL BAND VERTICAL VI60 (6 thru 160) ...... 18.95

Rem1t nth order; shipped dlarges ecueet,
GOTHAM, 1805 Purdy An., Dept. 73, Miami Beach, r IL 33139

Albullt " nt,ttlS three 12H'
LP '. 2y' hr. In. t rucUon

Late one evening I boarded the train for
Capetown; Sid and his wife and daughter
saw me off, and away I was for Capetown.
A really smooth ride all the way down. Those
South African trains are very p lush and
smooth riding and the Food in the d ining
cars is very good and reasonably priced .
T he cost of the fare was reasonab le too.
Arriving in the vicinity of Capetown at sun
rise the next morning I could see that it
was quite hilly a round the country and city.

Marge and Jack-ZSlR~1 and ZSlOU
met me at the railway station. They had
the mayor of the city along with them , and
after a very fine welcome, they insisted we
stop at a cold drink bar for a Coke ( it took
practically no convincing. I must say ) . As
usual when we sat down and ordered the
d rinks, (we all ordered Cokes) I told the
waitress to he sure to hring mine in the
bott le, please. She said OK, uud as is usual ,
she brought it to me in a glass.

J refused the drink and told her I wanted
it in the bottle; with a half frown she then
b rought me another. this time in the bottle .
The mayor said. "There is no difference,"
und that's when J said , " 0 11, yes there is.
I am a connisseur of Cokes, I know when
they are best ," He and Jack and Marge
had theirs in a glass, then they all ordered
another Coke in the bottle. Hight there in
the drink bar they had a sip and smack
test of Cokes-they would sip a little fro m
thei r glass. then take a swig from the bottle;
afte r a little of this testing all three de
cidcd that there is a difference. They all
said it was much better directly from the
bottle!

If I did notbing e lse in South Africa, I
converted th ree people to drinking Cokes
the right way-d irectly from the bott le!
After this litt lc episode the mayor departed ,
I guess for h is office, and Jack, Marge and
T departed for The Strand where they lived
in an upstairs apartment overlooking the
beach . The Strand of Capetown is a beach
side resort area, a sort of holiday spot,
where everyone goes on the week ends to
swim, fish, golf, etc. Marge works in a
beauty parlor and Jack sells insurance. They
are not in the wealthy class at all ; they
arc regul ar down to earth kind of people
ami the ir's is not a fancy apartment. T hey
had held a lx-droum especially reserved for
me, and their Fridge was jammed fu ll or
Cokes, fresh figs, Cape grapes, cantelopcs,
wa termelons, and other goodies.
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WANTED
SALES ENGINEERS

EARN

$20,000 per year

Based on commission from
sales and installation of just 3
Vanguard TV cameras per
week!

Full or Part Time

Closed circuit TV is recognized as a
definite necessity for many businesses
to combat rising costs. Thousands of
factories, office buildings, banks and

schools will welcome your demonstra
tion.

Using our Jist of applications as a guide
you will be able to show how any es
tablishment can use several cameras
and how each one can save thousands
of dollars through the resulting increase
in efficiency and security.

If you are over 2 l, have a working
knowledge of TV and are financially
responsible, we need you as a sales
engineer to demonstrate our Model
50 I in your area. To receive your ap
plication and additional details, send
us a resume of yourself and include a
self-addressed, stamped envelope.

VANGUARD LABS
196·23 Jamaica Ave.

Hollis. N. Y. 11423
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They took me into the radio shack (which
is not unusual you know) and I was shown
how to turn on the rig, turn the beam, and
they said, "Gus, the rig's yours as long as
you are here with us. Make yourself right
at home and sleep as late as you wish:' Af
ter a good many hours of eye-balling they
departed for bed, leaving me in the shack.
I immediately went on the air. getting on
14065, my DXpedition frequency; called a
CW CQ and had quite a ball working the
boys in the States. telling them that Tristan
da Cunha and Gough and Bouvet were get
tin g closer and closer all the tim e.

I stayed up until about 3 AM having my
self quite a ball I must say. I dragged my
self away from the pile-up that was still
calling me and slept until 10 AM the next
morning. When I got up, Marge and Jack
had left a note on the rig, so I would be
sure to see it I suppose, telling me to go
right ahead and fix my own breakfast; they
had to go to work. This was really making
me feel right at home- they had turned the
whole house over to me and they again
said I could use the rig as much as I wanted
to.

I had a very leisurely breakfast of coffee,
cantelopes, even ate a big slice of water
melon-for breakfast. Man, this was like
being back in South Carolina eating water
melon for breakfast . I did miss my grits
and sausage and eggs and Peggy's cooking
though .

. . . W4BPD

YK7TR
VK7TR. Ray Conrad of Hobart, Tasmania,

was completely burned out in the great fi re
which recently swept the South Australian
Island. His home and all contents including
all his radio gear, QSL's and logs were com
pletely destroyed . Ray and his XYL escaped
in their car from the fire which descended 011

their home at 75 mph. If those to whom
VK7TR owes QSL's will send new ca rds tn
his old QTH or to VK7CK, he will attempt to
QSL from memory. Ray and his XYL are
leaving April 22 for an exte nded trip stateside
via England. He expects to hit New En gland
und Pennsylvania after August 20, then on
wes t across the USA and back home. Don't
be surprised to hear his melodious accent
from G3LSF, WI BCR and W3CES and
others.
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250-WATT
S OLD E R I NG

IRON

Mrr. Y ASCO. 1I0 'nJlt .A.C. 50-cycle.
slngle · Dhue. U.L. -approvl.'d. Brand new
$3.95 Includlnl[ atand_

12 FT . TELEPHONE

Q STRETCH CORD
3 conductor ..Ire ..ltb .lK·53
anel a U31/GT plug.
PRICE •.•.•• .• .. • .• $1.49 ea,

RT- 82/APX· 6 TRANSCEIVER
F.uy to convert to 121 5 1\.Ic Ibm S tat ion.
Good Condition. Len Tubes •. . . . .. .S9.95

2~·J;4"'''. wi. 31,4 pounds.
POWER TRAN SFO RM ER

Output : 12. 24. 36 voIL~.

I nput : 100 , olts . 60 ercres ,
Iinele-phase. Will handle
2~ .mPll. Steel case Is
he rmet leally .e.led. 3¥" "

S2.!I ~

DIRECT_REAOIN G MA GNETI C
COMPASS

FU I\·r1oatlna: eard. ecmpen -

~
. . u tl nll: malfneU. and dial IIlht
I. avail . 1n 6- or 12-.... bulb.
. L uminou s dial. !lllrd. b~'

Bendlx-Pfoneer, 31;4 - J; 3 1;4"'
.~. :x 3%". 1% Ibs.

$8.50 postpaid.

RG 58A COAX CABLE
52 OHM, 100 ft. le",llls $3.95

NICKEL CADIUM BATTER Y
1.2 VOLTS

R t t"hueeable thousands or times .
A lka li ne uoul[e ba ltel')' s ln 
tned -p late. }' lat voltalf! curee
durln ll: dlJ<'harlfe . Will hold
ehlreEl tor lone period or time.
Jl l l h dlsehua-e ute Ull to
50 amps. Stili-proof. m aY be
used tn allY position. Appros .
u-ampere -nour capnclty. D i men
sions : 6" high ; 2· wide ; JA,.
t hick. A pprox. wt . 6 oa. Uses

ll<J tassi um hYdroxide (30 '1".. E lectroWpl
$1.95

8·DAY AIRCRAFT CLD C K
24-hr. dial and c1~ 11 dille
Ind ica tor . Center swetp sec 
ond hand. luminous f1 i"ll r l"
and hands on black fa ce.
Cue Is made or black pin
ue 314" mounune. !>lanu
ractu red by Waltham Watch Co.

$20.95 P ou pa itl

•
~ ""--- _.-- -

BLACKLITE KIT FOR ULTRA .
VIOL ET FL UORESCENC E

Fur QUllI ta t h' e
worll: In I.bontur,.
o r .bop tor mlner.1
JdenlltlCltlon and
dl,play. T M lon&
" . r e ultr. ·rtolet
lI a: ht produced er
the " '"aU or 8-
• aU la mpa " In a
n np or trom 35(10
to 3600 A. The wiles contain I hllh 
emlil io n phosphor In t he above rallge.
LamlK are of the blue-alan type tor
tllterlng out most visib le Il l tlt . K l'f
COSTAI S 8 : Ultra-violet t ube, brackers ,
balint, 'Utter. Wi re, p lug, and wl, lml:
dla ll'u m. (1 IO- VAC operat ion, Jonll:',wlve) .
'I-WATT KIT (514'" tube) . . ' $3.50 Kit
8 · WAT T tUT (l 2~ t Ube) • • •• $4.50I'pd.

NT· S WILLARD
6-VOLT STORA GE

BATTERY
R ated 2. 4 amp, hr .
A pproll:. dimensions :
3 ~'" I. s 1%· w. :r
2%' h. Weigh t : 1
lb. 3 oz. (phulle
case) Dry-charllrd.

$2.50

POTTER & BR UMFIELD RELAY
:tt Sll 5J. ~ S P O T
8 ,000 ohm 11 /11;
dl l . s 1 l1 /1G·
lonl". A ppro:l. w~ltllt

1 01:. IInmtt ka l l~'
.ealed. S tandard , -pIn minIature base .

$2.00

MINOR SWITCH
m-eestue». 3-001e with
I toppe r coli Ind rent coli
6- 12 volt. D.C. ott-normal
non-br ldg ln&" wiper .p
prox. d imens ions; ... lonr
x 4*". high x 1,,-" Wide .
wl'1a-ht : 1 lh. $9.'1.5

OiL CAPACITORS
1 mM. 25.000 Y. DC w esu oencuse r e
t eeteen T ype FP Styl El 1313854.

$39.95 eac h
10 or mor e. $35.00 ea ch.

COAX CABLE RG 59A /U

50 It. roll complete with coax
WUnR"~ .

PRI CE .... •. • • • • . •. • • $2.49 ea.

C& H SALES CO.
2176 £. COlorado St., Pasadena. Calil.

MUrra, '·1393

.All triCSI FOB PaJaiJena NnlsJJ
orherwil tl nOled, No COD'I.

U. S. NAVY
145·DAY TIMER

T his untt was used
by the Navy to actl
Tlte and de·activate
m ines at sea. il lS a
Ic ttlnll: f rom 1 to 145
d3:rS.
Unit contl1ns a 12
ecn D.C. permanent
malfnet motor. pred ·
a lon clerk merement,
I w It e he s , approxi
matelY 30 brus pre 
cblon gears: elH'!osed

In a metal case with Inspection window.
Approximate dimensions : 3*"' dia., 40"'
lonl[. Unused condit lon_
Cost Go.ernment hundreds or dollafl. Our
erree: $3.'5 each. postpaid.

SERVO MOTOR DRIVE
ACTUA TOR

_ _ Contllns 2 - 6 volt
pe rman ent magnet
moton. CUtn'Ilt con
l umptlon approx. 100
liA. 2- 8 ron DPDT
llelan . l Iany i"urs.
Unit completely en,
closed In a luminum

.. housl nl[ .••...•S4.00

RIC

ARC RADIO EQUIPMENT
Aile receiver ' #RI3 B :
VHF , 108-135 mc $19.95
AUC receher, RIOA/
AUG 520· 1S00 KC

• . • . . . . . . . . . . . $22.50
A nc transmitter T366A:
28 volt DC. 160- 132
me . .• ....• .•. . $19.9.5
B · I 0A ecnrereer $24.95

D -I 0A 28VDC dynamotor used w/above
reeetver •..•.••. " ...•.•... .. ... .. $5.00
Controls : C-18, C_22. C-3T and 0984.
Ea. • $7.50
CV-265/AIL"I'-30A Conferter • • • .• . $29.50
E -13B/ AIL"'-30 Raclr: 7.50
A -13A Antenna • • • • • • •• • • • • • • • • • • 35.00$14.95

X.BAND POWER LEVEL TEST S ET,
TS-36/AP
Brand new, Sn orlalnal
n~c]l[lng. hu acceasorlel .
l Ieasurea 10 to 30 dbm.
8100·9500 IDe.

TEST SCOP E-SYNCHROSCOP E-
PULS E ANALYZ ER

lD· 59/APA ·1I . Lite
production. )Iodular
, uba,5emb ly consnuc
tlon. Video amplifier
is lIat to • me.
3 BPI tlruentltlon.
Test · srope u wtooth
2:;-20.000 a . lI u a ll
norm. l Ielt-Ieop e
contro ls. AI u nchro 

~pe .ml pu lst analner. I «'<'Pts po rCl t lr t
or nelfUlre plIlsrs . Vldco de laT clrf liit
pe rmit. leadln, edge or pU]st" 10 be seen.
Callbra ted·dlal horltontal IhUt mu surt s
pulse dllratlons Irom 0.5 to 100 mi crosec
onds . ~Inewan -os cillato r calibrator mea s
ures re currence ru es from 200 to 6000
pps accurate within 0.4 % . B uil t -In power
aU DPly rellu lres 1151'. 400 er , 196 watts .
Jo;.ternal 60 C}' power supply rna}' be made
t o rurn ls h plus 350 and-1300 .1'dc and
#l .3 vac. I n excellent condit ion. w ith all
19 tuhes. schematic wnn Pllrta values.
parts - location pict ur es. operating t nn ruc
t lons. t heory exptenatten. and maintenance
charta . Shlp plnl[ wel ll: ht 60 Iba, Used.
good. Price each $1 9.50

GENERAL ELECTRiC FULL WAVE
BRIDGE GERMANIUM RECTIFIER

Input 11T volt AC. Gut
put 115 volt D C at 10
a lll peres approxlmale di 
mensions : 4*" x 4%," x
7 JA," 10na: wela-hL : 3%
rbs.
PRICE ..... $9.9.5 tach
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MORE TALK POWER
WIT HOUT DISTORT ION

SPEECH COMPRESSOR CSPII
A New e nd novel design provides inste n
te ne ous peek limiting with no distortion . The
unit installs in microphone leads and provides
en effective average power gain of 10 d B
re lative to the peek ou tput. Its usefu lness
epplles to ti ll forms of vo ice rrensmlssicns
inc lud inq e nd es pecia lly single sldebend.

Price : $111.00 Postpa id in U.s.A.
(Add 3% Tal in Mass. )
Write For Free .roclture

COMOEL, INC.
218 Bay Rd ., Hamilton, Mass. 01982

Letters
(cont'd f r om pag, 4 )

Dear 13.
You r Mar(" h Issue uf 13 J\1aJ[adne with t he- 73 n-en

sistor ci rcuits i!l by fa r t he Lest issue 1" '13 ever re
cetved •. • 1 wo rk t he A ir F'orce MARS CW 'I'rn nscon
Net. a UtI u sed t he audio puasbu nd filter described in
Fi~. 14, het.ween t he headsets and t he recolver, It s ure
does the trick at 1332 k H z wh ich ill d OIl (' to t he
CMU time s ig na l!l . It. completely e limi nated e MU
and bringa CW s ig nals up no end- hence I s m fi g uring
on sett ing the t hing between t he first audio a nd sec
o nd detec t or of my receiver. T his way I won't h a ve
to wea r a ee t of "cans" all the time.

W ith this f ilt e r in my receiver I a m able to g ive
all t he fellows a QSAS QRKS sig na l report, but when
I take it out there is so much crud on the darned
frequency tha t it knocks 'em down to 2/2 for sur e.

Cha rlie Hobtrom WA 0 GYK
Fairbury, Sebra llka

Dea r 73:
I sm particular ly In terested in t .ransts tore a nd wh ile

all 13's are good, t h is one is the goodellt - uh huh. So
sen d 3 COllies of March p lease. I h ave som e kids I'm
getting started in r r analstcra t oo.

Walt Burdine W8ZCV
Waynesville, Ohio

Unhappy
Dear 73:

I have just one fault to f ind: the magazine geta
here very late . •• very fine on everything else. I
t h ink you a re putting out a fine magazine and I will
sup por t it all I can .

Glen Wil!wn W A60RZ
San Pablo, California

T his iRllUIl w all mailed on Ma y 20th. The J u ly issue
will be lfIailed 0 11 t he lOt h (I f L u ne . A fl er t hat 11/1. nwga
zine/J w i ll be mflil,d by t he 10 th of fl!/" Jlr"cl'I/ iny mouth.

FOR
MORE
OX PUNCH

Cush Croft Monobeo rn s combine supe rior e lec
trical and mechanical features .w ith th e best
qua lity materials and workmclnship. They w ill
provide re liable day to day amateur ecmmuni
cations and that extrc OX punch, when needed,
for contest work or emergency comm unications.

KulIIos
Dea r 73 :

I just had to sit down and write Y OU a letter. W hat
about ? Ma ny t hinKS, - f in t ot all , about. t he quality
of 73's a rt ic lea. Superb I I n the past eleven )'ea rs of
h amm ing I k now or no mall that equals you rs.

Scanni ng a typi("al L'lSUe of 73, t he transistor articles
immed ia tely catch m y attention- I usually spe nd at
least an hou r on these gems- next a qu ick trip to t he
back , t he best place to bea tn reading a n y malt, plus I
al wsys f in d somet h ing interesting in N ew Products
and Books.

Whenever Jim Ffsk desc r-ibes some phase of hamming
th rough his high qu a lity booklets---he r ece ives m y vot.e
every time I More of t he same Jim I The tech n icie.na up
here found the Coaxia l H andbook inva luahle , but m y
sel f-being a aofid s ta te n u t-e-devoured "73 Usefu l
Transisto r Olreu tta".

Df'ar 13 :

More t han 50 years ago I purchased my first h a m
radio equipment. The recetvee was s lide r tu ned w ith
an elect ro lytic de tector using a Wallaaton sp r ing w ire
contae t tng an acid solution in a carbo n cup . The
transmitter used a spa r k ga p .

Today I'm still enthused as I read your selected
a rticles on n ew equ ip ment and how t o bu ild one's own.

Phil Shigley WH6SJA
Reddinll', California

Roy Sehoonovee 3C8 AG/ VE8
Wlnnipe&", Manitoba, C. na d.

621 HAYWARD STREET

MANCHESTER , N . H. 03103

A28-3 10 Meter, 3 Element, Boom 10' $31.95
A28-4 10 Meter, 4 Element, Boom 18' 42.95
A21-3 lS Meter, 3 Element, 800m 12' 39.95
A21-4 15 Meter, 4 Element, 800m 22' 59.95
Al4-2 20 Meter, 2 Element, Boom 10' 49.95
Al4-3 20 Mete r, 3 Element, 800m 20' 77.50

SEE YOUR DEALER OR WRITE FOR CATALOG.

C~t
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Ou r 73:

For the past seve ra l yea rs now. 1 have enjoyed
reee rv m a my copy o f "73 Magazine". I look for ward
to sPeing man y new and different approaches to co n
s t ru ct i" n articles and f _ 1 t hat t his magazine k t'E'l )l!,
me mo re t ha n adequate-ly lIuppli..d.

Incidentally, I also w rite a w eek fy colum n fo r one
of the local n e w apapera a nd find this very rewa rding
wit h respect t o the interest « eneretec in ' t he hobby".

1I0pinJ( to bu ild u p the 'I' ea neis tortaed Dil{ital
Idt'ntification Generato r and have already written to
Barry Todd regarding the diode m a t r ix . Last su m mer
[ got " hooked" o n the integrated circuit keye r , and
ca n only say t hat it works like a cha mp.

HTTY is m y chief inte rest t hese days . wou ld su re
like to Ii..e mo re articles in t h is vein . P oss ibly I can
ndd my two cents worth at som e future date.

James II. Sayer. VP9HY
S m it hs P a r illh. Bermuda

Dear 73 :

I aa w a March 1967 iss ue of 73 m a l{a z ine last nillht
at ou r ham meet ing a nd it s ure d id im p ress me. All
t hose real interesting tran/listor c i rcu its. I don't see
how you ca n put so m u ch good information in o ne
publication.

1 have been taking the A RRL QST, but my s ub
scr ip t ion is up and 1 am g oinJ( to take 73.

You may be intereste-d to know t hat o ne of o u r
ham friends who is well educated in e lectronics made
the s ta te me n t last n ight at the ham meeting, "I have
been taking QST m ag a zine, and 1 a m so far behi nd
1 wa.s unable t o rea d 73: ' That is h o w m uch he has
been m iss ing m y no t subscribing to your m ag a z ine
ear-ljer-,

Plea se s ta r t m y s u bsc r ip t io n with t he Ma r ch 1967
iss ue--I s u re do want t hat book.

I.evy Belcher K 4TS X
GlasKow. Kentucky

n ea r 73:

Co ngratulations on the February 73 wh ich a rrived
he re today. I have been II subscr tber of 73 f rom issue
n umber one and have written p ublicly about it in o u r
8n'ak- ln- you h a ve now hit t he jackpot w ith t he n e w
Linding. Of t he m aterial inalde, t here is a lways much
(If interest for me so 1 eontfnue t o rate the m a ga z ine
number o ne . ..

.Joek White ZL2GX
Co n tto. t and Awards J lanall:er
XtoW Ztoaland Association of

Radio Transmitters

J)t'ar 73:

I've been wa nting to tell you ho w much I. & n on
hum. e n joy m uch of 73. I 'm not q ua lif ied to com ment
o n the techn ical articles ( my h usband sa ys a t leas t
o nee Il month , " 73 sure hall it bent over the ot.her
t wo" ), bu t I cert ainly f ind the ove ral l m agazine much
m ore Itp pt'nling th a n CQ or QS T , I've taken a "begf n
ni n" bt')l:inne r's" cou rse in electronics and a bso r-bed
quite It bi t by osmosis (what w ife could avoid thRt
w hen he r husband is affl icted w ith t he disease of ham
r ad io I) a nd occasionally I even f ind a t echn ica l or
general in formation article I ca n m uddle t hrough .

I do n ' t want to ramble o n . so I' ll just say t hat in
this household 73 is eonaldered tops.

Mrs, Hrather JOrKenlien
XYL of KlOCK

JUNE 1967

MORE RANGE .•.
with NO NOISE

CUSTOM SYSTE MS
KIT S . ACCESSOR IES

I

ELIMINATE IGNI TION NOISE
ELECTRO· SHIELD ~

YOUR ENGINE
FROM

ALUM NUM TOWERS
ALL KINDS

• WON'T RUST
• NO GUYS
• TILT OVER - CRANK UP

Write Postcard

GATEWAY TOWER CO .
7530 Big Bend

St . Lo uis , Mis sour i·63 119

73 Magazine
CUMULATIVE INDEX
October 1 9 60~December 1966

Now available for 25¢

73 Magazine

Peterborough. N.H. 03458
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GET IT from GOODHEART! SELL IT to GOODHEART!

dDne at

typea •.. P.U .R .

Meters, VTYM
Mili lvac RM·27D 0-250 J<\' to 1 KV. 1 to 4% ... .. ... 150.00
Millivac Mv;18C w/probea 0- 10 mv -l Jrv ee, 50 mv dc . • 149.50
Hewl.Pack # 4000 0·1 mv · 300 y ac w/ book, OK eltd .. 160.00
Hewl _Paek # 4 10B atl-purpese VTVM w/probe &

T Adapter ... .. .... .... ....•....•.•.. • .. •. . .. .. . .. 160.00
S ier ra Car. Freq . # IOIC : 20-500 ke ; - SO to + 40 dbm .. 135.00

Noise & Field Strength Meters
St llddart. Fer ris . AN/ tyPCI, too many to Ibt uere .. .. P U.R

05cilloscopes, Scope Camera
DnMont 401 : Iden tical X . Y mp's; dc·l00 ke ; 10 my.. 175.00
Hewl.Pac:k 120A : r ue/ ea: 10 my/ em ; de-200 kc 250.00
Analab 11208 /700 : z-r rece. prec1l lon caUb . • 0-1 me 300.00
Takt. 512: 3 us-.3 see/cm : 5 mv/ cm ; dc-2 me 295.00
Tekt. SH AD: .1 us/ em : .25 v/ern; 5 ey·l0 me 275.00
Tekt. 5 14AD: .1 ul · .Ol sec/cm: 30 mv/ em: dc- lO: me .. 350.00
Tekt. RM-45 Is rack-mte #545. Less plulil: lnl. (0 ) . . . . 850.00
Tlkt. C. A 2-t race plua:ln Ie) .. $200. 53/ 54C a-trace. . 150.{){I
Tekt. 53C 2- t race •... $87.1i0. 1i3 B hi-pin wide-pan 60.00
Falrcbild Polaroll1 # 302 w1th f/1. 9 Iena like new 149.50

Panoramic Analyter
lP·IAZM w/PS-IC pwr Iply. esc.• w/ hook. Ionic anal . . 495.00

Power Supplies , Regulated DC
Mil ro 2226- 1: Sol id sta te, 5-36 v, 0-30 amps 225.00
Oru . Barnes 5_S00F : 0-500v•.3A & 0 -300v•.15A 139.50
NJE scuc-uete 900-1300 y. 1.5A. 208-220 y 1 ph In 175.0 0
And 45 ot her types from $17.50 and up l P.U .R.

Power at 400 cy. Electronic
TI C 400A8 : 3 ~ 0 -4 2 0 "Y. so-tao vc 1 ph. 100 VA . . ... 125.00
Beh/m an Invertron 50SC6: Outpu t Is 3 phase. 500 VA .. 595.00

Power at 400 cy. Rotary Machine
I pb 6.25 K"'A t21l/2~Ov. I nput ~ 1 6 y 3 Dh 60 cy .... 395.00

Pulse & Delay Generators
Tekt. , Hewl·Pack. Datapulse, etc., too wany to list . . P.U .R .

Radar. Tocan, Transponder
APA.39. UPM·6B, H I·V Dividers . too many to nst.. . P.U .R .

Recorders, Graphic
BrUsh. E6t.erllne-Ang us. etc.. too many to Ust here ... . P U.R .

ReCjJulators. Line Voltoge
Sol'llnson 1000S: 0.1 % reau r.. 3% max. har m;! 1 kva 89.50
S UP. Elect. IE · 5102 : l ama as above. up to 2~ kn 199.50
Sup. Elect.IE . 20060: Same but rugged. MIL. 3 b a ..•• 279.50
Sup EI ~ot . IE · 51 05: Same hut 5 sva ( l llh 110-120..) .. 350.00
Sor. 5000.2S : Same. 5 kfa . but 230 v 1 pb In &. out.. 350.00
SuP . or Gen. Radio 1lI70AL 6 kn electromechan1cal. . .. 279.50
Sup. EM. -I 11 5 eiect-mecn 15 Irva 1 uh; 120 v 111 & out .. 395.00
Sup. EM·4228 : 211h kva 1 ph . 230 , In &: out . .. .... 495.00

Semiconductor Te ster
Ba ird GP ·4 w/ l ocket Adapter . NPN & PNP. $415

value .• .. . . ....• .• .••..•...••..•.••.......• • • •. ... . 195.00

Complete Wat llf"

Servo. Synchro Tester
SerYOacope Mod. 1l 00-H : 0.1 ·20 CY v P- P. 1% 225 00

Signal Generators, Microvolt Calibrated
lP : 9% kc-50 me. ew/ am. Up to 1 v open ckt 199.50
Boonton 203/207: 0.1-25 me by het. a VHF a:enerator .. 150.00
TS · t106 : .085· 40 me cw/am, up to 15 v to 20 ohmBl 995.00
TS· 608 : 40-400 me cw/am . up to 2S v to 50 ohms I 695.00
Meas. # 80: 2- 400 me cw/am. up to 0.1 v to 50 ohms .. 265.00
Hewl·P. 60SA : 10· 500 me cw/am. to I v 50 ohms. (C ) •. 595.00
Boont. 202E/207E : 0. 1·21 6 me ew/am /fm . 2 v (C l ... . 550.00
Boon. 22!lA : 10-500 mc cw/alll, I SO·500 me fm. (C) • . 550.00
B_W # 75 : 10·-140 mc cw/am/t m/llm. xt! eal. &. l'6set ; h 88

AFC ; gnd 10 outperrorm H.P. 6U8D ror FAA demo... 795.00
Hewl·Pack #614A: 0.8-2. 1 r eo 0 dbm 50 ohml (C) . . 995.00
Hewl·Pack 6 16A : 1.8-4 IIC. 0 dbm 50 ohms 5ll0.00
And 26 other typed Wri te for list or tell needl!

Sonar Test Seh
OAX.', OCP. ( · ) : Send. reeehe. llIeasure; w/ transdue .. P.U .R.

Teletype
TT·4A. CV_89, #14'1. # 15. # 19. Books : write for lil t . . P .U .R.

Transformers
SP.600 ReYr plat e/rII : 610 'ct.. 1SA, etc. New 4.95
Scope: 1490. 1100. 780 ct. many 2~'s & 6.3',. new 6.95
Isolatlng depup/ down : 1I5 / 230/ 18PDOO 125 v: 7lh lI:va .. 49. 110

TunblCjJ-Fork Oscillators
62Y2 cy to 10.000 eY: phenomenal accu racy! Send tor lut.

Wattmeters , RF
Calorlm eten. $2951 and othElr

EVERYTHING UNCONDITIONAllY GUARANTEED! WE PAY HIGHEST AND FASTESTI

Ie) means with Cert. of Colib . traceable to N.B.S. If Item isn't already cert., we can lJ.I it
request. TIME PAY PLAN: BIIY anythln9 over $149.00 with 10% down .

Ael"Onoutlcal Radio·Shop Equpt.
Collins Radi o " l I F O R" 1'~H Se t IJUIl<J new ::;:47&A1..$475. 00
A.R.C. H· j4. UPM · 6B, 'rece n Testers, I LS &

Omm, etc.. . . . . . .. . . . . . . . . . . . . . . . . .. . • . . . . • . . . . . . . P .U .R .
Amplifiers, DC thMl Microwave

Too many to iin he re : .end tor lis t or I,k for needs .
Audio Test Equipment

J a ckson #655 OscllJa tor 20-:lO0.000 cy .• _ ,' $49.95
Hewl .Pack #2028 CHe. ~-50.0(){l C'J'. 2%. fia t 1 db 179.50
Hewl.Pa ck # 205AG 0 80. & Gain Set 20-21),000 Cy _. 195.00
Hewi-Pa ck. <; 650A R 0 8C. 10 cy to 10 me f lat . accurate .. 295.00
Hewl.Pack #3308 R Distor tion AnalYzer llke new 350.00
He.. I. Pack #300A Harmonic w ave Anal~'ze r (C) 195.00
Gen Radio # 736A Wave Anal)'Zer (C ) U 2i5 value 295.00
Gen Radio #783A Audl!) Wattmeter 2 mw.lOO w.

40 Z'a ••.... ............•• ............... .. .. . ...•. 199.50
Bridges & Other Precision Equpt

Boontoon # I(iOA l,l ·Mcter 5U kc to 75 me 495.00
BClOn ton # 190A Q-M eter 20 to 260 me 395.00
Decade BOU ll tor U . C & L: Too many to IlB t here .. P.U .R.
Galvanometen: P ointer . Light -Bea m. Elect ronic P. U.R.
Gen. Radio # 821A Twln -T I mp Brlda:e 0 . ~ 6 -40 me .• •. 275.00
Othllf" Gen. Radi o, F reed Kintel. Marconi Bridges .... P.U .R .
Gen. Radio & Leeds & Northup P reetaten v -Dtvtdets. . P.U .8.
Gerbeh Ratio Tran .001" accu ra.cr AC volt. D ivi uetll .. P . U. R.
l &N # 4230 Wheatstone Br ld",. 01% (Anthony Pau em ! .4 75.00
l &N # 4285 Kelvin Bri dge wl,lIfO•.0001 to 26.6 onm .. 250.00
L&N # 7552 ( K21 Potentiometer (C) 350.00
l& N # 7591 Volt Box (Iold only ",ith P otentiometer ) 87.50

Communications Receivers
SW L NEWS DXer 0' the Month ules Hallie. R 45/ ARR·1

ecve: 550 kc-43 mc cooun. crank tunine 2 RF & 2 IF.
Sepa rate mtxer w/VR reguj, 3 xu. 3 lIO n-xU. Select choice
H88 a- jaerer. AVC/MVC. AF/ RF Gal ll.l . CW/ MCW. P itch,
A."L. New or like new, allined. grtd, (needl 260vdc, 6.Sfae)
\VUh book . . . . . . . . •. . . . . . . ••. . • . . • •.• . . • • . • • • • •• • . 149.50

Pwr Sp ly w/col'd. plug . . .$30.00. I' we ad d SSB. add . .• 20.00
8- 23/A RC_5 Command nevr 190-550 ke, q -s'ee. Checked 14.95
# 12 8 .22 Command Hevr 540- 1600 w/tunlng graph ..... 17 .95
DZ-I Su perhet Ln-Freq . nee 15-70 &: 100-1500 kc. New 89.50
RBl _5 THF Le -Preq. Bcvr 15-600 kc ese.• ",/ book .••• 125.00
S p·600JX for rack mtg ese.• w/ book, .54-54mc 249.50
R.44/ ARR·5 A}lIFM 27-143 me modH. for hetter aena .. 149.50
R. 54 & R·444 / AP R. 4 w/CV· 253 or TN's, 38-4000 mc.. P .U R.

Communic . Xmtrs & Pwr Supplies
AN/ F RC_6A SO-40 mc FM 50 W revr/xmLr, US v. "

60 CY •••• • , • • ~ •• • ••• •• •• •••••••• •• •• .••••• •• •• • • •• •59.50
TDQ Xmtr U S-US me AM. 45 W Po. 115 v SO t1 pwr . P. U. R.
TOZ X mtr 225·400 me AM. 30 W P o. U S v 60 cy pwr . P. U. R.
TC M Pwr Sp ly fu rnishes bot h HV'a ror ART -I S. New .. 49.50
RA.62 furnlshea aU voUlles for SCR-522. Checked . ..•• 17.95

Couliters
Hewl.Pack # 522B R Untveual (r req. &; P eriod ) 120 ke .. 995.00
Berk. # 7S60 R or CMC #226A unheual, to 1.2 mc..... 450.00
North. Engrg. like HP #524C. nixie readout. 10 mc • • 1150.00
Plu gins for above extend to 100 &: 220 mc. each (C) . • . 200.00
H. P. #540A Trana. Ose. extenda 200 to 5000 me (C) . . 175.00

Direction Finder
DU- I l OilP w/pr~mp/phucr .2-1.6 mc. undlrectlonll .. .29.95

' . Frequency Meters
lM : .125-20 me•.01900 at!. cheeked. grtd. w/data 57.50
TS-323 : 20·480 me, .001% xtl. OK i nd, w/data ...•.• 169.50
PRO # 504 100-10.000 mc better than .08% . w/ da ta . . . 395.00

Leak Detector
Beckman Mod. 140 #14.000 Mass SIJe<:trometer.

H elium . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . $1000
Megger s

Hind-Crank &: 120 v 60 cy. too mallY to list h ~ re ... . P .U.R .
Meter Calibrators, Precision Pwr Splles

Fluk a. Klntel, eb .• DC. sq-wave. too many to list .. P.U .R.
Meters, Digital

Switching & Integ rati ng. DC &: AC. too many list .... P .U .R.
Meters : Phase, Multi-. Pr ecision

Acton # 320AB Phase Metllr 1-10U.000 CY IV / book. en ••• 89.50
Weston # 432 Wat tmeter %% 1 ph DC to 1 ke.

to 1500 W .. ..... ....... .• .. . • .. . .• ...••. .• •••• .•• 149. liO
Sens. Rea. # HS .02-50 VDC, lh% D 'Arsonvai liOK

ohml/V .. •.... , . . , ••..•.. .• .•... .. ...• ...•...•••••. 99.50
Sflna. Rill. Electroltatic DC·SOO ke. to 5 KV. 1" .... 130.00
Grelbach '>i:% Ml uA de, hal rllne Ihadow. no parallax .. 99.50
Welton 341 /370. GE P 3. "''' dynam.. ae/de

, .ma•..,. (C ) P.U.R.

ThTa page shows only a smell pert of our inventory,
a nd o ur e ntire inventory keeps c: hang ln9 . • • 10
Catalo9s of Su rplu5 a re Silly ••. Write for you r
Spedflc needsl WE ALSO BUYI TELL US WHAT
YO U H AVEl

R. E. GOODHEART CO•• INC.
P. O . Box 1220

BEVERLY HILLS, CALIFORNIA. 90213
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The World's First 117V/12V All-Transistor
Communications Receiver Is Available Now
In 1SO Radio Shack Stores Coast to Coast!

• Over 30 semiconductors - no tubes, no
nuvistors - the DX· 150 is 100% solid state!

• SS B/CW /A M reception . covering 535KC
through 30MC in 4 s/ide.rule bands/

• Product detector for SSB/CW. plus fast
and slow AVC; variable-pitch BfO!

• Illuminated electrical bandspread fully
calibrated for the Amateur and CB band s/

• Cascade Rf stage; ANL for Rf and A f ; iener
stabilized ; on aud io; illuminated "S" meter!

• Built-in monitor speaker plus front-panel
jad for eJderna/ ( optional) matching sp eaker!

ONLY

11995
THE ®"<.EAL,shc.:. DX-1SO

New, bi g, excitin g, p rof essiona l - the
Reali stic OX- I SO obso let es tube receivers
and warm up, bani shes f orever yo ur depend
ence on house cu rren t to s tay in opera
t ion . For example: th e DX-150 w i ll run 100
hou rs on 8 n-ceus if cu rrent fails , or isn 't
available, or on f ield day. Additi onally , it

w ill opera te from a car's c igarette lighter or any other mobi le
or base 12VOC sou rce ! Of course a 11 7VAC power supp ly is
built in. OX· 150 is a h usky brute: 141/8 x 91/4 X 61/2". with a
massive s i lver extr uded front panel, so l id meta l knobs, grey
metal cab in et , 14 pound s o f Qua l ity.

A NEW STANDARD OF RECEIVER VALUE!
Priced Radio Shack 's way (factory-to -you ) t he OX-ISO saves you
abou t $100 off traditi onal prici ng methods. Yet it o ffe rs 11 front
co nt ro l s; dual power su pp ly ; 121/4" sfide-rule dial in S co lors:
con t inu ous covera ge from 53S KC through 30MC, inc luding 160
th rough 10 meters; separa te detector c i rc u its for AM (diode,
and SSB/ CW (4-diode bridge); sens i t iv it y good to 0.5,u.v at 30MC.
Nobody but nobody but 44-year-old Radio Shack co u ld have
created t his uniq ue product fo r $119.95. You better believe it !

THERE'S A STORE NEAR YOU! REALISTIC DX-l SO CUSTOM ACCESSORIES

Exact - match external Voi ce - Frequen cy
speaker c uts out built-in monitor, inc ludes
lead and plug. 20- 1S00: $7.95 ( 4 Ibs.)

12VDC portab le pack with all cab les, plugs.
a -long- l if e batter ies; includes plug-to -plug
an d plu g-to-l ighter cord sets, 20-1501 : Onl y
$7.95 (wt. 4 tbs. w I batteries)

East: 730 Commonwealth Ave., Boston, Mass. 02215

11111, 1° _ ° 11iIOIl ....-..
11111\ · O OO O OQ O
IUlH

I ' I

I RADIO } I
I

SHACK West : 1515 So, University Dr., Ft. Worth , Tex. 76107 I
Dept . RX

I
Please rush me the item I've checked below , I
I enclose S , p lus 50(' for p ostage an d ha nd ling:

I 0 FREE 1968 Catalog 0 Metchtnq Speaker, 20-1500, $7.95· I
10 FREE DX-150 Folder 0 12 VDC Power Set, 20-1501. $7.95· I
I 0 Rece iver, 20-150, $119.9S· • Plus Shipping Cost: I

14 !bs., 4 Ibs. , 4 lbs . I
I Nome Ip,i"tl ~ _
I Stree t I
I C ity State Zip I• __~ J~

MICHIGAN - D..troit
MINNESOTA - Minne..poJis,

St. Peul
MISSOUR I-Kl> n$" $ C ity,

St. J os"ph, St, l ouis
NEBRASKA - Om~h~

NEW HAMPSHIRE -
Me nch,,,te r

NEW JERSEY- P..nnsftu~en
NEW MEXICO - AlbU9 u..rq ue
NEW YORK - Alb ft ny.

Binghl>m ton. Duff l>l o. N..w
Yorl: . Scheneet..dy. Syrl>cu$8

O HIO - C; ncinnl> ti. CI......I..nd
OKLAHO MA _ O l: Il> hom.. Ci ty,

Tulse
O REGON - Portlft nd
PE NNSYlVA NI.... -

Phil ftd" lphi.., Pilhburgh
RHO DE ISLAN D - Prcvidenc..,

Eonf Providence
TENNESSEE- Memphis.

Nonh..iII"
TEXAS - Abilene, Arlingt on,

Aust in, Brownsv ill.., Corpus
Ch risti. 0..11 1>$, Fort W orth,
Houston. lubbed, Mid lft nd ,
S..n Ant onio, Sher..... n. W..co

UTAH - Sftl t l ft l:.. C ity
VIRG INIA -Arlington, Vir9 ini..

Bel>ch
WASHINGTON - Sel> tt le

ARIZONA - Pho..ni,
ARKANSAS - l ill l.. Rod
C ALI FO RNIA _ An..h..im.

B..~ .." I;..ld, CoviM. Do... ney,
G ..rd..n Grov e. Ing l.....ood.
l~ H..br e, l ong Be..ch,
los Ang..I.... Miss ion Hill. ,
M ount~i n View, O~ Ul>nd ,

Pft.ftde nft , Fomon.., Re. ed...
Sftcr..me nlo , S..n Bruno,
Sen Oi"go, Sen F r~nc ;sco,

Seote AnI> , S~nt ~ Mon i c ~ ,

Torr..nc.. , West COll in ..
C O LO RADO - D..nver
CO NNECTIC UT- H..mden,

M ..nch..ster , Ne... Hftllen ,
Ne... London. Orl> nge ,
Stemford. We st H,,, tford

FLORIDA - Jftc honvi ll.. ,
Orl..ndo

GEORGIA - 1It1.. nt ft
ILLI NO IS - Ch 'c ftgo
KANSAS _ W ichitl>
LO UISIANA - Ne... O rle" ns
MAINE- Porl lend
MARYLAND - l ..ngley Perk
MASSACHUSETTS - BO$ton,

Br..in tr..e, Brodton. Broo ~li n e ,

C embr'dge, Frl>minghftm,
l ow..II, M..dford , Nfttid ,
Quincy. Sl>ugus, Springfi..ld,
W ..lth ~m, W.., t Sp ringfie ld.
W orc..der

, ,



NEW PRODUCTS

Heathkit 58·401
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•
Heathkit 58·301

•
T he new Heathkit SB-301 Amateur Band
Communications Receiver is an improved
version of an already famous pacesetter, the
SB-300. Some of the new features of the SB
301 arc increased sensitivity, full HTTY
provisions, 15 to 15.5 11Hz coverage for
\V\VV, built-in automatic noise limiter, and
Front panel switching of the optional six
and two meter converters .

The SB-301 covers 80 th rough 10 meters
with provisions for AM, C\V, upper and
lower sid eband and RTTY. It has a crystal
controlled front-end which p rovides the same
tuning rate on all bands. T he pre-assem bled
and cultbruted Linear Master Oscillator
( LrvfO) features linear tuning and excellent
stability, T he sensitivity of this new receiver
is better than 0.3 microvolts for 10 dD
signal-plus-noise to noise on all bands. The
built-in crystal filter exhibits selectivity of
2.1 kHz at the 6 dB points for SSB and
R'I'TY. Optional filters are available for A~I

(3 .75 kllz) and CW (400 Hz).
The SB-301 is fully capable of transceive

operation when operated as a companion
to the Sfi-401 transmitter. \Vhen the op
tional six and two meter converters are
plugged in, the SB-30I provides full amateur
band coverage from 80 through 2 meters
complete with front-panel switching. Look
for a complete review of this versatile new
receiver in this issue. For complete specifi
cations and the schematic diagram, write
to the Heath Company, Benton Harbor,
Michigan 49022.

130

The new Heathkit SB-401 80 through 10
meter SSB Transmitter is an improved ver
sion of the Widely chosen SB-400. The en
gineering department at Heath has added
many new features to this rig to make it
even more versatile that its predicesser. The
new SB-401 offers a front-panel control to
switch from independent to transceiver op
eration when used with the Heathkit Sb
301 (or SB-300) communications receiver.
This control and the allied circuitry that go
with it also enable the SB-401 to be op
cmtr..xl as an independent transmitter with
any communications receiver-all you need
is the Heath SBA-40 I-I crystal group.

One of the amazing things about this new
transmitt er is its cost-it is forty dollars
less than the p receding model! Even with
the optional crystal group installed the new
SB-40j is ten d ollars less. The specs of the
new Sfi-401 are just about the same. It
still runs 180 watts PEP 0 11 SSIl on 170
watts C\V. Linear tuning is p rovided by the
Linear Muster Oscillato r and the 1 kHz dial
calibration perm its frequency repeatability
within 200 Hz. It fea tures a built-in antenna
change-over relay, a relative power meter,
VOX lind PTT control, and LSD, USB or
CWo

In addition, ] leath has changed their as
sembly plan to "sub-pack" packaging. Now
basic portions of the transmitter are as
sembled as individual units . The builder
opens only the packages of components
necC'Ssary for that part of the SB-40 1 he
is about to assemble. Unit by unit he prog
resses toward completion. In this way, the
number of components involved at any se
quence is cut down and there is less chance
for error. Besides, it's easier.

For more information on this new trans
mitter, and a complete set specifications and
the schematic, write to Heath Company,
Benton Harbor, Michigan 49022.

( TU'Tn t o page 1 3f )
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Beautiful Binders
Keep your valuable coples of 73 neat and
easy to find with inexpensive custom-made
binders. These binders are sturdy, attrac
tive and easy to use. Each holds twelve is
sues, a full year of your favorite ham mag
azine. Years available: 1960·61 (holds all
of 1961 and the three issues we published
in 1960), 1962, 1963, 1964, 1965, 1966,
1967. Only $3 each.

only $3

•

Fantastic Full Years $3.50
Missed any full years of 731 like a new set of any years to replace those old, worn
out, ragged, dog-eared 73's you keep using for reference? We can supply all 12 issues
of 1962, 1963, 1964, or 1965 in good, unused condition at less than 30t per copy
when you buy all 12. We reserve the right to substitute if any issue runs out. The
price for one year, 12 Issues, Is only $3.50.

Special Sales! Binders and Back Issues! Save!
Buy both a beautiful binder and beaucoup back issues and savel Normally a binder
and 12 issues (a full year) of 73 costs $9. Now bUy them for $7 and <ave $2. Years
available: 1962, 1963, 1964, 1965, 1966. S6.25 per year.

Back Issue Special-20 issues for $5
We're offerlng a special on back ;ssues: 20 good back issues of 73 (our choice)
from before 1965 for only $5.

Individual Back Issues 50t:
All back issues of 73 are still available except January 1961. They cost 50t apiece
except October, November and December 1960, which are $1 each.

PLEASE INCLUDE POSTAGE ON ALL ORDERS.

73 Magazine

JUNE 1967

Peterborough, N. H. 03458
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,
I New Products

(from pag. 1 S O)

Poly Quod Antenno Kits
The Polygon Plastic Company has entered

the amateur radio field with a unique fiber
glass cubical quad antenna kit. Already a
nationally known manufacturer of industrial
fi berglass products and the "Glas-Lite" fi ber
glass sporting goods line, P ol y g 0 n has
adapted a three piece tube with strength
equal to, or even greater than, the best
13 foot continuous length pole .

The entire kit is mailable, thus reducing
shipping cost and time. Most important is
the sky-blue epoxy paint used on the stand
ard kit spreader. This paint protects the
fiberglass from weather and ultra violet
ray deterioration adding years to spreader
life. It also tends to make the mounted an
tenna less conspicuous and therefore, less
objectionable to neighbors. The most ad
vanced and economical feature of the kit
is the spreader mount- called the Stannount.
Using only a wrench and screwdriver, the
amateur can adjust the Starrnount to fit
booms from 2 to 3 inches in diameter. He
can go from dual to multi-element arrays
without buying all new hardware. The Star-
mount is diecast of proven corrosion-re
sis tant, high strength aluminum alloy. The
boom-to-mast adapter is also fabricated from
II high quality aluminum alloy.

A comprehensive and illustrated 28 page
manual offers simple instructions enabling
the average Ham to construct the Poly-Quad
in a matter of hours. Selection of boom,
wire and reflector tuning methods is left
to the individual customer. Kits are avail
able with 2, 3 and 4 elements in ~ri and
duo-band series. Components are also sold
separately. For more information, wri te to
Polygon Plastic Company, 7 Industrial Park,
Walkerton, Indiana 46574.

Port. LaboratorJes
419 SW Flnt, ' eaverton , 0"9011

The VHF'er

Then why not send for a free sampl. of the
VHF'., Magazine. It's devoted ent irely t o serious
VHF and UHF hamming_ It contains artiel.s by
well-known a nd capabl. VHF'et'S. All who want
to improve their knowledge of VHF are invited
to subscribe.

Interested in VHF?

$149.50
los• .0.1011I

IN.etS I. t-If...."" ad r ALL A - T It• •1.. I II All M.kea Slier! .. _ ...nr ru.·
WP I Bu . hen.. Makes W. 111 ~": =: rSBl~..:~
W.,1. Rtur ll.1I Stnn. w. lilt Dlnet FMlil . 1I,U,
Clearer II A I 8u Ili i III l1t, Weatllel'Jl'Mr.
Complete II _bown toLaI leneth 102 flo lIrlLb 96 n, or 12 ohm
b.l.n~ twmUne. Hi -I mpact molded ",sonant traDt. You
Just tune t o dotired bind. F.xcdlen1 tor ALL world ·wlde
.bort· IUt. reeelt~rs and amateur u .nsmhten. Fw ~O\'ICJo;

Al'iD ALL CLASS AlIATEURS I Eliminates :I aeparate an
tenn.. with excellent cerrcrmenee proven. Inconspleuoul for
FulSY Neighbor hoods l EASY IN8TALLATIO~1 Tbounndl
or us~n .

115-40 -20 -1 5-10 meter bands. ComDlete . •. . . • . . . . . . .. $19.95
f(l.20-15-10 meter. 54 ft . (Les t tor IIwl',). cceunete • .$18.95 .
SEND ONLY $3.00 (raan, ch.• mol Bnd pay postmen balance
COil plu. DO~tllge on arr iva l or l on d rull price tor postpd d
dllllvel1'. Free Infor mati on.
MIDWA Y ANT ENNA . Delli . A7. i • KHmey. Nebr . 68847

--~,,; §).-/,/.

'iJ[J[]~ ~~~O'iJO~ ~'iJ c Dill
'iJ\'!l ~ill[iVi]~illill [@'iJ

26 SEMICONDUCTOR CIR CUtT (17 pop t,•• ,i.,... , 8 .ili.an <lioO" and I . ....)
6 STAGE HIGH GAI N. LOWNOISE VIDEO AMPL IFIER . SEL F-CONTAINED ELEC
TRON IC REGU LATED POWER SUPPLY . I PIECE PRINTE D CIRCUIT BOARD
r;ON STRUC TJON • RF (.h. 2·j) ... VIDEO OUTpUT

KIT CONTAINS, A.noJ; ..d 010"""011 ,.b,".'. ",,"'td <;".;1 boord. 1 1 "'.
1« d "'II••" ,1., I>Ow • • t,•••r , "..,.", ,.. i.t Opo.;l 11
<oil•••wi,<I>o •• PO". k••b., .. ,j" .. tol>o au,,,,,, <an.u' di.", ••
....<1•••• wi.. PLUS OUR LARGE. EASY·TQ.FOLLO. CONSTRUCTION PLAHS.

POll OIIico au 396-S ATV RESEARCH 50. so.... G.,.. Nolo. 68716

Ampere" Linear IC's
Amperex has announced the availability

of five new linear monolithic I'Cs. The most
advanced type in the line is the TAA320,
an optimum performance audio frequency
semiconductor device. Trade-named the
'BiFET', it is the world's first bipolar /mosfet
integrated circuit amplifier. This new de
sign concept enables the unit to take 100
volt transients, features a Gm of 40,000
«mhos and has an input resistance of 10,000
megohms.
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General Purpose
xxxp

loz. copper, 1 side
PIli QUJntrt , 1/ 18"

•

- Special Purchase-

COPPER CLAD LAMINATES

Postage prepaid. Every order unconditionally guaranteed.
l.iIIut. 5 pxll"'$ ,.. . ... (.-.daY U ,," • 111.0.) Ito ,,*S til .....

TUNAVERTERSII
160 to 2 M.ters for
HF & VHF AM·SSB-cW
FM Marb'e, SW, alMl
Polle.1 Tllnable IF eo..
yeriers.
For a ll auto lind horn.

_ _ _ ~_._-"'-~- radio sl Tro!lns istor & &.-1
t uni ng l

(See Com plete listi ng in Apr. '67 73 e d, peqe 107.)
Dept. 75, W oodsborl!l Iexes 7&393

'-_ _ _ _ HERBERT SALC" & CO. ----....

VHF & UHF Circuitry
Gl0 Epoxy Glass

1uz. copper. 1side VIO loll .... ~. ..!
~

Pill QUJntity 3/M" 1/16" 5/M" 3/32" 1/8", e- 112" NIA $3.00 $3.50 $4.00 $5.50 , 9". 12" $1.50, 8" 1 9" NIA 3.00 3.50 4.00 5.50 • 6~ ••" 1.50

• 4 '1,"16" 2.50 3.00 3.50 4.00 5.50 , 4!/) " . &" r.50, 3"'4 '11" 2.50 3.00 3.50 4.00 5.50 " 3"14'1," 1.50
..

The new model TA310 is designed spe
cifically as a record /playback preamplifier.
It provides 100 dB gain with less than 4
dB noise. The TAA293 features complete
accessibility to all internal connections to
provide wide application flexibility. It is
ideally suited for audio and if applications,
or as an amplifier, oscillator and multivi
hrator in other low-freq uency functions.

The new Amperex TAA103 is the smallest
linear integrated circuit amplifier p resently
available. The plastic fla t-pack in which it
is packaged measures a scant 0.002 cubic
inches. This IC fea tures 75 dB gain and
is Ideally suited for amplifier applications
from de to 600 kHz.

For more infonnation on this new line of
integrated circuits. write to Amperex Elec
tronic Corporation. Semiconductor D ivision,
Slatersville, Rhode Island 02876.

ARNOLD'S ENGRAVING

ARNOLD

WA2ZHA
AMATEUR RADIO CLUB

laCrosse 1, Wis. 54601

RIOTR
2614 Lake Shere Or. '--~

Aerovox RF Suppression Filters

BLACK WITH WHITE LETTERS. 11/. x l V4 '

the ~ames research company
11 schermerhorn st., brooklyn n.y. 11201

.- .
.~.- ' .'

Inlff
1295 ( b. " ind'

ppd U$o&con
l e n d cert ck Or m .o•
n y rei odd sX 10 ,.

RIDGEWOOD, N.Y. 112272041 LINDEN ST.

• a $en sltlve braadband RF detector
glve$ audible tone $ Ig n a l ln the
pre $ence o f any RF fi eld from 10mw
to 1 kw and 100kc 101000mc

C • " ...a W monItor with PO$lllve RF
$wltch uses only 8" pickup antenna
ond NO connect ion to rig or ke y
.0 code practice oulllator with
odiunoble lone & built In $peo ker
• high go in 4 tronslstor circuit
powered by long life AA penc ell
.16gouge oluminum cabinet In
white & block e po "y f ini sh, 3 In"
by 2 :y." by 1 1/4 '~ w eight 80unc e $
• 100" US mod e and guarontee-d

AMATEUR CALL PINS $1.25

ARNOLD L1NZNER

oscillatoifmonitor

Although these filters were designed for
the military market, they should find use
in amateur equipment where severe rf sup
pression requirements exist. These minia
ture ceramic filters come in twelve differ
ent models for rf suppression from 150 kHz
to 10 GHz ( 10,000 MHz). For more informa
tion write to Aerovox Corporation, Olean,
New York.

WRL 1967 CD Cotolog
Although this new catalog from World

Radio Labs was put together specifically
for the citizens band operator, there are
many items included which arc of interest
to the amateur. Test equipment, antenna
accessories, Feedline, rotors , tools and com
ponents are included as well as a full line
of en gear. For your free copy write to
World Hadio Labora tories, 3415 \ Vest Broad
way, Council Bluffs, Iowa 51501.

( T u rn to page 184)
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CONVERTER SALE New Products
( f r om page 1 32 )

Top Tunin9 Piston Capacitor
The Components Division of the JFD Elec

tronics Company has just announced a uni
versal top tuning assemhly which adap ts all
] FD piston capacitors for top tuning and
vertical mounting. These units are ideal
for applications in equipment where space
is at a premium and top tuning is required.

These components are available in two
wire and pin or four wire config urations
for p rinted circuit use. The unit shown here
has a range from 2 to 25 pF, a working
voltage of 500 Vde, and Q of 600 at 20
MHz. For further information, write to ]F D
E lectronics Company, Components Division.
15th Avenue at 62nd Street, Brooklyn, New
York 11219.

THE OXI
P rl..

$11.'6
89.(15

11.1&
39.gi

'U I
29.95
24.915
4U"
5.00

TH ESE CONVERTERS CAN REALLY PULL IN

Model In put 1\1 H z Out put M H.
88610 50-54 14-18
SS610F Same 8 S above but FET rf amp.
88611 50· 54 7~1l

SS811F Sa me 8 S above but FET rf a mp.
88610 50-54 MH 7; rf pre-amplifier
88611 50-54 MHz FET 'rf pre-amplifter
SS600X Special IF (.6-80 MHz)
SS660XF FET specia l IF (.6·30 MHz)

For bu ilt-in power supply, add

6 METER SOLID STATE
RF CONVERTERS

2 db N F • .2 p,v for 6 db signal to noise r a tio, mil.
spec. epoxy giasli printed circuit board, variable for_
ward gain control, built-in power supply ava ilable
fo r all m odels. 2N3823 FET front end available f or
1.5 db NF and reduced croes-modulettcn effects.

Fur- p rompt sh ip men t of s tock models inc lude pOlJtal
m oney order or cashier's check. Special mod.l.
sh ipped within s ix weeks. Personal checks m ust;
clea r before shipment. In clude 200/0 deposit for COD.

UnconditIonally guaranteed.

Southwest Semiconductor Specialists
P.O, BOX 12312, SAN ANTONIO, TEXAS 18212

150 MC BASE STATIONS
30 watt excellent condition now narrow
banded Bendix MRT8 $59 F.O.B. Ft. Worth.
Send M.a. or cashiers check with order.
For info send stamped envelope.

F. M. HAM SALES
P.o. Box 1574 Ft. Worth, Texas 76100

FREE ARCTURUS CATALOG
A Trusted Name In Electronics Since J925

Electronic parts. tubes. Wholesale.
Thousands of items. Unbeatable prices.

ARCTURUS ELECTRONICS CO.
S02 • 22nd St. , Union City, N. J. 07087

1111111111111111111111111111111111111:--Master Code ::--the sure and easy way ::-TELEPlEX METHOD Code In· =
st r uc:tion gives you trainin9 =
that makes you praud of your =
accomplishment. The greotest =
pleo sur e derived from any =

- hobby Is an e xhibit ion of your == skill. Shoky speeds of 0 few words per minute ==may be golned In most any haphozord. hit-or- == miss syst e m. Professional skill will be gained == only fram prafesslonal training. Broehure 7·5 Is == free--it gives you the fee ls. =- -- -:: TELEPLEX COMPANY ::- -
:: 739 Kazmlr Court, Modesto, Cal. 95361 ::- --:lllllllllllllllllllllllllllllllllllllllllllllllllllill11111;:

Amperex Semicanductor Catalo9
Amperex has just announced the latest

edition of their condensed Semiconductor
Catalog. This new catalog contains the basic
specifications and related material on the
full line of Amperex semiconductors. It
serves as a quick reference guide and in
cludes sp ecification lists and associated ap
p lications references on transistors , diodes,
audio amplifier assemblies, integrated cir
cuits, heats sinks and audio kits . In addi
tion, there is a list of Amperex Applica
tion Reports. Free copies may be obtained
by writing on your company letterhead to
Amperex E lectronic Corporation. Advert is
ing Deparhnent, H icksville, Long Island ,
New York 11802.

1967 EICO Catalo9
E ICO has just announced publication of

thei r new 1967 catalog . This new catalog
features E1CO's complete line of 200 elec
tronic kits and factory assembled instru
ments for hams, electronic technicians,
hobbyists, Cll'ers and audio buffs. Among
the new E ICO items included in this catalog
are their 717 Electronic Keyer, 71 1 Short
wave Receiver, 888 Engine Analyzer and
"Cortina" solid-state stereo. Also included
are the EICOCRAFT Solid State electronic
kits-seventeen different un its for many
applications. For your copy of this new cata
log, write to E lectronic Instrument Com
pany, Inc., 131-01 39th Avenue, Flushing,
New York 113.52.
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Rece ive r s: R.22D, R-274C, R-l8S. R-389, R-390,
R-391 , R-392/URR, 5P-600JX, RBL , 5P-6ooVLF,
R-836/ARN , BC-H8, AR-88D, 755-3 , 75M,
SIJ-4, 515-1 .

WANTED!
YOUR MILITARY SURPLUS EQUIPMENT

BUY - SELL - TRADE
Airbo rne : ARN-14C, ARN·2IC, ARN-30D,
ARN-S2, ARN -59, ARC-2 1, ARC·27 , ARC.H,
ARC-38 , ARC-H, ARC·51, ARC-52, ARC-7l,
ARC-84, APX-bB, APN.7D, APN·133. Collins
17L·6 , 17L-7, 5IX-2, 5IR-3, 5IV-4, 5IZ-3 , 618T,
618F, 6185. 1, 618M-1. Te st Equ ipment: Surplus with ARC, ARM . S6,
Ground Equipm ent: PRe-SA, PRe.9A, PRe. GPM. GRM, URM, UPM. USM. MD prefile s.
IDA, PRe·2S, AN/GRC-3 thru 85. RT·b6 t hru C ommercial H.P, GR, Tektronix , Boonton , Mea s-
RT-70/GRC, UPX, UPA, APR- 14. urements.

Tubes: New boxed receiver ond tron5mitter types, buy and sell.
Tech Manua's : We Buy, sell and trade.

TRADE YOUR GEAR FOR THE FOLLOWING
Ameco TX-62 . 6 & 2 mt r transm itte r $
Am eco VFO·621 . 6 & 2 mtr VFO .

Drake R-4A. re ceiver _.. _. __ .
Drake T-4X, t ransmitter .
Drake T-4X, AC power supply .
Drake TR-4, transceiver .
Drake AC-4, TR-4 AC power supply .
Drake DC-3, TR·4 DC powe r supply .
Drake MS-4, sp eaker _ .
Drake RV.4, TR-4 re mote VFO .
Drake 2-C, receiver _ _.
Drake 2-NT, CW transmitter .
Drake l .4, linear amplifi er _ .
Drake SW-4, general coverage receiver

Eimac 3-400Z tube .
Eimec SK-410 socket fo r 3-400Z .
Eimac SK-4 16 c himney _ .
Eimac 3~IOOOZ tube _ ' .
Eimac SK-510 sodet fo r 3- 1000Z _
Eimac SK·5 16 c himney _
Eimac, send your needs: others in stoc k,
E·Z W a y towers, write for prices.

Other manufacture rs in sto ck. Send

' 49.95
59.95

399.95
399.95
99.95

599.95
99.95

149.95
19.95
99.95

229.00
129.00
695.00
289.00

34.00
6.50
6.50

78.00
6.50

12.00

your

Go"ol 900A ( G5B-II ) S5B-AM -CW
2·meter transc eiver _ _.._.. $299.50

Gonset 903A 500·watt 2-meter amp. _... 256.00
G on,ol 910A (G5B-6) S5B.AM-CW

6-meter transceiver ..__ ._ __ _. ........ 299.50
Gonset 913A 500.watt 6-meter amp. ..__ 256.00
Go nset 2/6 mtr eevr DC power supply 55.00
Gonset 2/6 mtr xcvr AC power sup ply 6 1.00
Gonset GS8.201 ell-bend linear a mp. .. 299.00
G onset GA-138, 108-138 MHz a ir-to-g rou nd

transceiver, 12V/117V _ _ 489,C~5

Hammarlund: write for prices.
Hy.Gain : write for prices . •
Hem-M rotator _ __ __ 119.50
linear Systems: DC mobile power supplies,

write for prices.
Na t io nal 200 a ll-band tra nsc ei ve r ..... _. . 359 .00
Natio nal NCX·5 a ll· ba nd transceiver .. 549 .00
Nationa l NCX.A, AC power supplyjs peaker

conso le for transceivers _ _.._..... 110.00
Nationa l HRO·500 receiver _.._ 1675.00
SBE SB.34, SSB transce iver with built in

115V/1 2V power supply __ _ 4 19.00

ne eds. Also li sts of what you have to trade .

Surplus Special : Jennings vacuum variable capacitors, UCS 10-300 mmfd, 7.5 kV, complete with
g ear drive tra in, mounti ng bracket, brand new, $27.50 postpa id, insured .

Write , wire, phone 813-722-IB43, Bill S'ep. W4FHY

SLEP ELECTRONICS COMPANY
Drawer 178P, Hi9hwa y 301

ELLENTON, FLORIDA 33532
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o
Trigger Electron ics • .. or your mailbox
IS. as near as your
phone

Trigger-lor the most complete inventor)'
of amateur and CB equipment . Everything
in stock for your convenience!

Trigger has cut the red tape of t ime-consuming
credit delays. Just pick up t he phone and ca ll
us (n o cctrect calls, please) and your goodies
will be on their way-usua lly the same day!

WHY IT Will PAY YOU TO DEAl WITH TRIGGER
• Amazing Trades
• No Down Payment Required
• Low Budget Terms
• Midwest Bank Credi t Cards Accepted
• Fast, Efficient Service
• No Waiting
• 20 Minutes From Downtown Chicago Or

O'Hare Airport
• Near Junction Of Routes 64 & 43
• Plenty Free Parking
• Open Weekdays Until 8 :00 PM
• COME IN, BROWSE AND GET ACQUAINTED, AND

SEETHE MOST COMPLETE INVENTORY OF HAM
AND CB GEAR-ATIRACTIVELY DISPLAYED,

NEW EQUIPMENT ON LOW BUDGET TERMS
another important
TRIGGER service:

WE BUY USED HAM
GEAR FOR CA$H
PROMPT SERVICE ...

PROMPT CASH!

Ameeo
Astatic
B&W
CDR
Cush·Craft
Dow Key
Drake
Eieo
Fineo

Hallicrafters
Hammartund
Hy-Gain
Johnson
Mark Mobile
Millen
Mosley
National
New-tronies

and many other major brands

Numechron
Regency
SBE
Shure
Swan
Trimm
Vibroplex
Waters
Weller

LIKE· NEW EQUIPMENT ON LOW BUDGET TERMS
• Ten·Day Trial • 30-Day Guarantee

Tops in performa nce and appearance. t horoughly and beau
tlfully recond itioned , and clean as a pin. Alignment, calibra
tion as good as new, and frequently better. listed below are
but a few of the hundreds of items and accessories currently
available. Write for complete listing and prices.

No company processes Iorr-ign
o rd e r e and i n q uiri es wI th
greater Jispalch (h an Triggcr::....-, ----- - - ----- - - - - - - - ,

I TRIGGER Attn: W91VJ I
I 7361 North Avenue
I Riyer Forest, Illin ois Amou nt
I R USH THE FOllOW ING : [ nclose d
I
I
I
1I NAME _

I AODRESS _

I CI TY STATE ZIP_ _
I O RD ER BLANK TO : Irade ur p resen t gear, o rder

e q u ipme nt . :r.e ll ur g e M lor c .. :r. h .L ~_J

STORE HOURS Weekdays 11:00A,M._8:00 P.M.
(CENTRAL TIME) Saturd ays 9 :00 A.M.-3:00 P.M .
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* Pric_$2 per 2S words for non·commercial ads : $ 5
per 25 words for business ventures. ' No d isplay ads
or agency d iscount. Include your check with order.

* Type copy. Phrase and punctuate e lla ctly a s you wish
it to appear. No all-e.apital ads .

* W. will b. the ludq. of s uit a bility of ads. Ollll r ee
spons lbillty for e rrors . n.nds only to prlntlnq a cor
rect ad In a lot. r Iss... .

* For $1 e d ra we can mailltain a reply ball fo r YOll .

* We cannot check into ea c h advertiser, so Caveaf
Emptor •••

WANTED IP_501 receiver write box 77 Savannah,
Georgia, 31402.

WANTED SW-] receiver write box 77, Savannah,
Georgia. 31402.

NEW T-4X, $325. AC-3, $65, unopened factory car.
tons, warranty, new, sealed, 3-400Z tubes, pair $55.
singles $28, warranty. W 4HKQ , Don Payne Box
525, Springfield, T e n n . 37172.

NEW SWAN 500, 117X C speaker, supply u nopened
fac tory car tons, warranty, $478. HQ~170 , clock,
manual , m int c o ndit ion, $115. W 4HKQ, D o n Payne,
Box 525 , Spr ingfield, T e n n . 37172.

TRANSFORMERS: Filament-transistor power sup
p ly: 6.3 VAC at 1.5 A , 115 VAC, $1.00 each pp
anywhere i n U .S. No m inimum order. Elect r o
Systems, 3496 Zisch Dr.• San Jose, Calif, 95118.

RECORDINe TAPE: Name brand splice free, 1.5
mil mylar, 1200 ft, $6.50 for 5 reels; 1.0 mil mylar,
1800 rt. $9.00 for 5 reels, pp anywhere in U.S.
Electro Systems, 3496 Zisch Dr., San Jose, Calif.
95118.

ANTENNA FOR SALE! Mosley A-315 15 meter
mono bander. Never used. $25. You pick up or
pay delivery. Russel Appleyard , 16 Coolidge St.,
Larchmont, N .Y. 914-834-3470 .

ALUMINUM TOWER, never rusts. Easy to erect .
Crank up. tilt over. Mail postcard to Ralph, Gate
way, Exeter at Big Bend, Shrewsbury. Mo. 63U9.

NCX-] & NCX-D supply both in very clean and
good operating condition, package deal $275. Ed
BaldUs, 5365 Dockweiler PI., L .A., Calif. 90019.
tel 213-933-0485.

RF SIGNAL GENERATORS: 1-122. $24 ; LAE. $8;
lIB superhet, $18; TS-34 scope, $20; uncalibrated
LM.14, $21 ; also have CQ. QST, books, TM's,
parts and other test equipment. Send for free
li~t . John R . Yurcik. K2EMF, 510 Conklin Place,
Linden, N .J.• 07036.

SWAN 350 & AC power supply. $300. In mint
condition . Will ship prepaid on receipt of check.
C. Cowles, K9KNG. 831 N . 8th, Manitowoc, Wise.
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SIMPSON MULTIMETER, (VTVM) model 26G.
$19; Heathkit signal generator, $18; Heathkit
VTVM, $18 . Good working condition. H . Goldman,
43 Clinton Ave. Rockville Center, N .Y., 11570.

HEATH sa-ace with filters , $250; SB--400, $295;
SB-301-3, $19 ; Table top KW linear. $125; others
write. Shideler. 2812 Tenth, Arcadia, Calif.

VIKING-l 6146'5 PA TVI'd VFO PTT filter RCA
AR88LF 6OKC·30MC all $150. Buyer inspects/col.
lects. K2BJB. 25 Tudor Ave. Pine Beach, N .J .
08741.

VIKING VALIANT, $170. HRO-SO wtth crystal cal
ibrator and 5 coils. $125. Central Electronics 10-B,
$45 . Albert Thomson. W8DT!. 2645 Forest Grove
S .W.• W yoming. Michigan 49509.

HEATH solid state multiplex twins. AA 14 and
AJ 14 with booksheU speakers, all in oiled wal
nut. Ranger 1 and Vanguard 6 mtr conerter W/lO
meter out. Sell or trade for transceiver. Robert
F . Cann, W4GBB, 815 Ben Franklin Dr. Sarasota ,
Florida 33577.

SWAN 120 with mike, $120. Topaz mobile 800 V
power supply, $50. Will ship. H. A . Hindert Star
Route 2, Fischer. Texas 78623 .

HEATH 58-300 receiver, cleanly wired, excellent
operation. like new condition, used 6 months dur
ing novice period , Will ship FOB for $175. D . W .
Frye, WA3CKZ. 328 Castlegate Rd . Pittsburgh,
Penna. 15221.

HQ-170_C, $175; DX-GO, $55; HG-1O vfo, $25 ; IO-D
mike. $15; lIM-ll . $10; Matching speaker for 170,
$10 . A lso key. etc. First certified check for $260
takes all. Singly as listed. D. Callaway. Rt, I ,
Box 303, Durango, Colorado 81301.

BACK ISSUES: 73-C Q-QST-R a d io . Write, for lis t .
W , Conant, 15424 Chase St., Sepulveda, Calif.
91343.

DUMMY LOAD 50 ohms, flat 80 thru 2 meters.
coax connector, power to 1 KW, kit $7.95, wired
$11.95, pp Ham Kits, Box 175, Cranford. N .J.

CLIFF DWELLER 75/10 meter rotatable dipole.
First owner, not rusty, $50; H T 32A immaculate
condition, $250 . Want transceiver. Marty WB6
N WW. 5349 Abbeyfield , Long Beach, Calif. 90815.

SWAN 250 AC SUPPLY, Mark VI Linear. many
extras, Johnson 6N2, National VFO. Tapetone
W TC-13OO; best offer, Richard Solomon, 25 Regina
Rd . Dorchester, Mass.

FOR SALE: Swan 350 w /AC power supply.
$375 .00; SB-2oo. 1200 W PEP linear, $175 .00; HA-650
a-meter portable xcetver, $100.00, All equipment
mint. perfect working order. Ken Feldman
WB6FRP. 705 Gayley Ave., Los Angeles, Calif.
90024.

SELECTRONIX AUDiO FILTER, use between r-e-,
cetver and speaker or phones, cuts monkey chat.
ter and narrows band pass to about 1000 Hz.
Some QSO's possible only with this in circuit.
$24.95 pp. WORA/l Box 115, Greenfield, N .H :
03047.

NATiONAL NCX-3 and NCX-A power supply,
mint condition, $290 . Electro-Voice mike and PI"!'
stand. S20 . Randy Brook, WA2PPE, 534 W, 11Uh
St., N.Y.C, 212-662-0232 ,

CONSET G-76. Transceiver. Both rectors- power
supplies and mike. Very good condition, $175.00.
Will s hip, you pay charges. D . Frahm, 714 San
Miguel, Sunnyvale, California 94086.
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A. R. C. Sales
Variable Capacitor. Four section. 7.5-425 mmf.
per section. 30·1700 mmf. overall. 3 ~2 " w x
1% " h x 6%" long plus ~2 " for %,' shaft. W t . 3
lb. . $4.95
Filament and Bias Transformer. 115v . 60 eye.
pri. Sec . 1-12.6v C .T. @ 7.5 amp. Sec. 2-185v
(<1> 50 rna. W t . 7 lb $4.50
Plate Transformer. Pri. 117v . 60 eye. Sec. 690v
@ 450 rna. No C .T. Will double to 1700 volts.
Wt. 19 lb $3.95
Plate Transformer. Pri. 117v . 60 eye. Tapped
Sec . 1200v C .T. @ 200 rna . a n d 740v C .T. @
235 rna . Wt. 12 lb $3.25
Heavy Filament Transformer. T a p p ed P r i.
115-125v . 57·63 eye. Sec. 1---6.3v C .T . @ 15 Amp.
Sec. 2---6.3v C .T. @ 5 Amp. Wt. 10 lb $3.50

All items are new and F . O.B., Wnrth in a ton , Ohi n

A.R.C. Sales
P. o. Box 12, Worthington, Ohio 43085

PLATE TRANSFORMERS-$39.95
]600-0-]600 VAC @ 1000 Mol., CCS, with 120/240 VAC 60
cps primary. Commercial qua li ty unih man ufadured
by Wagner Eledric Co , measure 13" hl9h, 12" wid e.
ud '" d eep. Net wei9 ht Is 85# . Price $]9.95 F.O.B.
Minnu !=,olh. O ne yea r uncond itional money bad: Quar
a ntee. Term5: Check or M.O. with order. ImmedIate
delivery. Writ e or phone :

PETER W . DAHL CO.
3]14 Diamond Drive EI Paso , Texas

*TWO·WAY*
COMMUNICATION CRYSTALS

AMERICAN CRYSTAL CO.
PO BOX 2366 KANSAS CITY, MO.

CQ de W2KUW
5% BONUS!!

Pold ove r o..y top offer for any p iece of aircraft or
ground r a dio units, also test eq uip ment . All types of
t ubes. Particularly looking f or 4·250 • 4-400 • 833A
• 304TL • 4·1000A • 4CX5000A et 01 , 17L • 51X
• ]90A • ARM. GRM • GRC • UPM • URM • USM
units.
TED DAMES CO.• 310 Hickory St. , Arlington, N.J ,

COLLINS YFO's
Units are less D ial Assembly with lea d s ready to

inatall in your equipment . T hese are new u nits or
like new, carefully checked and satisfaction guar
an t eed.

See Schematic and p ictures in Collins Receiver
Handbooks.
Type U5ed In T unina Rllnae Dimenl ions Prl "
7010: -24 ' .;A_4 1.!J5 to lUI:;" ~IH ~ ;; x ~'l2~ d ia rn $49
701'; -23 KWS -I 2.t5 to 3.t5 MH z ;; x 21,\,'" d lam $39
'OK-I KWM - 1 3 H5 to 3.;;4.... Mlt ~ 21,\, W x 2H x 2'!i: D $29
Terms cash , full refu nd if you a re n o t satisfied
within 10 days.

RICHARD E. MANN
4]0 Wilmot Rood, Deerfield, Illinois 60015

MILI TA RY TE ST EQUI PM ENT DATA HANDBOOKS

Puhlfshed 196 1 hy Frederelck Research Corp. Vol . I. Voltl
Current MeltS . EquiP. Vol. 2. FreQ. Meat. Equ ip. Vol. S.
Waveform (Oscilloscope ) Equip . Vol. 4. Signal Oen. Equip
ment. Fo ur Bound Hookl (10 pounds) NEW. $5.150 POt t~l4.
paymen t w/oreer. \Ve A bo buy for Cash, aurotue Teli tul.t
'rra ns mlUe rB , u ecervers , Jo; tc. Espeelally Airborn CoIU!UI:

RI T CO Elect roniC!, Bnx 156, Annandal e. Va. 2200'. Pb.nI
(703) 560.5480.

138

TRANSISTORS. H a d ba b y so he took over shack ,
H a ve t ransistors plus many associated p a r ts.
Send for list. R alph Miller , 15 Arbutus St . D or
chester . Mass. 02124.

HY-GAIN 18-AVQ. b rand n e w i n original b ox.
Going for fu ll size 80-meter vertical. Delivered
prepaid , $39.50. WOR A / l , Box 115, Greenfield, N .H .
03047.

PIPE SMOKERS: Three 1~1z oz. sample p ouches
o f the wor ld's finest pipe tobaccos. $1.50 p lu s 50¢
handling cha rges. SMOKE R ISE. W4ANL, 13118
Thompson R d ., Fairfax, Virgi nia 22030.

HAMFEST AND PICNIC, s ponsored by Tri-State
College Amateur Radio Clu b. Sunday. June 11t h ,
19137, at 1200 E ST, Steube n County 4-H Park.
P rize s , swap-shop, t ransmitter hu nt, e tc . For in
fo rmation w rite : Tri-State College Amateur Radio
Club. Angola , Indiana 46703.

WANTED: TEST EQUIPMENT, la b o r atory quality
suc h as H ewle tt-Pa ckard , General R adio , T ek
t ro nix , etc . E lec tronicra rt, Box 13. Binghamton,
N .Y. 13902. Phone: (607) 724-5785 .

RTTY GEAR FOR SALE. List issued monthly. 88
or 44mH toroids, five for $1.75 postpaid. E lliot
Buchanan, W6VPC, 1067 Mandana B lvd ., Oakland ,
Ca lifo rnia 94610.

WANTED-T ele t y p e 28s, parts, w hat have you .
S ELL-machines, p art s . F red Sc h midt , W4N YF,
405 N W 30th T er.. F t . Lauderdale , Fla . 33311. 305·
583-1340 (9 P .M . EST. )

TOOOOBES: 811A-$4.25; 7094- $26.90; 6 146A-$2.25 ;
6C W4-$IAO; 5894-$15.50 ; Extra pow e r 6146B
$4 .00; 6360- $3.45; 8236--$9.50. All n e w , boxed, guar
a nteed . FREE catalog. VANBAR D istributors, Box
444Y . Stirling, N .J . 07980.

SOUTHERN NEVADA AMATEUR RADIO CLUB
thank s participants and exhibitors who made
"SARCO " , t he " F UN-CON V EN T ION" , such a s u c
cess in 1967. Stellar Indu stries , E G & G, South
e r n California Edison Com pany, Bra d T hompson
Ind u s t ries . Mission H a m Supplies, Califor nia
Highw a y Patrol , H enr y Radio, Tistao T ow e r s ,
w eather b te E lectronics Center, Swan, T ri-Ex
Tow e r s . Co llins, H a lIicrafters , S u perior E ngraving,
H y - G a f n, Rad io Products , L inea r Systems , H o t e l
Sahara, MARS, R a y t h eon , United States A irforce ,
WCARS-7255, W 7SAI , " S A R OC " 1968 "F U N - CON 
VENT ION" w ill be centered in the heart of t h e
entertainment capital of t he world at H o te l
Sahara , L a s Vegas , Nevada , January 4-7 . QSP ,
QSL -card , ZI P a nd telephone n umber for details
t o Souther n N e vada A ma teur R a dio Club, Bo x 73,
B ou lder City, Nevada 89005.

WANT: R 278/ GR, or R278B/ GR: A lso R391 receiv
e rs. T hompson. 5 Palmer , G orha m , N.H .

WANTED: Tub es . t ran s is tors . lab i nstrume nts, t e st
eq u ipment, p a nel meters , military & commercial
commu nications equipment and parts. Ber nard
Goldstein. B ox 257, Ca na l Sta tion , New York .
N .Y . 10013.

FREE CATALOG- Load s of E lectronic Bargains ,
R . W . E lectronics , Inc ., 2244 South M ichigan Ave
n ue, Chicago, Illinois 130616.

DUMMY LOAD 50 ohms. flat 80 thru 2 meters,
coax co nnector , power to 1 k W . K it $7.95, w ired
$11.95. pp HAM KITS . Box 175, Cranford , N .J.

PLASTIC HOLDERS each d isplay 20 QSL cards .
3 for $1.00 o r 10 f o r $3.00 prepa id and guaranteed.
Free b roch u re of o the r h a m goodies i nclu ded .
T e p abco , Box 198N , Gallatin, Tennessee 37066.
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S IX ASSORTED ISS UES at A T V Experimenter,
circa. '64-'65, $1 f rom 73 M a g a zine , Peterborough ,
N. H. 03 458.

SCHEMATICS FOR either the A R C -508 , or t he
A R R 15, both d e scribed in J une '65 ' is sue of 73 ,
o n ly 501 each . 73 Mag a zine , P eter sborcugh , N .H ,
03458.

1963 BOUND VOLUMES OF 73. $15 each fro m 73 ,
P e terborough , N .H. 03458.

25 WORDS FOR 52. Sell o r b u y t h rough t h e s e
want ad s , a t er-rttc barga in . Cavea t Emp t or, 73
M a g a zi n e , P ete r b o r ough , N.H. 03458.

NOV ICE AND TECHNiCiAN HANDBOOK by
W6S AI a n d W6TNS. L imited q uanti t y for o n ly
$2.50 each. 73 Mag a zine , P ete r boro u gh, N .H. 03458.

COMPLETE CONVERSION inst ruc tions f o r the
A N / V RC-2. j ust $1 w h ile t h e supply lasts. 73
Magazine , P e terboroug h , N .H . 03458.

FROM THE SPACE
PROGRAM

ONE AMP 'GLASS AMP'
SILICON RECTIFIERS

* Outperforms Top Hots and Epolie s!* Handl e s 2 Amp s* Encapsulated in G la ss !* High Output , Temperature Reliability !* Only V," x 1/8" Diameter!* Worth Many Tim es Our Sale Price s!
PlY Sale PlY Sa le PlY Sale

50 0 9c 400 0 19c 1000 0 SI c
100 0 12 c 600 0 27c
200 D I Sc BOO 0 19c

,-_. '/

General Instrument * Ho "dl . , 2 Amp,

01 AMP
ONE AMP 'GLASS AMP' 800 P I V

SILICON RECTIFIERS · 3 For 51

New! SILICON 85 WATTCONTROLLED
RECTIFIERS

3 7 I" zs NPN D IO mc
PRV ••• ••• ••• •• •

SILICON 2~~24-SO D 30 48 CJ 70 B 80
100 0 50 70 8 1.05 1. 20

2200 0 80 1.05 1 .30E 1. 7o
300 0 1. 05 1.60 8 1.90 '2. 20 For400 0 1. 60 2.10 2.30 ~2.70
500 0 2.10 2 .80 8 , .oo p3.30 'I600 0 2.50 3.00 3. 30 ,.. ' ] .90

QSL CARDS???? " A m e r ica 's F inest." S amples 35¢.
S a k kers P rintery, W 8D ED , H olland , Mich i gan .

PRINTING PRESS for sale. E x celle nt for QSL
printin g . Write Box 218, Holland , M ic h igan .

HALLICRAFTERS HT-32B like n e w $280.00 ; T e le
type Mod el 19, fi n e shape , $95.00; Mode l 15 wit h
t a b le, $75.00, b o t h B ell units with sync . m o tors .
No s h ip. New TT63A , $25.00; GBS-2 01 Lin ear,
$140.00; S cope HQ-lO , $45 .00. H y -G a i rr 18RT vert.,
S50.00. WA6VBO, R edlands , C a li!., (714) 792-7037.

COMPLETE STATION- mus t se ll. H e a t h k it DX-GO
t r a nsm itter w ith HG-lO VFO ; H a llic r a fters S X -71
r e c e iv e r w ith m atchi n g speaker ; H y -G a i n 14- A VS
fou r -band v e r tic a l a nd tripod roo f m o unt ; T urner
22X m icro p h one , and D o w -Ke y coaxial relay.
S200 takes a ll. M auric e Blais , 170 S pruce St. Burl
in g t o n , V e rmont 05402 .

P.O . BO :': 942 A
LYNNfiEl D, MASS,

o HALF WA TT . • . .. 29
o l-WATT 4 5
o 10 WATTS· ,65
Volt'! Voth Volt. Volts
• 5,. l R 4:1 100
• (>.4 20 47 1 10
• 1'.0 22 fd 120

9 I 2 4 .Stl rae
• 10 '!7 sa 150

12 :fO 68 HiO
}:l 3:1 75 IRO

sa 2(l(1
. ' ~ W ,o,, : III

I-Amp SILICON RECTIFIERS
Pl V Sa le PIV s ore Pl Y Sor e

50 [J " 600 0 19 , 1400 0 69•.
100 U 7 , 800 [J 2S , 1600 0 89,
200 [J " 1000 0 " , 1800 0 ,99 , r400 0 II< 1200 0 59 ,

0 2 1,4." 0-100

AMP S ,. 50 PlY 100 PlY 200 PlY
3 r (10f. B 7, [J 11 ' [J 17,"15 lc'ICet 22, o 40, [J 65,., 0 ", o 90 u ::J 1 .25

AMP S 4 00 PlY 600 PlY 800 PlY 1000 pfy
3 822,

0 31, 0 40 , j 59 ,
15 '0' B 1. 35 o 1.59 H 1.79
4S 1. 59 1.90 o 2.50 l 2.95

DC MICROAMMETE RS ZENERS

T F. R Ms , ,nclu" . P(}~t ~ ll"" R" , ..d . " .. C 30 d a ys . COD . 2 ~ o/.

10c f Oil OUR " SUMMEIl" BA RGAIN (ATA lOG ON, 10c, n Sem i ,ondu,lO rJ Po lv Pe~l 0 Pe rIl

SELLING OUT- S B-400 . S P -GOOJ X , Mobil e
s u p p ly, QST's , much more . S t a mp fo r list. W3CN S ,
21 T e r r ace La. , Elizabethtown, Penna . 17022.

AVC A UDIO AMP. A M 447 A /G , inp u t 600 o h m
split primary output 600 o hms sp lit secondary
a nd 15 K f or phone s . Con sta nt + 37 d b m o u t p u t
for - 20 t o 0 dbm in p u t. 115V 60cy AC. Brand n e w .
$14.95 eac h. Shipping w eight 20 Ib s. B ertsc h e E lec
t r onics Laboratory , 1475 Bush , S a n Francisc o ,
C a lif. 94109.

BC.221-P, AC a nd book , $60.00 ; S X-lOO & spk r .,
$125 .00 ; DX-60 & HG-IO . $65.00. FOB. W9JOX , Box
65, Avoca, w tsc . 53506.

APR.4 W ITH TU's , $175.00; U R8A RTTY con
ver ter , $150.00 ; 450T H , 450TL, each $15.00 ; T r a d e .
W ant TR3 , linear, rotor, G -76 , TA-33 . K4UEB ,
7807 N . Dav is , Pensacola , F la . 32504.

CHRISTIAN HAM FELLOWSHIP n o w being o r 
ganized for Christian fellowship a m o ng h a m s and
for gospel t ract e ffo r ts . C hrist ian H a m C a llbook
$1 donatio n . Free details. W r i t e Christian H a m
Fellowship, B ox 218 , H olland , M ichigan 49423 .

JOHNSON KILOWATT MATCHBOX. In like n e w
co nd ition . F irst c ertifie d c heck fo r $85 .00. Y o u
p a y sh ip p ing. Cecil E . M e n o ld , W A 8HLD, 915 G a r 
fie ld S t ., S t r uthers , O hio 44471.

AMATEUR EQUIPMENT REPAIRING SPECIAL.
1ST. Tra n s mitters -rece i v e r s-ki t s wir ed , C u sto m
b u ildin g -align men t - c a libration ; p rod uct detect o rs
a d ded . J o hn R o a che , WISOG, broadcast c h ie f en
g ineer 20 years. Pro p . J -J E le c tron ic s , Windham
R o ad , Canter b u ry, Conn. 06331.

.'_- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -



"ARCTURUS" COLOR TV
SPECIALS

• Orl,lllal Color F1ybuk. tor RCA , GE, E merson, }{aCM ' Ol: .
MWlU , Olymp ia , P h llc:o. SlInrtone. 8yl" nll , etc. Lilt tlr le'll
$24.00. Our price $9.95 . c.L # CTYf
• Original COlor Y.k.. tor a ll mu. of ecier TV. 70 decne tor
_U fOllnd color CRT',. Cat. ::XnC70; 90 decree tor an tee
l.araular 19 to 25 Inch CRT' , . Cit. # X RC90. Lilt price $50.00 .
O Ut nnee .....•........... .... ............. . ..... .$12.95 N t h
• Color Foeul RKtifien. 6.5 !of.Y.• Cat. ::CFRS •. . • . • • . . . $1.95
.. ColOr Silicon Rediflen. 1-5 ampI, 2000 p.I,v. Cat.
#CFRt O , _• .•.• ... .• . • . ..... _, ...••..•.• •• • • . • . • • • • • • • •• $1•••
.. Color Dhlun tubn. W ri te tor Iveclat 1o", prices .
.. Color TV Reeeivin. T ube t YPM. L h tl"d in our ca ta lo&, a t very
I pec lal Pficea .
.. ColO!" TV CR T soek ell. Cat. # CSO 19. • . . ... .. . • • • .• 79C1 IIlOh

.. Other Specials: # 5965, # 6211 Tubea-e-replaee 12AU7 12A1'7 ,
12AV7, etc. 3Hc each , 3 tor $1.00. #5844, #5964. #2033-rUII: 
lI:odh:ed 6J6 tubes, 39c each. S for Sl.oo. l AX2-replacement or
l ubltltut.e for lX2, lX2A. 182, (9c each, 5 for $2.00. 2UAl, S
for Sl. 49. #575I-rull:gedh:ed low nolle 12AX7 . 5f1c ea ch. 2 t or
$1.00. 2C40 lIeblhoule tube, u9ually $14.00, Ipecial ..... 99c 81.
• Black and White TV yokN-Ordl'r hy ThordU lon or Merit # .
An)' .. Y" number from Y olO to Y I 06, IIlJ' U DF number from 106
to 143, In l tock, eowple te with hoot.-up lruUuct1ool - Vrlee $4.95
_n. 1II1ck and White TV 119 dell:ree yokel . origInal equipment
for mon mooela of Admiral . EmeNon. Dumont , 5.Jall"f\&1'0:l ,
Motoro la. P hHeo. S ilvertone, Wel Unehoul e. Zt'QIUl, R CA. Order
by 1M maker 'l number. l ' rtee .•.. ..........•.•..... $7.50 eaeh
• SMmb.... ·CarIMII TraruhtGrlUld I nte rooDll . AC GnU. seree
I tU Ion muter $12.95, Cal. #8CTll . lumote IlaUona for SCTlI,
....95 Nch, CIL '::SCTR! . 'WIth hook-up IDItn1ct1OD1.
• Tranli llorb.. UHf Tun..... used In 1965, ' 66, ' 67 TV aet. by
AdmIral. Dumont, Maen.uOJ: , )lotorola . RCA. Pbllro, Olympic.
Syl1'anla. SUl'ertoDe. Only d itrerenee from one to another : ,...
mOl'lble !fearil1&" mil' dltre r. EaSY repla~ment. :\0 fli lment 1'OIt.
l i e required. :\~I only 15 VD C to funtUon. CIL
.v U 111''1' I .••• ••••••.•••••••• ••••• ••••••••••••• •• • •• • • • •• $4.95
• Kit of 30 tt$ted lermaniu", di odes. Cu . :100 99c
• Kit I t SUbminiat ure tubel, Cat. #29 9k
• Silicon Rectlfler 10000000 -Ufe replacemen L for 5U 4. 5V3, 5M l4,
5AU4. 5T 4. 5V"' , 5Z"'. Oct.al based, wllh dl l g-ram : Cat. # R F£'I'I,
t!lc ear-h. OZ4 lonll: Ufe et ueen rectlflrr re placemen t, octal bu ed ,
CU. # ItECn . .. . .. . . . . • . . . . . • • •. • , •........ . ...... •. 9ge tIleh

S ..nd for fr ee caUlo&, IIst!n&, lhoullndl of similar lte rn l at
lower-thln-fail prfees, We thank you now- you' ll thank UI la ter.

SURPLUS MANUA LS, $3.50 each; ARC·Z7, CV~

116/URR, ARN-6, ARN-30. Many others. Model 28
TrY manuals $2.00. S . Consalvo, W3IHD, 4905
Roanne Drive, Washington, D .C. 20021.

WANTED MILITARY, COMMERCIAL, SURPLUS:
Airborn. Ground . Transmitters, Receivers. Test
sets, Accessories, Especially Collins . We pay
freight a n d cash. RITCO Electronics, Box 156,
Annandale, Virginia . Phone (703) 560-5480 Couect .

COLLINS 3251, 75S1, Waters Q multiplier, 500 cy•
de filter, 31254, 516F2 all FB. Trade for 350 or
TR3 and $450. K5DZP, San Angelo, Texas 76901.

COMPLETE STATIO'll : HT~32, SX·I01~A , Warrior,
Monitor scope, HAM~M , Keyer, Quad, Tower.
Good condition and at bargain prices. KlIQB , R.
Allaire, 35 Weymouth St ., Holbrook, Mass.• Phone
617~963~3530.

SONAR 80.10 METER TRANSMITTER: with
matching VFO. Uses efficient 5894 in final. $75
with power supply. 73 Magazine, Petersborough,
N .H. 03458.

HALLICRAFTERS HT-4$ linear 2 KW excellent,
$275. W3CEX, 301-761·7119 Baltimore , Md.

WANTED HEATH MARAUDER. Will pay d e
pending on condition. Call after 6 PM or write :
Judd Goodman. WB2VOG, 101 Hillwood La.,
Plainview, L .I., N .Y. 11803. 516-935-5726.

BACK ISSUES 73 March 1963 to March 1967, ex
cept December 63 $10.00 Postpaid. John catron,
W5DZA, 826 Ranchitos, Santa Fe, N .M. 87501.

ARCTURUS ELECTRONICS CORP.

TN'28/APR9 Tunlnl' Unit lOOO-2600mc. W/Tubu .• EX 32.50
PP336 ) h ln P ower Supply fO'!" APR9 n-h·er. EX. 14.. 75
PP337 K lystron Supply tor T N130 and TN13I /APR9 .. EX 7.50
ID 226/APR9 P ano-ramic Ind icator. W/ BmemaUe ..EX 10.50
IDI69C/APNI2 seoee. 3JP I CRT. D P DT Cou: Swik b E1: 12.15
IP30/APQ31 ScoPe indicator w/3JM CRT EX 8.15
8N36B /APS31 \\'/ 5 -8011, ...6 othn tubea, 2 blowen .. E X 9. 2:1
Blttety Char,er. 115V 60cy to 6n>C @ 20 AmP'. lIo"EW 1.50
seope Xfotmr 1950, @ 3ml. 6 JI'1l wlndlnp . 60 erete New 4.75
SA325/ U Caulal SwUth SP T 28YD C Motor EX 4.50
AM561 3'lta te, &O mc IF Ampllfle r. W / Tubea NEW 3.75
AS31 3B /ARN6 g laUon SMklnll" UllJP. l oo-1750Itc ..EX 4.75
R8/ARN8 15mc ReC1'r., /1 T ubet. 8000 ohm Rem .. EX 4.60
c<cS Control &:1 for ARCI and ARClZ Xeeh en •.. EX 1.25
3JPI CRT w/ Mount. Shield, Socket, InteruUler PIUI' .. 6.25
Conlrol Ampllfler wI ll Tubel . A P aI\l vetue ......EX 3.50
Weston Meter )fodel 843.• 3'li"I, 500-0 -500ua scale .•E~ 3.50
Marlon Meter Model 36\\ , S* , 0-100ua Icale ... .. L:<i 4.15
M"lon Meter 3~", 100u8 taeeement , a rbi tra ry sca le EX 2.75
Slml"on Meier Model 25, 3%", 0-200uI ecere ......LN "'.25
UPMII ... AFC Uni t w/8 Tube. & Wlrine Diagram NEW 4.5<1
Tripier CI~ity. I 200mc w/ 5816 UHF Triode ... .....EX 3.1:1
Demodulator Cavity. 1200mc w/ :l675 mu' Triode .. E X 3.50
Preci se HV Probe 500 Metrohm 50KV InlIulation .. NEW 2.50
RIgbl Angle Drive w/ Oean, Unlvenal, " " S haf t . . EX 1.15
PL259 on can . GOOD 5/1. 25 ... . PL259 boxed. NEW 5/1.75
Cou 6" lonll" w/BNC PIUI eac h end . .. .. . . . . . • •EX 4./1.00
Cou 8" w/1 R:"oIC PlulI" & 1 nse Panel Socket . . EX 3/ 1.00
80239 Socket. ooon 4/1. 00. Type N P anel Socket LN 8/1 .00
RG9A /U Cou 10 fee~ lonll: with two T ype N P lug.

NEW ..•.. . ................. .......•.. .... ••. . .•.. 2.15
Ohmile I 50 RF Ch~e 711 .00. Rf Ch()ke, z.smn. 3 pi 8/ 1.00
Univerlal for %. rod 1/1. 00. fiberg lass Rod %,. :I 7" 5/l.00
Teflon I n! uliling Coupllnll:. 2000"- Tn t. " " Rod . EX 8/1.00
Capac lt()r. Feed - thru. 15 on Plnel. Tbree P lnels /I.OO
81lralul F lltl'-ra1· 2. Ll ne F iltH. l OA nw llOtr . XF;W 411 .50

E C HAYDEN .0' 294. ~or ~o l~t Lo.I. ,
• • MISSISSIPPI, 39520

Prices : FOB Bay Saint Lou is. Terms: Net, Cash .

502·22nd St..
Dept. ST.6.

Union City, N.J. 07087,
• Phone 201-864.5568

FT-243 CRYSTALS: 3500 to 8700 kHz, .01% setting
$2.00 each. Novice $1.00 each :=2 kHz. Denver
Crystals, 776 S. Corona, Denver, Colo. 80209.

LATEST SWAN 350. Sideband selector VX-l .
117XC. Mint condition, $465. Richard Stalls ,
K4KYO-DLSOL, 475 S . Perkins Rd., Apt. 406,
Memphis, Tenn. 38117.

C E.20A $95. BC-458 VFO $15. Bandhopper VFO
$60. Drake 2B 2BQ $195. PHLA400C $95. Sixer &
DC s u p p ly $40. Millen HD Transmatch $95. With
manuals, all operating . W2QH. 92 Genesee St.,
Greene, N.Y. 13778.
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RTTY
T5 2/TG

:V~,",'.""'dm'.._
84.nt:R\,

419. 50
24 . 50
29 . 50
35.00

Th i s panoramic a da pt er
_ as . -itten up In the
J u ne 1964 issu8 of~73·

Ua gazlne. It 18 & 14
tube s cope using one
or more of each of the
fo11o_1ng tubest 3BPlA
~6. 5BA6, 6AL5, 6J6 .
6517, 6SR7, SAC7, ~84 .

uD3, IB3, and 6X5 ~

2 .lJfd. 2000 VDC ~ 1. 95
2 J.!fd . 3000 VDC ~ 2 . 9~2 " 4500 • 3.9
2 " 10u00 " 29 .95
. 0008 15000 .. 3.50
.06 " '~OO " 9.95
1 • I 00 • 29 .95
2 • 20000 • 49. 95

Thes e recei
vers are
continuo81y
tunab le over
the range3
indicated
and are fur
nished with
tubes in e1
tber new or
vary good
oondltlon~

DAVEN Yrequeno1 Weter
Di r ec t indicating trequen01
aeter ooyering 25 to 5000
c101e8 In to~ ranges _
.1 XC • • 5 xc, 1 KC. C 5 KC .

Exo. oond . ~37.50

A. R. C. TYPE 12
RECEIVERS
to 1500 KC
to 5 50 KC
to 135 Me
to 148 Me

Panoramic Indicator
IP-274/ALA-

•,,

Considered a life time
battery, t hey may be re_
charged indefinitely
and may be left charged
or discharged with no
111 effeets. Ra t e of
discharge 18 many timea
the rated AH and Is al_
moet f l a t a t rated ARe

~our sizes presently ayallable all
in excellent gauranteed chargeable
condItIon . All ,re 1.2 volts.

R 10 - 520
R 11 - 190
R 1:5 - 108
R 19 - 118

,

25A 2. 95

TUNING FORK
FREQ.UENCY STANDARD

500 oycl~-_. OOl~
a ccur a cy__ ope r atee
from 24VDC at . 18A
Removed from new
equipment. •.7. 50

TOP "AT "/110 EPDlIES

~~

A por~able teletypewriter
s I gnal distortion t •• t
.et arranged to tran••it
nor~l or distorted 81g_
nals for teating tale type
writer circuits aDd
equlpaent. ~1.SO

OD.

'2.U

Gen . El ec . C40B (2N685) 200PIV

I-91A ISlas lIleter 7.95

GH 1203-2H LIonel tranet, 1 .49
p/O cV89A/URA-8A

Discriminator Bub_unI t part ot frequenoy .bitt
oonverter CV89A/URA-8A. ThIs unIt cost tbe NaTy
~330. 00 aDd 18 brand ne. In original export
packaging complete with tubea . Scbematio and
connect or arrange.ent tor inpat and output i8
forni.bed with order. Sbipping we igbt 151

)49.50
SlJtON pown STUD RECTlFlElS

SCRSI

Boo PIV 1. 5 Amp Epoxy 69, 5 tor : 3.00Boo • 1·5 • Tophat 59, 5 ..
2'10

600 • 1. • 0 39, 5 • 1. 5400 0 1. 0 0 29, 4 • 1.00
100 0 6. 0 • 39, 5 • 1.75100 0 .2 • • ' 5, 0 1.00

~
• ' 50 • • Stud *". ~5 4 • 10.00• 6. .. 0

9 , 5 • 4.50
0 · 5 0 Topbat 15'1 • 1 .00

SCR

COAXIAL CABLE

KG 8/AU (52 oba) 15 toot
patcb c ord witb PLE59 each
end. New $1. 49

RG 9/U (50 ob.ta) 18" patch
oord w1 th 2 PL259 1.98

RQ 9/U 7 toot patch oord
witll 2 PL 259 ~. 98

58 OIDIS .z "
70 leet $1. 95

370 le.t $9.75

S PDT Relay has 2_12 volt ooi18
wired in ae r ies for 24 V operation
Parallel tbeBe for 12 V. 3 50239
aonnectors tor standard VHF use at
300 watte . New ~3 . 95

~ltb 3 PL259 conneotors J4, 95
Coaxia l Cable

.0. l U I IN."
3c ".r Foot!

-... ." C:••LIt-

COAX RELAY

ARROW SALES-CHICAGO, INC.
2534 South Michigan avenue, Chicago, Illinoi s. CA 5-4750
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PUEIITO RICO

W~ST COAST

U . S . S . R .

Propagation Chart
JUNE 1967

ME XICO

PNILlPPINI<S

CENTRAL UNITED STATES TO:

J . H. Ne lson

EASTERN UNITED STATES TO:

ISSUED APRIL 15

SOUTH A FRICA

CANA1. ;(ON~

AUSTR A1.IA

II ...WAll

ARG~NTlNA

J APAN

ALA SKA

IN DI A

TCS

NAVY TCS TRANSMITTER AM-
1.5 Me to 12 M e in t hree (3) bands, CW 40 watts , voice
modUlation 20 watts , master oscIllator variable and CrY stal
control on 4 preset channels In the entire fref). range. Uses
3/1 2,\6 In oscmatce & bufl'a - rloubler. 4/162;:; In modula tor
& power amnunee stages, 2'h"' meters for P A P la te 0·200
nc IlF meter 0-3, all tuni ng and operaung lXlntrols on
front panel. von ages requtred : 12 VTlC & 400-H O vIle
200 MA. w / tcbes. Sizes: II '%. x II'j-~ x 13* "'. $34 50
WI. : 41 Ibs US E D: •

Antenna Loadkng Coil # 47205 Used : $ 6.95
Remote Control Hox wj1'ipeaker #23270 Re_N ew: 9.95
Dua l D}'na lllotor power Suppl y 12 v. #21 881 Rc_N ew: 14.95
D -401 T ransmlltcr Dynamotor 12 v New: 6.95
1).402 R ecetver Dynamotor 12 V New : 4.95
CAB LE-Ut'celver to Power Supply New : 2.75
CABLE-Transmit te r to P ower Supply New: 2.75
connector I' lugs for n cmote Control n cx New : 1.50
A C POW EIt S UI' I'1.Y-i15 Y. 60 cre te tx ot Government

f;urj llus ). Receive r : $20.0I}-T rensmltte r : $35.00.
Sh(l('k .\ [Olmtlng tor Receiver or Transmlt ter .... Used : 2.95
Noise r.im ner oonveesten ){I t- W j 6H 6 t ubes..... .. 2.00
P arts avaflahle ror Rcc. and T ra ns. Advise us of your needs l

P r ices l<' .O.n. Lima . 0.- 25% Deposit on COD 's-BIG
CAT ALOG-.....S.'ml 25c (stamps or coi ns) & receive 50c

CIum Il" on your order.

EQUIPMENT
NAVV TCS RECEIVER AM

1. 5 :Me to 12 Me in two (2) bands.
Variah ie rreq . oscilla tor & crYsta l
centro! on rout ( 4) preset channels
In the eunrc trea. tange. Audio out
put 1.5 watts Into 500 oh m lead ; uses
tubes 11~K7 RF A. , 128A7 converter,
2/12,sK, IF A., 12SQ7 detector usc.
ItA" oscillator. 12.\6 Rudin Amp . 456
K C H~ jereq. Large vern ier & spin
utat. audio gain. A ,,' C, HFO and all

conl roh on the fron t panel. Voltues required : 12 v nc &
approx. 220 vnc 100 MA . Size : 11% l< l B.\: $44 95
l[ 13* '", \\'\.: ~\7 lbs. ..... .•.•••... .. .. USED : •

FAIR RADIO SALES
DEPT . 73 - P. O . Box 1105 - LIMA, OHIO 45802

AU5TR ... 1.IA

~NG1.ANO

2 1 21 14 14 14 14 1.. H 1 1 14 14

2 1 21 14 14 14 14 14 14 14 21 21 21

14 14 H H 7 7 14 14 14 14 I·l 14

21 2 1 14 14 14 14 H 14 4

14 14 14 14 7B 711 7Il 71l 4

ME XICO 14 14 14 14 7 7 7

SOUTIl "FlOC'" 71) 71l 7 14 7B 14 14

•

,
,
•,

, ,
, .

14 14

14 \ 4

, ,
14 14

, "14 14 14 14 7\ 7 7

1'1111- 11'1'1" 0:" 14 14 14 14 7~ tu 7lJ

PC I<IITO 1I1CO 21 14 14 14, 14 14

HA"'A I I

I NDIA

JAPAN

WE PAY CASH
WESTERN UNITED STATES TO:

14 14 14 14 14 14 7 7 \4

,

7 14 14 14

t H

21 14 14 7

21 21 21 14 14 7 14 14 21 2\ 21·\ 21

2 1 21 21 21 14 14 14 14 7\ 7 14 21

21· 2 1. 21 14 14 14 14 14 14 21 2 14. 21

14 14 14 14 7 7 7 7 .. 14 14 14 14

14 14 14 14 14 14 7 7.. 4 ... 4

14 14 14 14 14 H 71l 14 14 4 4

1414H H7

14 14 14 14 H 7 1 7 7~ 14 14 14

"

MrXICo

PNI LI PI' I NE "

...USTR A 1.11\

C ANAL lON ~

"'L AS K A

A It f) ~ N T1N A

PU t: IITO II ICO

J A P AN

IN 01 A

U. s . S. It.

11""' '' 1]

FOR TUBES
Lewispaul Electronics, Inc.

303 West Crescent Avenue
Allendale. New Jersey 07401

S O UTII AF IIIC ... 71l 1ll 1 14 71l 711 14 14 4 • ~

U. s . S II.

r. ... 5 T COAsT

14 14 14 14 14 7 7

, '
14 14 , ,

· -'.
TRANSCEIVER SALE

" while they last"
SWAN 350'$ _ $395 NCX-5's, Mt!lrk II $495
KWM -2 _ __ _ 795 HRO·60 .__._.__ _ 225
755-1 _. 295 SW -120 _ _.._.._ 125
325-1 .__ 375 NC·3oo _._ . 149

SWAN 500'5 NOW-iN-STOCK, $495
FRECK RADIO & SUPPLY C O. INC.

38 Bi ltmore Ave.. Ashevill e, N.C. 2880 1. Phone
704·254 ·955 1. ClltSed Saturdays. We trad e.

T . T. F Nlck. W4WL SandY J ackson, WN4AAL

A. Next higher frequ ency may be useful this ho ur.

B. Very diffi cult circuit this hour.

Good: 1·8, 10·13, 15·17, 19·21, 23·30

Fair: 9. 14, 18. 22

VHF: 5·7, 10·13, 15, 20, 24·27
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-TELEMARINE COMMUNICATIONS-

I ~

BARGAINS

,
;~0c::::::=J

LIMITED QUANTITY

Hulld you r own transh tor ized moiJ ile
power SUlll)ly for teas than $15.UO,
lind cu t down hllttery d ra in 1)0 % or
more. Po..·.. r t ransform er <.>mp lOYI pow
dered Iron core hppro:l. 1000 CP'),
wIth reedb...k \\'Indlnc. lind a t 300
ma load still delhel'"S 410 eene.
Di m : 2'h" L :I 2lf.t " II l: Z",,· D .
W& [umhh dlacram and oonslnu:tlon
details. :SN ' units. Ihl pg $6 95
wt. l'h Ibs , EAC H .. _... . . •

BC _604 FM T RANS MiTT E RS. lO-channel, push b utton eetec
lion. ~!I'21l mill: . ( 'omvl ete \\'lt h tubel. excellent ror mobile
(·0IlH· r8l0n. r.e.. J)yna motor. U sed. ven' good. $6 95
~hlp wt. 15 JI1s. Each. only •
P H ILCO 30 -40 m Hz F M MOBIL E T RA NS MITTER. Mod el
1'1lT -3:WT . Hl lIgl o channel , crys ta l contro lled, with power ou t 
put tube, and e vnc dynamotor power Bupply outpu t of
which 1M (lOU vne at 175 rna . l':J;celll"nt for eonveeucn for
ham, (' II t'lIll'rgOney a nd other ap p li cation•. Used, good condi-
tion. wnh tubl"s . hUI less aN;'t'UOrlcB. l'lhlp 1. $9 95
30 Ibs. Bargl ln Priee. only •
TYPE VRC ·2 FM TRAN SMITTER 30- 40 mHz, power OUlput
4;:; watts. ('rntl l f'OOtroiil"d.. dnil le ehannel unit, WIUI buil t
In 6 "DC powu l u pply. Can b& used fur :SUJo":\f amateur
Iransmlu lOlls , or m.,. be a ppli...ble to fire , POlle& or other
use. U sed. 1"J:l't"lIent '-'Onditlon units. with $10 95
IChematle, ~h1p >\"t . 65 lb•. EACH •

PLEASEII DO NOT REQUEST CATALOGSI
MATERIAL LISTED IS " HERE TODAY. GONE
TOMORROW" , AND CATALOGS WOULD BE
USELESS.

BC-1ii52 RECEIVER , excellent tor marlne use. T\\'o tunable
bands '-'OI'e rlng 2-3.5 m llz and 3.5-6 mHz with cou ta toed
dynamotor for 12 ' "DC ope ra t ion, 20 Kllz lind 100 Kill.
ca lib ra tor IlIIu res p recise dia l calibrat ion and frefl.wnt:r t: heck_
Inll , Ltke-new IHlIt~ . rompaf t a wl rugged. $29 95
l-lllpg wt. 55 H". EA CH . •
BC. I335 F M TRAN SCEIV ER I II tube t ranslll i tter - receiver
ol'"rates 21l. lI to 40 m Uzo Has 0/ 12 "DC powe r ~upply . and
crntal cont rol of both .." ..ttona. Il llt, : 1I l,k" L x 10'A." n x
11 14" JI, COlllpact and Ideal for lIlol,l!o. Vl'ry good l'On, lltion.

i1~ Htub.,?: . ~!'.I~!'.I:'~..~.~, ..4.5,.1.11.,: •..••• ,. .. . . . . . . . $10.95
GO-9 T RANSMITT ER ; 125 ..·att~ outp ut. low and hi gh tre 
queney (2UO · ,:'00 KHz. 1.5 -1 8 lul lz l , '-'Oflsls1-l or 3 secuces :
low rrec. unit . high t ree. unit and FOOc)· AC power l upp l" .
...hi eh a re u srmbled Into one p ll'O't' . Ali-aluminum eon true
tlon , wilh ~ mf'ten {Including un . xmltUng Vat. el pac ltofll .
N'ramlo: roll fonnl , dills , semter geafll. ete. AU ne... unlta,
Ideal for mOtlll1... tlon or for Plrt l for new trlnlmlttu.

~~~~nc..~~..~~ .~~~ $59.95
95 1 P HOTOMU LTIPL I E R TU BE nKIIplete with ,,'irt'd etr ,
..uit. and f'ncas..d In mu metal ~ hleld. Idell for flylnll _POt
"..anning T ' ". $6.95
Rhlpg 1.. 5 11.1. EAC H ..

All above materia l $u b ject to prior sale . 25% minimum
deposit on all C OD$. Minim um order $5.00. All prices

T G_J4 COOE P RACTIC E S ET
Learn to '-'OPY code or
Improve your speed with
this unit. For t ndleld 
uall . sencots . etc. Com
pl ete. por table- automatic
un it ror r e n r e d u c Ln g
aud ibly (bu ilt-In loud
speaker) code 111'11 118 re 
{'uToted In Ink on pap{'r
t ape . Pre - recorded tapes ,
lessons 1- 15 (on 15 reels)
a\"SUable from ma ny other 8urpIu. housea. Al~ usable ror
prllct iclnil " sendlnc" by means Inte rn al <)Selllalor. keyed by
nternal ha nd key. OPl"rltt> _ rrom 90 to 120 Y or from 100 to
240 Y 60 <'J" AC. Unltl are uaPd. verr I"ood condition. Ship
wi. !4 Ibs. $1595
SP EC IA L •

Broadway, New York, N. Y. 10013
Phone: 212-267-5444

142 West

FO B our address.

BC-61l WA l. KY .T ALK Y CHASS IS : X{'w
eJ.l't'lient spa re- cbus ls for above. prl<-ed 10
I..... that In the ecem or trouble It would be
cht'& pel' to Inse rt a new ..hauls. Also e:r<.'ellent
for the amateur or t.echnlcian who pn'b n to
mak& his own Ityl& of walky·taiky. Supplied
len rubes /I -llU. l -l~5 . i-IT". 2-'l~" tubes
requtred. and leu pluc -In OIC.• RF &. ant
roll s. an<l les s ..rr ta ll . Supplied wi th sene
maue wlrlnj1 diagram. ~h l pp l ng $6 95
..-ell'ht 8 Ibs. EA CH . .. •

PRICE, $14.95

TELEMARINE CLEARANCE BARGAINS'
POWER TRANSFORMER FOR 12V DC
TRANSISTORIZED POWER SUPPLY
450 VDC at 200 MA.
From 12.0 VDC

I

TElEM ARINE dtseovered this outstandi ng a-e te ment Adcock
U'pe tJ.eam anU'lllla In Arm )" su rplus . I t inc ludes a verucei
dipole a nd a l,h. , ... rced t unln&, box wh ich vnmlta tunlne
and phasi n g In tile ra d iator and director e lements , and
phasllll: out till' renectcr element 10 lhat all unusually h1/{h
fl't1fl t _tO_ Olll k fu lu n-sutrs atone wn n uefOptionally high for
'urd ca in Ptuz-In Inductors p('rm lt Uie of thl_ antenne over
• rre<Juffi ~l' ranl:e or 20 to 40 mllz. Operatu wttn 52 or 12
ohm transmission linE'. " turds. wt'& ther - ~ htant eenscruetton.
Op('ral(' ~ aUid.rw rll)" with CD It_A II _2:! bnm rotator. o r
equiv.ltmt. 'sew, unused, with InSirucllon book ..hich COHI1I
eumplNe equ jpmem for ....hlch an~nn. was In tended , and
provides tull Installation and tunlog-up data. :Set wt. at
beanl 39.5 Ibs . ~hlpp ln ll" .. t. 10~ Ihs. ~uJlp lll'd with Z plulI"-ln
Inductors to rove r 25 -30 mHz instal ll'd In phase- load bol .
CO ILS. (2 re'lul rl'd l for 20-22.5 mllz. 22. 5-2,; m llz $4 95
or 30 -40 mHz. P ER P AIR ,........ . . •
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LIBERTY ELECTRONICS WANTS TO BUY FOR CASH
ileotron tubes and

semloonduotors

lIos1 any typo 0' quanllly
RIe.ly'nr, translDl"IDC, Ipeclal
purpose, marnetrons, klyslro••
Wo will maka you an Immedlalo

offer In cash.

Speoial sllie

HP·2008R audio
osoUlalo, 386

Surplus oommunioation and test equlp.eat
AN/GRC·3, 4, 5, 8, 1, 8, 10, 11,28, 21, 48, YRC·12
AN/PRC·8, 9, 10, 25
Test equlpmont wltb ARII, SG, URII, UPII, USII, aid TS pro""..
Co..munloallons: AN/TRC·I, 24, 35, 38
Reooin,s: AN/APR·9, 13, 14, R·IS8A, B·214, R·390A, R·381, 01..
Indlcato.. : ID·250, 251, 381, U1A, otc.
Airs,a'h AN/ARC·21, 34,38, 44, 52, 56, 51,11, 84

AN/ARM·I4, 59, 81, 10
AI/APS·42, 91
AN/APN·I, AN/OPN·2A

Also: Tektronix, Htwle" Packard, Boanton, and Otne,al Radio
equipment, .to.

Liberty Electronics, Inc.
548 Broadway. New York. New York 10012, Phone 212·925·6000

B C Electronics
Telephone 312 CAlumet 5.2235

2333 S. Miehlgan Avenue Chicago, illinois 60616

Hamfest schedule: Starved R ock. Ottawa, I ll . • J une 4. TrI
State. Anlil'ola. I nd. , June 11,

All orders. uc:ept in emergency, or I 'm at a hamfll1t.
shioped same day received. For the "GOODIE" sheet. Bend
self-addressed. stamped envolope-PLEASE, P LE ASE in.
c1ude euraerent for postage. any excess returned with order .
I carry private (Travelers) parcel POSt insurance for domestic
parcel post. For items too heavy. or too la rge tor pa rcel
post, I sugJ::e9t bus parcel IlXpren. Please advlse Dame of
hus line, and city. Where YOU can pick up the shipment.

INDEX TO ADVERTISERS
Lewl sDal Electronles, 1.2
LibertY El ectronics, 144
Linear Systems. 35
Maco. 116
Mann. R. E.• Co•• 138
MlIShna. 120
Midway AnillrrDa. 132
Mllltary Electronics. 104. 105
Mission Ham Supplies. 41
Mosley Electronics. 22
National Radio Ce. • Back Cover
Newsome Electronics. 107.109
Palomar Engln&llMl. liS
Parks Electronic•• 123
Po-ly·Paks. 139
uuement, 49, 57
QuInn. Mike. Electronics.

84. 83
Radi o Amateur Callbook. 40
Radio Shack. Inc .• 129
Ritco Electronics. 138
Rohn Mfg. Co. • 4
Saleh. Herbert, Co.• HIS
Schober Organ Co.. 65
Selectroltics. 86. 87
S leD Electronics. 135
S6lld State Sales, 100, 101
Slluihwest Sem i-Conducton.

.34
Swan Electronics. 24. 25
Sydmur Elect. seee.. 122
TAB.IOG
Telemarl ne. 143
Teleplell , 134
Teitel, 36
Trlllller Electronics, 136
Tri Rio. 133
Unity. 11 5
Vanguard. 71 . 74. 114. 124
v este, COVel" II
VHF'er Magazine. 132
Weters Mfg. CO•• 5
Wilson. R. & C•• Co•• 118
World Radio Lab•• Cover III
73 Magazine. 127. lSI

Alltronlu. -Howard. 116
Amateur EI«tronlc Supply. 45
Ameen. 78
AmericaII' Cr)'lltal. 138
Ami.Tron Asslleiates. 14. 115
Amrad Electronics. 123
A. R. C. Sales, 138
Arcturus Electronics. 134. 140
Arnold 's Engraving. 133
Arrow Sales. 141
A. T. V. Research. 132
B C Electronics. 144
Camp Albert BuUIIf'. 116
CeCIt. 140
C&H Sales. 125
Cleveland Institute. 15
ColumbIa e teetrentes. 97·99
Comdel. Inc.• 126
CushCraft. 126
Dahl. Peter W .• Co.• 1:\8
Dames. Ted, Co.• 138
DPZ Corp .• 14
nx'er Magazine. 123
Editors & Engineers. 75
Electron ic Center. 73
Epsilon Records. 123
Estes Engineering. i27
Evans RadIo , 122
Evansville Amateur Rad io

Supply. 11 6
Fair Radio Sates, 142
Fed eration of L. I . Rad io

Clubs. 67
F M Ham Sal es. 134
Freck Radio. 142
Gla ss. J . J•• Co.• 102. 103
r.ateway To.... er, 127
Gord on. H. W .• Co.. 79· 83
Goodheart. R. E.• Co.. 128
Gotham. i23
Grantham Schools, 122
" Ham" Buerger, 53
Hayden, E. C. . 140
Henry Radi o. 68
International Cmta!. 3
James a eseeren. 133
JAN. 88.96

$8.00

$15.95

79; ea.

5/$ 1.00

LalMt type 190 to 550 I{C. reeers
or. with 85 KC I F. Very excellent
used, with aU t ubes, lnternalb' com.
ntete, less dynamotor. EJ;tremeiJl' es 
cellent used. See Sept. 1963 neue.
or 73, "q-ser, Reborn" .
Dual 301) of/eec. 4500v variable C'I.
oacttoe. 4%,"' W J: Ph" h l[ 12"' I, plu!
Ph" ror two ';4" ahatts. Hal 50:1
right angle drive. easily removlld.
I I pounds. shlpplnlil' wei lil'ht. N EW.
~.3 to 14.2 pf diffe rential. ro ina
lure. 3 /16'" shatt. NEW. 4 for $3.00
5.5 to 18 nr. miniature triromer.
'" '" dla.. "''' thick. Two solder
terminals. NEW.

RI IA

EFJ #
152-852

EFJ #
160· 308

ERIE
NPO
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N O T A
KIT!

\Vli y leait? Enjoy
it now fo r only
SS.(X) m onthly!

o
---

LOOK AT T IIESE FEATUHES: J OO \\.'a lt s
PEP/SS8 • 2 Kc Dial Calibration • RU K/ol:ed
Re liable Printed C iH-'uitry • Stah le-Transis
tor VFO ' Dual-Speed Vcruwr \'FO TUllill /ol:
• Built-in Speaker • \ loll llt inJ,t Brack et •
COIT.hination " S" \t d t'r a nd Output Meter
• Sharp -t-C rvstal Lattice F tlter.

"Just found out
how much I could

have SAVED by
buying a WRL

Dno-Bander84!"

WIRED - Ready for Operation
Designed for the Amateur who' s inte rest is 80 and 40

m eter SSH . Power a nd h ig h-pe rforma nce at a very reason
able cos t! Power to make good con tacts ... a se lect ive Re
ceiver, Stahility and C om pactness ! (5x l llf4xlO") Smalle r
by far than anythi ng in it s po we r class!

10 DOLLARS
M ONTHLY

$265 0 0 14 DOllARS
MONTHLY

FIXED STATION
PACKAGE

I SCLU IH:S , W HL Doo
Bander 84; Mode l AC-384
Power Supply ; W HI.. 3:\'1
Mike w/stand; WRI.. 80-40
M e te r Doublet. (100 ') RGSS/
U Coax; All p lugs.

ECONOMY
FIXED STATION

PACKAGE

THREE Great
Package Options!

II\CLUDES

DUO·BASDEH S4
AC48 Power Supply

73-1 BN

o C ha rge it.

X a rne Ca ll _

City Slate Zip _

Address _

WORLD RADIO LABORATORIES
3415 West Broadway, Council Bluffs, Iowa 51501

Please sliip m e the [o llo uiinsu

o Duo-Bande r 84-5159.95 0 Fre e 1967 Catalog
o Informat ion 011 Duo-Bander 84
o Economy Fi xed Sta tion PkJ,t.- Sl99,95
o Fixed Station Paek al'Ct.'- S265.00
o ~' ohile PackaJ,te -SJ OS,OO
o Cbeck or Mon ey Order Attached
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••••••••••••••••••••••••••••••,._u_ ..
••••••••••••••••••

1S DOLLARS
MONTHLY

"The House the HAMS Built! "

MOBILE PACKAGE

J:\ CLUD E S: \\rHL Duo
Bander-Sa: DC Power Supply
with cables; WRL 3:": I ~1i k t' ;

Body Mo uut: New-Tronics
RSS2 Sprtng: ~fO- l Ma st and
40 &: 80 Resonators; (25 ft.)
RG58/U Coax; all plugs.
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Own the most versatile 5-banderon the market
...priced even lower than a kit rig!
Nat iona l's new 200 is fust becoming t he most popu lar Ii-bander on the market . . . and it's
110 wo nder ! Here's a n idea l r ig for mob ile. portab le , or h ome ope ra t ion . . . the fa stest way
to move up f r om single band or t r-i band. T he price? ... an amazing ly low $359 ! Perfor
mance '! ... here's what Jim F isk " 'IDTY sai d in a r ecent issue of a noted amate ur radio
pub lication : "\\'hen National came out wit h t heir new model 200 transceiver a few
months ago at a lower cust than any ot her five band transceiver on the market , I j ust
couldn"t believe that it would perform as well as the more expensive models. But - after
using it for several weeks in chasing- DX. I find that t hey have done a su perb job and it
performs right along- with the best of them . The sens it ivit y is fine. the selectivity af
forded by the s teep-s ided c rysta l filter is excellent. and the audio reports, if I am to
believe the fellows on the other end. have all heen good. Reports of, "tremendous audio
quality: "really sounds g'Clod: a nd 'ver-y clean a nd crisp: have been normal reports durin):
the time ] have had the 200 on t he air."

Feature this for S359! • Comp lete coverage of t he 80 through 10 met er bands. • 200
\Vatt P EP input on ssn. plus C\V and A:\1. • Separate product and A::\I detection p lus
fast-attack s low-re lease AGC. • Crysta l-cont rolled f r on t end and si ngle VFO for high
stability, and identical calibration a nd tuuing r ate on a ll bands . • Crysta l latti ce fi lter
for hi gh sideband s uppression on transmit. and r ej ection of adjacent QR::\I on recei ve .. .
plus solid-state ba lanced modula tor for "set -and-forget" ca rr ie r $359
s uppression . • Op e rat ion from new low-co st AC-200 s upp ly or
f rom NC X-A or mobil e powe r s upplies . • ALC. • 45 / 1 plan etary / •
sp lit gea r tuning drive.• Automatic ca rr ie r inser t ion in AM an d ONLY

II h I S . with Nati onal 's lUllC\V modes. • Pan el meter uu tomati cn y switc ec to -u nits on One-Year Guarantee
r eceive. • Un iversal mobile mount in cluded .
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