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f't 7 KC
Typical
selcc th·ity _
CU Tn :

Swan·350

4.6 KC
Shupe factor : 1.7

Ultima te rej« tion
more than lOOdb

I\JI I I
8.3 KC

40d b

1000 b

signals, especi ally the guy down the street with
the big linear. In th is respect, the Swan fil ter
is superior to others being used in amateur
sideband gear.

In Swan transceivers, the filter is also used
when transmitting, of course. and in this mode
the sha pe factor determ ines what your unwanted
sideband suppression will be. We have been
advertising 40 db, but this is a conservative fig
ure, since it is really better than 50 db. Also,
we've been advert ising only 400 watt s PEP input
to the 350, but actually the average production
unit peaks over 500 watts before fl at-topping,
which is why the 350 gets out so well, and
sounds so good. Compa re these features with
any other sideband transceiver, and they all sell
for more money! 73 Herb Johnson W6QKI

MOd b

60db

e
~ u
;;; '"

o
6db

20d b

One of the reasons why the Swan-350 is the top
sell ing transceiver today is its exceptional selec
tivity prov ided by a new crystal fi lter which we
began installing in all production units a few
months ago. This amazing little gem is made
exclusively for Swan by C-F Networks. The
selectiv ity it provi des for voice communication
is as good or better than the selectivity provided
in any other sideband equipment. regardless of
prrce,

T here are 3 important factors about a filter
which determine what the overall selectivity
will be. One of these is its bandwidth at the 6 db
points, and here we have carefully selected 2.7
KC in order to give you good cha nnel separa
tion. and still retain the smooth. natural audio
for which Swan transceivers are so well known.

The next considera tion is shape factor. or the
ratio between bandwidths at 6 and 60 db. In this
respect the Swan filter gives you a "shape factor"
of 1.7 to I. This is substantially better than the
2 to I ratio of the mechani cal filter. or 3 to 1
of the average 9 me crystal filter. Best shape
factors are achieved right around 5 me, and
this is one of the main reasons for selecting
5 175 KC for the Swan I.F. (This choice of I.F.
a lso perm its si ngle conversion design which re
sults in fewer images and spurious signals. The
only thing better than single conversion is no
con version at all.)

The th ird important factor, but by no means
the least, is the measure of ultimate rejection.
or how fa r the skirts fall before flaring out. Take
a look at the graph and you'll see that this is
better than 100 db with the Swan fil ter ! Ulti 
mate rejection determines how well your re
ce iver atte nuates those strong adjacent cha nnel
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~ly little African safari has expanded a bit.
\\'e will now go on a three week hunting
safari in August. followed by a three week
drive through Kenya, Uganda, Congo. Ruanda,
Burundi and Tanzania. From there the air fare
is only a little more so we will continue to
Lebanon, Syria, Iraq, Iran, Afghanistan, India ,
Burma, Thailand , Malaya, Bali, New Guinea,
Australia, New Zealand , Fiji, Samoa, Tahiti,
and back to the U.S. \\'e figure the whole
trip for a b it over eight weeks and to run
about $2500. \Ve can p robably sq ueeze one
more aboard if anyone is interested ... which
I realize is unlikely.

A Walk in the Black Forest
Like millions of others, I've become some

what addicted to the Tijuana Brass. One of
my Favorite selections is A Walk In The Black
Forest. Did you ever?

I found m yself remembering my last trip to
Germany and the Black Forest. I was on m y
way from Stuttgart down to Zurich to visit
the moonbouncers HIl9RF and Im9RG. The
road down there is a fairly narrow winding
black top with p laces every few miles to pull
ofT and park for a picnic or just a short jaunt
through the woods. T hey keep their forests
cleaned out of underbrush and you can walk
easily for miles if you wish without struggling
through bushes and spider webs like we have
in our New Hampshire woods.

~Iy arriva l in Zurich was a little later than I
expected due to a prolonged luxurious rest
stop in a beautiful glade. I sat listening to the
Schwartzwald m usic on the F~I radio while
ea ting some very b lack bread and Gennan
sausage, washed down b y a small bottle of
apfelsaft. New Hampshire and 73 seemed a
world away. It was nice to relax after several
days of furious activity.

2

A few days earlier 1 had flown to London
for a short visit with the fellows at RSGB. Bus
to town, tax i to Little Russell Street, lunch,
taxi to airport, and quickly aboard a United
Arab Airlines p lane for Frankfort. \ Vhew!

Johnny Barrows DUHU, Lee Forest DL
~LZ aud Ed Pahl DL4UL met me at the air
port in Frankfort. Johnny was an old friend.
We'd corresponded for several years trying to
get reciprocal licensing through, only to be
thwarted time after time by the ARRL. It is
interes ting that the League now is taking
credit for reciprocal licensing. Oh well. I'd
met [olmuy when I'd visited the Bitburg club
a couple of years earlier.

The airline had managed to lose my bag
and it took the four of us a half hour, with the
help of Lufthansa to get them to carefully re
check their plane. Sure enough, there was my
bag over behind some freight that had just
been loaded aboard . I almost lost it for good
for I understand that that plane crashed on its
way to Cairo after leaving me.

That night Johnny and I kept a sked at one
of the great restaurants in Frankfor t with Peter
IIB9PL from Basle. I had made the date on
twenty meters a week earlier and it came off
smoothly. It was one of those splurge dinners
you have once a year (at most) with venison
and all the trimmings.

The next day I picked up a Volkswagen
1500S Variant, which I had ordered ahead.

T hat night I attended a dinner meeting 01
the newly formed German-American Amateur
Radio Club and found nearly a hundred or
hand. It was interest ing for me to find thai
this group so far from the U.S. knew mort
about what was going on than most groups
right here in the Sta tes. They certainly askec
excellent questions.

(Coll tinued on lw ge 15 1)
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International's "FLYING SHOWROOM 66"
will visit your area soon.

Welcome aboard this fabulous electronic flying display.

During 1966, Internationa l's Martin 202 Flying Showroom wi ll tour cit ies through
out the Un ited States, bringing wi th it displays of International electron ic equip
ment and products, plus a technical staff availab le for consultat ion. - A space
age electronic show for Amateur Radio operators, radio experimenters, hobbyists,
Citizens Radio dealers and users, commercia l 2-way radio operators and manufac
turers requiring special electronic products. - If you are a manufacturer, radio
equipment dealer, Amateur or Citizens Radio Club, or other interested groups,
we will attempt to schedule a specif ic time and date to visit your area. Watch
for announcement or write Internat ional Crystal Manufacturing Co., Inc. for details.

INTERNATIDNAL

'- f I '~
CRYSTAL MFG. CO., I N C .

18 North Lee
Oklahoma City, Okla. 73102

/rrrrr«rra« j L

INE 1966

Discuss your technical and engineering
requirements with International's staff .
See how International elect ronic
products can work for yo u.

•r /

•-

-- --
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TWO CATEGORIES TO CHOOSE FRO M

ROHN has these 6 IMPORTANT POINTS:

Editor's
Ramblings

Zip

Mail delivery in the U.S. seems to be at its
slowest ebb yet. Service is terrible. It takes
as long as three weeks for second class mail
to reach the west coast from our printer in
Connecticut, and even air mail often takes as
long as three or four days. But we have been
assured by the Postm aster General, L. O'Brien,
that service will improve. For instance, he
proposes a new class of priority mail to re
place air mail and first class . This new class
will cost about 7ft, and should provide one
d ay delivery anywhere in the count ry, certain
ly a reasonable goal.

Another improvement the post office 1S

workin g on is increased automation. To help
with th is, they have divided the country into
small di stricts, each with a zip code. All bulk
mail users and magazines must use zip codes
on their mass mailings after December 31,
1966. Most of our renewals are including their
zip codes, but we still have many stencils in
our lists of subscribers without zips. \Ve have
to add the code- a very expensive and time
consuming operation-so please help us out a
little. Please check the ad dress on the wrap
per in which you receive this 73. If it doesn't
contain your zip code, or if the zip is wrong,
please write the numher on the wrapper and
send it along to Linda, c/ o 73, Peterborough,
N.H. 03458. Incidentally, if you will be re
newing soon, you can just wait and include
the zip then . Please include your zip on all
new subscrip tions and renewals.

While it's hard to estimate how much right
now, this process is going to cost us plenty
\Ve can only hope that we'll he rewarded for
the expend iture with decent mail service.

. . . Paul

Club special

Ham club secretaries, presidents and editors
should make sure that they send us their ad
dresses so that we can tell them about our
special plan for club members. It offers a
very low price on subscriptions, prizes, and a
number of other small benefits such as the
background papers that \Vayne sends out
every once in a while.

-
. -

TmI=

Heo"y Duty Self Supporting
and Guyed in Heights of
37 - 54 f.., ISS)
71 _ 88 f..1 Ig uye d)

Ea•• of Operation- rolle r guides between sections assure
eaay, safe, Irict.ion-free raisi ng and lowering, Strenll'h
we lded tub ula r steel sections overla p 3 feet a t maxi.
mum height fo r extra sturdiness and stre ngth. Unique
HOHN raising procedure rai.., olliection' toveth••-uni.
formly with an equal section o ve rla p at all heights!
VeuGlility- designed to support the largest antennae
with comple te safety and assurance gt ony height de,;,"1
Simple Instollation - inst a ll it yo urself-cuae either ftat
hast' o r special t ilting base (illustrated above) depend
ing on you r needs. RgI.d and relted-entire line en gi
neered so you can get exactly the riiht size and properly
rated tower for your antenna, The HOHN line of towers
is complete , Zinc Golvaniled - ho t dipped galvanizing a
standard-not an extra-with all HOHN towers! Pr ices
start at less than $100.

P. o. ao~ 2000

Stando.d Dut y Guy ed in
Heighlli of 37 _ 54 _ 88 _ lOS
ond 122 fee'

"World', Largesl EXCLUSIVE Manu/tutuTV'
of Tou.....,..; dnign",rs , enginH'f"S. and inslallws

0{ romp/de ('OIIImumcatloti tou.~r systC"mL"

SEND FOR ROHN TOWER HANDBOOK
-$1.25 Value
-ONLY $100 P'J"tpaid (tlpt'cial to rt>aders

of this magazine). Nea rest
sou rce of supply sent on req u est. Repre
IWnlativ("ll worfd -wide to serve you. \ \' ritt"
today to;

ROHN Manufacturing Co.
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Peal<-up your operating performance with

Waters "Convenience-Engineered" gear... !

UNIVERSAL HYBRID
COUPLER &PHONE PATCH
Mad. 3002 am baltery)
$69.95
Mad. 3001 lWithaut Campreamp)
$49.50

. ma

PHONE PATCH
Enjoy the ultimate in phone patches with this compact coupler,
preclslon-englneered at Waters. Designed tor effortless VOX opera
tion, it is the only patch with its own speech processor (Model
3002). Its built-in Compreamp maintains correct out-going levels
eliminating all manual switching and whenever needed, the Com
preamp may be used independently of the patch. Provision is in
eluded for SWitching a tape recorder in and out for both recording
and playback.

Get more "talk power" into your signal with
a Compreamp! Solid state, self-powered and
compact it installs in a jiffy in the mike
line of either fixed or mobile rig. Great
for that added punch when QRM and band
conditions are tough.

Model 359 $27.95 (less battery)

IfriIiM PROTAX'·
A must! Brand new Coaxial Antenna Switch
that automat ically grounds the antenna sys
tem when the shack is shut down. Handles a
full 1000 watts... comes complete with knob,
escutcheon plate with erasable marking pan
els and mounting bracket on Model 376.
Model 375.
6·pas ition rear u ial connectors $13.95
Model 376.
5·position side radial connectors $12.50

IfriIiM COOAX'·
CODAX - the automatic keyer that puts
rhythm-smooth CW at your fingertips. Never

, anyth ing like it! Feather-touch double paddle
: is automatically timed for 5 to 50 WPM. Oper·
. ates block grid or into mike jack for VOX CW

on either SIdeband. Monitors the signal, too!
Model 361. $92.50 (lessbatteries)

,
,
,,

.=:z::m IfriIiM COMPREAMP'·

Amazing new Reflectometer
with its unique dual meter
tells at a glance both tor
ward and reflected power
of your rig in RF walts.
Two separately set forward
scales of 200 and 1000
watts 120 and 200 watts
reflected) insure accurate
readings. VSWR can be im
mediately dete rmined from
the calibrated reference
chart. Comes complete with
remotely located Direction
al Coupler and connecting
cable.

Model 369 $115.

h'o1iM
REFLECTOMETER

WATERS
".A.V;)(,A MANUFACTURING INC.

WAYlAND, MASSACHUSETTS
WATERS PROOUCTS ARE SOLD ONLY THROUGH WATERS QUALIFIED DISTRIBUTORS

IUNE 1%6 s
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991 Middle Road
Portsmouth , R. I. 02871

The Micro-Ultimatic
Integrated circuits in a

high-performance electronic keyer

6 73 MAGAZINE



•

The NAND Gate

Fig . 1. Funct ional symbols of two log ic blocks. Bot
tom leod o f the flip-flop is P.

Micro-Ultfmutic. The logic line is available
from many d istributors (d iscussed later).

r•

( bl FL.-'P-Fl.OP

s c" s 0

r r,., ,.,, c , c ,

(al N"-.o Gl!T[

( 01 TWO -S U GE B...... RY COUN TEI'l

:1..J1..fUl. , 1
s 0 s o~.r-rr I rrr =~""-~ r rGE" EI'l "'TOR ,., ,.,, c 0rh r-rr

About binary systems

Since the digi tal Ie is a complete logic
package we don 't reall y have to know wha t
goes on inside in order to assemble a system.
So fi rst, let's q uickly review the fundamentals
of a binary d igita l system.

A binary system is one in which there
arc on ly two recognized sta tes, In a typical
electronic system, a voltage is associated with
each of these sta tes . The sta tes, or levels, a re
variously ca lled «true" and "fa lse," "I" and
"0," "h igh" and "low," etc. \Ve may choose
the terms we want to lise . For our purposes
here, the terms "h igh" and "low," I think,
help convey more of a physical meaning,
since we ca n associate each w ith a voltage,
one high and one low.

At any instant of time ill a binary system
the state at any point is either high or low.
If it is no t one, it is the other. Here we
ignore the quite practi cal fact that in a real 
life system some high sta tes ma y be higher
than others. Further, the state a t some point
in a system is usuall y the result of the states
of one or more poin ts elsewhere in the system.
The exact rela tion be tween the inputs and
outputs of one block of the system is fre
q uently expressed by Boolean algeb ra, but we
can understand the concept by other means.

, 0

:=0-0 T
~',~O,

A very useful louie block in a system is
the ?\A.:\' D gate. It can be represen ted fun c-

One of the most popular ama te ur projects
over the years has been the automatic keyer.
The lever-operated types have ranged from
simple ca pacitor-relay types to the rather
complex " Ultimn tic". ( 1) An entirely new con
cep t in keycr simplicity is now availa,hIe. to
the amateur in the form of integrated circuits .
The Micro-Ultimntlc employs Ie 's in a keyer
or extreme stab ility and reliab ility, coupled
with the ease of operation resulting from the
separate dot and dash memories. as in the
original Ultirna tic. Best of a ll, the cost for
the I'C's is about $35.00. To duplicate the
c ircuit usin g discrete components would re
quire about 110 trnusistors and a basket of
o ther part s.

It is the in tent of this art icle not only
to describe the Mtcro-Ultlmattc b ut also to
provide a primer on sim ple logic systems and
how they ca n he put together w ith the type
of IC used in the keycr. Thus, you should
be able to generate lots of ideas for gadgets
which usc IC's, and cheaply, a t that.

The impact of integrated circui ts on the
electronics industry has been nothing less
than astonishing. IC's have already obsoleted
the discrete-component logic circuits in com
puters and military equipmen ~. and they will
soon he found in consume r Items and even
tOYS. Thcso digital integrated circuits are a
na'tural for an electronic keycr.

Most of the large semicond uctor manufac
turers are making IC·s. These vary widely
in type and price, hut most are based on
fabrication techniques which put a complete
operating circuit with tram;i~tors, ~i.odes, re
sistors and capacito rs on a single silicon sub
strate. and in ex tremely small physical ~ize.

The circuits a re made in la rge hatches, sliced
apart, and packaged . Packages are typicall y
the "Hat-pack," the TO-5 can, or, lately the
epoxy encapsulated "pill" similar to the TO-5
shape. These are less cos tly than the sealed
metal cans. The means by which logic fun c
tions are performed in each complete ci.rcuit
or "ch ip" varies and includes RT~ (resIst.or
transistor logic), DTL (diode-t ransistor logic).
TTL [transistor-trans istor logic) and ot~lC.rs .

Each type has its own electrical ch?ractenshcs
with regard -to power consumption. speed.
d riving power, and cost. But each performs
some simple logic function, regardless of how
it is accomplished on the ch ip. The epoxy RTL
now made by Fairchild and packaged in the
TO~5 type "cans" is the lowest in cost of
any IC logic known to the author a t present.
That's the principal reason for its use in the

U' Kaye. "The AlI·EI..crrontc 'Ult imatlc' Kever;" QST .
A p ri l. 1!J55.

l b l TWO- STAGE S....,T ~GlST(A

Fig . 2 . Two common applicotions of JK flip-flop .
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Fig . 3. Block d iag ra m of the M icro-U ltimotic .

"T he l.ur iMt would a\"" point out that t h is ig t he truth
t able o f a NO R ~att> or a N AN D g-ate, \ \' e will not
Jto into that here.

tionally as shown in Fig. l(a). The output Q
is related to the inputs A and B in a manner
which is readily shown in a truth table. This
is a table which exp resses all possible com
bination s of output and input states for the
logic block considered . Here is the truth
table for a NAND gate : 0

The table shows that the output of this gate
is high (II ) onl y if both inputs are low (L).
An y other input comb inations result in a L
outp ut. \\'e have chosen the ~AND gate for
this example because this is the gate used in
the Mtcro-Ultfrnatic . Note that if we perma
nen tly connect one input to L, the gate be
comes an inverter, whose output is always the
complement (or inverse) of its input. This
connection elimina tes the last two rows of the
truth table. The remaining two rows show B
and Q to be i ll inve rse rela tionsh ip. By corn
luning i'\A~D ga tes. com plex systems can be

The Flip-Flop
If one of the inputs to Fig. l(a) changes, the

output may change . The time required for
this change is conside red to be zero in theory.
Thus the NAN D gate does not possess memo
ry. The memory or stora ge function is per
formed by a flip-flop. \Ve will restrict OHr
discussion to the type of FF used in the
keyer. It s fun ctional diagram is in Fig. l (b).
The FF has two outputs, Q and Q, Q is
sim ply the complement of Q. If one is htgh.
the other is low. Q is the nominal ou tpu t of
the Hlp-Hop; Q is the inverted output. In
the keyer analysis which follow s, when we
speak of the state of the FF, we mean the
sta te of Q. Input pulses from a clock or:
other sources are normall y applied to the T
(t rigger) terminal. The sta te of Q after the

Fig. 4 . Schema tic of the pulse gene ra tor .

Formed , in fact, an en tire computer ca ll be
built from combinations of this logic block.

".~

Q
II
L
L
L

L = low)

A B
L L
L II
II L
II II

(H = high ;
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trigger depends Oil the sta tes of the S (set)
and C (clear) inputs at the time of the n-igger.
In other words. the trigger ca n ca use a change
in Q; Sand C determine what the change
will be. Q remains in the new sta le un til
another trigger pulse is appl ied. We ma y se t
up a truth table for the FF, as follows:

T he response of the FF to the trigger thus
depends ent irely upon the Sand C inputs
prior to the trigger. Note that connecting S
and C to low ca uses the FF to reverse its
state on each trigger pulse. This type of FF
is known as a JK flip-flop. and the S and C
leads are sometimes called the J and K leads.
Fig. l(h) a lso shows a P lead . This is for pre
sett ing the FF; a high level applied a t P will
make Q low.

Two common uses to which the JK flip
Bop is put are as a bina ry counter element
ind as a shift register element. Fig. 2(a) is
1 two-stage coun ter consisting of two FF ele
'nents and a source of pulses. By connect ing
.he S and C leads nf F-I and F-2 to low
ground) the output of each FF reverses each
-ime its input signal makes a transition from
ligh to low. This is as shown in the truth
ab le above. In Fig. 2(a) the 1"-2 output
requency is a t ~ the input pulse rate. More
ta ges ca n be added for further frequency
livision . T his FF applica tion is used in char
cter generation in the Micro-Ult imatic.

The second common FF application iii also
mployed in the keyer. It is the shift register,
l awn in F ig. 2(b). Assume both F-1 and F-2
re low; tha t is, the Q lead of each is low.
~o te that the Sand C leads of F-1 are
Snnected to high and low respectively. When
ie switch is closed, the first H-L transition
"Om the pulse source will flip 1'-1, leaving
h igh; F-2 w ill remain low, since its S lead

"as connected to the output F-1 (10\\') before
re trigger. After the second pulse. however,
·2 will flip to high in response to the 1-1
put on its S lead. If mo re stages ,..'e re
lded the H output would propagate dOWII

.e line. one stage per clock pulse. The shift
gister thus acts as a sort of scanning device ,
. multiple-position switch . The ou tput of the
t stage can be tied to the ioput of the first

r use as a re-entrant sh ift register or ring
unter.
;\Ve have reviewed a little e lementary binary

Deta ils of cli p mounting . Cl ips for Ie' s a re mounted
u pside down.

logic and looked at the two logic clement
types used in the keyer. Now we can discuss
keyer operation . First . let's define a few terms:

Logic Sta tes: H (high) = 3 volts .
L (low) = 0 volts.

Flip-Flops: FF is SET if Q is low.
FF is CL EARE D if Q is high .

T rigger: A high-to-low transition.

Close-up of Wiri ng s ide of board.

Operation of the Micro-U' ltimatic

A block diagram of the keyer is shown ir
Fig. 3. Actually th is is a lmost the schematic

II
L

Reverses
0:0 change

(Afte r Trigger)
Q

H L
L II
L L
II H

(Before Trigger)
S C
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Wi ring side of t he board. Loy in power wiring first , then signa l winng. A printed circu it boa rd mig ht
ma ke thi ngs look a little nea ter.

since most of the di screte components a re
gene. A few are required for the pulse genera
tor, described later. The character genera tors
are 1"-5 and F~6, a two-stage b inary counter.
F-I and F-2 are a two-stage sh ift register
as a re F-3 and F -4. C -9 a nd C -IO are two
gates wired as inverters. They provide two
complementary outputs so that either mark
or space can be high or low, as subsequent
c ircuitry requires.

In the idle sta te all fl ip-flops are cleared .
This means that C -5 has L on both its inputs;
its output is II , preventin g 1"-5 from tO~l!:lillg

in response to the pulse gen erator which runs
continuously for accurate character formation.
This method, by the way, produces preci se
dot-space ratios of uni ty, regardless of speed.
One side of Col , C-2, C-3, and G-4 is at H
level due to the connections to +V through
H1 and 1\2 . G-l also has another II input due
to F -4; G-3 has another H input due to F-:2.

Top of boa rd. Ie's a re , left to right (top row)
G-S/G-6. F-S. F-6, G-I /G-2. G-3/G-4. G-9/G- IO.
Bottom row, Pul se Ge ne ra to r, G-7/G-8, F-l , F-2 ,
F·3 , F.4 . Monitor Ie is in lower right .

•
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G-2 and G-4, however, each have an L input
on one leg. If the key paddle is moved to
dots, C-2 will see L on both inputs. Its out
put will become H, se tting F-2, which then
applies II to one side of G-5 which then
applies L to the Set lead all F-5. The next
clock pulse will flip F-5 to the Set coudition.
This causes G-6 output to go low, driving
output A up to high and B to low, in itiating
a dot. G-7 and G-8 outputs are now at II
level, feeding the T inputs of F-l , F-2, F 3 and
F-4. \Vhen the next clock pulse arrives, F-5
will be cleared, the keyer output w ill revert
to idle. and the (; -7/G-8 outputs will d rop
to L. This transition will clear F-2, since its S
and C leads were a t II and L respectively, due
to F-l. The dot is now complete. Noth ing
else can happen in the character generators
uutil the next clock pulse . If the paddle had
been held to dots, F-2 would have remained
set and dots would have continued .

To genera te a dash, tap the lever to the
d ash side, setting F-4. G-5 output drops to L
permitting F-5 to toggle, as before. However,
F -4 has now ap plied L to the S input on
F-6, and after the second clock pulse clears
F-.5. the I1-L transit ion on the Q output of
F-5 toggles F-6 to continue the mark cond i
tion . Two more clock pulses will [euve both
F-S and F-6 cleared, and F-4 will clear as
the C-7/C -8 output fall s to L . The dash
is thus comple te.

The description so far is that of. a 'com
plete keyer, although F-I and F-3 have not
been used. In fact these two mav be deleted,

•
along with C-1 and C-3 and yon still h ave
a keyer, F-l and F -3 provide the dot and
dash memory. These are extremely useful a t
moderate and high speeds. \Vhen sending
letters with a terminal dot, such as N, C. F,
etc., it is easy to miss that fin al clot unless
you are there with the paddle at the right
time. The dot memory takes care of this for
you. As soon as the final dash of the C (for
example) is on the a ir you may tap the paddle
quickly to the dot side. The kever will com
plete the dash and then add the dot. In
fact. you can make the dot movemen t durin g
the space between the dash and the final
dot Operation a t low speed demonstrates this.
\Vith the speed pot at minimum, q uickly Rip
paddle from dash to dot and let go. If your
action occurred during the inte rval between
clock pulses, yon may even have released the
paddle before the character star ts. A perfect

comes out, regardless. Once yon use the dot
memory it will he hard to 'see why more
keyers don't employ it. The dash memory
serves a similar purpose on letters with a

JUNE 1966

terminal dash . If you have separate dot and
dash paddle switches, the memories become
even more useful. See reference (I).

Operation of the dot memory is as follows:
T ap the paddle quickly from dash to dot.
1"-4 will be set first. However, instead of
se tt ing F-2 on the dot side, F-I , the dot
memory w ill be set, since F-4 applied II to
G-2 and L to G-l. F-4 will cause a dash to
go on the a ir, as usual. \Vhen it is complete,
the sh ift- register action of F-l /F-2 will sh ift
the L from F-l into F-2, leaving the keyer
in the dot-generating sta te. The dot will p;o
on the air, a fter which F-2 will he cleared.
A similar action takes place in the dash
tncrno ry on Ict tel's such as A, K. Q, etc.

The pulse gellcrator
Almost allY pulse gencru tur may he used ,

hut in an effort to keep the keyer on an nll-IC
basts, a simple astable multivibrator was sc
leered. It consists of a dual 2-input gate ,
wired as shown in Fig. 4. R;J limits top speed.
The speed range is about 8 to 45 WP~1. It
would be better to use a log pot for Rt , since
the resistance-speed relation is quite non-linear.
To increase the top speed, R:l may he sligh tly
reduced.

Output circuits
Select the outp ut ci rcuit suitab le for the

transmitter being keyed. Fig. 5 SllOWS three
ci rcu its which should su it your individual re
quirements. Since the keyer genera tes a per
fect mark-space ratio, it seems a shame to
upset this by using a relay unless it is fast.
Circuit (a) is suitab le for cathode keying.
Measure the key-up cathode voltage and select
Ql for a V("{'o not les than this value. The
cathode current should not excee d about Qh FJ.1
milliamperes, where hFJ.~ is the d-e cu rrent
gain of Qr at the desired cathode current.
For keying low-voltage VFOs and crys tal oscil 
lators, it's unlikely that the current will exceed
10 rna. If yo u are still keyin g things like 61.6',
circuit (c) may be better, since the key-tip
voltage in such tubes may run well over ] 00
volts. Some transistors suitab le for 0 1 are the
2N3402. 3414, 3845-A (all 25 volts V,,~) . and
the 2N3404 and 3416 (50 volts Vee. ). These
are inexpensive GE types. There are lot s of
others. Use a low-leakage silicon type.

For keying a negative lead to ground, such
as in a blocked-grid system, the keyed voltage
is again the important item. A PNP transistor
must be used, am} Fig. 5 (h) is appropriate.
Q:! must be a germanium type and CR1 must
he silicon. RI-CR t form a bleeder circuit from

"



Monitor oscillator
A simple monitor may be incorpora ted in

the keyer, using the circuit of Fig. 7 . This is
ne arly identical to the pulse generator excep t
for time constants. The output is a stout square
wave of ahout 3 volts peak-to-peak and gives
ample headphone volume. Control of the
monitor is taken from "C" and "B" of Fig. 3.
These two leads are in phase opposition; one
is high when the other is low. Their altera
tions ca use the monitor oscillator to start and
stop in accordance with the transmitted signals.

Construction
Since only 1\v0 types of IC's are used in the

kcyer, yOll can convert Fig. 3 into a schemat ic,
knowing the pin connections to the IC cans.
Thev are shown in Fig. 8. Since there are
two ' gates per can, I sugges t you combine
the gates in the following manner: G-5/G·6,
G-7/G-8. G-9/G- IO, G-l/G-3, and G·2/G-4.
T he pulse generator and the monitor oscillator
each require a whole can. The keyer is
mounted on a piece of Vectorboard about
4 x 2~ inches. This is cut from the sheet at
a 45-degree angle to prod uce a sq uare hole
patte rn with holes on O.14I -inch cente rs. The
I'C mounting is made easier. Eight clips are
used for each IC. Clips are arranged in a
sq ua re, two holes on a side. Insert clips from
the bottom of the board to simplify solde ring
in the IC's after all wiring below is complete.

Power supply
Collector supply requirements for the Fair

child Ie 's is q uoted as +3.6 volts ± 10%. The
keyer performs well at less than 3.0 volts
at room temperature, and were it not for the
120 rna current dra in, a pair of flashlight
hatteries would be ideal. A simple ac supply
is shown in Fig. 6. The current drain is nearly
constant under mark or space cond ition. so
load regulation is not required. The 3.6 volt
zener is highly recommended as protection to
the IC's against line voltage surges. Zener cur
rent should be set to about 20 rna by adjust
ing R1 under load. If the supply is run with
out a load, the zener may overheat.

take the relay voltage from the point shown
on the power supply schematic. This will be
about 7 volts and should handle a small relay
such as the Sigma 4F-lOOO type. Q3 sh~uld
have a V~ of around 25 volts. Suggestions
for Q;\ are the same as those for QI ~bove .. It
is advisable to protect Qs against inductive
transients by the C1-R2 network shown. The
values will depend upon the relay used.

"'-t-r 'r-_t-<>,. ,.6V...-- ~ l2!i ... .

n

,.:--160::-3

Fig . 6 . Power supply schema t ic.

1. 1C-ATHOO£ KETf....

Fig . 5 . Ou tpu t keying circu it s.

the + V supply which keeps the emilter of Q2
at about + 0.75 volts. Input to Q2 is taken
from the "B" output of Fig. 3, so that in the
space cond ition Q~ is reverse-biased and no
current flows in the keyed circuit. \Vhen " B"
goes to ground during mark. the forward
emitte r-base voltage provided by CRt is suffi
cient to tum 011 Q2' Actually, the blocked
grid line will be pulled up a bit past ground,
to about + 0.5 volts. hut this should be HO

problem. Choose Q2 for a V('e{) not less than
the keyed line voltage. R1 is determined by
the keyed current. For a current of 10 rna.
RI should be about 220 ohms. Nearly all the
keyed cu rrent flows through R I , and its value
should be such as to produce no more than
about 2.2 volts drop. This same current flows
out of the +V supply and therefore represents
an additional drain which must be considered .
There are many transistors suitab le for Q2' If
the keyed voltage does not exceed 40 volts,
the 2~404-A is satisfactorv. For keved volt-

• •
ages under 25 volts. choose any germanium
PNP with an hn -: uf over 25 and VCW) of
25 volts. For voltages up to about 100. the
2:-:398 is recommended. although the keyed
current may be limited by the lower hFE (20)
of th is type.

For situations requiring a relay, Fig. 5(c)
is appropriate. Few relays known to the author
will operate fast on a 3.6 volt supply, so
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Fig. 8 . Bottom view of Fa irchi ld gate and fl ip-flop
IC s. Note: Pin 8 of al l modu les goes to +3.6
vol ts; pin 4 to ground,

bearing and if a flexible jumper does not
bypass this bearing there can be erratic opera
tion. Some of the key paddles des igned fnr
use with electronic keyers have considered
this problem ; others have not.

T rouble shooting if required , is simple . An
ordinary multirneter may be used effectively.
When a circuit point is supposed to be low, it
should read not more than about + 0.18 volts.
High level may be anywhere between about
+ 0.95 volts and the full supply, depending
on circuit loading. The use of a shielded en
closure is strongly recommended. These logic
circuits are extremely fast, and only a hundred
millivolts of RF may be sufficient to send the
keyer on a wild genera ting spree. The ordi
nary aluminum box is quite effective . T he
use of a pair of 0.01 uf discs at the dot and
dash input terminals is useful in case of
stray RF. Also, use a small bypass in th e
output wire to the external circuit. If erra tic
dash opera tion is observed but with normal
dot generation and memory, connect a 100
pf disc between the output of G-B and ground.
This reduces the very small spike which may
result during dash genera tion when F-5 goes
high, triggering F-B to low. If the spike
reaches F -4, it will clear it and terminate the
dash.

The Ie's used here are specified by Fair
child for opera tion between 15° and 55°
Centigrade (59 to 131 degrees F). The keyer
dissipates very little heat by itself (about 450
milliwatts), but the effect of heat generating
equipment nearby should be considered.

The Micro-Ultimatic is designed to comply
with the loading rules specified for the IC's
used ; therefore. it may be expected to show
the reliability of operation associated with
integrated circuits. The author's keyer has
been running continuously for four months
without a sign of problems. Th is is the
eleventh type of keyer which I've built and
it's a honey. the smoothest running and most
dependable keyer yet. The real test comes
during a contest, and this keyer leaves not hing
to be desired .

Fig . 7. Schematic af monitor oscilla tor.

Clips for discrete components are mounted
in the usual manner. If you want to try for
PC board mounting, go ahead, but I think
you will need a double-sided board. A note
on wiring: The clip spacing is small and
there's little room to work. Wiring is a bit
easier if you use #24 or #26 tinned wire
and slip some sleeving over each lead as it
is wired. Don't forget the power wiring! Pin 8
of every can goes to +V; pin 4 to ground.
After all wiring is completed, tum the board
over, clamp it in place and solder the IC's
in, after first pre-tinning each clip. Hold each
I'C lead in turn with tweezers while soldering.
There are 104 such connections; don't rush
the job. Ground pin B to F-5 and F-B.

Sources for the IC's
For reasons unknown to me, some of the

major suppliers do not seem to handle F air
child semiconductors. However, other distribu
tors do. The quoted small-quan tity prices are
$3.95 each for the Flip-Flop and $1.65 each
for the gates. To order, specify F airchild ]K
Flip-Flop, type UX8992328X. The gate is the
Dual 2-input gate, type UX8991428X. A letter
to Fairchild Semiconductor, 313 Fairchild
Drive, Mountain View. California will get you
a list of distributors who stock the fC's.

Simplified keyer
If you don't want the memories the cost

goes down a bit. Simply omit F-I , F -3, G-I,
and G-3. Tie the F -2 and F-4 Set inputs to
+ V and the Clear inputs to ground. If you
want to eliminate only the dash memory,
omit F-3. Disconnect G-3, but G-I, in the
same can, is still required. These simplifica
tions will reduce power supply load and you
will have to readjust R I of Fig. B.

Some final comments
The current through the key paddle is on

the order of 400 microamperes. At this low
level it is essential that the key contacts are
kept clean . and Further, that the continuity
between system ground and the key lever be
kept constant. This circuit may include a

la!899'428 (lOA L 2-INPUT GATE (b) 8992328 JK fLIP-FLOP
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Tom Lomb KBERV
1066 Lc rcbwood Rd.
Mansfield, Ohio

A Transistorized Oscilloscope
for RTTY

This simple scope used inexpensive high voltage
transistors instead of conventional tube-type deflection amplifiers.

Teleprinter circuits are admirably suited for
transistorization, as indicated by the number
of recent transistor TU designs. These TU's
have had to use meters or tuning eyes for
tuning indicators due to the difficulty of de
signing scope deflection amplifiers.

This article will describe a simple (nearly)
all transistor X-Y oscilloscope, designed for
I\TrY tuning, but suitable for general X-Y
plotting and frequency comparison work. It
incorporates a unique blanking circuit' to dim
any undeflected spot.

Cathode ray tubes require such large de
flection voltages that transistor drivers have

Tom, former W~OEY atui WlSMY, is an elec
trical engineer (MSEE, MIT) for tile Tappan
Company; he designs m;crOlcace ranges. Tom
"as written mant} articles in 73, mostly on
RTTI".

been uneconomical and unpractical. Recently
several 300 volt silicon transistors have be
come available to reverse this situation. They
are ideal for scope deflection amplifiers. The
RCA 40264 ($1.21 ) uses a small diamond
case, with non-standard leads. The Industro
Transistor TRS-30 1-LC uses a standa rd TO-5
case and was used here. Either will work.

Amplifier

One of the photos shows an excellent 300
volt p-p sine wave at just below the amplifier's
clipping level. This is enough voltage to de
flect almost any 2, 3, or 5 inch CI\T operated
at moderate accelerating voltages.

The amplifiers are quite conventional except
for the 300 volt B+ . My particular scope ob
tained full deflection with inputs of only 0.3
volts (R~IS ) vertical and 0.5 volts horizontal.
The input impedance varies with the gain
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Boord containing the
vertical and hori zontal
amplifiers and the blank
ing circuit .

se tt ing from 20 k to 100 k. Higher impedances
m uy be obtai ned by adding se ries input re
ststancc. The bandwidth is from 50 li z to over
20 kl Iz. T he lower resp01Jse can be improved
by increasing the values of the 0. 1 uf input
condensers. Heat radiating fins on the deflcc
tion transistors arc desirable but not essential.

Blanker
A particular problem wit h RTTY scopes is

that often an undeflectecl spot occurs, which
burns the screen. \Vilh the blanker, the unde
fleeted spo t is adjusted for very low int ensity
with the "spot int.' cont rol. Any input signal
drives Q;i into conduction. shunting the inten 
sity control with the second, "trace tnt.' con
trol. This is adjusted for p roper operating b ril
liance. This circuit completely prevents screen
burning .

Power supply
The supply is unusual in tha t onlv two

diodes are needed to supply both 300 v~l ts for

300 volt output from one of the deflection om
putters.

,.

the amplifiers un.l 8.!j() volts ill a multiplying
circuit for the CHT. An y small .sOO volt trans
former will work. If the B+ is much over 300
volts, increase the 100 ohm surge resistor. If
you Heed more voltage for a 3 or S inch tube,
rep lace the 0.5 ~ 1 resistor wit h anot her 180n
volt diode, and ra ise the voltage rating of the
two n..5 pf filters to 1000.

Adjustments
Remove Q:l from its socket then plug in the

scope. Check the H+ for about 300 volts,
llsing a Variac if necessary to keep it down .
Con nect a VTVM or 20,000 OPV meter on
the 50 0 volt range to the collec tor of QI.
Select or pad the base to ground resistor to
obtain a voltage of J% n+. Do the same with
Q:!. Now adjust the pO\ver supply resistor for
a 300 volt B+ with normal line voltages.

Now adjust the focus and spot intensity
con trols for a small dim spot. Unplug the
scope, wait ten seconds, plug in Q:l, and plug
in the scope. The spot should be the same as
before. If it is brigh ter, either the transistor
or its base coup li ng condenser is leaky, or the
transistor has too Iow a breakdown voltage.

Obtain a full deflection by switching the
input selector to "Cal." and adj ust the "trace
Int.' control for a bright sharp pattern . Re
moving the signal will cause the remaining
spot to dim to the intensitv se t bv the "spot
Int.' control. "

This scope was built as a separate unit with
inp ut selector so tha t it could be used to moni
tor several different T U·s. It is small enough
to be built into compact T U's or other equip
~ent. If you aren't yet using transistors , this
IS an excellent first p roject, with practically
nothing to go wrong?

. .. K8ERV
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The improved
full coverage
SIDEBAND
TRANSCEIVER

* Connections for External Receiver

All features of D rake T R-3
PLUS •••

* Solid State VFO with linear per
meability tun ing for maximum

stability

* Automatic Transmit!Receive
Switching on CW (semi break-in)

* CW Sidelone Oscillator bui lt-in

* VOX or PH on AM
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* Diode Detector on AM

$ 5 !3!39 5 * Relative RF Output Indication
TA-4 Amateur Net

Features of TR-4 and TR-3

• Full Frequency Coverage on all amateur bands 10 through
80 meters . No add itional crystals required.

• Upper and Lower Sideband on al l bands.

• VOX or PTT built-in.

• Output Impedance Adjustable w ith pi-network.

• Separate Receiver SaMeter and Transmitter Plate Ammeter.

• 300 Walts PEP input on 5SB.

• Controlled-Carrier Screen Modulator for AM built-in.

• Shifted-Carrier CW 260 watts input.

• Two Special 9 Mc Crystal Filters for sideband selectio n.
• Separate RF and AF Gain Controls.

• 1 Kc Dial Accuracy.

• 100 Kc Crystal Calibrator built-in.
ACCESSORIES

f or e ither TR-4 o r TR-3

REMOTE VFO
M odel R V -3 • •• $79 .95

MATCHING SPEAKER
M o d e l M S - 4 . . . $ 19 .95

MOBILE MOUNTING K IT
M o d e l MMK-3 • • • $6.95

P OWER SUPPLIES
AC Power Supply Model AC·) $79.95
DC Power Supp ly Model DC·) $1 2 9 .95

F or more in f o rm a t io n . s ee y our distributor or write:

.... ...'"'''0''' .lOCK D IAGRAM

::: .. R.L.Drake Model TR'4 Sideband Tran!loCeiver

R. L. DRAKE COMPANY MIAMISBURG, OHIO ,
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Bill Hoi sington K1eLL
Peterborough, N. H.

50 Watts on 50 me for $50

Build this low-cost, simple-to-construct
rig for a potent signal on six meters.

Persistent ly p ursuing our policy of building
low-cost rigs for various bands from 1296
down to 50 me this article describes our new
50 wat t six meter station using only two low
cost tubes in the RF section including a rock
stable VFO. It ought to be rock-stable : it has
a 46 megacycle rock in it!

And no frequency multiplication to also
multiply drift, F M, hum, etc. I happen to be
in a round table with this r ig while writing
and interest is considerab le in a modular type
low-cost compact 50 watt rig which also in
cludes VFO. Adverse comments are also being
made about small rigs that are rock-bound . Six
meters today is definitely a VFO band so this
is considered a must for any new horne-brew
sta tion.

T he size is handy, the final being 2 inches
high, by 6 wide and 5 deep, and the single
tube crystal controlled VFO exciter about the
same size. So, enough small talk, let's get into
the main course.

It takes a litt le work to put 50 watts on 50
mc for $50 with a VFO rig. After all thou gh ,
there are thousands of amate urs who can buy
the $300 to $400 rigs, b ut there are also some
tens of thousands who cannot! At least not yet
in their careers. But anyone can afford th is
rock-stable 50 watt rig. Let's add it up: The
exciter mod ule comes to about $6 for the
capacitors, socket, small parts, etc ., if you
don't h ave a junk box and get them all out of
the catalog. T ube is $2 and crystal is $4-a
total cost of $ 12 for a rock-s tab le VFO with
one third watt outp ut on 6 meters.

T he rf fi nal comes to even less. It looks like
about $10 from here including the tube. ]
suppose someone will write in and say, "Bill,
you forgot the hootenany for $1.25." After all,
even if you are only 14 years old and don't
yet h ave any junk box at a ll, you can take
apart some old TV sets and start one.

The modulator sure boosts the cost though.
It cnsts $22 for the parts and $6 for the tubes

• SEE fiG. 3

PLATE METER
D-2~ MA

12 V.6G

1984 C2
1,!' lOp'

MOCM.ATOR
SECONDARY

" ",.

"'GRID ME7ER
o-!) MII

Fig. 2. 7984 Compactron final amplifier. This
amplifier puts aut aver 50 wa tts with le ss tha n
one-third watt drive . Note tha t the tube requires
12 volts on its filament.
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~~ ca
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47 MC
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-"..+-

Fig. 1. Six me ter heterodvne VFO excite r using
one Compeer-en . Output is about 300 mw.
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Fig . 3 . Recommended layout
for the 7984 finol amplifier.
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for a tot al of $28. Get busy on that junk box!
So that gives us the whole rig for $50 ( less

power supply) . We made it . But only just, as
the Scotsman said counting his change at the
hank.

!fhe exciter
The exciter ( F ig. 1 ) was covered in the

~pril 1965 issue of 73, but we reprint the
circu it here for your convenience. Just to be
sure, I built a second one directly from the
article and it worked immediately and excel
lent ly.

It uses a 6AFll Compactron tube, which
has two excellent triodes for the oscillators and
a high gain video pentacle for the mixer, all
in one little $2 bottle, definitely a bargain.

The principle of using a 46 me crystal and
then adding a 4 to 5 me variable oscillator in
a mixer is a sound one and has been around
for many years. Som e 90% of the frequency
determ ina tion is done by the crystal oscillator.
Also, any hum, F M, etc., in the 4 to 5 me
osciJla tor is not multiplied as in conventional
VFO transm itters. The results are rea lly worth
while. I use ord inary 100 pf variable capaci
tors, copper-clad bakelite base and shielding,
no voltage regulator and only one $2 tube.
Also, only one crys tal. For the whole exciter!

Make sure that you get the 50 rnc output
and not 46 me or ooe of the other frequencies
",enerated in the mixing process. Also don't
)\'crcollp le the link coupled stages. This will
({'ep down TVI.

T he rf ou tput on 50-51 me is about 300 mw
which is sufficien t to drive another Compac
tron, the 7984, to 50 watts output! I got about
2 rna of grid drive.

T he plate voltages on the th ree sections of
the 6AF 11 arc : crys ta l oscillator, 75 volts;
4 -,~ me oscillator, 180 volt s, mixer, 275 volts.

The RF amplifier
The modular construction of the exciter and

RF am plifier ( Fig. 2 ) is quite convenient for
building, tune lip and final tests on the air. I
find that laying the tube on its side as shown
in Fig. 3 with the 12 pin socket centered in a
small vertica l thin brass panel makes it easy
to work on the socket and forms a module
only 2 inches high by 6 inches wide by 5
inches deep. Keep the leads short-as is easy
to do if you follow the layout- and ground all
four cathode leads.

The neutrali zation system is an afterthought.
I went into this subject in the August '65 issue
of 73, so ins tead of having to rebuild the en
tire rig when self-oscilla tion showed up, I just
added the outboard neutralizing as described.
Don't forget tha t the 7984 is a red hot beam
power tube. It takes only one third watt drive
from the exciter to light a 50 watt bulb to fu ll
b rilliancy. Figure that gain outl

To adjust the neutralization , remove the ex
citation and the output coupling and put
enough plate voltage on for about 100 rna
plate current. T hen adjust C 1 and C2 for self
oscilla tion (unless you happen to he lucky in
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Fig . 4 . Modulator and bias power su pply for the 7984 amplifier.

HF detector

As 1 final check 1 find it indispensible to
listen to my own modulation. Also for hum or
distortion on the carrier. This is by no means
easy to do properly. In fact, for most of my

This is an important part of the station, and
can really run up the cost if you're not careful.
For transmit-receive switching, I use a two
position, four pole ceramic switch fastened
Hat against a copper-clad bakelite panel with
three coaxial cable braids soldered to it up real
close to the switch contacts. Be sure to use a
ceramic switch.

The other three poles open or close the re
ceiver voice coil and switch the 275 and 500
volt power supplies. This is done on the AC
side of the rectifiers. There is a slight drift on
the crystal VFO as the filter capacitors charge
up, but it always settles down immediately to
the same spot.

I find it best to use one small power supply
for the exciter and a larger 500 volt supply
for the modulator and final. ActuaIly, it would
be better to use three supplies, with separate
ones for the rf final and modulator. You can
use any supply you have around from , say,
300 to 500 volts. Over 500 you're on YOUti

OWII .

For carrying the station around, I use a set
of wood shelves with the exciter and rf at the
top shelf, the modulator next, and the power
supply on the bottom, with a piece of dowel
across the top for a handle. As you may have
read, I have an AC putt-putt and like moun
tain topping.

Station assembly
•

multi -impedance UTC transformer for only
~9.30, which should be a good bet.

You can check the modulator with three 7
or 10 watt 110 volt bulbs in series across the
modulator secondary and no rf load attached.
They should light up quite brightly.

TA~SlOR

"AMPl..lf lf A"'oo,

corwr

" '".r-<iV ~
-+,,~ .o

PflO9[ INPu l
tNOT ALWA~ Af Q'D
WITH !IOWI C

~ ,,:
~;f;-J L2

Modulator

Fig . 5 . RF de tector for check ing the six me te r
transmitter .

your se tting of e n). Some sett ing of en then
will give no self-oscillation. Make sure that LI
und L4 are uncoupled from L2 and L3 while
you're doing this.

You can also neutralize the final amplifier
by many other methods, such as no grid cur
rent dip when the plate circuit is tuned
through resonance, or by looking at the RF
output fed through the plate-grid capacitance
with a diode detector and no plate voltage.
The methods I used worked so easily that I
didn't try any others and there has been no
self-oscillation since.

This is a more or less standard 30 watt
modulator using two 6L6CC's as push-pull
modulators. Two 6L6GC's can put alit 5.5
watts of aud io, yet cost only $2 apiece: they're
'he modulator tubes as far as I'm concerned .

This modulator ( F ig. 4 ) has only enough
gain for use with a high output microphone
such as the Astatic model 150 ($3.82) ( - 44
db output ) that I use. This low gain helps
prevent rf feedback into the transmitter and
so far I've had no trouble with this normally
common problem on VHF.

The modulation transfonner I am using is a
Stancor A-3873 rated at 25 watts maximum
audio output, 8500 ohms plate to plate to a
secondard load of 8000 ohms. Maximum DC
is 100 rna per side. This is being stretched a
little on the modulator side, but so far it's OK.
Browsing through the ca talogs I see a 30 watt
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amateur existence (fi rst license 2BAV in 1923 )
I relied on reports from other amateurs on the
air for modulation checks. The usual receiver
docs not do a good job at all, as you probably
know by experience. \Vhat does do a good job
is a handy-dandy assembly as shown in Fig. 5.
This set-up with a long pointer knob for good
resolution between 4 6 me and 50 me makes a
very useful piece of test equipment. Do not
use a regular tube type of am plifier. T he
padded earphones are also a must. It's very
simple. With your ears shielded from your
OWIl yoke as far as sound goes, a good bit of
audio gain, you can hear exactly what you
sound like, right in your own shack, using a
dummy load if you wish. Note that you are
listening to yourse lf on a receiver and you can
hear any hum, distortion, feedback, etc., can
be heard instantly. You ca nnot pick up fre
quency drift or F M on such a receiver, but you
can check those on a regular communications
receiver.

Four element beam

This rig has been used so far with the four
element beam shown in Fig. 6. T his is a little
firecracker and really pushes the signal up
about ten tim es in power (1 0 db ) in one d i
rection while taking it away from another one,
of course. I just took the beam down and
measured it with a steel tape to make sure the

dimensions were exact ly correct. It you make
it exactly as shown, it will have the same
power gain. It's shown as a rigid array, but
you can adapt it to portable use with folding
joints without too much trouble.

Up to now, I've been using 15 feet of TV
masting out on the roof with an armstrong
rotator handle just outside the window. It
works fine and I'm having no end of fun with
it.

So I'm on six meters again, and have chat
ted with dozens of old friends, and, I hope,
made some new ones. I haven't moved out of
the shack while building this rig, which means
that my junk pile may be a little more exten
sive than some, after all, it does cover 45 feet
long of cellar space, but I did look into the
catalogues and add IIp the amateur net prices
of the components for you.

It actually is possib le to get on the air with
VFO (th is is very importan t. Ordinary "Fa
asemblies can be expensive) and 50 watts out
for $50.

. .. K1CLL

hciter Coils
L1. 7 t um s oirwound, 16 t urns per inch % in. d iameter.
B & W 3003, A ir Dux A 16T. .
l 2. 6 t um s of p lastic covered No. 22, lh in. 0.0., % In.
long. Inside ll .
l 3 . 2 in. of V2 in . d ia . 32 t u rns per in. B & W 3004,
A ir Dux 4321' '-
L4 . 15 t u rns of No . 28 dec wound on co ld end of l 5.
l 5. 13 t urns a ir wound 8 t pt.
L6. 2 t urn colustcbte l ink over cold end of l 5.
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Fig. 6. Four element SI X meter beam. Good for a bout 10 db gain.
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John Weatherly KIZYG

The Dummy Loader

Did you ever wonder whether your RF was
actually getting to your antenna or merely
heating up the shack? The Dummy Loader is
a gadget which indicates to dummys like me
that the RF is in fact where it should be. He
memben ng that commercial transmitters use
a sampling current for this purpose 1 figured 1
better have one, but RF Ammeters are expen
sive and there is an easy way to do essentially
the same thing.

Take a small metal box about 4"x2"x2" and
remove its cover. In each end of the box in
stall a coaxial connector of the type suitable
for the transmission line being used. Between
the center contacts of the connectors solder a
length of bare # l2 copper wire. Now find a
6.3 pilot lamp ( # 4;) and solder a pair of 2"

""-(21 COAX CONN.~
,, ". 2' • 2" ~ETA.l BOX

The Dummy Loader. Use coax connectors to
motch your system .

- with a MATERIAL DIFFERENCE!
Use, is one of the most dependable

testimonials of endorsement. and Telrex
products are in use in 135 Lands

"

leads to it. One of these two leads is now sold
ered to the center contact of either of the con
nectors. Xext connect the gadget into the trans
mission line on the output side of the antenna
change over relay and connect the feed line
to the other end of the gadget. Make certain
at this point that the coaxial connectors are
making good electrical contact with the box.

Apply power to the rig in the normal man
ner. At rcsonuuce light ly touch the free lead
from the bulb to the # 12 wire at a point about
one inch from the soldered connection of the
b ulb . At this point observe that the lamp barely
glows. (If no t, turn out the lights in the shack
or slide the loose contact along the # 12 wire
until a small glow is seen.) Retune the rig for
maximum bulb brilliance. CAUTION: If you
get too much brilliance the lamp will not last
and power will be lost. \Vhen you have found
the right spot TUH~ OFF THE TRA. ' S~IlT

TER and solder the connection to the copper
wtre.

At the center point of the cover plate drill
a 1" hole and fit it with a grommet which will
allow the grommet to hold the lamp securely.
Slide the lamp into the grommet and secure
the cover to the hox and the job is complete.
T he device can he and is intended to he left
in the line at a ll times since the power required
to light the lamp is ncgligible as compared to
the 50-100 watt input to the transmitter for
which it was designed. If lower power opera
tion is used change the bulb to a 1.5 volt type
and readjust the sliding contact. So get busy
and watch your contacts increase.

... KIZFG

llBeamed-Power"ANTENNAS,llBALUNS"
I. V. KITS and ROTATOR SYSTEMS!

You, too-can enjoy World renown T ELREX
performance and value! Send fo r P L66 tech
data and p ricing Cata log, describ ing- the
World's most popular communication a nten
nas, r?tator-selsyn-indicator systems and ac
cessories! Expanded data sheets, including
your favorite band, also available.

ANTENNAS COMMUNICATION SYSTEMS

S:~~E rex LABORATORIES
ASBURY PARK, NEW JERSEY 07712. U. S. A:
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Take Me Along!
A reasonable wife will see the logic of taking 58-34 along on the family vaca
t ion. Part icularly when you point out tha t, with 5 8-34 operati ng from the car,
aid can be summoned for any highway emergency. Best to play down the
possibi li ty that the aid call may have to be relayed from Puerto Rico - or
maybe Korea. These 5 8-34's really do get out! Works fine from a mote l or
campsite using an improvised over-a-branch dipole or an outside-the-window
vert ical with insulated wi re radials ly ing on the ground. You can also sit in
the car and operate.

As a traveling companion the 58-34 is unbeatable because of its por tability.
Lightweight (only 18 Ibs.), compact (half a cubic foot) and has a built-in
2-way power supply (l2V D.C.-1l7V A.C.) . You r wi fe will app laud your bargain
hunting prowess when you mention these fea tures. 58-34 contributes so
much to the family fun and safety, besides having an attract ive low purchase
pr ice. The cost is only 395.00. Take 58-34 along. • . . Write
now for colorful descriptive brochure of SSE equipment. I5 EI E I

C O M P A N Y
213 East Grand Avenue, South San Francisco, California 94080

RA YTHE ON
-t:AYTH EO~--==---------------

Exp ort sales: Raytheon Company, International Sales & Services, l exington 73, Mass, U.S.A ,
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Freak Jones W6AJ F·AF6AJF
850 Donner Avenue
Sonoma, Califo rnia 95476

144 me Transistor Converter

Build this simple, low-cost transistor converter
and filter for a 2.5 db noise figure and lots of DX.

The units shown in Fig. 1 and 2 and in the
photographs are part of the system described
in a previoust ar ticle. T he problems encoun
tered in transistor converters were discussed
in detail and a 50 me converter with its asso
ciated antenna filter were included. This sec
tion concerns the design of a converter and
antenna filter for 144 mc band operation.

Two metcr antenna fil ter

T he antenna filter is built in a massive type
of construction in order to obtain very high
Q circuits so that the loaded Q will be only
a small fraction of the unloaded Q values. If
the unl oaded Q is perhaps 1000 and the load
ed Q is 25, the circuit loss will only be 2.5%
pCI' circuit or 5% for two circuits. T his would
moun about .5db loss in noise figure which
is low enough for good dx reception in a
quiet location with a good antenna. The tran
sister converter shown here has a noise figure
of a litt le under 2db which with the antenna
filt er adds lip to 2.,~ db. If the coax antenna
tocdcr has a loss of from .5 lo 1 db , the net

Frank is OtiC of the outstanding VHF authors
and this is his second appearance fu 73. Last
mouth he described a six meter filter and con
certer similar to the one described in this
article .

24

NF amounts to 3 to 3.5 db which is far below
the more usual 5 to 10 db !'\F of the average
VHF station . Even a good parametric amplifi
er and antenna feeder system is seldom more
than one db better than the transistor conver
ter shown in Fig . 2. 144 pararnps are very
narrow band units and only function into and
out of resistive loads. Any regeneration in the
converter rf stage, or change of S\VH in the
antenna system with rotation of the beam or
due to weather changes can make a paramp
into a real monster for oscilla tion instead of
amplification. Good ferrite "isolators" to tame
a 144 me paramp cost nearly as much as a
radio receiver.

Fortunately, new economical transistors are
being made available which are better than
vacuum tu bes for rf am plification at 144 to
148 me. Each year brings fort h some new
transistors which are better, and at the mo
ment there is one priced near 50 cents, the
TIX~I05, which makes even a good paramp
system unattractive for dx reception. In time
transistors may reach down ncar the one db
NF which can he used for moon bounce or
satellite amateur signals.

These high angle received signals are less
troubled by man-made noise if the antenna
system has very low side and back lobes of
response. Even on reception along the horizon
of 144 me signals it is better to hear external
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at the "hot" ends consists of pieces of sp ring
brass 4 .5 x 1.5 inches ill size with .5 inch
grounding lips. All grounding l.ps and mount
ing areas were sanded to get bright clean con
tacts and each grounding lip was fas tened to
the chassis with three machine screws. These
grounding areas must have very low resistance
in order to keep the circuit losses down to a
minimum. Copper lines and shield box would
provide less loss than aluminum, especially if
the filter had to be made more compact in
size. The spring brass tuning condenser plates
are ad justed by means of spare slug coil fonn
mountings with a }5 by .5 inch bakelite Insu-

Fig . 1. Two me ter a ntenna couple r-fi lte r. This
drawing is one- th ird size .

man-made noise than front end receiver noise.
Som e opera tors feel that there is no advantage
in gett ing the receiver 1'\1" below the man
made or atmospheric noise level. However,
this writer doesn't agree since the human ear
is a good diflerent iat or of signal to variable
noise level , being able in some cases to reach
well below the 0 d b sigHal to noise ratio.
Man-made power hn zzex, auto ignition am]
appliance electrical noises and atmospheric
sta tic crashes are not too much like the hiss
of receiver noise, which means that good if
noise blanker systems and noise limiters in the
radio receiver can be of real service in recep
tion or rad io signals. All th is means that the
VHF ama teur should stri ve for a good low
NF in his receiver system.

The converter shown here has a low N F,
measuring from 1.7 to 2 db over the range of
144 to 147 me. Since p resen t day low priced
transistors overload easily, out-of-amateur
band strong commercial stations can produce
the effect of spurious signals within the ama
teur bands. This effect is more noticeable in
a low NF converter. A good antenna filter
ahead of the converter tends to eliminate this
problem as long as the signals are not within
the pass-band of the filter. The filter shown
in Fig. 1 consists of two tuned circuits, sligh t
ly overcoupled, so as to p roduce a pass band
of from 2 to 3 me with close to 50 ohms input
and output terminations. The circuits were
made large physically in order to have very
low losses and a secondary benefit was ob
tained. The filt er is very effective in prevent
ing spurious signa ls in the transmitter from
getting into the antenna . Both lower frequen
cies from the exci ter stages and harmonics of
]44 me are grea tly a ttenuated in this filter
which helps meet FCC requirements. The
losses are low enough and the voltage ratings
high enough so full legal power may he run
in the rad io transmitter.

The filt er shown in Fig. 1 was built into a
... x 3 x 17 inch aluminum chassis and cover.
A center shield with top and bo ttom ground
ing lips separa tes the two tuned circuits and
the 3 by 3 inch cut out a t the low rf poten
tial end acts as the aperature coupling be
tween circuits . This was started as a 2 inch
cut out and the coupler used from 143.95 to
145 mc originally, then trimmed ou t in steps
to 3 inches long for bandspread ing the filter
to cover from 2 to 3 TIl C width. Each tuned
circuit consists of an aluminum plate line 16
inches long and 1..5 inches wide supported by
an addition al .5 inch right-angle lip for ground
ing and by two ceramic insulators as indicated
in the sketch of Fig. 1. The tuning capaci tors
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la tor th readed onto the ad justing screw and
epoxy glued to it a lso. These ad justing screws
were mounted about 3 inches from the ends
of the 17 inch chassis centered on each 3 inch
side. At the opposit e cud. coax fittings \\"('I"{'

mounted aud tapped i ll to the rf lines 2.25
inch es from the grounded ends. Lots of self
tapping screws were used to ground the cen
ter shield to the chassis and to the bottom
cover, and the cover to the chassis. This cover
was 5 by 17 inches in order to use the ex
tend ing sides for mounting the filter lip on
the wall above the an tenna relay.

1'\\"0 meter converter

The converter was built on a piece of cop
per ciao board :2 by 6 inches in size for
mounting into a 6 x 17 x 3 inch chassis along
with numerou s other converters and a switch
ing panel for if outputs and battery co nnec
tions. The chassis comp letes the rf shielding
of each converte r which is needed to prevent
d irect pick-up of signals in the 13 .9.5 to 19
rue if range. Double shielded small coax lines
to the if receiver a lso are advisab le . The double
copper braid on some types of coaxial line is
worth while unless th ese shielded converters
are mounted within th e shielded cabinet 1I01ls
ing the if receiver.

The Texas Ins truments TIX~ IO.5 transistors
are marvelous rf ampli fiers, mixers end osci l
lator-mul tlpliers. The on ly prob lem encoun
tcred was breakage since these units had plas
tic housings which were b rittle, and b roke
easily when the transistors were pushed into
the large transistor sockets shown in the pho
tographs. Later some smaller sockets were
purchased which overcame this problem since
they were designed for 1'0-18 sized transis-

•

•

•

•

•

•
Two meter antenna coupler-fi lter.

Fig. 2. Low noise two meter conve rter.
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New Webster

"Circle W" quality symbol

heralds the

•

high power
antenna at a

low power
•price

Now ... BIG·K . . . basically an improved
version of the well -known Tcp-sider mobile
antenna but with ONE·KW (p.e.p.) coi ls
and priced to represent except ional value.

New techn iques and large quantity pro
duction have lowered manufacturing costs
whi le maintaining highest quali ty. All of
the savings are being passed along to
th e customer. Compare these prices
for a KW-rated mobile ante nna!

There will be only one type of coil
BIG·K - 1000 watts p.e.p, for aII bands (ex
cept the col I for tsn-rneters which is 300
watts p.e.p.), The basic antenna remain s
th e same with th e exception that the
BIG·K alumin um column will be given a
special coating for environmental protec
tion. As before, the column is hinged, per
mitting coi l and top whip sect ion to fold
over. Webster's exc lusive fast release and
positive lock-up feature remains intact.

Write for descriptive literature.

PRICE INFORMATION
WMW·B
Fold-over mast and adjustable whip for KW
coils. 93" long (Bumper)• • • •• • • •. • • •13,50

WMW·D
Fold-over mast and adjustable whip fo r KW
coils. 77" (Dec k mount)•• .•.• . ... .. .13.50

KW·80
1 kilowatt, 75 meter coli 8.95

KW·40
1 kilowatt, 40 meter co il. .. " .. "" . ,8.95
KW·20
1 kilowatt, 20 meter coil 6.95

KW·15
1 kilowatt, 15 meter coil .. , .•• "", • .6.25

KW·10
1 kilowatt, 10 meter coil. . , . , ..••••• ,4.45

TW·160
300 walt, 160 meter co il. , . , . , . . , .• ,5.80

COMPANY

213 East Grand Ave nue. Sou th San Fra nci sco, Ca li fornia 9408D

R AY T HE O N
~~!====;;~~AYTH EOrtJ~-----------------
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•

Bottom vie w of the two meter conve rte r desc ribed In th is article .

J

tors, hut had the disadvantage of costing a
great deal more than the TO-5 sized sockets.
Fig. 2 shows the circuit and values of parts
used in the converter. \\"hite color coded fer
rite slug coil forms of simila r size may be used
for slightly hetter Q values with 4 turn coils
(and 1 turn taps) in place of the brass slug
forms shown.

Two rf amplifiers with fixed neutralization
were used wit h only one tuned circuit be
tween stages since the antenna filter added a
great deal of image sup pression. The input
circuit is a low Q (loaded) design in order
to p rovide a low loss resistive termination to
the antcnun fil te r. This res ulted in a NF of
less than 2 d b when a noise generator was
connec ted direct ly into the coax input jack
of the converter, The transistor protective back
to hack diodes across this input coil added
ubout .1 db NF loss hut was deemed worth
while for protection against an antenna relay
isolation deficien cy when using a high pow
ered tran smitter. Low forward resistance
diodes with low shunt capacitance are needed
for this purpose. T ype IN 100 diodes were
used here , hut better diodes are avai lable.
DOII 't li se the old "standby" I:-\3--lA diodes in

such a low impedance ci rcuit such as show..-n
in Fig. 2.

The mixer stage uses base input and emitter
oscillator coup ling with large enough bypass
condenser values to give a low impedance
even at the if frequencies. This avoids the
need of series tuned (a t 14 to 18 me ) circuits
shunted from base and emitter to ground. T he
mixer collector circuit has to be of low Q
design in order to cover 4 me bandwidth. T he
pi network of F ig. 2 meets this requi rement
and fixed values of capacitors and inductance
may he used to obtain a center frequency of
about 16 me to cover from 14 to 18 me. TIle
values shown provide a mixer load impedance
of about 2000 ohms or more, with an output
impedance of 50 or 75 ohms for connection
to the if receiver.

The 43.3333 me overtone crystal oscillator
has an em itter circuit resonant about midway
between the overtone and fundamental crysta l
frequencies. This insures oscillation at the
overtone frequency only and permits the
single transistor to p rovide 130 me output in
the collector circuit for coupling into the
mixer stage. Transistors other than TIX~I05

may requ ire a d iffe rent value of emitte r con-

Top view of the two meter converter
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RADIO AMATEURS REFERENCE LIBRARY
Of MAPS _ OROER YOUR SET TODAY !

,.

RADID AMATEUR 116 k
~

ca 00 INC

Oept. B. 4844 W, futlertonAve.
• Chicago, til. 60639

••
•

"

WORLD PREFI X MAP- Full color , 42" x
29"' shows prefixes on each count ry • ..
OX ~anes tim e zones. cities, cro~s refer-
enced tab les postpaId $1.00

RAD IO AMATEURS GREAT CIRCLE CHART
OF THE WORLD - from the cent~ r of ~,e
United States! Full ector. 2~ x 25 ,
listi ng Great Circle ~~a nngs m de~re~:
for six major U.S . cutes : Bost osn. F;sn
ington, D.C.• Miami , Sea ttle. an a
ctscc & Los Angeles. t 'd $1 00pas pal .

UNITED STATES MAP- All 50 States with
call areas. prefixes, OX .and t Ime l ones,
FCC f reQuency auccencn chart. Plus
interesting information on all 50 ~tates.
full color, 29" x 17" .. . . • . postpaid SO~

WORLD ATlAS-Only Atl~s compiled fo.r
amateurs. Polar projectIon, SIX conn
nents. prefi xes on each count ry :d' $lf~~
color. 16 pages . ... pcstpar .

complete reference library of m~ ps-s~~
of 4 as li sted above postpaId $2.

See your tavorite deal er or order direct.

• Great Circle Bearinls • "Q" and "Z" Sirnals
• Great Circle Charts • World Time Chart
• Prefixes by Countries • Inn Postal Rates

United States Listings... $5.00
OX Listings .•.. • ••....• • • 3.25

See your favorite dealer or order direct (add 25~ for mail ing)

WRITE FOR
FREI

BROCHURE!

denser than the 20 pf shown since this value
regulates the regeneration at the 130 mc out
put frequency. Less efficient transistors re
quire smaller values. The small 3 uh rfc in
this emitter lead must resonate with the small
emitter bypass (20 pf or so) at some fre
quency above 15 me but below 43 me. Res
onance below 15 me will cause the overtone
crystal to oscillate at its fundamental and in
troduce a strong signal into the if receiver
tuning range. If this effect is present use a
smaller inductance such as an Ohmite ZI44
rfc of 1.8 uh . Too small a value of capacitance
from emitter to ground may ca use oscillation
near 130 me not crystal controlled . Too large
a value will cause less output a t 130 me than
is needed for good mixer conversion gain. T oo
much oscilJator voltage injection into the
mixer is undesirable so a value of coupling
link should be chosen to provide a littl e less
than maximum mixer gain and noise. All of
these adjustments interact to some extent so
some experimenting is desirable if optimum re
sults are to be obtained.

In locations where there are other two me
ter ham stations, an rf gain control is needed,
which is external to the converter. This is a
type known as forward gain control since the
curren t in the transistor is increa sed to reduce
the gain. T his requires a collector resistor and
rf bypass condenser which reduces the collec
tor de voltage fast enough to cause a gain
reduction as the current increases. Forward
gain control is many times better for overload
and cross-modulation reduction as the transis
tor gain is red uced as compared to the more
usual current reduction-gain reduction circuits
used in many transistor rf and if designs. By
the same token , forward automatic gain con
trol (FACe) in transistor if systems is highly
desirable. \ Vith PNP type transistors FCC of
the type shown in F ig. 2 ca uses a collector
current increase and gain reduction as the po
tentiometer is moved to a less positive voltage
setting. The values of limiting ( fixed resistors)
and potentiometer values can be chosen to
give optimum gain con trol for nearly any type
of transistors. The total resistance across the
battery supply can be of values such that the
battery drain is somewhere between }4 and
I rna in the main control unit. The transistor
base current (microampere values ) is then
negligible in figuring resistor values. These
values should be such that the transistor col
lector current in each rf stage varies from
about 1 ma at full gain (or lowest NF ) to
about 3 ma at reduced gain and 1 volt or so
across the collector to emitter.

.. . W6AJF
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Fronk Jones W6AJF-AF6AJF
850 Donner Avenue
Sonomo, Cal ifornia

Low noise, inexpensive, easy-to-build
converters and filter for our highest VHF band

220 me Transistor Converter

The 220 to 225 me band in many locations
is subject to strong image signal problems
which can be reduced greatly by using a pair
of high Q circuits in the antenna feeder. An
antenna filter of this type suitable for trans
mitting and receiving service is shown in F ig.
1. It consists of two high Q circuits capacity
coupled together at the tuning end of each
line and loaded down to a working Q of about
25 for 50 ohm coaxial input and output lines.
This loading is chosen by the position of the
coax jack taps on each flat plate line near its
grounded end. A tap point 1.5 inches from

gro und end seemed to function well over a
large portion of the 220 mc band. The circuits
are tuned to resonance by spring brass plates
with adjustab le spacing to the flat plate line
at the "hot" end. The coupling capacitor is at
thi s end also and consists of an insulated U
shaped metal bracket as shown in F ig , 1.

T he coupling depends upon the spacing at
the ends so some adjustment can be made by
bending the sides of the U bracket or by mak
ing a new one with more or less length be
tween the sides of the U. Probably a better
coupling scheme would be an aperture cou-

(2) ALLMN.N PLATES
1-114" WIDE. 9-112"LG. WITI<
112" LIP

_ -r TAP ON LINES
__ 1-112" FFlOM GNO•

oo

112 ' OIA.• 1" co, CERAMK:
STAN()(WF INSU-ATOR

10" , 4 " • 3 " ALUMIM,lM
CHASSIS W1TH OO'J[I'IPL ATE
( FLANGES OMITTEO FFlO,",

OFlAWING, FOR CL AFlI TY I

oo

"G>" C2, .'

.-",'.
•V ·
'- -'

1/2"D\ACERAMIC
STAfI.OOFF INSULATOR
3/4" OR 1"l.G.

CI & C3 ARE ~I"IG ~RASS ADJUSTING Scm' W
PLAT ES 3-1/ 2 . 1- II2 ,WITH (
1/2" LIP FOR MOlIIITING \.

END VIEW SHOWl/IIG
QETAILS OF C2

BOTTOM OF CHASSIS

Fig. 1. 220 mc antenna coupler-filter. This drawing is one -th ird size.

3. 7] MAGAZINE



220 mc a ntenna coupler a nd filter.

piing at th e high current end of the lines as
was used in the 144 me circuit unit previously
described. The center shield with both sides
grounded would then be about 8 inches long,
also grounded at the tuning condenser end.
The aperture would be a 2 inch gap (approxi
mately) at the coax jack end, making a total
aperture opening of 2 by 3 inches in size for
coupling the two lines together. This would
eliminate the coupling capacitor U shaped
bracket at the opposite end of the Jines. An
Iluminum chassis, with cover, 10 x 4 x 3 inches
in size encloses the Hat plate lines. This with

the center shield forms two air gap strip lines
of high Q design, perhaps in the neighborhood
of Q = 1000 unloaded. With loading and
coupling, the Q is around 25 which would
mean a loss of about .5 db for the complete
filter. This Joss would mean about half a deci
bel loss in NF for receiving and at the same
time an efficiency in this filter of over 90%
for either transmitting or receiving. The air
gaps and design should make it suitable for
KW operation though the heat loss might
make it advisable to use copper plate lines and
shields for lower losses. W hen th e heating ef-

5 TURNS NO.22E
114 · OIA.,3/16· LG. ,
8RASS SLUG206 MeTRIPLER

TI XM05

* *
2P'.:J:

'"

OSCI
20 I( HIIPLER

TI XM05

.. :I

".

"
oo

;:r; za 7~:J:

•... , DO< , oo

J; r
1.51\ " "

- ig . 2 . 220 mc converter with commo n bose ampli fie rs. T his circuit is recommended for genera l use
oeccuse of ease of adj ustment a nd simpler construct ion.
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Top view of the converter in Fig . 2 . The large t rans istors we re rep la ced by TI XMOS's fo r better no ise
fi gu re after th is picture was to ken.

fects become readily apparent at very h igh
power opera tion, the coupling and tuning ca
pacities will change. Aperture coupling with
copper or silver plated b rass const ruction
would then be indicated. The aluminum COIl 

struct ion is suita ble for an tenna inputs of up to
200 wa tts with negligible heating effects .

220 me converter

The new TIX~IO.5 transistors were used in
this converter to reach a NF of about 3 db. At
220 me, either neutralized common emitter rf
stages or un-neutrnlized common base circuits,
may be used. The former has more gain ,
slightly better NF, but is more complicated
and uses more parts. The common hase circuit
was used in the unit shown in the photographs
and in Fig. 2 and is sugges ted for general use.
One of the older 220 me converters here was
rebuilt several times and wound lip with the
circuit shown in Fig. 3. \Vith TIX~·105 tran
sistors, it did have a little more stable gain
and a fra ctional db better noise figure but the
"rats nest" wasn't suitab le for photographin g,

T he circuit of Fig. 2 consists of two grounded

base rf sta ges, with forward gain control sepa
rate from the converter, 2 by 6 inch copper
copper clad board. This control can be set for
best NF, which is below the oscillation point
in the rf amplifiers. This type of rf amplifier
is regenerative and there is no easy way to
neutralize the stages; however, a variable gain
control with screw driver adjustment solved
the problem. 220 me is apparently near the
upper frequency of common emitter, neutral
ized rf stage operation so there is little choice
between the circuits shown in Figs. 2 and 3.

The mixer stage can be either base or emit
ter input for signals and the emitter or base
used for oscillator injection . The input im
pedance at frequencies above 200 mc is not
too different for base or emitter inputs. The
collector circuit is broadly tuned to 16 me with
a pi network to cover 14 to 19 me, the if stg
nal range. Fixed inductance and capacities
are suitable here with the 15 pi iuput (high Z
end) the only critical value . \Vith other tran
sistor types having higher output capacitance,
a smaller value than 15 pf would be needed
and an adjustab le 5 to 18 pf condenser should
be used.

Bottom view of the conve rte r shown in Fig. 2 . The d rum sha ped object in t he lowe r left is the crystal.
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Fig . 3. 220 me converter with neutra li zed common emitter amplifie r stages. T his converte r g ives 0
be tte r noi se figure a nd hig her gain than the conve rter in Fig . 2, bu t is ha rder to adjust.

The oscillator multiplie r chain has two tra n
sistors, one as an oscillator-tripler and the
other as a tripler to ob ta in 2.06 mc output from
a 22.889 (or 2:>.9) mc overtone crystal. The
emitter circuit is resonant between 22.9 m e
the third overtone, and 7 .6 mc the funda
mental fr equency of the crys ta l. This prevents
7.6 mc oscillation and causes 22.9 me oscilla
lion a t the third overtone frequency. In turn
th is is multiplied by three times to approxi
mately 69 me in the collector circuit. The 56
pf condenser in the em itter p roduces regenera
tion at the outp ut frequency, resulting in good
outp ut to drive the second t ransistor triplet
stage to 206 me. This 206 mc power is coupled
into th e mixer emitter for m ixing the 2:>0 to
;;) 2.; me signals down to 14 to 19 mc, the out
p ut signa l fro m the converter. The pi network
transforms the hi gh impedance of the mixer
collector clown to 50 or 75 ohms coaxial line
output for connection to a receiver tuning the
14 to 19 mc range.

The inp ut transistor is protected from over
load bv two diodes across the self resonant
coil input circuit. These d iodes were INIOO
diodes which a re not as good as fast computer
d iodes for th!s purpose hut do a fair job since
they are low forward res istance types suitable
for VHF work. If better diodc's of low shunt
cnpnc-itun r-e (a t zero hias) a re ava ilab le, usc
them since transistors have much longer, low
.l\" F. lift' wlu-u not overloaded by transmitter
signa ls leaking thru the coaxial antenna relay.
As the operating freq uency is increased, nn
ten na relays are less effective in isolating the
receiver from the transmitter. Very fast silicon

type computer d iodes generally have low
enough capacitance to work as protective de
vices up to above 432 rnc. A few german ium
diodes rated for VHF with at least a 20 rna
a t +1 volt rating a re fairly good at 220 me.

A signal genera tor and noise generator are
hath desirable for use in aligning the converter
for b est weak signal reception and best NF.
Osci llator opera tion can he roughly checked
b y listening to the hiss level in the if receiver
when shorting out the oscilla tor or tripler
tuned collector coils. The mixer noise in the
receiver sho uld b e louder when the crystal os
cilia tor is fun ctioning. Too grea t an increase
of noise may indi cate excessive oscilla tor in
jection into the mixer or "blocking" type of
oscillation in the crystal stage. The input co il
t urn spacing or even the number of turns may
need adjustment for best NF and weak signal
reception. Some protective d iodes have greater
or less zero b ias sh unt capacitance, which
would mean that the input coil must be ad
justed so it resonates at or near the low end
of the 220 mc band. The transistor loadi ng
mak es it very hard to "grid dip" adjust this
circuit , so a noise genera tor is of great h elp at
this point. The intcrstage slug tuned coils and
the "gimmick" co upling co ndensers (a twist or
two of plastic covered 2,{ or 26 wire) can he
adjllsh>d for maximum ga in and best coverage
of 220 to 225 me. Til case the converter is to
be used mainly at some spot frequency such
as 222 me, the coupling condensers between
tuned circuits can be of very smal1 capaci
tance and al l tuned circuits peaked up at that
spot in the band. . .. W6AJF
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Fronk Jones W 6AJ F·AF6AJ F
850 Don ne r Avenue
Sonoma, Cal ifomic

You'd be hard put to find a simpler, cheaper way
to receive 432 mc than this excellent low noise converter.

432 me Transistor Converter

The new Texas Instrument TIX~I05 tran
sistors were rated for operation at 200 me but
are surprisingly good at 432 me. These units
compare very favorably with transistors cost
ing many times as much, and at about 50 cents
apiece, a few extra can be bought in order to
get some very choice ones for the front end
of a 432 me converter . The writer found that
about one out of every three were red hot for
432 me operation and the other two out of
three were still better than other $3.00 types
genera lly used at 432 me. The only problem
in their use is mechanical breakage of these
plastic cased units, This can he minimized by
us ing the new transistor sockets made for type
TO-18 cased transistors since the three leads
do not have to be spread out as when using
the larger (TO-5 type) sockets. The writer
managed to break a few transistors in the first
converter built here so a new one. shown in
the photographs, was built with the new
smaller sockets, No more breakage was en
countered but it is a little upsetting to pay as
much for a socket as for a transistor. Direct
soldering of the transistors into the circuit
might be an alterna tive but makes it hard to

select the lower XF transistor for the first rf
stage. This arrangement was used finally in
the first converter in p lace of the large sockets
though one transistor was damaged in the
process of soldering. The small but expensive
sockets are really the best solution.

432 me antenna filter
In Fig. 1, a dual circuit ante nna filter is

shown which was built into an aluminum
chassis box 12 x 2}~ x 2}2 inches in size. This
unit works reasona bly well for receiving and
for transmitt ing at low power perhaps up to
50 watts output. With a pair of 4CX250R
tubes in the final amplifier, the aluminum box
gets hot at the low impedance ends and cir
cuits go out of resonance. The circuits would
stav in resonance for a minute or so with 400
to '500 watts of rf power then the box gets
warm to the touch and losses go up as the cir
cuits go out of resonance and dielectric losses
also increase, Then end result was retirement
of this antenna RIter to the receiver front end
only since its losses, when cold. are approxi
mately one db. The sign al loss then is not too
objectionable fur normal 432 me signal rcccp-

12",2-1/4' ,2-112"
I Al.I..IMINl.M CHASSIS
I BOX WITH EXTRA

... LC MOI..I'lTI~

:"'1 9CR:EWS

4/,

CERAMIC ItOSlLATOR
1/2"DIA , '·LG.

COPPER PLATES
1-112" WIDE . 6-,I2"LG.(TOTAU
WITH V2" LIP EACH END r::-- AppRQX. lIZ' GAP

~~~.....JJ " "--~~~

. . - ' .""• • .......''U____..... _ ... c..":::"~_

rAP uP A!IOVT 3/<1 '
FROM GHD ENO
(TVPICAL)

/

....urr

"'-TYPE '~' co,t.. ~ ITT'I\IGS

Fig. 1. 432 mc antenna coupler-filter suitable for receiving and low power transmitting use.
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432 mc antenna coupler-filte r.

tion. The next project at W6AJF will probably
he a heavy duty dual coaxial circuit unit built
of copper since the writer likes to use high
power at 432 me occasionally. The filter in
the transmitter output is highly desirable to
nearly eliminate lower and higher order fre
quencies from getting into the big antenna
array. More TVI problems have been encoun
tered here on 432 me than on 220 or 144 me
band operation, so a good antenna filter is
needed. Solid state stereo phonographs and
F lvl band receivers increase the "TV!" prob
lem for many amateur VHF operators.

432 me converter

At 432 me, common base rf stages are usu
ally much easier to get into proper operation
than with neutralized common emitter systems.
The converter shown in Fig. 2 and in the
photographs uses two common base rf stages
with forward gain control to set the gain just
below oscillation or high regeneration opera
tion. The advantages of forward gain control
have been discussed in previous sections on
transistor converters. The mixer stage seemed

to fun ction best with signal and oscillator in
jection into the base circuit. Emitter injection
was t ried but resulted in mixer oscillat ion due
to the added inductance in the emitter lead
at 432 me. The mixer output circuit in Fig. 2
is a simple tuned circuit since only about .5
me bandwidth was needed near 14 me, the if
output. If wider frequency coverage is de
sired, the pi network used in the 144 me con
verter, previously illustrated, will cover 4 or 5
me but with somewhat less mixer gain.

The oscillator uses a 46.444 or a 139.333
overtone crys tal with the collector circuit
tuned at or near 139.3 me. The emitter bypass
condenser, a small 5 to 25 pf adjustable con
denser, permits either type of crystal to be
used. It is set for best oscillation in either case.
The coupling condenser to the «fast" diode
tripler was made adjustable in order to achieve
optimum load on the oscillator and maximum
output from the diode tripler stage . The
I N914 is a fairly low capacitance high speed
computer diode (silicon type) which is better
than a 1N82A as a frequency doubler or
tripler to 418 me. It is also suitable for use as
hack to back protective diodes in the front rf
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'·IIZ"LONG ,3/ 16" Wl0E

4 18MC

TIlIPLER
lN914

5-18 pf

"'·~~:t¥1:
14 -18 Me

___£ s::"'f
CZ4 T URNS NO. Z8E

3.~KTOOl 114" DIA.•3/8" LG.,r+i FERRITE SLUG ( RED ocm,
•,,,,,,,

MUTUAL.
COUPLING
TO MIXER,

-----'
'"

IK .:J:"OOI

Z.ZK

IlF AMP

...,-v-- "~".....f--.:;43Z Me n ~M05

FAST RECOVERY
COMPVTER OlOOES

Fig. 2 . 432 me low no ise converte r us ing 50¢ TIXM05 t ransistors.
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Bottom of the 432 me converter.

stage though the 4 pf shunt capaci tance per
diode means some coil turn juggling to keep
the input tuned to 432 me. Type iN100 diodes
were used in the unit shown here since they
seemed to have less sh unt capacitance and an
tenna relay leakage from the t ransmitter wasn't
too severe at \V6AJF. The coax relay was a
hard to find type more suitab le for operation
in the UHF region than the standard Dow
relays available for lower frequency operation
at W6AJF. Type N fittin gs are more efficient
at 432 me and the Dow relays at this station
all had the other type of fittings which are
suitable for the VHF bands but not as Iow a
SWR rating at UHF.

The grounded base input rf stage has a tend
ency to oscillate with a change from one an
tenna to another or to a signal generator. A
small variable condenser was shunted across
the coax input jack and just enough capaci
tance added to stabilize this stage. The input
coil stilI has to be ad justed for best NF with
a noise generator. The second rf stage will
likewise oscillate if the emitter coupling coil is
too far away from the 432 tuned copper strap
circuit. T oo loose coupling wiII also make the
preceding tuned collector circuit working Q

value too high and tend to make the converter
tune too sharply and be too regenerative. The
rf gain cont rol will not function properly if
the two rf stages are not loaded correctly and
are excessively regenerative. Any 432 mc con
verter takes a little time and care in adjust
ment for best weak signal reception . \Vhen
you get a 432 me converter into such good op 
eration that occasional auto ignition noise is
very noticeable it is probably red hot for 432
operation. It takes a 432 paramp to do better
on 432 weak sign als, The measured NF of this
converter was 4 db which is better than any
other transistor converter (except an expensive
2N2857 unit) tested here. It was definitely
superior to grounded grid nuvistor and 416B
converters tested here on the same noise gen
erator. It would seem that solid state devices
are really here to stay. The 4dbNF measured
here after a long period of adjustments, is a
relative figure since some other noise generator
might read a 2 or 3 or 5 db figure. Noise
measurements above 200 me can be very indi
vidualistic but are still useful in getting the
best NF possible from a converter in the UHF
region .

... W6AJF

Top of the low noise 432 me converter described in this article.
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HIGH QUALITY VHF TRANSCEIVERS
THAT ANYONE CAN AFFORD

The N~WSH'42A & SH·46A by halbcraliers..

The SRo42A, a two meter VHF transceiver, has many of the

advantages and features of more expensive units . Yet costs only

$199.95. Efficient filters and selected injection frequencies make

both the SR'42A and the SR'46A IHaJlicrafters' six meter transceiver)

virtually immune to FM and TV interference.

And the best place to buy: HENRY RADIO &~~~
PHONE, WRITE OR VISIT FOR INFORMATION ON THIS OR ANY OTHER EQUIPMENT

6 % FINANCE CHARGE. 10% DOWN OR TRADE-IN DOWN
• NO FINANCE CHARGE IF PAID IN 90 DAYS • GOOD
RECONDITIONED APPARATUS. Nearly all makes and models.
Big savings! 15 day triol - 90 doy warranty. 90 day full
trade back on new apparatus. Write for bulletin.

CAll DIRECT •.• USE AREA CODE

Butler 1. Missouri 816 679·3127
11240 W. Olympic. Los Angeles. Calif. 213 477·6701
931 N. Euclid, Anaheim, Ca lif. 714 772·9200
431 E. Green St., Pasadena . Calif. 213 684·0861
6116 N. 27th Ave. , Phoenix. Ariz. 602 AM 4·3895

" W orld s largest 6istributors of Short Wove Receivers"
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Iniormation on sunulurd [requencles around the
icorld. Don't miss the practical cOlls/ ructioll
article 011 VLF receivers coming up in 73.

Standard Time and Frequency
Transmissions

Sam Kelly W6JTT
128 11 Owen Street
Gorden Grove. California

\V\ VV is the first station that comes to mind
when a ham thinks of a standard time and fre
q uency station . Actually, WWV and WWVH,
which arc operated by the National Bureau of
Standards (N BS), comprise only a few of the
world wide standard time and frequency sta
tions which may be of interest to amateurs.
Table I lists world wide sta tions which arc
classed as "standards" b y the International
Radio Consulta tive Committee (C C IR). As you
can see, they range in frequency from 14.7
kHz to 25 ~ IHz. Many of them in the high
frequency range share the same frequency with
other stations, (notably WWV and WWVH)
wh ich is why they arc difficult to receive ill
the U.S.

NBS
T he high frequency services of ' ''' VV and

\V\VVH arc of most importance to U.S. ama
teurs. \Ve are all aware of their usefulness for
time and frequency spot checks. Actually there
are eight technical services provided by HF

NBS sta tions. The services of most interest to
H ams are the standard audio and radio fre
quencies, time announcements, propagation
forecas ts and geophysical alerts.

Standard audio frequencies of 440 and 600
Hz are broadcast by WWV and WWVH. The
440 H z note is the standa rd A above middle C
for the music industry. The audio frequencies
are transmitted alte rna tively at five minute in
tervals starting with the 600 Hz tone on the
hour. The first tone period transmitted b y
\ V\ \, V is three minutes long, with the remain
ing periods being two minutes in length.

All \ V\VVH tone periods are three minutes
in length . The p ulse or "Tick" consists of five
cycles of 1000 H z tone from WWV and six
cycles of 1200 Hz tone from WWVII.

Carrier stab ility is maintained within five
parts in 1011 (which amounts to an e rror of
0.00005 Ifz on the 25 ~llfz carrier). The trans
mitter's oscillator is correla ted with the Cesium
standard at ~BS.

Propagation notices are transmitted during

•
•

A typical VLF receiver
a nd ccrrelctcr for subma 
rine installation. This unit
is buil t by Inte rsta te Elec
tronics far use on nuclear
subma ri nes. The receiver
e lect ron ica lly compares a
precisian sta nda rd osci l
lator in the missile in
st rume nta tion timing sys
tem with the VLF signal.
Accuracies of three parts
in 10 billion are easily
obtc ined ina few hou rs
of obse rva tion .
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the last haJ[ of every fifth minute of each hour.
The foreca st is transmitted in ~lC\V . The fol
lowing scale is used.

I Useless
2: Very Poor
3 Poor
4 Poor to F air
,~ Fai r
6 Fair to Good
7 Good
8 Very Good
9 Excellent

Signals classed between 1 am] --:I rue called
"d isturbed " (W), 5 is "unsett led" (U) and 6
through 9 are " norma l" (X). A forecast CO II

ststs of a letter and a number. T he le tter des
ignates current propagation conditions wh ile
the numbe r is the forecast fo r the next six
hours . An example would b e U 7 . This would
meun th at curren t con d itions are un settled, hut
that they are expected to imp rove to "good"
wi th in the next six hours.

During the International Geophysical Year
(1857-58) a se ries of geophys ical alert symbols
was established to provide a world wide warn
ing system for events of geophysical sign ifi
cance. The following symbols are used :

C Cosmic ra y event
E ",0 alert
:\1 Magnetic storm
N Magn et ic q uiet
Q Solar quiet
S SoIaI' activitv
\V Stratospheric warning

These signals are transmi tted ill code 1D
min utes after the hour from \ V\\'\· and 49 min
utes after the hour from \\r\\rVII .

You have prob ab ly heard a "hurt-ing" sound
while listening to \\",VV. Th is is a special t ime
code transmission of Universal Time (UT). It
is broadcast fo r a one m inu te period ten times
a n hour only on \V\VV. The main use of this
code is for standard izing time a t observato ries
and missile test ranges. The code consist of a
100 PI'S 36 bit se rial p ulse train conta in ing
day of year, hou r, minu te and second. T o re
cord this time signal you need an osci llograph
recorder connected to the output of your re
ceiver. A detailed description of the code, and
the various high frequency se rvices, is con
tained in National Bureau of Standards Mis
cellaneous p ub lica tion 236 wh ich is available
from the Superin tendent of D ocuments.

Foreign standard transmissions
Foreign standa rd transm issions aren 't well

known. in the U.S. Many of th em in th e HI"
range share frequencies with \V\VV a nd
\V\VVII. They are plagued with illegal t rans-

JUN E 1966

FREQUENCY CALL LOCATION

14.7 kHz NAA CUTLER, MAINE
16 kHz GBR RUGBY, ENGLAND
IB kHz NBA CA NAL ZON E
18.6 kHz NPG J IM CREEK, WASH .
19.8 kHz NPM LUALUALEI, HAWAII
20 kHz WW VL FT. COLLINS, COLO .
22 .3 kHz NSS ANNAPOLIS , MD .
50 kHz OMA PODEBRADY, CZEC H.
60 kHz WWVB FT . COLLINS, COLO.
n .s kHz DCF rr MAINFlINGEN , GERMANY
100 kHz RGS MOSCOW , USSR
200 kHz - DRO ITW ICH, U K
200 kHz RW 166 ANGARSK, USSR
1 MHz SA2 ENKOP ING, SWEDEN
1.5 MHz STOC KHO LM, SWEDEN
2.5 MHz FFH PAR IS, FRANCE

JJ Y TOKYO, JAPAN
MSF RUGBY, ENGLAN D
OMA PRAGUE. CZECH .
WWV GREE N BELT. MD .
ZLFS LOWER HUTT, NEW ZEALAN D

3.330 MHz CHU o n AW A, CANADA

5 MHz BPV SHANGHAI, CHINA
HBN NEUC HATEL. SWITZERLAN D
lAM ROME. ITALY
IBF TOR INO, ITAL Y
JJY

BUENOS AIR ES, ARGENT INALOL
MSF
RWM MOSCOW, USSR
WWV
WWVH MAU l. HAWAlI
wo JOHANN ESBURG, SOUTH

A FRICA
w o OLi FAN TSFORTEIN. SOUTH

AFRICA
7.335 MHz CHU
10 MHz ATA NEW DELH I, INDIA

BPV
JJY
LOL
MSF
RWM
WWV
\AI\~"/H

ZUO
14.670 MHz CHU
15 MHz BPV

JJY
LOL
RWM
WWV
WWVH

20 MHz WWV
25 MHz WWV

Table 1. Internationa l t ime and frequency sta t ions.

m issions on thei r freq uencies jus t as we are
in our ham bands. An effort is being made
to get all governments to cooperate in closin g
down the bootleggers.

Tahle 2 is a list of hourly modulation
sched ules for the m ost prominent foreign
stations.

VLF transmissions
The high frequency trnnsuussions are more

than accurate enough for ham use. Howeve r.
due to propagation instab ilities the y a re not
good enough for today's missile work.

In order to ach ieve a frequency of one part
in 1010 it was necessa ry to a ve rage HF trans
missions for a period of weeks. Now, u sing
VLF transmissions. it is possible to ach ieve
this accuracy in a single day's observation
uu ywhere in the world! This is due to the fact
th at the VLF transmissions follow the curvu
t ure of th e earth as if the surface of the

,.
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•

, ' . W6JTI

Sig na l Format
Pu lse or tick co nsists o f f ive cycles of
1000 H z t one, leng thening to 100 rns a t
t he beginning of each minute. Call Sign
and t ime in M CW every quarter hou r .
Pul se consists o f f ive cyc les o f 1000 Hz
t one. M inute pu lse leng thened t o 100 m s
f oll owed by 200 ms of 440 Hz tone. An 
nouncement in M CW eve ry 20 minutes
w ith a f ive m inute silen t period between
the 20 and 25 minute.
Carrier inte rrupted f ive t im es per second
f or 1 m s. Ca ll sign in CW a t 5, IS, 25,
35 and 45 minutes post the hour .
Pulse o f f ive cycles o f 1000 H z t one
repeated four t imes a t the minute . Call
sign in MCW and voice toentt ttccttcn every
fifteen m inutes.
Pulse o f f ive cycl es of 1000 Hz tone
repeated 7 times a t minute. 1000 H z t one
from 5 t o 10 minutes. Silent period from
30 to 50 m inutes. Call sign in Me W a t
10, 20 and 30 m inutes. Voice identi fica
tion at ha lf hour.
1000 H z tone with second pulses t hrough
out hour except f or silent period from 30
to 40 m inutes. A nnouncement in M CW
(i ncl udes propagation n otice ) and voi ce
iden t i fication every f ive mmutes.
A lternat ing 1000 and 440 Hz tones fo r
f ive m inute periods w ith voice and CW
announcemen ts every f ive minu tes. Second
pu lses tran sm itted be tween 55 and 60
m inutes.
Alternat in g f ive minute per iods with f irst
pe r iod consisting of second pulses, second
period no emission. A nnouncemen t in
m or se and voice every 10 m inutes.
Five minute period o f 1000 H z tone on
h ou r, 15, 30, and 4 5 m inutes. Carr ier on lv
from 20 10 25 mmotes. Call In mor se
every 15 mmutes,
Second pu lses o f f ive cycles of 1000 Hz
tone from a to 15 mmutes. N o errussrcn
tram 15 to 25 mmutes. Second pulses
resume at 25 mmutes. MCW announce 
ment every 15 minutes.

OMA

Ta ble 2 . Prog rams of misce llaneous sta t ion s.

ZUO

Call
Al A

with a "N" prefix) are primarily for world
wide communications with submarines. Due
to their low frequency they are somewhat
immune to ionospheric disturbances, and due
to their high power relatively free from jam
ming. Their frequency is precisely controlled
and correlated w ith the United States F're
quency Standard ( USFS),

(, • • •. '

J ~. ,.'.,

t · •
" •• L

-
~

'.

••

A typical standa rd fre
que ncv rece iver manufa c
tured by Gertsch . It is
ful ly transi storized and
rece ive s the Canadian
CHU signa ls in a ddition
to WWV/WWYH . Aud io
frequency filters are pro
vided for 440, 600 and
10 0 0 Hz tones. Provision
is included for oscillo-
scope monitoring of beat
fre quencies.

earth and the Ionosphere form a gigantic
waveguide.

VLF has an added stra tegic advantage i ll
that it penetra tes wa te r and can be received
bv submarines while thev are sub merged .
S~'n>ral of the VLF sta tion; in Table 1 (Those

Ge rt sch Standard Frequency Receiver installed In

a mi ssile tracking van.
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manufacture it,

Call us.

Teleproducts Division
ATLANTIC RESEARCH CORPORATION
Shirley Highway at Edsall Road, Alexandria, Virginia 22314

we design it,

•
•

..

The TELEPRODUCT@line:

•

•

•

· -

•

ATlANTIC

TELEPRODUCT® equ ipment inclu des :
• Telegraph , TWX, and data devices. ARCTEL remote cont rol and
telemetry systems ' A utomatic Telephone Callers. Dial Testers.

RESEARCH

Special offer for ham operators only: A limited number of DMS-1 A Distortion
Measuring Sets (some reconditioned) are available at a special price of $75.00.

Write Department TP-B, or phone 703/354-3400, Extension 485.

service it.
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J im F; sk WA6 BSO
Peterborough, N.H.
Photos by J im Harvey WA6 1AK

A Simple Two Tone Test Generator

As most single sideband enthusiasts know,
the simp lest and easiest way to properly adjust
a linear rf amp li fier is with a two-tone signal
gen erator. \Vith an oscilloscope and two audio
frequencies about 1000 cycles apart it be
comes a relatively simp le task to ad just load
ing, drive and grid bias for maximum lineari ty.
T he transistorized two-tone generator de
scribed in this ar ticle was designed to provide
the simplest possib le generator which will
supp ly the required audio signals at a mini
m um cost.

Two-tone audio generators that have been
described in the past have used bulky indue
tors and capacitors in an LC circuit, b ut the
stra ight-forward p hase-shift circu its used in
this unit maintain good stability and low d is-

tortion with two 50<" transistors and the sim
plest of b ias arrangements. The secret to this
phase-shift oscillator's stab ili ty is the low value
of collector load resistance used; this res istance
effective ly swamps out any changes in forward
current gain th at may exis t between transistors
of the sa me type. This means that the ampli
tude of the output signal will remain relatively
constant regardless of the transistor that is
used. Actually, the only requirement for the
transistors is that they have high beta (h!I')'
Many different types of P:\P tra nsistors have
been tried in this circuit ; some work and some
don't , hut both 2N2953's and 2N2613's (50<"
varieties ) have been used successfully. Some of
the older types-such as the 2I\T I07-will not
oscillate in th is circui t because thev don't have

I MC 2MC

Fig. 1. Schematic of the
two tone test genera tor.

"

OUl Jl\JT

~~........,
:5 9M -=- 9 'oOI..TS :5 9M

r
2N29 5:5

'"..'
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quite enough gain. This circuit is not limited
to PNP types; silicon NPN transistors like the
2N3391 work quite well if you reverse the
polarity of the battery.

" 'ith a new nine volt battery, the audio
output from this unit is adjustable from about
five volts peak-to-peak down to several milli
volts. This is more than sufficient for nearlv
any application requiring this type of a signal.
Since the total current d rain for this unit is
only three milliamps, even with both oscilla
tors going, the life of the battery is just about
its normal shelf life. The output decreases ac
cord ingly, but this circuit will continue to
oscillate wi th as little as 1); volts applied. This
means that this uni t will provide a useable
output even when the nine volt battery is four
or five years old!

Construction and layout of the circuit is
anyt hing but critical. In the unit in the photo
graphs, the active circuitry was laid out on a
piece of Vector board (32AAI8) , 2 inches
wide and 3~ inches long. This is quite a bit
larger than necessary, but in the author's
model, junk box parts were used. If one
quarter watt resistors and miniature capacitors
are used, the total size could be easily cut in
half. However, miniaturization can go too far.
If an instrument of this type is made as small
as physically possible, there's no room on the
front panel for the switches, knob, and output
jackl The 21, X 2~ X 4 inch LMB type J-875
Jiffy-Box seems to be a good compromise. It is
small enough not to be obtrusive, but large
enough so you can operate the controls. After
laying the components out on the punched
board and wiring them together, the whole as
sembly is glued to the back-end of the output
potentiometer with epoxy glue. The end result
is an integral, easily installed package. Granted,

it's pretty tough to replace any of the com
ponents when everything is glued together,
but after all, transistors last nearly forever and
the other components in the circuit are oper
ated so far below their ratings that they should
last nearly as long. The battery clip is fanned
from thin Reynold's aluminum sheet and
epoxied to the side of the Jiffy-box as shown
in the photograph. The toggle switches arc
miniature Japanese types that are available for
29¢ apiece.

As was previously mentioned, the two-tone
audio generator is especially useful when ad
justing linear rf amplifiers for maximum line
aritv and minimum intennodulation ( I ~ I) dis
tortion. Since the procedure for making the
necessary ad jus tments is quite simple and has
been liberally discussed in various literature°,
it won't be unnecessarily recounted in this
article.

In addition to linearity ad jus tments and
measurements, the two-tone audio generator
is useful in determining the peak envelope
power of an amplifier. The mathematical re
lation that is helpful in this respect was
originally provided by Breune" and may be
expressed as follows:

I" . = I,,, ( 1.57-0.363 10 )

\Vhere : ] !'k = Peak plate current
Ille - Plate current with two-tone

signal
I" - Zero signal plate current

• E . w. pappenfus, Sin gle Sideband Principles and
Circuits , McGraw-Hill, 1964, Chapters 12 and 22.
Single Sideband for Rad io A mateur s, ARRL, 1962, pp.
133-150.
Don S . Stoner. New Sideband Handbook, Cowan. 1958,
Chapter 6.

•• W. B . Breune. "Linear Power Amplifier D esign ,"
Proceed ings of I. R . E., December 1956.

• •

• • •
• •

II
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••
• •

· - ~. : ..
•

-

Inside view of the two
tone test genera tor. Note
the position of the bat
tery b rocket on the left
side.
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Fig . 2 . Peak plate Current ratings.

All this eq uation says is that if we know the
zero signal plate current (10) and the plate
current with the two-tone signal (Ide), we
can readily compute the peak plate current.
Once the peak plate current is known. the
peak envelope power may be calculated by
simply multiplying the peak plate current
times the voltage at the plate of the tube. The
importance of the mathematics is that we are
able to compute the peak plate current of the
final even though we are measuring average
values of I de and 10 , Since hams as a rule have
always had a dislike for mathematics, the
solid line in F ig. 2 was plotted to show this
important relationship in a straight-forward,
easy to use Conn . It is important to point out
tha t this solid line is the peak plate current
with the two-tone audio signal and does not
apply when the transmitter is modulated by a
human voice. With a voice signal the peak
envelope power is Jess titan with the two-tone
signal because of the lower duty cycle; the
exact amount depends upon the vocal charac
teristics of the operator. However, experience
has shown that it averages about 40% of the
two-tone current. This is represented by the
dotted line in Fig. 2.

The use of this chart requires a minimum
of arithmatic yet provides the desired answer
i ll short order. \ Vhen the zero signal plate
current ( 1

0
) and two-tone p late current ( Idc )

are known, their ratio is easily calculated by
dividing 1

0
by Idc ' This ratio is important be

cause it determines the entry point to the
chart from the lower horizontal axis. If a line
is projected straight up from this entry poin t.
it will intersect both the "Two-tone signal"
and "Average voice" lines. The point of in
tersection determines these respective peak
plate currents as indicated on the left-hall
axis of the chart in the form of a ratio to I d e'

Perh aps the easiest way to illustra te the use
of this chart and the ultimate determination
of peak envelope power is through a typical
example. Assume that after an amplifier has
been adjusted for proper linearity, the indi
cated plate current with the two-tone signal
is 300 rna. With the two-tone generator off
the zero signal idling current is 60 rna . There
fore, the ratio I.,I'do is found by dividing 60
hy 300 or 60/300 = 0.2. Entering the chart
at 0,2 and projecting straight upward, an
Ie/Idc ratio of 0.2 corresponds to an I,ok/Idc
ratio of 1.46, The peak plate current is then
1.46 times 300 rna or 438 milliamps peak.
'VHh 2000 volts on the plate, this amplifier is
running at 876 watts peak ( two-tone). \ Vith
the lower duty cycle of voice modulation the
peak power would he about 40%of th is or 350
watts. However, since the dotted line predicts
the plate current with voice modulation, the
voice power may he reached directly by using
and dotted line of Fig. 2 where an lo/Ide
ratio of 0.2 corresponds to an I (Jk/Idc ratio
(average voice) of 0.584; 300 rna times 0.584
is 175 milliamps. Power input with voice
modulation then is equal to 2000 volts times
175 rna or 350 watts, the same result as be
fore.

. .. \VA6BSO

A New Book Published by 73
PARAMETRIC
AMPLIFIERS

This book, the first on parametric amplifie rs for the
ham, Is wrt tten for the average amateur and explains In

~ ~t~
simple rancuale how they work, how to build your own
for the various UHF bands, and how to tune them up.
Parametrlcs have helped UHF move into the space age,
but don't forget that the first workine parametric am.

I( r? plifier was built by WIFZJ and worked on six meters
Order this book direct, $2.00 postpaid . or from your local

parts distr ibut or .

Jim Fl.k WA6BSO

-. Peterborough, N. H.-_.~- 73 Magazine
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How can an electronics
technician who's right out of
the service or a tech school
go directly into research and
development work?

By going directly to Sanders.

No question about It, the most exciting w ork an e lectronics man can g et is R&D.
And the most exciting place to do it is at Sanders, Nashua. New Hampshire.

To beg in with, you hove your cho ice of areas. Pick from microwaves, ECM, ins tru
ments & con trol systems, e lectro-optics. data handling eq uipment, video d is
plays, specialized work on receivers & power supplies, environmento l st udies.
standards & ca libration, RFI or specia l ted eq uipment for production. And no mol
ter which area you choose, the work is never dull or repetitive. The re ' s p lenty of
breadboarding.

You ond another technici an will be working w ith just one eng ineer. This sort of
working arrangement is typical of the advanced management thinking at Sanders.

If you think your training might qualify you for a job a s an electronics technician,
check into it. It 's a good deal. The pay is competitive, and the working conditions
and fringe benefits are tops. (Experience isn 't necessary, but jf you've been on the
job for up to two years, the deal is even better.)

Interested? Drop us a IIn e, outlining your background, work e x pe rience,
and salary requirement. Address D. A . W""amson.

sanders associates, inc.

JUN E 1966

NEW DIRECTIONS IN
ELECTRONICS SYSTEM S
Na shua , New Ha mp shire

An Equal Opportunity Employer
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Donald Mead K2ZZF
235 South Irving Street
Ridgewood, New J ersey

A "Second Chance" Crystal

for the BC-348

Filter

The BC-348 J, N and Q series general-cov
erage receiver was, and is, one of the best
hargains in surplus. Although it has many at
tractive features, its lack of selectivity is its
most serious drawback. The modification de
scribed in this article converts the 01' reliable
plow-horse into a sensitive thoroughbred. With
the vastly increased selectivity, you'll be able
to get solid copy through noise and QRM that
would normally obliterate the signal.

After putting up with the problems involved
in using an outboard Q-5er, we became more
convinced as time went by that the crystal
fi lter in the BC-348 ought to do more than
to act as a «high-low" gain control switch. \Ve
decided to give the crystal filter a second
chance and rewired it in a different configura
tion. The performance of the filter made a
dramatic change in the selectivity of the re
ceiver. In fact, AM phone men may find it a
little too sharp for their liking. CW ops and
sidebanders will find it a pure delight.

Fig. 1 shows the original circuit of the filter;
Fig. 2 shows the modified circuit. Ll is a slug
tuned coil salvaged from a BC receiver if
transformer; L2 is the coil originally used in
the grid circuit of the 2nd if amplifier of the
HC-348. C1, C2 and C3 arc "postage stamp"

Don is an electrical engineer. His main interest
is RTTY, and he thinks he was the first US
amateur to operate legally in Italy after
WWll. ITe operated from Deeember 1945 to
[unuartj 1946 from the AAF base at Capodt
chino on the 7000-702.5 kc band.
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mica capacitors; C4 is a mica compression
trimmer.

First, remove the crystal from the nC-348
for cleaning and testing. To test the crystal
for activity, link-couple it to a grid-dip meter
with a 15-20 turn coil and watch for a very
sharp dip when tuning through 915 kc, the
crystal frequency. The dip need not be great,
but there must he some indication of reso
nance. Our first results of this test were dis
appointing. \Vhen we opened the crystal, we
found that w ax: on the outside has softened
and seeped inside, coating the crystal and
pressure plates. After scraping the wax from
the outside, carefully cleaning the crystal it
self and the interior of the holder, and reas
sembling, it resonated very nicely.

The next step is to select for L1 a suitable
inductor that can be tuned to 915 kc (the if
frequency of the BC-348) and that can be
mounted adequately on the chassis. \Ve used a
small 456 kc if transformer coil assembly that
had two pie windings at each end. The coil

--~

6 $K7 6 $K 7

1ST I.F. 0:>" I' 2.... I.f., "
• ---

" '"
~ ::k'"

J:
,.

Fig . 1. Original circuit of the 8C-3 4 8 c rystal filter.
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Fig . 2. Modi f ied ci rcui t .

the signal to the pitch of the background
noise. \\'ith the crysta l filter in, adjust the BFa
to one side of zero beat so that the background
noise has a uotl cenble pitch. T hen carefully
tune across a C\\' signa l. You will notice a
distinct "yoop" when the signal slides into the
bandpass slot. Depending on whe ther the BFa
control is on the high or low side of zero heat,
the resonance will be in the upper sideband
or the lower sideband. Once you have the
signal pinned down w ith the main tuning
control, you can then adjust the BFa for a
pleasing pitch. For a real surp rise, tune in a
weak C\ V signal in a crowded band . T hen
switch the filter out and listen to the QR~ [

and QRX pile in. Switch the filter back in
again and enjoy solid copy. T he fi lter can be
used for the reception of phone signa ls too.
Although the aud io q uali ty is poor, the intel
ligibility of the signals is higher because the
filter blocks out interference and noise.

The circuit is simple hut very effective.
Basically, it solves two prob lems: matching
the h igh p late impedance of the I st if ampli
fier to the low impedance of crystal circuit ;
and, p roviding a means for exactly balancing
out the residual capacity of the crysta l holder.
L2 acts as an rf choke which is se lf-resonant
at the if frequency. T his keeps both ends of
L1 "hot" to ground . The instantaneous polarity
of the ends of L1 will be 180" out of phase.
however, C l, C2 and C3 act as an impedance
matching network as well as providing a push.
pull source of signa ls that is balanced with
respect to ground . For the moment, consider
the effect when the crystal is removed from its
holder. Theil , with the phasing condenser ad
justed to just equal the capacity of the crystal
holder capacity, the "bridge" will be balanced
and no signals will reach the grid of the 2nd
if amplifier. T hat is, the signals leaking through
the holder capacity will be exactly balanced
out by the out-of-phase signa ls leaking through
the phasing capacitor. Now, if the crystal is
put back in its holder, it will permit only
signals which coincide wi th its series resonant
frequency to pass through and be amplified .

. . . K2ZZF

fonn, a fiber tube, was cut in half and even
tua lly mounted by force fittin g one end into
a p lastic cup which was, in turn, mounted to
one of the unused socket ground lugs with
a small se lf-tapp ing screw. Using a grid-d ip
meter, remove enough of the wind ing to reso
nate the coil at 915 ke with C I, C2 and C3
connected in series across it.

If desi red, L2 may be left in place on the
fiber mounting plat e just below the crysta l.
However, it is not d ifficult to remove and is
easier to work on if pulled out temporarily.
Remove wires and excess solder from the ter
minals, then prewire 4 inch leads to the two
terminals at the end nearest the mounting
studs before replacing the coi l. The other
terminals are unused.

Remove the p late load resistor and the
100 pf coupling capacitor connected to pin 8
of the 1st if amplifier (6SK7) as well as the
,35k resistor connected d iagonally across the
top of the fiber subchassis. Hewire the filter
as shown in Fig. 2. The capaci tors all may be
lead -supported. Recheck your wiring before
app lying power.

To align the modified receiver, first tu rn
the crystal switch to O UT ( thus short-circuit
ing the crys ta l) and operate the power switch
to ~IVC . T hen, tune the receiver to any un
used frequency and peak the tuning slug of
LI for maximum noise output from the loud
speaker. The next steps are aimed at a ligning
the who le if chain of the receiver to match the
resonant frequency of the crystal. Operate the
crysta l switch to IN and turn on the BFa .
Next, adjust the phasing capacitor C4 unti l
the general background noise subsides and all
that is left is a "tinny" ringing sound. Then,
peak up the adjustment screws on the top and
bottom of each of the if transformers, as well
as Ll , for maximum loudspeaker output. Re
pea t, as necessary. until a ll adjustments are
peaked up. You will notice that even back
ground noise will have a defi nite musical pitch
as the BFO knob is swung through either side
of zero heat. This completes the alignment.

Once the receiver has been mod ified , you' ll
fi nd that more skill is needed in handling the
tuning of the receiver to realize the most from
the extremely sharp selectivity you now have
at your fingertips. An important thing to re
member is that the receiver "looks" at a very
narrow slot of the frequency spectrum. The
center frequency of this slot is co ntrolled by
the main tuning control-not the BFa con trol.
Noise or signa ls outside this slot will not pass
through the crys tal and , thus, w ill not appear
a t the loudspeaker.

The secre t of p roper tuning, in the ease of
a C\ V signal. is simply to match the pitch of
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Rear of the APA-2 pre
a mp. The b lowe r, con
nectars, 6BQ7 a nd 4 168
co n a ll be seen with the
cover off .

Me l Pfeffer W SLTR
1100 Moxime NE
Albuque rque, N.M.

APA-2 Preamp for Two

Front view of the APA-2 power supp ly with the
preamp in the rear.

t

. W 5LTR

• '" Ii'"

416B plate and the other end goes to B+ for
the 4 16B. The original circuit here is coupled
to 6BQ7A hy a 56 pf capacitor. I have found
that if only the 41613 is to be used. a two
turn loop at p late end of the 4 16 B plate coil
form wou ld couple to the output. If the 6BQ7
follower is to be used the signal is coupled
hy the 56 to the 6BQ7 A. T he plate coil of
GBQ7 is b road enough and no changes here
proved necessary. The outp ut coil at the pre
am p output co nnection is 4 turns of # 18
tapped 2~~ tu rn s up from groun d . The HFC
chokes can be changed from Z23tj to Z144 .
The plate coil of 41GB and 6BQ7A are tun ed
to a band pass of 13.5 mc to 150 rue with a
peak at 145 me. T he basic schematic is the
same as shown in various VHF handbooks and
l ID changes in values are needed. The first
unit was fi nished and installed at \VSKDT
and proved its worth. With a 417A converte r
and IO element 2 meter beam, signals from
outside of town came IlP 25 db over the
signal without the preamp . Signals here at
\V5LT H carne lip 23 d b with Park Nuvistor
convertor. The uni ts are selling for $15.00
locally wi th power supply when available.
Hope to hea r you on two.

f \:

The APA-2 p reamp can be found on .MAltS
and surpl us lists and seems to be missed by
a lot of VHF hams. This unit can be one of
the most importan t components for VH F DX
work. There seems to be little or no informa
tion as to its origina l use but has high gain
and low noise for 2 meter th rough 432 me.
The units found locally on surplus were all
manufactured by the Applied Science Corp.
and ranged from 200 to 300 me in the ir
original form . T he APA-2 consists of a power
supply unit and the p reamp chassis. The
power supp ly unit is completely metered for
heater voltage, plate current and pla te volt
age. Each circuit is adjusted on fron t panel
for a varying voltage and current ap plications.
Besides the ON/OF F switch there is a switch
for leaving the blower on the p reamp chassis
running while all voltages are removed from
preamp during stand by. Preamp chassis units
contain a 416B and 6 BQ7 follower. No modi
fications or chan ges a re req uired in the power
supply unit. The power supp ly is rack mount
ed for 19 "x ,3!~" and makes a neat panel ar
rangement wi th the pre amp unit. T he con
necting cable, if you were lucky to get it, can
be lengthened or shortened to meet your
needs in mounting. As the photo shows the
preamp contains the following items: 41GB
with tube socket, oRQ7, and coils in an RF
box. It is cooled bv a 1 IOVAC blower and
the antenna input a;1(} p reamp output connec
tion can be seen. The units here for local
hams have been charged to 2 meters in the
follo wing way. The antenna input coil in the
cathode of the 4 16 B was removed and re
placed with 4 turns # 18 on % ID form. The
coil is tapped up 2~ turns from grou nd and
connected to an inp ut terminal. Next the
plate coil of 41GB was removed. This was re
placed by a W' slug turned form. The mounting
hole for the coil form had to be enla rged to
hold the W' coil form. On this is wound 5
turns of # 18. One end of coil goes to the
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5 models to choose from ...
The Incomparable HY-TOWER for 10 thru 80 Meters
By any standard of measurement , the Hy-Iower is unquest ionably the f inest all
band ver tical antenna system on the marke t today. Delive rs outstanding omni 
di rec tional performance on DX as well as short haul contac t s. Takes maximum legal
power . Feeds WI th 52 ohm C03X. SWR less than 2: I on all bands. Positive action
automat« band selection is provided by unique stub decoupling system that effec 
t ively isola tes various sections of the antenna so that an elect rical ~2 wavelength
(or odd multiple of a 1,4 wavelength) exists on all bands. St ructu rally, the sel f -sup
por ting Hy-Tower is built to last a lifetime ...wnnstands 100 MP H gales. If you want
the finest. you'll want a Hv.Iower . Model IBHT $139_50 Net

The New Model 18AVQ. A high-performance
all-band vertical for under $50.00

You asked for it. v.Hy-Gain built rt. A high-performance automa tic band switctung
all -band vertical at a modest price. Fea tu res individually t u ned Hy·Q traps tha t pro 
vide peaked per formance on each band. Takes maximum legal power . Feeds with 52
ohm coax. SWR less th an 2: I on all band s. Simp le to install on grou nd or rooftop 
withstands 10 0 M PH wind s when prope rly gu yed. The biggest value all. band vertical
ava ilable. Model l 8 AVQ $49.95 Net

The New Model 14AVQ for 10 thru 40 Meters
Imp roved successo r to Hy-Gain's Model 14AVS.. .t he world's most popula r au toma ti c
band SWitching ver tical for lO thru 40 meters. Ou tstanding omni-duec tiooat per
fo rmanc e on OX as well as short haul contacts. Features individually tuned Hy.Q
t raps that provide peaked performance on each band. Ta kes maximum legal power.
Feed s wi th 52 ohm coax . SWR less than 2: Ion all band s. Easy to mstan on ground or
roo ftop - withstand s 100 MPH Winds when p roperly guyed. Terri fic for po rtable as
well as permanent applica tions. Model 14AVQ $29.95 Net
Roof Mounting Kit for Model l4AVQ -lncludes adjustable roof saddle, guy wues.
hardwa re and complete Instructions for mstaumg. Model 14RMQ .. . . .$11.95 Net

The New Model 12AVQ for 10, 15,20 Meters
A new compan ion antenna to the Model 14AVQ. Outstendmg omm-ouec t.ona! per
formance all 10 . IS and 20 me te rs. IndlvldlhiHy tuned Hy.Q traps provide peaked
ocr tomrauce on each band. I akes maxuuurn legdl power. feeds with 52 ohm COd ~.

SWH less Ulan 2: 1 all all band s. La sv to insta ll on grou nd or roo ftop Withstand s
l Ou MPH Wind s when properly guyed. Model 12AVQ $2 1.95 Net
Hoof MOUllt lllg Kit for Model 12AVQ Adjusta ble roo t saddle, guy wi res, hardwar e
and comp lete inst ruc tions for installing . Model 12RMQ $9.50 Net

Economy All-Band 18V
A high performance trepress ver tical for lO thru 80 me te rs . Tunes to any band by
simple ad justmen t of teed oomt on base matching induc to r. Feeds wi th 52 ohm coa x.
Heavy gauge alu m inu m construction moun ts on ground. roo f or towe r. Exceptiona l
porta bility . Model lBV . . . .. .... . .. ... . .$16.95 Net

Available from your Hy-Gain Distributor or Write

HY-GAIN ELECTRONICS CORPORATION
85S::> N.E. Highway 6 - Lincoln, Nebraska 6850 1
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Jim Fisk WA6BSO
1560 Glenc rest Court
Sa n Jose . Califo rn ia

Photos by Jim Ha rvey WA6rAK

Modernizing the
SCR-522 Transmitter

Today the easiest way to get on 432, or
1296 for that matter, is to start out with 10 or
12 watts on 2 meters and multiply up. Many
different transmitters that meet these require
ments have been described , b ut ap parent ly
the erstwhile SCR-522 has been all but for
gotten. Back in the late 40's and early 50's

just about everyone was using this versatile
transmitter on two meters. Consequently they
are plentifu l, inexpensive, and when properly
modified, still fulfill the requirem ents nicely.
As to cost, the uni t converted by the author
was obtained from all ex-novice complete with
power supply for ten dollars.

'"'"

..

2K ,002'"

-I ~O

I ~K ~OK

..

'"

,,,

lO p!

6AQ5A,

,

,002. fiF e

--- 67 _

8 Me arc
XTAL -

eo«

AU RESISTOfl S I WATT , ALL eA"'AC ITORS SILVEfI MICA

Fig . 1. Rev ised rf circu it ry for t he SC R-52 2, repla ci ng the old oscillc to r a nd trioler . T I le thr ee d igit
num bers or e o rig ina l por ts numbers.
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T here arc probably BlallY reasons why the
old -522 lost its popularity, but TV interfer
ence was no doubt near the top of the list. \\'e
have learned a lot about TVI in the last 15
years, but many hams st ill tend to be afra id
of the -522 because of TVI problems. In as
much as this transmitte r has been used nightly
over a period of six months with no complaints
whatsoever, these fears a re apparently un
founded, at least with this modernized unit.
However, considering tha t it was designed
jus t prior to \\'orld \ Var II for aircraft com
munications service, it is antiq uated b y to
d ays standards . Fortuna tely it is quite easy to
bring it up to da te, and even in the modem
ized state still provid es one of the cheapest
ways to get on two meters.

Actually the SC R-522 is a complete receiver/
transmitter, consis ting of a llC-625 transmitter
and a BC-624 receiver. However, for the pur
pose of this article we are considering only
the transmitter portion of the unit. Tile
BC-625 transmitter is a crys ta l controlled,
plat e modulated A~l transmitter capab le of
operating anywhere between 100 and 156 m.e.
T hese units were manufactured continuouslv
for several years, and it is not at a ll unusu..{l
to find small differences from one model to
another. Essentia lly however, the transmitter
star ts out with a straight-forward crystal osci l
lator; this circuit is controlled b y an 8 me
crys tal and provides an output signal at 16 me.
The 16 me signal is then tripled in a standard
tripler circuit to 48 me and fed to the 832A
triplet-driver. The 144 me output of this cir
cuit drives the final 832A amplifier to about
12 watts output on two meters. T he modulator
portion of the transmi tter starts out with a
carbon microphone (with its a ttendant battery
and transformer ) , feeds the aud io signal

144 me

through a driver stage rlllet finally to the push
pull output.

T he modern iza tion of tlIC rf section of the
transmitter discussed in [lns article consists
primarily of changing the j tube types used in
the first two stages; the 832A d river and power
amplifier are retained . T hese last two stages
could be modernized to a pair of 6 146's, a
5894, or even an 829B, but it would really
serve no useful purpose. The 832A is avail
ab le 011 the surp lus market, provides a pretty
potent punch and the price is right. However,
the modernization of the modulator section is
a complete ly different story. This circuit is
c-omplete ly revamped for use with a crys tal
microphone using modern tubes and compo
nents.

T he first step in th is modernizat ion is the
complete rehabilitat ion of. the audio section .
Since this section is going to be completely re
built, stri p out a ll the octal tubes, socke ts and
associa ted components; remove the micro
phone transformer (#158) °, the driver trans
Former (#159) and the 250 ohm audio control
( # 125 ). Also remove the - 150 volt bias line
that goes to the center tap of the d river trans
former and cut it off where it terminates at the
resistor terminal hoard.

Cut a piece of thin sheet a luminum, laid
out as shown in Fig. 5, and install it in the
aud io compartment of the .0-522. This mount
ing plate has been laid out ~o that each of the
new tube sockets fit into the old octal cutouts.
The only holes that have td be drilled in the
- 522 chassis are the four inountmg holes at
the corners of the aluminum sheet. After in
sta lling the tube sockets, wire the unit accord
• N OT E : Th{' 'th t-ee dhdt numbera g- iven in t he paren
t.hes is and s how n in the schema t ics refer to the t hree
diK'it numbers s ta m ped on 01" neat- t he respective .522
componen t s .

144 me

L
." :~,

832'" 832'", a

I "' f.I J, ~
ooa "''" a • '" • "' '"I , "' "-1 " '" 121 - ~ , ')reo ",

"' - " "' , i" •

'" '" 1 'f '""' 00'
6~

,, ,
, cce ."." ". ,,.

"'1 '0'm

[.J ,. ~
"'OOUl ...no"l

Fig . 2. 8 32A t ri plet a nd 832A fina l. The th ree digit numbe rs a re origina l ports numbers from the
SC R-522.
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IIlg the schematic of Fig, 3. Part s la yout is
not crit ica l except for the ill put to the first
12AX7. Care must be taken here to use shor t
leads to prevent rf feedback. Other than th is
precaution, the a udio c ircui try is quite straigh t
forward. Most of the components may be
mounted on the term inal strip at the bottom
cud of the chassis or at the tube sockets. The
.::iOO K audio contro l is mounted in the chassis
hole vacated by the old 250 ohm pot. Cut the
shaft 011 this contro l so it is 1% inches IC)Jlg;
this will provide sufficient length when the
{rout panel is installed . III the original design
of 1\)(' - 522, wiring to the audio control nud
mic-rophone jack was routed through a piece ol
hIlling which is attached to the cbass is, III this
modernization , the w ir ing is still routed
th rough the tubing, but shie lded grid w ire is
used for added isolation .

If more than 27.5 volts is going to he used.
a dropping resistor ( H, in the schematic of
Fig. 3 ) m ust be p laced in series with the high.
\"{)ltage line to the aud io compartment to Pre
ven t damage to the audio tubes. The com plete
a ud io sect ion requires 75 mil s of curren t so tile
value of this resistor may he determined hy
Ohm's law; just subtract 275 From the supply
\'o lta g:e and d ivide this difference hy 7.::i nm.
III the a uthor's case where 42,5 vo lts is used.
a 2000 ohm , 20 watt wirewound resistor was
used .

After the modulator is completed, the crys
tal oscillator and first tripler stages must he
converted to modern tuboc. In thes~ two cir
cuits all that is replaced is the tubes them-

se-lves, the rest of the ci rcuitry is idc ll t ica l to
the origina l design. Fi rst o f a ll, J"('IllO\"(' tho two
tubes and octal sockets in the fi nal am pli fier
compartment. \\'hell removing the various con
nections from these sockets, use a soldering
tool so that the existing capaci tors, resistors
and wiring are retained. In a few cases the
lead lengths will be too short for use with the
new 6AQ.5A oscillator/ doub ler and 6C L6
n-ipler, but the existing parts are used as much
as possible. When removing the leads from
the octal socke ts, it's a good idea to label ouch
one as it is removed. Short pieces of maskill l-!
tupe mny be all ached 10 each le:ul uud appro
priat ely lnbek-d. If this is done it will he a lot
easier to w ire the III ' W socke ts WIU'll the-y arc
installed.

When the oct al sockets are pulled out and
the circuitry is exposed , it's a good idea to re
place all of the old mit-a bypass capacitors
with modern high-quality units. This is not
absolu tely necessary, but it will preclude any
Future problems with these old capaci tors. It's
a litt le easier to replace them now than wait
until the chass is is all buttoned lip. This is a lso
a good time to rewire the 8.32A fi lament cir
cuits for 6.:3 vo lts. This is accomplished hy
removing the existing ground on pill 7 of the
H.12A sockets. wiriug pins 1 ami 7 togr-thr-r.
and tyillg pill 5 to ground. This is a little
difficult to do on the 832A triplet/driver, It
C(i ll he done. The new tubes arc all wired for
0.3 volt filament s during the initial installa
lion; this is show n schematically in Fig. 4.

AOW cut a small a luminum sheet as laid out
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NOW
operate mobile transceivers

without fear of a dead battery!

SURE-POWER PACK
A TRANSISTORIZED

AUTOMATIC

HAnERY SELECTOR
BY TOPAZ

Automa tic battery selector keeps car battery st rictly for startin g
and extra battery s trictly for ligh ts and appliances. When engine
star ts, it a utomatically connects both batteries to generator (a lter
nator ) for charging. No switches to throw. E asily installed in less
than 10 minutes. Fi ts a ll 12-volt, nega tive-ground cars.
See your trailer, camper or radio dealer, or order d irect .

P ostage & Insurance $1.00 $249 5Cal. R es . Add $1.00 Tax

POWERMAKER
300 watts of GO-cycle AC power from your
12-vol t battery. All transisto r ized - ligh t, com
pact, rugged- ea sily installed. F or running T V,
lights , recorders, public address , tools in you r
t ra ile r , ca m per o r a uto.

Postage & Insu rance $250 $599 5Cal. Res . Add 52.40 Tax

JUNE 1966

TOPAZ INCORPORATED
3804 Houston St.

Sa n Diego. Calif. 92110
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Fig . 3 . New modulator to replace the orig ina l modu lator designed for carbon mike input .

in F ig. G and install the tube sockets for the
6AQ5A nnd 6CL6. Install this a luminum plate
in the final amplifier compartment and wire
the sockets according to the schem atic (Fig.
1 ) , using the components that were labeled
when the octal sockets were removed. Since
the new circuitry uses approximately the same
layout as the old octal circuit, no trouhle
should be experienced. However, in some cases
new components will have to be substituted
because the leads on the old parts are too
short.

In addi tion to the normal circuit wiring, in
sta ll two wires a bout three inches long, one to
pin 7 of the GAQ5A, the other to ground;
these wires will eventual ly b e connected to an
externa l crystal socket. Also connect two wires
about six inches long to the meter jacks; these
are rou ted a long the front edge of the chassis
and will be attached to the 1 milliampere
meter after the front panel is installed.

\ Vhile you are still working in the final am-

plifier compartment, remove the 6557 rf de
tector from its socket and install a IN34A
diode between pins 5 and 8 ; the cathode goes
to pill S. The output from this detector is quite
low, hilt it does give a relative indication of
rf output.

The onlv metal work on the -522 chass is,
consists of cutt ing a :;:; inch hole in the chass is
over the old antenna outpu t terminals for
mount ing a coaxial chass is connector. A type
N connector was used by the author because
of its superior characteristics at these frequen
cies, but au SO·23fJ (type UH F) could p rob
uhly he substitu ted with no noticeable differ
ence. A coaxial relay is mounted directly to
this output connector th rough a double male
coaxial adapter (type N, UC·57IJ/U; type
UHF, Dow.Key type 1'.2 ).

T he - 150 vo lt bias supply is constructed
as shown in the schematic of F ig. 4. T he fi lter
components and b leeder resistor are mounted
on a piece of phenolic hoard, 2 inches wide

..,w

c c e+

1l I) -ec

""TOGGLE

,
: 6 CIACUIT CA BLE tor...ECTOA,,

'"~ w

''',300_

Fig . 4 . Power supply for the conve rted SCR-522.
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Fig . 5 . Mounting pla te for new a udio ci rcu itry

Final a mplif ie r compar tme n t a f the modernized
SCR-52 2 . The 6AQ5 osc itfc to r/ r'n ple r a nd 6CL6
trip fer a re mounted on sme lt plate a t the bottom
of the compa rtme nt . Th is v iew a lso shows the bias
su pp ly (u pper right ) and antenna cha ngeove r re
la y (uppe r lef t).

and about 3 indies long. This terminal board
and the power transformer are mounted to the
chassis with sta ndoffs as shown in the photo
graph. Although the schematic indicates the
lise of a small choke. the total current drain of
this supp ly is only 6 mils, so a :2 watt carbon
resistor (about 2000 ohms) could he subst i
tuted in place of the choke with almost 110

difference in (iO cycle filtering. In the supply
shown in the photographs, the output voltage
is just about - 150 volts. \ Vith different parts,
the voltage may differ somewhat and it will be
necessary to use a voltage divider on the out
put to obtain - 150 volts.

Two 6 lug terminal strips 0 1. II. Smith type
.'30( 6) are installed in the bottom of the chass is
ad jacent to the 812A triplet/driver stage and
all power and control wiring is brought to
these points. This may seem like gilding the
lily, but it aids immeasurab ly in wiring and
in uuy maintenance that might be requi red at
a late r date. I might also add that neatness
and appearance are considerab ly improved.
All of the power and control circuitry is wired
as illustrated in F ig....

Basically, the modernized - 522 transmitter
is controlled by two toggle switches; one for
filament and bias supp ly control. the other for
the transmit/receive function . Note that al
though the wiring for these switches is shown
in F ig. 4, there is 110 pilot light shown for the
transmit/receive [uuctiou. T his is because the
«transmit" p ilot ligh t is wired in parallel with
the antenna relay and is powered from the
same 115 volt source. The filament switch is
a standard DrST toggle, but the transmi t/re
ceive switch is a -tPDT unit. This latter toggle
switch ( Arrow-Hart & Hegeman type 82636)
is ra ther expensive but it is still less cost ly
than the SPST toggle switch and 115 volt re
lay required to do the same job. A rotary
switch could be used in this position at a
slight ly lower cost.

T he entire transmitter chassis is mounted
0 11 a standard IH inch aluminum rack panel as
laid out in Fig. 7. Although a fourteen inch
puuel is shown here. a smaller panel may he
used with only slight sacrifice in usable panel
space; it just happens that this panel was
availab le at the time the convers ion was made.
Three-quarter inch lon g. ~ inch diameter
phenolic spacers ( II . H . Smith type 2 143 ) are
used between the panel and the chass is to
provide clea rance for the various mounting
SlT C \VS and hurdwure 0 11 the face of the
chassis. T ile four sq uare variab le capacit or
shafts arc d iscouuccu-d from the ratchet mech
.uusm, cut off at the machined shoulder, and
extended through the panel w ith standard
"J~ to Ji" shaft extenders ( U. II. Smith type
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Fig. 6. Aluminum sheet for mount ing new rf tubes.

150 ). A shaft extender is also used with the
meter switch, but none is required for the new
audio contro l.

The chart mounted on the face of the panel,
as shown in the photograph, is simply a con
version chart showing the two-meter output
frequency for common 8 me crystals. It is held
in place with a piece of ,~ inch clear plastic
and four mounting screws.

The crystal socket is a standard four-prong

Position 3

Position 4
Position 5
Position 6

tube socket with two pairs of contacts wired
in parallel. This permits the use of different
sized surplus 8 me crysta ls of the IT-243 and
IT-241 series. Another small socket will have
to be added (or an adapter made ) for the
smaller HC-6/ U type units. The one milliam
pere meter and microphone connector are also
installed on the front panel and wired into the
circuit with the wires provided. When wiring
in the microphone connector, make sure you
have a good ground connection to the main
chassis; a poor ground or bad solder joint at
this point will result in all kinds of hard to
find regeneration and instability.

The meter switching is not illustrated in the
schematic drawings because of the added com
plexity and the fact that it is not modified in
any way. Essentially, the meter circuit con
sists of switch ing a one milliampere meter
across low resistance shunts which remain in
the line all the time. The meter switch posi
tions (moving in a clockwise direction), func
tion, and respective current readings are as
follows:
Position 1 6CL6 plate current 40 rna
Position 2 832A tr ipier/ driver plate

current 50 rna
832A fin al amplifier plate
current 60-70 rna
Diode r-Fdetector output 1-3 rna
Final amplifier grid drive 1-2 rna
Meter off
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EDITORS and ENGINEERS, Ltd.

great "how-to-build"data in the famous
RADIO HANDBOOK (16th Ed.)
Tells how to d es ign,
build , a nd operate the
la test t ypes of amateu r
transmitters, receivers,
transceivers, a nd a m
plifiers. Provides ex
tensive. simplified theory on practically every
phase of radio. Broadest coverage; all origi
nal data, up-to-date, complete. 816 pages.
Order No. 166, only $9.50

RADIOTELEPHONE LICENSE MANUAL
Helps you prepare for all commer
cial radio-telephone operator's
license exams. Provides complete
study-guide questions a nd answers
in 8 single volume. Helps you un
derstand fully ever y subject you
need t o know to obtain a n opera -

tor's l icense. 200 pp. Order No. 030 ,only .$5.75
LEADING BOOK ON TRANSISTORIZED

COMMUNICATIONS EQUIPMENT
TRANSISTOR RADIO HANDBOOK. by
Donald L. Stoner, W6TNS, Lester
A . Earnshaw, ZLIAAX. Covers a
wide range of communication uses
for both amateur and commercial
applications. Includes audio and
speech amplifiers, VHF transmit
ting and receiving equipment, SSB exciters,
and complete 8SB transceivers. 180 pages.
Order No. 044, only $5.00
HOW TO CONVERT SURPLUS RADIO GEAR

INTO AMATEUR AND CB EQUIPMENT
Here is a wealth of conversion data/=-::.:.1 in 3 vo~umes; i!1cludes p hotos. dia

_ .:~__ grams. instructions.
aJ Vol. 1. Covers: BC·221, BC·342. BC.312.

__ BC·348, BC-412..tBC.645, BC·946.SCR·274
b__.J (BC·453A & Bl,;-457A series) . SCR·522,

lBY, PE -I03A, BC.I068A/1l61A. etc .
Order No. 3 11. only• . • . •• • • . • . . . • . . . . . • • . • • • • • •$ 3 .0 0
Vol . 2 . Covers: BC-454, AN /APS.13. BC·457, ARC·5.
GO·9/TBW, BC·357, BC-946B, BC·375. lM. TA·12B ,
AN /ART.1 3. AVT·1l2A. AM·26/AIC, ARB. etc. Order
No. 322, only•••.•. •• .• •. . • • • • • • . • . • • • • . . . . . . • . $3.00

VALUABLE books from E.&E.

Yol . 3. Covers: APN·l , APN·4, ARC-4, ARC-5 . ART.13,
BC-191, 31 2. 342. 348, 375. 442, 453, 455, 4 56·459,
603,624,696, 1066,1253, CBY-5200, COl-4306S,
CRC-7, DM·34, DY·2. DY·8. FT.24 1A, M D.7/ ARC-5 ,
R.9 /APN .4. R·28/ARC-5, RM -52-53, RT-19/ARC·4,
RT·lS9, SCR.274N. 508. 522, 528. 538, T·lS to T.23/
ARC·S. URC·4, WE·701 -A. etc . No. 333, only . •$3.00

Order from your electronic parts
~ distributor or se nd coupon below.

~~ I
I
I P.O. Box 68003, New Augu sta, Ind iana, Dept. 73·[ 6 I
I Ship me the following books: I
I 0 No. 166 0 No.044 0 No. 322 I
I 0 No. 030 0 No. 311 0 No.333 $ encl. I
I Name I

IAdd'ess I
I City State Zip IL ~

A grid-dip meter or other frequency indicat
ing instrument must he used during the initial
tunenp. Since this transmitter was originally
designed for operation on any frequency be
tween ] 00 and 156 me, its tuning range is
quite wide. In addition, the variable butterfly
tuning capacitors operate over a 90 0 range as
opposed to the conventional 180 0

, so some
method must be used to ensure that each stage
is operating at the correct frequency. As an
aid to subseq uent tuneups, a ll of the variable
capacitor control knobs are oriented so that
they point stra igh t up when the transmitter is
ready to go on two meters (see photograph).
The stages are in itia lly tuned as follows:
Crystal Oscillator/Doubler 6AQ5A 16 me
TripIer 6CL6 48 me
TripIer/Driver 832A 144 me
Final Amplifier 832A 144 mc

Any high-voltage power, supp ly that p ro
vides from 300 to 600 volts at about 235
milJiamps and 6.3 volts a-c a t 6 amps is suit
able for the modernized SCR-522. This may
be realized quite easily with an old TV power
transformer and silicon diode circuit wired as
shown in Fig. 4 . Occasionally the RA-62ll
power unit appears on the surplus market at
a nominal cost; this unit was designed specifi
cally for the job, but requires the use of 12.6
volt filament tubes.

This transmitter has been used for several
months and has provided good performance
both as a two-meter transmitter and as a driver
for 432 me gear. The modulation is excep tion
ally clean and has resulted in many excellent
reports. On two-meters, Q5 contacts have been
consistently maintained over 75 mile paths
using this transmitter and a ground-plane an
tenna. All in a ll, it has proven to be a worthy
investment for the small amount of time and
money involved.

T op view o f the transm itter shows the -1 50 vol t
b io s su pp ly and coax ia l rela y on the le ft and but
terfl y tuning capac itors in the center.

. . . WA6BSO
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The Ultra-Breadboard
\\'31'1'0 ', article "l'1H:\TE D ClHCU 1TS

AL~lOST" ill t ill' Murch 19(>'5 issue of 73
prodded me into disclosing to the wa iting
world an iu te rurcdiutc step between the cir
cnit drawn OI l p'llw r and the fini shed product
as shown in ti ll' \ \'3ITO art icle ,

Usually there is a lot of experimental work
to he done before the project is finished. The
circuit as drawn 011 paper just doesn' t perform
as planned ami the finis hed p roduct is Iound
to be full of 1II1l1scd holes and odd locations
for some of the parts.

The Ultru-Hrcadbourd was horn to fill the
need of a cheap method of trying out new
ideas and getting filial layouts without destroy
ing the usefulness of the parts used .

) ~ inch Masonite Prest-Wood ami number
1-:1: ha re copper wire a re the only materia ls
needed and both are readilv available and
cheap. Your regular socke t hole pnuches and
other tools normally found around the shack
are all you will need.

The firs t step is to d raw the CI RCUI T you
are going to lise in the project. Theil, using
OUT Ll:YES OF TIl E PARTS lay them out
on a p iece of paper, using dots to indicate
tie-points, T ransfer the dots to a piece of
Prest-wood and drill with a ~ :H inch drill. In
sert short pieces of the #1 -:1: wire through the
holes. If a small Hat is pressed into the wire
where it will he imbedded in the Prest-Wood,
the wire will he held securelv.

Solder the various parts to the tie points
and try the thing, If it doesn't work to suit,
simply change parts, rearrange things t ill you
get things perking and then go to the layout
in \V3ITO\ article.

It isn 't necessa ry to cut the leads to resistors
and condensers unl ess you arc working on
UH F or VHF equipmen t, and the parts can
be recovered undamaged to lise 0 11 the nex t
p roject,

A small loop 011 the end of one of the wires
permi ts several parts to be soldered to the
same tie point. Another advantage is that since
the wires project on both sides of the board,
only those parts which are to be experimented
with are soldered to the top projections, other
wiring is done on the bottom out of the way.

, , , W0PIIY L, A, Stapp
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Yes, here if is from Mosley .. • a Trj ..
Band Trap·Master beam (1 KW AMICW
and 2 KW P.E.P. SSB ) featuring a NEW
Mosle y matching sys tem, " Brood Bond
Matching" with coax fed balanced el e
ment for e ven more antenna efficiency
and additional gain!

This 'Classic' New addition to the Trap• •
Master family of beam s, incorporating th e
All-Metal encased traps made famou s by
the original and still e xtremely populor
TA-33 beam, brings you: ( 7) A front-to
bock of 20 db. or better on 15 and 20;
15 db. on 10 meter s. (2) A gain of 8 db.
over reference dipole or 10.1 compared '.
to isotropic source. (3) A longer boom
for even wider ele ment spacing. (4) A
SWR of 1.511 or better. (5) Priced to fit
your budget.

•

FOR MORE INFORMATION

& ..le¥L..<
4 6 10 N . LIN 08 E R G H 8L VO•• SRI DG E TON MO. 63042

Revolutionary MATCHING

The Cla .sic u 3

New from MOSLEY
for 10, 15, anu LO meters

sa 73 MAGAZIN E
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DX'ers ••• For a commanding mobile signal, Mosley an
nounces the New mobile Lancer 1000 rated for 1 KW AM and
*2 KW PoE.P. SSB input to the final on 10, 15, 20, 40, 75/80
meters! This reasonably priced New mobile antenna offers
you these outstanding features:

Interchangeable coils, performance-tested to toke constant KW use.
(10 meters does not require a eef L]

A reduction of corona effect due to a Mosley innovated Corona
Ring located at antenna tip.

Antenna peaking to desired band frequency with adjustment in
whip section.

Capacity coupled top whip section for ma ximum efficiency.

Effective matching through Direct Coupling on 10, 15, 20 meters;
capacity matching on 40 and 75/80 meters.

All these features mean a challenging 2 KW PoE.P. mobile
signal 0 0 the kind of signal you expect from Top Quality
Mosley antennas I FOR COMPLETE INFORMATION WRITE:

/) 4610 N LINDBERGH BLVD.,
d:7nc. BRIDGETON, MO. 63042 ( #98)

s.



Gordon Eliot White
5716 N. King's Highway
Alexandria, Virg inia

The First and the Last Q-5er

The ubiquitous command sets based on the
Type K "channel" design were the most num
erous single type of radio gear to come out of
\ Vorld \Var IT, and the low frequency re
ceiver. the "Q-5er" was the longest-lived com
ponent of that prolific breed.

That most durable command set covered
190-550 kc in its final design. It was the first
to be put on the drawing boards in 1935 and
its civilian version was manufactured by Air
craft Radio Corp. into the 1960's, a fantastic
life span in a 25 year period of electronic ad
vances which reached from the TRF receiver
to satellite computers.

The last military-sponsored set in the Com
mand line was a Xavy project, designed in the
waning days of the war as a modification of
the command receiver. It incorporated mod
ern automatic gain control and diode noise
limiting while abandoning the C\V oscillator
and the outputs for the by-then defunct ZA
instrument landing system.

H istorically, Aircraft Radio Corp. had come
into being in 1928 with a low frequency
(200-400 kc) tuned-radio-frequency receiver
for the fledgling air lines of that dav. The
original Radio Frequency Laboratory ' Model
B was bought by the Signal Corps and the
Bureau of Aeronautics in a rnilitarv version
which lasted to see action in the ~lisastrous
early days of World War II , 13 years la ter.

T he fatal mishaps in the Army Air Mail
Bights of 1934 set the stage for a new radio

Gordon is the \Vashin~ton correspondent of
the Dcseret News and KSL in Salt Lake City,
and KG,1tB in Honolulu. lIe has a BA from
Cornell and an MS from Columbia ami lias
toritton a number of surplus articles and a
surplus column for CQ.

60

type for the Air Corps, the superheterodyne.
The Aircraft Radio Corp. "channel" receivers
were designed to meet that need in 1935-37. at
firs t for the Army. b ut finally for the Navy,
which saw the value of the design when the
Army could not.

The first "Command Set" was a 200-580 kc
receiver, painstakingly hand-assembled at
A.H.C:s tiny Boonton, New Jersey, p lant. It
used double-ended tubes in RF and if stages,
plus a new tetrode output stage using, during
development, three tubes built for A.R.C.) the
RCA type 1278, the Raytheon CK-45, and
the Sylvania S-392. The 1278 was later stand
nrdized as the 12A6.

Among advances in the set were small mica
button capacitors, assembled of silvered-mica
wafers on a stainless steel stud. They had ac
curacy and stability parameters significantly
above the then-industry standard.

Small paper and electrolytic capacitors were
designed for bypass and fi lter functions by
A. R.C. and Cornell-DubHer, a nearby New
Jersey firm.

Special switches, if transformers, chokes
and output transformers were hand-built at
A.R.C. along with specially-machined hard
ware and painstakingly formed chassis and
other sheet metal components. Riveting was
an art perfected by A.R.C. machinis t John
Johanson for what were, b y ] 9.36 standards.
extremely miniature components .

Automatic volume control circuits had been
worked out by A.R.C. engineers ten years
earlier before the Corporation had sold the
Radio Frequency Labs trademark and patents.
The second hand-built channel receivers con
tained a wide-range A\ ·C circuit , with front
panel AVC controls.

T he new design went to both th e Navy, at
Bellevue, ill Wash ington, D .C. . and to the
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On the left is the Model l , Se ria l 1 low frequency
Command rece iver, c irca 1936. Note the s li gh t ly
different front panel con tro l panel , the phone
jocks a nd different placement of the a n te nna and
g round fitt ings. T he dia l was a do p ted from the
Navy RU ser ies receiver .

which cried desperately for improved gear to
handle the new demand of the services. The
Am1\' itself sent A.B.C. President Dr. Lewis
.\ 1. 1111 11 to Europe with General H a rold xtc
C le lla nd to see w hat could be done to improve
communications in the E ip;htll Air Force.

D ... Hu ll's hi~hly-das s ified recommcndu
tious : remove a ll cont ro ls except vo lume from
the pilots' pane l; lockt uu e or crys ta l-con tro l
the Command Set , aud add Ave to make even
the volume control unnecessary.

Back in Boonton A.H.C. engineers attacked
both problem s. Under a contract ca ll ing for
receivers to operate wi th the ZA ILS system .
with the assistance of Air Track Corporation
engineers, the low frequency command re
ce ivers were ove-rhauled. Delayed Aye of a
more conventional type was applied to the
190-550 and 520-1 .500 kc receivers and
ca thod e follower outputs were provided to the
ZA equipment in the aircraft .

T he product was the H-20. R-2 1, R-22,
R-2.'J, R-2 .... receivers. T he first three . covering
1.5-9. 1 mc retained the SCR·274-N AVe.
w hile the naviga tion sets were more d rasticall y
a lte red. All fi ve b ands were given new, rede
signed , temperature-compensat ed front ends.
addi tional use of cera mic d ie lect rics, and new
external controls . A type 12SF7 if tube was
specified in order to provide proper bins on
the cathode of the A\ 'C stage in the new de
sign, and to avoid interaction between the
A\ 'C and the fiFO circuits.

Before R·"O, H-21 ami H-22 production was
nut into high gear tile i\'avy decided to put
full AYC into all the command receivers . The

Army's \\rright Field, Ohio, test facility. The
Army did not buy it. The Xuvv did.

In the confusion of the 19....0-41 buildup of
U.S. air forces the Type K Command Set ( in.
elud ing the familiar Comm and transmitters
and other components) was bought by both
the Army and the Xavy. It was first made as
Xavy Type HAT and HAT-I, then, jointly, as
SCH-274-X (for .:\'3VY), with agreements on
specifications which Included a rudimentary
AVC . T his design applied Ol dy enough COI;
tro l to the HF and if stage grids to prevent
"course reversa ls" through HI" overloading
when fl ying the low frequenc-y navigation
ranges of the day.

The AVC designed into the second series of
Type K receiver prototypes derived a bias
voltage from the same diode detector leak
used to furnish audio output , fed back to the
contro l grids of the variable mu ( remote cu t
off ) 61\:7 RF a nd if tubes. Manual gain con
trol was achieved by gruundtnu the AVC line
a nd varying a resistance ill the RF and if
ca thode circuits.

The SCH-274-N and Xuvv AHA AVC cir
cuit derived bias volta ge across a 100,000011111
resistor, bypassed for audio. ill the grid circuit
of the last if tube. T he voltage developed there
at high RF levels was applied to the grids of
preced ing sta ges. T he system preserves the
modu lation envelope prett y well for subse
quent detection. ( \ Vhe n the d e tec-tor diode
feeds a delayed AVC line, ex traction of p ower
fro m the if circuit by the AVC only at the top
of the mod ulation envelope tends to d istort
the aud io peaks. This d ruwhuck was overcome
in the la tter A';\ / ARC-.S: se ts hy lIsing unde
laved AVC clamped by a shunt diode w hich
provides the required "d e lay" in the A\ 'C ac
tion) "b locking." which the SCR-27.... -:-\ and
ARA se ts were designed to defeat would have
given sp urious navigation Infnrmution by giv
ing decreased .outp ut with increased input he
yond a certain RF input leve l.

The RAT, RAV and ARAHle.\ igns were vir
tually identical w ith the SCH-27.... -~ ( :'\ for
;\"a"y) product ion through 19.... 2, hut cha nges
were in the wind.

Crystal control had become practical. Sta
hility was of the essence. Conuun nd sets were
being used for fleet communicntions over much
lon ger distances than the des ign basts of short
ra nge p lane-to-plane w ork. Combat pilot s
could not twist volume contro l kno bs contin
ua lly. Special inst rument la nd illg system equip
ment was used with te h Command svstem.

The author ha \ ulreadv described the Naval
Research Lahorutorv Crvstnl-controlled COI11 -. .
mand set-with A\ T :- ci rea 1943. Official
Xaval correspondence reveals the problems

- •
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Top view of the first Q-5er. The se t used on ly two
90 kc if circuits. Designer Poul O. Farnham sa id
recently " the use o f three tu ned if coup li ng units
on the two lower frequency bonds was not deemed
proper beca use two such tuned units a ppea red to
give adequate gain and se lect ivity. We changed
our minds lcter." Tube lineup in th is se t included
6K7 RF and if tubes, 6L7 mixer and 6H6 de tec
tor. Audio and BFO tubes were ~xperimental Ray
theon CK-45 power pentodes with 6 .3 volt heaters
designed for A.R.C.

modified sets were labeled H-25 H-26 uud,
H-27 ill the ANIAHC-.'5 series.

The tuning capacitor in the ARC-,5 series
was a comp le tely new component. It was so
huilt-out of brass uud invar (36% nickel)
steel. as til have a slight ( .000015 pf/pf/de
gree C. ) negative coefficient. i.e. , with normal
warmup heating it would decrease in capaci
tance. ( An un-compensated capacitor would
be expected to increase markedly in capaci
tance with temperature.)

The warmup of the oscillator tube and the
oscillator tank coil would tend to increase the
circuit capacitance. The negative tuning ca
pacitor behavior would thus tend to offset that
change. Residual changes were absorbed bv
an additional small (3 pf) "padder" with a
negative coeffic ient of 750 parts per million
per degree centigrade.

Unfortunately the R-23 and its sister R-24
(520-1,500 kc] receiver suffered from low
aud io output problems. Back at the drawing
boards the A.R.C. Engineers under designer
Dr. Frederick Drake made more changes.

Output with the improved circuit was in
creased from 120 milliwatts for the standard
input of 10 microvolts at 1000 cvcles modu
lated to 30 percent to better tha~ 400 milli
watts.

Tilis flew model-e-the R-2:3-AIARC-5-was
accepted by the Navy in 1945 despite the
fact that the test aircraft at Anacostia Naval

62

Ai r Station in \Vashington was eq uipped with
a 14 volt elect rical system. (T he R-23-A was a
28 volt receiver. } Engineer Norman J. Ander
SO li recalled recently that a planeload of Navy
bruss found the set highly improved despite
the hall-voltage on the tube heaters.

Shortly afterwards the Navy ordered the
11-1481AIIC-5x, a 14 volt model of the 11-23-A.

By the end of the war the ZA ILS system
had disappeared. The low-frequency command
receiver became a standard item on all mili 
tary ai rcraft for range nagivation even though
the transmitters and receivers for other bands
were nbundoned and the C\ V oscillator joined
the ZA in disuse.

Although the R-23-A was now standard ized,
low-frequency navigation was disappearing.
By 1960 it was a relic in North America and
obsolescent overseas. VHF Omni had replaced
it. The R-23-A remained as a little-used
standby in transport aircraft, a role it still
n'uys. today, in 1966, thirty years after it was
designed.

The final improvement in the receiver was
noise-limiting. proposed by the Navy in ]946.
The 12SR7 BFO tube and the BFO trans
form er, plus the ZA output circuits were
dropped . Tn their places were added a ]2116
double diode and a noise-limiter control relav.
The 12A6 output tetrode was replaced hy a
ten-ode-diode tube under the RCA experimen
ta l number A-5023.

Noise limiting had first been nnplied to
command receivers in the 1944 VHF receiver
design , following techniques developed by the
British in wartime research. It had been the
sub ject of considerable research in both pri
vate and government labs in this country, with
detailed work done by Maguire Industries un
der a Navv contract.

The 11-112 and R-1l2/AIIC-5 receivers used
diode-connected Iriode noise lnnttinz circuits,
hilt the R-23-A was built with the 12H6 twin
diode tuhe. AVe in the set was delayed bv
using the diode In the ]2SF7 if tube as ~
clamp to prevent Ave voltage from annearinu
at the HF and if grids until enounh AVC volt
age had been generated to override the 30 volt
cathode bias on the 12SF7 tube.

The modified R-23-A was examined at
Wri~ht Field and at 1'o:IIL in 1945 and 1946.
At the same time competitive bidding on
R-23-A procurement brought in the Lewyt
Corporation and Stromberg Carlson . The for
mer failed to fulfil an 1,100 set contract ac
cord ing to specifications and the latter finallv
dropped command set production . A.R.C.
officials were stung by the postwar military
procurement depression and moved into the
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ReYlewed in
HEW

PRODUCTS
pGge US

NOt'embe,
1965

ZL4GA
WORKS G5WP

ON 80 METRES

W/JR£P
l,ANI1tl6

VARIABLE
fREQUENCY
ANTENNA SYSTEM

GUARANTEE
Po,,';d.. .p. ..te 0 ,i.id,
100% Money Back GuafCIn
te- If you're not completely
sotbfied!

INDOORS--ZL4GA's J OYSTICK got him S69 on 3.S Met from
GSWP on 21st Februilry, 1965 at 0850 GMT. Alan had worked
VE7BIY on 3.5 mes . t 5S9 a nd olso logged 59 eounuies on
14 m/cs by that datt, including lUIH BS and 9M4lP. Testl·
monla/s continue to pour In-Ieod W70E', fanfastic results!

READ ALL ABOUT IT!

r-------------------------------
This ticket will brinCl you ttl. new brochures by retu r• .f
mail!

Tit', • • clu,'ye and amazfng sy.tem
po......,. ' h . unIque prop.rty of
on eyen performance oy.r all ' r e ·
quencl.s b .twe en J ...·30 Mc/ ••
Enry JOYSTICK System is supplied complete
witt! fHder and an antenna matching unit-
selected by you to suit your penOlial set-up.
It is ready to go on the air a nd gives an un-
precedented ' lift' 10 signal sl rengt hs especially
fOf' 'diff' and 'cave' dwellert--EV EN fROM
UNDERGROUND! Naturally the adva nlagn ot
using the 'JOYSTICK' 'up-in-the-c1ear' a re even
greater !
",000 licensed stalions a nd SWLS all over t hl
world have a lrea dy found that this is the first majo r
break-throug h for 20 years in t he field of aerials
The performance for such a compect unit is stag
gering. Even the skeptics have bHn convinced enc.

_ they hove understood the bask principles find ha"
foll_ed the simple ' Iood and dip' procedure Cl iver
i. the inst ructions.
N[W JOYSTICK RANGE
Ther. is now a whole new range ot Joystick Systems--rnade
to ma h:h your QTH, your rig a nd your pocket! The SYSTEMS
cover T'X/ RX, SWL, indoor and outdoors, mobi le a nd evee a
new JOyMA,STI Made only in Ihe finnt materiols the SYS·
TEMS are 1"I1iabie and permanent !

I Ple"se send brechures and testimonia" .
I
I Ha~ Cell .
I
, Addrea _._ _
I
I City Shlte Zl" c:.4e ...•_
r
I Partridge E1~tronics Ltd., tkportment 3
I PROSP ECT RD., BROADSTAIRS, KENT, ENGLAND.

~-------------------------------
. . . White

civilian market. The Command Sets wen'
fi lia lly demobilized ami dressed in gray p eace
time paint .

Engineer Pau lO. Farnham, the designer of
much of th e command gea r, told this wri ter
he was disappointed to see th e comm and de
sign changed, the dial discarded. the plug-in
RF and if feature abandoned, and cost made
a higher consideration than maintenance COIl

ve mence.
But in many ways the postwar gear W,lS

very good. The best materials were 110 longer
scarce. Xew ceramics and modern fi nishes in
clud ing better insulatill~ varnish and other
top-quality com ponents were now avail able.
Locktul tubes such as the 14A7 und the 14H7
were ready, They eliminated the moisture
hold ing tube b ase of octa l tu bes uud offered
improvements in reliabi lity.

Early H-ll (civilian) receivers returned to
the twin-triode l\'L circuit. but \ 'H F gear was
built with a double triode A\'C-~'L-detector

designed by Farnham , using an unbypassed
audio cathode resistance, Later ( 1958) a
highly effect ive sq uelch was added to this cir
c-ult.

The di al-less, ceramic-insulated hx-k tnl-tubc
command set was basically designed in 19-16
hy Engineer Norman J. Anderson with only
slight changes from the modified H-23-A to
adap t the postwar tubes.

The last 15 years of comma nd se t produc
tion was devoted chiefly to these civilian ver
xions, H-IO, H-I I , H-I 3, B-IS and B-I9 which
were bought in large numbers bv the militarv
for use in the Korean confl ict in ·19.50-.54. Ai;
(Taft Hadio Corp . was rescued from the post
wa r aircraft eq uipment depression h y the de
mand of the Ann y and Navy for lightweight
radio gear to he used in helicopte rs and spot
ting planes like the L-I7 Navion. th e L-HJ.
ami aircra ft as la rge as light twins and jet
trainers such as the T -37.

Much of the business went into Cessna-b uilt
light planes, an associa tion that culmina ted in
1957 in the purchase of A.RC., by the Cessna
Corporation. T he transaction came at the time
that crystal control was becoming mandatory
in civil Ryin~ and transistors were revolution
izing electronic design.

.\Iost of the old hands at A.RC. have 11m v
left Boonton. President Lewis Hull . Fie ld En
gineer AI Parkes, Paul Farnham , Norman An
derson, Joh n johanson, and the father of the
command sets. D r. Fred Drake were all re
tired from A.H.C. b y 1961 when the last Com
mand receiver left the wh ite clapboard plant
in Boonton. N.J. The Command Sets, and an
era, had ended.
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Ized, it is quite small and li~~Lt.\Veight. For
more information, write to St euer Electronics,
Alta Lorna, California. . .. \VA6BSO

The new Stoner RT-I rudiotelet ype con
vr-rter provides a simple and economical wav
of getting 011 tile loca l HT l'Y net. If \'011 huve
a receiver and a printer, tile HT-l is' the only
;It'CCSSory necessary to copy ham HT1'Y qso's,
p ress stations and o the r fiO \VP~l rad iot cle
type transmissions. This is particularly advan
tageous because wi th mnn v converters, both
commercial and homehrc\\:, a separate bias
supply is required to furnish GO mils of printer
magnet current : with the HT-I the uecessnrv
supply is built in . .

This converter is verv sim ple to use and if
yOIl already have the receiver and printer, it
only takes about five minutes "to hook up and
start copying RTTY signals. All von have to do
is connect the converter hetwee;l the 500 ullin
output of the receiver and the prin ter. In the
event your receiver does not have a 500 ohm
output, a matching transformer shou ld he in-•
serted in the line. After the BT-I is .properly
connected, there is one adjustment that has to
he made;. this is the adjustment fR{ exactly 60
rna of prmter magnet current. "I;his is quickly
and easily done with a control 'founted on the
rear of the converter. This Hili: is completely
transistorized and has a built 'It meter so an
accessory tuning indicator sue as an cscillo
scope is not required for propc' tuning.

T he opera tion of th is con erter is vcrv
straigh t-forward; the audio sig na l from the rc
ceiver is fed into an im pedance In atching trans
former w hich steps the .500 ohm line lip to
10K to feed the transistor circuitrv. T he first
transistor in the circuit limits an-d amplifies
the audio signal. The amplified tone is taken
from the collector and fed to two toroidal fil
ters, one tuned to 2125 liz (space), the other

RTTY

to :2D75 H z ( mark ). The tuned circuits are
link coupled to the mark and space detectors.
T he output of these transistorized detectors
consists of a square wave w hich varies in step
with the keyed RTT Y signa l. A m et er is in
serted into the dn.'l ;it so that it slims the de
tector co llector currents . \ Vhen an RTTY
signal is properly tuned in , the two currents
are approximately equal and the meter reads
a steady upward deflection.

The square wave outputs from the class B
transistor detectors arc used to key a two
transistor squaring stage. The output from this
sq llari ll ~ circuit is a nearly perfect square
wave replica of the original HTT Y keying
signa l. This square wave is the correct shape
to drive the p rinter magnet, hilt lias insuf
fi cient current to actuate the armature; there
fore it m ust be run through a d-e amp lifier.
T he necessary amplication is accomplished in
a switch driver and tho amplified output used
to initiate operation of the printer magnet
switching transistor. Xormally this stage is
conducting continuously and the BTl'Y pulses
interrupt the current flow to initiate printing.
A transistor current regulator is connected in
series with the switching transistor and is set
for GO rna through the p rinter m agnet coil.

Although the StOT H'r HT-l co nverter was
designed specifically for 850 lIz frequency
shift keying, sh ifts of ot her than H50 H z may
he copied by se-t ting it for single channel op
eration. Simply tunc the receiver to where the
printer magnet chatters the loudest (with the
printer drive motor ofT) . If the copy is still
garbled, change the «normal-reverse" switch
and retune the receiver. If the copy is still
garbled, chances are the RTfY keying infor
mation is being transmitted at other than 60
words per minute, the standard for amateur
operation .

If you arc contem plating RTTY operation,
for $99.50 the RT-J appears to provide a
simple and economical approach to the con
verter problem. It eliminates the bulky printer
magnet current supply and heing transistor-

RT-l

Converter

StonerThe



IF WISHES WERE
LINEAR AMPLIFIERS

o 0 [EW[EOOlJ®~ [E
WOULD OWN A

~D[K\

Tb e 2..K
console 01' d esTe
model S675. OO

RF unit only
1425.00

(t~ o-~~!
It's only natural that everyone wants the finest ..• and we feel so certain that the 2·K
is "OF THE FINEST" that we gladly urge you to study all of the Iinears and we say. " If
you can f ind a better linear, buy it." When you decide on the 2·K, you can choose with
conf idence - confidence in the company that designed and produced it. Confidence
that ten years from now the 2·K will still be considered th e classic ill its f ield.

Pj·L output circuit .. Cathode-Pi input · Double rugged band change switch >Step-start relay system - Ultra heavy
duty power supply with resonant input filler choke and 5000 volt oil -filter condenser » Two superbly linear 3-400
Z zero bias triodes · High efficiency silver plated tank coil · All aluminum cabinet .. . only 29~1P high.

TED HENRY IW6UOU) BOB HENRY (WOARA) WALT HENRY (W6NRV)

6 % FINANCE CHARGE· 10% DOWN OR TRADE-IN DOWN· NO FINANCE CHARGE IF
PAID IN 90 DAYS· GOOD RECONDITIONED APPARATUS· Nearly all makes & models.
15 day trial. 90 day Warranty. 90 day trade back an NEW apparatus. Write for bulletin.

CAll DIRECT •.• USE AR EA. CODe

Butler I , Missouri 81 6 679·3127
11240 W. Olympic. Las Angeles,Calif. 213 477·6701
931 N. Euclid, Anaheim, Ca lif. 714 772·9200
431 E. Green St. , Pasadena, Ca lif. 213 684·0861
6116 N. 27th Ave.. Phoen ix. Ariz. 602 AM 4·3895

HWorlds Largest Distributors of Shorf Wo ve Rec eivers"
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Team up an old Standard Coil TV tuner
with that old RDZ for a useful shack receiver.

Robe rt Rea m K3HIL
200 Wvnwood Rood
York, Po. 17402

Five Band VHF Receiver from an RDZ

The conversion of this receiver to a 5 band
VHF receiver is a worthwhile project. Al
though this rig would never be used for a
portable or mobile operation. (weight 150
pounds ) , it is a fine add ition to any ham
shack. While the fi rst part of this procedure
might seem harsh , it is necessary so that the
receiver may be utilized for more than one
band. First, remove the front panel covering
the dial and crys tal compartment . Also re
lease handle latches and pull out chassis from
the cabinet.

Looking in from the front, on the left you
will see the automatic tuning unit and the
preselector converter unit. All of this must go,
as it won't he used except the first IF trans
former which is on the right rear comer of
the converter unit.

These units come out in two seperate
pieces. the automati c tuning unit is removed
through the front and the converter unit is
removed from the bottom. This is done by
removing the braces and metal work directly
under this unit. This can then be stripped of
all parts or a similar chassis can be installed
for the next phase. You will notice 3 wires
coming in from the power supply . They are
AVe , R+, and fil ament.

Cut these wires off at the chassis as longer
wires will be used later. Also, if a new chassis
is used, be sure to save the fi rst IF mounted
on the converter unit.

The heavy cable that was fastened to the
terminal strip of the automatic tuning unit can
he cut off or removed a t the inside rear of the
cabinet, as the antenna coax wire is inside
this cable. You might want to split open the
cable and save this as it will be easier than
running a new coax from the rear panel.

Now, remove the cover from the power
supply and lift B- and run a wire from this
point up to the front panel and install a toggle
switch directly under the meter ad justment
pot.

Next step is to find a Standard Coil tuner
from a junked TV set . Most of these sets
were manufactured between 1950 and 1960.

66

The make or model doesn't matter as long as
it has a Standard Coil tuner. Take the tuner
apart by removing the tu rret and examine all
parts especially for b urned resistors. broken
tube sockets . etc.. . Clean the contacts, and
with the turret recoved, find the IF output
coil and remove this from the circuit. This coil
went from the osci llator plate to the IF's of
the set.

1 rOW, insta ll a 470 ohm !f watt resistor from
the plate to an 18 inch length of the 72 ohm
coax, gronnd the shield and run through a
hole in the back of the tuner, leaving room
for the turret to turn. Install longer wires on
the tuner, B+. AVe, and fi lament, and in 
stall the turret.

Now, temporarily connect fi lament leads to
the receiver power and using a grid dipper,
check out channel 2 coils, and see how far
down yOll will have to move for 6 meters. By
pudding with small capaci tors or by adding
a couple of turns of the same diameter wire,
you can put it right on the button. This pro
cedu re is used on all hands 27, 28, 50, 144,
and 220 ~lII z.

The fine tune control is used to tune the
band. In the 10 meter position the fine tuner
will cover the band, on 6 meter the first meg
ahertz .

If more range is needed, wind another set
of coils and insert in next position of turret.
On 2 meters, it will tune about 2 megahertz
and so forth. \105t of these tuners use a 6BG5
or 6 BQ7 tube as the rf ampl ifier. and either
6)6 or 6U8 mixer and oscillato r tubes. The
coax from the tuner now goes to the first IF
coil that was previously mentioned to save.
The tuner is now mounted on the receiver
chassis and a hole is drilled in the front cover
for the shaft to p rotrude.

As these tuners a rc 300 ohm input a match
inj:!; transformer from 72 oh m to 300 ohm was
used as 72 ohm coax is used at this sta tion to
the antenna.

Some of these tuners require 2 B+ , voltage,
which can he picked up in the RDZ power
supply.
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BY POPULAR DEMAND-CLASSIC SUBSCRIPTIONS ADS FROM 73 :

IMMEDIATE OPENING
We have a n immediate opening on the staff of 73 Magazine for Scribers. Our present

limited office space and facilities limit us t o a maximum increase over our present staff of
about 10,000. The job application and processing fee is only $7.00. Your duties as an Offi
cial Scriber of 73 will be to read each of t he next twenty-four issues carefully and then,
armed with this informat ion, loudly defend all attacks of 73 Magazine which may be made
at local club meetings or over th e a ir. You will also be expected to spend the greater por
t ion of your spare time inducing friends and chance acquaintances into becoming co-work.
e rs. Remuneration fo r t his position will depend upon t he enthusia sm you put into the job.
Those of you who are by nat ure cautious may become a Sub-Scriber for one year (twelve
issues for only $4.00. Please fill in the application below.

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
ne-ne Ga ll

I
I
I
I
I
I

. . . . . . .. .. .. .. . . . ..
name call

add ress (QTH) add ress IQTH )

• • • • • • • • ••••

o $50 LIFE
o Re:lewal (I t hink)
o New subscription

II th;nkj

. . .. .

o $50 LIFE
o Renewal II think)
o New subscription

(I th;nkl

•"pstatecity

o $4.00 one t ea r
o $7 .00 two yea rs
o $10.00 t hree years

zipsta tecity

o $4.00 one year
o $7.00 two years
o $10 three ye ars

73 1It1l91lJilft
Peterborough, New Hampshire 03458

Sampl' order 12 for $1.00: 3 dozen fir $2.50 ; 6 dozen for 14.00;
500 for $25.00. Shl"ed USA postage prellald. Inelade lIaYllIen with
or_er- no t .O .O .'I. Order enough ; you' ll want ,"ore when yoe Itart
n lnl Handy Dand)'1. Arallab le from mandatturer on ly.

.-•
• •••

Dept . cc.
Wickl iff " . Ohio 44092

•
•
•

..-,~

WICKLIFFE INDUSTRIES, INC.

HOW MANY
HANDY DANDYS

DO YOU NEED?
Handy Dandys are It urd y, p ial· •
tic ca pl th a t Inap Into lft" peg
board a nd lecurely hold qual'· •
ter·twilt g lgn lors luch 01 •
thOle uled for boby food . If ,
you are up to your neck in
laved baby food jars lo r yo u
know someone who ill , put
those lo rs to work. With Handy
Dandyl you con make your
worklhop n.crt and dftln. Perled for
I toring nuts, boltl, cotter pinl, walh·
e .s, SCTeWI, fUle l, small tools end
other important iterns needed around
the house and Ihop . Hendy Dandy. pOII
tively k..pl contents d Ultproof. JUlt what
you've been looking for. Put a pegboard on
the bock of a door for mama with Handy DandYI
'or b Uttonl, pinl , rubber bandl, d ip l , Itompl, etc. Have the
things yo u need at vevr flngertl p5-lnexpltlljvely_wilh Handy
Dandys.

By peaking the trimmers Oil top of the
tuner on a weak signal, also adjusting the
turret coils inductance, sensit ivity will be In
creased considerably.

The IF frequency of this receiver is 15 .1
~ I IIz , so the oscillator coil has to tune the IF
ahove the frefuency, such as 65.l Ml'I z for
6 meters. A 3 x 5 inch speaker was mounted
Oil the opening in the front panel. and wires
run to the terminal board on the right hand
side of the receiver. Channel 2 coils were used
for 6 meters, channel 7 coils used for 2
meters, and channel 13 coils for 220 ~IHz.

Rewire any of the other coils for the lover
bands. You might want to wind a set of coils
for 136 ~ IHz, and listen to our satellites. With
a grid d ipper and a few parts, you will have
a reliable receiver that won't take a back seat
to any converter.

Connect all wires and with appropriate dial
and knobs, you are in business . .. K3HIL
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Gus: Part 12
Gu s Brown ing W 4B PD

In the last episode my firs t DXpedition had
corne to an end. I think I had lea rned a lot on
that tri p. I found that I d id not mind traveling
and really wanted more of it, in fact lots
more of it. I had finally got to the point where
] d id not mind in the least gett ing tangled
up with the customs in the different countries.
I had found that I could eat anything that
anyone else could with no bad effects. I
found tha t I was not effec ted with sea sick
ness at all . Many more things were learned
too, such as study the circuit in your rig so
that you can troubleshoot anything that went
wrong, take a few spare parts and of course
spare tubes. Travel light, take your equip
ment along with you as excess baggage and
don't under any circumstances ever let it
get into the b ig custom h ouses in any country
because these fellows at these places can't be
made to rush and they h ave the big custom
regulation books to refer to and they will
read all the very fine p rint when you try to
take your equipment ou t of their customs
depar tment. If you cannot afford to pay the
excess baggage charges on your equip ment
you h ad better stay at home, since it does
no one any good for you to be in some rare
country and not have your equipment along
with you to use. I had learned all of this and
a few hundred more similar things, and I
sure did hope t113t some day I would get
to benefi t from what I learned along the way.

W hen I arrived hack home I immediately

68

returned the equipment that had been loaned
to me by a fin e radio equip me nt manufacturer.
The eq uip ment had held up very n icely with
the excep tion of some filt er condensers blow
ing lip on account of extremely high line
voltages in a few places and I did have to
use a number of the spare tubes. On this
first trip I had used only half-wave dipoles,
horizontal ones at that, and was hoping some
one would come out with a good vertical
ground plan e, one that could be made up
into very small sections and carr ied in a
small canvas bag. I found out that H y-Gain
and their Model 14AVS were the answer to
my problem, thi s model has now been changed
to thei r Model 14.AVQ which is even better
then their older 14·AVS and this is th e one
1 have been usin g ever since. It's very FB
from 10 thru 40.

Ma vbe their new model that goes tlnu 80
mete rs would be even better for a DXpedition
and save a fellow from a lot of hard work
when tryin g to get up an 80 meter antenna .
Possibly they might even make up a sort of
DXpedition special with the sections cut up
in shorter pieces so it could be carried in a
small canvas bag like the Model I4-AVQ I
used on my last DXpedition . I admit a three
element beam would be hetter, but for a one
man DXpedition I can just p icture the diffl
culties I would face in tryin g to get something
like this tip am] down in one piece. You
cannot see the difficulties you face when you
have about 4 to ]0 people trying to help
yon put up an antenna when they cannot
understand a word of En glish. Then the re
is the problem of "how will you turn it"
when its mounted up in the top of an 80 foot
coconut tree and anchored down on cW ' land
when the Europeans or Aus tralians or Sou th
Africans are coming thru. Of course a good
rotator would solve that problem. Then there
is that other p roblem of paying all that extra
excess baggage if you take the three-element
beam and rotor, sometimes there is also the
problem of length in some planes and also
in every car that you might have to use in
moving aroun d in , in some countries . Another
thing to consider when using a beam. It's
turned on, lees say. W land and maybe at
that time is also the best time for the VK
boys, and you have the beam on W and you
never know that this is the best time also
for the VK fellows. In my opinion the only
fa ir answer to the antenna problem is to use
a vertical and give everyone a fair chance
to work you, admitting that a beam would
give your signals m aybe one or two more S
points. You are rare D X, so let the fellows
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SERVICE
TESTED

EQUIPMENT
FREIGHT FREE WITH
CASH REMITTANCE

IN CONTINENTAL U. S.

. I I I •

TRANSCEIVERS

Collins KWM-I 0 0- 15-20 )
Collins KWM-l AC pwr. Sup.
Collins KWM-l DC sup.

with rock
Notional NCX-3 (20- 40-80)
Gonset G-76 (a ll bond)
Gonset G-76 DC pwr. sup.
Swan 5W- 120 20 mfr.
Swan SW- 140 40 mfr.
Swan SW-175 7 5 mfr .

Wo. No.
$37 5.00 $3 19 .00

75.00 65 .00

119.00 95 .00
269.00 249.00
169.00 129.00

89 .00 59.00
159.00 139.00
159.00 139.00
159.00 139.00

flJeatle 8ox"
TELETYPE CONVERTER!

GOING LIKE

HOT CAKES!

MISSION HAM
SUPPLIES

MiSSiON HAM SUPPLIES
3316 Main Street, Riv erside, Calif. 92501
o SHIP ONE "STON ER" Rr·} CONVERTER:
o QUOTE trlde IUowance and terms.
o Please send latest HA M f lyer.
o Put me on your mailing list.

(Cash orders shipped FREE in conlinental U. S.)

CHECK THESE FEATURES:* ALL TRANSISTORIZED, SELF POWERED.
* 13 SEMICONDUCTOR CIRCUIT.* MILITARY GRADE EPOXY CIRCUIT BOARD.* RUGGED CONSTRUCTION.* REVOLUTIONARY TUNING INDICATOR, AS ACCU ·

RATE AS A SCOPE.
* SINGLE CHANNEL AND NARROW SHIFT COPY.* ANTI·FADE AND DECISION CIRCUITRY.* SELECTIVE FILTERS TO MINIMIZE GARBLE DUE

TO INTERFERENCE.
* TWO CASCADE LIMITERS EMPLOYING DIODES

AND TRANSISTORS.

RT·WIRED AND TESTED $99.50

r------------------ ----

No.
$389.00

695 .00
159.00
459.00
159.00
199.00
179.00
149.00
199.00
269.00
109.00
95 .00
79 .00

No.
$ 79 .00

49 .00
119.00
129.00
149.00

95.00
179.00
249.00
229.00

No.
S 95.00

199.00
299.00
129.00
299.00
199.00

89.00
179.00

Wo .
$4 19.00

795.00
119.00
525.00
119.00
229.00
229.00
119.00
259.00
339 .00
159.00
129.00

99.00

Wo.
$ 119.00
229.00
349.00
169.00
409.00
279.00
119.00
269.00

Wo .
$149.95

89.95
139.00
159.00
219.00
119.00
229.00
329.00
299.00

Collins 75A.4 ( Io te)
Collins R-390A
Coll ins 75A-l
Collins R-388
Droke 2A
Drake 28
Ho ll ic rofters SX IOI Mklll
Holl ic rafters SX-1I l
Hommarlund HQ-17OC
Hommerlund HQ- 180C
Heath H R-20
Nat ional NC-1 09
Notional NC-12S

VHF

A mecc T X- 86 (new)
Ameco TX -86 kit (new)
Collins 32V- l
Co ll ins 32V-2
Collins 32V-3
Elmoc AF-68
Gonset GSB-IOO
Hommorlund HXL- l
Hammorlund HX-50

RECEIVERS

TRANSMITTERS

Clegg 99'er 6 mtr xcvr
Clegg 22'er 2 mtr xcvr
Gonset Sidewinder 2 mtr
Gonset Comm. III 6 mtr
Gonset Camm . IV 220 Me .
Gonset Comm. IV 6 mtr
Lafayette HE-458 w /vfo
Poly-com PC-6 6 mtr xcvr

.. Call .

State .. . .... _Zip •. .. . . . •
(Calif. orders add 4% lax)

City .

NAME .
(pJ~ase print)

Address ..... ,

3316 Main Slreel
Riverside 3, California 92501

Phone 683·0523 (area code 714)

..........................................~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~
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dig a little for yOll, it sort of makes thc chase
more interesting if you arc a little hard to
work. \Vith a vertica l no one can say that
you have any favorite directions, its up to
Ole Man Skip, and out of your hands. With
two fellows a beam would be OK, if it can
be turned with ease and doesn't happen to
stay pointed at you r favo rite part of the world.
For me it's a VERTICAL EVERYTIME.

\Vell here I was back home from my first
DXpedition and everyone asking me "when
the next one, Gus?" My answer was always,
I have the time but I don't have the money.
This: usually stopped most of them. But there
was a few who said ra ising money was no
problem at all, most of these never did go
any further. Buck " '4TO was interested in
another DXpedition since he had handled
the QSL ca rds for the fi rst trip . I visited him
over in Atlanta a few times, and after seeing
what a busy fellow Buck was with all of
his irons in the fire I came to the concl usion
that Buck just could not spare the necessary
time to get things underway again. About this
time I received a telephone call from Ack
\V4ECI saying he was interested in taking
lip the chores involved in a DXpedition of
major proportions. We spent many many
hours with each other with quite a number
of trips to Birmingham thrown in. This trip
we wanted to he the real thing, we did not
want an y stumbling blocks in our way and
we wanted this to he a smooth operation all
the way. I had met any number of fellows
who were interested in helping on a new
DXpedition in man y different ways. A number
of fellows furnished me with some AM phone
rigs and others furnished me with small power
plants to sort of open the doors to the islands
in the Indian Ocean area. Others furnished
items that were badly needed by the fellows
up in the Himalaya kingdoms, there were
man y people to write letters to so thev would
be ready for me when I arrived in their part
of the world . I suppose all together 1)5 or
more fellows helped me in ma nv difierent
ways and it was a very fin e Ieellng to know
that so many of the fellows were behind me
on that trip. I don't think there will ever be
such a trip that began with the boys sticking
with me and Ack as good as that one . Everv
thi ng went so smoothly all during the trip ,
thanks to a1l the planning bv everyone. Even
after the trip had been fin ished I never have
heard any real complaints from anvone for
being apparently delibera tely not wo~ked like
sometimes they seem to be on some DXpedi
tions. My motto was work everyone heard,
regardless of who thev were or where thev

• •
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were locat ed. This is even now still my motto
and it will never change. I have been on the
DX from both ends for quite a number of
years now and I know how the boys back
here are sweating it out and how easy it is
for them to misunderstand instructions given
over the air with the QR~I like it is most
of the time.

I was advised by many fellows to put off
any further plans for any DXpeditions until
the Sun spot situation improved, possibly they
were right. But my viewpoint was why wait
until later on when all the boys were so eager
for the DXpedition to take place now. ~Iy

policy has always been to strike when the
iron was hot, and right then it was about as
hot as it would ever be. I looked back in
my log books at the last sunspot minimum
and by looking at the log I would never
have known there was a minimum if I was
trying to find it by looking at my logs. Con
sidering the numher of QSO's I had during
the trip I don't think there would have been
man y more if the sun spots were at their
peak. Of course they certainly did affect the
]5 and 10 meter contacts and 20 was open
for shorter periods of time. But you know a
fellow ha s to sleep sometimes and with the
bands closing somewhat earlier than they
would have been with a good sunspot count
I did at least get a chance to sleep sometime.
Rut both Ack and I thought it was worth a
try and we continued our plans regardless of
the mood of the sun.

When Ack and I sent out some copies of
our plans as to where we were planning on
operating from I heard many remarks over
the air from some of the boys such as: "Gus
and Ack are dreaming," "th is DXpedition wiII
end in less than 3 months," "who do they
think they are fooling," "this is a big joke,"
etc., etc. Well I think Ack and I fooled these
fellows. Do you think I made a list of some
of the stations making these remarks that I
heard over the air? I certainly did not , but
it would have made up a dand y little black
Jist I guess. I am certain I left home on the
trip I did not think it would ever be completed
1000; as it was planned from the beginning.
\Ye were both very much surprised that it
was concluded as well as it was. I did opera te
from many places I thought I would never
operate from and I will admit I missed a few
1 thought I would get to. Things don't ever
work out exactly like they were planned, at
least not with me. \Vhen you leave the U.S.A.
your plans have to be changed all the tim e.
That is the way things are in the world and
I SlI P P OS(' tha t's the way they will always be.
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Hut it docs make things a little bit more
Iute resung I Sllp pose. A surprise here and
there makes life interesting I guess.

Wouldn't it be great to go on a DXpedition
some day with no plans whatsoever as to
where you are going? Maybe one of these days
there will be some Sugar-Daddy who will
hand me an airline credit card, and a few
handfuls of American Express money orders
with instructions to just go where you want
to go and opera te as long as there is pile
ups, and then go to some othe r spot and do
the same and to just keep going as long as
you like. Boy that would be the DXpeditioners
D ream, wouldn't it?

Everything was going along fi ne with the
plans and there was lots to do before I left
the USA. Two full days were spent in \Vash
ington, D.C., get ting visas for the countries
I wanted to go to. Then there were all the
health shots. Some of the vaccine could not
be obtained here in Orangeburg, S.C., and
had to be ordered from a larger city. T have
forgotten the exact number of shots I had to
take, but I felt like a porcupine for abou t
three weeks. In the end I think all these shots
did me a lot of good and probabl y prevented
me from picking up a lot of bugs here and
there. I am sure something or someone pro
tected me from all the bugs I was exposed
to in all the d ifferen t places I have visited .
Something also protected me from stomach
disorders I am sure because it was my rule
to ea t whatever was served me. I used to sort
of worry about drinking water. hut to this
day I have never boiled any before I drank
it. On my last trip I did have some of those
little pills to put in drinking water to purify
it, I think I used maybe one dozen of these
pills on the entire trip. I usually gave them
to some of the natives to use, explaining what
they were supposed to do. I have found that
any kind of medicine is always very welcome
in almost any country in the world and is
usually a good item to use to sort of get
them to open their doors to you.

If when you 1(0 to Washington, D.C. to
get your visas and if you have plenty of tim e
to spend up there you can usually get a good
lette r of introd uction from them (an ambassa
dor's lette r is the best) to their Minister of
Communications. If you can just once get to
see the Minister of Communications in a coun
try and if you say the right things to him and
can convince him that you are trying to help
their communications vou are then in. becau se
he is the man who eventually will make the
decision as to whether you operate there or
not. A lot of red tap e can he saved by seeing
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the minister himself first. lIe ill turn will
usually ca ll one of his head men and let him
take over. If the minister says, "go: ' you are
all set and no one can upset your applecart.
If I ever go on another DXpedition I want
to spend maybe two full weeks in Washington
visiting the ambassadors of the countries I
want to operate from . with a good letter of
introduction from a few U.S. Senators to him
and if you are going to Moslem countries, a
letter from your church minister if you are
a Protestant or Catholic. If you are Jewish
stay where you are . .. A letter telling that
you are a good. upright citizen from your
chief of police helps a little also. Be sure it's
written on the Police Department's stationery .
If possible have a few Zippo lighters to pass
out or if you are well fi xed pass out a Parker
5 1 here an d there. I have yet to see the
opening where a direct b ribe would have
done the job, with one excep tion, and this
one wanted $1.000 to open the door and we

. still have about 4,000 or 5,000 QSL cards
for that p roposed stop-\ Ve counted our
chickens before the eggs were hatched.

As a final send off Ack an d I were at the
Side Band Dinner in New York City and
after that it was out to Idlewild airport and
on the way to just abou t the best DXpedition
I think there ever will be. W e had to buy
in New York at the last minute a new power
plant because we found out that an the equip
ment e tc. we had sh ipped many months be
fore were held up somewhere along the way
to the Sevchelles on account of a strike. This
meant ml;ch more expenses in air freight. The
power plant was sh ipped to Bombay, to be
transhipped on to the Seychelles on the same
boat I was going on. ADVICE to the DXpedi
tioner, be prepared for unexpected financial
burdens, because they are always turning up
when least expected . I suggest you figure what
your trip will cost, taking everything you can
think of under consideration and then add
about 50:1: to your figures and you ~IIGHT

come out OK (if you are very careful, that is) .
As a sort of warm up practice run and to

Jet the boys know I was on my way I stopped
in Monaco for a few days opera tion after a
very short trip around portions of Europe.
To the H otel La Seide in Monaco I went
and as usual checked into the room they seem
to hold for DXpeditioners (room # 40), up
went my antennas and the DXpedition was
officially underway. T his time I was a little
bit better prepared and instead of the KWM-2
and the outboard VFO I had the "S' Line
hut only barefoot. As usual the very first nigh t
at about 2 A~I, just like before the filter con-
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denscrs in the P'\I -2 power pack blew tip on
account of that high line voltage, but this time
I had h rought some 600 volt filters along with
me. afte r substitu ting these for the 450 volt
jobs ill the power pack my filter condenser
troubles werr- eliminated for thi"' balance (If
tl\(' trip.

Also I !olllld that the pOW(:'f transformers
j:!;<'l awful hot. and I would further rccom
1Il('1ll1 that you drill a great many holes all
around it and bring along a good electric fan
to make it run cooler. Everyone tells me these
transformers are made to take a lot of heat
but I like for them to at least be cool enough
to put your hand on them without getting
burned. A little breeze from the same fall
around the final tubes certainly would not
do any harm either. I am not much afraid
of the heat from the tubes hurting them as I
am from the heat doing damage to some of
the other components. I think most of the
ham transmitters on the market today are FB
if they are used, lets say. for a few hours every
day, but I don't think they are made to
stand, say. 18 to 20 hours duty at a time.
especially if the line voltage is on the high
side and the cycles are 50 instead of 60 like
we have here in the USA. I t's 50 cycles
practica lly everywhere . If your travel expense
can stand a little extra weight I highly
recommend that you take with you a Power
sta t that will opera te from both 240 and 120
volts , with a hunt in voltmete r and a knob
th at's real handy to regulate the voltage. Let
the equipment operate on 120 volts but have
your Powe rst a t so that it can he changed from
120 to 2·to volts easily without a soldering
iron . Your litt le soldering iron can be a I "0
volt one since yon will have 120 available at
all times by using the Powerstat. Hememher
you just cannot fi nd 3-way p lugs overseas, not
of the type we lise over here. so hring a long
a few of these, you can use them in all of
your connections EXCEPT the connections to
the power source, These oversea plugs can
be of almost any size or shape and it's prac
tically impossible to have along with j-on a
universal plllj:!; to fit them all. They can usually
be hOllJ.!ht overseas quite easily though. I
mvself han>found that one set of Your Power-• •

stat wires should end lip with a pair of Alli -
gatnr clips on them, these dipped 011 a piece
of solder can he made to fit almos t allythin~

\ '011 run into. Don't overload vourself with a
• •

hip; box of spare parts, because even then
nine ont of ten times you will still not have
what vou need in ease vou rcallv get into

• • •

serious rig trouble. . .. Gus

LABS
Hom" N.Y. 11423

; ,

$25995, SHIPPIHG
KOll ECT

COMPL ETE WITH LEN S

-•

• All ports guoronteed for 1 yeor (except for open fila 
ment on vid icon or brC'akoqe) , Mode in USA .

• Viewable pict ures obtainable fro m as low as 1 ft . con
d ie of illumination to bright sunlight.

• Vidicon contro lled a utomot ic ligh t compensa tion elimi
na tes electric eye ond provides e rror- free compensation
for light leve l chonges of up to 120 to I.

• New VA NGUARD " HI·FJ" vidicon enables use of ony
8 mm moyie len s instead of 16 mm lens required by
other TV cameros.

• RF output 30,000 microvolts a dj ustable for chonnels
2-6.

• Field-effect input circui t provides noise-free video.
This is a VA NG UA RD excl usive.

• Resolu t ion g uaranteed to exceed bes t ca pa bili t ies of
sta nda rd 525 line TV receive rs.

• Elec tronica lly regula ted power supply a nd thermally
compensoted ci rcuits eliminate change in picture qual.
itl' when line yollage ond tempera ture fluctuate.

• Adva nced circuit ry ut ili li ng 3S semi-conductors most
of which ere silicon.

• WeiQhs only 311 Ibs.

• Measures only 2~.f· x 4" II 7" (excl udi ng fens a nd
connectors).

FOR CLOSED CIRCUIT OR AMATEUR TV

• Video output 1.5 V p-p composite with standa rd ncqn
t ive sync.

VANGUARD

Build ing your own TV comera? Send 10c for our new
ca talog dt'scribing our compl ete lint' of sub-assemblies
a nd ports incorporo ting th e latest adyantcs in tt'chnology.

VANGUARD
MODEL 501

SUB-MINIATURE SOLID STATE

TV CAMERA

196.23 Jamaica Ave.

I -=-=:::::=::::::::::=;'I
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SOLID STATE

FREQUENCY CONVERTERS
WORLD'S LARGEST SELECTION OF STOCK FREQUENCIES
Ava ilable in t he following frequencies fr om stock:

(4 -6 wee ks de livery on custom converte rs)

Wec the r {

CUSTOM
MADE

$16.9 5
ppd.

excep t lOI -X. 518.95 ppd .

• Enclosed in a st urdy 16 gauge, 3J/s" x 2%" x
1*" alum inum case with mounting eers, trens
fer switc h and two SO·239 (UHF) receptacles.

• 100 % mode in the U.S,A.

• 2 year gua rantee on a ll pa rts ;ncluding trons;s·
tors!

ANY CO NVERTER
NOW ONLY

9 volt battery elimina tor with 11 0 velt co rd.
Only $2.95 ppd.

R.F. cable adapte rs in 6", 12" or 18" lengths
with PL-259 plug on one end (mates with con
verter). Other end your choice of Motorola
male or female, RCA, SNC or PL-259. Price
$1.25 each postpai d cable wit h 2 plugs.

• Free 24 hr. SPEC IAL DELIVERY an ywhere in
th e U.S.A. if you send a money order or cashiers
check. No shipments made on Saturdays, Sun
days, holidays, and 2 weeks in August.

The model 301 uses 3 of the very latest type epi
taxial planor UHF transisto rs for unsurpassed gain
and low noise at all frequqencies. It can operate
from 6 to 18 volts (posit iye or negative ground )
without ony significa nt change in gain or frequency.
The circuit consists of a tuned R.F. amplifier, crys
tal controlled oscillator and a low noise mixer. More
than 30 high quality parts carefully assembled and
tested. Sensitivity is better t han Y2 micro-volt for a
6 db signal to noise ra t io even at 160 mc.

OPTIONAL ACCESSORIES:

50-54
.6 -1.6
.6-1. 6
28-30
14-18
7-I I
30-35

.6- 1.6

.6- 1.6
7-1 1
14-18
28-30

.6· 1. 6

.6- 1.6
3 .5-4.0

.6- 1.6

1.0
1.0

.6-1.6

.6- 1.6

.6- 1.6

.6-1.6

.6-1.6

.6- 1.6

.6- 1. 6

.6-1.6

.6- 1.6

.6-1.6

.6- 1.6
7-I I
104-108

1.0
10.7
107.0

Input me Output me:

144-1 48
144-1 45
145-1 46
144 -1 46
144-1 48
144-1 48
143 .5-1 48 .5

50-51
51 -52
50-5 4
50-5 4
50-52

13 .6-14 .6

26.5-27.5
26. 8-2 7. 3

7-8

3 .35
5 .0

9- 10
15- 16
2-3

118-11 9
119-1 2 0
120 · 12 1
12 1- 122
122-123
123- 124

154- 155
15 5-156
154- 158
154-158

162 .55
162.55
162.55

Model

3 0 I-X Your choice of anyone in
put a nd ou tpu t freq ue ncy be tween
.6 a nd 163 me.

301 -0
30 l-E I
301-E2
301 -F
301 .Q
30 1-R
30 1-5

30 1-8 I
30 1-82
30 l -C I
301-C2
301 -)

301 -G

( 30 1-AI
I 301 -A2

301 ·K

I 30 1-L
30 1-H

{

30 1· 11
301 -1 2
301 -M

30 1-N 1
301 -N2
30 1-N3
301-N4
301 ·N5
301 -N6

301 -P l
30 1-P2
30 1-P3
30 1·P4

301-WI
30 1-W2
301-W3

40M

CHU
WWV

Int 'l.
Morine

20M

Fire,
Pol ice

etc .

C8

Ai rcraft

6M

2M

For prompt shipment pleose Include postal money order or cosh~s check.. COO's must include 20% de
posit . New York. City ntSidents add 5% soles tax , New York Stote residents odd 2 % sales tax .

VANGUARD LABS
Dept. H
196-23 Jamaica Ave.
Homs, N.Y. 11423
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Paul Franson WA lCCH
Peterborough, N .H .

Guide to Surplus Conversions

.\Iany articles have been written-and pub
lished-about surplus. These articles have
ranged from simple suggestions to complete
and detailed conversions such as the one by
WA6BSO in this issue of 73. But these con
versions are often hard to find; this is well
demonstrated by the many articles on surplus
that are duplications of other articles.

But it's not really that hard to find surplus
conversions, Roy Pafenberg \V4 \VK.\ 1 has
compiled a list of all the conversions he could
find in the popular electronics magazines since
World War II in the Index to Surplus avail
ahle from many distributors or 73 for $1.50.
But the Index does not list the articles that
have appeared in the various surplus hand
hooks that have been published . That's what
Ihis article is for. I've listed the pieces of
equipment covered ill the six surplus radio
handbooks now available. The conversions
differ greatly in completeness. so it 's suggested
that you take a look at any books of interest
before you make big plans.

Editors and Engineers

Editors and Engineers. P.O. Box 6800:3,
New Augusta. Indiana, have published three
Surplus Radio Con version Manuals bv Even
son and Beach and the Surplus Handbook;
Vol . I b y W6NJV and W6NJE. Each costs $3.
Here are the pieces of equipment covered in
each manual:

Surplus Radio Convers ion Manual, Vol. 1.
BC-221, BC-342, BC-312. BC-348, BC-41 2,
BC-645, BC-646, SCR-274 (BC-453A and
BC-457A series), SCR-522, TBY, PE-103A,
BC-1068A1116IA.

Surplus Radio Conversion Manual, Vol. II.
BC-454, AN/APS-1 3, BC-457, ARC-5, GO
9(fBW, BC-946B, BC-375, L~I , TA-12B,
AN/ART-13, AVT-1l2A, A~[-26/AIC , ARB.

Surplus Radio Conversion Manual, Vol. Ill.
APN-I, APN-4, ARC-4, ARC-5, ART-13,
BC-191 , BC-312, BC-342, BC-348, BC-375,
BC-442, BC-453, BC-455, BC-456-9, BC-603,
BC-624, BC-696, BC-1066, llC-1 25,1, car.

14

,, 200, COL-43065, CRC-7, D~I-34 , DY-2,
OY-H, Vf-24 lA, ~1D-7/ARC-5, R-9/APN-4 .
B-28/ ARC-5, R~[ -,52-53 , RT-19/ ARC-4, RT
159, SCII-274N, SCR-508, SC R-522, SCR-528,
SCR-538, T-1 5 to T-23/ARC-5, l'RC-4.
\\·E701 A.

Surplus Handbook, Vol I. This book, sub
titled. Receicers and Transceivers, is composed
of schematics and pictures of the following
gear. It doesn't give conversions. APN-L
ArS-1 1. ARB, AIIC-4, LF and VHF ARC-5,
AIIN-5, AIIII-2, ASB-7, BC-222, BC-312,
BC-3 14, BC-342, BC-344, BC-348, BC-603,
BC-611 , BC-624 (SC R-522), BC-652, BC
654, BC-659, BC-669, BC-683, BC-728, BC
745, BC-764, BC-779. BC-794, BC-923 .
IIC-lOOO, BC-1004, BC-I066, IIC-1206.
IIC-1301;. BC-],13,5, IlC-AR-231. CRC-7,
DAK-:l. <:1"- 1 1, ~ Ia rk II, MN-2(i , RAK-S,
IIAX, IIAL-5, Super Pro, TBY, TCS, VT tube
cross index.

CQ Handbooks

CQ has two handhooks Oil surplus out. They
can be ordered from CQ. 14 Vanderventer
Avenue, Port \Vashington , N.Y. The first book,
the Surplus Schematics Handbook, by Ken
Crayson \\'2HD:\I, costs $2.50. and contains
schematics and short comments about this
gear : APA·38, APN-I , APR-I, APR-2, APS-13 ,
ARB. ARC-I , ARC-3, ARC-4, ARC-5, ARC-5
\ '111". ARJ-ARK-ATJ, ARN-7. ARR-2, ART
11. ASB, AS-8J -CR, ATK , BC-AR-231 , BC
IS9, BC-1 91, BC-221, BC-3JO, BC-314 ,
BC-342, BC-344, BC-348. BC-375, BC-438,
BC-474A, BC-BOa, BC-61O, BC-611 , BC-620,
BC-640, BC-645, BC-652, IlC-653, BC-659,
BC-683, BC-684, BC-728, BC-733, BC-745,
BC-779, BC-794 , BC-906, BC-969, BC-1000,
BC-IO04, BC-1023, BC-1206, BC-1335, BN,
BP, C3, C RC-7, C RO-208, CRT-3, DAE, F3,
GF-ll , GO-9, GRR-5, 1-122, 1-177, 1-208, JT
350A, L~I, Mark II , MD-7, ~IN-26, PRC-6,
PRS-3, R-174, RAK, RAL, RAO-7, RAS, RAX,
RBII , BBL, RB~[, RBS, RC-56, RC-57, ROC,
11011 , RDZ, RU-16, SCR-274, SCR-284,
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~I~C~U!:O~ ~O~A~! iJ
LAMPKIN LABORATORIES, INC.
MFH Division, Brodenton, flo . 33S05
At no obligation to me, plea se send me
free booklet " HOW to MAKE MONEY in
MOBILE-RADIO MAINTENANCE" -and data
on Lampkin meters.

""'i\

Five million mobile radios
need periodic maintenance and checks on
frequency and modulation, by properly
licensed and equipped servicemen. Your
ham experience is the ideal background
for getting into this profitable field-and
the LAMPKIN 105·B is the ideal ire
quency meter to build your business
around!
You ca n sta rt o ff sma ll- wo rking part-time,
with little investment, maintaining CB radios
or local rwc -wcy syste ms - then build up to
you r own full-t ime high-profit business.

LAMPKIN 205·A FM MODULATION METER
Tunable 25 to SOO MC
an y cha nne l. Dir ect
reading. light weight.
Measures peak swing
0 .12.5 an d 25 KC .
$290.00 . Quad · Scole
mod el $340.00.

11SV-3S0 WATTS A(
12'/, lb. GAS ALTERNATOR
Eno ugh power to operate
any popular SSB xm illr
plu s se pa ra te DC output
to cha rg e 6 and 12 volt
batteri es . Great for vece-

M tions, fi eld days, campers,
Model "35 boats, e tc. May be used

for so lde ring iron s, power tools , tv se ts and
many other uses . Thousands have been so ld to
US and foreign govts ., arm ed serv1ces, police
depts. e tc. Fully guaranteed.

O I $79 50 Algort Sales Co.n y • I,om: 1805 W;I,h;" Blvd., L.A,

WAICCll• • •

method of making rf
successfully at my QTH.
. Gary Smith W A0 ASA• •

Not liking to pay the price for Z-144's, I
consulted the May '62 issue of 73, page 99,
to obta in da ta for a 2 meter choke coil. The
form size specified was '>16 inch, not a sta ndard
size around my shack. The cost of commercial
forms of this size was out of the q uestion
(when you're as Scotch as I am) . Next step :
take a fh6 inch diameter polystyrene rod and
cut a section to req uired length fo r winding
the choke.

To make the form, p repare polystyrene rod
as shown in the photo. T hen hold section of
polystyrene rod in vise or some other secure
manner. Now take lengths of # 18 or #20 wire ,
depending on strength desired in the leads.
Place length of wire against end of polysty
relic rod in center, carefu lly apply enough
heat with soldering iron to cause the wire to
penetrate deep enough in to the polystyrene
rod for good mechanical strength, then remove
heat and let set. Repeat for other end.

After both lengths of wire are Rrmly set,
wind desired choke. Care should be exercised
in soldering coil wire to wire leads. A heat sink
is recommended to avoid excessive movement
of leads.

This inexpensive
chokes is used quite

SC R-288, SCH-300, SCR-506, SC R-522, SC R
578, SCR-585, SC R-593, SCB-608, SCR-61O,
SC R-624, SCB-628, SPR-I, SPR-2, TIlS, T IlW,
TIlX, TIlY, T CK, T CS, T G-34, TS-34/ AP,
T S-25 I1UP, VRC, VVX- l.

The other CQ book, the Surplus Conversion
Handbook by Tom Kneitel K3F LL, ($3) con
tains conversion on these p ieces of gear:
ARC- I, ARC-3 , ARC-4, ARC-5, ARC-36,
ARC-49, ART-13, ATA, ATC-I, IlC-19 IF,
BC-224, llC-312, llC-314, IlC-343, llC-,344,
IlC-348, llC-375E, BC-453, llC-454, llC-455,
BC-457A, BC-458A, IlC-459A, llC-603, BC
e04, BC-620, llC-624A, BC-625A, llC-659,
BC-669, BC-683, BC-6S4, llC-696A, BC-779,
BC-794, IlC-946, llC-1004, BC-1068A, CllY
52232, PE-73, PE-103, R-129/U, BAX-I ,
SC R-177, SCR- ISS, SC R-193, SC B-274N,
SC R-,399, SC R-499, SC B-508, SC R-509,
SCB-5 1O, SCR-522, SCB-528, SC R-542,
SC R-608, SC B-609, SC B-628.

Cheap Coil or Choke Forms
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NEWS FROM THE INSTITUTE OF AMATEUR RADIO
Compiled by A. David Middelton W7ZC, Secretary

lOAR emphasis now and for the fnture

The following material has been carefully docu
mented - in depth, to include the aims, goals and
purposes of the Instit ute. Man y of these arc goals
to be reached in the fu ture when sufficien t mem
bersh ip , support and money are available. M an y
projects are curren tly active :111(1 more nrc being
implemented .

T he Institute intends to emphasize ind ividual
effor t along technological lines and point u p self
incent iveness und achievemen t of the ind ividual
operato r.

The Institute will recognize :1I1(1 award approp ri
ate cita tions to group activit ies that are deemed
above and beyond those norma lly found in ama
teur radio circles.

Those activities that have been recognized and
rewarded (by various certi ficates etc.) by other
organizations are no t to be ignored or overlooked.
However, the 10AR will seek out the unusual, the
hitherto un-not iced activities in man y areas to
h ring such performances to the a tten tion of the
entire ama te ur body und to the public whenever
poss ible.

T he Insti tute is cognizan t of the iuevitahle-cthe
fad that international conferences, within the next
few years, will likel y hting radical and d isasterous
changes in our operation thru the reduct ion, shar
ing or even the demise of our curren tly available
lower freq uency hands.

T he loAR hold s the op in ion that nmntcur rad io
will survive sIH..' h a ca tastrophe. although AH us
ice klluw if lWW III lI!! 1)(1.;"'<; From the Si-'(' IW,

Therefore, tlu- loAH will emphasize a completely
i\E\\' COIl('Ppt of uuiute ur rad io. in which VII F
and UHF, th rough the lise of direct, relays or sntel 
lite QSOs will expand our horizon and permit AH
operation 011 a sca le even grouter th an now
realized !

Amateur radio survived ignomin ious relagation
to "bel ow 200 meters". AR survived segregat ion
into "hands" , A H survived when all foreign and
domestic operation was d UIlIIWll into what were
thou ve-ry narrow hands ( considering llre expansive
a reas p reviously ava il abl e ) , AR survived the BCI
and the T VI wars that threatened our very exist
ence . ( Note-T he TVl war is not over ye t and
now an even greater danger looms-the zoning
deed- restrictions on towers and antennas that are
in creasing} )

AR, so far, has even survived the so-called " ap
pliance- type" opera tion by turning some of these
"appliances" into useful instrumen ts of service to
llw non-tuuutcur public ill eun-rgency, p riority, ami

rou tine networks of va rious sty les and degrees of
value. Mobile operat ion has been a boon!

Amateur rad io, the Institute believes, may sur
vive the drastic changes th at will be brought
about hy int ernat ion al conferences, The 10AR be
lieves that AH will ollly survive (afte r the roof
fulls in on our so-culled DX h ands ) by our thor
ou eh knowl edge and utili zation of the VIIF and
U H F we now have (and w hich are likely to hold
on to ) th ose expansive frequencies above 144 ~IH z ,

This implies knowledge and ut ilization of tech
nique s with h igh-performance stations, with relay
and satellite ass ists, I t al so implies more do-it
yourself techn ical hamming and more know how!
. If th e amateurs ( and the commercial manufac
turers) keep IIp wi th these trend s and provide
equipment su itable for suc h applica tions , AH will
I l l' greater than ever. .

loAR believes that VII F provides an excellent
place for the new a mateur, if he is willing to study,
read, learn technique, and to observe what others
ha..'e and are doing.

Amateur radio van survive! There is plenty to
intrigue even th e most blase, if he will team how
to usc AH, and learn the techn ical as W(~J1 as the
operat ional side. It is mort' Fun to I\I'\O\V th an lo
belittle yom () W II ability by the " NOT KNO\V" at
titud e so prevalent today!

FCC expands intent of H7.l 25

rcc lh-gulatiou 97. 12,5 states- " Interiere nce: ]'\0

licensed radio ope-rator sha ll willfull y or mallclously
int erfere with or c-ause iute-rh-rr-nce to any nullo
Cll l11 l1ll1 1l it'a tiOi l or signa l."

On F{'h.4, I BGG, the FCC issued their expanded
interpretation of 97 .125. as follows:

" Th is letter wi ll ad vise you of the Comm ission's
rules and policies app licab le to general interference
between stations licensed to opera te in the ama
teur radio service.

"As you are undoubtedly aware, freq uencies al
located to th e amateur rad io service must he shared
hy all licensees. Conseq uently, interference between
stations is most likely to occur duri ng periods
of heavy activity on, and occupancy of, an amateur
frequ ency band. Experienced a mateur operators
are expected to anticipate and minimize this inter
ference, Their failure to do so indicates either
ignorance of the p ractical real ities of amateur com
munications or a selfish lack of consideration for
others. Assuming that it is your desire to alleviate
interference between amateur stat ions, the follow
ing gu idelines and considerations are p resented ,

" L icensees of stations w hich are already ill op-

10AR-Totally Dedicated to the Betterment and Preservation of Amateur Radio.
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era tion should remember that no amateur licensees,
group, or network has a right to the priority or
exclus ive use of a given frequency nor may free
dom fron t Interference he expected {except ion is
provided under the emergency provisions of TII)e
Section 97.107). In add ition, common courtesy, as
well as good amateur practice, d ictate that inces
"ant or con tin uous non-emergency opera tion !'o
a.. to preclude others h om operun nu is hi~hl~ ·

undesiruhle and unwarranted and, if willful or
malicious, cou ld result ill the imposi t ion of puui tlve
measures.

"Licensees of sta t ions who arc attempt ing 10
ut ilize an occu p ied Frequency sho uld note that
Section 97 .125 of the rules provide s that : Xo
licensed radio opera tor shall Willfully or maliciously
Inte rfere with or cause interference to an y radio
conuu u n lcanon or signal," Moreover, observance
of good amateur practice requires the avo id ance of
attem pting operation Oil II fr equency where it is
ob vious or likely that suc-h opera tion will result
in harmfu l interfe rence.

"AII licensee s should avo id the following Ire
quent ly observed improper pruct tcc s, some of
wh ich const i t u te willful in terfere-nce for which
severe penalty is provided :

"A. Knowing a nd repeated opcrutinu 011 , Of

unreasonably close to, a net frequency at times
when the net is obviously act ive;
B. Requesting or demanding protection of a net
freq uency a t t imes when the net is inactive.
C. Request ing or demand ing p rotect ion of a net
frequency over a long period of time in the ab
sence of an e mergency sit ua t ion;
D , Ca lling, test ing or tuning on a frequency
without fi rst dete rmin ing that the frequency is
not alread y being used ;
E . Carrying on an exchange of comm unica tions
on two (or more ) separate frequencies when
there is no technical or o pera tional necessity for
such muti-Ircq uency usuage.
"As noted, the foregoing is Furnished fo r your

gu idance. From long experience, the Commission
has fo un d t hat in most instances neither pa rty to
an incident of alleged del iberate interference in
th e use of frequencies is enti rely b lameless. The
keynote to resolution of these interference prob
lems, therefore, is coopera tion and considerat ion
by all persons involved.

"Yon are permitted and encouraged to read and
d iscuss th is letter via your a ma teu r sta tio n. You
m ay be ass ure -d that a ny e ffort on yo ur part to
con trib ute to bet ter amateur radio practices and
operations will he grea tly ap p recia ted.

"Very t ruly yours,
51 Ben F . W aple

5 t "cere ary

Attention-yonng IOAH members

In keeping with 10AR's program for ad vancemen t
in amateur radio through individ ual achievement
JoAR emphasizes a build ing-writing contest-open
Dilly to loAR members whose blrthdate falls after
July 15, 1946.

JUNE 1966

Important loAR Addresses
For all correspondence except t hat regarding
membership and supplies:
Institute of Amateur Radio
Springdale, Utah 84767

For membership correspondence and loAR
supplies:
Institute of Amateur Radio
Peterborough, N.H. 03458

First Prize- a $25 Savings Bond, and p ublica tion
a t space rates in 73, for the best cons t ruct ion
ar t icle for an original p iece of AR equipment hav
ing a t lea st fire tubes or t ransistors.

Second Prize- a $ 15 Gift certifica te, (good to
ward the p urchase of an y 73 -ad vertiscd mere-han
disc ) and p ublica tion at space rates ill 7.3 for the
lu-st construct ion-art icle on an or iginal p iece of AR
e-q uipmen t ha ving a t least th ree tubes or transistors,

Third Prize- a 8 10 Gift certifica te and p uhl lca 
tiou at space rates ill 73, for the hest construction
a rticle em a n origina l piece of ..\H eq uipment hav
illg less than three tubes or transistors .

i\ 1I (It-sign , construct ion, photogra phs and text
material must describe on ly original equipment.
Entries must not be cop ied from art icles or eq uip
ment in any ma gazine or hand Look. Kit construc
tion or modifications, in any form, are not eligible.

All material submitted will be considered by
competent IoAR selected judges. The ir decision
will be fi nal. Certi fication of contestant's hirth 
da te m ny he required h y the jud ges. IoAR nn -m
borship w ill be checked by the 10AH membership
dept. No correspond ence will be cond ucted hy
loAR I1Q regarding th is contest.

Xon-wlnn ing en tries will he returned only if
accompanied by adequate fi rs t class postage,

To lx- eligible for this contest , en tries must he
received not later than July 15 . 1966 , at l oAH I1Q.

l oAH "Who, Whal and Why"

The Institue 's new l S-page informati ve booklet
is now avallablel

There have beeu many requests for a compre
hensive hooklet covering the aims, goals and pro]
ects of the loAR.

Although prepared for study b y non-members
it also provides a useful "tool in a member's hands
w hen asked-w ho, what or why is 10AH?

If you would like a copy or cop ies (in limited
quan tities ) plea se advise 10AR HQ giving your
complete mail address. and accom pany your re
quest with an un used 5¢ USi\ stamp for each copy
requested.

Lost loAn mcmbcrs-QTII?

\Ii shou , Edward C \VA5DH U
Coldsby, Edward DL4UC

Shepard, Hlchard \VA0JRE
Please send updated QTH to loAR I1 Q.
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A schema t ic of the ARC-27 is availab le from 73 for 5011

J oseph Hinkelman K3CES
4708 Hillside Rd.
Harri sburg, Po. 17 109

The ARC-27 guard rece ive r.

220 mc Receiver from the ARC-27

V-801

3 9 4 5 4 "'-'--,

V-809

V-8J7 V-806

s '1'Y'""/ '
V-810

9 4 .5

v-au

l__J===~==~~~~~~~'~'I~ J -S IO

u

V-SOl 6Aifl:5W IV·804 l2AT7 W4 IV-&07 124n W4 IV-8IO 12417 WA
v-802 I2AnwA V-805 68A6 V-&OS U l.5W V-811 12An WA
V-803 6AG5 v-806 6846 V-809 U l.5W

Fig . 1. Original filament circu it.

ORIGINAL FI1.4MENT CIRCUIT

= input xtal freq.

You may have to add small capacitors across
each coil to bring them down to the proper
frequency.

Pin connections to )-810 are as follows: 5
is the sensitivity control lead. Use a 5000 ohm
pot to ground. 15 is ground. 3, 4, 7, 9, and 14
are not connected to anything. 1 is -80 volts
bias. 6 is + 225 volts. 2 is for squelch, use a
25 k pot in parallel to .1 uf capacitor for it.
11 is audio output. The filament connections
are shown in Fig.!.

Xtnl y -,sOl will have to be changed to what
ever frequency in the 220 me band you wish
to operate in. A 3.3.44 mc xtal will give you
a operating frequency of 220.04 me. The
following formula will help in selecting the
p roper operating xtal

operating freq. desired in me 19,4
6

\Vith the appearance of the ARC-27 on the
surplus market more articles are being written
every week, about this versatile piece of eq uip
ment. The 1\1'-178/ AIIC-27 is composed 01
ten different subassemblies all are the plug in
type.

The one we are interested in is the Guard
Receiver sub-assembly. E ach unit is marked
making identification easy. The Guard Channel
Heceiver is a dual conversion superheterodyne
receiver with a 19.4 me first if, and a 3.45 me
second if. The guard channel receiver also in
corporates a separate detector, noise limiter
and ave section has its own squelch circuit,
sensitivity control and audio gain control. The
receiver is crystal contro lled making it useful
for net and MARS operations. The original
frequency of the receiver was from 238 me
to 248 me. A few simple modifica tions will
bring it down to 220 me to 2.'30 me.

Modification of unit
Step one will require converting the fila

ments to 6.3 volt operation. Fig. 1 shows the
original series-parallel circuit that was used
with this equipment. Pins 13-10-8 of J-81O
will be tied together to the 6.3 v. input. The
existing wires may be used by carefully cutting
the wires and rerouting it to the necessary
socket pins.

Step two in the RF section will be very
simple. Coils L-803, L-804 and L-802 can be
brought down to 220 me, simply by squeezing
them together. They are marked on the sub
assembly. A grid dip meter should be used to
bring the coils within the proper range.

Step three will require the modification of
the First Injection Oscillator. It is this stage
that will determine your operating frequency.
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PATENT PENDING

MOBILE ANTENNA MOUNT

Nfl

THIS RIGID CHROME STEEL ANTENNA MOUNT FASTENS TO YOUR
CAR TRUNK LID IN MINUTES • • • AND NO BODY HOLES ARE
NECESSARY! INCREASES RADIATION EFFICIENCY OVER BUMPER
TYPE MOUNTS WITH SUPERIOR GROUND PLANE EFFECT. SEE
THESE MODERN MOUNTS AT YOUR DISTRIBUTOR·DEALER OR
REMIT $8.95 (Check or M. 0.) TO E-Z MOBILE ANTENNA
MOUNT INC.. P.O. BOX 277. ALGONAC. MICHIGAN. (Miehigon
residents add 4% sales tax)

SPECIFY ANTENNA MOUNT HOLE DESIRED 1'/...·'I..··SMALL OR
MEDIUM BALL)

DEALER INQUIRIES INVITED

FITS ANY C. B. OR HAM ANTENNA

T he builder may use whatever he may have
available in power supp lies. The B+ should
be 225 volts at 100 mao and a bias voltage of
-80 volts is needed . The fil aments will require
6.,3 volts at 3 amps.

Tuning and operation
After the fi F stages and first injection oscil

lator have been tuned to their approximate
frequency, power should then be turned on.
After a smoke tes t the oscillator should be
checked to see that oscillation is taking place.
A GDO can be used for this operation or a
sensitive wave meter by close coupling to the
oscillator tube (V-807 ) . After the oscillator
section is working properly a signal generator
should be used to peak up the RF section.
If no signal generator is available couple an
antenna to J-801 and starting with C-811 cap.
peak upon the noise then proceed to C-810
doing the same. Last the antenna section
should be peaked with variable cap. C-803.

If speaker operation is desired an additional
stage of audio will be needed which can be
built into the power supply. The author has
experienced no difficulty with this unit. Sigoal
results are very good. and with xtal operation
no drift was noticeable.

. . . K3CES

HAVE MORE FUN ON

VHF/UHF

$9.75 ea ch

ALL 5 FOR $45

VH FI UHF ABSORPTION WAVEMETERS
Hand calibrated from crystal oscillators by
K1ell. Now you can find the 432 mc and 1296
mc bonds . Know the frequency of your doublers,
triplers a nd osc ill a to rs. Don't guess!

VHF·1 40·135 me I UHF·1350· 675 me
VHF·2 135·355 me UHF·2 600·1100 me

UHF·] 950·1400 me

Mahogany Carrying Case
For Five Wavemeters

$22.50

In stock. Send check or money order for 4 8
hour shipment.

Hoisington Research Company
Far Over Farm, 603-924-3030, Peterborough, N. H.
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THE
FROM " The home of the originals" Number 3 in a series

Springtime is mobile "check-up" time . ..
Below is a check list to evaluate your Amateur mobile antenna installation. Circle
numbe r under each of the 5 categories which best describes your installation.
Total the se numbers and subtract the sum from 100. The balance remaining is
your ra ting. Score s are listed below.
This ch eck list may also be used for new installations . Install your mobile an
tenna according to the lowest numbers and you'll get the best performance from
your e q u ip me nt.

2. FEEDLINE BASE TERMINATION
Split lead waterproofed 0
Spl it lead not waterproofed 2
Coaxial Connector __ • 4

3. S.W.R. BRIDGE
S.W.R. Bridge permanently installed 0
S.W.R. Bridge available 2
S.W.R. Bridge-none B

1. ANTENNA LOCATIO N
Center of roof ~ 0
Center of rear d eck 1
Left rear top of fender 2
Right rear top of fender 3
Left rear side of fender 4
Right rear side of fender 5
Left front cowl or fender 6
Right front cowl or fender 7
Bumper mount-left rear 8
Bumper mount-right rear 9
Bumpe r mount-left front 10
Bumper moun t-right front 11

4. S.W.R. MEASUREMENTS
S.W.R. Center frequency
of antenna a s measured
with a Cesca CM-52
or CM-52 ·2 Bridg e.

1.2:1 or leu 0
1.6:1 or leu 1
2.0:1 or less 2
Over 2:1 5
Over 3:1 10

100

S. GROUNDS
Toil pipe ground 01 Iwo points 0' more-

heavy braid -------- -.---------- ----- 0
Tail p Ipe ground 01 twe points 0' more-

ligh t braid ----- --.- -- -- -- ---- --- ---- 1
Toil pipe g ro und 01 on. point only-

he a vy braid ----- -- ---- -- -- -- --- --- -- 2
Toil p ipe g round at one point only-

light bra id ---- --- ---- --- -- -- ---- --- - 3
Tail pipe- no grou nd ----- -- ---- ---- -- --- S

Motor b lock ground twe point 0' more-
hea vy b raid ------- -- -- -- ------- --- -- 0

Motor block g ro und Iwo poi nt or more-
light bra id --- ---- -- ---- -- ---- ------- 1

Motor block g round on. point- heavy braid 2
Moto r block grou nd 0". point-lig ht braid 3
Motor block-no g round --- --- ----- ------ S

Rear deck hinges-ground braid heavy --- - 0
Rear deck hinges-ground braid light - ---- 1
Rear deck hing es- ground braid-none --- - S

Hood -g rou nd braid hea vy ------------ _.- 0
Hood -ground braid light ----- -- --------- 1
Hood .g round braid-none -------------- -- S

All ground braids brazed 0' soldered ---- -- 0
All ground braids bolted only -------- ---- S

HUSTLER MOBILE RATING

Subtract total of 5 categories 

THIS IS YOUR RATING

Exce llent
Good
Fa ir
Poor

96-100
86· 95
76- 85

Below • 75

.0

NEW- TRONICS CORP. /3455 Vega Ave.• Cleveland. Ohio 44/13
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"Ell for the first time ...

3455 Vega Avenue • Cleveland, Ohio 44113

NEW-TRONICS CORP.

Hustler quality and reliability with
ONE TUNING ADJUSTMENT

TO COVER BOTH PHONE and CW

4-BTV... Only $ 95
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Geo rge Allen KI EUJ
7 4 Well ~ Sf.
Westerly, Rhode Island

BC-453 Series Receivers
Simplest Conversion

Power connections

Step 6-Screw the capacitors back in p lace
and put the bottom plate buck 0 11 .

F ig. 3 shows the power connections to be
made to the dynamotor socket on the top-rear
of the receiver. If your receiver still has the
d ynamotor attached, remove it completely and
add it to the junk box. B plus voltage of 100
to 220 volts may be used. I use a B+ voltage

•
"o
•IL _ _ 'r

, ,r, , ,
L-J , ','--"... ~'~ ...-- ~ _ .. --...... ..--, r'

@1ZSfl1~ I @I2Il.IYI }
... I \;... ~ .. ... ......."" ... _... --
,"' r-,I \ f \

\ " 1, ' ,

~ 1Z$K1 @1Z$I(1

\ \'iring front panel adapter

The following parts will be needed to COIll~

plete the conversion : l-s.p.s.t. toggle switch
for bfo switch, I-earphone jack, I-smal l 20 k
pot. (anything between 5 k and 50 k will work)
this pot must be physically small so it can be
mounted on front cover plate.
Step 7-Remove small cover p late from the

front panel of the receiver. Remove
the fem ale p lug from this cover and
discard.

Step 8- Drill this cover plate to take the jack,
switch, and pot. (no parts layout is
given for this step since it is assumed
junkbox parts will be used. Needless
to say. junkbox parts vary consider
ab ly.)

Step 9-~'l ake the connections as shown in
Fig. 2 by soldering direct ly to the
exposed pins.

Step IO-Screw the cover plate back on to the
receiver being careful not to short
the components on the cover plate.

T he BC-453 series receivers can still be ob
tained from surp lus houses or the junkboxes of
neighboring hams. This series receiver, whi le
nut very selective. is still quite useable as a
regular ham band rece iver (when the bands
aren't too crowded). or as a receiver used in
conjunct ion with an hf of vhf converter. T here
have been several published conversions for
this receiver; however, most of these are in
volved and do more than just get these re
ceivers working. This article describes a very
simple. step-by-step conversion process which
will get this receiver operating into a pair of
earphones inside two hours. provided you have
an available power supply.

The COilversion process described in this
article was developed and tested on several
BC-454 receivers; however, the instructions
also apply to the BC-453 ( 190-550 kc ) , the
BC-455 (6-9 me ) , and the BC-946B (520
1500 kc) :

Filament conversion

Refer to Fig. 1 to make the following con
version steps to put the filaments in parallel.
Step I e-Hemove bottom plate from receiver.
Step 2- Unscrew the capacitors above sockets

B, E, and F in order to gain access to
the tube sockets.

Step 3-0 bserve wire running from pin 7 of
socket A to pin 2 of F . D isconnect
th is wire from pin 2 of F and connect
to pin 7 of F.

Step 4-0bserve wire running from pin 7 of C
to pin 7 of E. Disconnect from pin 7
of E and connect to pin 2 of E.
Ground pin 7 of E .

Step 5- Remove the wire running from pin 2
of D to pin 7 of B. Ground pin 2 of
D. Run new wire from pin 7 of D to
pin 7 of B.
All of the filaments are now in parallel.

{!) IZA6 <!)12S1l.7

BOTTO... \lIEW

Fig. 1. Locat ion of pa rts of the 8C-453 se ries re·
ce ive rs.

George was formerly W 3ZIG. He's a physieist
(B.S. Muhlenberg) with General Dynamies.'
Electric Boat and has published a book "The
Asian Tide and Other Poems"

- --
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Sou th Sioux City . Nt, b ,o.ko 68776

(;U"U NTHD TO PU T
" ZIP" IN Y(lUR 1I088Y!

'.r;,:-.,l.ooIo.' two·, .. ......, ......,_ p;<I\ft __
.... "TV RESEAROl.,..1n · I" ...,.... _
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Po~t O ffi • • Bo x 396-S

MOBILERS • SURPLUS USERS
Why Guessavert When You (on Tunavert?

WT DON'T ee fOOlED INTO TltlNKlloIG ' E"V E

SACR lflC£O OU" LltY FOil EC(lNOIoY. ' E It " YEN'T!

ITOS PERFOIlM"NCE ' ILL DElIGfl T YOU.

FINALL Y! " TUNS/STOll CAM ERA Kit SE LLI NG

FOll 1JNDER l1SO.oo. t HIS IS LESS TH " N t HE COSt

OF " NY OTHER NATIOIl" LLY" DVERTISE O(AMEU

_ EIt ltER TR .fJ4SI ST OR 011 tuee«

TU NABLE. CALI BRATED trans istor converters fo r a ulD and
home radios . EJ.ceHent Sens it ivity. Select ivity, S I N ratio .
a nd Ima ge Reject ion .

• Just plug into a uto ant. • 2 Week MONEY BACK
jack! GUARA NTEE!

• BFO model s copy SSB· • No wires, No :soldering!
CW.AM.FM! • 9 YOIt batte ry powered!

• 6· 1 Smooth Reduction • 100% Amer ican made!
Tun ing-! • Shipped from Stock!

BAND 1Il 0 0 EL t OVERS OUTPUT PRI CE
lIl arl lle lIl arlll' 2-J Me. 550 ke. $19.95 ,pll .
ShlKtwa.. SWL 9·10 MC. 550 te. $19.95 p,d.
Shortw... Silo' 14·18 MC. 800 te. $19.95 " II,
Pollet .
Flu . etc. 315 31-50Il\e. 1500 j e. $34.95 " II.
t B & 10 Ill . 213 26.9·30 . C. 1500 je, $34.95 , JlI ,
6 IIl tl en 504 49.5·54.5 MC. 1500 te. $34.9511,d.
160 IIl tlen 160 1 .8·2.0 MC. 550 ke. $19.95 "II.
15 lIl ,ten 15 3.8·4.0Ille, 550 le, $19.95 "II.

TUUVERTERS . Ith hna~ l. BFO for SSB· t W· AII.FII
160 III 1600 1.8·2.0 Me. 550 kc. $24.95 "II.
80 III 800 3.4·4.0 Me. 550 kc. $24 .95"d.
15 III 150 J .8-4 .0 Me. 550 kc. $24.95 "II.
40 III 400 6.91 ·1 ,325 Me. 830 kc. $24.95,.11,
20 III 200 14.0-14.35 . e. 830 kc. $24.95 "II.
15 III I SO 20.9·22.0 lie. 1500 kc. $24.95 "II.
Connecting- COIl Included with non -amateur. CB. & 6 M .

Sp«lal 24'" connecting- COIl tor HF amateur models ••• $.85
HERBERT SALCH & CO. Bonnie View, Woodsboro, Texas
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Operation
Connect a se t of headphones to the jack

installed on the front panel, connect any an
tenna to the antenna jack, hook up a power
supply and you're ready to go, Adjust the pot
( the rf gain control) to a comfortable listen
ing level, peak the "a lign input" control to
maximum volume and then readjust the rf gain
control.

\Vhen I converted m y BC-454, I was a bit
dismayed to discover that I had no tuning
knob for the receiver. I did, however, have a
few scraps of old rubber tubing of ')\. inch
inside diameter. Tubing of this size slips easily
over the tuning gear and m akes an excellent
tuning device .

The receiver as it stands with the 6 or 12
volt set of tubes is quite sensitive; however,
add itional sensitivi ty m ay be ob tained with
6 v tubes by rep lacing the 6SK7's by surp lus
717A·s.

Fig. 3 . Power connections to the receiver.

Fiq . 2 . Connect ions to the front panel plug .

of 180 v and get excellent resu lts. If you have
I2v filament voltage availab le {ac or de ) , you
mar use the tubes supplied with the receiver,
however, if rou on ly have 6 v filament voltage,
it will be necessary to make the following tube
rep lacements:

Replace 12SK7 by 6SK7
Replace I2A6 by 6K6
Replace 12SR7 by 6SQ7
Replace 12K8Y by 6K8
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advised by my l awyer s that
don ' t you ever proofre ad 7
are a I;,u~:t ct:' i:,,!;'~k and
t hi s ~_ ~.e 1 :y _ vl, for
have no other r ecour s e but
shoul d be tarred and reath

Hca r 7:l:
I've had many requests for help from USA amateurs

concerning putting 12 volts in VW's as in my article
in the March 73. A new possibility Is a three phase
generator for the VW 1200 and 1300. It Is made by
Bosch and is shorter than the traditional generators
so can be mounted without altering the hitter-system.
You can buy the necessary fittings from Bosch. If
you want to make your whole car 12 volts. yo u must
not b reak up the 6 volt generator or the fan of the
a ir cooling system would not be driven.

I will gladly be of help in supplying the parts.
Hein Ahlers DJ2UL
Olden burg, Germany

Dea r 73 :
There will be a Korean QSO Party from 2400 GMT

2 July 66 until 2400 GMT 4 July 66. Present plans call
for maximum participation from the HL9's and it is
hoped that the H M's will also participate. The party
will be held on a ll bands and all modes.

An a ppropriate award will be made to the station
outside Korea submitting logs with the most H L9 and
HM contacts during this period. Logs should be sent
to Eight Army Radio Club, Electronics Craft Shop,
19th General Support Group, APO San Francisco 96301.

So here's a chance to get Korea for that DXCC and
a lso a chance to get the Kimchi Award sponsored by
the Eight Army Radio Club.

Martip. L. Smedley WA3ERL
Sec y'rr ea s
Eigh t US Arm;r Radio Cl ub

Dea r \\'a yne :
I just received the April issue of QST and turned

to the Sweepstakes results, I feverishly searched for
my score as th is was my first SS. Seventh in L.A.,
not bad, As I looked over the other scores I was as
tonished by the obvious and flagrant cheating most
section winners displayed in submitting their power
multiplier, It seems mine is the only station placing
in th e top ten in L.A. using over 150 watts input, Dis
regarding that, I know for a fact that this is not true,
It must be obvious to any contest participant that it is
almost impossible to rack up a huge score using low
power. You cannot control a frequency using under
150 watts in the heat of the contest. I feel especially
sorry for those stations who accurately reported their
score only to be pushed out of a section win by a ham
who lied about his power. This practice lnduees those
who w ish to be honest to cheat so t ha t they may com
pete on the same standard as the big guns, The ARRL
obviously recognizes the situation and by their silence
sanctions this practice. Wayne, take over now.

Ken Feldman WB6FRP
Lo s A ngeles, Ca lifornia

Alas Ken, many of us have been asking that this
stupid rute of the Sweepstakes be changed tor many
yeaTS, but to no avail, It has always been t hat way
and I suppose it always will be. In my fiTSt SS partici
pation. back in 1941, 25 vears ago, t he complaint was
the same. ViTtually all of the winners had to cheat to
win. GTeat [or the SPOTt, eh?

It was difficult to figuTe out fTom the mish-mash T'e
POTt in QST on the 1965 Sweepstakes, but, neglecting
that finky power muttiplier, it looks as if WA4NGO in
FroTida with 926 contacts in 73 sections was first and
W2NSD/1 in New Hampshire with 823 contacts in 73
sections was second. And I'm embarrassed for the
League and the 16 other "wtnners" who claimed they
were using undeT 150 watts and took t h e multiptieT.
Ken, we all know how much power these fellows were
Tunning,

84

Dear wa yne,
Can you or anybody else tell me why in the name of

statistics do we have to have forty-eight hours of DX
contest on the weekends?

There is enough activity going on during a n orm a l
weekend to prove most anything; furthermore, OX
operation of the rag-chewing variety gives a more
concrete idea how good the equipment and band con
ditions are, If it is necessary to gather statistics to
prove that the amateur bands are overcrowded, 1
would say that a mid-week contest would be far mot'r
convincing, because there would have to be some sac
r ifice on the pa rt of the participants whose free time
norm ally fa lls on the weekends,

I think that these two day contests are in poorer
t as te than the DXpeditions. Granted that everyone
likes to work a new QTH, but just what a fleeting
period of operation in another wise n on-commu nica tive
location proves , except t hat there are no rad io dead
spots, is more than I can see. If t he time and money
spen t for these expeditions was contr ibuted to the
establishment of an amateur club a m ong the inha bi 
tants of these regions, then the re would be some last
ing benefit to world-wide amateur radio. What do you
say?

Herbert Heath, Sr. DJf)KK

April Issue

It's a bit haTd to print, but W0AIO U1J1JUTen t!y didfl't
like Annie, so he sent us a sk1l'Ilk alona with tile
Annie to rn out of his GC. PUllL

ncar 7:1 :
Today I received my Apr il 73. Congratulations to

you and Wayne P ie rce on a job well don e, Fo r next
year h ow about a foldout of a . , . well . , . uh . , •
you k now ...

John Hall WN2UJlK
Hornell , N.Y.

PS. I'm a minor, so please send fu ture issues in an u n
marked wrapper,

Dear 73:
Please rush me another copy of the April 73. Some

-#%&@¢ stole the centerfold from mine.
Nemo

Dear Paul:
73 arrived today. Noting the cover, quickly turned

to t he center page f old-out of a bare foot VOA trans
mitter. But It wasn't there,

Thin k t he short note about the author of some arti
cles is very good. Let us k now who the authors a re.

Dave WA9BQQ
Ch icago, Illinois

Dear Sir :
J ust received the very mediocre April 73.
You m ust really be hard up for articles and useful

information.
After looking at t he (CENSORED) (sic] on pages

124 , 125 and 126, w ill you please reconsider? If you
can't come u p with anything better than that, please
leave three pages blank so I can at least use them for
scratch paper.

W, A, Sa yles

ncar Paul :
He your qu esti on on comments about the contents

of 73 in April.
Only a CB column is missing to make 73 jack of all

and master of none. Pages 51 [Ham Word Pla y ] and
124 [Annie] stink, 38, 80 and 86 are very good and 7
is j uvenile, 82 and diode checker are out of CQ and
QST.

All in all 73 is not too bad even if Wayne always
wants help or money for h is p roj ects ; he is as bad as
I am but then he does not like me anyway.

VE6TW
Thanks for tl0UT comments. W ay n e says he doesn't
even know you. How can he dislike you? Paul
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TRANSCEIVER HIT PARADE

5B-34

TR-4

Use our tailor-made
time payment plan.

DRAKE

99.00

119.00

109.00
29.00
34.00
39.00
59.00

109.00
29.00
69.00
25.00

375.00
19.00

249.~
49.00
79.00

169.00
349.00
189.00

69.00
69.00
89.00

109.00
119.00

249.00

54.00
795.00

Dealer.

753

73. Stan Burghardt W0BJV
PRICE

$549.00

449.00
139.00
429.00

America's Most Relia e

350

HI OM:
OUf stocks of new transceivers are complete. We

need good trade ins. Now is an excellent t ime to dea l.
May we hear from you?

TRANSCEIVERS
DRAKE TR·] AC & DC Supply
HALLICRAFTER S SR·150 AC & DC Supplies & mob.te

mount
SWAN SW·175 & Topaz Mobi le Supp ly
SHE 5 8 -34, VOX , Calibrator & M i k e

RECEIVERS
COLLINS 75A3 Recei ver & Speaker
HALLICRAFTERS 5-408 Rec ei ver
HALLICRAFTERS SX-99 Receiver
HALLICRAFTERS SX·IOI iliA Rec e ive r
HALLICRAFTERS SX·115 Rec eiver
HAMMARLUND HQ. 170 Recei ver
LAYFAYETT HE· lO Rece iver
N AT IONAL NC-88 Rece iver
NATIONAL NC· I 05 Rece iver
RME-4 350 Receiver
RME 4350A Receiver
SSB EXCITERS
CENTRAL ELECTRON ICS IDA, QT· l , 458 YFO, 160,80,

40,20 M t r Coils
HEATH H X·20 Xmtr, HR·20 Rcvr, HP·20 Supp ly, Spkr

and Cab les
TRANSMITTERS
COLLI NS 32Vl Transmitter
GLOBE CHIEF 90 Transmitter
GLOBE CHIEF 90A Transmitter
GLOBE CHIEF DELUXE Transmitter
HEATH DX·60 Transmitter
HEATH DX.l00B Transmitter
HEATH HG-IO VFO
HEATH MT-l Transmitter & HP-20 Supp ly
JOHNSON ADV ENTURER
JOHNSON 500 T ransmitter
KNIGHT V-44 VFO
L1NEARS
JOHNSON COURIER LINEAR
JOHNSON 6 N2 Thunderbolt Demo with Fu ll f act ory

warranty
VHF EQUIPMENT
CENTIMEG 432 MC Converte r 28 ·30 M e IF
COLLINS 62S·1 6&2 Mtr Tran sverter
MISCELLANEOUS
CDR-HAM·M Rotor-used 79.00
COLLI NS F455J 3 1 3.1 KC M ec. Filter for 75A4 19.00
COLLINS F455J60 6. KC Mec. Fi lter f or 75A4 25.00
COLLINS 302C·3 Wattm et er-(new) 119.00
HEATH HO·l3 H am Scan 69.00
HEATH VF· l VFO 10.00
Hy-G ain DB-62 6&2 Mtr Beam - used 15.00
H y-Gain TH -3 Tn·Bander Beam-used 49.00
JOHNSON 250-23 Match Box 42.00
NATIONAL NCX-A Suoply 85.00
TENNA Heavy Duty Rot or- new 29.00

• LESS 10 % FOR CASH AND NO TRADE
WRITE FOR LATEST REVISED BULLETIN

ISSUED MONTHLY
Box 37A Watertown, So. Oak. Phone 605 886-5749

79.95

395.00
249.50

12.50
34.50
24.50
14.50

109.95
79.95

T09.95

395.00
109.95
149.95

585.00
79.95
19.95

129.95
6.95

179.95
299.95

395.00
120.00

85.00

TR 4 Ircnscelver
AC 3 AC Supply
MS 3 Speaker
DC 3 DC Supply
Mk III
EICO

Swan 3S0
Swan 14-117 DC Supply
Swan 117XC AC Supply

E1CO 7S3 Transceiver Kit
E1CO 753 Transceiver Wired
E1CO 7S1 AC supply speaker

console kit
EICO 7S1 AC supply speaker

(onsore kit
E!CO 752 DC supply kif
E1CO 752 DC supply wired
HALLICRAFTERS
SRSOO Tornado
P50D AC SupplyI speoker
P500 DC Supply
SBE
SB 34
SB 2LA
SB 2MB
SB 2VOX
SB 2XC
SBE Mike
SWAN
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OX Antennas

Quad vs. Yagi

R, P. G r ulckshank WA.tL'I'S
P resident
Greenville S.C. vu r So('h,ty

Standard Frequencies
Dear 73 :

"S ta nda rd F requencies: ' a sh ort article in September
1965 73 sa id ".•. 1000 cycles (is available) from the
telephone company by d ialing a n y local exchange
followed by 9945." It shou ld have added " in the New
York City a rea." Apparently each Bell Telephone divi
sion has a different number for its 1000 cycle test tone.
In the Minneapolis-St. Paul area it is any exchange
followed by 4098. Teiephone companies are reluctant
to reveal the number fo r fear of overloading the line
power-wise, but a little serious spade w ork will turn
it up. I was able to compare the Minnesota and New
York City tones with a telephone on each ear, and the
tones were identical, so apparently they are extremely
accu rate as to f reque ncy.

Robert Kuehn Wf}IIKF
West St. Paul, Minn.

n ear 7:1 :
The need fOI' well organized traffic nets on the VHF

frequen cies is here. One good example of this was the
recent blackout in New England, which I understand
was handled quite well by the VHF boys in that area.
I feel that the amateurs don't realize the importance
of these nets until a crisis hits their area and then
it's too late to think about organizing a traffic net. We
are a group of well trained individuals who could .
given leadership and time, set up one of the finest
emergency nets ever dreamed of. I am speaking of
the amateur who is on the VHF frequencies. There is
a need! Over 300 di sasters occur in the U.S. every
year and the next one could involve you and your
loved ones. There are a number of these well orga
nized groups in this country, but then there are others,
like the North-South Carolina. Georgia sections that
a re lackIng In emergency groups. Why does this sttua
tion exist? One good reason is the lack of activity.
Night after night I can s it at the " r ig " and hear no
signals for 200 miles. Why can't we get the boys on
the low bands to do their local rag chewing on 6 or 2
meters? They are crazy to t ry what they're doing on
the 75 meter band : I'll tell you my explanation of the
matter. These boys , for the most part . are scared to
Rive it a try. They think that equipment is to hard to
Ret or build. They also feel that there won't b e enough
people to talk to. These are good reasons on the su r 
face, but when you get right down to fact, they hold
no water. You put forth effort and som e determination
and these problems will no longer exist. If everyone
would talk up VHF on the low bands and point out
that there are many open frequencies . . . QRM
FREE to rag chew on locally, then maybe more people
would get on. I have heard too many " slams" against
VHF and it hurts. "Sure I'm on 2 meters. I thought
everyone was ••• at least all of us that have a tete
phone .• . ha ha. " Or you might hear. "Th e re sure
is plenty of space on VHF. I was up there and listened
for one whole week and heard no one . .. What did
I have on 6? ... Oh, a sixe r into my ten-twenty-forty
meter vertical. Sure loaded up good though .•." What
is wrong with these supposedly "sk illed technicians"?
Can't they read the inst r uction manual that clearly
sta tes that a good beam CUT TO FREQUENCY is
needed for satisfacto ry results? We need more positive
th in k ing towards these bands. If we are to use them
for what they are best suited for , that being local
QSO's and local traffic and emergencies!!! If more o f
the low band boys would talk up VHF, or better yet
shut their mouths when they don't know anythin g:
about them, we would have more activity up on these
blessed and peaceful bands ... or maybe not. Nobody
want to be alone. Over the past five years that I have
been In S.C.. I have heard many s ta t ions come and go
on 6 and 2 meters. They don't stay. or they do so little
operating that they might as well be gone.

The Greenville VHF Society has proposed a plan
that might help matters in this area. We would like to
fonn a loose federation of clubs In this Tri-State area
(mainly the ones that are interested in VHF), and
through this organization, fonn a well organized traffic
net to bind the states together. Furthermore, an ex
change of information between the clubs in the form
of bulletins, newspapers and/or membership represen
tation for lectures would keep the union alive. If the

86

clubs would consent, an annual conference could be
held at which time officers could be elected and at
wh ich, outstanding VHF men (such as yourself) and
also representatives of manufacturing companies could
come and lecture on VHF topics. This would be up
to the individual clubs as the federation does not in
tend to change any of the basic or polf tlcal structures
of the " local club." The federation would be only a
supplement or an aid to them.

Needless to say, it would take a lot of time and a
great deal of work, but we are willing to take the
first step in this matter only If we feel that others will
take their share of the load. I have a ppointed the vtce
president of the club to take over the program and to
handle any correspondence that there might be. He
wlll be more than happy to receive letters and com
ment both pro or con. Please address all correspond
ence to Ron Higgs, WA4ZBV, 106 Clarendon Dr., Clem
son, S.C. 29631.

Dea r P a ul,
It seems that my article in the April 1966 issue of 73

("A Look at Antennas for OX: ' p. 68) has stir r ed
some measure of controversy among the DX rrater
nlty. Letters which have come to me in the last two
weeks have largely sought to differ with my sta t e 
ments as to the relative merits of vertical and hori
zontal polarization for long-distance propagation.

Before commenting on the arguments expressed In
the letters , though, let's correct an ommtsstcn In the
text of the article , as published. It looks as though
the typesetter completely missed page 6 of the original
typewritten manuscript. In the right-hand column of
page 71 there appears a sentence which Is partially in
italics. This sentence is correct, but the next is not.
To correct the article. substitute aU of the !ollowino
fOT the incorrect sentence:

The point of this is that an intelligent choice of
antenna height consistent with Figs. 4 and 5 and your
pocketbook will get you the best OX s igna l for the
money you have.

Now let's talk about som e specific antennas. If you
have bought or built the tower that best fits your
wallet and radiation angle requirements . it is time to
find an antenna with the most gain and front-to-beck
ratio you can afford. Keep In mind that the radiation
angle is almost completely established by the antenna
height, not by the type of antenna, with the mild
exception of the cubical quad , which will be discussed
later.

Of course the cadillac of DX antennas is the rhorn
blc, with the vee-beam a close second. If you can
afford it, and have the space, put some up. The design
tables are readily found in the handbooks. Th e
average ham, however , must make up his mind be 
tween the various types of tower-mounted rotatable
arrays. The most popular of these types are the Vagi
and the quad, so let's compare the two.

Perusal of the reams of information that has been
written about the quad and Vagi arrays brings to
light some interesting points of difference between the
two. Probably the most important difference con
cerns the radiation angles obtainable from them. For
heights greater than one-half wavelength Fig. 4 ap
plies to the quad just like any other antenna. At a
height of one-half wavelength or less , however, the
quad produces Slightly lower angle radiation than the
Yagi will. (End correction)

Now in hopes of clearing up the questions posed by
those interested enough to write letters, I will reiterate
some of the points made in the article.

1. The real interest a DX man has in his antenna is
in creating the maximum s igna l strength at the DX
loca t ion . If his antenna does this while transmitting, it
will also make a su perior receiving antenna for listen
ing. So the question resolves itself into this ; which
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polarization prod uces th e m aximum field strength at
the distant loca tion? The relative merit of an antenna
to prod uce this distant field strength is ev ident in its
vertical rad ia tion pattern. The important considera
tions are t he vertical a ngle of the lowest lob e ; and
the le n gth of the lobe , which represents the field
strength generated by the antenna. Th is d isregards
ga in in the horizon tal plane. of cou rse.

2. For equal total antenna heights above average
grou nd greater than one-half wavelength, the vertica l
and horizontal both produce roughly the sam e radla.,
tion angle at the usual DX frequencies . This assumes
that the horizontal antenna is a half-wave dipole, and
the vertical Is composed of an array of half-wave
dipoles arranged coUinearly and fed in phase. Bu t
(a lthough the rad iation angles are about the same),
the horizontal will produce at least 3 db more .signal
strength in the lower lobe. ThIs is because horizon 
tally polarJzed energy radiated nearly parallel to the
earth's su r face is more completely reflected than is
vertically polarized energy.

3. It is true that continuing to s tack col1inear verti
ca l dipoles to greater and greater heights will produce
lower a nd lower radiation angles. But due to poor
reflection characteristics of the actual average ground
for vertically polarJzed energy. the radiated field
strength is .simultaneousl" decreasing i n these lower
lobes. The net errect is that a s im p le horizontal dipole,
mounted at the same total height, w ill radiate a
st ron ge r s ign a l to the OX location than wl1l a n array
of collinear vertical d ipoles .

4. Let 's take a look at two examples . First , assume
a particular ham has a five-eighths wavelength high
(about 40 feet) wooden mast for u se on 20 meters . He
can e it h er run a five-eigh ths wave vertical w ire up
the side, or he can mount a horizonta l dipole of
a luminum tubing on top. The cost w ould b e about the
same In e ither case. Wh ich will produce the better OX
signal ? Consideration of Fhcs. 2, 3 a nd 4 in the or igin al
a rticle w ill lead to the conclusion that th e ve r tica l
radia tion angles f rom both a ntennas would be a bout
23 d egrees . Th is is t rue. bu t the fie ld strength f rom
the h orIzontal dipole will be j ust about 3 d b grea ter.
These statements ca n be proven ( w ith som e effo r t)
th rough use of Eq uations 27a and 27b, p . 699 refe r
ence 2, and the image concept. This was where t he
com puter came in handy!!

5. Anothe r example is a comparison between t he
a ntenna shown in Figs, 2d a nd 3, a nd a horizontal
dipole mounted a t one wavelength. Again the total
heights are the sa m e , a nd again the radiation angles
w lll be about the same. But the horizontal d ipole w lll
give about 3 db more signal st r en gt h at this angle.
and would give about 6 db were it not for t he fact
that the radiation pattern has s pli t into two vertica l
lobes.

6. Th e purpose of my artlcie was not to malign the
vertical as a OX antenna. After ali , many amateurs
are h avin g good s uccess w ith them. and will continue
to work their sh a re of the O X. I would s im ply point
out that the horizontal is consistently somewhat su 
perior at frequenc ies above 10 megacycles , where
equal total antenna heights are compared . On the 40
meter band the situa tion is about a toss-up , with
possibly a very s ligh t edge to the vertical, since a 40
meter horizontal dipoJe can 't be supported on a sin gle
rickety wooden pole, but a vertical made of wire can
be run up the side. For the man who is well-heeled ,
however, the horizontal will probably buy him better
performance if he Is wiUing to spend the money
needed to gain the necessary height. On the 80 and
160 meter bands. 1 consider the vertical to be the
best choice.

I hope the foregoing has shed some additional light
on the DX antenna problem. For those who might be
interested in discussing the problem further I am
found frequently on the 40 through 10 mete r bands
(both SSB and CW) , and would be ha ppy to schedule
a QSO with anyone to exchange views.

Bob Nelson K6ZGQ / 5
San Antonio, Texas

p .s.-The OX antenna here is a t r t-band e r (20-15-10)
a t 72 teet .
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J)car warne,
In response to the letter of P aul G ihring (\\'9J AB),

In the March 73, I would li ke to cor rect w ha t seems to
be a misapprehension concerning the state of gravita 
tional theory, While no contemporary physical theory
is in totally satisfactory condition, it is not true that
" an y physical explanation or definition for the gravity
field has scarcely been touched on ." One m ight begtn
his read in g on the subject with the basic papers of
Einstein and others which were first published in the
initial decad es of this century. (Now available in Dover
paperback). A considerable body of published expert
mental and theoretical materials exists in the litera
ture from that time on until the present. where the
work of Wheeler, Dicke and Feynman ( to mention
only a few ) can be found continuing the same tradt
tion in almost any recent volumes of the P h ysica l Re
view. Unfortunately, the casual reader will have as
much or more d ifficulty In reading these works as did
the contemporaries of Maxwell In the last century,
upon first encountering h is momentous theory.

Still, I would hate to see this discourage the ama
teur experimenter. The fresh and unprejudiced point
of view has nearly always proved fru itful for the
progress of our knowledge of the physical universe.
a nd this may be no exception. It may also be that the
extreme care needed in observing effects known to be
so sm all Is not outside the realms of possibility for to
day's advanced h ams.

Andrew J. Dufner WA7CXWj 6
I.os G alos, Cal.

WTW
Dear wayne and Gus:

I received the dope on WTW this morning and am
glad to see som eon e come up w ith a sensible award
for OXers. You can count on me trying to be one of
the first WTWers from the fifth d istrict. I used to be
very active In OX back w hen Wa yne was at CQ and
D ick KV4AA was OX editor, but a fte r the w a y CQ
and ARRL has run their DX de partments I j ust
h aven 't had the en t husiasm I u sed to have back w hen
J organ ized the West Gu lf OX Clu b a nd was its presi 
de nt fo r the fi rst two years.

Bub Wagner W5KUC
BotH',\' Grove, Texas

Corrections to Articles

Dear 73 :
I don't mean to n it- pi c the feedline article by

WP OPA in March because 1 enjoyed it very m uch , but
in F ig. 3, I believe that Ha r vey meant for the antenna
to be a folded dipole rather than a single dipole. For
just a d ipole , the balun should have been a 1 :1 match 
ing t ransfo r m e r o r a bazooka.

David Clingerman WA 3CCS

Dea r 73:
Regarding the article on "diversity" in the Aprii 73 ,

page 92 : Diversity recombination must be done after
the detector, so that a lt RF phase info is lost. Other
wise there will be RF cancellation regardless of the
number of antennas. There is a reason for the use of
the two receivers and the author shou ld have realized
th is.

Tom Lamb K 8ER\'
:U a nsfie ld, Ohio

Dear 73:
Fine article by John Nelson about Current Propa 

gation.
Suggest that you run a warning in next issue cau

tioning against looking directly at the sun thru a tele
scope, binoculars or other device. Ev en with a smoked
glass or other filter one could receive pennanent dam
age to the eye. The best way is to r e fl ect the image
on to a white card where one may safely examine the
s un's su r face.

Hal Burnham K-IWIQ
\\'l'St Palm Bcach, Florida
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MOOEl AC48
Delivers voltages
for 250 WADS PEP
input power from
11 5 VAC input. $49.95

POWER SUPPLIES

MOOEl OC384
Delivers full power from
negative ground. 12-14 V
input source. $89.95

MOOEl AC384
Delivers fULL power
from 115 VAC input.

$79.95

•

••

WIRED - READY FOR OPERAnON

NOW AVAILABLE AT
EDWARDS ELECTRONICS

I
I
I
I
I
I
I
I
I
I
I 300 WATT - SSB TRANSCEIVER

I 80 AND 40 METERS
_ 300 WATTS PEP/SSB

I
_2 Kc DIAL CALIBRATION
_ RUGGED REliABLE PRINTED

I
CIRCUITRY

_ STABLE·TRANSISTOR VFO

I
_DUAL SPEED VERNIER VFO

TUNING

I
_BUILT-IN SPEAKER - GIMBEL BRACKET
_ EZ "ONE KNOB" TUNE·Up·JUST PEAK

OUTPUT

I
_COMBINATION "S" METER AND

OUTPUT METER

I
_McCOY 4 CRYSTAL LATTICE

FILTER
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i~j Io

POWER REQUIREMENTS FOR OPERATION

_(<lIYING EUCTRICAL SPECif iCATIONS
llOlPUT _ , "' d "n'_""<",u R' ~, S EIOlSlT lV tTY_ b , "
I u . t o< 10 db ~J " ''''''', MODE_ 10_. __ ll ~lI, ...._~ ' 01 .
."'. ...."k ~ndpa.. of 11 ",@ ·6 db _ .. , AVC _ TRA-IOl S ISTO lllZED k
d uo' ~_ < I 0 ~ · .10'" •• 1 DEHCTO Il_ p ,odu<' ..". t o'
OP••_ n nd _ d ", AUDIO _ l "'0 " 0..0""' bu.','"
.p. o • • • • ''S. M EH Il _ -.c>< vu ' vb k ..... .... "P. "t<v" "

f o ' FUll ".,.... , op. . ... 'on• •~. lo'Io ...n9 . ollog•• o"d <v" ..n" mv.' b. d.. I••
•••d.o ,k. "0"1<.'.<' aooVDC@ .oo",,, p.o ' (10% ' .9"'0"0" 80 ·. 00 ....0 .);
J2 ~VDC @2oom". l'O% '.9.."'"""n); ".g"'''. · ' 00 VDC b.o . @ 30 m o . 12
VDC@ :100 ...... ; 'lVAC{OC (@ ~ .... mp ; 0 11 DC .,,1'09 '" b .. ,ng ''' ''abl,- f.h•••d

O' H <' ,"
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. " SM
ALLES'" Of Til

HI POWERED T e
s ... all bo .. RANSCEIVERS
"'ollil.. .... '0 1I. 'n".II."

i" "ny COntp o u ..... '0_

• " HO TTES T"
u••• AS ' RECEIVER Of An
"" s' P.no' GOU)f~ _ Y TRANSCEIVER
$4-2 .e"• .~""". ' la"i,. i i,••u.U',••,'.N "" C. _ • lin" '0., "UI.,
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o
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TRANSMITTING ElECTRICAL SPECifiCATIONS
POWI It INPUT _ 300 -ot'. ~~a PH", ''' NOS _80 ,,<>d "0 ........ co.......... , ...
"'''9''. fill.QUiNe,IS _1.100 too 1.300", ,,"" J .IoOO.., ' .000 . e _; MOD I _l~a
IIG-_ • .o..t>o-.d ..0....'''.._ 0" 011 ....q u.. ... ... . l. G ENERATION _ « ....',,1oK.I

10' ... . TRA NSISTORIU O IALA NCED MOD .• _ Ool McCOY 27 1<c . CRYS TA L
lAnle l Fll TE It. ~..,...<>6y_d "g.M•••10. f lllO . CO",TIlOl _ ""bl.., TRAN·
SISTORIZEO VFC " , 10_ f'eq u"n<Y I......" . ........... ""boI.... MICROPHON E
'''Ilk ,....1>0'(1,, "" .., TIlAHSISTO RIUD SPEEC H AMPLI FIER , ,yo'obl.. f"" .....,,1 '
, ..,om"'/d yn"...", ......".. _ " MnERING _ II' ou'put "'''' ''>on!l 10< I ·l 'un .

,ftg (. .. ," .... ..1.. m"'.. " n!l l",, b•., . .... ,); OU TPUT - 51 Ohm 1.. ..<1 PI_NI ! ....,,',h.

,n,;! <0" ",' '" ,,,I,,••w ,I< ~ ,nll ond SO· 2J 9 '00' !""" lI. SUPPRESS IO N _ (""' ... .
od,u""bl.. w.rk ,oM'"l I" _SOdb. "n....on ' ~d ••d . bon d .• ~ d b. ' Py,,,,,y. ·.Odb.
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S·S S·S TV Camera

The new Electro-Voice 602F handheld dy
namic mike is especially designed for mobile
and other high noise applica tions with its
noise ca ncelling features. The 602F has a
positive, highly reliable detent switch and the
whole mike is ruggedly built. Price is $57.50
from E-V distributors. You can get more in
formatio n from Lynea Dalrymple ( !) at E lec
tro-Voice in Buchanan, ~ Iichigan 49107 .

Bet you'd like one of these-ami you ca n
afford it, too. It's the T iny Tor alternator that
supplies lip to 350 watts 115 volts AC, 6/ 12
volts DC- ye t it weighs only 12 lbs., is on ly
i'~ x 10~ x 8~", is a ll-metal in construct ion .
requires no batteries for starting and uses a
high quality Ohlssen and Rice % HP, 2 cycle
recoil start engine. The price is a fantastic
$79 .50 and it's fu lly guaranteed : Algert Sales.
1805 \Vilshire Blvd. Los Angeles. California
80057.

Tiny Tor

E·V 602F Mike

ATV Research Transistor Camera Kit

ATV Research has put together an easy-to
build kit for a n inexpensive transistorized TV
c-umeru. The kit with all parts including the
lx' board, but not the vidicon (which you call
often get Iree ) cos ts only $149.50. T hey also
make the manual for the camera available for
$5.00 ( rel undab le with nrder ) and hard-to
find components for the transistor camera or a
tube-type camera ca n be bought for corre
spondingly reasonable prices. Send for their
fascinating free cata log today. AT\' Research ,
P .O. Box 396, S. Sioux City, Nebraska.

PRODUCTSNEW

Polytronics PC-6CD

You're all familiar with the excellent Poly
Comm PC-6. Now Polytronics is making a new
mode l, the PC-6CD, that's civil delense ap
proved in addition to all of the other features
you know. The price is only $199,95 direct or
from your dealer. Incidentally, Polytronics has
recently been bought by Vitro Corporation of
America , a large company well known to read
ers who are engineers or in the industry. We
hear that they have some very interesting new
products in the works. Polytronics, 900 Bur
lington Avenue, Silver Springs, Md . 20910.

Squi res-Sanders has just announced a new
low cost, high quality solid state TV camera
smaller than a telephone. The camera, the
55-310, delivers hi gh resolution pictures on
video monitors or conventiona l TV receivers,
and may be linked to as many screens as de
sired. The camera contains 19 silicon transis
tors, 2 germanium transistors and 14 diodes.
A noteworthy feature is its automat ic light
level contro l to insure clear pictures under
virtually a ll cond itions. Price of the 55-301 ,
with f1.4 lens and 25 feet of cab le, is only
$289.95 . Squires-Sanders a lso is making a
large number of accessories available and the
man to write for more infonnation is Dick
Marten at Squires-Sanders. Martinsville Road,
Millington, N.J. 07946
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larg est Stock of used eq uipment in the Northeast
Write for Latest Complete list

5 BANDS 400 WATTS $395.00

3.5·4.0 me, 7.0-7.5 me, 13 .85·14.35 me, 21.0·21.5 me,
28.5-29.0 me (10 meier full coverage kit a vailable).
Ha s Trall$iSloriled YFO, cry stol loll ite filter, AlC,
AGC & S· m..te r. 320 w a th CW input, 125 AM input.

ALSO IN STOCk :
Mark I l inea r Amp lifie r Complete with tubes at
$493.00, Swanlen no Mode l 45 Manual Bond
Selection $65.00, Swantenna Model 5S Remote
Conlro l Ba nd Select ion $95. 00. Also other
accen ories..~~"~~~~~~",~",..,~"~",~,,,,~,, ..~

w ith Speaker
$85.00

$120.00
35.00

• AC Power Supply, motching cabIne t

• 12 Volt DC Supp ly Model 14-117
• Plug -in VOX Mod el VX-1

Knight-Kit 6 Meter Transceiver

The new Knight-Kit TR-106 6 meter
transceiver is going to attract a lot of atten
tion . It covers 50-52 ~IHz on receive with
uuvistor rf stage for a .5 I-lV sens itivity, ami 8
kHz bandwidth. The receiver is double con
version, so has high image and if rejection.
T he transmitter ru ns about 15 watts input to
the final with high level plate and screen
modu lation . The TR-I06 uses 8 11Hz crysta ls
or the Knight V-107 VFO. Both AC and tran
sistor 12 volt DC power sup plies are built in .
Price for the transceiver kit is a low $139.95
and the VFO kit is $19.95. They're sold by
Allied Radio, 100 N. Western Avenne, Chi
cago, Illinois 60680.

15

10

SIDE VIEW

15

&(,14H4 RADIO

MACO PRODUCTS

P,O. BOX 312 60J~2~~-~3S8 CONCORD, N . H.

At last . . . a quad an 
tenna that will really stay
up in tile air. xot a tri
band. but actually t hree
antennas In one. Each
hand has a spacing of
0 .15 and an input tm
pedance of .52 ohms. There
fore when fed with a
aingle KG-8/ U eoenst
reeenue. the SWR is 1.5
to 1 or less on all bands.
I t requi res no loading
coils. no betuns. and will
handle a full 2 KW PF'.P.
Tills quad ha.'l Ii forward
gain of 8 db, a front to
back ratio of 25 db and
Ii front to side ratio of 50 db. Physical ly this quad ill 1 'll,1
feet long has a tnnnug radius of less t han nine feel yet welghs
only 21' pounds. Tile lightweight construction of fiberglass rod
and aluminum tuhiul\" is extremely strong but at the same time
permit s t he use of a low cost TV rotator. In fl\('t, an antenna
of this t}'JI{' has been up for 3% seers at my QTH and stayed
up in 65 mph wines with a simulat ed ice load of 20 pounds.

These tri-band quad antennas come complete wit h all fiberglass
and aluminum sntders # 14 antenna wire, 250 pound test nylon
guys. all assemhly hardware and complete assembly and tuning
instructions. Shipping weight--28 pounds. ( For pictures of the
quad at my QTII see page Il I of the April 'l3) $99.95
For mounting rotors down inside the tower, a 1'h inch diameter .
six foot IonIC aluminum t ube is a vailable for an additional :F2.5 0

TRI.BAND

QUAD ANTENNAS

Il linois resident add local sales tax.

915 E. Cornell Ave., Springneld. iii. 6 2703

Phone ( 217) 544-5891

UHF Semiconductors from TI

Texas Instruments has recently introduced
some new UHF and microwave semlcond uc
tors that look interesting. One is a Schottky
Barrier UHF mixer diode (T 1V305) ideal for
UHF tuners and microwave mixers. It has a
typical noise figure of only 6 db at 900 MHz
(me) and a very low total capacitance to re
d uce the possibi lity of interference to other
receivers. Local osci llator power requirements
are very small, too. One of its big advantages
is very rugged construction-it uses no deli
cate cat whiskers for contact. P rice is $3.25
for one. Another new product is a microwave
germanium planar transistor (T IXMI 03 and
104 ) that can replace TWT's, tunnel-diode
amplifiers and paramps-economically. It's a
good amplifier and offers up to 6.5 db gain at
3 GH z with a 5.5 noise figure. Typical NF at
1.5 GHz is 3.8 db. The price is $82.50 apiece
for the 10.3 ( takes three to replace a TWT) ,
but compare that to typical TWT's at $2600.
Also, they're much smaller, last longer and
take much less power. Another TI semicon
ductor is the T IXS39, an NPN epitaxial p lanar
silicon transistor ideal for transmitters. It fea
tures low 1M distortion, fT over I GHz, typical
power gain of 1.3 db at 200 MHz and .3 walls
di ssipation. You can get more info from your
T I distributor or TI Tech Service, P.O. Box
5012, Dallas, Texas 75222.
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Alco Readout Indicators

Alec has just announced a new digital rcud
out indicator that should appeal to many ex
perimcntcrs. It comes in two models, for ()
volts or 1..1. and includes the ten digits and a
period . The indicator is only about 2}2 x ~

inche... . ...0 should fit [ust about anywhere. Yon
call gd more details from Alco Electronic
Products. Lawrence, Mussacbusetts.

No-Mar Antenna Mount

\ 1 I ,
\ 'l1I If
,~ " ",

t;l..'

Xewtrcnics has just announced the new
TG\ I-l trunk groove antenna mount that per
mits you to mount your mobile whip without
drilling any holes in your car's finish. The
mounts don't interfere with trunk closing and
a rc fully adjustable. Price is only $3.95 in
chrome-plated steel or $4 .95 in stainless. See
vour distributor for more infonnation or write
Jim Taylor \V8EEC at Xewtronics, 345,5 Vega
An'IIlI€', C leveland, Ohio 44113.

Drake SW-4

Serious S\VL's should make sure that they
get the complete specifications on the new
Drake S\v-4 international short wave broad
east receive r. It covers 6-6.5, 9.5-10, 11..5-1 2,
J5-1 5.5, 17.5-18, 21.5-22, and 25.5-26 ~lIIz

wi th the crysta ls supp lied and offers man y
of the fea tures of the well-known Drake H-4A ,
though adapted specifically for S\V BC listen 
ing. Price is $289.00 and you can get m ore
information from H.. L . Drake Company, ,,40
Hie-hurd St., x hemlsburg, Ohio 45342,

Higher Power for TA-33 Jr.•

Owners of Mosley TA-33 Junior Trap xtas
tel' antennas may now have higher power hy
repladng the TA-33 Jr. radiator element with
the \ lP-33 Tig-Array radiator element
( \ IPK-3 Kit ). Then the antenna will handle
750 watts A~l/C\\' or 2000 watts PEP SSIJ .
Write to Mosley, 4610 North Lindbergh
Hlvd.. Hrldgeton, \Iissouri 630-:1.2.

••
POST·PAID

• ACTUAL SIZE ODEL MT-2 ·

: MULTI-METER :

• •
• • •
• USA & CANADA .• T • 40 meters with your MP-33

• QUEMEN . YOll call lise your new Mosley ~IP-33 Ti~
Array 011 40 by adding a 40 meter rotatable• ELECTRONICS . dipole ( Kit TA-40KR) to it. Addition of the

I1'A-40 I\:H doesn't change any of the \ IP-33's
I I clectrk-nl characteristics. The TA-40KR mnv

1000 SOUTH BASCOM SAN JOSE,CALIFORNIA also be added to 40 to the TA-31, 1'A-3·";.
I " Northern C.liforni. 's Most Complete H.m Slor. '· I TA-:n and TA-36. or to the modified 1'A-33

•

SINCE 1933 Jr. (sec paragraph above}. Write \loslcy for• _ _ _ _ _ _ _ _ _ • I more Iufortnntlon.
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Vista 212 Tape Recorder

The West' s Oldest Ham Distr ibutor

1501 SOUTH HILL STREET

LOS ANGELES, CALIFORN IA 90015

This low cost three position coax switch
is perfect for hams, CB'ers. servicing
and experimenting. You can use this
switch to transfer your transmitter or
transceiver to three antennas or to
transfer three separate transmitters to
one antenna. look at these features:

o

ONLY

$5.95

MAKE ONE COAX CABLE
DO THE WORK OF THREE!

• Handles more than 1000 watts
of power

• Selects anyone of three inputs
• May be cascaded
• Uses standard 50-239 (UHF)

connectors
• Negligible insertion loss and

leakage
• Sturdy construction
• Durable satin-etched finish
• Fantastic low price of $5.95

Order a number of these coax switches
at this low, low price today.

IIAII. PRODUCTS SALES INC.

There are so many cheap junky tape record
ers on the market these days that it is hard to
know what to buy when you decide that you
need someth ing a long this line. Most of us
have p robably been stung i ll OUf fi rst buy, or
a t least have a friend who did.

While out in Los Angeles I dropped in at
Radio Products Sales and they were featuring
the Vista 212 for under $40. This, if it worked,
looked like jus t what I needed . It could be
used on the operating table to record DX con
tacts that I wanted to pl ay back late r .. . an
accessory phone p ickup was availab le so I
could record phone calls I wanted to remem
ber . .. and I co uld take it to club meetings
and hear my talks over again to see where I
might improve them. The little thing only
weighed 4 th pounds, complete with ba tteries.

Naturall y I bought one. I think the small
size (8" x 10" x 3" ) made it part icularly attrac
tive for it was small enough for me to pack
along on my trips. I also liked the two speed
facility so I could record music. jf I wanted,
at the higher speed and most of the rest of
my st uff at the slow speed which would give
me an hou r of recording on the 3th" reel of
tape on ea ch side. Another good feature was
the automatic level for recording . . . there
was 11 0 control for th is, it just set the level
automatically and I found that it wo uld record
voices across the room as well as my own
right lip close.

This little recorder goes everywhere with
me now and I have not had a moment's regret
about buying it. \Vh en I'm home it sits on my
desk ready to record from the phone or off
the air. When I'm away I pack it in a corner
of my hag. J find the recorder to he quite
reliahle and simple to opera te.

. .. \\'2i\'SD/1

Motorola Semiconductor Data Supplement

A few months ago we mentioned the new
Motorola Semiconductor Data Manual, a fat,
full listing of all the Motorola Semiconductor
devices with their comp lete spec sheets and
some other useful infonnation . W ell, Motorola
hasn't been sitt ing on their hands, as the new
Supplement 1 to this manual proves. It costs
$1 and lists a ll of their ne\ver semicond uctors.
You can get a copy from your Motorola dis
tributor or from TIC. Motorola. Box 955,
Phoenix, Arizuna 8500 1.
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•••
lf you are interested in any new
gear . do as Butch did and get
Amateur Electronic Supply·s
terrific deal. Not only can we
give you a top trade-in allow.
ance for your good used gear ;
but . if you use our Stay·on-the
Air Plan. you can keep your
trade-in . until your new gear
arrives. You will never miss a
single GSO! Get our trade deal
today! - use handy coupon
below· you are under no obli·
galion.

T erry Sterman
W9DIA

Propr ietor

PREPAID
(JNUSAl

USE OR ENCLOSE THIS COUPON WITH
ANY ORDER AND WE'LL SHIP ... •

TERRY SEZ

•••••••••••••••••••
• To: AMATEUR ELECTRONIC SUPPLY .
• 4828 West Fond du Lac Avenue •
• Milwaukee, Wisconsin 53216-7 •
• I am interested in the follow ing newequipment: I

• •• •• I have the following to trade: (what's your deal?) •

• •
: Ship me PREPAID (your expense) the following items: :

• •• •. 1enclose S , Iwill pay balance (if any) •

• 0 CO D O l year 0 1years o 3years •

• •• Name •

• •• Address •

· Ci. •• ••~a. Zip •
• 0 Send Reconditioned Equipment Bulletin . •

•••••••••••••••••••

AMATEUR
ELECTRONIC

SUPPLY
4828 West Fond du Lac Avenue

Milwaukee. Wisconsin 53216-7
Phone (414) 442-4200

The payments shown above ere for a 36-month time-payment
plan with $5.00 down. The minimum total Older that may be
financed fOI 12 months is $60.00; fOI 24 months - $120.00;
tor 36 months - $180.00. NOW! Our t ime-payment plan ctrers
a l OS-day pay·off option!

L~~K at your low Monthly Payment
AFTER JUST $522 DOWN

350 Transce iver .•••• • •• .• . . . . . .• . . •( 14.08) $395.00
400 Transceiver ••.•....•..•. •. •.•••(14.08) 395.00
Hark I Linear - less tubes .•• . • • . . .•.(IS. ,16) 425.00
Two 3·400Z tubes for above ..••.• ....•(2.27) 68.00
405 MARS oscillator,S fixed channels. ' ( 1.44) 45 .00
406 Phone Band VFO.••• •.•..••..•..• (2.52) 75.00
410 Full Coverage VFO ~ . (3 .25) 95 .00
22 Dual VFO Adaptor......... .. .. .... 25.00
117XC 117v. AC Supply w/cab. & spkr . . (2 .88) 85.00
14-117 11v. DC Supply w/cabte . .... · •. (4 15) 120.00
VX-I Plug-in VOX for 350 & 400 . ...... · 35.00
SSB-2 Selectable Sideband Kit for 350 .. 18.00
100kc Calibrator Kit for 350. . .. .. .... . 19.50
Deluxe Mobil e Mounting Kit . • . • _. . . . . . . 19.50
10 Meter Full Coverage Kit (early 350'5) 15.00
RC-2 Trunk Remote Control Unit. . .. . . . 25 .00
45 Swantenna - Manual .. .... • • . . . .. . . (2 .16) 65 .00
55 Swantenna - Remote Control (3 .25) 95 .00
230XC 230v. AC Supply w/cab. & spkr . . (3 .25) 95 .00
14·230 12v. DC Supply w1230v. Basic .. (451) 130.00
II7·X Basic 117v. AC Supply only (2 ·16) 65 .00
230-X Basic 230v. AC Supply only (1:52) 75.00
14-X 12v. DC Module w/cable (1.80) 55 .00
Cabinet & Speaker w/AC line cord...... 20.00
117v. or 230v . line cord . . • • _. ......... 5 .00
8 foot power su pply cable .. .. .... .. ... 3 .00

SWAN is UBig DXer's" Choice!
Shown to the left is "Butch" Greve . W9EWC (Eat Wis.
consin Cheese), operating his new SWAN 400 mobile
rig . Butch. who started operating in 1925. has con
firmed hundreds of countries and holds many OX Con.
test Certificates . The W9EWC home station is located
at # 1 Cheddar Lane , Hilbert . Wisconsin. When Butch
is not Hamming , he is busy manufacturing the famous
Wis pride Cheese.
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"Towe rs above all"

RISTAO TOWER CO.

TRISTAO TOWERS
featuring "ADD-A-SECTI ON" Design

Write for FREE Catalogs and detailed
information TODAY, or see your dis-
tributor.

Tristao • • • the pioneer name in tower
design and manufacture. Here is the
tower line that is premium quality, yet
realistically priced and designed to en
able you to keep addins sections as
you grow. A Tristao Tower is a lifetime
investment from your very first section,
Besides engineered quality, all towers
feature channel lacing and are hot
dipped galvanized inside and out. They
meet all building code requirements.
Motorized models available.

4' 5 E. 5th St•• Hanford, California
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Propagation

f.SGLAND

A L A S K A

I N D I A

KA WAll

,~RG~NTlNA

JAP"l'

U, S.S. R.

AUSTRAl-I ..

ME XICO

WES T CO A ST

~H ILIPP1NES .. ,. 7 ' 7' 7' ~ ; " 1-1 ,. ,. . Ii

CENTRAL UNITED STATES TO:

EASTERN UN ITED STATES TO:

•

BROAD BAND BALUN $10 net .Pd·
• Flat in the amateur bonds In U.S.A.
from 3 to 30 Mcs. • Full legal power • Fully
weather sealed _ Matches cccx to antenna or
balanced line. • Improves effIciency and radia
tion pattern.

Two models, I to 1 or 4 to 1 impedance ratio
Si%e 1!4" 00 x 4" lang. Wt. 4 0%.

FUGLE LABS 1835 Watchuna: AYe., PlaInfield, NJ.

• 2 -30 Me
• 2 KW P .E.P.
• Completely Weatherproof
• 1:1 or 4:1 Aatio (specify) -0;'

• Mounting for Beam or
Dipole

Nearly perfect characteristics are obtained by the use of low
loss ferrite materials and special winding teemtnues. The
transformer is completely encapsulated in plastic to assure
freedom from moisture or shock damage. Model 601 is de
signed for a 1:1 ratio (50 ohms unbalanced to 50 ohms hal
anud) and the Model 601A is available for applications re
quiring a 4:1 ratio (50·200 ohms or 75-300 ohms). Each
unit is supplied with a UG58A/U (type N) fitting to provide
superior weather reststance.

$19.95 "Ill "Iftq. wltll .atln, lIG2111/U add $1.00.
Wrrt. flH' data Iheet or ... ,.v lecal d.al ..

TRANSLAB INC.
4154 Federal 8lvd. Sa. Olego, Calil. 92102

'40 1"

L4 H

14 14

14' 14

14 , 4

14 "

J I .,

2,' 2 \-

I. "'

"

"

"

"

"

I lJ411H

H I ~ Ii "

11 I 1 , '" 11

:. L4

I ' 11

"

, 1 "

" II

1-1 14

," ' i I ~ , . 14

14 14

; ,.

, ,.

14 "
; ,
,. "

,
,

,., " " 14 H H

11 11 14 ". 2) 21

"
"

,

,. ,. , . ,. 11 , .

" 14 I. , . l 4 I i

,

II I ' I I 14 '1 "

,

,

,

,

,

,

" "

,

7" ,_

" 14

,. "

, r

, ,

"

, ,

,

,.
"
,

"

"
"

..

,

';

11 "

11 I ,

II ,'I

,. "

" 1'1

14 "

Jl "

, " , 7

, ,

J I " " II ll-· 7

" ,

" " '1 ,., I ' ;>

It " :

,. " " ,. " 1 \ 14 ; I. ,. " I i

I I " "

.. 11 " H 1

11 1 1 " 1< 11 " ;" 7' H H 1< 1<

1'1""""1

I< 11 11 I'

CANAL ZO N E

L~ GLAN D

as xico "

IN DI A H

IlAWAll II

P UERT O RI C O 14

I'HILI PPJSES "

J A P"" Il

U. S . S . R . , .

A LA S K A "

"RGENTlN A 21

A U S T R A L I A "

~ OUTII AFR I CA 1~

C A:< .-\ L Z ONf. I I

WESTERN UNITED STATES TO :

PIHLIPPI>lr S

P UERT O arc o Ii H' II " I< 7

HAW AI I

v r xrco

'Nil '"

SO UTH A.·AI CA " "l' 7 ,. " ;0 " I. I . 11 1. "

£ A S T COAS T

u. S. S. 1I.

# Very difficult circuit this hour.
'" Next higher frequency may be useful this hour.

Good: 1-4, 6-8, 10-13, 17-20, 22, 23, 25-28
Fair: S, 9, 14, 24, 29, 30
Poor: 15, 16, 21
VHF OX: 3, 8, 9, 16-18, 29, 30
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Howard Pyle W70E
3434-74th Ave.• S.E.
Mercer Island, Wash. 98040

Have you got five, ten, maybe fifty thou
sand bucks salted away? (W ho has?l ) . Bet
if you have you'd like to keep it! Most of us
would so why hang it on a convenient tree
limb for anybody to shoot at?

Do you know that you are doing just that
if you have a guy wire from an antenna mast
or rotary beam support tied to a stake in the
ground or an equivalent anchor? Maybe even
one or more guys for your TV mast fall in this
category as well. Sure they're ' inconspicuous'
. . . yon planned 'em that way so that they
wo uld n't be a neighborhood eyesore b ut you'd
better do something about the first six feet
or so above the ground an chor. just let a man
or woman , hoy or girl trip over an unseen guy
wire, particularly in the dark, and maybe
break a leg. an arm or a basketful of ribs and
you're in trouble! They can sue you for pretty
heavy loot you know, and maybe they will!
You can perhaps sue them back for possible
trespass on your propert y hut you'll have a
p retty weak case; !lOll didn 't suffer any physi
cal injury, At any rate it can cost you in addi
tion to a heavy award to the plain tiff by a
jud ge probably sympathetic to the latter,
rather substantial attorneys' fees to keep such
award as far down as you can. Probably you'll
also he faced with rather heavy costs to the
lawyer who prosecutes your trespass case if
von seek to file such suit.

\\'hy not p lay it safe and avoid such possi
h ilities? Most of ti S hams who reiv on a mast
or tower to support our beam or 'sky-wire', as
the cuse may be , have one or more guy wire
anchors p laced in what are really p retty pre
ca rious spots about the yard or ga rden . These
are very definite hazards to those who are not
"in the know," 'You can protect yourself
against causing such a hazard by following
the example of the utility companies; power
and telephone mainly. Ever notice that wher
ever they find it necessary to locate a guy wire
anchor at ground level or thereabouts, thev
invariably mark the lower six feet or so {;C
guy wire in a prominent manner. The major
companies generally use a semi-circular galva
nized iron shield, commercially available to
them through their pole line supply companies
and fitted over the lower end of the guy

Boy! Do You
Want a Law Suit?
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Reduces Interference for ALL Amateu Tran5mlt·
Noise on All MakM Short Ins. Gu arant~d f lit 1000
Wan Rectl'en. Maku World Walls AM 2000 SSB PI·
Wide Reupllon Stro nger. Net or link Dlret t hed.
Clearer on All Sandi! light , Neat , Weatherproof.
Complt'te .. !ll lolln lot.a.l length 102 n. with 96 n. of 72 ohm
ba lanC':'d tf,·illlille. Il i-impact molded I'tllOllallt l ra.pl. \ WL 3
01. I'" l: :;.'" 100Il) . Yn jnt Ilnl to de5lre~ band f N beamllke
n'Sll11S. ~lIelit for .-\ LI...orld-wide short-wMe reo:t'herl and
am&tetl" IranlRllitleu. t' or ~oncr. ":'\D ALL l1.A.-;.s A'-U 
TEl K"l! ~O n:TR.-\ T(~ERS OR " ADGE'l'S ~r:EI).::L' ~
Dlm!naks 5 !Il1Iara.~ antennu wilh eseeuem per1ot1llan~
ruaranteed. In eoniplCIOu for Fu5y Nel,hllorlloods! ~o IlAY·
WIKE H0 1.:St: ArrE.-\R.\:'\CE ! . :AsY I~ST.\u...-\TIU_\ !
Complete l nstruet tcns.
75-40-20 -15·10 meter bands. Complete •. _. . . . .. . $17 .95
40 -20- 15- 10 ml"ttT. 54·n. (best for ..I'a) Complete . . $16.95
SEND ONLY $3 .00 leash, ek., mol and Pll1 postman b&!anee
cn~ plus postage on arri~al or send run price for postpaid
delL l'ery. r'omplete Installation &: t.eelinleal in.<;trllctlOtll fill'
nlahed. Free Information on mllny other 160-6 meter ante'nn...

Available only from:

MIDWAY ANTENNA. Dept. AT-S • Nearney, Nebraska

*TWO·WAY*
COMMUNICATION CRYSTALS

AMERICAN CRYSTAL CO.
PO BOX 2366 KANSAS CITY, MO.

'rerewriter Medel "L" frequency shUt converter des1f!1ed
for two-tone AM or FM: with llmlter operation avaUable
by switch. SOlid slate ratio corrector compensates for fad
Ing signa ls. Permits copying on Mark or Space only, Selec
tor mqnet de loop supply bum-In with bias .upply and
octal socket for optional polar relay to key transmitter.
6W6 .lr.eyer tube. Plug-tn di scriminator for 850 cycle or
other shifts. Cathode ray or dual eye Indicator . Auto-Itart
con trol system optional. Prices for 19'" rack mounting:
Model " L" with dual eye $199. Model "L" with C. R . tute
Indicator 1279. Cabi net SI9.50

ALLTROHIC5-HOWARD CO.
Ha s 19. 8OStOD. ~Iau. OUOI. Ttl . 617·1.(%-00....

PRI CE BREAKTHROUGH ON BEAMS
FUll SIZE; new; complete with boom and bardwan ; 8WR 1:1 ;
bandle!ll !i KW ; adjustable enure band; '%e" and I" alum. alloy
tubing; eou1al feed:
, EI 20 $22.00 3 EI 15 .. •....• •. $16.00
'Z EI 20 . •• • . . • .•• 16 .00 2 EI 15 . . .. . . . . . • 12.00
4 EI 10 ••....•.. . 18.00 4 EI 6 15.00
All BAND VE RTIC AL : V160 (6 tnru 160 ) ., ..•.•.. . 18.95
QUADS: NEW I NEW I ALL llETAI. ( n:~t Insulators ) Cubjeal
Qu&ds: 2 EI ; full stee : eomnlete with boom, en hardware; tertrte
gain and directiflty ; best qUad ever made; DO bamboo; 20 meier
$25: 15 meter $24: ~mit with Of!k'r; shipped expo toll.
GOTHAM . 1805 Plrdy An., De, t. 13 . Miami Beach, Fla. 33139

AllTRONICS·HOWARO MODEL l Rffi CONVERTER

--OJ. iiD--//
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wire, clamped in place by "U" bolts or similar
means. The more modest installations of the
smaller companies often use a simple 1"x4"
board about five or six feet long, also secured
to the lower end of the guy wire with "U"
bolts or similar and genera lly painted with
aluminum or gloss white enamel. Either of
these methods is good and it ge ts them out
of the "court-room woods ." In other words,
" . . . if YO ll can't see it and as a conseq uence
fall over it , 'taint om fault ; we marked it
plain ly!"

You can even beat that and generally at no
cost or, a t most, a few pennies. Before you tie
your ground wiref s ) into the ground anchor,
slip a piece of half 01' three-quarte r inch p ipe
over the wire so that its bu tt rests against the
anchor. If yOll don't have such a piece of scrap
pipe you can pick up a suitab le length of iron
or aluminum tubing from your local hardware
or building supp ly dealer for a nominal sum.
If pennies really corIII t, lise a five or six foot
length of rubber or plastic garden hose . What
ever you lise though, paint it with shiny alu
minum or gloss white enamel . .. something
which will make it discernible even on a dark
night. If you're a stickler for 'perfection' you
can even stripe it like a barber pole using a
fluorescent reflecting enamel. Regardless of
what you do to solve this problem, you have
shown good faith in warning the general pub
lic that there is an obstruction . . . take care!
It's liable to save you all of your bonds and
your savings account in the long run!

. . . WIOE
YB of \V7DE is well-known to 73 readers. His
early calls (he's 68) were ~[A , HP before 1912
radio laws), IIIP . .. IOE, etc. YB is a
retired electronics engineer with the U. S.
Government and has written several thousand
articles and nine published books since he was
first published in Cernsbacks' Modern Elec
tries in 1912. YB is str ictly a C'V man and
has never had phone eq uip ment.

JUNE 1966

IDENTIFY

YOUR

SHACK
You. call atfrllcl ively d ispla yed , inside Of oUhide . lattt for
yean . 2 lfJ x. 17 ¥. inc h, cuslom mad _ fu lly gu oranle . d
distinclive design of quolity ru st proof a luminum, fl nished
in ric h, b lock e namel. a e oded , h flective, Ra ised lettering .
Door or Wa ll mount lpicturedl .. .. •. .. . • • .. . ... . • • $ 1.45
Mo ilbo x. , Lawn slok. or Post mount, with a ttra ct ive a lumi_
num from es (vi ew from eithersidel_Jlote type with order

$4.4 5
' ula, r Paid in U.S.A.

McCALL PRODUCTS
P.O. Box 567 Mario n, Indiana 46952

READY TO OPERATE

RECEIVING
TRANSMITTING
TERMINAL
EQUIPMENT FOR

RTTY
• TUCK'S RTTE-series provides unitized

stotion operation-yields shifts of 8S0/
600/400/170 cps.

RTTE.3 lor 2975.2125 cps

RTTE·410r 2125.1275 cps

• Performs all RTTY functions without
patching .

• Provides proper keying voltage for diode
type FSK for lower bands, AFSK for sse
and 2 and 6 meters .

• No patch panels, polar relays, or exter-
nal power supplies needed.

• FREE LITERATURE, COUNSEL.

o TUCK ELECTRONICS
2331 Chestnut Street, Camp Hill, Pa. 17011
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~AN CRYSTALS
fU NDAME-NTAl F-R{OUI:NCY

ORD ER BY TYPE AND FREOUENCY

$2.55 EACH

DELIVERY ON SPE 
CIAL FREQUENCI ES
CAN BE MADE IN
4 8 HOURS AFTER
RECEIPT OF ORDER.

CRYSTALS LISTED
ARE F1JNDAMENTAL
FREQUENCIES . WE
WILL M\KE TO
ORDER ANY FREQU
ENcy FROM 2000KC
TO 1 2 0 00KC IN
HCO/ U HOLDER . 005%
T OLERANCE AT

BE SURE TO SPECIFY
KXACT FREQYENCY
AND CIRCUIT I T I S
TO BE USED I N TO
INSURE CORRECT
CORRELATION •

CRYSTALS
T~~ ( '1 a/ u ;, a h. '''' .lica lly 'o a l." p lal od

"r"al ' . n"a"'onI 9 1 " ' '1 . o nc, la b ••••d

in pa, a lle l . "Hl a !9 ' c; r<" ; ' 0' 32 ..... 'd.

To l••a n,";, .00, ,/. ho m - 5 5' !0 +90·
( u!; g 'od e . II may b • • "d ' a "auble .

";plo. O' q " ad' .pl• • '9 any d o,i ,. d , .. .

'1 . e n cy , M a. I... . ", .. ,i • • i, 10 "' ''owa''' .

19.1 9 J1
10. ' 000
19. ... .
19. ' \)9
19. 12"
19.0."
10.'010
a.oooo
11 .920<1
1l . 9400
U . ll ll
1l.l\ 2'
11. 2 '00
n, ".2
11 . '109
11 . " 62
II . '900
1I.1I1S
ll.""
n ......
1l.'U'
U ......
1l. 6S 19
11 .0"1
11. .'.9
11 ,"'9
11 . 7 0'.
U.' ''''O
U .'I ..
1 2.0999
1 2. , ...
lJ. OOO<l
14 .)26>
.. . . 9J9
I • • H IO
U.OSOO
19.710'
19 ."99
19.""
19••11•
19.1)90
19 .910'
19.9'00
n .olJo
20 .0100

i." .1
" ' 9. 9
1I0l. ll
110 • .••.....,
170'."
1"0. 9
"". 0" .."&' .l
17 99
1791
M"
.~,

'''0. 9"".,1910. 9
.9SO. 0
1917 .'
99U•• •.."09 27 .'-,
01>61 .11
91>67.'
919•• n
tI1' .9
91". 9
91.1.1
OU9 . 0
U OO.9
un.,
0>2' . 11
OJ".'
9ll 0 . 9
OJ".o
9412.'
9427 .'
9472.'
9'00. 9
9H,.,
".7.'
9"1. "
9se2. '
9"2. 22
OS" . ,
0"0 .16
06". '
'002.'
901J. H
9691. '
970J .O

" ..
0" '.77
0'17 . ,
0 ' .. . ...".19 OOסס.

'''9 . 0
ISH .'
1"2. 2
IS.. . .
"01.."11" . 0

121' .1'
1»1..2
• UI. '
Ill l
In'.'
1221. "
I,..
12)1.'
• 2. 0
124• •••
'24' . 0
11'9. 0
12....
I VI ."
"'1.1\
' 2"."" ".ll.2'1'.0
"IS
'217. -n
1292 .11

" ...".1 )00. 0
1102

""Il l ' .'
UJl . • ',.....
'''O.U
."7.'
'''0. 9
Iln. '
IJJI
U n
" 72.2
1"'.92
n il
•'.7.'
~.,

~".. n . 7
" '0.9

~".....9 .2
"71 ••
1S09 . 0
1111 ••

,..,
,."
"11
,.10.•'

".""".l. ll
" n .o,u,
"91 .01
'000 .0,U,. ,
' 0 )1
" ' 0. 0

'II'711.
HI'
" '0.0
" ... ,J
''''.0
"22.22
71)1 .61
7'SO.0...,....
..67 . '....
' 9 >J .O
'9.0
1000 . 0
1906 . 1'
1040 . 9...,_ .00
1011 ••
1 0"

' 9"'00 0 . 70
. 001. ••
1\9'
112• •2

'll'.'11 . 0. 0
11.2. '
1141
11S2
11" . 14
1 10 9
11" .21
' 167.9'
' 109. 2'
' 17\ .2
1\76.92

'U'. 'IU'.71
1\92 . &'
1\90 . 09
'200.0
120' . 9

In

0 09 .
. 90 '. '
0910
.9:12.22
.9ll . 0
.02'
.9n
69'"."".....uo.O.U,
6911
09 ••
0912 . 22
1917
1911....
.981.61....
'000 . 0
'09'.',,"' 022
'02' . ,
'OJl . H
'OJl . 8I
' <>6I .l\
796• ••
'001 . "
1109.9
110'."
11 11.11

'U'.'n ,o.o
71"
n" .'
':14'.'
12'0 . 9
nll.H

"..12'0
n 71
" 0' ."
"'"''''.0.,.,
nn
nil ."
"67. 'no,.o
' . 0 0 . 0
. U , .O
" 11. ))
7. >J.O
7.1'.."' . '0.0,...

EA.

11 " .79
. 1" .·"
.1.. ..1
.n) .76
.I" . n
IU1,4I•U'.".1.. . 0.
.192.J9
• 191.14
'2<10 .0
'2<1' .70
'Jl.
'H'.lO
..<11. 11
<In .
6HO
0'00
"09. 0
"21 . 0
" )<) . 0

~"" 09 . 0
OSlo
'UI.,.....
."' .98
. ' 01. '.'.0'••u ."
••27....
•.,0
"ol . n....
0 ' 9'
07".. ".71' . e0
•n '
.n.
0"0 . 0."..,
0 7 . 1

.'''.JJ
0'12.22
.m
0711II. 11II
0800 .9

".._.....
68n.2'.".
081l."
0167.'
• 181."....
6909. 0

HERMETICALLY SEALED
HC6/U HOLDERS

0229
.1"
"'0 0 . 9
.HO..""9'."0 . 0
.,.. . n
.~,

."0
41)9 . 1
. 900 .1
. 90 l . "
' 000. 0
' 09' .11
1109 . J?
' 11 1 .11
lUI
' U9
110' . 90'H.
'1".10
n~

SIn
' 191
' 2. 1
"".0
'277
121l. 0
>20'.'
"H. O
. H l. n
''' ' .90

"""n.""".1Un
"10
'010'.2.
.no
000' . 2'

" " • • 2...,
1091 • • 0
1091 . 1.
.LI). 79
. 109 . V
. 116 . 9)
OI20.n
.l ll . 0 2
.Ill . "
OU,.O,
. 1.2.'19
.141.14

4 lor $5.00

2901. "
2991 . 9\
' 000 . 0

'00'>0"
>ON
' 0".'
. Oll. '
llO• •O

'I".'n.,,,..,
'1" .'
' 161.'
'1". 0
)1 11
H U
'20'.'
)~.ll

' 21' . '
'lll.'

""lHO

'00'H 4I."
l ll l .e1
HJJn.,
HIJ . O
'n'' .." .....
)" 0 . 0,.Il.))
"91 • • •,.n
" 16. • •
"2• .••
n"."".2.••
nso" .,
H 17

"".H...
"12.',1\.
,~,

" '1"'0. 000 . 0
.920
• 9JJ."
020'.'0
• J I O

'021.25
,,'•. 0
,... . 0
'''' 0 , 0
..... . 0,,,,,0
...o. n
• ... . 2>.n.
10 60 , 0
2<101 . 0
160' , ",.....
;l<I71 . 0
1610 ."
1 • • l.0
,,~

2. ... 25
.619• • 0

" ..,.... 0
10n.""0.
21 0•.•
271 0 "
.no,"
"11."
27" . 0
In.
. 72)
1720 .'
. no.o
, 7'2 . 62

2'''.''1"1 . 9
n 6 2 .n>1.,.'
2"2. 9
P"
260'
2107
11\ 2 . '
2020 . "
1''' .2'
1.,0 . 0
2" '.9

2"'.'21". 0
21n. o
~"~u
~n

29>l . U
2917 ."
"'0 0 . 0

2191 . "
2101.'0
l20 , . OO
:1.201 . OIl
:1.201 . n
VO.
11 11.06
12'• •••
n , '. "
1210
121 9 ."
.2.2'.""0012'0 .1'

1'"'00'V'! s , eo
22116. 0
2.24' . "
l .nO• •

.u".':1.260'. 0

.,n.n
2211."
, .... 15
.~...
.>0
"02no,
V"
23",0
V "nu.• ,
.,• •. n
V".",
1<>.. . .
)10 11 . 0..."..'''',''...
2440.1..."...""" ,0
)10 .... 0
" 00 . 0
" 01 .61\
nOll.o
V "...
,.u.o
I.U . O

"" .':1'6:>'1 • •

",I.e
" 0 0 . 0

U ~'.
1400,0
1'00,0
H 69.
U 6 ' .0
1711 .0
1 72' .0
11" .0
i'O. ,
UH . "
P H . I .
1'1 , .
."0.6'
1> 10. "
1M ., ,,
,~ ,

,~.

" 00
19U . 9.
' 0 ....0
.010
19U, "
1922, '0
' "l• • n
I U'
l UI.C
19n . so
10'9, "
10..
19"
~..
'007, ' 0
'0' 1
00"
2064.U
00"
:lOl l, 1.
>l". 15
n40. "
l.ll
lin,"
' ''I"", '110'.15
21 '0
2112
"'1, "'\'
>PI ,'O,,,"
,,~

' 1" .02
'1~ . 12

PLEASE SPEC I FY YOUR SECOND

'IS'JU9

'I"' 170.",
"M
JU ,
.\99
.19)
,~

EACH

TYPE 243

FREQUENCIES ARE
I N KC . ORDER BY
FREQUENCY

FREQUENCIES LI STED
ARE I N STOCK FOR
IMMEDIATE DELIVERY

I N CASE WE

use 1.00 11 .. 2.0. 2." 299'

:~:=L0 W FREQUE N CY 1~~~ :m ~t:: m: ~:.": ~m
122. I OU 21 79 2420 2679 2920

PRESSURE TYPE CRYSTALS l~~~ t :~: ~t~ ~~ :m ::~:
u .. 19'9 211' :14)) 2... 29))
L2JO \9)) 2190 _9 H90 2949
L260 '949 2 195 2... 2195 ,..,
12.' 19SO 220<1 2.SO 2700 29SO
'''0 Ull 229' 24" 279' 29"
12" 19.9 2219 2469 271 9 2960
12" ' 96' 22U 2.U nl' 291J
1290 1979 22N :14.0 2' 2<1 2910
!Jog 19" 222) 2." 272. 29"
1 19 ' 1910 22' 9 :1410 2"9 2969
11 19 19" 22" 24" n lS 29••
1l2<l 1990 2 249 2490 n.9 J090
Il n 199) 224. 24 U 21'.' 299)
I Ho 2000 22' 9 2)00 2 7SO '000
I'" 200' 2". 2JO' n " .00'
1"0 201 9 2209 2010 2'.9 19\9
Un 201' ~20' 2'10 271S '9\0
Il.o 29 20 2270 2>29 2779 '02<1
Ull 2<12. 22" 2'2' 277' , Oal
U79 '9)(1 22.0 2"0 27.0 . 0Jl
I '" N JJ 2 21 ' "JJ 2'" . 9lS
1)10 20119 22.... 2..9 2 '99 '0119
lJ90 2011' 220. 2.., 2'9) .OI'
lJ9) ,gJO nOll ~'SO 2100 ' 9'0
1.00 """ n 9' 2'" 2195 lOll
1.0' 2<lIO 21 19 2)60 281 9 ' ,,*0
l .l<I 2<l1J 2'U 2,., nu ' 1>6'
' •• 0 1919 2'20 2S76 2120 ' 9 ' 9
1'0' 2<1" 2H' "" 212' '0"

10101 '10 2010 n J9 2)19 2., 9 '0' 0
101 11)0' 29.' n" 2' IS 2'" ",.,
1911 1.0 ' 2090 2"9 2'90 2119 .900
IOS9 U 10 20n 2..... 2SU 204 ' . CO•
10" 1'1' 21 00 n'9 >0'0 0 2SSO 1\""
101. l .l<I 219' 2JJ. ~, 21S ' ' 10'
'0'01021 2U 9 2J60 261 9 1..9 '11 9
1010 Ina 211. 2)U 2.1. 28., ' 11'
l oti . 1..9 2129 2"0 2.21 21 ' 0 Jl2<l
1099 I .., 212J 2)7) 2.2' " " l l 2 '
1110 \1., 2110 2' 1 0 21)9 261o .lJ9
Ill ' \1.., J IJ, 2'" 2." 21" JIll
ll~ 1799 214 9 2. 90 2649 2190 '1.9
Ill0 1..9 21.. 2)9) 264. 219 ' n4S
1I.0 U79 2119 2. 00 10SO 2 000 ' 1'9

DO NOT HAVE FREQUENCY ORDERED.

91 . 0 001I
99 .0000
90 . 7667

I lKI.ll667
192 . 0000
10 2 . 1I6Oa
19 ' . 9600
19'.2109
19' . 4100
1 0 ' . 0600
, 0 • ••6.0
' 0•.•6 00
1 0.00
1 l6OO
' 94 . lQ OO,......""
1.,.0090
I ll.OOOO
III • 2J.OO

CHOICE

" .Jln
" . 0'00
" .71.9
" • • 001I.....""
... ))n
" . 9 ' 00
60._
00.9'09
6 1.9'00
. , . e"9
' 2. (lOO(I
62. 1S""
" .9920
67. 0""
67 . 0920
".9100
••• 9U O
'O . 99l'O
' 9.0000
' 9. 902 0
71. 9920
72. 9920
" ."2<1
' 4 . "N
" .9'12<1
77 . 9 0 2<1
71 . 0000
' 0 .9910
'9 . OOסס
69.99 20
ooסס.1'
61 . 9 0 20
OOסס.12

'1.9920IS._
" .9'129
~ .M._.0._
......OOסס.17 llOOO
90.9000
94 . '000

"~
~.-

'1.'000

'2." II
' 1. 9 001I
H. 0076
" . 0'00
" .9"9
" . 19'0
H .'570
" . 2<170
" . 2" 0
" .lll'
" .10' 9....",
" . 79"
".'109...,,,,
.. ..0"....."
H.99,." .9",
" . 0'00....""" .7160
ll. O'oo

. 2• .,00

.2.IJOO

.2. 0'00....".
... . 7.00
. ' . ' 900
... . >400
... . 4000
.' . 9,00
.' . lI))

" .71"49.9'00
49 . lI))
49 . 4700
.9. 71 10

".2)96
". :196'
' 9 ••0"
'~ . • SI .
lO.' Sll

'9. ' ''''.19 ....0.n.,,,,
n .sl • •
. 9. 9000
40. 917.
.... ' 111
. 9 . 11"
.9. 2222
. 0 .200'
49 ."9'
. 0.•01.
. 0.••• •
. 9. • 29'
40 • • 6e'
.9...11
.'.0001I
.I,OS09
.1. ' 111
.1. 2222
.1.2'00
41 . " "
41. "99
4 1 • • '''''
4' .411.
41 . ' 000
41 ."9 0.1.._
.1 . 66'"
41. 7000
... " 9 0" .1000....,1.
. I.ISI111
41, 9 ' 00 ,
.2.0'.0
.2. 1l11
.2. 1• • 0
_1 . 11 ' 1
.1." "42••009

n .oooo
' 1."00
' 1.'000
>2.2222
'2 . "00
OOסס."
".2000
".>-l00
.. ..000
... JOOO
" .12'0
.... 1)00

'.lJ.''''.... 1)00'6._
'0.2JOO
" .'000
JO.))OO
'6 . 4000
" .4JOO
".'000

. ... "lKI
" . 0000
16 00
3 ..
... ' 000
J.I. , JOO

' 6.8009
.. . ..00
" .9«I9.....""
" . 1.11

JI.""" .411.
" .)92'
". '299.........
".92'9
1I . 9629
'0 . OOסס
'0 . 9'7(1
J9 .".9
lO .II11
J9 . 11S1
". nn

~."99
2• • 7)00P.
27 .alOO
P.
77....17
27."00
27 . 'JOO
27 .900000._
~.voo

241 .'000,..1_
" .9000
29 .0009
29.2S09
29 .'000
29 . 'JOQ
'0 . OOסס

' 9.)000
' 9 ."00
' 9 .9900

17 .0)00
17.1 )00
17 . >-llKl
1'.JJOO
11.4>00
17. '000
17 .')00
17.')00
11.7)001'.'_
II .CIOOO
U .»OO
n,~l'Bll. ,. II:
21.»00
2• • • _
~.IOOO

1•• 7)00•.
1'.'001I
>-l. "00

Wire leads

$1.60 EA.

4 for $5.00

1'/. " for soldering

IN STOCK
HC18 /U

....u.tuJJ:
~~u_ .
PUQ. 1• ..:
'.VOO

III ..
\I ......
1 '. OOסס

" ooסס.
14 '0'00
... 1000
1• •1)00
1•• 
lI.noo
14. SOOO
14. toOO11.
11.»00
16.'000
16. 'JOO
U . 9 _
OOסס.17

!

~AN CRYSTALS
2400 Crystal Drive. Fort Myers. Florida 813-WE 6-2397
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~AN CRYSTAL.S

62.0
80.0
8 3 . 33
86. 957
96.0

*773.958
*816.667
*831.250
*832.292
*859.375
*DENOTES

.093 PINS

HC13/U HOLDERS

HC6/U HOLDERS
412.0
420.0
425.7
428.0
443.0
453.65
462.45
500.0
516.667

3 for $5.00

To operate in series resonance oscillators

Avoilable in following KC:

9.60 25.160 32.90
16.0 25.60 34.133
17.0 26.0 38.0
19.380 31.104 38.40
20 . 4 0 32.50 40.0

•In
Available in following KC:

$1.75 EACH

$4.00 EA.

CRYSTALS
348.0
356.0
364. 0
372.0
380.0
388.0
396.0
404.0
405.0

LOW FREQUENCY CRYSTALS inVERY

ALL
FREQ.

• •

FREQUENCY
3 0 0.0
3 08.0
310.0
31 6.0
324.0
327.788
332.0
332.8
340.0

,
I\. .

~ '

'\
UNCONDITIONALLY GUARANTEED

LOW
252.0
256.0
260.0
259.5
268. 0
276.0
281.0
284 .0

~ ", \2=9:.:2:.:.:.:0~=:.:..:~ .....:!.=~---===~ _---II · po.. ~ \

\ ) ~

\ '., ' .
I.' .'; •,

116.0 KC 204. 0
l31.104205. 6 6
1 6 6.6 6 210. 0
190.40 226. 0
200. 0 236.0
3 01. 8 244.0

,,",~$3.S0 $4.50 $2.50$1.75
EACH EACH EACH EACH

1000 KC FREQ. 100 KC GLASS
FREQUENCY 200 KC

STANDARD IN STANDARD 80.86 KC

HC6 /U HOLDER HC1J /U HOLDER
FT-241 Crystal

OCTAL BASE

NEW MANUFACTURE NEW MANUFACTURE
fits FT·243 Socket USED IN APQ·13

SPECIAL CRYSTALS IN STOCK

SEND US YOUR REQUIREMENTS ••• WE ARE RECEIVING
NEW FREQUENCIES WEEKLY ••• WRITE FOR LISTINGS

TlANSMIT CIYSTALS

Mj", ,..... HCIIIP
( gd ' . lj ·510·"OA·5U
lo." ,o" UI
"1 ;,, ;10" .
o.bg,... J OO. J OOA
Tol.o; lOO·lC 9 12
lo,. ;bo 1$1 161 A
Co d ,. 100·'00·'01
e.o""ol "10" . '
'0".0 10 2'f.,.,o
Glob< 'od. ,'on.
' ''0'0 ( 1100
h tln.. HH.500
K" lo. ' e· IOO
MOl no• • • WT 101
"1 0"0" . TC 9OQ ' ·TUO
O,bo," 100.110.120.130
_CA CU l A5
5ong , CO M. CI'
5'grll,. SUOO
S'O"O,
l,oo,Co.. Ull
"~.'ono

*QUALITY CRYSTALS

DIV'SION O F B OB

W H "' N ... S ON

E l-EC T "O N 'CS. , NC.

'CB'CRYSTALS

$1.75 EACH" .

3 for $5.00

CB CRYSTALS LISTED
ARE IN STOCK FOR
IMMEDIATE DELIVERY
ARE MADE FOR THE
SETS LISTED. ALL
ARE MINIATURE WITH
PINS. FULLY GUAR
ANTEED.WE HAVE
TRANSMITTING CRYSTALS
ONLY.

ORDER IY CHANNEl NUMBER

T,a"'l .
Crystal

26965
2691 5
26985

27005
2701 5
27025
21035
27055
27065
21075
21015

27105
27115
27125
27IlS
27155
2'J 16S

1'" 5
ln n
27205
21215
21225

Clio.,
No.

I
2
J

•s
•
7

••
10
11
12
12..
rs
16
17..
19
20
21

O RDER •..22=---:........::::::..~~__-:-~_

CRYSTALS

TO

Available in following Frequencies

HC18 /U OVERTONE
FREQ. IN 10K::
38.6500
43.2430
48.7666
52.1666
56.5000
57.5940
58.2940
58.3940

103.9547
104.2547
104.5547
104.7547
104.9547

Pin Type

HOW
Order your crystals by type and frequency . .. enclose check or money order (No
C.O.DJ . . . add S, per crystal for postage, 10, per crystal for airmail .. . make
check or money order payable to JAN CRYSTALS, 2400 Crystal Drive, Fort Myers,
Florida. PHONE AREA 813 WE 6-2397

~ $1.55 EA.

4 for $5.00

FUNDAMENTAL
FREQ. IN KC
3800
4207
4258.5
4293
9 75 0
11.300

MINIATURE

~AN CRYSTAL.S
2400 Crystal Drive, Fort Myers, Florida 813-WE 6-2397



~AN CRYSTALS
THIRD OVERTONE CRYSTALS - HC6 /U HOLDERS

.."'M'' IU
01".1 n
,,~

n.'s"
4 1 . " "n ..,,,
".llSO
" ...n
~.-

ISl..n.
• .,0
1S2'
...0
.~.
.~,

."0m..".
• ..6.".1S7).......,
...0
•••t
"'91

""...10
S.20

""" ..B."_.
- ,....
80'0
~"....
m •.0..
" ",,~m,
".."oo"..810.
.71.
81U.12'" ..
81"
.740
87~1

8191..~
""..n

".."91,,,-
• 610'.1.
au

"""",.,0
,."" ..a"
'''',,,,,
7 • • 0,.,.
'.",m,,,...
7B'1,,, ,,
"",~,,
..10
..10
,,~

""79)0
7 . ..
,~.

,~.

"'07...7.,.,
7••1

""......"7.7)..".-.-

".1911
".noo
• •• "SCI
"."n".1000".;10.'.0.nH
~9."'U

".'000
'9.~150
49 • • UI

'" '000".7'U
•••noo
'9.19\0....')).'.1)00
09 ••"0
49 •••••.,.,00\1
49,'000
".9."

..~-".0000
".1000
U.U"
)2. S"'"
)2••100".,00\1
n ••sec
".,....00
" • .,00
".0000
".17)0
'o.v'o' •. '1.'
".,1)0
".~..o
00.0000
OO••UO
.1.21>0
.,.S"O
~.
'0••000
'0.0670
71 .0000
".7."
".000/1
00.0000

7)91....,...
700B
1010
7.10..~'.1.'.'0,."
7OJ.,...
'''...n
7•••
' ••0
760'
7.60
761.,."..n
7••0
'.n
'61'....,..1
""no,

""nos
1710
'n.
""1112
nn

""'no
nn
"'0
11~'
,,~.
" '0" ..
,,~

110.

"'0nn.
n7)
,,~n.,
111S

"n".1
"'07H..."7'".411
141'..~
141'......,.
7440,...
"'0....
..~.."
1~n

7US......"7••1

""7)0•
7)0'

".."""10
7)l •
"IB

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

,~,

,~.

"'0".B
,,~

" ..
""" '0"7)

""".0
".'"..

sla ck for immediate
::!: 1 KC as listed in

410.29.'
••. '0""
.... 'llJ

~'.""
~...".........
.......10
.....000
.... '1 • •
••.nn
..... '91'
.....29•........
... ..000
.... '0)7
U.1~0'

..... '.00
' 4.7777
......i ..
......0/1
......U.........
".91"
" .0000
".11'0
".4100
".7000
.....00

".'''0
~' .•'oo
' •. 1000
' •• lS0'
' •. 11S'
' •• ' 00'
' ••7000
46••1>.
••••'00.....,.
"." .OUS
41.18"
.7.'000
4'.)[:lS
4'."7)
" .••1'
".7'00
41 ••U'
" . • 1.........
'7.8500
~•••ooo
".'210
" .•l,.
".002'".1."
' •• '1)0
•• . 2910
".1000
' ••~I••
' •• '000
••• .,50
".7000

" ..0.,0•
• 72•
.no.,.0
.7)0
.'00
.nl
.ns
".......
••10
••u..".."_.....••6'
.6'0..".."....
"".."...,
• Ol'"",.
•• '0....
•.,0
00".."
,~

'...
""""H O.
n14
"to
,,~

"15

"",,"1),•
" ..
,~.,,,.n.,
7)70

"n

...,.-•,0.
0'"
. 1.0
."0.1n
.21>

" ..."1
,,~

o'lS
.'1)
.~.."..n..",u ••
~..
.~o.

~..
~"• " 0
~..
""~"
""~..
""OSO.
O'l.
••15

"'0."6• ,.0...."0osn
OS".
.~.

"".....",•ut_.
•"0
un00"" .." ..

51.,
nn
)17)..~
51.,

"""M,,"
'12'....
,~.

,~.

""'.n
, ..0
s.n.."
' ••0
••92,....,..'
,.10
• 911..",...
••••,."".0
.",.,.,
'...
.~

sec•
SOil
6'1'....
.~ ,...,.....",
0'"..~..".."0140
0142
OUO
01"
011'....

~L"""01.9,51
...""eo.1.'))'
.,."'0.,....,
'1.""', ••1.0
~'.•oo.
" . 7000
" .' 0)1
• r, "0'
'1.7177
42••1"
.1••'00
41•• '11
. 1 .....
.).ec00
.,.•11.

' 1.' ''1
'1.91,.
~'.901'
4>.0000
".121'
4>.0)10
4>.1'.1
4>.IIU
4>.i.)\
4>.212243. ,"1
".2'"".nH...".,
.' • • 070
~l.""'"
OJ."I'
OJ . 'U'

" .""4'.591)
" .•19... ......
".7000
" . 70"
"."0'
.....00
".7717
....i ..
OJ ••'""
" .05U.,.....
4>.9000
U ••,...'.9...
... . 0000
44.c)70
....07••
".Illl
.... . 1..1
••. IISI
~·."2'
".1"2
".11)0

'2)0
'2))...
'2"
"""..'2"".1".."..
)2"

""....
..U..""'0,,"",.
"U
..91

~"
~"
~..
~"~~
~~

~..
"""2'
,~.

,~,,,,.
"11
...0
'021....
,~,

."........

..7)
S011
' ••7"..
"""0.
"2''''0.n.
)14.

"..

". "71" .n'.
,".1)00
" n" .".'HI
H .'l)9
H ••"7
l •• """"
SO.I."
' • ••• 9l
' •••'00, .
".0000
".""".JI.," .,.>0,..,."
'9 ....0
".10n
" .7"7
...1711".n••
... 1)00
" •.,11
H ..........,.0
~O.OOOO

~0.1l1i

'O .I~.I
ee. UlO
4'. 1222
"."90
40. 29.1
40. U))
~O.~....
~O."l~

~O.'U'

' 0. "". . . ..01
' 0 . ' 91'' •. 02'.
~O . '0"
~O. 7407
~O. " ••
~O.'I'.
40 ••50.
" . U U" .H••40.,,)0
.0.'.10
.1.''''
.1.10••
41 . '))'
41 •• 06'
.1 ... ...t."U

.,.,
" ' 0.,..
" 00
4)10

"'0.,.,.,.,
'''7
""~..
""...0
. U I
"OO
..20....
"'0."..'.0.,.,
• • 10
..,0
••••
" "..."".0.n,
41.'
UIS41.,
.~..n.
40".",
...0

' ''0,.,0
,,~

••n
'9S.'0.,,,,.
'0"'0"
OO~

'M''ll.'U,
'i.O
'20S

".0"0
' •.un
l •• IUI
'O .IUI
, •• , ' 1'
' •• 1'91
'6.1•• ,
, •. nH
,•. no,
" •• 0 ••,. .......
" .' n.
' s , stu
l ......,..,."
".on.
'0.06"
'0. '0"
' 0 . " 0 ',..n"
, •• "01
'0. ' 1••
".Ul., "
' 9, ,.
.. ..'00
".91"'....,.
" .0000
".0'"n.o•••
n.uu
".1"1
".1.'1".>000
".2111".,...
n.1UO
".29.'
J1.))))

".H"'7."17
)1 ."74
" .44..."."1')7.'00\1".'U,n.))"".,.u
" .e".".0 .
H.O ." .
"."0"
".1>12
)7. "01

The followi ng fre que ncie s cee ,n
del ivery, frequencies guaranteed
kilocycle•.

7000·1300
7151-7199
7000-7175
~ 6 6 7 4780
7000·7150
7034·7082
7000·7425
8334·8900
1001·8221
8056-8166

".1000
n . 70 OO

n . •'"".0.12
" .1000
H .I117J) .l.,.
H.ln.
)).44"

))."9'
)3 . 1000
" ••000
)) •• 000
)).9500
)4. ' 000
)4 . 0 ' 00
)4 . 1 000
34. UOO
... .l'OOO
)4.1100
)4. 244.
".))00
34 .'000.........
".408.
" . stU
" . ssoo
... n .........
)4 ••122
.. . . '00
... ..08
... . 000
.. . ·21'
".Iln
)4 •••00.......
".9211
n . oooo
". 0444
H . lO' O
".SUI
n.)}"H." ,.n.Ol.o
".'0)1
,.•••0." .nn
".1140
".Ui." .....
".91"
n.u"
n ......
" .9777
lO.OOOO
l ••ono

lun<lom,,'ol
fundom.n 'o'
doub'.
',;p'e
h;p"
t,;pl...
"'"'"

TYPE 243
EACH

3 for $2.00

>1.1100
27.1,.0
21.2200
n.U50
>1.)19<1
n.'''o
21••041
21.0291
n.oo"
>1 .1000
".1.00
27.72'0
n.7711
27 . ... '0

le.''''20.0200
2••7000
1• •72'0
2•• '500
2••""0
2......
2e, 9221
2e.9150n._
29. 2150
2' .nO/l
19• • :l'IO
2' .70/10
....7:1S0
1' .1000
29 .eno
29.9500
'0 .0000
'0.0601
'O.U))
50.11)0
'O.ll.O
'0.4lSO
' 0 . 0444
' 0.....
'0.700<.1
50.7250
)0••221
' 0 ••00.
' 0 ••750
5O." SO
' O.9)}'
H.OHO
n.oooo
n.un
'I.un
'1.).808
!I.oo.o
' l . 0750
H.700/l.......
".0000

75c

PRESSURE TYPE CRYSTALS

21 . 0'00
11.'. '0
11.4>)1
21.40..
11.'77'
,I ••OJ)
n.eooo
n •••••
11 .Hoo
21.UU
21.,000
12.)111
-u.....
l '. H Il
l ·. 'lU
n.nH
n ..."v.ono
n .•H'
n . • • • •
1'.9'"
)0 . 000 0
1O.0H'
1•.U"
:><0.1000,...."
:><O.nB
:><0 •• lll
)0.9122
l' ••60.
24•••••
".206'
1'.4122
2).""
"."":l'I."""
1'.0'10
1'. '000
2$.1111" .......
".99"
2•• 11..
~. un

1<1 .2200
16. 15011
26.""
26.0000
26••6..
20.70)1
16.'000
~.1)00

10.e222
20•••••
2' .000/1
21 .0000
>1 .on,
21.",,"

CRYSTALS
7000 '. 7300
7151 '07199

U,OOO 'o U.350
14.000'0 ~~ . J 5 0

2 ' .000 '0 2 I .450
2 1.100'0 2).250
21.000 '0 29.700
50MCtoHMC

l H Me 1o 148 MC
145M.Cto I H MC

lO.2041
Ll.lll,
U.'062
u .n. ,
11.)112
n.60U
n .4)12
1l.UU
11.40.2
11."12II.,.L,
n.6002
n,"1>
n,.IU
12.4".
U.)250
U.4,50B.'OO.
16.506Il
lO.'999
10••2'.
11.00.0
17.2$50
17,'000
17.USO
U.4))0
U.9))0
19.00.0
1• . ).000

I •• u n
I •• noo
1....0/1
1••••0/1
I ••••••
:1<1.0000
10. H6.
1O.nu
1<).4100
10:4>50
1<)...n
10.))))
10.6106
10.1000
10.'0.0
1O.1n.
10.7711
10.00'0
1O.Un
20.'0'0
'IO••OJ)
:xl.USO
1<1.9111
11.0000

EA.

Type FT· 243 . A mo.t rugged type ha vi n g .093 pi ns a nd
..4 86 pi n .pac,ng I \12"1. De signed to operate On fre.
que ncy in 32 mmfd oscillator circu it. The q uartz cry. tal in
th is holder i, e ither .5" x .5" o r .5" x .6" a nd is he ld be.
tween two sla inleu steel e lectrodes by sp rin g pressvre ,
It i, by fo r the mas! popu la r crystal of its ty pe in use .

'201
HlO
HIS

"2''2)S,,,.
)2'0
'1'0
))lO

".'
~""IO
)4'0,".
~..
•.,0
~..
.~,

.0"0.M.

.0••
0110
~I"....
" 1 ,
'1,0
'1'...,.,)).,.0

•

~O-",.'., g.n ...1
40''''' '0' n.o;<o
20-", • ••, g.no:<.'
20-""'e< g.n•••1
15-m.'.' g.no.ol
15_m.'.' noo;<o
10·m.'" g...'o!
6·m.'" g.n. & ' e<h.
2-m.'.' g.no,o!
2 mo'., no.;,o

EACH

.~.

""n".",.,...,,,..~
U ..
UI1
n.o
. H l.."
~...."
~".."
~......
"n" ..
,,~

""_._._.
~se

""" ",,~

""..~
~..
~..
~"
~"
~~

~"~....~....
S"I
~~

~..
" ..

4 for $5.00

,,~

tno
l i n
lin
lIl"

"",,~

6'"
"",,~

lin

""•=..1210
1212
• '10
.m
""""1227
un

"".".."."".m
'2'.
,,~

,,~

""•no
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4 'or $5.00

The CR23/U is (I fhird or fifth over.
lone crystal designed 10 operate
10 (I ser.es over tone circuit, Jrd
overtone from 10 to 52 Me, 5th
overtone 52 to 75 Me, .005"/. ta l.
etence, from - 55 ' 10 + 90' C.
M a ..imum drivll 5 mi lowoth . Usl.
ing in Me.

H20
1"0
,~.

'''0,,~

)}TO
,,~

,,~,
S610

""'600
,~.

"",,~

S660
>790,
'110
lIH
lUO
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,no
)feD
)970
>960
1990,,,'
701'
"V
7025

""7050
70,"
7070,-
""""lllS'1).
""

FT-243 AMATEUR BAND

CRYSTALS

$1.50

PLEASE SPEC IFY SECOND CHOICE I N CASE WE DO Nar HAVE CRYSTAL ORDERED

~AN CRYSTALS
2400 Crystal Drive, Fort Myers, Florida 813-WE 6-2397
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~AN CRYSTAL.S
Low Frequency (;rySfal8

J ' '' ' ULI .11 "0, OC U L wc: . ..
370"( to 5.0K( in FT 24 1 Holde r,..~ ,..,,,,, _ .,~ D·· ••

7ScFO R LATTICE NETWORKS - SINGLE SIDE B.4.NO - lOW FREQUENCY OSCi llATORS
EACHMA RKERS _ ETC. Alt crys lol, lil ted o re fvnd o menlo l f reqvencie, in Kiloc ycle, . Chonnels

o 10 79 ond channels 270 10 289 compri se ,el, o f 80 ond 120 cryll0l , . 3 'or $2.00

IT 2", ORDER BY CHA N N el NUMBER AND FREQUENCY ' l>ll ,. 1. C' yU H ' O...u Ol .....

10, fO_ Atl MAl l
]".121 m 441 .111 m ....... I....J Clo....

_ .IM x,
1'1I. "'1.... C....- ]N.141 " N. ..h•..J Clo. .. , 4 1 0 ._ ., c.,...... ....•.n. '" lOW fREQUENCY OSCILLATORc.,..,a! .., ·u o.OOO ". ..,

JO'''H ":IN.'11 '" c....... .., ".....xe N • ." .... . KC N .
~- " Fr... . KC N• . 451.:1&& '" $tit ..... X.

370.:170 , .00,_ m UI.-u •• n 7.nl X 107.4e» ,.

··-l } 7=f-
uz.zzz • 401.:I&a ,.. 414.0 74 ., 4n.71" ... " O.I M ". _m '"
)74,074 , 401 .152 " . u .ooo - 45] . ' .... .. <1 " .-'» .. 1~_Zin ")U._ n, 44Z.1" - u s.• n se "54.I N '" ....5 55 - _ .121 x,
.su.• ,. , .. 0.s.10<1 .. .~~ ~, .......... ,a ........ 1 ee 511 .11 1 ,.
.slS.'" no _ .1" ." ..n .ll1 - U l .401 ., ... 1 ...... ", .s1l .1l 1 -.s11 .111 no ..os.sn ." .. n .ll' " 'M= ~ ....s..sU .. a, I ._ -

f~ 1- .~F1-
" 0 5 .5" " .. n . I" - " s ' ..l!S' .. ....1~ - al l.~ ".s11.11' •

.s".I" ", 405.... .. ." ..n.530 " U ' .111 '" " u .n l ". 5 11..... '"3" .530 • 401 .• 01 ee ..30-551 ... ...1.11 1 .. ...1 . 1.5 .. a l • .• l a ,.
"00I .J..JJ ~ ...sI .... 1 " "'''111 ", .... .11 1 ~ I la.lll '".JSO.sn n •
. 00ll ..l!S' .. . 3 1 .... . ." ,.,~ m "" ,031 .. 51 5 ._ ",

H I ,"' I • .00ll.'11 - .31.3.J.J " . n .M l " "" ._ ... 5 15,'" ,.
H I ..... no

• 11 . 111 "
. U .l l.J '" • 0I1..JAI ... ... ,... '"

1 11.01S ", t- !.Hl,ll.J ,
. 11 .11 1 - .:U.nl '" • OW.•IS .. • " ,Ill' .. 5 1• .• • • ,,.

Hl.l.J3 ".
. 12.500 '"

• 15,0l7 .. ..OIs.nl ... . \10.111 .., UO.• l.J ...
..ss.,nl ",

. 12.M l aa • H. I II ". • 11<I, 5101 ,.. • I>O.H I .. 511.111 ... ...-.'_ ....,
3-85,"5 • .. Il.n ,.. " l • .o n ~ ..8 8,1011 " • 1 1.- ... S U .8 ' I '"JIll. 11 1 '" .. I".". .. ..3 1 .500 ... 488 ,055 '" . U .S\I1 "

S25.GOO ... eo TO.)$1 ,0l7 • " ' 5 .2 11 .. .sa,•• • ". ..81 .1 11 .. .. . 3 .055 ' 28 .16I ... eoo KC
Ul.SOO ,,. ,.. ...

*• '8,888 '"
• .)$ .Ill ' " ..8 . .... .. ... .......... .. U7 .111 '003-81 .• n ,..

• '8.881 "
....0.:11 '" • ' 0 .370 .. .......... ". 521.'" x ,

U I .• 19 ..
. " ,0 1S " . ."O.H I .. .'0 .131 .., " " .' l.J '" 1:Kl.SSI .., QUALITY CRYSTALS11>0.111 ,..
. ' 1 .1 11 .. ... ..- ... • n .211 .. . ...11I .. U l ,. ... ...

31>O,H I " .. II,.... ", • • 2.5'1 ., " 2 .1 11 ", . 1t7.111 'M al.J ,3l.J ... For Ev~ry Purpose1.1._ ..,
410 .110 "

....1 .0 1S ". " 3 .'11 " , • " ,141 .. 5u.n2 .,.
111.5'3 ." 410 ,131 ~, .......... .. " ' •.OH X . ....11 ... IU 8 ,11I - In Slack For3'I,OSS ..,

UI.UI .. ..... ..... '" "S.GOO ,.. 101.'" x , 1l'.5OO ..,
1......... " .II,UI ~. ".1 .' 3 1 '" " U .l n .. 101.151 " SJ,ll .... - I",",edio t~ De l iv~ry3....... . ~ "U,III ~. • ... .2M .. .,•."'*' ". 501,111 x, 540.1'11 X •
,.,..U .,. " .,.111 '" " ' .111 ". SOl ,IO<I " 24·HOUR SERVICE1".1'Il1 .. ..... .1... ..

Al l CRYSTALS ABOVE WERE MANUFACTURED FOil: THE GOVERNMENT AND ARE UNUSED, TESTED AND FUllY GUARANTEED

MC7 CRYSTALS

$2.00 EACH

% H pins, 3.4 H pin .podng,
a va il a bl e in 2182 , 2 6 3 8 .
2 0 03 , A7 SS 1(( a nd 0 11
mo rin e frffq u.ndts.

CR1A1AR
PrMS"" 'YJM
err-tol used in
~CR.S22 , etc.

$2.00 EACH
..,11 frffq ueneiffs fra m AOOOI((
to 86S01(( ovailob l. with
'h H pin spodn; ond %H pin
d iam . Spe-cify frffq U~ney de
sired .

PRESSURE.TYPE
CRYSTALS

MClde 'a Order

TYPE 243

FT-171

"' 11 C,.,.ta l,
.005 % M I ••

$2.00 EACH

Fa r 8(·6 10 , ete.

$2.00 EACH

Avoilablff in 011 f. equ ~nciffS

from 2000K( te 86501((

Availo ble ;n 011 f'ffq ueneiff s
from 20 0 01(( re SOOOI((.

" SJ A N
_c

CRYSTA. L'S
'or h •...,..~ ~...

Order your crystals by type ond fr.quency . . . enclose check or money order (No
C.O.OJ . . • odd Sc per crystal for postage. lac per crystal for airmail ... make
check or money order payoble to JAN CRYSTALS, 2400 Crystal Drive, Fort Myers,
Florida. PHONE AREA 113 WE 6-2397

CR1 A1AR 7ScPrMSU,e type EACH

1
crystal lKed in

3 for $2.00seR-S22, "c.

)~hff following frffquffn ciffs ore in l tock for immedia tff
dfflive ry , frffquffn ciffs quor nnteed ± I 1( ( os lisled in
ki1oeyclffs .

5620 6611 7580 8114 8285 8389 84 77
5645 6633 7695 8133 .3 8301 8405 8486
5646

6641 7705 8146 8306 8407 8494
5710 6666 7850 8154 8307 8408 8550
5835 6 727 7860 8162 8315 8409 8570
6160 6680 7910 8185 8310 8410 8580
6240 6860 8000 8198 8320 84 16 8645
6250 7033 8001 8 200 8328 8423 8650
6260 7038 8002 8 209 8344 8 4 28 8 66 0
6440 7083 8006 8 225 8345 8430
6460 7210 8 007 8 228 8353 8431
6510 73 72 8008 8236 8 357 8435
6511 74 66 803 0 8262 8367 8446
6520 7488 803 7 8264 8368 8449
6522 . 2 751 6 8046 8269 8378 84 5 2
65 27 . 7 75 20 8050 8 270 8380 84 62
6541 7540 8065 8273 8383 8464
6605 7565 8086 8284 8 385 846575 70 8092 8395

HOW TO ORDER. • •

JUN E 1966

~AN CRYSTAL.S
2400 Crystal Drive, Fort Myers, Florida 813-WE 6-2397
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.JAN CRYSTALS

CRYSTAL WAFER
ASSEMBLY II 3

SUB -MINIATURE CRYSTALS IN He -IS/ V TY PE HOLDE RS MOUNTED ON A WA FER SW ITCH
ASSEMB LY.. HI GH QUAL ITY CLOSE T OLERANCE CRYSTALS . MANUFACTURED FOR AVIATION
TRANSCEI VER USE. ALL CRYSTALS MOUNTED ON A PRI NTED CI RCUI T COMPACT
$WI TCHA BLE UNIT .. ALL CRYSTAL FREQUENCIES LI STED I N MEGACYCLES ..

CRYSTAL WAFER CRYSTAL WAFER
A SSEMBLY II 1 ASSEMBLY II 2

88 .00 98 .00 82 .00 9 1 . 00
89 .00 99 .00 83 .00 9 2 .00
90 .00 100 .00 84 .00 93 .00
91.00 101.00 85 .00 94 .00
9 2 . 00 102. 0 0 86 .00 95 .00
93 . 00 1 03 . 0 0 8 7 .00 96 .00
94 .00 1 04 . 0 0 88 .00 97 .00
95 .00 105. 0 0 89 .00 98 .00
96.00 1 06 . 00 90 .00 99.00
97.00
19 - $ 25.00 18

1 0 8 . 0 0
1 09 . 0 0
1 10. 00
llL OO
11 2 . 00
113. 00
114 .00
115 .00

35 . 00

,
CRYSTAL WAFER CRYSTAL WAFER CRYSTAL WAFER CRYSTAL WAFER
ASSEMBLY II 4 ASSEMBLY II 5 ASSEMBLY # 6 ASSEMBLY # 7

36 .00 36 .50 16 .90 17 . 5 0 26 . 0 0 28 . 5 0
36 . 10 36 .60 1 7 .00 1 7. 60 26 .50 29 . 0 0

82 .00 87 .00
ORDER BY

36 .20 36 .70 17 . 10 17 . 70 27 . 0 0 29 . 50
83 .00 88 .00

36 .30 36 .80 1 7 . 20 1 7 . 60 27 . 50 3 0 . 00
84 .00 89 .00

ASSEMBLY
36 . 4 0 36 .90 1 7. 30 17 .90 28 .00

85 .00 90.00
10 - $ 1 5 . 00 10 $

66 .00
NUMBER15 .00 9 s 14. 0 0 9 $ 14 .00

88 .00 98 .00
89 .00 99 .00
90 .00 100 .00
91.00 101.00
9 2 .00 1 02. 00
93 .00 1 03 . 00
94 .00 104 .00
95 .00 105 •.00
96 .00 106 .00
97 . 0 0 107 f aa
28 crystals - $

Crystals i n misc . holde r s
As s or t ed crys tal blanks
Pkg . ammonium bifl uor ide fl ake s
Packe t gr i nd ing compound
Plas tic conta iners
Woode n c rystal blank h ol ders
I nstruction s

Kit # 1 Kit #2 Kit .,-.
~ 20 35

6 12 15
1 2 3
1 2 3
2 3 5
2 4 6

$ 3 .95 $ 7 .50 $12. 50

• ' ..
r '- --l '.. -

•

HIGH QUALITY CRYSTAL OVENS

THE OVENS LISTED ARE NEW AND FULLY GUARANTEED . PRICED AT A FRACTION OF THE IR
OR IGINAL COST.

STOCK NO . IA-l

STOCK NO. J K-2

STOCK NO . BU-3
STOCK NO . BU-4

LAVOIE OVEN FOR BASE STATIONS 1 1 5 VOLTS AC 60 TO 1 000 CYCLES
DEMENSIONS - 4" HI GH X 1 7/8 X 11/ 2 FITS OCTAL SOCKET . 75° C.
REGUlAR PRI CE $ 35 .00 ••••••••••• ••••••••••• ••• • $ 1 0 . 00 t::A.
J AMES KN I GHTS 7SoC. OVEN 6 .3 V AC OR DC . FITS OCTAL
SOCKET . FOR ONE CRYSTAL •• •• • • •• ••• •• •••••••••• $ 2 .50 EA.
BULOVA 550 OVEN C. 117 V AC FITS OCTAL SOCKET •• $ 2 . 00 EA.
BULOVA 700 OVEN C. 12 V DC FITS LOCTAL SOCKET • • $ 2 .00 EA.

.JAN CRYSTALS
2400 Crystal Drive, Fort Myers, Florida 813·WE 6·2397

102 13 MAGAZI NE



LIBERTY ELECTRONICS
WANTS TO BUY FOR CASH

Electron tubes and semiconductors
Most any type or quantity

Receiving, transmitting, special purpose, magnetrons, klystrons
We will make you an immediate offer in cash.

Surplus communication and test equipment
AN /GRC-3, 4,5,6,7,8, 10, 19,26,46, VRC-12
AP / P RC.8 , 9, 10, 25
Test equipment with ARM, SG, URM, UPM, USM, and TS prefixes
Communications: AN /TRC-1, 24, 35, 36
Receivers: AN /APR·9, 13, 14, R-388A, R-274, R-390A, R-391, R-392,

etc.
Indicators: 10-250,251,387 257A, etc.
Aircraft: AN /ARC-27, 34, 38,44,52,55,57,73,84

AN / ARN-14, 59, 67, 70
AN /APS-42,81
AN /APN-3, AN /CPN-2A, AN /APN-84

Also: Tektronix, Hewlett Packard, Boonton, and General Radio
•equtpment, etc.

Special sale
SP-600 Receiver $295.00 4CX1000A-New $120.00

Liberty Electronics, Inc.
548 Broadway
New York, New York 10012
Phone 212-925-6000

JU NE 1966 ,.3



TEAR OFF AND GADGETEERS SURPLUS ELECTRONICS 73

MAIL + 5300 VINE STREET

CINCINNATI. OHIO 45217
PLEASE SEND ME YOUR FREE GIANT CATALOG:

NAME CALL .

ADDRESS .

Cl'I'Y STATE ZIP .
-- -- ------------------ -------------------------

SEND rOR OUR

rREE

CATALOG!

LISTING THOUSANDS OF SURPLUS GOODIES
FOR HAMS, EXPERIMENTERS AND INDUSTRY

• RECEIVERS, TEST EQUIPMENT, TRANSMITTERS
• SEMICONDUCTORS, MODULES, READOUTS
• COMPONENTS, SCOPES, GENERATORS, TUBES, ETC.

GADGETEERS SURPLUS ELECTRONICS

,.4

5300 VINE STREET DEPT. 73 CINCINNATI, OHIO 45217

13 MAGAZINE



SLEP ELECTRONICS CO.

TOP CASH DOLLAR PAID PLUS SHIPPING
ADVISE CONDITION AND QUANTITY!

EllENTON, FLORIDA 33532

MILITARY SURPLUS ELEC
TRONIC EQUIPMENT: ARC-27,
ARC-34, ARC-38, ARC-44, ARC
52, ARC-55, ARC-57, ARC-66,
ARC-70, ARC-73, ARC-84, ARN
14, ARN-18, RT-220C/ARN-21,
ARN-59, APN-22, APN-70, APR
13, APR-14, ARR-41 , COlliNS
51X-2 RECEIVER, 17l-7 TRANS
MinER, 51V-3, 51Y-3, 618S-1.
RECEIVERS: R-388, R-390, R
390A, R-391, 5IJ-4, RT-66 THRU
RT-70/GRC, R-108/GRC, R-109/
GRC, AM-65, RT-77/GRC-9, GRC
10, GRC-19, PRC-lOA, PRC-25,
TRC-1, TRC-7, TRC-24, AN/TCC
7, GMD-1. TEST EQUIPMENT
WITH ARM, SG, PRM, URM,
UPM, USM PREFIXES. Mili 
TARY ELECTRONIC TECH MAN
UALS. NEW BOXED TRANSMIT
TER TUBES. AIRCRAFT IN
STRUMENTS.

WRITE, WIRE, PHONE (813) 722-1843, Bill SlEP, W4FHY,

EXPORT DIVISION

DRAWER 178

JUNE 1966 lOS

---- -



ELI HEFFRON & SON, INC.
TS 418A 400-1000 meg signal generators, AM, PM or CW emission $325.00
TS-419 900-2100 Mc Signal Generator ______________________ 325.00

Millivac MV-l7C Voltmeter 1 mv-1000V _ 75.00

Lambda C-281M 125-325 v, 200 rna _ ___ 60.00

Lambda C-481M 125-325 v, 400 rna .. . . . . . . . . . . . . . . . . . . . . . . 95.00

Lambda C-881M 125-325 v, 800 rna . . . . . . . . . . . . . . . . . . . . . . .. 125.00
Electronic Measurements 234AM 0-300 v, 0-500 rna . . . . . . . . . . .. 125.00
Electronic Measurements 204AB 0-500 v, 0-300 rna . . . . . . . . . . . . 100.00
DuMont 404 Pulse Generator 0.05-105 microsec . . . . . . . . . . . . . .. 175.00
Hewlett Packard 212A Pulse Generator .07·10 usee at 500 watts. . . 200.00
Measurement Model 79 Pulse Generator __ 95.00
General Radio 720A Frequency Meters 100-210 mc . . . . . . . . . . . . 140 .00
Lamda Model 50 power supplies. 0-500 volts at 500 rna . . . . . . . . . . 125.00

TS·497B 2·400 Meg Signal Generator with manual $195.00

Tektronix 514D Scopes $250.00
531 Tektronix Scopes, wide band scopes with interchange-
able pre-ampli fier versati lity. $525.00
Tektronix 105 Square Wave Generator used for checking
wide-band amplifie rs f rom a few cycles to 20 mc $200.00

••

• I , <.
" ~

•• "·0. • ,
I;

Tektron ix 512 Scopes . _. .... __. __ . . _

Dumont 333 Dual Beam Scope . . . . _. _.
Genera l Radio 650-A Impedance Bridge _.

General Radio 667 ·A Inductance Bridge . .

Marconi TF·I I 02 Amplitude Modulator . .

Panoram ic SPA·1 Spectrum Ana lyzer with
220-4000Mc RF·3 Head _..

Vect ron SA-30 Spectrum Ana lyzer with
X-band RF head _.. _ __.

Kay Model 240B Mega-Node . _.. _. _. _.

Kay Model 866·A Van -Sweep, 4 -120 Mc
sweeping oscillator _.

$200.00

$350.00
$100.00

$140.00

$120.00

$750.00

$450.00

$100.00

$350.00

All equipment used and surplus, in goad condition.

Orders FOB Cam bridge, Mass. Sorry we do nat issue catalogs or lists

ELI HEFFRON & SON, INC.

106

321 ·329 ELM STREET CAMBRIDGE 39, MASS. EL 4-8572
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WE'LL BUY ...
Any surplus piece of e quipment you hav e, in ony condition. We'll pay any ship ping, pay yo u in 24 hours,
and guarantee thot you can 't get more money elsewhere.

WE'LL SELL ...
Any piece of equipment listed that you wont at the lowest prices possible because of our low overhead,
high volume opera t ion.

WE'LL TRADE ...
You a brond new, unopened carton piece of first quality equipment-any brand you name-ot our low
low price for equal value on any surplus item you have to offer.

SPECIALS FOR SALE Measurements-80 Signal Gen
erators $249.50; HEWLETT-PACKARD: 4000, YTYH-(Rack Mount)
$165.00; 536A (new) Freq. NTR 1-4 Kmc $350.00; 430C Pwr. Mtr. Exc.
$160.00; Special ... Brand New Klystron Power Supply (in sealed car
ton); H.P. 715A $195.00; H.P. 717A used $175.00; 152B Dual Trace
Amp. $125.00; Ballantine 300 YTYM $69.50; H.P. 450A Amplifier
$75.00; Marconi RLC Bridge TF868/1 $260.00; General Radio 544B
P.U.R., 1208A P.U.R., 1211 B P.U.R., 1263A P.U.R., BC-221 Freq. mtr.
125-20,000 kc $75.00, TS-174 Freq. mtr. 20mc-250mc $139.95, TS-323
Freq. mtr. 20mc-480mc $169.95, TS-186 Freq. mtr. 100mc-l kmc
$279.95; TEKTRONICS 105 Square Wave "like new" Generator
$275.00; AN/URM 25B-Sig. Gen. $295.00; AN/URM 26--Sig. Gen.
$295.00; Easterline Angus 2.5-025 MA Recorder, AW $195.00; General
Radio 1021A Sig. Gen. 250-920mc $375.00; Boonton 170A "Q" Mtr.
$275.00. Send for catalog.

WANTED TO BUY NAVY; " TE D" TRANSMITTERS ANjSPN -S. 7. 11 . 18
RADAR RAYTHEON 1400. 1500. ANjURA-8. 17; AN jSPA-4, 8, 9; ANjGRC-3, 4. 5, 6, 7. 8, 9,10,19,
26,46, RT-66, 67, 68, 70, 77 AM-65jGR, PP-1I2jGR, R·108, 9jGR, R-1I0jGR, T ·195jGR, R·392jURR,
R.125/GR, T·235 jGR, SB-22/PT, T-368/URT, RT.196/PRC, RT·174jPRC·8, RT·175/PRC -9, RT-176/
PRC·10, T-217A, R·278B, MO· 129A, j GRC-27; ANfTRC·24: T·302A, R·417B, PP-685A, AM-912, 3,
AM·914, 5, AT-414, AM-682fTCC ·3, AB·332, MK·133, MK.122, ME-82, J-532, TA·219/U ; COMMER
CIAL AIRCRAFT COMMUNICATION5-ColI;." 17L·4, 7, 51X2, 3, 618S, T 4795·3, 479T-2, 18-s-2, 3,
4.5780·1, 578X·l , 51R-3, 618M-l , 51V-2, 3, 4; ARC : R·30A, C-59A, RT·lIA, (21A), C-67E, R-38A,
T-27A, c-toox. T·25C, R·35A, R·34A, R-3IA, IN .l2, 13, 14 & All TEST SETS : H·14, H·14A etc.;
INDICATORS : 10·250, 1 10-387, 10-257, 10-307, 10·310, 10.351, 10-663, 10·1103, 10-637, etc .: ALL
COLLINS, WESTON AND ARC INDICATORS AND CONTROL UNITS. TEST EQUIPMENT-5G-12AjU,
SG· 1A/ ARN, SG-13jARN, ANjURM·32, AN /URM ·48, ANjUSM-26, AN /URM -43, AN /ARM·68, T5
723CjU, TS·330, TS-621 , ANjURM-44, ME-30A/U, TS-5050jU, AN /URM·25 , SG·2A/GRM, AN /URM·
81 , AN /ARM-22, AN /ARM-65, AN/UPM·98, MO·83AjARN, OS-8E/U, AN /UPM-32, TV·70jU, TS·683,
AN/URM-52, ANjTRM·3, AN/GPM.15, ANjURM.26, ANjURM-80, AN /ARM ·8, ANjAPM-68, AN/
APM·66, SG-66A/ARM, ANjUPM-99, AN/USM-16, TS·757, TV-2C/U, TS·710, TS·510A, ME-60jU,
AN /PSM -6B, WE ALSO BUY ALL H·P, BOONTON, ARC, GR, PRO, FXR, RFL, BIRD, TEK, MEA5.
CORP., BALLANTINE, ETC.; RECEIVERS: AN /APR·9, 13, 14, 17, R·388, R·388A, R-390, R-390A, R-391 ,
R·392, R.nO, R-389, R.1I25, SP·600, R.274A, C, 5lJ, CV.253/ALR. AIRCRAFT EQUIPMENT : AN /ARC 
34,44,38,52,58,27,73,84; ANjARN -14, 21 , 54, 56, 59, 67, 65; AN /APN ·70, 81 , 84, 22, 122; AN /
APS·20E, 81 , 100.

SPACE ELECTRON ICS CO., Div. of Military
4178 Park Avenue Bronx, New York 10457

JUNE 1966

Electronics Corp.
CY 9-0300
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DENSON ELECTRONICS CORPORATION
MILITARY TEST SETS MILITARY COMMUNICATIONS

TEST EOUIPMENT
19.606-Small com'fact sync. gen. m fg .

a s part a " Block" 3 mil itary
equ ip . less few m inor ports &
tubes, no sch.

29 .1 08-AXR- l / 10-66 indo

29 ,27 5---BC·306-A Antenna Tun ing
Un it for 8(-37 5

19.2 15---8(-6 14 E Speech Amp.

29.3 57-BC-638A Freq, Mfr .

19,181-8( -639 Rec.

19.2 59-6C-645

19 ,388-BC-654A Tra ns. & rece iver
w /PE·I03 Dynamotor, coble &
mike

29.357-BC-638A freq . meter

29.353-BC-906C treq, mtr.

19,394-8(-7330 re cv r. wytubes

29,379-8C-9060 freq . mfr.

19,260--8(-1068 Rec . ccov. t o 2m

19,407-BC659K with PE120-B power
supply t ra nsmitt er, rece ive r
27-38 .9 me

29,.i33-Model CG-60 ABO Lecher W ire
Freq, 390-940 Me.

29,286-CU-168 / FRR A n tenna Coup ler

29,2SQ-FRS /U t req. meter range 10
100 me

29.0 18- 1D-66 / AXR-l Ind icator (NX·
32-49672 )

19 ,7 50-1 -9 7·A Rf tv . Bia s meter

29,322- 1-126 Sig. Gen.

29,305-LAD Sig. Gen. (Li ke T5- 14 /
AP ) 2700·2900 MC

29,377-LAF-2 sic. Gen .

29,302-LAF·3 Sig . Gen . 100-650 MC

29,385-LU-3 Te st set

29,365-ME-51 /U P 3100-3500 MC

29,329-ME.57 /U Mod. Me ter

29 ,337-2.3NS/8 Noise Gen .

29,047---QS-42 / USN-24A Osc .

19 ,2 39 - PRC-1 7A Tra nsce ive r 2 uni t s

19 ,751 -RT-181 /APGJO less tubes

19,408-TG34 Code mach & Key

F 100.00

U 25 .00

U 14 .50

P 24 .50

P 10.00

P 2 4 .50

N 19.50

U 49 .50

F 14 .9 5

U 10 .00

9 .95

U 10 .00

F 19.50

LN 39.95

LN 30.00

LN 89.50

LN 345.00

U 25.00

7 .50

U 49 ,50

IN 99 .50

U 199 .50

U 129.50

LN 99.50

N 99.50

U 3 45.00

U 139.50

N 149.50

F 3 4 .50

N 19.95

LN 3 4.50

29,303-5G8 /U NOIse Gen. wi sc h. U

19,294- TRC·37 0-467 Midget VFO
I ¥e x 2Ya x 4". Mini. tube·2
mg. band; I ) 1.6-3.0 mcs; 2 )
2 .8-5.2 mcs. VFO (1.6- 5.25 me) U

19,739. T RA. 7 (CV· 3 1) w/pwr sup. U

139-TDZ xmttter-S chassis w/tubes

139B-TDZ xmitter-3 chassis P

29,367-TS-' I /CP N

29.305-TS-1 4AP (l AD) IN

29,007-T$-34AP Scope U

29,03~T5-34/AP Scope U

29,392-T5-107 / TPM-1 LN

29,368- T$-111 /CP Freq . meter 3 .728-
3 .9 15 Kmc N

29,367-T$-1 11/ CP Freq. meter 3.320-
3 .508 Kme N

29,358-T5-127 / U La voie Freq . meter
375-725 Me U

29,359- T$- 127 / U Lavoie Freq. meter
mode l lOSS U

29,37D-T5·133 /UP wcvemeter P

29,350-TS· 144 / T RC· 6(XC-3 ) 218-328
Me I N

29,354- TS-1 46 UP LN

29,353- TS-1 47B /UP CBX 8 430-9660
Me IN

29 ,39 5-TS- 147D/ UP LN

29,366-TS-148 /U P 8420-9660 me LN

29,306-TS· 182/U P Sig. Gen. IN

29,393-TS-184A/U P IN

29,369-TS· 186C / UP Freq. me ter 100-
1000 LN

19 ,3 69- TS186E/liP Sig. Gen . I N

29,042-TS-305B /U P Pwr. meter IN

29,202-T5-375 VTM F

29,33D-TS-382D/U IN
29,298- TS-413C /U P LN
19.371 - TS-418BU 5ig . gen . (A N-URM-

49 ) 400 -1000 Me
29,394- TS-452A /U LN
19 ,28 2-TU- 5· B Tun ing unit F
29,4 I 3-SG-45/URM-26 RF Si9 . Gen. cov-

ers from 4.0-408 mc-e bands IN

99.50

24 .50

99 .50

99 .50

69 .50

75 .00

129.50

29 .50

3 4.50

79.50

75.00

75.00

25.00

25.00

10.00

39.50

19 5.50

195.00

245.00

195 .00

39.50

89.50

199 .95

229 .95

129.50

39.50

295 .00
3 49.50

350.00
279 .50

5.00

195.00

Write For Free New
Anniversary Catalog 966A-l

IMPORTANT: To sa... space, the fol lowing items hIVe been
coded I S to condition;
N-Now
LN--like new melnS Ippea ra nce, condo etc. but may be dusty.
U-Used in aen. is aood condo & usable without repairs.
F-fli r, in rhsonlbly aood condo but minor repairs may be

required.

P-Poor, these items will require ma jor repa irs to ma ke op·
erationll & should be considered more a source of spare
parts rather thin useable.

All items Ire offered subject to priOr Slle; I II prices are
subject to chlnae without not ice. The prices listed .re NET·
FOB, Rockville, Conn.

108

DENSON ELECTRONICS CORPORATION
P.O. Box 85 Rockville, Connecticut

Phone 201-TR-S-S198

13 MAGAZINE



•

coa x

$14. 95

$2. 49 ea.

WATT HO UR METER
::'oIanufactur ed t» u en
era t E leclr lc ('ompa ny.
Operate s on 110 votrs .
60 CYCle, :5 amp~, ,I n
"Je phase . reads 4 di g 
its , I dea l for the sho p.
a pa r tments , t r ai l e r s ,
etc. P rlee : $2.95 enrh
F . O.B . Pasadena , Call
fornla .

.... ..-- .

COA X CABL E RG59A/U

5fl I t , roll cem nlete wnn
flltinll: S.
PRI CE

All pr ices FOB Paradl:na rmJerr
oshencise noted. N o COD 'r .

X. BAN D P OW ER LEVEL T EST S ET.
T S -36/AP
Brand new . In original
nnckf ng . has acce ssor ies .
Measures 10 to 30 dhm.
8700-9500 me.

T S . I02/ AP RA NG E CALI B RATO R
T hh ("f.l'~lal l"lmtr"lJed
pu lse g~neralOr pr",Jlicl's
a «uua re-tonped, 50' 1'0It
")'l\{'hrun lzing pulse of , H
rotcro-ccmc , at a orr of
100. son. 16UO or acou
('P~. and a I r lang ula r
ma rke r puls e of 0. 4 microseconds dura t ion
at a prf ec r res nond tne to a pUlse-echo
tli, la nc., or 1,,00 ft. T he phase between
th e ma rke r and ~}'nc. nurses Is con tln uous _
II' I'arla ble from _ l lIO to + IllO dCjl: rt'cs.
P R IC E , $12,50 each

BC I33 5 2.C HAN NEl FM T RAN SCEI V ER
:lO·:I! 1 tI,e, T h is unn
is "oll, p l,'te wl ill
III 11l1H'S "Iw rati ul:
(rum .'Itlw r I; or H;

."011. I) 1' . t K~ l f

,:h J ajll e d 1''''I't'r
· ~U I'I'-Ih , . C r Y' I,a l
",," t r o L' ...-nst t tve
sunreme c r t"rs«..I t,
.\I>PTOX. ,j lml'th iol'Po;.

ll" x t ON X 6". Aonrcx. 24 Ihs. t: n lt ('011'<
1,l ple wi t h tnhcs, Sclll'lUatic diag ram and
11 rescru "'" Ili S trllel Ions. . . $25 ,00

U. S , NA VY
145·0AY TIM ER

T hi s unit was used
by the x evr to acti
vate a nd de-acttvate
mines a t se a. lI a ~ a
setti ng rrom 1 to 14"
dan.
U nit Ctlntslns a 12
von D .C. perma nent
magnet motor, preci 
sion clock movement,
s w i t c h es. anproat 
matetr 30 bran p re 
clsl on gpars; e nclosed

In a metal case with Inspection window.
,\ pp roxlmalc d imens ions: 3 0/.. '" d is ., 4~

long. t:nused condit ion.
Co<t Govr rn mc llt hU llllred , or doll srs. Onr
price: $3.95 ea ch. po stpaid .

Q
v »

250- W AT T
S OL DE R ING

IRO N

2"'''x 4%'', WI. 3 '1. pou nds .
POWER TRAN SFO RM ER

Out put : 12, 24, 36 volt ~ .

Input : 100 volts. 60 cycles,
single - p hase. Wit! handle
2% amps , Steel case Is
!,e rmet lcalb' s eal ed . 31,f,"x

$2.!I ~

8- DAY A IR C RAFT CLOCK
2,I-hr. dial and c ivil dmc
Indica to r. Center swee p sec 
lind hand . tumt nous f ig IJ r('s
and ha nd s on black face .
Case Is made of black plas
t ic 3l,i,~ mounting. M anu
rec urred by Wa ltham W a tch Co.

$20.95 P ost pa td

R G 58A COAX CAB L E
52 OHM . 100 ft . lengths .. . . . ,. , $3.95

NI C KEL CA O IU M BAT T E RY
1.2 VOLTS

HechargcalJle t housa nds Qt times .
A lka Jlne storage bat ten' etn
tered -p ta te . F lat vol ta ge cu rve
du rIng discharge. W ill hold
charge fo r long period of time.
HI gh <1lscha rge ra te up to
no am ps. Still- proof. ma)' he
used In a ny pos it ion. AfJ prox ,
{i-ampere-hour ca pacity. D l llI c ,j 
stone: (j'" h igh; 2~ wi de ; ~~

t hick . Appro,; . wt. 6 oz . t .s es
1",ta , siulll hydrcxlde (30% E l e et ro l tt~ ) .

$1.95

DI RECT -R EAOING MAGN ETI C
COMPA SS

:F ull - fl oa ting card, eempcn -

@
- . s a ti ng mag ne ts . a nd d la l ligh t

, a va i l. In 6 - or 12-v. bu lh .
• I~ Luminous dia l. M gfd . b.I'

, Be ndl"C-l' loneer. 3 1,, - x 3',4'"
.,-' x 3 %~ . 1~ lbs.

$8. 50 postpai d.

YARIA C TYPE Y20
Inpu t 1 ~ 0 volt AC 50 /t,o
crc tes ou tput r ange 0 -140
""Its , 20 a mperes ,
P HI(' E • . .. . . . . $37.50 ea ch

T CS OYNAM OTOR S
J2 \'olt D .C. inpu t, \.1.9 a mps; output 4 ~ n

vc u D .C. at 200 ma new ....•.... $7.95

12 ~olt n C. Input. 3.6 a mps ; output 22"
I'olt D .C. a t 100 rn a new . .. . . $2.95 each

RAD IO COMP ASS RE C EIVER
B5/AU:-;' 7 Frequency 100 to 1150 K~

P rice , .•... $17 ,5
B" .\fAIl:-;'1 Price , , $2 7.50
Loop I. I' ~ 1 L:'ot Price , ., $ 12. 5('
Control Box C4/ AR:-;'j P rice $ 1. 50
Ind ica tor 1SI,\ P rice .. .. ,., $ 4. 95

xromus
di llon.
Control

:'off~ v.vsco. 1l0-'I'0It AC. ae-cr cre.
s tnzte- phase . Ll.Lv-annroved. Brand new
$3.95 includ ing sta nd.

NT· 6 WillA R D
e-vr n, T S T OR AG E

BATTER Y
Itated 2,4 a mp. hr .
A p peox. dime nsi on s :
3%," I. Jt 1%" w. J:
2\4" h. W ei ght : 1
lb. 3 oz . (plastic
case ) Dry ·charg{'d .

$2. 50

MI NOR S WITC H

~
I""" to -nostuon, a-pore wil li

", ' ..~ SIOPfJer coil and reset coil
-;; , <> 6-1~ \'ol ts D .C. orr -normal

- , . non-brfd glng wiper a p-
t-l~ nrox. dimensions: 4" 10llg
r~ x 4%"'. hl l:h J: I "''' Wide .
,fl --- ' we ic ht : I lb. $9 .95

GEN ERAL ELEC T R IC F ULL WA V E
BRIDG E GE R MA N IU M R ECTI FI ER

Input 11; 'I'olt AC. out
put 115 volt D C at 10
amperes almro"lmale rll 
meuslons ; ~'~4 ~ x ~ ~. ~ x
;'':'~ long we f ght : 3\-1
I h;.
P RI CE ... . $9.95 each

10 or more, $35 .00 eac h.

TEST SC OP€-SY NCHR OSCOPE_
P U LS E A NA LYZ ER

IIl · .5il /A I' .·\ · 11 , L a te
Production. :'lod ula r
8tlb as~emb ly const rue 
tton, Video am p lifi e r
Is flat to 4 me .
3 H!'1 presen ta tion .
'rest -scone suwtueth
2., -20.000 CY. li as ail
norma! re s t c s eo n e
ccntrcrs. As s}'Il"hro

svo pe a nd pu lse analyzer , accents r.. ,< !liB'
Or nt'gath'e pu lses . Vldt'o delay cl rr'ult
Ilt' r mlh lCH'linc {'d ge or pulse to he '(' ('n ,
Ca llhrated -dla l horizonta l shif t me~gurp ~

pul. e d urations f rom 0.5 to 100 mtcrosec 
OIuls . a tn owave -csctnatoe calibrato r meas 
ures recurre nce ra tes from 200 to GOIIO
IlIlS accora te within 0,4 % . nutn-tn powe r
s upp b' re qutees 115,· , 400 ev. 19G watts .
~; x l erna l dO (')" powe r supply may be mad"
to fu rnish p lus 350 and-1300 'I'dc and
63 rae. In exceflent condit ion, with all
HI t llllf'S. schematic wi t h parts va l lle~ .
pafls - h)('at lOn p ictures , uperat Ing Insrruc 
tllIns , thcor)' exntanarton. and mai nte nance
char t. . S hipping we ight 60 Ibs . Vsed ,
I"ood. Pr ice ea ch $ 19. 50

POTTER & B RUM FI ELD R ELA Y
.tt!'l:.r 5 1. !'l S l' D r Siii·
8.000 ohm 11/l6~ ,'~
dla . z 1 1l / 1 6~

long . Approl:. wei ght -
l or;. He rml'\ lra lt)·
se aled S tall<la r<l i -Dln minia tu re base .

. $2.00

OI L CA P AC ITORS
I mfd. 25 ,1111 0 Y, D C Westinghou se I n 
terteen Tn,e FI' S tyle 1313854.

$39.95 eac h

ANTENNA WI R E

I .~(l f t. s t rande 'l (,<lflPH
P Ri CE .. . .. $2.95 ea.

12 FT . T ELEPHONE
S T R ETC H COR D

3 con d uctor wire with J K -53
and a l:3 1/GT plug.
PRI CE $1.49 ea.

C& H SALES CO.
2176 E, Colorado St., Pasadena, Calif.

MUrray 1·7393
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COLUMBIA GEMS!!
COMMAND RECEIVERS
190-550 kc Q5er. Excl. condo . $ 14 .95
190·550 kc R.I IA late model.

Excl. condo . . .. .. .. . . . . • 14.95

550· 1500 kc R·22 late model ,
Excl . condo $17 .50

6-9 me. Excl. condo 14 .95

INPUT
6vdc @4A
6 vdc @ 4 .25 A

12 vde@ 4 A
12 vdc @ 4.2 A

All models sa me size:

COMMAND TRANSMITTERS
2.1·3 me T-18/ARC-5. New. . . . . .. . . . . . . . . . . . . • •. . . . . . • .. . . . . . . $ 9 .95
3-4 me T-19 /ARC-5. Excl. condo 9.95
4-5 .3 me T·20/ARC·5. Excl. cond . 5 .95
4.5.3 me BC·457 . New ... . . . . ... . .. . . ... .. . . . • . . . . . . . • , . . . . . . . 9.95
5 .3-7 me. 8C-458 Less xta l. Excl . condo 5 .95
7-9 me 8C-459 Less xtol. Exc! . condo 14 .95
MD-7/ARC-5 Plate modu lator. Excl . condo 6 .95

TRANSISTORIZED MOBILE POWER SUPPLY
All bra nd new, factory closeouts. Order now white the supp ly la sts .

$14 .95 each for any model
OUTPUT
150 vdc @ 130 rna
300 vdc @ 65 rna
300 vdc @ 130 rna
400 vdc @ 100 ma

13~ x 4 34 x 31;4".

AN /ARC-I TRANSCEIVER

AN /ART-13 TRANSMITTER

100- 156 me. FB far
two me ters. Good con
d it ion . . .. , $24 .95

2- 18 me . 100 wa tts
AM-CW. Excl . cond.
$39.95

110

MICROPHONES AND HEADSETS
All new manufac tu re .

T-170 corbon mike wi th PL-68 plug . . $9.95 HS-33 headset-600 ohms . . $6 .95
RS-38A carbon mike with coil cord . . . 9 .95 HS-23 headset-4000 ohms. 6 .95

With large chamois cush ions for HS·33 Or HS-23, add $3 .

LATE MODEL 14FRXD TO AND
REPERFERATOR COMBO

Features sync motor, creep head TO . See

February 1964 CQ for more detail s. This

unit replaces the olde r type TO model 14
recreferctor a nd it saves space . Ex. condo Non-typing . Not tested. $75 .00

Add $25 for ove rha u led and gua ra nteed units .

WRITE FOR OUR LATEST BARGAIN FILLED FLYER

COLUMBIA ELECTRONICS SALES, INC.
4365 W. PICO BLVD•• LOS ANGELES. CAL. 90019 • PHONE 213-938-3731
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COLUMBIA

BRAND NEW EIMAC, PENTA, RCA
TRANSMITTING TUBES

GEMS!!
BRAND NEW EIMAC, PENTA, RCA

TRANS·
MITTING

TUBES

New •
3828 .
4-65A .
4-400A .
4X150A .

FULLY
$ 2.95

9 .95
24 .95

9 .95

GUARANTEED • NEW
4CX2508 .
807 .
810 .
8 11A .
866A .

$19 .95
1.75

14.95
5.95
1.95

$100.00
15.00
14.95
19.95
24.95
25.00

JUN E 1966

SCR-522 AC POWER SUPPLY
RA-62 rectif ier power supp ly for the popu lar SCR· S2 2 two meter transceiver. Suppl ie s

all necessary voltages. Input 110 voc/60cy/l ph. Excl. cond o $19 .95

COLLINS R-1 05/ARR-1 5 RECEIVERS
This is the best receiver buy in the country. It tunes 1.5 -18 me, has two PTO osc illa-

tors. See June ' 6 5 73 for more detail s. Excl . condo " $49.95
AN/eRe.7 two meter walkie talkie . Easy to convert . Excl . cond o $ 9.95

TELETYPE EQUIPMENT
All complete and visually inspected but not checked ou t . Add $50 to price s below
if you wont an overhauled a nd guaranteed machine.
Model 15 page p rinter with keyboard .
Model 15 meta l tab le .
Model 15 rectified powe r supply .
Mode l 14 clpher-Tf) gOY. motor .
Model 14 reperf typing unit, sync. motor .
Model J9 metal table .

SELL US YOUR SURPLUS EQUIPMENT. HIGHEST CASH PRICES PAID

Contact us immediately to find out. We pay all Freight Charges. We need
the following Units:

AN/ARC-27, 34, 38, 44, 52, 58, 73 • BC-312, 342, 348, 610 • TED, URT-7 •
URR-27, 35 • R-388, 389, 390, 390A, 391 /URR • RT-66, 67, 68, 70/GRC
R-l08, 109, 110/GRC • AM-65/GRC • AN /PRC-6, 8, 9,10,25. TRC-l •
T-302/TRC. R-417/TRC • TRC-24 • VRC-24. TCS • T-368/URT. TT-4,
76,98,99, lOO/TG • SG-l , 2, 4, 13, 12 Signal Generators. MD-83/ARN •
All Military and Commercial Electronic Test Equipment. All Test Equipment
Manufactured by H.P., G.R., Tektronix, All Collins, Bendix and A.R .C. Air
craft Electronics and Test Equipment. Tell us what you have. It may be
worth more than you think. GIVE US A TRY.

WRITE FOR OUR LATEST BARGAIN FI LLED FLYER

COLUMBIA ELECTRONICS SALES, INC.
4365 W. PICO BLVD•• LOS ANGELES, CAL. 90019 • PHONE 213-938-3731
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FM FM FM FM FM

t

BASE STATIONS
150 MC MOTOROLA BASE STATION 60 WATTS OUTPUT.
Sensicon A receiver in desk. top case . 115V AC su pply. Quon
tity limited , one unit to a customer. Waiver required. Less
mic rophone and clock. Sh ipping weight- l 00 lbs . $175.00

30.50 MC MOTOROLA BASE STATION 60 WATTS OUTPUT.
Sensicon A recei ver in desk top case . 11 5V AC su pply. Quan
t ity limited, one to a customer . Waiver requ ired . Less micro
phone . Shipping we ight-lOG Ibs. $ 175 .00

MOTOROLA CHASSIS
60 WATT OUTPUT BASE STATION TRANSMITTER STRIPS.
8298 final.
30·50 MC chc ssis # P8635 $20.00
150 MC cbcssis # PA8491 ond #PA8665 $30.00

(115V AC power supply for thi s chassis li sted below)

30 WATT OUTPUT TRANSMITTER STRIP. Pclr 01 2E26 in fincl .
30-50 Me chassis #PAB634
150 Me chassis #PA8461
150 MC 10 WATT UNICHANNEL STRIP TRANSMITTER. CHASSIS #P9020C

$15.00
$ 15.00

$6.00

•••
450 MC lB WATT TRANSMITTER STRIP. CHASSIS # TU204

$25 .00

RECEIVER STRIP. La bond Sensicon A base sto t ion rece ive r strip . Chassis #PA8 633. Clean
uni ts. $35 .00

POWER SUPPLY. 115V AC. YES. MAN, YES! !! Chcssts
#P8464 , 60 watt base sta t ion power supp ly. Furnishes all B+
and filamen t power for 60 watt transmitter and Sensicon re
ceiver. Used with 60 watt transmitter st rips listed a bove .

$BS.OO

MOTOROLA FMTR-80D. 40-50 MC two frequency transmitter.
6V DC. 30 watts output . Unichannel receiver with case . Very
clean units. $ 46 .00
Two frequency control head and hondsct available with above
un it on ly. $7. 50

MOBILES MOBILES

MOTOROLA T41G. 30-40 Me, 6V DC, 30 watt t ra nsmitter . Sensiccn A receiver . Fair cond i
tion , dynamotor tronsmitter power supp ly, with case. $30.00

F M SURPLUS SALES CO.
1100 TREMONT STREET, ROXBURY, MASSACHUSETTS 02120

Tel. No. 427·3S13 Area Code 617

liZ 7J MAGAZINE



MOTOROLA T51 G. 30-40 MC, 6V DC, 50-60 watt transmitter, Sensican A rece iver.
dt ttcn. Dynamotor transmitter powe r su pp ly, wit h ca se .

Fair con
$35 .00

MOTOROLA T44A-6. 45 0 MC, 6/12V, DC, 18 wa tt transmitte r. Senslcon
case.

ODDS AND ENDS

recei ver, with
$ 54 .50

Remote amplifier cha ssis from #8270 remote. In sa d sha pe.

Remote a mpli f ier chassis from FSC-l Deluxe Remote . Fair cond itio n.

Power supply #P9027 used in FMTRU-4 1V.

Power supp ly TU- 136 used in T44A-6 mobi le .

Powe r Supply???????? Motorola T41 or T51. Dual vibrator, 30 watts or 60 watts.
know which). Lots of parts a nd rectifiers . Vibrators included .

$ 9 .95

$15.00

$ 9.95

$ 9.95

(I don 't
$ 9.95

GE mobile t ra nsmi tter-30 watt t ra nsmitter. 8 0 7
DC.

•

f ina l. 12V
$ 9 .95

Above li sted Odds and Ends ite ms sh ipped prepa id .

Teletype Regenerative Repea ter-A N/ TT-63A.

Johnson Viking I, 10 thru 160 meters with tubes and diag ram.

$34.95

$40.00

MOTOROLA EQUIPMENT SCHEMATIC DIGEST. Contains a comprehensive collection o f
Motorola transmi tters, rece ivers, power supp ly, and inter-connecting diagrams for Moto rola FM
equipmen t manufactured be tween 1949 and 1954. Cove red is 30-50 MC, 150- 170 MC and
450 MC eq uipmen t. Crystal formulas, crystal correlat ion data and ba sic alignment instructions
are given. A te st se t diagram is g ive n for metering all Motorola gear. Typica l rea d ings for
many transmitters are tabulated. A brief de script ion is given for each ge ne ra l type of
Motorola chassis. Specific crystal data and complete alignmen t and 432 MC convers ion in
st ruc tions a re g ive n for Motorola T44A se ries 450 MC equipmen t . 90 pa ge s. Price $ 3 .95 P.P.

SPECIAL !! SPECIAL !!
Sche ma tic Digest when purchased with any equipme nt. $2 .95

FM equipment is offe red to licensed radio amateurs. "' ''' Qua n t it ies a re limited . Ea ch un it, un
le ss o therwise noted, is a complete receiver, transmitter and power su pply, a tube o r two may
be mi ssing . Cases, cables, microphones, control heads, and crystals a re not available . Equip
ment is offe red " as is". All items sub ject to prior sa le . Terms: Payment with orde r. Shipping:
FOB, Boston , un less speci fied otherwise. Specify carrier. Prices sub ject to change without
notice. All equipment is used and su bject to prior sa le.
" On the 140 BY base s ta tions, prose furnish a s igned sta te me nt a s fo llows:
"This eq u ipment pu rchased for use on amateur bands and will not be resold for commercial
use. "

F M SURPLUS SALES CO.
1100 TREMONT STREET, ROXBURY, MASSACHUSETTS 02120

Tel. No. 427-3S13 Area Code 617
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TM 11 -257

TM 11·61 2

TM 11·379

T M 11 ·619

TM 11·407

T M11·842
TM 11-2234
TM 11·352

T M11·346
TM 11-333
TM 11-916L
TM 11-2537

T M 11·1217
TM 11·900

TM 11-1191

1 M 11·801

SIGNAL CORPS TECHNICAL MANUALS, INSTRUCTION BOOKS
AND OTHER MATERIAL PERTAINING TO SIGNAL CORPS EQUIPMENT.

MANUALS ARE NEW OR LIKE NEW. ADD 25¢ TO EACH ORDER TO COVER SHIP
PING BOOK RATE. IF FASTER MEANS ARE DESIRED ADD POSTAGE ACCORDINGLY.
TM 11·4008 Hadlo Receiver BC-652-A ( Part of sen- TM1l·692C·l Radio Set ANI ARC-27 (Maintenance

606 ) ••.. ..... .. . . .. ...•.... .. . . . $2.50 Inst ructions) .. . . .. .. ....••..•. ... $4. 00
Radio Set Sen- GIg (Includes Receiver- I NSTR UCTION BOOK : Buper-I'rc Radio uceewer SP-
Transmitter Be-1335 and Batt ery eharg- 21flLX, SPH-210LX .. . . • • • . • • • • . . .. . . . . .. • _. . . $1.50
1'[ 1'i': -219) . . . . . . • . .. . . . . . . . • • • •$2. ::iO 1 M 11-274 Radi o Set A~/GRC-19 (Includes sene-
Interrogator Set ANj Tl'X-20 (Includes matfcs] . . . . . . .. . . • .. . . . . .. .. . . . . $2. 50
eecciccr-transmtt ter RT· 211 j Tl'X, Coder INSTR UCTIO N BOOK: Uadia Set A~ /TRC-24 Radio
t'untrnl Interrngatcr set KY-91/TI'X. Terminal Set A:'oi /TRC-35 and Uadlo R('la)' Set
acccsscnes end schematics $5.00 .\ :'oi/TIW-36 (Limited (luantiW) '" ••.. . . ..•.••. $5.00
I' r{'(lll\'n{'y shift exciters 0-39 /TRA-7 , TM 11-520A Uallio Ureelvinl: Set AN/AU~-30A

1l-:i9A/TRA-7. 0-39B and 0-3 ge/ r n A-1 (Limited Quanti!)· ) • .• . . . • . . . . . . • • . $4.00
(Lsed wnn He · GI O) $2. 15" T~111 ·5H:H ·205 -3" liadlu Set AI'\ /AltC-60 (Maint.
.\ nljJ lifi.'r Group A.\" /FUA-2 (Includes :'Ilammll (U mlted ) ...... . ..•.. . ....•.••. .•• ... $3. 00
data and schematics Pwr amplifier BC- TM 11·2601 Radin Set A~ /TftC- l , Radio Terminal
:H ll and rectifier ItA-22 •... .. ...... $2.75 Set AX / TItC-3, Radio Uday Set AN /
Power xreter TS-125 / AI' $1.60 TIW-3. Radlo Relay Set AN/ TUC-4
Power Units I'E-7S-C. D, J . K. 1', S, and Amp. Equip . A~/TRA-1 (Limited) $3.50
T, D, W, AA. AB. AC, and AE •••... $2.75 I NSTRUCTI ON BOOK Transmitting Equipment RC-460-D
Test Sets I -51, 1-51-A and 1-51-C {Ca- kcmote Control UM -20-C and Associated Equipment.
hie renafrmans t est set) $1. 75 (Colliru;) $2 .25

TM 11-2624B vettohmmeters TS-2 94 / U and T8 - INSTRUCTION MAN UA L: Radle Transmitter PW-2.5A •• $3.00
294 B/U (UCA JunIor Voltohmyst) ... $1.50 I NSTRUCTION BOOK : ARC VHF Navlgatlnn Equipment
'rest Sets 1-61-A, I -GI -B and 1-61 -C .. $1.7 5 Aile Type 15F $3.00
Telephones EF:-8, Jo:F: -8-A and EE-8-B .$1.50 I NS1 RUCTI ON HANDBOOK: Uadio Set AN{ARW-9 .. $1. 50
Power Unit i' I<: -85-L ••..•.•• " ••••• $1.50 INSTRUCTI ON MA NUA L: Radio Set SCR-593 -A ••• . . $1.50
Hospital Program Distribution System . TM.11.242 Hadlo Sci SCR-300 (BC- IOOO) .• . .. $2. 00
Includes Audio Frequency Amplifi er A~l - •
720 / U, Power SUl1llly 1'1'-834 , Amplifi er OPERATING MA NUAL : Navy Model ARK or ARK-1
.\ l\1-71U, RadIo Ueceiver 11-515. Sou nd Aircraft Radio UceeM ng equipment and Army radio
Henoducer Im -Il 7. t'ow er supply 1'1'-842 sets SCR-5 95 -AZ or 595-A ....•• . •..••. . .• . . •• $1.25
and erect rtear equipment cabinet's CY· TM 11-2230 'I'elctrnewdtcr Sets ANF / GC-20, AN /
12011. Includes operation theory.•••• $3.50 FGC-20X and AN/ FGC· 2I .. • . . ..•. $2. 00

INSTRUCTIO N BOOK : Transmitt er WG-SOIO-E and NAVY TEC HNICAL MAN UAL Tf'letypcwriters TT.47C/
).Iolor c eneratcr \\"(,-8024 (\\"111'0:' GlLy Mf gr. ) .... $2.50 rc. TT-48B / UG. TT-69U/ UG . TT-70C/UG. Tr-1 28A/

I NSTRU CTI ON MANUA L: Te~t Set. Elect ronic CIrcuit 1:G TT-l >J9A TT-130A TT-131A/ CO TT-l71 /UG
t'tua -In-t 'nn A:\ / Wm-51 (Volume 1) Includes i~- TT: 234 / SGA-3 : ... .. ..••.. .•..••• • ...• :$3.00
rormauon on t esting methods for tl"Sthlll: elcctrontc . .
{'In'ult plug-In cards, indil'ldual diodes and t ransistors TM 11·2201 Hept>rforator Telct)pewrlter Sets TC-I 6
sf t he ,\ :'oi/l\tSQ-18, .\~ /MSQ-28 . and TSQ-38 anti- and TC-17 : $1.25
aircraft systems ..•. .......... ....• •.••.• " •. $12.00 TM 11-957 Redlflcr UA- 87 (Teletl pe pwr supply) .$1.25

Same as above except volume 2. Contain s schemet fcs, T M 11-264A Radio Set AlX / GRC-26A {BC-610, n.
scope wave-forms block diagrams ami much more of all I sehemnt lc R-3S S/URR schematic,
units above. xranuals 5 Ibs M...•• .. . ...••..••.• $12.00 Freq. shut exciter schematic ..••• •• . $1.50

TM 11·2346 Projector AN/TfQ-5 (1 6 mm sound 1M 11-281 SelJplemcnt RadIo Sets SCR-3 99-A and
movie proj ection uni t ••.. " •••••••• $2.00 SCR-4 99 -A •.• •••.•••.•• , •••••. . . $1.50
Projector Equipment P lI-408 (Ampro 1 M 11-692C Radio Set A~/AUC-27 •• , • • . .• • •• .. $2. 25
projector I'II·399 ) . . . • . • . . . • • • , ••.• $2. 00 ' I I III t t d I b kd R dl S~ ARC

I!\"STHUCTlOXS for assembling and erect ing 73'-7" , an,ua us ra e par s rea own. a 0..... 250
radio antenna tower ror rhomhlc antenna. $1.25 t}pe 12 $ .

TM-11·2249-25 :\Ialntenance Teletypewriter Sets AN / TM 11·64 0A Radio Set AN / GLQ-2 ••• " •. . .. • •. . $2. 25
TGC-5 and TGC-5X ••......•.... .•• $5.00 T M 11-605 Radio Sets SCR-509 and SCR-SI 0 •••. $1.50
naruo Transmitter Kaar type I'TS-22X $1.50 T M 11-517 Radle Set AN/ ARC-44 ..• ••• , • • , • • •$2.50
Teleh'pewriter TT-4 / TG , •• •..•.. . .. $1.50
Td ctypewrller Sets TO-7, 7-A an d Tele- T M 11-5826 ·205-34 Radio Receiving Set AN/ ARN-32 •• $1.25
trpcwntces TO-7 -B and TO-37-B .... $1.50 TM 11-687 Radio Set A~/TRC-24, Uadio Terminal
nant« sets AN/PRC-S, 8- A, 9, 9-A, Set AN/THe -35 and lladio Hclay Set
10 and 10- A Operation and urganfza- ANITItC-36 .. • • ••••.• • • • , ••••.•• $3.00
tkmul xtamtenence ....•• .•• .• ,. - . . $1.25 T M 11.851 Radio Set SCU-244- n and RadIo Re-

INSTRUCTION BOOK : ll adlo Sets A~/VJtC-19, 19-X cowers R.274A /FRR R-27 4C. R-320A /
and 19-\' , , $1.50 Fm \ R.4 83 /Flm and R-4S3A sene-

TM 11-6 20 Ilaulo Sets SCn-608-A-R and HCR-628-A mattes. ALSO SI'-600 schematics . . . •$3.tlO
HC-6S4 Xmtr. and BC-683 Reeefver
data and schemaucs .. . . ..••. •.. .••. $1.50 INSTRUCTIO N BOOK : Radio 'rtansmtt ter T-278 / U an d

TM 11·621 Radio Set AN/ GItC-41 $1.25 T·416 / Glt $1.50
T M 11·5820-295-10 Radio Set AN/GRC- I 9 (Operators TM 11-808 Radio Transmitter T-159A / FRT $1. 25

Manual) •. ......•. . . .•..•.. .•.•...•..••..• . . . $1.50 T M11-810 Uadlo . Transmitter T-171C/(o'R and
TM 11·235 ltadlu Sets SCH-536 -A-B-C-D-E and F Ant . tuner TN-I71 " $1.50

Also designated BC-6ll (Walkie Talkie) $1.50 TM 11.2671 Radio Transmitters types 96 A, 96C and
I NSTRUCTION BOOK: VIIF t ransmitt er Type TV-20. !16C3 Wilcox ••• , . ..•••• •••• • •• •• . $1. 75

TV-20 / 1 $1.50 TM 11·820 Radle Transmitter T-4 /FUC and T-5 /
T M 11·856 Railio Recelree R-390 / URR .......•• $2. 00 F RC Power n ecu ncr PP- l / I<'RC Modula-
TM 1l·856A Radio Receiver R-390A/ URlt . .. .. •.• $2.50 to r MO-1 Switch Panel SA-2' OscUla.
TM 11-896 Uadio Itecclving. Set AN/Flnt-12. In- tor 0 -2 , Ampllficr A1\I-2 •.• : $2.00

eludes schrmatlcs Power Supply UA-
74-0. Receiver It-27 0 $1.50 INSTRUCTI ON MANUAL: Radio Reeetser R-392 $2.50

I NSTRUCTI ON BOOK: Uadlo Set AN/ GRC-19 , . $2. 50 TM 11-5820·295-10 Radio Set AN/GRC-19 (Operators
I NSTRU CTI ON BOOK. Radio Set AN/GItC-10 . .. . . • •$3. 00 Manual ) (Limited) •• , ••• •• • •• , • • • • • , • •• ••• ••• $3.00

LARGE LISTING OF MANUALS AVAILABLE. SEND lO¢ COIN OR STAMPS FOR COPY.

QUAKER ELECTRONICS
P.O. BOX 215 HUNLOCK CREEK, PENNSYLVANIA
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TilE R. 4: c, WILSON CO~IPANY
I.F. & Audio Str-ip from AHC-2I. H as
AVe, audio ACe, ANL, Sq uelch, 3 Aud io
Stages, BFO, 3 select iv ities, 2 mechanical
filt ers, triple convereton and 15 modern
tube... Easily converted 10 a low cost, high
quality receiver for any frequency, ham band,
Mars, Unicorn, CR, WWV, 5SB, AM, CW,
etc. Com plele with ideas a nd pill connections
(or co n ve rsio n . • _. _. _... . _.. , . , _. _. $12.50
I.F. & Audio Strip Schemnt!c, find out if
the st r- ip is what you want for your project
the low co st way and order a sch emat ic et
only , . .. _. _., .. ... • _•.. _.• , . _. . . . _. $1.00
UI-IO, LM.I3, LM-14, LM-15, and LM-18
Frequency Meters, almost Identb-al to the
well known BC·221 hut u hit smaller. Use
with n 100 k c. standard and Interpolate to
ge t very acc u rate frequency readine s (rom
125 k c, to 30 me, H as internal 1 me , cr ys tal
sta nda r d and modulation. Requires small
power su pply, Insides very d ean hUI outside
has a patina o f dust fro m a few years of dry,
dry sto rage, cl ea ns up perfectly. First orders
get he",t numbers. W/ 0 hook o nly. . 34.50
Anc.I, 2 :tleter 'Transcelvee, well-known
li nd easily co n ve r te d 10 AC use. Greal for
network operation as only one crystal is r eo
quired (or both transmitter and receiver, one
or Ih e fi rst frequency syn thesizing ri gs. Has
seco n dary (rani en d !W that you r-an hear
two channels at once and lie completely
confused •. , . . .. , . _, . , .. , . _. II mere $25 .00
( :ry!'llnl Cullbrutor, (rom AHT·13. plug in
sub l'h ll li l<i l'l with 20(1 k c. xtul and eireu it s 10
obtain I< u IJ harmonics . . . , . , .. _.. ... , $8.95
Ann·) 5 Receiver, hy Colli ns, 1.5 to 18.5
nn-. ca n be converted to a sl ick , accurate
receiver by using arti cles in 73. Will read all
fr equencies 10 1 kc., has two PTO osctl-
Iators , ., .. , . . _ , . , . . _ , . . $59.95
51)·600 JX Receiver, Hammerlund, an all
purpose com m u n ica t ion r eceive r that give s
fir st class ope ra t ion on all frequencies (rom
5JO kc. to 5-1 me. Tunes SSB with no trouble,
has crystal chan nels (or net o perat io n, xtal
filter, variable IF se lect ivity, very low drift ,
good con dit ion . For people who wan t more
than a ham band only r e ceiver. Lowest
price .. _.•.. _. . . . . _. •. . . . . . ... •. .. $225_95
Sone~' Tape Deck, new, nice pi ece of ma
r-h inery, build the elect ron ics you rself and
save II mint.. ..... . . .. ... . . . .... ... 6-1.99
Ult r a \l'hle Hand Hecelvcr and Spectrum
ArHllp:t'r, Polorad SA·RI, IlIlIes Ih e (anla8lic
nlll p;:e of 10 mc. to 40,000 nil'. This is the
.sor t of elluipment that is I1l1lld y (or t·erlify.
ill p:: Iransmitters, chec'kinp: TV or Radar
stat ioll!;, HF Spcetroscop y, works well, looks
good, nol military, used very little and

priced war below new, co m p lete with
manual 1995.00
007 Infr-a-Red Sp,.· Scope, (nee Snooper
Scope) , good working co nd itio n, with case,
navy mallei US/C·3. Reall y 10 go. Have Iun
in the dark $39.00
Vuractor- Transmitter- Multiplier, pUI in 20
wall s at I ·U me. and get uut about 12 wall s
ut 432 me, with all power su pp lied by your
transmitter. Beller over all power efficiency
than an all lube rig, A quick way 10 power
thai amateur TV stat ion . Made by VHF
Associates. New , ., . , . , . . , . . , . . . . " 55,1.95
Ht-c-eivt'r, RME 4350, exeellent condition,
r-nmpuet unit which works very well on ssn,
has AI" and RF gain, BFO pitch, BFO In
jecrion, crystal filter, doubl e co nvers ion ,
hand apre ud on all ham bands plus 160
meters and CB band. The price is remark
a b le for so much receiver .. _. . . . . .. 99,00
Delux Gt"iliter Counter, Haird-Atomic model
4 10, exeetlent co n d it io n, an AC opera led
unit d esi gned (or co nt in uous duty radio.
act ivi ty m onitorfn g, u ..ecl to prevent co n 
laminalion problems in industrial or gc v
e rn men t ser vices u sing r adioactive m aterial s.
Wilh hook . , . . _. _.. , ... , _.. . . ... . 197.50
AnT-I3 Trunsmitter-c-complete e xcep t for
lid and lubes, 1001 thi s (or parts or remove
lile tlU !>1 howl pre...e r vati ve {d ust } and se t up
10 transmit 350 watt s on all hands (rom 2
tn In JIlC', A dehydrated , ., .. , $25.00
Cemnn-reial Tape Ht-c'ur(lc'r, dual decks,
will record or play all day, automatic switch
ing from one 10 the other if II break occurs
01" the tape runs out. Automute your station,
put in background music, monitor your
channel or phone, en-. etc. 3* IPS, large
red, floor model with instruction hook
. . . . . .. . . . . . . . . . . . . . . . . . . , . , . . . . . . 625.00
Frequency Meter, LA -6 Lavoie, 100 to 500
IJIr. e xee llent cal ib ra tion, makes most of the
0 1her VHF·UHF meters look like 10Ys . Dial
is on many (eel of hack Hghted microfilm,
inte rnal o ven con trolled crysta l sta n d a r d .
This alone call put yo u in business. Excel.
lent eondirion, with hook _.• . . . . . _. 5595.00
Transmitter, 1% Meter, T ale-Dynamic 111(".
with cr ys ta l (or 22..1.5 me. type 10018, input
a bo u t 5 wall s, very co m pact, 8x2x..l inche s,
cas}' to hook up. FM or use h final driver
, , ., .. _, , . . , _ , . $18.75
Tllrllt,l.lhh~. Gates Cn · l l , vcry heavy hroad·
I'as( turnlahle (or Hi·Fi work, Ihree speed ,
reqllire i'l 3,5 m(d capacilor _. , . , _., . . $..19.00
2N243 Trnnsistors, ~iIi (, Cl n, audio ., 4/ $1.00
IN:i4· Diodes, some peoillc sl ill like Ihem
at only _ ,. , , . ,. 10/ 1.00

I

011''' ''11' dln-el rr..m thi" • .1 or ".."d • "Ia m p.. d ad "r"M~..d .. " 1..,,.'1 roll' lat..d eq u i p men t lI"t. Nole that .11
.....rd.an,IlMe I. u sed unl..". oth .. ..... I•., ..ot..d. F.O.R, D.·..... II' . 11' 25% d eposit 0" CO l) oll'd.. roa. To . "'0 1.1 del. y,
..... tI l'o "l a liC'" OH 'lI' ag" will h e II'cturn...l . CaMh rew ard.. roll' i .. ror lion I....ding to pUil'<'h . "e or qu .llty indu.tri.l
8u r l'l u_.

TilE R. 4: C. WILSON (;O~IPANY
Box 393, LiUleloll, Colorado 80120, Phone 303·794.6936
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DAVEN Frequency" Meter- Direct indicating frequency
meter covering 25 to 5000 cycles in four ran~es

(.1•.5-1-5 kc). Exc, Condo •.... . .. .. . .. .. . $ 29 . 5

85 kc if tronsfcrrners, ARC Command series. $1.2 5
2830 kc if transformers. $.69
14 15 kc if transformers. $ .6 9
15 me if transformers. $ .69
190 to 550 kc. RF-ant-etc. (3 can assembly) $ .75

TRANSISTOR BOARDS. Pay only 5<- per transistor .
Other ports free. Minimum order. $ 2. 50

NAVY QRM FILTER
$1.95

1020 cycl es. Some a s the
FL-B but more elaborate
with cord and PL55 and
switching con t rol on slant
pa ne l for easy viewi ng.

Speciol BC906- Fre Quen cy meter-150 to 235 mc in
handy carrying case. 500 microomp meter and No
tional 4" velvet vernier worth for more than the
special price of $ 7. 50 used.

7.50

2.95
3 .95
2..50
1.50
2 .50

Meters) 3 .95
2 .95
2.95

CRYSTALS

VERSATILE MINIATURE
TRANSFORM£R
Same as used in W2EWL sse Rig--
March, J956 QST. Three sets of CT
windings for 0 combination of imped
ances; 600 ohms, 5200 ohms, 22000
ohms. (By using center-tops the im
pedances are Quartered ). The ideo I
transformer for a SSB transmitter.
Other uses: interstoge, transistor, high
impedance choke, hne to grid or
plate, etc . Size only 2" h. x 3.4" w.
x 3,4 • d . New and tully shielded.
$ 1.49 e e ., 3 for $ 3.9 5, 10 for $ 12.50

100 KC- Ho lde r 1 3 /1 6 x 1 5/8 x 21 (8
100 KC- " l " Diam. x 2"
200 KC- " Octol
400 KC- " FT 241.
sao KC- " FT 241 .

1000 KC- " Octol (f or Freq.
1000 KC- " HC6 (Midgets).

10000 KC- " CR 1.
100 Assorted Miscl. Crystals.

FT 243, FT 241, CRI. Etc .

wtth 4168 tube .

UHF SERIES M-359 Used .2 5

~u~
UG- 175 New .12

M-359 UG-176 New .12

50-239 New .3 5
50· 239

Pl·259 New .35

Pl-218
Double Ma le New .89

~
SO-239SH U~d .J'
UG-260 Used .J'

S O- Z39SH { U..d .3'UG·6Q4

~~Pl-2590
New .5'

Pl-258 New .5'

" T" New 1.69
UG260/U UG '

SILICON CONTROLLED RECTIFIER GEC40B . 25 amp.
$3 .95
$ 0 .39
$0.59
$0.39
$ 1.0 0
$3 .95

1B43 and IB37 .
$ 3.9 S

$ 12.9 5
$ 2 .9 5
$2 .9 5
$9 .9 5

Each $ 3 .00

SILICON TOP HAT. 600 PIV, 200 mo.
SILICON TOP HAT. 750 PIV, 1.5 A.
SILICON TOP HAT. 200 PIV. 1.5 A.
SILICON STUD. 50 PIV, 5 A.
2C39A TRIPLER ca v it y- less tube.
2500 CAVITY TUNER for 1B40,

New , less tubes.
416B CAVITY comp lete
4X150A SOCKETS. New .
4-400 CHIMNEY (SK4061 New .
4-1000 SOCKET (SK500) New,
1637,1640, 1B43 tubes

COLLlNS--$ing le sideband mul.tip:lex generator usi~g
mechanicol filter F84 z-2 or similcr . With schemaflc
and data. $ 22 .50

COAX CONNECTORS
TUBES

1840 1.00 6AKS .4 0 832A 4.00
2API 6.50 6AL5 .40 902P1 3.95
2C39 5.00 6AQ5 .40 1625 .35
2C4J 4 .00 6AU6 .40 5692 1.00
2C40 5.00 .J. .40 5763 1.00
2C44 1.50 6L6G 1.00 5894 12.00
2E26 2 .00 12AT7 .40 5842 5.00
3824 1.00 4168 5.00 6146 2 .00
4X150A 7.95 808 1.00 8012 1.00
SR4GY 1.00 813 9 .00 8020 2.50
6AG5 .40 815 2.50 8025 1.50

Radiart 6821A (RCA Ml
8391A) used to mobilize
AR·77 & AR-88 rcvrs.
Input 6 to 8.5v dc as se-
lected by a 4~pos i t ion

switch to xfrmr tops. The
vibrator is Mallory 63 4C
or Rcdrcrt VN-IO or any
4 -p in non-synch rep la ce
ment. At full load, the
pock draws 12 amps. A
15A fuse is in the bat
tery cord furnished . An
OZ4 tube rectif ies . Out 
put is altered. New, with
instruction book, sche-
motte, & ports list . Shpg
wt 12 Ibs. Cot. No .
806VP 1. Only $ 2.9 5 each

4 fOf $ 10

POWER SUPPLIES
COLLINS MODEL 100 Variac controlled-metered fo r

both volts and mo. 0-500 v a t 200 mo.. . $ 55.0 0
PS 1. Zero to 400 vdc a t 110 mo a nd 6.3 v 4 c.

Variac con trolled-metered . . $ 2 5.00
P5 2. Zero t o 300 vdc at 6 0 ma a nd 6.3 v 3 a .

Variac con t rolled and metered. . $20 .00
PS 3. Zero to 300 vdc at 100 ma and 6.3 v 4 a.

and 0- TO vdc bios. Variac and mete r. ... $ 30.00
P5 4. HIg h voltage for CRT wit h 6.3 v and 2.5 v

a nd in ten sity and foc us controls $1 5.00
PS 5. Small rig (5Y3). Plus 215 v, minus 30 v and

6 .3 v _. . . $ 7.9 5
P5 6 . Grid bios supply. 2 scale, O~5 and 0 ·25 vdc.

Metered $7 .9 5

Send fo r Ca ta log # 13 1
All orde rs FOB Chica go--

Sub ject prior Sale.
Illinois Reside nts add 4 %
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TUNING FORK FREQUENCY STANDARD. SOD cycle.
.001 % accuracy . Operates from 24 VOC at .18 A.
Removed from new equipment . $ 7 .S0

NICKEL CADMIUM BATTERY. Re
chargeable thousands o f times. Alka
line storage battery sintered plate .
Fla t voltage curve during discharge.
Will hold charge for a long period o f
t ime . Hi9:h discharge rate up t o 50
a mps. Spill-proof . M a y be used in any
position .

R10 5 / A RRlS-COLLIN5 RECEIVER 1500 t o
complete wit h 14 tubes, 100 kc crystal,
PTO's. schematic, e tc . Exc . condo

18 500 kc
2 Collins

$6 7 .50

1.2 vo lt s . 3.5 A H.
1.2 volts. 25 AH
1.2 volts. 50 A H.
1.2 volts. 100 AH .
All are guaranteed .

New $1.49
Exc . $3 .95
Exc . $5 .95
Exc . $9 .95

Ask for qucntttv p rrce.

PANADAPTER-I P6 9C / A LA2 . See J un e 196 4 issue o f
73. New wit h 14 tube s. $ 35 .00

R4! ARR2 Versati le receiver covers 23 4 to 2 58 mc
but can easily be converted t o just about wha t
ever you choose. W ith 11 tubes, and sche
matic . $ 6 .9 5

ID169C is Q compoct d isplo y
unit with 3BP1 , S-I2AU7
3-5726, 6AS6, 6X4, 6AQ5,
intensity, focus and position
ing controls, plus a DC mo
t or driven switch you can
use for mony automatic
swi tching funct ions outside
of an oscilloscope-or just
use the 18 BNC coax con
nectars surrounding it . like
new. $ 14 .9 5.

TUNABLE ARC RECEIVERS
R10A -5 S0 t o 1500 kc New $ 3 4.50
Rl1A · I9 0 to 550 kc New $ 29 .9 5
R13A · 10 8 t o 135 m c Exc, $ 29 .9 5
R19A - 118 to 148 mc Exc. $39.95
R23A - 190 to 550 kc Exc. $ 12.9 5
D10~ I 2 vol t dynamotor for any above Ne w $ 7.50
C744 /ARC adoptable cont rol box . Exc. $ 1.9 5
TAC SHAFT Fle x ib le t un in g cable. $ 1.0 0
PLUGS· As required. Ea ch $ 1.0 0

$39 .9 5
$ 19.9 5
$ 39.95

$ 7.9 5
$ 1. 9 5
$ 7.9 5

TRANSFORMERS
3 800 VCT-2 .7 Amps (2 20 in)
2260 VCT-400 ma ( 115 in)
4000 VCT-750 ma ( l i S in)
530-0 -530-420 ma ( 1 15 in )
2100 V Scope- TO ma (115 in )
8 H-500 ma choke.

RG-8 /U Patch cord- 15 fee t with PL-259 on each
end . New $1.49, 4 for $5

ART-14 TransmItter- to 18 mc. Exc, $4 7 .50
O·16-Low freq uency osc. for ART-13 . Exc. $ 5.9 5
5X-25. Hallicrafters receiver. Exc. $ 75 .00
SX~110 . Hall icrafters receiver. Exc. $ 89.00
BC-458 (T2 1) Commonad transmitter. New $ 7.50
T464 /ALT7 . Transm itter for 50-174 mc USIng

4X 150A's , etc . Exc. $ 39.9 5
T465 /ALT-7 . Trcosrmtter 162-352 mc using 6161 '5.t

etc. Exc . $ 39.9 ,);
COLLINS Vor. Mod . El im . #39 IA-2. 420 mc rig

using 2-2C39A' s, Bird termoline, etc. $ 59 .50

DECADE RESISTANCE BOX. 0 -1000 ohms in 1 ohm
steps. Centra l Scientif ic. $ 5 .9 5

Also 0-10,000 ohhms in 10 ohm steps. $ 5.9 5
APX·6 TRAN5PONDER~ 1 2 1 5 me. Less tubes. $7 .9 5
JACKSON #652 Audio oscillator. Exc. $3 9 .9 5
HICKOCK #1108 VTVM. Exc. $ 12.50
TS-226-2 meter watt or power meter. New $9 .9 5
TS-667. Convert ible t o M otorola Test set . Hos

100-0-100 p.ammeter. etc. New $ 14.9 5

RM·52 Phone potch.
TN-174 Antenna tuner

able.
TS-497 M ode l 80 Measurements)

New $ 2.9 5
with 244 p f Jennings vert 

New $ 2.9 5
Sig. Gen.

Exc. $295.00
OAP-1 - 150-23 0 mc wovemeter-cscurctor. Exc . $ 2 5.00
TS-35A -X bond signal generator. Exc. $ 35.00

$ 6 7. 50
$2 5.0 0
$ 25.0 0

$ 2 .9 5
$ 1.2 5
$ 0.79
$ 1.4 9
$ 7.9 5

RTTY
T52C TG Fox rnocjune.
WD·1954·H Teletype test set.
1-193 Relay test set.
255A Polar re la y.
255A soc ke t s.
88 MH t oro ids.
GH-1203-2H Lio ne l tron sformer.
L-97A Bias meter

Send for Cata log # 131
All orders FOB Chicago-

Subjec t prior Sale.
Illinois Residents odd 4 %
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RW SPECIALS

DESK SHELF
A dd a Pu ll -Ou t shel f to your Standard 19" rock . Use
it as a desk, shelf f O( test equipment, etc . Slides
f lush into rock when not in use. Stainless steel.
N EW $4.9 5

TELETYPE PO\¥ER SUPPLY
1 11 to 123 volts 60 cycles Input . 120 vo lts SOO MA .
out pu t. Used, good cond it ion $8.9 5

Output SOOvDC ot 270MA
ond two 6.3vAC SEC a t 3A
eoch. In put 110/13Ov, 60cy.
Dual choke f ilter w ith o il
capacitors. Comes with SZ3
and rem c veb le perforated
metal protective cover . Size
with cover TO% "x 12 Vl "x l Oh "
H. Sh ipping we ig ht S$ Ibs.
Used, Good $14 .9 5

KW OIL CAPACITOR
W est inghouse 25MFD capaci
t or f or K ilo-Watt power sup
p ly; Rated at 2500vDC, W i ll
hand le 4000vDC at I AMP
and up to 5000vDC a t less
than 1 A M P in an emergency .
This capacitor is f i lled with .7
gallons of Inerteen oil (NOT
Regular T ransformer Oil) and
is 14" H X S" W X 4" D over
a ll. w it h heovy gouge Mount
ing Brackets. Ship W t . 32 Ibs.
NEW $ 13.9 5

•• •

PE· 140 POWER SUPPLY

TRANSMITTING VARIABLE
CAPACITOR-JOHNSON

T ype 500B90, 40- 50Omm f , 37
aluminum p lates with rounded
edges. and 0.25" a ir gop. Cost
aluminum end brackets wi t h
gloss bonded mica insulators.

~~f~~t 3/f~x~:, ~'ra~ide n~~:4~~~~~~~~:~~ .~'. .S.h.i $~~9~

...
••'"?:;:::-

2 INCH CATHODE TUBE $2.7S
902A-2 inch face d iameter. Filaments 6.3V a t O.6A .
W ill operate as low os 4QOV for h igh voltage and low
de f lection vo ltage o f 65 t o 75Y . Fits st andard octa l
socket and is on ly 7o/a" long. Exce llent f or Teletype
t uning indicators, Modulation monitors, Scopes, e tc.
Shipping wt. 3 Ibs. BRAND NEW •.. .. . ..... $ 2.75

HIGH VOLTAGE PROBE
5DKV f or YOM or VTV M.
Has 500 megohm h igh
vcrtcce deposited corbon
sealed resistor. l "x ¥4" D
t cpered brass ti p with st eel
spring wire hook. Clear
plastic 1" 0 body with 5
black insula ting discs for

h igh protection against surface ieckcce. Block p las
tic handle has t h readed end plug; 11%" O.A. and
3 'S" L tu-vcrrcce rubber covered test lead with phone
t ip plug; plus sepa ra te grQU'ld lead to alligator clip.
M fgr. Precise Developmen t Corp. for H icko k. Etec.
lnst r. ce-o. lists for $12.00. Brand New . . . . . $ 2.9 5

BC-221 AK FREQUENCY METER
125 t o 20 .000 KC. M ODULATED Complete w it h
Tubes, Crystal , Origina l Calibrat ion Book, & 11 0 volts
60 cycles power supply (RA· 133). Li ke New cond i-
t ion . . $125.00

TCS RECEIVER.TRANSMITTER
1.5 t o 12 me. Comp lete with 115vAC 60 cycles power
supply, con t ro l box, 12vOC dynamotor power supply,
and Tec hn icc l manual. Mfg. by Collins. Used good.

$125.00

SO Assorted Crystals. A steal at $6 .50

FIXED CAPACITORS
30 Mfd. 15vDC 5 / $ 1.00
SS- IOS Mfd. 110vAC 5/ $ 1.00
200-200 Mfd. 25vOC 5/75 c
1000- 1000 M fd. 30vDC 5 / $ 1.25
6 Mfd. 1000vDC Oil $ 1.00
8 M fd . 600vDC Oil $ 1.00

KITS
As sortment o f:

15 POTS $ 1,25
15 OI L CAPS $ 1.50
25 M in. T UBE SHIELDS $ 1,00
10 RELAYS _., $ 2.00

5 VAR. CAPS $ 1.50
25 TU BE SOCKETS $ 1.00

BC·342N RECEIVER

1.5 to 18 MC in six bands. Antenna alignment con
trol, Fast & slow tuning knobs. BFO control , AVC &
MVC. two RF ampliers, & three 470 KC IF stages.
115vAC 60 cycles. L ike NEW $69. 50

MINIMUM ORDER $2.S0

WE BUY. WE TRADE. WHAT DO YOU HAVE?

All prices are F.O.B. our warehouse, Chicago, III . and Subject
we wi ll promptly refund all excess postage . MINIMUM C. O.D.
All PRICES ARE SUBJECT TO CHANGE WITHOUT PRIOR
orders with an irrevocable letter of credit or cash to our

to Prior Sale. Do remit AMPLE postage and save C. O.D. fee
OR DER $10 .00 & MINIM UM OF 25% DEPOSIT with order.
NOTI CE. Illinois residents please add 4% Sales Tax . Foreign
bank, Central Nat ional Bank, 120 South LaSal le, Chicago, I II.

R. W. ELECTRONICS, INC.
2244 SOUTH MICHIGAN AVE. • CHICAGO, ILL. 60616 • 312 CA 5-1281
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SELECT SURPLUS FROM BIGELOW
ALL MATER IAL NEW UN L ESS SPECIFIED OTHERWISE.

8 tH'1 t."q u i p mrn t ...abine t with reet n er han d le. Size ll lhx
1:>1,;"][8 \(.& . You supply 9,X13"18" panel. Black nmsn. Removed
n E'W ecuto. Each $1.79
-175 t o 900 :\10 tunf'd line ose, a ssembly, with piston type
a ttenuator, Leu tAF4 tube & shield•. Removed from new
.test ecutnmem. T LO- l . 79t each
Stope founda lion unit : Removed from new equipment . Chan
nel s t r ip with CRT socket, focus & Intensity controls , 2
posi tion con trols, SUP l scope tube , voltage d ivider string
for CRT. bakeli t e bezel tor CRT and circuit diagram & In
st ructions.

Vl'ry limited quan. Only $19.95 per 5Ct. texpress j
R.F. s "'l"f"p ~ e-rator :L....~('mbly-rf'movl'd from T V- Fl\II
sweep sllma! eeoerato r . Contains a 6J6 t ube. d ual variable
condenser . mecnantcat sweep Ispkr type l motor and ot her
small pa rts. W / d la gram 60-120 Me . Only 10 units In s toc k .
$12,50 eecn
V-It r"'ll'u l"t..d po"t''!" sup ply. 110 volt fiO C1 Input. 105 V.D.C.
rexutated a t 50 Ma & 6.3 V AC (~ 1 amp. W Ith e raerarn:
a emovec fr om new equipment. t.ess t h e tubes . Each $1. 99.
10 tor $17 .50. Cat # P SC- 2
I'I' - III / ..U 'S IO 400 cycle radar 'POwer suppl y. Shock m ounted
cnasst s. Used & less tubes. wt. 22 pounds, so sh ould be
truck sh ipmen t . Each $1.95
!.S KW RI' huter with tubes. Use to r parts only as 1t
radiates: USED. Crated for shipment $99 .SO. Y OU pick up
this location tor $65. 00 (1 unit on ly)

99t P Ut KIT 0.' PARTS tpteese USE' number)
2 poun ds mrsc. electronics hardwa re HWD-l
J,f, pound m isc. brass (p lat E'e!) spaCi' r'S SP-l
10 xnsc. bathtUb & oil fi lled. condensers BT-IO
5 over 20 watt resisters. Misc. va lues Rf'S-5
3 pounds cu t &0 s t ripped h ook up wire CW-l
250 ft . lapprox ) hook up wire (10 rol ls) HW-l
20 old w oe radtc & Instrument controls COnt-20
3 Misc. " lays: !na y be t elephone. etc .: RL-l

Ut P.-\RT K ITS: EACH KIT CONTAINED I N A.~
ALUMINUM COIL SHIELD: 16 to choose from:

Al fl S I prectston resistors A9 cn x -mu uee micas
A2 (20) Cl"ram lc &0 m lca cond o AI0 fl4 0 1:) Hardware
A3 flO ) crystal diodes AU (41 min. E1e'C1: .
A4 171 low freq. x-uu AI2 flOI P .C. t ube SOC.
A5 161 con t rols Al3 fl2 ) BCrt'W termina ls
A6 flO ) powe r resistors A14 flOO ) soJder tuss
A7 Cl51 radio & TV knobs AI 5 (l51 Misc. parts
A8 (20) pilot lamp sockets AI6 (SO) I n s. resistors
Each kit 49t . Assorted unused parts In each kit .

" B P I)" CE-2005 variable condenser: Max cap 150 Uufd.
Air l/:ap. .030" . Original boxes . Eacll $2.48
" BU U" CE-2007 variable eondeneer: Max cap 250 uure.
Air Il ~P .030" . ortemet boxes. Ea ch $3 .24
" n u n" CE-2015 variable condenser: Max: cap 100 Uutd .
Air ~IlP. .060"'. o netnet boxes, Each $2.79
" B Un' 'iVIC-1876 variable condenser: Max: cap 140 Uufd ,
Man y In o rlJl'ln a l cartons. Each $1.29
" S AT IOS A.,'· variable con denser: Max cap of 100 trura.
Strahl:ht line frequency type. Ea ch $1.69
" S .\ T IOS AI: ' variable con den ser: Max: cap of 75 Uutd.
In each or 2 sections: S t raJl:"h t line f",quency type. Ceramic
In su!. Ortztnal cartons. Each $1.69
" tU :\t.\ R U ·S U·' a ir padder coeuenser (screw drlvE'r slot
shaft l 25 or 100 uure. Each 49t 10 / $3.50
th ai !>.... t1on ' ·a.rbble eondenserr SO & 100 Uufd secnons.
VE'ry smoot h vermer drtve. 2:l:h3lf.t.. $1.89

" t:L :\1t:SCO" ,·a.ri .. ble m.il-& trlmm", conden~ol'r.;:

302 15-1 30 trcre 19t 310 650-1890 Uufd 40t
304 100-550 24t 311 780-2110 42e
305 190-750 28t 312 880-2330 '1St
306 275-970 32c 315 1400-3055 49t
307 350-1180 32c

" At: RO \ ' O X" .03 :\IFD 2000 DCWV T ubula r condensE'r. T ype
2089D. Each 19t. 10 fo r $1.50

Dunu t cur rt'll t t ran sform..r: 150 / 5 A.C. Amp. Use with a 5
Amp. Instrument . DC'T-l $2.95 E'ach
F II,TF.R e n O K E: 7 Hy a t 150 Ma . D.C. R{'S 200 oh ms.
Channel mount typE'. Fact ory sUliPlus (700 on hand ). Elich
89c . 10 tor $7.99, 100 tor $69.50

GllAIt.\:'<i"n:l::S : 'l'Dllr Slillstaction is gllaran!A't'd : ml'rchandif:e mll~'

be return ..d Iorl~lnal eondltiDn) fDr a eDst Df merchlLndise retullo.
(30 da}' lim it )
All par ts (m'w) a re guaranterd for 00 dayS ll.~ainst defe('t!I
ill materia l ur wor kmansbip . Guarant cl"S arc ~ohl lr parts bal'e
hpt'n m!susl·d or owrloadl'll.
~ 1 (S I~Ir~1 OIWEIt $3. 00 m :'<i"nlml oum:n $3. 00
:->E:'<i" fl Ui A ('OST CARD TO H~; P UT OS OUR CATALOG
~ 1 ;\ I T.l :\"G I.IST : Our rlltalogs ari s t ili FnE~: .

We hal e h!'1 'n In hu~iness Ol"l'f' 12 )·l"lIrs . Our }O('atlon Is State
n Ottt e 1n3 on tile Xllftb Ea st s ide of B1ufUon.

POWUt TRASSFOR~I I::RS : $1.79 each
All h ave 110 volt 60 Cycle Dr1mary windings:
T -1 6 175-0- 175 volt at 30 Mil.. 6.3 volts @ 0.6 Amp.

6.3 volts @ 1 amps.
T - U 315-0·315 vol ts @ 50 Mil. . 6.3 volts @ 0.6 amp•

6.3 volts @ 2 amps.
T_28 325-0-325 vol t (go 50 Ma. 6.3 volts @ 0.6 amp.

6.3 volts @ 2.5 amps.
T·" O 175- 0- 175 volt @ 30 Ma . 6.3 volts @ 0.6 amp .

6.3 volts (g' 2.4 amps.
T · SO 336-0-336 volts ~ 75 Ma. 6.3 volts @ 3.1 amp.
T - 73 175-0·175 volt ~ 75 Ma . 6.3 volts (~ 2 amp.
All above transformer s a re half enen type (NE\V ) ,

$1.79 each, 3 or more a t $1.61 each

Sl ' , ' 1 ''1'O pt· tuhe. Removed from new eq uipmen t . cuaren
teed . O.K. (Express stunmenn each $6.49
TlTBES: uxusen F RO:\f A FA GT O Ul' : O A2 821,-, O A3 99f.
IG4 rae. 5R 4G Y 98l' 6A F4 981' 6C6 59l' , 6e8 $1. 09 6D6 59l' .
6F6 $1.09, 6F7G 9al': 6H6 391', 6F5 49f, 6J5 84t. 6J7 $1.18,
!iJ6 48l' 6K6 6U, 6Q 7 $1.38. GSA7 99l' , 6SG7 59c, 6SN7 60e .
6U5/6G5 99l' 6Z5 $1.39. 7A5 99l' . 12Z3 49f. 25Z5 $1.09, 25Z6
73t . 30 $1.59. 53 $1.99. 76 $1.59. 79 $1.59. 83 $1.49. 84 /6Z4
$1.25. 9006 19t . 80 79l' , 807 $1.62. Some In ca rtons a nd SOmE'
art' bulk pack . Guaranteed.

:'IlIe& base t erminal s t rip as used In command recetvera:
TS-2 each se. TS·3 10 / 35t TS-4 100 /$2.99
10· 12 Thro"lUlf'd rod with test p rod on on e end. 1 J1I" to ta l
' , n j t h. ece-r. 6 for 'IS(!
10. 2 T hl"l."adt'd rod with banana plug on one end . I lf.t to ta l
renetn . nee-a. 6 for -se
Snider lun : clears a 114'" stUd as used on meter-s. Light-duty
- hard to find Item. SL-I. 50 for 49¢
S..td..rlol's,s t erm lnals--clears a -Ho I O screw. For wire slz.es
22 t o 16. SL-3 25 for 63t, SL-4 50/99t
T llCJ"le !l. -Uc h-Ball handle " A-H &H" D.P.D.T. Z-9 each 4U.
10 or more for 40t each.
Cirl"t'n Jr .. e l bayonet C47 l panel lamp a ssembly (less bulb).
ZU each. 10/ $1.75. 100 for $15.00
Shunt : 10 am p 250 Mv. as used In V.O .M.. 29t each
S..lr nlum ~tlfier : 15 Mil. 120 RMS volts . As used In
V.T.V.M .'s . SL·l eecn 18t . 10 for $1.50
81ltey :11('_9 3500 K C cryst a l nch 59l' , 10 /$4.99
I.r'·..r MI lt l:'h-2 deck 3 pos. Sprtllfi~ return to center, stne
for In t ercoms: LS-I each 59C. 10 / $4.99 ness knobl

I", ,",, r s..-It('h-I pole 3 pos as used In t ute testers. L('~

knob. LS -2. each 39t, 10/ $2.99
:'Itllli at ore parts contalncd on a 2% x 3J11" printed circuit
board: all ha ve t ra n sistors & m any parts. 2 boards 591', 5
bo/l. rds 99l', 10 boards $1.95
(;I' ra m lc t rfmmer eondcnser s "ERI E" NPO t ype 822 1 .5-7
ICT - II, 5-20 (CT -21. 4.5-25 (CT-3l, 35¢ eacll
t:! l'd rlllytlc ('undr lllier: Tubular t ype with m sulat tng sleeve.
8 M FD 450 DCWV, each 19l'. 1 0 for $1.69
011 nn-a l:'nnden~er: 5 M FD igJ 230 ACV (600 DCV) Approx.
Ix2x4". CL-I . each 69t 10 for $5.99 ..
2.. C u F t / m tn . blo...er: 27 VDC (<l' 500 Ma. 2~t..lt2lJ.r.lI:3'h .
Fin e for t ube cooling. Each $1.69. BL-l
2 l:'M h 1192 tu bes, FIl x -rormers "'" water Jacket s. USED: re
moved from eq uip m en t. AU for $100.00
I....... inertia motor l AC) with j:: l'a r t ra in. Used 89¢ hI ,.)
, pin min. tu be socke t w/shleld base (n o t op s e •
Black STB-I , each se. 10179¢. 100 for $6.99
Odal tubl' ~ket-walIer type: brown: Ots each St, 10/~,
100 ror $2.99 , _,
Phon e ptu C"- 2 conductor 1'!4" Dla. plug) chrome p ato:u
shE'll Cat :: PL-l. each 52t. 10 for $4.75
" .-\:lIP II I::S O L" plug and 9OCkf't . 'I pins pius shell. Plu, ts
shlf'lded, each se t 25C. 10 /$1.89
2.5 :ll h 100 Mil. " NATIO NAL" R .F . choke, each 29t..
500 :1111 RF l:' h oke. Should carry 200 Mil. . aese l 'h d ill. J:
2~" lon g. RFC-2. each 19C. 10 /$1.49
Ru bber I"rt>m m..t : mounts In a I Inch h ole: cable hole Is
~ Im·h. GRO-I . each 'It. 10!29t. 100/$2.49
C",n ""'lth s hi l:' ld: sl ug tuned form 1{4" d iameter with a I tnc~
winding space. Now tun l'S 79-85 MC. Stud type mounting.
C F - I each 29t . 10 for $1.99 - ' I
" IW" Insulated carbon resistors: 10,000 ohms--onl" h ...
watt . 10% each 6t . 10/4 5t , 100/ $1.99

TEIl.\IS : r ash (rpgistcrrd), rhl'('k or monp)' order with ortler.
~: llclose enoulffi fo r pos ta!'l:'-811 r xr l'SIl will be refunded by
r hl'ck or po~tal:"e st amp,. $3.00 minim um ordrr on cash

or d!'rs. d It
:'lJln lmllm r .ll.n . orrlrr $10.00 aud mu~t hal'e 25% epos
Inrhull'd with t he or dpr.
All ll11'rehs ndlse is subjret to price chan!:e and flrlo r sale.
Pa rts ami e{Jl1Jpment are F. O.II. lIIutrton, Ohio. .
~Iost ordl'rs are sbipprd out the slI. m(' day as recel\pd.
lIOIl VACATIO:S TillS YEA Il : July 2nd through July I1tb.
The show room will bE' dosl'd an d no mall ordl'fS.,.
WF. IU:I'A m SURPLUS :\1f:Tt:RS &: l IULTnlETERS: it passl·
1M \lith afalillble parts.

BIGELOW ELECTRONICS
P.O. BOX 11
BLUFFTON, OHIO 45811
PHONE 419-358·1851
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RDZ RECEIVER, 10 channel crystal controlled,
200-400 me, 115 volt 60 cycle power supply.
Navy su rplus a nd made to highest standa rds.
Cost $2,500.00 ea ch. We offer brand new
units, origina l boxed, with antenna , plugs,
sche ma t ic a nd crystal fi guring data . Shipping
wgt 235 Ibs. $ 125.00

SNIPERSCOPE, M.3 , late model, pe rmit s view
ing in tota l da rkne ss. Ready to use, includes
20,000-volt power su pply. You furni sh 6 volt s
DC to opera te. Used, checked out. Rifle shown
in picture not included. $225.00

TRANSISTORIZED SOLID STATE power sup
p ly. 115 volt AC 60 cycle in. 12 vo lt DC a
amp regu lated out . $30.00 ea ch.

ARN-6 LOOP ANTENNA $6.00

SC.733 RECEIVER w./conv sheets for 6 me te r
receiver . Exlnt . $8.00

I.

~
~' I
~. t' :< •

" ., "l.
• •. ,

SYNCHRONOUS
CLOCK MOTOR driv -

, ing a gear train to
p roduce one revo lu
tion/a hours wi th a n
alog ou tpu t by mea ns
of a p reci sion 10 K
pot. Reset wi th an

other bui lt in 1 15 V 60 Cycle motor. Ma y be
ta ken apa rt for the 2 motors, one a p rec ision
motor driving a gear t ra in and the second mo
tor 60 cycle induction 115 volt .

Unbe lieva b le $ 1.5 0

ARC-5 TRANSMITTER 7-9 me.
Written up many many times,
but try and buy one. Perfect
condition in o rig ina l gov't re
new packages, each with indi
vidual log and work shee ts.
Th is will no doubt be the la st
of t hem . $23 .00

New 1966 catalog hot-off-the-press. We keep
no moiling lists . Send 25¢ for the best 80 page
catalog we have ever printed. More bargains
than eve r before.

750 MA DIODE$, SILICON " SM"
1,000 PIV 45c eo.-$4.50/ 12

800 PIV 2.00/6
600 PIV 1.50/ 6
500 PIV 1.25/ 6
400 PIV 1.00/6

2 AMP 800 PIV 75c eo.- 7.50/ 12

BAUSCH & LOMB
NAVY 7 x 50 BINOC
ULARS. Brand new,
coated lens. Individua l
focus, with case, st ra ps,
filters . Band L east
$279 .50. Ma g nif ice nt
handheld Navy g lass.
Waterproof, dustproof .

$95.00

JOHN MESHNA JR.
19 Allerton St., Lynn, Mass.

All Material F.O.S. Lynn, Moss .

TRANSISTORS, 1st Grade, branded. Your
choice 3/ $1 .00 or $3.00 dozen. All " 2 N" nu m
bers.

116-339-3 40-341-342-343-398A-497
498-547-548-549-550-551-552·65 1
656-728-729-735-736-740-840-84 1
842-839-843-844-845-1055-111 7
1140-1206-1207-141 7-1615- 1986
2038-2039-2040-204 1

SILICON SI-SWITCH 7 amp 200 piv., used in
AC pha se con trol a nd lamp dimme rs. Circuit
for 750 watt la mp d immer included. 2 for $1

SILICON NPN MICROTRANSISTOR, sll fcon
planar epitaxial. V obo 40 volts, V or" 15 volt s,
15 0 mw, 100 me, with spec if ication shee t .

2 for $1

SILICON BI-DIRECTIONAL TRANSISTOR . PNP
NPN.2NI640. 210. $1

SILICON MESA POWER TRANSISTOR. 85
watts, 2N424 NPN . 2 for $1

Experimenter's package . Your choice o f a ny 12
of the above for $5.

Digital Indica tor disp lays fig
ures on trans lucen t window
0-9 . Plug-in bank of 6 volt
bulbs on rea r, each bu lb when
energized d isp lay one digi t on
the wi ndow. $6.00

CRYSTALONICS FET (Fie ld Effect Transistor>
with spec sheet. See Decembe r 73 for more in
formation on FET's. $1 .00 6 /$5

SILICON DIODES SPECIAL
800 PIV 400 mo $3.00/1 2 30<' eoch
1000 PIV Studs 2 omp $ 10.00/1 2 $ 1.00 eoch

150 PIV 35 a mp. Used, guaranteed, with
mounting hordware . $5 .00/6 $1.00 ea ch
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MAT HI FREQ TRANSISTORS
Micro-Alloy Transistors .

Hi frequency
5 10' $1.00

Exlnt

3.00
10.00
12.50
15.00
35 .00

.. . . . . . .. . . . . . . . . .. . $

RCA mfg. tunes in four bonds from 15-600 kc .
Direc t rea d ing d ia l, used by the Navy up to
recent date and just be ing rel ea sed . Outboard
1 J5 AC 60 cycle power supp ly with each. Just
the thing for you old shipboard spa rkies. Also
picks up the new long wave Navy stations on
60 kc $95.00

IBM WIRED MEMORY FRAMES

NAVY RBA LOW FREQUENCY
RECEIVER

Removed from hig h priced computers .
condition.

160 core
1,000 core .
4,000 core .
8,000 core ..... ... . . . . • . . . . . . .

16,384 core . . ..• • • .. . •••••• ••• •

MEMORY DRUM w/drive motor, 40 read-write
heads $100.00

M-3S9 3Sc

UG-17S ISc

UG.176 1Sc

50-239 3Sc

PL-2S9 3Sc

PL.2S9D 90c

SO-239SH 40c

UG-260 3Sc

UG-604 3Sc

PL-2S8 7 Sc

UH F SER IES

,
UG·J75/ U ft

50- 239

101-359

~~PL'2590

S O· 2:3 9S H

Pl-258

U G2. 6 0!U UG ·604 /U

SPECIAL * SPECIAL * 2 AMP SILICON RECTIFIER, 1,000 PIV $ 10 DOZEN

••
TRANSISTORIZED REGULATED SOLID STATE
supp ly made by LFE. 19 inch rack panel mount .
115 vo lt 60 cycle input. Output variable 25 %.
28 volts DC 500 rna $30.00

POWER SUPPLY KIT, 6- 12-24 vo lts DC 6
a mps from 1 15 vol t 60 cycle AC. Ea sy to build,
with transformer. Opera te surp lus equipment,
plating , battery charging, etc $ 12.0 0

CQ's NEW Conversion Book $3.00. Pages of
su rp lus Conversions plus 3 articles on ART-13 .

11/16" TELETYPE PUNCH TAPE Buv 2, save
on sh ipp ing. SPECIAL: 6 cartons $ 25 .0 0 Carton
40 Ralls $5 .00

ANALOG OUTPUT e lect ronic timer . 2 e lect ric
motors, one with gea r tra in driv ing p reci sion
pot., the ot he r for re-se t . One rev. per 8 hours,
ou tput on precision pot. Mode for Veeder
Root $ 1.50

RUNNING TIME METER ind ica te s to ta l run
n ing t ime to 9999.99 hou rs. Use it for time-I n
use of motors, o il burners, mach ines, e tc . Oper-
ates from 115 volt AC 60 cycle $4.50
CANADIAN AIR FORCE corbon m ike no ise
cancelling , made by Electro Voice. Un-
used $1 .25

MARINE-POLICE-FIRE CONVERTERS. 3 mod
els 2-3 me, 30-50 me, 10 0-200 me. Simple to
use with any cor rodlc . Build it you rse lf kit
with instructions $5 .00 any model. Completely
built, ready to use $15.00 any model.

US SN IPERSCOP E. M-3. infra red, rea dy to
use. . $ 2 25 .0 0

SNIPERSCOPE IR CONVERTER tube #6032
w/ specs. . $6.50

$

Collins Autotune Trans
m itter, extremely sta b le
and su ited for side
bond. Written up in
QST Oct . issue 195 3 .
Used, wit h tubes.

AN/ART.13 100-WATT XMTR
2 to 18.1 Me
11 CHANNELS

19 Allerton St., Lynn, Mass.
All Material F.O.B. Lynn, Mass.

MESHNA

88 MH TOROIDS. Two types
ovcllcble. Open and potted.
Used for many applicat ions
such a s power su pplies and
te le type .

Open sty le SOc ec., 12/$5.00
Potted style 65e ea ., 12/ $6.00

TELETYPE PAPE R. 8 Y2" wide, s ingle, manila .
$ 1 per roll. Ca se of 12 roll s . . . . . . . . .. $ 10
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"JUNQUE"-THE CREAM OF MILITARY AND INDUSTRIAL SURPLUS AT SKIM MILK PRICES

~..
- -

, ..
.---- ---

VARIABLE CAPACITORS-LARGEST
A.ASP; B.BUD; C·CARDWELL;

f'I N ..z,

~,~
SELECTION-LOWEST PRICES,
E.JOHNSON; M-MILLEN.

BLOWERS
wit h 115v . 6 0 cycl e motors. H ig h speed,

shaded pole phono motor, with metal fan
blade. Quiet, ba la nced. BRAND N EW ... $ 1.95

100 C FM -l-, squ irrel cage on HEIN ZE motor,
If2 A, 30 00 RPM . USED, in good, cl ea n oper-
at ing condi t ion . GUA RANTE ED. 5.00

$6 .50

$5.00

$7.50

Il

~( .....,.
' Ie .., ' f

~
.y. /,. '
~.1

C.\

1 uhry, AIR-DUX, 6 mete r, cut in Y2 for 2
29 , each 4 / $ 1. 10

OHM ITE Z·I , 5 % uhry, 8Y2 oh m, l A. 40- 120
mc 23 (" each 5/5 1.00

2 %mhry, 40 o hm, 100 me . 4 p i, ce ramic
RFC 39 r each 3/$ 1.10

2 %mh ry , 100 m a , 3 p i, fe rrit e in ba keli te
29¢ e a ch 4 / $ 1.10

METERS
0-3 % , o r 0-6A. RF.W ESTON , 3 Y2" sq. with

t he rmocou ple 2 % t o 6 5 m e . la test t ype .
Choice .

0-300, o r 0 -800 ma DC. 3 %" SQ. WESTON
choice .

O- IOOua DC. sc a le, 0 -.3 mo . 3 %" sq. Sim p-
son .

0-800... DC , 3Y2'" rd . BURLINGTON be-rn.
sealed $3 .50

0 -25ma DC, 2 1fl" sq. COLLIN S 53.50 each 3 /510 .00
0-200mo DC, 2Y2" sq . CO LLI NS o r TRIPLETT

$3 .50 3 / 5 10.00
0-3A RF, 2Y2" s.q . SIMPSON $3 .50 each .. 3 / $1 0 .00
0- 100 m a DC 2Y2" sq . CAN ADIAN $3 .00 e o

4 / 5 1 1.00
0- 1.2 m a DC, 2 % " rd. scale 0-100, wh on b lk.

- $2 .0 0

TUBE SOCKETS AND ACCESSORIES
A) 4 p in, bayonet, 25w, for 866, 81 1, e tc.

69f 4 / $2 .60
A ) sa me - wired in pa irs, g ood, clean 69t

p ro 4 / $2 .60
A) 4 p in, SOw for 872A. $ 1.25 eo; 4 / $4 .75

10/$ 11.50
B) 7 p in , ceram ic wafer, for 832, 829 79( 4 / $3 .0 0
D) 5 pin, heavy ce ra m ic, ring & saddle 29(' 4 / $ 1.10
Dl 4 p in , heavy ceram ic , ring & saddle 29¢ 4 / $1 .1 0
B) 7 p in ce ra m ic wafer, for 829, " creon 59c 4 / $2.25
C) 7 p in cera mic wafer, fo r 162 5, 83 7 29(/ 4 /$ 1.1 0
E) 7 p in , ton ba ke . ring mtd . for 1625 29<' 4 /$1.1 0
E) 11 p in , b lk . bake. EBY. fo r 2AP 1, 5BP I

39C 3 /$1.1 0

ROTARY, TRANSMIT. RF. IF COILS
40 uhry , rotary, 18A ribbonk- SOiled, d irty, .. $ 5.00
10 or 160 meter, 250w, for T4 . Choice $1.00

each 4 / $3 .00
85 KC IF, H I-Q, ceram ic, for r-l1 , $1.25

each , . . . . .. . . • . . . . . . .. . . . . . . 3 / $3. 50
23 9 KC IF, for BC com. rec . e arly t ype

501f each 3 /$ 1.35
15 MC, cera mic, for R-18 late type 3 9¢ each 3 /$ 1.10
Ant. RF & Osc . for BG455, 6-9 MC 50<, each 3 / $1.35
.2-. 25 uhry, bross slug, 6 meter 39¢ each . .. 3 /$1 .00

A ) 5 gang. 402 c t /sec. for output p i-net . Load
160 meter, less induct ance. Hand le KW .
~H sho ft. .52.50

A) same, with 60 : I rt angle gea r driv e *$2 .50
B) E;;1 52 -S16, dual 4 70 pf / sec. 4 V2 KV Ij~ "

skoff _. ....... .. . S7.00
B) C dual 8-90 pf l sec. 9 KV ~ x 2" sho f t .. 56.00
C) [#154-1 , 12-244 rt.2 KV -duo l ll.a" sha ft $3 .50
C) [;1 54 -11 , 9 -38 p • 4 Y2 KV d ual V4" shaft $2.2 5
Cl E#50FJO, 9-52 pt, 3 KV dual l/4" sha tt . . $2.00
C) C or M, 12-151 pf 3V., KV % x 1" sha ft $3 .95
D) C 365 p fL 2 KV % x 1" sho ff $1.75 . . . . 4 /$6.50
E) GE 20-17.:> pt, 3Y, KV 1,4 x 1" sho ft $1.25

eo 4/$4 .75
F) ARC 20- 135 pf, 3 %. KV v.. x \ " sh o f t

Sl.25 eo 4 /$4 .7 5
F) ARC 10- 100 p f , 3V2 KV V~ x I" sha ft

51 .25 eo................ ........•... 4/ $4 .7 5
G) ~21140. 140 pf, 600v, s ilve red, V~ )( I "

shoft $ 1.00
G) COMAR.;::511 053, dual 5- 15 p f / sec. wit h

coil t o tune 140 -260 MC . Hea vy silve r,
1/4)( I" sha ft . . . ... .. . . . .. . . ... . .. . . $1 .2 5

H) B#MC1857, 7-1 50 pf, 1 KV d ual V4"
shaft $ 1.25 , , .. ' .4 /$4 .7 5

I) 44 pf, with 6 meter coil , 79t each 3 / $2.2 5
J) d ual 3 60 & 140 p f, for BC rec . l/4" sha ft 39¢ eo .
K) F-1 6 7-30 2, 4 -51 pf d ifferential, V~" shaft

SOt 3 /$1 .3 5
l ) APC w/V~ x 1" sho ft. 3 % -25 p f; or 5-35

pf 69¢ eo .
M ) H.;;52C44 17, 3 -75 pf, 3 /16" slot. sha ft ,

69¢ ea 3 / $1 .95
N ) APC slotted l/4" sha ft, locking nuts

100 pf 49t e a . 3 /$1.35; 50 pf 3 9<, ea 3 /$ 1. 10
25 pf 29<" ea . 4 / $1.1 0; 15 pf 23¢ eo 5 / $ 1.00
50 p f with 10 -11 mete r coil 50<, eo 3 / $ 1.35
3-' 5 p f s lotted plastic knob 23( eo 5 /$1 .00

0) 8- 12 pf IF t rim me r, sil ve red. 3 /16" sha f t
23r ea _ 5/51.00

P) 3-15 pf ant trim . com ree . VB" sha ft
19( eo 6 / $1 .00

0) [#1 60-20 5, 1.8-5 .1 butterfly , 3 /16" sh a ft
51.00 eo 4 /$3 .7 5

R) E#160-107, 2 .3 - 14.7; or ASP 1.1 -1 5 p f,
69~ eo 4 /$2 .60

R) #E 160-1 02, 1. 5-5; or E#1 04 , 1. 8-8 .7 p f,
50¢ ea 4 /$1.7 5

Ait Ih m$ hlly ,nranhd . arr nrw . u ccpt " -" remon d from
rulllMrnt, 15u lly Inurtl . ht In ,lOd operaUn, condition . All
Ihlln are "'1m t, prllM' $ale and all prlcu an n bJec:t to
prior sal. Iftd III prleel are nbjrrt to change wlthnt notier.
Prices an NET. rOB "r It l)l"e In Chicago. For Il linGh de-

l inr!u . ad. 4 - " t . ,rices h tonr saln tal. Pl e~ Ind.dr
u tnclrnt po$tqe. Any u ceu rehnlled .. ith the shipment. All
Ifllen. uerpt In elller,ency or when I'm at a h ~mfnt $lI lpped
t he day rteelwed. CanadIan Cl5tolllen. Posta!!e 80 @ 1st 2 lb . ,
J Oe each additional pOind, ,115 lnu rance.

HAM FEST SC HEDULE: Starn" Roe. , Oltowa, Illinois, June 5 ; trt-stete ColI"lle, Angola, IlIinoh , June 12

BC ELECTRONICS
2333 S. MICHIGAN AVENUE. CHICAGO. ILLINOIS 60616 • 312·CA 5·2235
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$7.50
$6.00
$6 .00
$4 .50

I

I

I

•

•

i
!

•

Ceram ic wafer, for a com rubes 19(' 6 /$1.00
7 p in cera m ic, new 19f'. 6 /$1 ;* g ood l Sf 7 /$1.00
9 pin ceramic, shield bose, new 23, 5 /51 .00
9 p in, blk. bake. NEW; or ceramic * 19(' .. 6 /$1 .00

STEPPERS-48v DC coil. T ok e -out s
6 revel, 26 position, clean . . . . . . • . . _ .
some, d isc o lored. operating .
3 level, 26 position, clecn . .
some, d iscolored, opera t ing •..... ......

LEFT-OVERS, CLOSE.OUTS
T21 l ARe s. 5.3-7 Me tran sm itter, wa s $6.50 $6.00
'ru z, 4 .5 -6 .2 Me , loaded w/pc-ts, "wcs $2 .95 $2 .50
IP2 74 /ALA1 0, panodapter. 30 Me -+- 5 Me.

400 cycle power supply. Wi t h inst ructions
f or 60 cycle solid st c t es power supp ly; and
conversion to 14 Me, i f desired. Excel. All
tubes. Wa s $3 0 . $22.50

RE2 / ARCS. antenna rela y, less vee. co p , $ 1.2 5
Range Filter. A MU ST for RTTY & CWo POOR-

MANS' Q 5-er. Has 2 jacks, cord With
PL-55; 3 pos it ion switch; RANGE posses
1020 cyc le; VOIC E rejects 1020 cycle; BOT H
no filter oct ion . NEW . . . . . . . . . . . . . . . . . . $1.95

Centrol Elec tron ics ' Q Mult iplier k it . Importo n t
ports, spec ia lly mode for t h is 380 pf and
d l..lal 60 & 30 pf variable; 455 KC IF; 20 K
pot · and 'Q" coil. W ith sc hema ti c, wee
$4 .60, now ..•. ....... .. . .•... ....... $3 .50

ELECTROLYTICS, TANTALUMS, CAPACITORS
25,000 mfd 25v DC SANGAMO, J " d x 4~" $3 .50

6'~5(t~ . ~~~ . ~ .~~~~.~~~'..3~.~..x..~1,)"/$10.00
1,000 mfd 15v DC, 11f.t d x 2 3;''' 50~ each 6 /$2 .75
250 mfd 350v DC 2"d x J34"· 79r each . . 3 /$2 .25
SOO mfd 200... DC '2" d x jj;. 79c 3 /$2.25
125 m fd 350v DC, twist loc k, I Y2" d x 3" .. $ 1.25
5000 mfd 35v DC, 2" d x 3" • good SOt eo 4 / $ 1.75
80 mfd 450... DC, l h " d x 33;.... SALE $1.25 4 / $4 .75
1200 mfd 25v DC, ]I!4" d x 4 1(~ " 691 each 3 /$ 1.95
1000 mfd 15v DC, 1 '14" d x 2 ·%" 501 each 6 / $2.75
.004 mfd 5 KVW, up rig ht mica $2.00 each 4 /$7. 50
.00275 mfd 2 KVW, u p rig ht m ica $ 1.50 eac h 4 / $5 .7 5
.0 1 mfd 2% KVW hex m ica $ 1.25 each ... 4 / $4 .7 5
30 mfd 4 50 " DC ATOM lyt ic , piq ta ils, 79¢ . .4 /$3.0 0
20 mfd 60v DC Tantalu m pigt al ls

l
501 .... 4 /$ 1.7 5

17 5 mfd 15v DC Tanta lum pigtai s, 501 .. 4 / $ 1.7 5
130 mfd 25v DC, can neg . V2" d, I V.." pig tails

50<, 4 / $ 1.7 5
68 mfd 30v DC, can neg. 'Is" d , -til" pigtails

391 ' 3 /$1 .10
vacuum capacitors. 50 p f, 5KV· good $2 .50
25 o r 50 p f, 10KV choice, NEW $4.50

50 mfd , 125v DC, 3;''' SQ X I", con r1e9. 2 on
assembly. GE. tcotctum. 69¢ each 3 /$1 .95
Type 850 hi vol t capacit ors. 25, 40, 67 or
100 pf, 0 KV. choice $1.00

1500 pt, 600v feed thru·.900d 2 31 5 /$1.00
500 pf, 20KV barrel , $1 .00 4 / $3 .7 5

TRIMMER CAPACITORS
Assembly on ton bakeli te, (5)NPO 5·25; (')

NPO 3 ·12; (2) N 8-50 c t. $1.25/boord .. 4 /$ 4 .75
(5) NPO 1.5-7 p f. 75¢1board 4 / $2 .7 5
(4) NPO 5-25 pt. 60C/boord 5 /$2.75
7·100 or 10- 12 5 p f, choice 181 each 6 / $ 1.00
ARCa 3-30 pf, m in ia ture 18¢ each 6 /$ 1.00
(2) 5·20 pf, on ceramic p late 231 each 5 / $ 1.00

P ISTON TRIMMERS. by JFD
J MC # 1801, h .- 12 pf quartz , · 69 ¢ 3 / $ 1.95
GW # C48, 1-1 2 p f, gloss.· 391 3 /$ 1. 10

flOOR SWEEPING-WASTE BASKET
OVERFLOW

First try, only because got a line termination,
mixed, from a large m ft r, sweetened with
le f t overs odd s & e nds. NO J UN K. 5 LB.
pliofilm bag.•. ....•. •. . .... ........ ;. $1 .65

5 pounds assorted hardwa re. All good useable ,
nut s, sc rews, wa she rs, e tc. NO JU NK . Plio-
film bag _ : . $1 .25

CO-AX Connectors, current production to latest mil
soecs .s WW l l surplus." t o ke-outs good.
PL·259, S0-2J9, cho ice 39f; 3 / $ 1. 10;, 12 /$4 .2 5
PL-2 59 A s, 29¢, 4 / $1 .0 0; M-359 s 4Y¢ 3/$ 1.35
P L-2 58 6 5¢ eo, 5/$3.00; M-358 T $ 1.95 5/$9 .50
CH-259J. c hassis mole , t okes 50-239 9 51i!J 5 /$4 .50
DOUBl!: MALE S, DO NOT BIND, f it s Su-239 9 5¢

5/ $4.50
J-1 02 s, I ho le S0-2J9, w/ nut . 29¢ each 4 /51.1 0
UG-l7s/U, or 176/ U, choice, reducers 11f, 10 / $ 1
UG-21 /U J5C ea; 3 /$1.00; UG/ U 69 ¢ eo 3 /51.9 5
UG-290 / U. 69<" 3 / $ 1.9 5; · c1eon good, 23f, 5 /$1 .00
91 13T GOLD, $ 1.5Q; UG9 09 / U, 1 ho le , 79$' 4 / $3 .00
UG-274 B/U BNC I , s1.00; UG692/ U 79 4 / $3 .00
UG535/U, rt ang le BNC chassis, teflon ,· 3 , 3 / $ ' .00

CO·AX CABLE
RG58 /U, 52 ohm, new p roduction, 50' $3 .00; 100'

55.75
RG-174 /U, 50 ohm miniature, for intema l wiring .

Mike coble, 4 ' 12¢1l9/51.00; 50' $1.50; 100' 52 .7 5
RGB/U .w/2 UG2 1B/ , COLLINS. 16" 4 9r ; 24" 69(;

5 ' s1.00
RG 11 / U, 72 ohm, wl2 P L· 2 59 s, 12' 51.25; 3D'

51.95
RG59 /U, 72 oh m, 8' w/ I Motorola phono p lug 39t
RG59/U , wll J ERROLD TV p lug, 59¢ each, 3 /$ 1.65

RELAYS
RE1 3 /ARA8 , CO-AX, SPDT,( T·R, 100 w to 2 me ter .

Has 3 50-239, t o kes ,J PL- 259 . In metal box ,
3Y2x3x l3;A". Ha s two coils, in series. for 24v DC,
easi ly rew ired for 12 v use. NEW $3 .95; w/3 PL-
259 $5.00

A) SPOT, T- R, co-ox . Rated 25CNf to 2 50 MC , 1DOw
t o 10000 MC; 5W R @l 1 KMC 1.3 : J. ov 2 5 ohm
DC coi l. Toke s UGBll/U & 2 specials. BRAND
NEW 53 .00
With 3 BRA ND NEW plugs _ . 55 .00
With UG88, 2 7' RG59 , wit h plug one end .. $4 .50

B) DPST 40A contacts, easily mode in to DPDT. 12v
DC coil. Dynamotor stort.> excel. 5 1.00 .. 4 / $3 .7 5

C ) SPOT, 3A contacts. 12v 60 cycle coil , N EW .. 79<

D) . ~.p.~~'. ?~.~ ». ~~: . ~~ '..~~i~ . ~ ~~~ .~~.$cr~;
E) SPOT, im pu lse, mechanical la tching. A MUST for

automatic keyers, in RTTY. Pulse sets, next pulse
resets (reve rses) .2 4v 60 cycle coil, new .... S 1.75

ROTARY CERAMIC SWITCHES
All heavy duty, ha nd le KW RF. He avy duty de tent e.
3 deck, 8 position, no stop, 5 wired. V.. shaft $2 .50
2 deck , 6 posit ion, prog ressively short mg . . . . . $2.50
2 deck, 12 position, non·shorf ing %" shaft .. $2 .50

ROTA RY CERAMIC SW ITCH ES, with If.t" sha fts
Hea vy d uty, a ll hand le KW RF. Heavy duty detents.
3 dec k, 8 posit ion, 5 Wired, no stop, progressively

shorting $2 .50
2 deck, 12 posi tion, non-short ing $2.50

BC ELECTRONICS
2333 S. MICHIGAN AVENUE, CHICAGO, ILLINOIS 60616 • 312·CA 5·2235
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HAM OR CB VE RTICAL BEAM BARGAI N!

TELEMARINE CLOSEOUT SPECIALS!
W ALKIE-TA LKI E

•

I
•

J

.......

•

•

All Above Material Subject t o Prior Sale . 25 %
Minimum De posit with all e ,O.D:s Min. Order- -l5 .00

All Prien F.O.B , Our Add ress
W E BUY PRe, GRC, R-390 OR 391, SP-600, ETC.

- TELEMARINE COMMUNICATIONS -
142 West B'WAY. N EW YORK 13 , N, Y.

PHONE : COrtlond ' ·5444

FM MOBILE BARGAINS, FOR SPECIALISTS
GE MOB ILE FM. 152-172 MC. )Iodel E:'-I 2 .\ :l , 15 Watts Out 
put. Combination Tra nsmitter Ret'l'i n _".., . ilh bullt·ln "IWd 12-u
\'011 IIC POlll er :illPflh'. ! 'nubl", eou "~l1'iion Superhet RI'('t' h er coir
rllll, ideal for . ' )1 monitoring of hi·hand . ' :\1 tratl~mi~lons.

1"lll"d -F.J;:re Uent NlIId,lintl, " il h . 11 l ui*"!, lout l....s ael"f'llllOT"les_
Shpl!:. " t . ::;0 Ills, PR ICE ONLY , " , •.. $32 .50
PH I LCO )0 ·40 MC FM MOB ILE T RANSMI TT ER, :\Indel I' IIT 
:la liT. :"illl:"le-rh~ tlIwl. r r)stal·cuutrollrd. III-i th buil t · tn 6 0 Volt
l ' rlO.mot or I'oll, 'r SlIl'p))' output of " hi rh is fiOO \'ollx a l 1. 5 rna.
f:xPtllent (or romrrs ion for lIa m. CII, EnwrlWlwy a pptleatlon lind
nt.1 wrs. t"sI'd-I;'H,d ('olllll!iUll, \I' ith t uhl'S, hUI I,'!!.,! aece"'l<Irl~s,

BARGAIN PRICE, ONLy , ,. , $10 .95
r HI LCO )0·40 MC F M REC EIV ER, ~1 (){1Pl l ' IlT - :l :l6 . l:finltlc
chan nel rr)'slal · ron l.roll ,',1. f;Jl sll)' c!w nlled to l lOV, Ae " \ll'U
HOIl . lind will mak,' an ~xrellrllt, !ll",xl"' nsh'e mon itor of .011"
Hand }":\I trll. nsml!l.~lolls. IT!lCIl-fiood Nlnllltioll uni ts, with IHIlt's
hUl leKS llC('(' s,;orlr ~ , f'hpg, \I't. 351M. PRICE ONLY .. , $11 .95

TEU ::\I:\ Rl.\" f: utsecver .. ,l this nutstandlng 3 -}:h' II1 "lIt A,Irt'l ck Type
1l"11 1ll Antenna in Army Sl> l' plux. I t i uc1 udes a \'I'rtll'al dlpole
a nd nbase- Icad I lllllnr box, whleh permtta tuning and flhash11t [n
the ra diato r and director ..kmellts. and p has in K out. t ne ,.,rlerlllt
element so tha t en ullIlSlla llr high Iront- to-back ra tto r,'sull s
a long . -ilh exeenttonettr hiltll rorurd gain. Ping-In indnclon JWr
mits use of tll is antenna OWl' a rrecueno ra nge or :!o to 40 .0
~ IC. OjW'ral es wtth 52 or ;2 ohm t r ansmission llne. l'tllrdy.
weat her-resistant eonslmctloul Ope rates lI3ti~rarloril)' wil h ('IlR
,~ K·22 Rea m ""talor, or equhalent. \"e'li' - rn l ~'l'd . with Iustmc
I lOTI Book ...hlrh CQv,.rs eomprete t'QlIipmt'llt for whll"h antenna
"' D1I Intended, but l>ro'l~ full Installation and tllning·up data.
\"..t s t. of beam 39.5 III.. ShPll:. '111_ 102 Ibs. Supplie<1 With
2 plul:-ill Indllcoto/1l 10 roler 25-30 :\IC. lnstalll'd In phase-load
box. COILS PER PAIR 42 r""-llIin>d1 for 20·22.5 10 25,0 ~I (' ;

or 30· 40 :\It:.. ~ifr fr!'Q. . $4.95

MODEL " MA8" ill I Navy Walkle·Talkie which pro~ides RlnRle·
channd. errsrat-eontrcned reeeuttcn and t ransmi!lllioll I A~I } 1Ie
'''' ....11 z.u and f .r, ~Il' . }lel"l'h..r USI'S miuiaturt tull.'s In I
IIperhelerodYlle clrnit for maximum sensitirity '1lII S!']l't'llIilV.
Transmitter emplo)"s minlature tubes III I Cflstal-('(Inlrolltd oscil
lator 11T 41 •• 31' 4 RF rOll,"" Amplilk>r which will tI"'he r f rom
:!uu to 2;,0 milU••us Rt' po....r 10 11,,' a»lellnl {fill he foOU11t',1
up I. lind • 3S4 n e ising \ pl_h'l ~ l()dllll.tor st'l:e. .. tIIlM.'!I lObi
tn trans-re....-i' ..r. I'nlt 18 110,."..<1 In I \Jlller-tight bu",Ule ease.
j ~~'1L x 10'·\\", J: 3-9/16"'Il. K.\ 'iGE 1 mu; UR BETn;U.
,1..."elldlulI: on l~atiOfl Ind rondition. uecut res 135 rotte " II"
.nd 1 ~'2 "folts "A" baUer'". f.lnolle"t for ,5 m..ter Ib m. I 'll .
fire Ilt-p ' t . eml'fgt'lIrr marine. or tomersion to ether u>'"S. Sup
1,1Il'd rumnlete with .n tul*"!, r'c'\ing So :'I'mittinl!: CIT,t.l
tlllHT)', we cannot aeeept orde" for. speeitted f""lu..n(']'. t'rj s
tats '1'1' FT· 2 U trpe, .nd ean be l'asily ch.nlMll, telescope all
t,'nml wit h adjustable loadinl!: eon. headphones, mterooboue. and
U lll"as carn'ing case ...Ilh maps. In Almost · \"ew eendlticn, hut
not t.esled at Ihi. prtee. ShlJlt. wt . prr ...t 15 lbs. $19 9S
PE R PAI R .. "".", 2 Complete Sets, as abon •

MODEL DAV is II :-;"ur Walkle-Talkil" , slime as sneve. hilt wlth
I' in'ction F indillg Loop within so that reeeirer secuon mar he
n-ed for IJ . ~· , or 110mlug on tjn- rrrst al- e ontrulh-d rt'("l ' i "lll~

freqlll' lI ey. Same trausmtue r all out1i urd above for Wal kie-T alki"
use wil h supplied 1I,ljushble t ,' ]eSfi\pie antenna. }:n ,'ast'd In water
tight, slllrdr plywood case. slh: litly larger tha u above. ShpR wt.
r umutete arees.'IOr irs as ;\IAB. :!O u.s. $16 9S
EAC H, AS NEW- but IUlt t ested at th ls IO\lj pri ce -
I NSTRUCTI ON BOOK FOR MAB OR DAV

on ly \ljlth p.rchau 01 ' nits , . " ..... ", .... " ... , $ 1 .00

MINIATURE VIB RATOR PACK FOR MAB OR DAV , ettmtnates
nulll3nre and upt'll~ of dry neuertee. nperates from mtuiature
r. lo ll storage beuerr. not llnppli~<1, aYailabl~ ftom many llllr
IJIlIS deakrs. With I n~tnJcllon Rook. Shpl!:. wt. 5 1105. t :\t"S.:U.
EA CH ", ", ,., , , •....•. $7 .95

MI NIATURE STORAGE " A" & " 8" BATTERIES. F lIr Walkie 
Talkl!'S. Radio Portahles. Radio -Controll ed devices. Rad lo-S(\1ul.'s ,
or !'Qul"lenl mett'Ornlottieu deliCt'S. SUpplied IS • set of 3
" R" batteries o( 36 lolts ~ach.•nd 1-".\" baUery of 6 lOltS.
Ratteril"ll drr-(h.!"Jt'd, I...". ~1 .....lrol)'tr ali(I pa('kM In • ho!'rm~l

!tall)- ,;toall'd iarnum met.1 eonlainlT .. hieh JIl"lrnb pos.~ibility

of delerioration or In"", of ellk'lellO· until ojW'ned and rea<\)' for
liSf'. Bolh "A" battery I RR·51) and "B" battery l RR·52j are
a." dt-t"p x l~" hirh :'I 3 1h: " lnnll:, with 2 eonnl'ctloll pins uf
hI' It'Tlgth protr1ldlng from ",_ell bllltt'ry. Hn lOdermie )'I'f'dle tl'
<Iuirl'd for ac\d--.ater "tlllll 12..:0-1:{50 sp«i"c gralltr, .' 1111
In><tn..1tollS !lIlpplil'd ...Uh ea('h !IO'I nr h"tlpries for "1I1nk and
ehargilll:. \"EW· l":\ r F.ElI. ~IJlllpillr lII elght 4 Ills, PER S ET of 4
haU,'rl"" as ~tll...'d.....• , ..•••... , ....• , •••• ",. $1 .9 5
) SETS ( 4 Batts. tach ) for $5.00
)0· 40 MC DElUXE FM RECEIVER . ~ l o(1d R· :!:l j / V IlI~2
~lllgle·rhallne1. l 'O\lhle -('OIlH'rsloll Superhel, wit h fea tu l<'s sud,
liS d()lIhl~ limil.-r, !Wllwlr ll elrelllt, cr)'~IBI- NlIlttol of 1.00111 ht a ud
2 nd rOll " " r1 ~r U", i11 :t t nr~, hll ill -in (; \ ' TIC I' ow\'r SU!,pl)', etc.
Il imensions 11lf., " x 10" x I ,, ", ITl;l'd--}: xr l'lk nt ('u lIIli linn
uu ll " , wit h tllh~s, 2 nd "o llVt' l'slOI\ rrystal or ('Ollt rol lIult or ln ud·
" I ,,' u k~r, wit h !l(' lw m~tlt' ,lt lll>:ra tIi X. $24 9S
Shllg, lit . 65 Ihs. EAC H "" .... ,., ... ,... •

TRANSM ITTER COMPANION TO ABOVE. :\lod.' 1 T · l !l:l /VRC- ' .
I' oller Out pul 25 watts . Cry, ta l ·eo" t"'ll ed xi l\lt le·rll,~ Il11,' 1 Il tl il
wit h hull t- In 6 \' II(" I'n" er SII PI,I)·. I'an lit' u<t'd for .\" 11 . · )1
amatru r trlln~mis.~ioM. or rna)' I,.. applkabh" to F ire . ro li r~ . or
other applkations. 1·!It' ,1 Euelh'ut l'Ondi tion 1I l1it s_ $14 95
\\" il h schematir. Shlppiol wrlgh l Ii:; lbti.... EACH -

)0 MC MOTOROLA COAXIAL ANTENNA, lI t'u y duly. hllth
I>o.er nltl.\.I.t1lclion. EalIlly modln!'d b>' rl'dud nlt I ~o~ h or upper
wh ip !lPl'lion (or hlll:hPl" (rf'qtlr nde~ , or inr"-"a~hllt Ipnllh h,.
a (f'W inthes for ('8 applinUon. l'rf"Of'nt I" ngth of top radlalllr
lOr. Equippl'd .Uh femalt rf't't'JIllIrle for r L. - 2 ,-> ~1 roll ron·
llf'ttor .nd 50 ohm 1111"'. Importa nl mounling hardware Inthldt'd
t'\"t'Sf:D (nils. ShJll. wt. 130 Ihs, PRICE EACH ..... $14 ,95
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BARGAINS

All Above Materia l Subject t o Prior Sale. 25%
Minim um Deposit with all e .O.D: s Min, Order-55.00

All Prices F.O .B . Our Address
WE BUY PRe . GRe, R·390 OR 391, SP-600. ETC .

- TELE MARINE COMMUNICATIONS
14 2 West B' W A Y, NEW YO RK 13, N . Y.

PHONE : COrt land 7-5444

PLEASE !! DO NOT REQUEST CATALOGUES I
MATERIAL LISTED IS " H ERE TODAY, GONE
TOMORROW," AND CATALOGUES WOULD BE
USELESS.

Band

TELEMARINE CLOSEOUT SPECIALS!
POWER TRANSFORMER FOR 12V. DC
TRANSISTORIZED POWER SUPPLY
450 V. DC at 200 MA.
From 12.0 Vol ts
Rull<1 Jour 0"" Transionorizl'd ~ lohUe
!'OWPf FIII,ply for k ss t han S 1:•.011 ,
Bn'" rill <llIwn halt"ll "'rain flU ...." "r
11I 0" ', ","u'r Trallsfornwr "IIIJlllll~ 10011'
,Io'r.·" i ru" rore llll'l,rol. 1,lIUn rps I ,
"itll f'~'olhuk "i'1t!illi:. allli lit :WU ma
''''''I stll! ,k'liwrs 4\U vults. rum :
:!%" I,. x 21,,~" II. X 2';1." ]1. We
f"rnisll ,l l lIlI:r 8m & eonstructiou tI,'lalls.
New Uni ts. !'IIlP!:· wt . $6 95
l ¥l 11111 . EACH.• • ".. •

LIMITED QUANTITY
8C·611 CHASS IS for famous xurmrr " Han dy-Talky". f n'w ,
a.u to lUI 'I(" erysta l-('(llltmlled reteh-u -trllIlSmill l'f. J.ess
IUlo"s , plua-In roils, or l ubell . or Cr)'st I Js. ~ew Unit s. ~h pJ: . \\-1.
f\ Ihs. EACH ...• • •••.•. • • • • • • • • • • . • •. ••••• •.• . . $7 .95
8C.652 RE CEIVER, ('J:('f'lIrnt for M. r ine list' . TII'o tunable ha nd s
(.....wriIiK 2 -3 .5 me. and 3.5 to 6 .0 me. with I"Ontainoo d)'namotor
for 12 .0 V. DC operation. 20 1\(; aml 100 I\C (' alibra tor In 
~ 1 1n'S preetse d ial eeucrsuon aud fl'filUt'nq ehl'l'king. " J.l ke - X ~II "
unlts. {'ompart . but nJ~. ghl'll:. wt . 55 Ibs. EA CH , .. $29.95
8 C· 1335 FM TR ANSCEIVER. III Tulle Transmitler · Rfff lt er op 
~ ulilLlf 2S. 9 to 40 me. Inrorpora tH. G/ 12 V. llt ' 1'0Wl'l" l'uppb' .
a nd fr)'st al -rontrol of both sel"tlons . Dim : Ill"''' L. x 10%" II .
x 6 % " II. Compact a.nd If\t>al (or mobile . verr good eendltlon.
!ill,,!:". wt. 4:; Ibs. EACH . Co.plrlt wil li IINS .. • •. •. . $24.95
EAC H. Less r abes . _• . • • • • • • . . . . . . . . . .. . . . . .. . .. . 514 .9 5
8C·92) RECEI YER. Similar to F amous RC-6il3 . but .1'"!
l ido's .f -eha n nels o( pt'f"meabllltY tun..d pre-set fl'l'QueD('i e-s. 2. tn
40 ~I I '. Inrl udes Co·stal Cllibrator for fn'lIUenO' ('beeki llg, and
""It -eonta jued 12V. [)(' Il)·na motor. plus loudspeaku. F.xl't'll..nt
r ondlt lon. :;hre. lit. 60 lbs. EAC H $32.50
GO. 9 TRANSMITTER . 125 Wan , fiut put 1..0-& -11I Preq. 1200
5 0 0 KC, 1. 5 -18.0 ~IC ), I"On~i sl s o( 3 seettons. 10\f ·fret:!. unit ,
hl-fr('l l. untt, and 800 erere .\ r "ower su pply \fhieh are as ·
il'mhlt'd Into one pte-e. All a lnminum eonstructlen . " 'ith i
llU't f'" rrne. RF ) . X'mitting ver. f' aparl tol'!l . sttwr-nla ted tf'r 
nllile form ecns. Dials, Yernfer (I1a", I'l l' . Ali :\1'11' t .nns. \dt'al
for modinratlon or fo r parts for 1l~1I' t ransmitt er. Shpg. ...-1. 2~O
lh~. EACH , . . . . . . . . . ... . . . .• .. . ... .... . ... . . . . $62,50
9 5 1 PHOTOM ULT IPLIER T U8E, Fumplete wit h wired rircult ~ nd
l'lIcl\.scd in :\111 Metal Shield. I llea l for ~'b' ln lt Spot geannt ng '1'\ ' .
:-:111'1:. lit. !; Ills. EAC H $6.95
GENERAL RADIO VA RIAC, MOIIE'I 20UR. n sv. AC , GO ryel ..~
to Zl'ro V. , up t o 250 watt R. 3" di a. x 2 % " det'p. with 6"
lonlt sha ft ( "''' d ia .) . t:!lI'd· ..·err Good un its . Shpg. wt . 6 1119.
EAC H .......• ....••.... . ... " . . • . . . ... ... " ... $5 .95
BC· 604 FM TRANSM ITT ERS. IO ·Cllannel. r u, II -Rnlton Rel..rl ion,
~1I.0 10 21'l .0 ~IC. Com"lel e wll h InlteR. };J[l'I" lIenl for mohn..
roonrsion. l.eSll Ilynamotor. Used · YeT)' Good . Shpg. 1ft. 75 Ills.
EACH , ONLy .. , , . .. ..••... . . . .. .•. .. ... $6.95
VOLTAGE REG ULATOR TRAHSTAT (I'Rllle as \ 'a rl acl , 1.3 KVA
!la t lng. ~lfd . Amerlel n T ransforme r roo Ralliite 0-130 v01l1l up to
max. 10 amps. 6" Ilia . ("'ith rommuta lnr bllr) x i " II . pillS
:\" I•. shaft. 'i.!" dil. Rllpg. 1ft . 20 11>1. EACH . . . .• . . $12 .95
BC· ) 440 LOW FREll llEN CY RECEIVER. 150 to noo Kf' 1n 4
hamls. I'Ilpt'rhf'l . Same t'OfIstrnrtlon I nd Jl ppeUJlnl'l" u Rr -:,! .f 2 .
)' or 110\' . .\C opera tion. "As·\"\1IF" ffinditi on. Tffied . PRICE

$69.50
850Y, POWER TRANSFOR MER. TlpJl""l I' rimarr 0 /105 /110 1
11 .">/120/12 5C 50-60 ~'e11'S .-\C. St'fondlIT 1<50·0 ·1<,,0 at 160
mi. ,," II . J[ 6" W. x 4 ~" II. Rh"lI: . .-t. 12 Ibs. EACH $4.9 5
550V. PO WER TRANSFORMER. Simp ..~ abou' hut 550·0 -......0 V.
1I1 :!UO ma o nmdarr. l'hpl". wt. 121M. EAC H $4.95
F IL. & PLATE POWER TRANSFO RMER. )' or 120 Y. 50 /60
f)'e1"S "C. St'e. :n , 650-0 ·6.",0 at 150 mi. : =2 . 6. 3 \'. at
:l .n.-\. ;, = 3, 5.0\' . It 3.0.-\. ; ~ .f. 6.3\' . al ~ ~mps. Dim: 6" Ii .
l[ !"," W. J[ .f l,~" n. Rhpl\". wt . l!'i lbR. EACH $5.95
TWI N HI · FI 6 " SP EAK ER PANEl . hy lir A for monitoring 11IIr ·
110<1'. 19 Inr h J[ 81f/ bigh Ulll"k I'llllrl lIith 2-6" ~Ia g rlll.l'nl[

:;llf'ake~ moun ted. taeh eOlllrolled by lWpa ra l t Pads. eaell wllh
Sl'1'arate Oll tput t ransfo rm..r to permit Individua l I< ohm or !'i 0 1)
ulun rUlIlwdlollS. Also 2 separalr (In · OFF " S'Ili r leh" Swltrhes UII
" ," ", 1. "lIoIIs u~.· for lias<' ~l oni lnrlnlt of 1 1U1 1l~ l r l a l and IIlI sln.,ss
Stations. :-:hl'l( ",t. 30 l b~ . EACH $ 12.95

•

•

• . " , . . , . . . . . • . . "" , , 5 6.9 5

HI -PRECISION FM SIGNAL
Generator-Mobile

SENSATIONAL BARGAINS!! rcs lRANSMITIERS,
RECEIVERS. AND ACCESSORIES

n · ........' ~C OlO ... 1. , .. ",-

\~~~''''''''''V'''''''''''''''''~

TCS TRAN SMITT ER.. F a mous work -horse o( the Nav)', rugged
!·mcle nt reli able. neuvers 2 0 watt s jJhOIIl'. H I watts t \\' in
1500KC to 12. 0 :lIe range. I nrorllllrRt es ,"~·O nr .f· en ·sl lll ron
I rolled ch annels. Excel lent (or l1In1Jile or tlxed station lise 1'011I 
nrete wll h tllb\·S. usec-vers (']eall roudltfun. Sllllg. \\1. GO lbs .
.-\ 11 AN'I"S'ol(lrles extra.
EACH . not tested at this 101t price • • • . . . . • .. •.... •5 34 .95
TCS RE CEIYER , companion to abo ve 1.5 10 I :!.O :\11" in 8 
bands, COlltinUOtiS tuning of ~ tiled erystal rontrelled rrequen
etes 9\' ll'C'tlon. 1";mplo)'5 a ~ta ll:e o( IlF allll'litielitioll and :!
~t ag.., of It' 10 provide good Sl'nsllh'il)' and 9\'lectil"ity. Re
' lu irt1 !If'parlte rewer $upply. zseenem for IIa ms . I'D. ~L-\IlS ,
ere. 1'1Ipg. .. t. 50 Ibs. l'S}:n--}:Xn:l.I.l;\T ('ondil ion .
PRICE EAC H. not tested at Ihls 10... prtee, with tubes •. $42 .50
TCS 12 VOLT OC POWER SliPP LY. to operlU above units (rom
12 \ '. IlC. Cont a ins 2 1I)·na moto" . enercr transmitter and Olll"
for rert"h er supply, rompklf' nllerinl". "t.arti nll: relay , ete. .\"};W
n'!Ts. ::MIDI. 'lit . 40 Ills. PRI CE EACH , $15 .75
TCS REM OT E CO NT ROL UNIT .... ith butlt -In londspeaker , volume
("Oillrol . mirropbone and phone jaeks. SlIpg. 1I't. 10 lbs. NEW
UNIT S, EAC H , . .. .• . .•• .•••. , •...... , .. , $ 9 .95
As Alloll. ba t " Usd ---Yery Good" ..•... _. . . . . . • . .. . $6 .95
Pia, Connector for Remote Conlrol ,.,., $ 1.5 0
TCS CONNEC TOR CABLE. 'I'tansmitt t'r or Ut>n> il"r r 10 I' oll'er
Sup(1)·. i"ihieldo'd. O;[)ffi f)' whirh). 3 (oot len~h $5 .9 5 ; 11 (oot
1""l(th 111. 5 Ibs . 59.95 .
TCS ANTE NNA LOAD ING CO I ~ , p<'rm i!s 11.'1(' of shor t. wh ip
1)"111-" eutenuaa on tower rrequene tes. SlIl'g. ....t. !l lbs. " Ullt"tI-
Ilowl.:'
EACH

USED. EX CELLENT • •••• • •••••• • , •. EAC H

:lIude l 1· 208 , Is a preeisioll InslrUlllent lIort lly o( tlle nnest 1 ~ 1I .

llIohlle MonicI' an ti iost allatlon shop. or for prodnct ion testing o(
mohlle F;o.I fljlllplllcnt. ~·re< l . lIanl(e In 2 hllll( ls, 1- 9 to ~ . !'i rue
(for H' UIij(II I1Wllt a nd tests ) a nd 19 In 4!'i mr . Freq . of ont pllt
of slKnal Is maintained with ,03% of dial calibration. Ot her
Olllslallllllll\" (ealli res arc: w\'ariahle )o' l'1'ijll(' lI ry ill'I·la llon . 0 · 5 KC
011 I.fI to 4 .5 me hand. 0 -50 KC each 5ltle o( I'1' st ing f rc'IUfll (')'
on 19 10 4.", me band. wCalihraled :llirrol'Olter-Atteullator , a d
juslable up 10 100 .00 0 mirrol"olt~, develolwd at tbt tfrmlnatlon
o( I 3 0-ohm line. 1:p to . 8 4 tolt al'.Uallle a t high Olltput ter
minals. " HF \·...UlI lll Tube \"olt nleter illrorporated, 5 modubtion
fr\'llut'lleles provided by internal audio o5l('lllator , 150 . 40 0 ,
1,000. 2 .;,00, and 5.000 rps. External modulation l iso pro·
.id.-d (or. "Opera tes from either 1 10 fo lts . 60 eyell'S AC, or I:!
fOlia I){;, wCryst al Calibrator, WOOSlt outPllt Is 1 me Iud bar·
monl('ll (or ehed.lng and malnlaining lte'Urary of sign al gen..,a ·
lor. Complr le Irlth tubes. rallbrator errsta!. 1nstrud ion Shl"l'ts
Ind &hematlt Illignm. ShPII:. Itt. is 145 lbs. (in woodt-"n eUt).

$39.95
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SPERA ELECTRONICS
TWO METER CONVERTER OR RECEIVER

These transistorized components build a two meter receiver or can be used with
your present receiver for excellent two meter reception.

MODEL SMC-2 two meter converter tunes 144·146 mc using three VHF transis
tors. Output is 4.3 mc. Fully tested. $14.95

MODEL IFA43 input 4.3 mc IF stage. Output goes to audio amplifier listed below.
Fully tested. $6.50

MODEL MAT-4 audio amplifier. Output is to speaker. $3.95

Plastic formed case for above units-undrilled. $3.25

We also have vernier dials and speakers. Please inquire for these items. Other
models available for 6 meters and police and fire frequencies.

INCLUDE POSTAGE ON ALL ITEMS
TELETYPE FREQUENCY SHIFT CONVERTER. Model CV57, less tubes, surplus.

$75.00
VFO OSCILLATOR marked part of AN/FRT·23.RF range 600 to 800 kc. With
6SJ7 tube. 0.001 watt RF output. $8.00

30-42 MC DOUBLE CONVERSION FM superhet receiver. Has 10 band pass
filters and 10 plate relays. Operates from 24 volts DC. Brand new condition.
Surplus. 14 tubes included. $25.00

RADAR SCOPE INDICATOR Model 1p·183 BPS·4. Includes 13 tubes and 5"
CRT. Weighs 140 Ibs. This unit is fine for a real experimenter. $29.00

ARC-5 IF STRIPS. 6.9 mc surplus. $3.20

THORDARSON PLATE TRANSFORMERS. Input 220 volts. Output is 3000 volts
CT, 500 ma conservatively rated. Weight 69 Ibs. Brand new condition. $17.95

CRYSTALS TYPE FT-243. Any freqency 50¢: 7725, 7900, 8000, 8025, 8050,
8150, 8175, 8225, 8250, 8275, 8300, 8325, 8350, 8400, 8450, 8525, 8600

CR-27/U CRYSTALS. Any frequency 95~: 7675.000, 7725.00, 7775.00,
7966.667, 8175.00, 8180.000, 8202.778, 8270.000, 8613.889, 8760.000,
8700.00, 8883.333, 9030.556, 9086.111, 9119.444, 9294.444, 9180.000,
9319.444, 9347.500, 9366.667

BULEY type MC·72 186.30 kc 90J

TV COLOR crystal 3579.545 kc 98~

10 METER CRYSTAL 28.55556 mc. Can be used in CB rigs for ten meters. $1.00

2 METER FM TRANSMITTER uses 6252 in final. Made by Sperry model SP·1.
Less tubes, with diagram. $10.00

TUBES: 902 2" CRT $3.75, 6CW4 $1.50

Note: We have a large selection of hard to find tubes, diodes and transistors.
Please give specific types you are interested in. Send your name for our forth
coming catalog.

SPERA ELECTRONICS
32·20 31th Avenue • Long Island City. N.Y. 11101 • 212·ST 6·2190
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PLEASE PASS US UP
If you are not interested in ge tting some of the best buys ever offered. Below ore listed some offerings
from our stock. Th is is by no means all thot is available. Write us your requi rements. We just might
hove it in stock or know where to get it .

ARB Receiver
Freq: 190 to 90 50 kc (4 ba nds) Set-up for 24
volts, but eosy to modify to 1 10 Volts or 12
volts D.C. Mfg . by R.C.A. $17.95

Dollar for Dollar you can't beat-
ARC· 1 Transceiver
Free : 100 to 156 Me. Ra nge 10 crysta l con
trolled cha nne ls 8 watts out put. Less crys ta ls
W;th tubes - - - - - - $29 .95

Surplus from Communication
ART.13 Transmitter
200 to 1500 kc & 2 to 18 .1 mc 100 Wott AM,
CW & MCW. Mfg. by Collins. Con be auto
matically preset to any one of 11 Channels.

$39.95

Sales
TDQ Transmitte r
J 15-156 Me. 50 Watt output AM Crystal Con
trolled 4 Channels VHF. Complete $129 .00

GO BIG!!!! Additional infor-
BC.610 Transmitte r
Freq. 2-18 Mc, 3 channels, 400 WATT CW,
300 WATT - - - - $395 .00

mation available on all items
RDO Receiver
Freq: 38 to 400 me. Covered by 5 plug in
units . This unit is a Navy type APR-4. Metered
for both RF & Audio Circuits. Complete with a ll
5 Plug -in tun ing units - - - $425 .00

On Request
Bendix Remote Reading Compass
Magnesyn Type. Consist of a Compass Trans
mitter. Remote Ind icator & 12VDC Inverter.
New Condition . . . $19 .95

73 Special!!!!
TS~175/U Frequency Meter
85 to 1,000 me. Crystal controlled, hete rodyne
type . Used for testing CW o r MeW Transmit
ters & Slqncl Generators. LOOK! $99 .00

Communications Sales
12 Volt Dynamotors
DM-42 Type. Input 12 .5VDC at 39 Amps. Out
put 51 5 VDC a t 215MA & 1030 VDC 260MA.
New $9.95

Get on ou r Mailing list.
Teletype
We have Model 14 & 15 equipment & Ports.
Write us your requirements.

GET ON OUR MAILING LIST
RAO Receiver
Freq: 540 to 30,000 kc covered in 5 bonds.
Superheterodyne, reception C.W., AM. Phone &
MCW. Checked out
$89 .00

WE ALSO HAVE RADAR
Wavemeter
Freq: S Band. Designed to measure frequency
of Magnetrons without the use of an osc illo
scope. Can also measure d-e crysta l conve rte r
current. $9.95

EQUIPMENT FOR SALE
Headset
600 Ohm used fo r professional monitoring.
Great frequency response and lock of distor
tion. W ith large chamoise pods Spec 73' buy

$9.95

IDEAL FOR R&D LABS
Headset HS~33
600 Ohm low impedance, flat response 200 to
4000 cps. $5.95

SCHOOLS OR ? WRITE US
CARBON MIKE
Push-to-tclk. with retractable coiled cord.
Freq. response 200 to 4,000 cps. $3 .95

YOUR REQUIREMENTS!
X.Band Signo' Generator
Freu: 8500 to 9600 MC. CW & FM Pulse
power meter. $ 19 .95

$ $ $ $ $ $ $ $
Wonted
Communication equipment, Test equipment, or
what have you in the way of Electronics to se ll
o r trade.

SMILE
Camero 16 mm
Magazine load type. Complete with F3 .5 le ns.
Operated by 24 Volt motor. Excellent condi
tion . $12.95

All Items Subject to Prior Sale,
Money back guarantee on everything we se ll.
All orders F.O.B. North Hollywood.

COMMUNICATION SALES CO.
7231 HINDS AVE. NORTH HOllYWOOD, CAL. 91605 PHONE (213) 765-4418
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GET IT from GOODHEART!
EVERYTHI NG UNCO NDITIONALLY GUARANTEED !

We have the Best Electronic Equipment Inventory in the
U.S.A. for Professionals • . , Schools • . ' Labs . , ,
Industry , • , Advanced Hobbyists , , , So Tell us your
Specific Needs, , . or select from th ese listing s and ask
for price and more technical informatilln if needed.

Aeronautical
HLI -103-A Hfllfman Paean Test set .
MO ·83A rr euine 419S3) Omni Tester.
SG-1 A, PP·348 ( Boonton 211 A) for VORl

II,S.
SG·13 (Collins 41' 9T2 ) for VOR / I LS 011

ramp.
RT ·1281ARC -21 R !'I'l'ive r- Tran~m itter.

RT -178 1ARC·27 geoetver -j'ranemitter .
PP · 2100 /ARC AC power supply for ARC-27.

Amplifiers
AM -257 /U, fixed g&1n of fi X DC current.
Brush BL-5 30 2-ehannel, DC t o low AC.
Brush BL·905 Lcehannel, 2 cps to low AC .
Brush BL-913 I-ehannel llC to low AC.
Brush BL·932 I -cha nnel HC to low AC.
Brush BL·968 g-ehannel DC to low AC.
Hewl-Paek. # 460AR 3 ke tc 200 me.
Hewl-Paek. # 490 B 2-4 se T\\'T, 10 mil'

P, .
I.F. St r ip 60 me pasa :'Ph me ltain 90 db.
Klntal l11BF calib. gains DC to 40 ke.
Mierosen # 1 43 LAOO for DC mv.
(See also amplifiers In AC VTV~t ' s here.j

Antenna Devices
Aer-O·Com DA·200 Arti fl d al Ant. for bench.
DU·l LII OP D.F. has no t s e -uee. ambiguity.

Audio Test sets
Elco 377 sine an rl sq. cweve generator.
General Radio 736A wave analyzer.
General Radio 783A a udto wat tmeter .
Genera l Radi o !301A Iew-dtetort lnn cscu.
Heathkit HD·1 harmon. distort. analyze r.
Hewl ·Paek. 1000 secoudaer rreo. standards.
Hewl ·Pack. 200CO osctjtator.
Hewl·Paek. 202A function generator.
Hewl-Paek . 205A ose. , eaUll. out puts.
Hewl·Paek. 205AG osc. and Ga in Set.
Hewl-Paek . 300A harmonle wave ana lyzer.
TS-3820 U mlcrtlvolter-calihrated esen.

Bridges, Precision Material
Boonton 160A Q-:'>""n . 50 ke 10 75 me.
MIL TS-617B /U similar 10 nnont on 2(; 0 ..\ .
Boonton 190A (I -~[rtt' r , 20-260 me.
Boonton 590A-( ·) I nductors for 190 A.
BOiInton 250 A IIX Meter.
Cornell·Oubl!. COB-3 [)l'l'ade Capacit y
Epllley Standard Cell Type 2K:'>! 5 -di glt.
Eppley Standa rd Cell I'at . roo. e-aten.
E.S.I . 250·Bl I mpellan('(' IIr illl':t' , battl'ry.
Freed 1010 I.-C-R (' omllari !lOn II ri d~l' .
Gen. Radio 500G 600 ohm .05 % resistor.
Gen. ' Radio 578 B 3-Shielll Transformers.
Gen. Radi o 6 50A I mlwdance BridKP.
Gen. Radio 722 is in ~III, Tcledro 0-3 .
Ge n. Radio 1432M Re~l stan ce ll e("arle Rfl x.
Res. box 0 ·11 meg. ll- llia l. G.R. Hecades.
Gertse.. RatloTrans PT -2 , -5 , -1, -11 &:

#1 0.
Heathkit DC -l Ca pacitor Del'ade Rox.
Kay Lab ( Cohu) 402 B Il)'namie !\licro-

:'>liker.
L&N 2 165 Ayrton Shunt 1I0x 40 K ohms.
L&N 2 310 -c and · d polut.' r gah anoll1\'ters.
L&N 2420·b liKht- lwam !:ah·a nolllet"r.
L&N 2430 ·e light-beam gahanometer .
L&N 4285 I'ortahle Kelvin Hrlll!:e.
L&N .01 % 3-dlal 20K ohm \'ol taKe

ll h'ider .
L&N 4395 .00 1% lOOK ohms I'olt

r1 ividrr .
L&N 4725 5-d ill l .0 I ~Ir Wheats tone Ilr ill!:" .
L&N 5365 Cahle "'HUlt Brill!:,' .
L&N 7651 Stu(k'nt'~ I'ol l'nti fllll el ,'r.
L&N 8687 I'ortah ll' l'ot,'ntioru ../l·r,
Rochest er Elee. # 7 11\1,\ -\'a lnes I\..s. Ioox.
Rubi con 3402 & 3 417 li ght -beam gall'os.
Sha lleross 6 45 Kell in Bridge II/ll'llUS.
So lar Exameter II ... (' Rrldl:".
Weston 440 IIoilO /" r galvanoilleter.
Wed on 604 Type 2 I'm rellT Trau ~f<ll'IlI '· rs .
lM -3 /U Is Sha lleross Mil , It ... r bri llg...
ZM-4B /U : ~111 . Wheah loHt' Ilrhlge . l .'i 'i,'.
CLB -60007 : .\ 111, R & (. Il r i , I ~, ' .
500 K ohm 0 .1 " i. IW l",n- ill(1. WW re

si~tors.
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Communications & Other necetvers
RAK-7 & RBl-5 : 15-600 ke, TRF types .
OZ ·l : RUpl'rhet 15 -, 0 & 100-1 500 ke.
R-23 jARC-5 : " Q-5 ' er" Command, 190· 5 ::;0

kc.
ARC Type 12 R22 : Command, 5 -10-1600

ke.
BC-348·P : .2-.5 & 1. 5 - 18 me, w/ AC

pwr.
RBS · 2 : 2-20 me W/pllT sply & AF Ampli

eer.
R·45 /ARR·7 : .55- 43 me, pwr sply op

tional.
R·44 /ARR·5: As above but A~I / F:'>I 2 1

140 me.
SP·600·JX: 0. 54 to l'j 4 me At A2 A3.
R_3S8 /URR : ,5-30.5 me An ell', volce,

Isk.
R·390 & R· 390A /URR : As above, .5-32

me.
R·266jURR-!3 : 222.15 to 404 me A;\l,
APR·4 w/Tuners .038 -1. -2.2, - 4 ae. A:'>f.
APR ·4Y as above but A!\! / F M, 60 ey pwr.

Commun . Xmtrs, Xmtr-Rcvrs, Pwr
Splies

T·19 /ARC-5 Command xmtr, 3- 4 me.
TCS-12, 1. 5 · 12 me, 12v dynatn., 50 W

A3.
ART-13 less pwr sply, 2-18 me, 100 W

P, .
TCM At Pwr Sply Is suitable for ART-1 3.
AN /FRC -6A Fix ed Station 30- -10 me F M,

50 W.
TOl Fixed Station 225 -40 0 me AM, 30

W 1'0.
AN I GRC-27 225· -100 me AM, 10 0 W Po.
EAO Is ,\C Pwr Rilly for TBX Rcvr gect tan .
RA-62-B is AC I'wr Sply for SCR- .5 22 .
2 KV OC Varl ac·conlrolled !"\BS·made pwr.
GN-4 5B Hand-Cranked pwr for Field use.

Caunters & Freq. Meters
H.P. 522 B t tnt versa t r'onnter t o 120 kc.
Berkeley 5510 Untversul E /UT pest 1 me.
Use plug Ins w/H .P . 5 24 A w/Adaptcr KOl.
H.P . 525A 10- 100 me rreq. extend. plugtu.
H.P . 5 26 8 TI me I nte rval ptngtn ,
H.P . 526C Perio d :'>Illitipli er plugtn.
H.P. 526 0 P hase-angle Reader plugln.
H. P. Patch Cord for all nlugfns above.
H.P. 5 40 A Transfer Oscill ator to 5 ac.
Gen. Radio 1110A Intern. Ilsc. to 3 ac.
LM FreQ . Meter .125-2 0 me e W/ A:'>L
BC·221 Freq. meter .125 -20 me CW only .
FR·4 U frell. meier .1-20 me late tYlle
TS-323 /UR fre(J. meter 20· 4RO me I 'w /A :,>!
Gertsch FM-3 rreq. meter 1 - 1000 me

.00 1'to.
Gertsch AM·1 \'In' I nterpola tor .000001%.
La~ole LA-70B freq. meler . 0001% to 3

"TS·69 /AP W;l I'emel er 35 0-1 000 me.
P.R .D. 50 4 ~· r"(J . meter . t - l 0 ge .03%
H.P . X-5 n -B imitation, 82 00-9825 Ille.

Meters, VTVM's, Calibrators , DVM's
Greibach 0 ·50 mlcroamps IlC, lh %. in

ease.
Hoyt 5 15 0 -1!'i .\ nr fan. mirror scale.
Jewell Pattern 11 0- 15 A AC l;4 % in

ca.· e.
Weston 45 1 /10 / 50 A He 1;~ % in ease.
Weston 1 55 5/1 0 A AC ¥!%.
Weston 269 -I" fan. 1 rna DC % %.
Weston 341 AC / IW 150v 0 .11 % & 0 .25 %
Weston 432 Watl nll'la 375/ ,50/ 1!'i 00

W lh r/('.
Weston 433 0- 150 v AC o/t'1('.
Wesloo 433 0-;,00 1lI :1 AI ' % ~/('.

Weston 90 4 0- 111 ,\ AI; %%.
Westoo 9 24 0·150 VAC 1%.
West on 93 1 n · 50 / 100 /200 lila Ill ' l{,~{- .

Westinghouse PIX·14 0 - 1:;0 /300 V ne
1,,~ .

We,tinghouse PX -5 0 - 1~0 /3 00 / j :;0 vue
I..{, 0/".

TS·352A IU (ME -9E jU) Mil. ~1 1I1ti llleh·r.
West on 785 In,ln, tri:,1 l' irrnit Te~t ~r.

Winslow 56 1000 (ZM-21A U) crank
I1: l'gl:l·r.

AN /USM. 34 ( ME· 8 1) ~ l1 L \'1'VM reans
AC :'>1,.1". l OO

Ballantine 300 AC vrvx . 01 - v rms

Dr:~~en-Barn e s Hipple "I rt er rms vtvn .
Heathkit AV-3 Audto vrva. assemhl~,! .•
Hewl-P ack. 400AB AC vrvn 3 11:\' ~ S &

H e~f:Paek . 4000 & 400H .. AC , " Tnt ·s .
Hewl.Paek. 410B aft-purnose 'T\ ~\.
H.P . 455A R~' T Connertor for HOR

probe.
H.P . 456A I'Iamp-Iln AC eurrent p robe.
Ind . cent . 200A eon~erts ew PC. to. mr AC.
Measurem ents Corp. 62 AC-DC \TOL
Millivae MV-l7C DC rnv VTV:'>\.
Mlll1 Y11:e MV-171 current shunt for above.
Mllllwae MV·1SC R ~' rn v \ 'TVM .
RCA WV ·97A vottonrerst Sr. vrva ,
Boonton 3450 Calibrator for RF \'0 .
FI~ke 8011A DC vrvn Is .05'10 Calibra -

t llr. , Cl.•gen Radio 165lA 1101. Rr i d ~e RF \ 0 a m.
Mea·s. Corp. 202 1101. Rrillj(e RF V~ Call 1l.
Cuble AC-1 AC eonverter for any DIg. VM.
Elect . Inst . OVA-SID DC 5-dll:!t r na, vxt .
NLS 125E AC Con~erter medlt. for any

DVM. g~
NLS 141 preamp ror DC D\'M . l OX .0 '/0.

NLS 451 -I -llil:1t DC Dil:1t ll1 voltmet er.
NLS 4511 4-diilit xc/nc dlgttal vctt meter.

Microwave and Attenuators
Douglas 127 15 db etten., oct ave eeuur.
FXR N200A det , mt . w/drt .• N In. BNC

Ollt.
Hewl-Pack, 415A SWR meter.
Kay Mod. U xneroweve :'>tel:anode rwr Sply.
Kay Meganode Noise Diode pwr. Sply .
Mierolab AF-6 {l db 50 ohm etteu.. N

ends.
P.R.O. 205A -1 - 10 KC sloUed line.
Sperry 38Bl n arreters 200 ohms 8.15 mo.

Miscellaneous
Rayth. 18A HC weroer nwr unit 19 w-sce.
Raytheon " We ldpower" 5 KVA AC a-nc Ret.
1000 W lamps, Mngul base [rtummy loads}.
BB-401 /U 2 6 v NICAD battery set in case.
Bollalo Inst. FOT-l Yaw/ r ltch Transd ucer .
Assorted Power Rheostats for dummy loads.

Noise & Field Strength Meters
URM -50 neld strength cntr. .3· 400 me.
Ferris 32A .1 5-.3.~ & ,!'; ,, -20 me. bat tery.
St oddart URM ·6B ( NM·I 0 A) }4 · 2:)0 ke.
Stoddart PRM ·1 ( NM-20 A) .]5 ·2 .~ me.
Sioddart TS·587 ( NM-5A) 100- 400 me.
Sto dda rt NM ·50 315-1000 me.

Oscillascopes
AN /U SM ·25 . · 25B MIl. R}'neroscopl's.
OuMont 304H popular ri", HC-IOO ke.
OuMllnt 322 dual-lJeam is 2 30 4' s com-

hined.
DuM ont 333 : I,ah 'r 5" dual-beam to 200

ke.
Hewl-Pack. 1 50A 5", OC to ] 0 mc.
Hewl-Paek. 152A, R llnal-t raee plugins.
Hewl·Paek. 153A dift'er. amp!. plugin.
Hewl-Pack. 154A vfllta l:e & ellrrent pllll:in.
USM·140B : H.P . 170B 35 me, 11' /2 plug-

ins.
Hyeon 617 I~ 3" II a to 4 th me.
Lawoi e LA·265 : .:xar t roilY of Tekt. 5 45A.
RCA WO-79A i ~ 3" 10 cy to !'i me.
Tektronix 5 11AO Is 5 ey to 10 me.
Tektronix 512 is h i·grain nr 10 2 mc.
Iektronlx 5 13 0 is rol ~ Ifl :.!O 111 <, .
Tektronix 5 14AO i~ Ill' to 10 me.
Teklr . 532: 11l ugill t~' p~, l ll' to !'i mc.
Tektronix 5 33 A l~ IIC t o 15 me.
Tektron Ix 5 41 , 54 1 A: 11(; to ;10 ml".
Tektronix 5 45 :is alJOIe lol us (lellIY.
leU . 53 B. 53C and K pl ll ~ l lI s .

Panadapter
BC-I03l -A: 1Ia.'l 60 CY P IIT Silly, 455 ke in .
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,------ --- --------_._---,
Pwr Splies. P rec ision Cc;llibrClto rs

OllIlant 264 1 eeore M nt'Ctloll ea libn .tor.
hact EI. lOO RIII : DC " lIl l -Wlue vc-s.
~%.

Flake 301t: 1.0 1-10 12 VDC .1'1", 0-400
m••

Pow", S..ppHes, Regulated DC
Soren~n Q28-D.S: 18-36 , 0-500 mi.
Ore~- Bltnu 28·5 : Find 2l'l , 0 -5 IJIIP~ ·
IUbltr, .. [ ·28·)0 : ~' i ~f'd ~~ , 0 -30 amp!! .
LIlli"" LT.I095 : 0 -32 Y. 0 -1 Imp.
Suber....ir : 0·30 Y, 0-15 unpl.
IIIl1r. 2226·1 : 5-36 't. 0- 30 Imps.
Om- Barlles 22.102 : FiJ:l'd 300 ' . 0 -10 Ill•.
El' et . Mu s. 2008 : 0 ·300 Y. 0 -125 rna.
Sorensen 300 8 : 0 ·300 y. 0 -150 m•.
Drn .lar ll n ) . 1508 : 0-30n y. (I . Hill rna.
E. R.A. lA · )(){)·I: 16;1· 300 Y. 0 -1000 rna.
NJE S400&: O-:IUO Y, 0-30 0 rna.
Power Designl 351M : 150 -350 Y. 0-150

rna.
Oreflon EI.d . B) : 0 ·3.'>0 Y. 0-20(1 rna.
He.I-Pack. 710B : 100 ·360 Y. 0 ·100 mI .
He.I. Pack. 71211: 0-500 ' . 0 -200 m• .
Unl, . Elect . UP520S: Sallll! &lI abcre.
Ores-Sari n 5·) oof: &ame .. abcee,
Orn. l. 62·109 : Dual 0-300 • . 0 ·105 rna.
0," .1. D)·1501: Dual 0 ·300 . , 0·150

m.. ... t
/II I [ 5·2400: 2 of the 5· 400 In 1 e Int .
NJ[ CS1)OOTII.·I.5 : .9· 1.3 xrv', 0-1.5

IDlp. , 0 ATrlns.[1• • S)99A : Fin d 10 K\ 0· 10 u .

Power Supply, Electronic 400 Cy
B.h lman In. : 115 , 3 ph 500 VA Po.
SelllMan In"rtr on : 115 , 3 ph 500 VA Po.

Pu he, D~la y & Tim~ Generators
[lut",lbe 2120"' : 4 plfltls I: pwr,
[lect"',lhe 2210A : ,#2108 plus p.r.
Mtwl· P.k. 2 12A: 50·10.000 pp'.
kay lad"l l" 470... : Carrier 10: pullt5.
IIIla. C..., . 79 1 : 60· 100.000 PP'
.It hertor~ B2 : 10· 100.000 ppa bi ·p'IIT.
TeUronlx 107 : 400 ke to 1 me.

Radar, Beacon, IFF Material
TS. 45) : Cap . v-mueee to 100 KV peak.
1T.211 / TPX : RC¥r~ lmtr 990-10 40 mc.,

IFF.
AN / UPIII.4A, . 4 1 Test Set! for above.
.... / UPIII · 6 B TI!8t Set for above_
n.SOl/UP [ell. In; : 6250·6900 me.
TS.)l1A /A' [chI Bill : 8130 -8910 me.
TS.4SB / U [ell. Bill : 8990 -9610 me..
TS·S7)B: Ran&e Calibrator.
III D. I28 B/ fPS.) : 28 K\' for 3 &: 6 uste.
A/II /AP /II-81 : Complm [)opple, Radar.

Recorders, Graphic
Varian G'· I O: 0 ·10 m, DC potentlom.
Vat. G·10 100 m. el~trolllcl/lK'rvo olily.
Nneo JYllO·1 : 0 ·10 m, to 100 , DC..

pot.
Brlshl PH·66) D)'nl master : % ·0 -% m'

DC. '
Irldl BL-202 : 2 cblnnd 1.1 mm/'.
I L.222./lL·944 : Same for ink 10: el~.

wrt<.
10·2)21-00: Lal t model of BL-202 .
Brasil BL·206 : 6 channels Ii!.;e BL·202 .
Etlll 806"' : Bu)' for the 4 ptnmoton.
G.E. ,ottllll" O· %. rna. 0-52 ml 1)(:.
Hewl- Pack. SM A: Dielt al pl'"lnler.

R~corders. Tope
RO ·14 /APH ( ai r ) &; RP·119 / GPH

( cround I.
Saln CVH 250 VA 10\1' harmoniC:! US

\'0 l'7r.
Stll )()807 250 VA bi hallllonlt5 115 \'0

1% .

5011 )08'08 500 VA bi harllionie 115 \'0
1%

Sor,nun 5005 500 VA lOll' harm.• 0.1'1~

Tfi:.
Scla CVS 1 KV'" loll' har monic 11 11. \ '0

F /e.
Sola ) 0809 1 KVA hi ha rmonic 115 \'a

1o/c .
RI )"thooll VR6116 1 KV '" hi hum. 115 "

1%.
Sorensfi 10005 1 KVA 10" "arm. O. I ":'e

""StlCO 85)7 is """Il! u aetl)' as .!>oYC.
51,,,1... Eltet . IE· 510 1 is lime all above,
Sthl CV 220: 115 V 2 KVA hi ·harm. l'k
SortllWI 2OOO5 MJ llli 2 KV A 10" harm .

0 .1%.
Sortnwll 2000S 2 K\'A 10\11" harm. 0.1 '70.....
Sap. Elect. IE·SI02 2 Va KVA 10... harm.

O. l o/c .
Sorensen ) 0005 low ha rm. 0.1 ric regut. 3

KVA.
SUI . IE·20060 ) KVA loll' harm. 0. 1%

"'rlll.
So, . IE -5205' 5 KVA 230 \' 10... harm .

0.1 %
So,. [11I 4 10 6 6 KVA m~banlCi I no barm .

1%.
GtIl. Radl. 1570A L 6 KV... ch.'C!rornechanlcal.
SOrtllWn 10.0005 10 KVA 10.. harm. 0 .1 0/0

Rotary Machine s

Stod4aJ1 90069·2 12 V 16A to 115 V 60
<"I.

Carhr JRI080C 28 V !iA to 115 V 60 ey.
Alternltor. no mot or, 2.4 KVA 400 c)' 1

ph
Ben4 1x ... . tos)'ns , Sels)"ns. Various.

Schematics, Tech Monuab

Tnomtndous 1nn'ntory of ,rlnlell sllnts.
Tnoml"lldous 1n,tllto!1 of eat&loed ...ks.
We halt Elec:tmtatle ell)' _Icllino.
Write for your SPECi f iC ne<!ds. Xo list.

Signal Gen erators, AM , Law
Frequency

Gen. Ra410 6058 9% ke t o 50 me.
NI'Y LP· ( - ) Ii same as ebove, In 2 pa,ts.
AN /URIII.2.5 ( O) 10 ke to 50 me.
TS·4l)/U 15 ke to 40 me.
lII ea . cor,. 65·1 15 ke to 30 me.
Gen . ladl. lOOl A 5 ke to 50 me.
BClrI ,Wl tI. 20 (15·606) .0 85- 40 me hi

pn.
I MlltO. 20)... . 207,1, Unlnrtt".

Signor Gen erators, AM , VHF

Moa . Corll. 1II0d. 8'0 2 10 400 me.
TS·497 <- )jUtUI Mil ",r!lon of ab1J'I:
A'I/URM ·2 6 ( 0 ) Mil 4 to 40 S mI:.
Hewl·Pack. 608· ( - ) 10-400 / 500 me.
Gen. RadIo 1021 '1 P) : 41 t o 260 me.
Gen. lad lo 1021A PI P2 : 2 48 -9 40 me.
Borl·Warner ) 0 nS·608) 42 · 40 0 me hi

p.r.

Signol Generators, AM , Pulse, UHF

R.II~a-Seh"ln SLIO 2.5 -2150 me hi
p..-r. (

TS·4 18A ( URIIl·49) 400 to 1000 me.
TS·419 (U RIIl·64 ) 900-2100 me.
Mtwlett·Pachr~ 616,1, 1800 -4000 me.
TS· 40)A/U ( URM·61) 1800 ·4 000 me.
URM·" (n~d9 400 cy p-wr) 44 :5 0· 8000

mc.
Hewl·Pack 62.) 8 (klrst. for 11 25 -1150

mel.
Hewlett·Packard 624C 8500·10.000 me.
TS· 622 ( URIII·44 ) 7000 to 10 ,750 me.
P.•. D. 9 0) 1000 w 10.150 me..
T5·7)9 / UPIII · I O 8500-9600 me.

Signal ("~nerotors. FM, AM /FM
' "ntoll 152,1, 1-5 and 20-2 8 mc.
TS.4521 /U 5 10 100 me mtthani('l l sweep.
Boonton 240 ... 4~ 10 120 me.
SG·9) / URM·75 5 to 220 me.
Boonlon 2020 175 to 250 me.
Boont on 202f 115 to 250 me.
USIII .16 <Borg· Warn. 75 ) 10 to 44 0 me.
Sorg.Warner 75 B 10 W 440 me..
KI)' lIlA lII , gasWtell 10 to 950 me.
P.R.D. 907 40 to 900 JIIC .

Sonar Test Sets
DAX · l anll DCP· ) : l'i' to 26 lIe_

$peclTum Analyzers
hllrld 50 · 1 Multlpulse geteetor.
PotarI d ISA w STU·) A HOO-22 .000 me.
PRO 855A 3·3. 7 &. 8· 10 It. 3" scope.

T~iemetry

Nfllu -Clart 1670E mT ; Btlldll TDA·608
BUbcllTier dill:l'iminator ; TFB·601 band·
paS!! nit"",; TfA·601 fIIlt'1' ampli!k'r ;
TP I ·601 P'IIT apiJ, All laIC channeb
plus reteeenee fnqueDCi" per MIL T
26985.

Teiephony
A.t,m atle mesSlI ' Recor4er, IlltXptnll:1u .
A.E. #80 (desk) l #90 ( " all) dial

phones.

Teietype
Recon4ltl.IlN, Rep&lnted # 1 4 . e,ert' •.
.::15 10: II19 5'1111 ad 1«'1",

Tronsformers
120 , I.G \W. 6 .) • CT eacb ) 5 .., s.
7'/1 KVA. 3 Isel, "dp: 11:5 / 11$ / 105

125 •.
Trlld N66A: I9olatf'd 115 to 2 30 • 250

YA.
Var ll es, 1;' amps. and smaller.
Freed 12691 Scope Transfonne1' for DAS.
SP.600 replllCt"ment potted power xlrms.
115 , 60 cy 1 ph W 2400 f1 A no cr.

Tube Testers
Preciw Develop. fII t G_ , [_ portable.
A/II / US.·) Tu~-Tester seeuee,
Wast.1l III H . 981 h,. J til earn rue.
WulOll 686 Ty,. 9 B industrial In&lyur.

Tuning.Fork Oscilloton
400 cy: Am. Tlma Prod. # 2001 ·2 fork

onlr.
40 0 ey: Same on module chassis .... / tubes.
400 cy : Above module 111 ea.'!t \1' /pwr spl)'.
400 ey: Varo # 6221 also Phlllftlon.
960 ty: # 2001·2 module complete.
2 keilO ke: it2oo1·2M 2 -part module.
1000 CJ: # 2003. _ / eountdo1m1 to 62%

'f.

Ultrosonic Generator, Bendix
UG·) : 200 W into 100 ohma It 28 -35 kc.

Wattmeters, RF
ME·ll /U ( URIII ·4). Bird 611 ): Tennaline.
Bird 67 : T~mallnt , read 1 to 500 W.
TS·125 /AP : S-Band, to 4 W .... / attenuators.
Sperry # 12)B: WaUmeler Bridge.
Hewl'Plck # 4)0·( ·): 0.1 to 10 m... FS·s.
PRO 650,1, Unit . P-wr Brid(e.
C,ble COfJI , Cal I.,trle MC· I B 20 21 ee.
Cill. tory. CII I_

1
MCX-1A 11 (ll)I,J: tJt)C.

Ch..II01·KI Il I Ca ...1_11:.,. IUidt I: cou·

Then two pagn show our PRESENT innntory but wt

t mphasizl thlt it b eps ctaanging • • • • so tatalogs of

Surplus art Silly • •• Wr ih for your Specifi c nltds ! WE

ALSO BUY ! SO TELL US WHAT YOU HAVE !

JUNE 1966

R. E. GOODHEART CO . INC.
BOll 1 220 GC 8.veoly H' lh . Col ,' '1'J .'I J

Ph one : An a 213, office :t.72·j70 7. rnn~ .l ~n 2 7:' · :J J 11
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REX AT NEW LOCATION
LAB EQUIPMENT

H EWLETT. PAC KA RD
4 10A-AC DC YTYM, DC-Q t o 1DOV, AC-Q t o

300V, Ohms .2 t o 500 Meg ohm s Frequency to
700 MC S : 125.00

4 1DB-SAM E SPECS-LA TER VERSION T55.00
4I SA- SWR INDICATOR- Spec ie l 55.00
430B-M IC ROWAVE POWER METER .01 t o 10M-'I" ,

I two trs 12 5.00
46~BC-WI DE BAND AMPLIFIER, 20 KC- 120

5 90 .00
4 17A-VHF DETECTOR, 10-50 0 M(S 250 ,00
4S SS-DETECTOR MOUNT, 8 .2 to 12 KMCS 40 .00
4S7B-THERMISTOR MOUNT, 8 .2 t o 12.4 KMC

. . . . . . .. . . . . . . . . . . . . . . . . . . . . . ... . . . . 40 .00
491A-TRAVElING WAVE AMPLIFIER, 1 Watt

Out put at 2 t o 4 KMCS, TW Tube is Huggi n s
HA-2HPA, Very h igh list price (1400) cleon
unit, all okay :395.00

500B-FREQUENC Y METER, 3 CPS to 100 KC,
Expanded Sccta, Input .2V M in imum-Max imum
250V, Peak V F 150.00

5 12A-FREQUENCY CONVERTER, Used to extend
frequency range o f elec t ronic cccn te- (5 2.4 R)
100·200 MCS 200.00

52 .4A-FREQUENCY COUNTER t o 10 M CS with
5 12A convertor to extend range to 200 M CS in_

ctuoes m ounting rock . Complete package.' A ll
Exce l lent condi tron. . 850,OJ

525B-Frequency CONVERTER FOR COUN TE R
extends range from 100·220 M CS, Plug.in-type
················· 150 .00

526A-V IDEO AMP LIF IER, Increases coun ter 10
CPS to 10 MCS. Sensi tiVi ty t o 10 M illivo lts
.. . . ... . . . . . . . . . . . . . . . . . . . . . . . ... . . 125.00

540A-T RA NSFER OSCILLATOR, Extends range o t
524 counter 10 MC to 5 KMC S. Measures FM
~eviotion. Self con tained 2"' scope exc . condi-
t ion 400.00

LAB EQUIPMENT
GENERA L RADIO

631B-STROBOTAC, 600 to 15,000 RPM . . 110,00
650A-IMPEDANCE METER BRIDGE , Inductance

Reading 1 t o 100 M icrohenry; Capacitance 1
Mmfd. to 100 Mfd.; Resistance I M illiohm t o
1 Megohm , 50. 00
NOTE: 650A with 650PI (Osci llator and AC
Supply) 225.00

675L-PIEZO ELECTRIC OSCILLA TOR 395.(10
700A-W IDE RANGE BFO 50 CPS t o 5 M cs. E

,· ··················· 300.0C
713B-BF0-20-20KC 195.00
715A-DC AMPLIF IER, Input .1 t o 1 Vol t N

·················· .. · 100.00
116-CAPAC ITA NC E BRIDG E, 100 UUF. t o 1.1

Mfd . . 225.00
720A- HETERODYN E FREQUENCY METER I Ota

3000 M cs. E : 250 .00
722D-PRECISION CA PAC ITOR, Dual Range 25

t o 115 mmfd.• 100 to 1150 MMfd. VF.. 125.00
72fM-PRECISION CAPACITOR, a to 1000 Mmfd.

··················· 95.0 0
72 2N-PRECISION CA PA CITOR 100 t o u oo

Mmfd. E ', . 9 5.00
72 3C- VACUUM T UBE FORK, 1000 CPS V F 95.00
726A-AC VTVM, 1.5V, 5, '5, 50 100V G 50. 00
728-DC VTVM .' 75.00
729-MEGOHMETER 75.00
136A-WAVE ANALYZER, 20 t o 16 Kc. Sing le

Bond E 39 5.00
1.40B--eAPACITY BRIDGE, 100 Mmf. t o 1.1 Mf.

at I Kc , 100 Mmf. t o 11 50 Mmf. a t 100 CPS,
10 Kc., 100 Kc. E 175,00

1 59- S0UND LEVEL METER VF 150.00
76D-SOUND ANALYZER LN 250 .00
76 1A-VIBRATION METER LN 250.00
762-V IBRAT ION ANALYZER LN 250,00

LAB EQUIPMENT
HEWLETT-PACKARD

6 16A-UHF SIGNAL GENERATOR, 1.8 t o .4 KMCS.
D irect calibrat ion in m icrovolts. Output con
t inuous, pulsed, on frequency modulated 850.00

71 OA-REGULATED POWER SUPPLY ..... 40 .00
7 12B-REGULATED POWER SUPPLY, 5OOV-200

Mils. . 200.00
80 5A-,SLOTIED LINE ("N" Fittings) 500 M c.-4

KMC . . , 200.00,
GENERAL RADIO

DECADE RESI STANCE BOXES
102F Tenths Units Ten s ·· .35 ,00
102G Tenths Units Tens 35.00
102) 1 t o 11, \ 00 Ohms .4 ranges 50.00
102L 10th, hun., thou ., 10K 3 5.00
102S Units 10'!> Thousands 3 5.00

ATTENUATION BOXES
2.49H 600 Ohms 60:00 .
249T 600 Onms , 60 .00

546B-A UDIO FREQUENCY MICROyOLTER, .1
Mu/Volt- l Volt. Used in con junction With on
esctttctcr f or resocose measurement!> of am-

5~I~VACtrcn~r\U~cE .TESTER ' .~~d ' 'B R~~~
Transconductance, amplificat ion factor , and
dynam ic voltage checks, etc. made rapl~
With adaptors) LN 150..

583A- POW ER OUTPUT METER, 0. 1 to 5000 M II-
l iwatts in 4 Ranges. V F 125.00

602J-DECADE RESISTANCE BOX, 10 Ohm Steps
E •..... ......... ................35.00

602L":"OECADE RESI STANCE BOX, 10-1 11KOhm
...•............ . ..... ,50.00

602M':":'DECADE 'RESISTA NCE BOX, 10 Ohm Steps
G • ....................... ..... .... 35.00

605B-STANDARD SIGI'-IA L GENERATOR, 9.5Kc.
t o 30 M c. VG. ..• , .. , 29~~.00

LAB EQUIPMENT
GENERAL RADIO

620A- HETERODYNE FREQUENCY M ETE\ 300
Kc . to 300 Mc!> 75 .00

80S-STANDARD SIGNAL GENERATOR , 10 KC to
50 MCS 7 Ranges, Variable Output 0.1 U,/V
t o 2V. Variabl e Modulat ion G 350.00-

82IA-TWIN T IMPEDANCE MEASURING CIR-
CUIT ............................•325.00

9 16A-R. F. BRIDGE, 50 KC t o 5 MCS VG 350 .00
100 IA- STANDARD SIGN A L GENERA TION, S KC

- 50 MC5-a Ranges, 11 to 200 Microvolt !>
.. ...................... 450 .00

11 07i\"':"::IN TERPOLA T ION OSCILLA TOR, 0- 5 KC,
L inear Scale 450 .00

1140A-WAVEMETER 45.00
12 17A-UNIT PULSER W / 1203B, Power SupplO. . 125,0
1231 B-=--AMPLIFIER AND NULL DETECTOR 125.00
123IP-4-ADJUSTABLE ATTENUATOR ... 90.00
130IA-LOW Di STORTION OSCILLATOR, 20· 15

KC (27 pu sh Button Frequenc ies in th is Range)
... ........................... ..... 250.00

1304A-BFQ-20 CP5-.40 KC, Dial can be mo-
tor driven ~ 23 5.00

1390A-RANDOM NOI SE GEN ERATOR 135.00
1570AL-LlNE VOLTAGE REGULAt iON-AUTO

MATIC REGULAnON with no waveform dis-
t ortion 50 Amps at 115 Volts 250 .00

161 IA-CAPAC ITANCE TEST BRIDGE, 0-11,000
M fd. at 60 CPS 275.00

16 T2A-RF CAPAC ITANCE METER, 0 t o 80 Mmf :i.
o to 1200 Mmf. (2 Bonds) 115.0u

1700B-VARIAC SPEED CONTROL, V2HP .. 75,00
1800A-VTYM-l000 MC5--ACV-9.1 t o 150 V .

DC-.O t t o ISO VDC ,. 27~~OO
BOO N TO N

160 A-"Q" METER,SDKC t o 75MC S. Meas--
u re Q, Inductance, Capacitance 335.00
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REX AT NEW LOCATION
SURPLUS & SERVICE EQUIPMENT
Be 603 New . . . .• • •..••.. . . ... .. •.••• 34.95
Be 683 Used . . . . .. . . . . . . . • . . . . • . . . . . . •29 .95
A RC-5 Xm t r . 5.3-7 M.c. Like New .....• . . . 9.9 5
A RC-5 Xmtr. 4 .0-5.3 Me. Li ke New 9 .95
Some Arc-5 Receivers on Hand. Come See.
6146 A LL OK 1.10
19" Steel Cabinets (wit h Chrome St rip s)

Brand new Blk . W rin kle Fin. .. ..•.•. . . . 7.95
Eico M odulator #730 New Fact . W 39 .95
Co ll ins Antenna Tuner l BOLJ . . . • . . . • .. .. 25 .00
Jac kson Aud io Osc. #602 . .. . . . . • • . . . . .. 40 .00
Sprague Tel-a -Mike T D-4 • ... ..... ...... 4 0 .0 0
RCA WP-23A Reg . Pow. Supply 25.00
Hickok 203 V TVOM 25.00
Hickok 209A VTVOM 9" Met er .. ....•. . . 60.00
RCA VH F Ma rker Ml - 5 199 Ch. 1- 13 40.00
Dum ont 185A Elect ron ic Switch & Squa re

Wave Gen . • . . . .. ...••••. • ... .•... .• 40.00
Dumont 3" 'Scope 224A • .. • • • • . . . . . . . . . 40.00
Dumont 3" Scope 164E . .• . ..•. ..•..... . 30.00
Dumont 3" 'Scope 292 (Fla t Foce Tube) ... 50.00
Heath 5" 'Scope •••....... . . ..... ...... 30 .00
Dumont 5" 'Scope 208B ...•............ 50. 00
RCA 5" Scope WO 88A 50.00
RCA 5" 'Scope WO 60C . . •. . . . .. . . . . • . . 60. 00
Eico 5'" 'Scope 460 W ide Band 70 .00
G.E. 5" 'Scope ST 2E •....... ... ..... .. 125.00
Sylvania 7'" 'Scope 132 ..• .. . •... .. ... .. 45.00
RCA 3" 'Scope WD 79B . Trigge red Sweep,

Etc . Lab Scope . . ... . . . ••••... .. . .. 150 .00
I KW Va riacs a nd Powerstcts: used, a ll

OK . . . . ..• • . . • . .. . . . . . . . . .. •. •. . . . . 12.00
5AP4 Elect rical Replacement fo r 58PI (3"

Shorte r) New Boxed •.. .. . . ... .. .. _... 3 .00

LAB EQU IPMENT
TEKTRONIX

3 10A-oSC ILLOSCOPE (Port a ble) 3"', DC-4 MCS,
rise t ime 90 N sec . automatic t rigge ring 395.00

511 (5 11ADj OSCILLOSCOPE-5" 10 CPS to 10
MCS 175.00

5 12D--OSC ILLOSCOPE- S" .3 CP S to 500 KC, 5
MV per CM . .....•........... ...•. 275.00

S13D-OSC ILLOSCOPE- 5" Distributed t ype ve r
t ica l amplier DC t o 20 MCS. 30 MV/ CM, 1 KC
sg. wave ca librator 375.00

5 14AD, 5 14D--OSC ILLOSCOPE-5", DC t o 10
MCS a t .3V/CM and 5 CPS to 10 MC a t .03V.
CM. Squa re wa ve ca libra to r 325.00

5 17A-OSC ILLOSCOPE 5" H 16h speed 'scope--7
NAND Second Rise Time . Sweep ION sec/CM

to 20 Micro Sec/CM. Ver t ical defl. 0 .05/C M

Ee~rt,. . ~~~~~ . :~::~~' ..~~ ~ I~: . :~~~7fci~Jo
524D-OSC ILLOSCOPE 5", DC- l 0MCS. De la yed

Sweep, etc . . 450 .00
531-oSCILLOSCOPE 5", DC- IOMCS-Less Head
535-0SC ILLOSCOPE 5" DC-30MC

KAY
MEGA PIX- provides 12 c ha nnels for color ci rcui t

TV or produc tion set-u p 250.00
MEGA-LINER 30-50 MCS 100.00
MEGA-SWEE P CAlI BRATED-- l I0A, Swee p width
o t o 30 MCS. Sweep rate 50 to 100 CPS .. 150.00
RA DA-PULSER SR. CW, Pulsed ca rrie r a nd Video

Pulse Generator 12 to 80 MCS. Mul tiple Pul se
Widt hs . ... .... ..•................ . 250.00

MEGA·PULS ER, . Na rrow pulse- Output, 100, 1000,
2000, P.P.S. Repetition Rates .._ 100.00

MICRO-P ULSER, Pulse Ampl. 0 to 50V, Pulse
Width V2 t o 5 Mic ro sec 2 50.00

MODEL MEGA-SWEE P J R 50.00
MICROVY'AVE MEGANODE, DC-

Power Supply ••. •• • • . . • . . • • . . .• . • ••. 250.00

LAB EQUIPMENT
TEKTRONI X

K-PLUG-IN-U NIT, Fa st rise DC un it (used with
530, 540, 550 and 580 Series Scopes) . . . 75.00

53A-PLUG-I N-U N IT FOR SCOPE, (53 1, 535, 545,
etc .) W ide bond DC Pre-Amp 50.00

53.-PLUG-IN- UN IT FOR SCOPE, Wide bond
h igh ga in, calibrated 65 .00

BO-VERTICAL PLUG-IN-UN IT with P80 Probe,
use with 580 series osc illoscopes, both uni t s
· .• ... .... ............. .. ...... ..... 85.00

893R- TERMINATION RESISTOR, 1.5 Ohms--
93 Watts .• ......•..... .... ....... .. .6.00 '

10S--SQUARE WAVE GENERATOR, 25 CPS to 1
MC, 15V output, rise time less t han 20 NSEC
into 93 Ohms, a s short a s 13 NSEC under suit
a ble condition .. . . .. . .. . . . . . . . .. . . • . 195.00

121- WIDE BAND PRE-A MP, .01 t o 100 Voltage

Wi~ .. ..5. . ~:~ . . ~o.. .I ~, .~~ . .~~s~~~::..~lf.b6
' 22-LOW LEVEL PRE-AMP, Voltage Gai n- Low

- 100, Hig lr--I OOO. Use t o increa se sensitivity
of a ny DC Couple Scope 75.00

161 -PULSE GENE RATOR, Supplies cal ibra t ed, rec
tangu la r ou tput pul ses from 0 to 50V and 10
M icro sec . t o 100 Micro sec., when on external
trigger of required voltage is rece ived .. . 6 5.00

180SI- T IME MAR K GEN ERATOR (Rack Mount),
14 T ime Ma rk Intervals plus 3 Sine Wave
Frequencies plus 6 Trigger Ra te Freq. . . 350.00

lB ' - TIME MARK GENERATOR, S Time Mark In
t e rva ls I , 10 , 10Q, 1000, 10,000 M icroseconds
plus 10 MC. Sine Wave ..•. •• . ... •.. • 150.00

190A-CONSTAN T AMPLIT UDE SIGNAL GEN
ERATOR, Output Freq. 3 50 KC to 50 MCS (6
bands) Out put Volt a ge 4 Mill ivo lt t o 10 Volts
· ••• .•.• .•.•• .. . ••• . . ..• . . . . . • ... . . 17S.oo

LAB EQU IPMENT
VECTRON

#SA-IO Spectru m Ana lyzer with X Band RF Head
il- l OX .. .. ..•........• ...•. ........ 250.00

#SA-25 Spect rum Ano lyzer with X Bond RF Head
# 20V .... . . ............ ...•... .. .. 3.50.00

#SA-30 M icrowave Spectrum Analyzer with X
Bond RF Head #30X ..•.•....... .... 400 .00

#25 1X I X Band RF Head .. ... .......•• 100.00
HEWLETT-PACKARD

150A- 5" OSC ILLOSCOPE with # 15 1, Hi-Ga in
Amp, Horiz. DC-500Kc., Ve rt . DC-I 0 Mcs. 595.00

166A-AUXILl ARY PLUG-IN UN IT FOR SCOPE
· 30.00

200A-A UDIO OSCILLATOR, 35 CPS-30Kcs. 80.00
200B-AUDIO OSC ILLATOR, 20 CPS-20 Kcs. 100 .00
200C- AUDIO OSC ILLATOR..( 20-200 KC . • . 96 .00
20OCD--AUDIO OSCI LlATu R, 200 CDR-Audio

Oscillator 5-600 KC 150 .00
200DR-AUDIO OSC ILLATOR RACK MT. 2-

70Kcs. . 100 .00
205AG--AU DIO POWER SIG. GEN., 20-200 KC,

Input , Output Metered. Mult i-load Mat ch 250.00
2 10A-SQUARE WAVE GENERATOR ..•... 90 .00
2 12A- PULS E GENERATOR, Pulse Width .0 7 to 10

Micro Sec., Pulse Rise .02 MU/ Sec. .. .. 300.00
281 A- WAVEGUIDE TO COAX ADAPTER, Type

N t o AN Flange 15.00
325B-DISTORTlON ANALYZER, 30 CPS, 4 KC

· .. . . . .. • . . . • . . • • • • . . .. . . . . .. . .. . . . 150.00
337B-FM MONITOR and DEYIATION METE R

..........•....... , .. , 350.00
400A- AC YTVM, .03-300V-9 Ranges 4 5.00
400B-AC VTVM, .11-300Y 65.00
400C-AC VTVM, .00 1-300V-to 4 MCS .. 100.00
400D--AC VTVM, .001 -300Y- 4 MCS. 12 Ranges

· 150.00
404A- AC VTVM, .00 1-3 00V-Port a ble, Battery

Ope ra ted, W/ Ba tt e ries . . . • • . • . • . . . •• , .95.00
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J. J. GLASS ELECTRONICS

TRANSMITTERS & RECEIVERS

COLLINS ARR-15 Receiver, 1.5 to 18.5 MC with
Collins PTO & calibrator, in good condition

ee. $49.50
URR-13 Receiver , continuous tuning AM superhet,

22S·400MC plus 1 crystal control channel, 2
stages RF, 5 stages IF, 110 VAC, 60 cycle, in
good condition, unchecked ea . $97.50

CBM Low Bond Receiver, amplifier and power
supply, new with all tubes, frequency 20.6 to
23.8 KC $9.95

COLLINS MBF in good cond ition with spare part
case $65 .00

SUPER PRO SPECIAL, receiver contains its own
built in power supply, up to 20MC $97 .50

SUPER PRO RECEIVER, with externa l power sup 
ply up to 20 MC, Receiver used, good and
power supply new 579.50

ARC 5 VHF TRANSMITTER, 100·156 MC;n new
condition ea . 514.95

ARC 5 6·9 Receiver ea. $9.95
ac.roeo, PORTA8LE TRANSCEIVER, 40-48 MC,

converts easily to 6 meters or citizen bond,
with tubes $37.50
less tubes $22.50

ARC.l, ideal 2 meter transceiver, uses 2·832A in
the final and tunes automatically, 10 chan
nel unit $29.50

ARC·1, same as above except 50 channel unit
$49.S0

CRYSTALS WITH FRACTIONS

26MC 40MC 44MC 48MC
27MC 42MC 4SMC 49MC
39MC 43MC 46MC
Low frequency crystals ranging from 370KC to

540KC in 1.388 steps 49c eo. or 10 for 3.95
Crystal Kits for BC 611 or Walkie Talkie con 

sisting of 24 crystals, 5 antenna coils and 5
tonk c::oils all in a wood carrying case

per kit 53.95

97.50

39.50

17.50
2.49

150.00

$24.S0
12.50

S2.95
2.9S
3.95

10 for 1.9S
2010,4.9S

1.95
1.25
1.25
1.49

S lor 1.00
1.25
.7S

TUBES
2" seeee tube 902A new, boxed
3C22 lighthouse tube
1P28 photo multiplier
6414 some as 12AU7
717A some as 6SK7, 6S17, 6AK5 etc.
3828 bulk pecked tube
807 bulk pocked tube
6L6 bulk pocked tube
5U rugged ized bulk packed
5998 some as 6AS7
3EPl 3~ scope tube
30P1 3" scope tube

TELETYPE
TYPING REPERFERATOR Mod,l 14

Typing unit only with sync motor
Same unit for parts only without motor
Model 15 teletype unit checked out

in good condition
Model 19 teletype unit checked out

in exce llent cond ition
Model 14 rep!rferotGr loll -o-woy type,

complete with bose & motor
Model 14 TD with governor motor

ctypto type
255 Reloy for Teletype

SPECIAL
RT·l ·FSK teletype converter, des igned

Gnd built by Don Stoner (need we soy
more) new 99.50

ModeJ 15 paper, 10 rolls to corton
per corton 9.95

Model 14 reperferotor poper tope
11/16". 40 rolls to corton per corton 8.95

88 MH toroid coils, potted 5 for 1.49
unpoHed 5 for 1.75

Toroid for transistor mobile power sup
ply (QST Dec. 1964) laminated core
for 275 watts 1.95
(stock 2 for 375 wetts )

Variac core for 650 watts MolO 5.95

eo. 4.95
ea. 7.95

SEMICONDUCTORS
2NI76
5 amp at 200 volts
SOO ma at 300 PIV
12 amp at 100 volts
3 amp at 100 volts
2N328
Integrated circuit
OiHerential amplifier NPN
(Above sold as is)

CRYSTALS
200 KC in metal holder
200 KC in FT-241 holder
9.OS0MC in metal holder
13MC in metal holder

ea.79c
79.
49.
79,
49,
49,
49,
49,

$1.49
1.7S
1.2S
1.49

POWER SUPPLIES

RA -62 AC supply for the SCR 522 but will op -
era te AR.C·3, 4, 5, etc. 17.95

Mobile wonder 12 to 24 volts rotary converter or
can be used from 6 to 12 volts at 4 amps

9.9S
TCS dual dynamotor power supply 12 volts in,

200 volts for receiver and 400 volts for the
transmitter out complete on mounting base,
filtered with starting solenoid, new $9.95

REGULATED POWER SUPPLIES, 350 ,oils at
200 ma $8.95

Teletype Rectifier, 110 volts at 2 amps $2.95
MPN-1, 110 volts, puts out 24 volts at 18 amps,

high voltage 1000 volts, new 22.50
weighs approx. 100 Ibs.

12 Volt DC Generators at 30 amps
24 Volt Be Generators at 2S amps
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MISC.

1000 mc
97.50
U5

BINARY RADIATION COUNTER, co. be used
with geiger or photomultiplier tube for scin 
tillation $39.50

TS·182, 150 to 240 MC Signal Generator with
2" scope indicator $19.95

Selsyns , Standard Size 110 v, 60 cy
Mega-Sweep Model 11 I-A

BC-I306 Transceiver 3500 Itc to 6800 kc. Exc
39.50

TS·35 Signal Generator X Band 110 vee 34.50
TS·34 Scope, 2S to 30,000 usee, attenuator

0-24 db 35.00
TCS Modulation Transformer, 20 watt eo..97
Transformer, 720-0·720 at 350 to 400 rna, 6.3

vee at 14 amps " .95
Stereo Phones, Regular 14.95, new at 9.95 pro
RBB Re<
TS-84 Measurement Sig Gen, 300 to

TECH MANUALS (Cont in ued )

SCR-62S Mine Detector 1.50
EE·8 Field Phones 1.50
Be-133S Treesceivee 2.50
APX-6 Conversion 2.00
Terminal FGC I 2.00
BC·603 and 604 Xmttr and Rec. 2.50
TXC-I Facsimile 2.50

SPECIAL
HOFFMAN TV REMOTE CONTROL. w;,h meter

and remote speaker, push button selector can
be used for other remote purposes, complete
with new motor $6.95

HOFFMAN STEREO REMOTE BALANCE, with
2S ft . coble for balancing dual speakers reo
motely $1.95

HOFFMAN REMOTE TV TUNER WITH MOTOR,
with 25 ft. ceble. Will operate motor and
volume control remotely $2.95

SPECIAL
X BAND HORN, 9" long 5 ~x4~ with wave

guide fittings on one end. Can be made into
10,000 MC transmitter or receiver or both, new

$4.95

FOR TRADE
R·388 Collins R ' '11 d f '"''ecewer, WI tra e or .....

Volue $450.00
GONSET G·lS0 Transceiver will trade for ?????

above in 2 meter band Volue $129 .50

$2.50
3.00
3.00
3.50
1.50

completely
2.95
2.95
3.95
2.49

mo
3.95
6.95
1.95
3.95

Hanger, small compact box with
for hanging handset, complete with

eo. $1.49
'0. $1.49
'0. $1.95

DYNAMOTORS
6 yolts in, 220 yolts out 100 ma

filtered bose on 19" pa~el
6 volts in, 420 .,olts out 280 rna
6 yolts !", 620 yolts out: 280 rna
6 volts In, 400 yolts out, 270 ma
DM·37 24 vclts, at 625 yolts out at 225

TECH MANUALS

SCR-536 Wa lkie Ta lkie
BC-312 & 342
BC-IOOO
RT-66. 67, 6B
PP-l09, 112

PE·98 12 ve tts SCR $22 dynamotor
12 yolts in, 220 yolts out at 100 rna
12 "olts in, 440 yolts out at 200 rna

Antenna Relay for Command set,
and Vacuum Capacitor, new

MP-37 Antenna Mast Base
T. 45 lip Mike
TCS Remote Speaker with heavy

Telephone
bracket
switch

Telephone Dial, Standard
NaY)' Beam Hlter, 1020 Cycles
2 Volt Storage Battery, 20 amp hour

S"x4"xl" ea . $2.49
A·8SA Antenna, lamp ouym. for measuring out-

put of transmitter ea . $1.00
ARR-2 Gold ploted o«. eo . $2.95
Automatic Keyer ARA·26, can be used to key

transmitters, etc. eo. $3.95
Remote Azimuth Indicator, consists of indicator

with built in autosy" and associated selsyn
eo. $4.95

Directionol Antenna, for handy talkies, etc. with
instructions ea . $1.95

Sound Powered Handsets, consisting of 2 hand-
sets with 200 ft. of wire per set $9 .95

RM-S2 Phone Patch ea. $1.49
RM-53 Phone Patch, more elaborate version

eo . $2.49
with RF meter

$2.25
$2.49
$1.49

duty magnet
$4.95

Carbon Hand Mike, Monarch, new, with push
button $3 .95

Chest Mike $1.49
Ultra Violet Lamp WKh Fluorescent lite $1.95
Hand Cranked Generator, late type 51.95
Geig er Counter, with Geiger Mueller tube $4.95
Printed Circuit Board. Assortment of 10 51.95

J. J. GLASS ELECTRONICS
Dept. C
1624 S. Main St.
Las Angeles, Calif. 90015

Te""s: M in imum ordef" $5 .00
25% deposi t required on all COD orders
A ll prices FOB Los Angeles and Sub ject to
change wi th out no t ice
All items subject t o prio r sole, Ca l if.
buyers add . ,... t a ll:
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WANTED
TOP

WANTED WANTED
PRICES PAID

WE PAY ALL FREIGHT CHARGES

TEST EQUIPMENT

Compl ete sets or units for
above.

AN/ARC-27, 33, 34, 44, 45,
52, 55, 58, 65, 67, 70, etc .
AN/ ARN-21 , 52, 6S, 74, etc.
AN/APS-42, 45, etc.

AIRCRAFT
RADIO AND
RADAR

SG-IA
MD-83A
SG-13
SG-2
479-T2
HP-616
HP-618
HP-620
HP-624
HP-626
HP-628
TEKTRON IX

AN/URM-25
AN/URM-26
AN/URM-27
AN /URM-44
AN/URM-48
AN/URM-52
AN/URM-61
AN/URM-62
AN/URM-64
AN/URM-70
and higher.
AN/UPM-IOB
AN/UPM-44
AN/UPM-55
AN/UPM-98
AN/UPM-99

R-388
R-389
R-390A
R-nO
AN/GRR-5
AN/TRC-I
ANITRC-24
AN/TRC-36
AN/TRC-69
ANITRC-75

AN/GRC-3 thru 8
RT-66, 67, 68, 69, 70
AN/GRC-IO
AN/GRC-19
AN/GRC-26D
AN/GRC-27
AN/GRC-32
AN /GRC-you nome it

Any a nd a ll cabinets an d
g roups for:
AN/FPS-6
AN/FPS-7
AN/FPS-8
AN/FPS-19
AN/FPS-20
AN/FPS-88
AN/FPS-IOO
AN/MPS-II
AN/GPS-3 a nd 4
AN/UPX-4 , 5, 6, 7, 8, 12
AN/U PA-22, 24, 25, 29, 35
Any and all units for FPS,
MPS, MLQ, M SQ, TPQ, GPS,
GLQ, etc.

GROUND RADIO

AN/ALH-2
AN/ALH-4
AN/APH-2
AN/APH-4
AN/GLH-2
AN/GLH-4
Other video, audio, dote re
corders.

GROUND RADAR

RECORDERS

DIRECTION
FINDERS
AN/ALA-6
AN/APA-69
AN/APD-4
AN/ALD-2
AN/TRD-4 & 10

Etc . Any and all units for
above.

T-230/CPN-2A xmtr
ID-17/ APN-3 indo
R-1 5/APN-3 rec.
APN -84

TRANSMITTERS
AN/ALT-2
AN/ALT-4
AN/ALT-6
AN/ALT-8 a nd u p

Any transmitter with ALT,
GLQ, ULT, QRC, ALQ desig
nation s. tun ing units .

RECEIVERS
AN/APR-9
CV-43 /APR-9 IF unit
All APR-9 Units
AN/APR-I 3
AN/APR-14/R-484 ,ec.
AN/APR-17
AN/SLR-2
AN/BLR-I and 2
ANITLR-I
Any and all military search
receivers. Complete or indi
vidua l units like ALD, ALQ,
ALR, FLR, SLR designations.

The above will give you an idea of the types of equipme nt we want. If you
have anything in the military or commercial equipment line contact us . We
sell the same type of equipment we buy.

CALL MR. ED CHAROL PERSON TO PERSON

TECHNICAL SYSTEMS CORP.
42W 15th St. • New York 11, N.Y. • 212-CH2-1949
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FM, FM, FM FOR 2, 6 AND 432 me FM, FM, FM
MOTOROLA 150MC bose sta tions (desk t op), com-

p lete S 120.00
MOTOROLA 40 -50 M C bose station rcvr, ( rac k m ig)

W lac $4 5.00
M OTOROLA 40- 50MC base s ta t ion x m t r, (roc k m ig )

W /ae su p .....•....•.•• •• . •.• .•. .•.• $35.00
RCA 150MC tran s ist orized pocket rece ivers, x'rAL

controlled, Chec ked out, less ba ttery ..•... $45 .50
G.E. 40 · 50MC REC EIVERS, 1l V . wyoll t ubes, PWf

sup ..............••................. 535 .50
DUMONT 450M C TRA N SCEI VE RS, 6 / 12v, 5894 f ina l,

a ll t ubes, schema t ic, cony. into. very cteon . less
accessories $69 .50

MOTOROLA 450MC T44A6A, 6 / 12 v, n .b. clenn , all
ace " . . $89.50

DUMON T 150MC 581 4-0, 12v '''T'' p ower, n.b. c1n ,
comp ..•.............. .. .. . ...... .. . $95 .00

M OTOROLA 150MC, 250Watt amp., with t ubes, pwr
sup .. ........•... .. .. ... . ..... ..•.. $89 .50

BASE STA T ION CAB IN ETS, t ab le t op, slopin g front
panel, ha ve prov isions f or 2 spk rs, met e r. c oo-ox
d im". 8 Y2"t:t x 24"W x 17Y2"D . grey hommert one,
w I mlSC SWi tches .. . . . . . . . . . . . . . . . . . . •. $ 12.50

M OT. 3D-50MC xmt rs, a ll t ubes, cover. less d vno-
mot or s $1 0.50

ALSO A VAI LABLE: M OT. 8 44 BASE ST A TIONS, 4 1v
f ron t m ounts, 80D's, T5 1'so T 43' s, etc . a lso Bend ix ,
GE., RCA etc.

FM EQU IPMENT SOLD TO LICENSED AMATEURS
ONLY.

M OTOROLA 3D- 40MC m ob iles, 12v, P81l6. P8020,
EASILY CONVERTED t o SOMe. These . ~ re the clean
est you will ever f ind. ~int con d it ion , no d irt .
complet e w ith all cccessones $49.50

RECEIVER only (same as above), w ith all t ubes,
l ik e new $37 .5 0

LI N K 4 50MC base st at ions, enclosed rack ( 19) with
doors, meter & speaker panel. rated 15 w~tts out ,
will do . mo~e . rcvr, luv . com plete, less m ike. 'fr~~
conversion m f o ..•.. .•... ..•.. .... ... $1 05 .

M OTOROLA 150MC transistor ized poc ket rece ive rs
( 196 1 m od. ) $9 5.00

LINE TERMINATION PANELS •.. .• •.... · · · · $4 .7 5
TO NE OSC PANELS has UTC V IC -9 Variducto r, less

2 tubes ..... .. . . . .. . . . .. .•... . •.. .. .• $3 .50
G.E. REMOT E CONSOLE 4ecl Obl, w ith m ike . . $49 .50
CART ER 12 V GEN EMOTORS, 600V, 170MA ou tfut,

l ike new ....... ......•.............. $ 1 .9 5
G.E. 12V DYN A MOTORS, removed from G.E. 30W

xmtrs. g rn't d $9 .9 5
M OTOROLA 150MC " pocket" tran smitter, 1W ou t .

( 1960 m od) 539.50
G.E. 40 -50M C XM T RS, all t ubes & cover, less dvnc-

motors $9 .9 5

TEST EQUIPMENT
MEASUREMENTS M OD EL 80, 2mc to 400mc, m int HEWLETT PACKARD FM MONITOR 337B, w ith man -

co nd 5275.00 ua l $1 75.00
T S4 97B, mi lita ry version of above, m int condi- FERRIS M ICROVOLT ER, 18-0 8mc to 210mc . $85.00

t ion $2 20 .00 MEASUREM ENTS M OD. 58 F4S ma te-r, 15 t o
PRECI SION E-20OC SIGNA L GEN ERA TO R 559 .50 'SOme $95.00
FERRIS 32A f ie ld st ren g t h m eter, 550kc to 20mc H ICKOK 288X am- fm signal genera tor 585 .00

..... " " 539.50 EICO 710 GRID DI P METER, ALL COILS 519 .9 5
TELETYPE PUNCH AND REPERFORATOR TEST SET

A F-SA V23, with manual , like new, 58 5.00 TS 22 6A/A P UH F p ower m eter . new $29.50
CBl 60007 CA P- RES. BRIDGE $45.00 MOTOROLA P-8S00 FM TEST SET $49.50

UHF TRANSMITTERS & RECEIVERS
HIGH POW ER 1296mc transce iver . m od . dme, ra ted

5k w pulse, w ill run I SO watts ou t on cwo xto!
con t ro l led . Present xm f freq . is 1196mc. x mtr t ube
lineup : 6AH6, 5763 , 2E26, a29b, 2-2C3 9A , 6 161 .
mode in 1961. f or rock mtg. com p let e with
schematic, less power supp ly .. ...•.... $95.00

A PR-4 Y A M -FM RECEIVER, 400cy, less tun ing
un its $8S.00

RBL-3 REC EIVER, 15kc t o 600k c, 1 IOv, ,60cy $75 .00
TG34A CODE OSC. with 2 rol ls t ape . exce llent $ 18.50

SEND PERFECT CW
H .O. BOEHME key ing head dr ive (l ess head) w ith

Wheatstone perforat or (less cover & pJs) $ 165.00
SOLA 24v, 6amp, const ant vol t age supply, rack

mtg . . . .. . • . . . . . . • . .. . : S29.50
SOLA :;28534, 180vdc, 4am p, l ists at $345 .• .

p r ice , $4 5.00
XMFR, 24V, 100mp, n o c.t. 11Ov, 60cy . new $4.50
M ULTI -ELMAC cabin ets, b rand new perfora ted cover,

w ith punched chassis & front panel, unpainted
DIM. 4 V:2H x IIW x aD _ $3 .50

MICROLAB LB-IIOI UHF low pass f i lter, BNC's.
n ew ................. .••.. ........... $ 1.25

RT 279A APX6, late model , w it h '011 t ubes . . S25.00
MAR 225mc-400mc, xmtr rcvr, a ll tubes, manual ,

new ............. . . ...... ....••..... $39.50
BC639A, I Oo- I56mc rcv r, with a / c supply.

exc . . . . ...... . ..... ..........•..... . $75.00

ARC-l 2m tr. x mt r, rev. som e sm all t ubes
missing S17.50

U RC- l 1 WALKIE-TALKI ES, (pai r) w ith test set . 2 43mc
l i N .•............................. . $4 5.00

R45/A RR-7 REC EI VER, 5S0k c-43mc, xcfnt condo
less p i s $8 5.00

BC 1306 X M T R-RCVR. 2 t o 6mc, with home brew oc
supp ly, xclnt $39 .50

COLLIN S 31 0B. needs rep a irs. ( PTO & dial are ok )
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. $4 5 .00

TELETYPE, MOD.14 PRI NTER, with keyboard & sync
m ot or 35.00

T ELETYPE POWER SUPPLY, adjust ab le volt age, rack
mtg $8 .50

COA X SW ITCH, SA 185, 3 type UN" co nnect o rs, new
28V $3 .65

CA PA CITORS. 200 rnfd , 175 volts $0 .75
a MFO, 600V, SINGLE mtg ho le, in sulated from

case. 3 f or $1 .00
250M FD. 500V $2.50
T ECH . MANUALS fo r ARC-3. 36, 49 . , .. "' ,. $5 .50
432MC TRANSISTORIZED PREAMP
H igh Q t un ed c i rcu it s in bot h inpu t & out pu t f o r

better re ject ion o f un wan t ed signa ls. Ga in 1 2 ~

150 B, noise f igure SOB or better. Flex ible design,
may be used w ith future im proved NPN or PNP's.
BNC connectors. W i th schmati c & lnst . (less batt )
w ired-tested. Sa t is fact ion guaranteed. MAE432
prepa id $ 15.95

WANTED WANTED WANTED
W ILL PA Y CA SH OR T RA DE FOR CO LLI NS RECEI VER, R-390A, R390. R-38a, 5 11-3 5 lJ 4, ETC. A L SO
W ANTED: BIRD THRU-UNE AND / OR ELEMENTS, AN Y CONDITlON.- M EASU REM EN TS 6 5B SIGN A L GEN
ERATOR-AN / U RM-80, a 1,-A RM , UPM , USM , FRR, r s. ETe. HIGH BAND FM RECEIVERS. TRANSMITTERS,
TEST EQUI PMENT.- GENERAL RADIO-H EW LETT PACKA RD-BOONTON TEST SETS. SP-600V LF

All prices F.O.B. DETROIT. HOURS: by appointment only. AREA 313 PHONE 676-7460
min imum order 5.00 no c .o.do's sorry, no cotalog s o r lists. in c:lude postoge on porcel post

NEWSOME ELECTRONICS
2670 PINETREE

JUNE 1966

TRENTON, MICHIGAN 48183 RAY K8TJP
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SELECTRONICS

CLEARANCE
Oscillator freq.: 100 KC to 250 KC (proxy)

1250 KC (crvstcl), 15 to 20 KC (interpola
tion), 10 KC <blocking)

Frequency stability: .0001 %
Accuracy : .0 0 1%

R.F. Output: 100 microvolts min . in 51 ohms

Audio Output: 2 MW min. in 600 ohms

Method of Interpolation : Visual, with built in
oscilloscope

Tubes : 30

Harmonic selector: 9th thru 26th

Power Required : 115 or 230 V, 50 to 1000
CPS, 136 watts .

Weight: 146 Ibs. in case

Size : 22HH x 26'!A"W x 20;4"0

Description : a portable hetrodyne type Ire 
quency meter for portable or fixed use . May
be removed from the case and rock mount
ed, or used in the case with the tilt bose as a
table model.

Shipping Weight: 160 Ibs .

Price: $350 .00

DIRECT PLUG-IN
REPLACEMENTS

PREMIUM SR4 SILICON PLUG-IN REPLACE.
MENT RECTIFIER RATINGS: 400 PIV @
1 amp. D.C.

These are a d irect p lug- in re placement unit
that will el iminate tube replacemen ts, g reatly
reduce hea t ing , and provide instant warm-up.
All u n its or properly compensated, potted
a nd power tested at 1 amp. overage D.C .
current.

PRICE: $6.00
5U4 /5Y3 /5Y3GT j5V4 /5V4GT/5AU4 j5T4 /

5W4 / 5Z4 / SAW4 j 5V3 / 5 AX4 / 5AZ4 j
5Y3G () 800 PIV)

Our #SA will replace any of the above tubes.
PR ICE: $1.95

BO/5Z3 Our replacement ISH
PRICE: $1.95

OZ4 j64 Our replacement #SE
PRICE: $1 .95

EPOXY SILICON DIODES with silve r leads @
1.5 amps

50-200 V @ .06
200 400 V @ .14
400-600 V @ .24
600-BOO V @ .36
BOO V @ .44

1000 or better @ .54

1206 S. Napa Street
Philadelphia. Pa.

HO 8-7891 HO 8-4645

-

•
•

BRAND NEW FR-4/U/URM-79
FREQUENCY METERS

Here is a rea l hot item fo r you discriminating
ha ms o r lobs who a re interested in the ult ima te
acc uracy in frequency measu remen ts. All u n its
a re bra nd new in origina l crates with spa re
ports, instruction manua l and two calibra t ion
books. The spore parts even include a spa re
crystal oven and crystals, and a ll tubes.

SPECS:
Frequency range : 100 KC to 20 Me (7 bands)

usable to 1000 Me.

Here is another scoop by SElECTRONICS: A
BRAND NEW GENUINE PANORAMIC RADIO
PRODUCTS INC. PANANADAPTOR. These
units ore small and of a modern deco r, so that
they will blend with any sta tion. They come
comple te with instruction manual.

SPECS:
Power Ree'd.: 115V 50-60 cycles
I.F. Range: 450-470KC
Screen Size: 2" dia.
Sweep Width : ± J00 KC to 0 KC
Tubes: 11
Size: 11"W x 6 Y2"H x 10"0.
Shipping Weight: 20 lbs .
Price: $79.95

SELECTRONICS SUMMER
BRAND NEW PANADAPTOR
PANORAMIC MODEL PCA-2

TYPE T-200

All p,ic. , GI,. fO. Oil' I'hi'Gld",Mio WO''''''OVM. A',_,M_ di,. dfl c, i&,"" Glccu,ot.', 1o til . bfl ' 01 OUT i "ow'.elg• . YOllr
purdlln. mon. , r.l ll lleI" if _, 100'd'H. T_I crte to.II . Millimum o,d., is 5S. Til. plI&UC i. ..-'Come 1o brow••. W e' ,..
op_ w ....'ul Glr•• 10 5 Oftd SoN,dGl, 1 • 10 1.
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$199 .50 SHPT. W T. 350 tbs.
f .o.b. our ware ha use

B.x # 1
RDR REC EIV ER with 13 V dynamotor out

put is 3 8 5 VDC @ 500 mo

INCLUDES:

PRICE $39 .95 each while they lost f .o .b. our
Warehouse .

PRICE

Bax # 2

l - set of spo re ports which incl udes :
1 Hea dse t
I Set of operat ing tu be s (spares)
1 Headse t extension cord

10 sets of fuses
2 pilots light s
1 se t of connecting cables a nd othe r

ports too numerous to me nt ion.

All thi s in orig ina l milita ry boxes, rece iver
pocked in Aluminum water proof case , manual
incl uded. Easily converted to 200 mc Hom
Bond or use a s they are for UH F oircraft band.
You ge t all that is reQuired to operate except
the 12 VDC Source and the Antenna. BRAND

NEW

RDR RECEIVER & SPARE PARTS W ITH
10 CRYSTALS

M fg. by RCA BRAND NEW

Freq . range : 225- 39 0 mcs,
You get two wooden cra tes which include :

Perforator
Tra nsm it te r Distributor
Page Printer
Power Supply (80 0 ma DC) 115V 60 cy .

input
Table

These units have been checked and ove rha u le d,
and are guaranteed to be operable for both
Print ing ond Tape and are in EXCELLENT con
di tion.

Compete M fg. by Te le type Co rp.
60 speed-Some motors sync .- some governed .

SUMMER CLEARANCE
MODEL 19 TELETYPE SETS

@. 84
@ .92
@1.94
@2.50

RECTIFIERPOWER TESTEO SILICON
STUO MOUNT
(a ll 40 amps)

Includes:
Box # 1 Telepho ne Box

Conta ins 1- Telephone. handset with butter
fly Switch & std. mike p lug
PL68 plus Std. phone plug
(PJ055B)

l - Indicotor Light
l-Control panel (Vo l. control &

binding posts)
l-Heovy duty weathe r proof pole

mounting stee l box with ha nd.
se t hanger

Box # 2 Control & Junction Box

Contains l - Steel weathe r p roof po le mount 
ing box

l - Spring loaded SPST Toggle
Switc h

1-4 pole single throw toggle switc h
l-Indicotor La mp Ass'y.
2-Conduit Cable Connectors

PLUS-INSTALLATION & SPARE PA RTS KIT

Contains 14 ft . Flexib le conduit
35 ft. Wi re
Hardware Kit (cla mps, nuts, bolt s

etc '>
4 lcrnps LM 44 () 2-16V)
2 la mp lens
1 toggle switch
1 instruction & installation manual.

This unit is excellent for use outs ide on a Po le
or Building--on the form etc. or anywhere that
outside telephones are required . Also, the ho nd
set itself is a natural for the mobile installation
with the press-to-talk feature for the HAM or
C. B.er.

PRICE $7.95 SHPT. WT. 86 lbs.
f .c .b . ou r warehouse

50 V
100 V
200 V
300 V

RG 59 A/U COAX CABLE
500' reels @ $15 .00 per reel

GR-1211 75KC t 0 40 MC UNIT OSCILLA
TOR IN SIX BANDS PRICE $150.00

INTERPHON E EXTENSION KIT: two sepcrcte
boxes pocked in one wooden sh ipp ing
crate .

SELECTRONICS

SELECTRONICS
1206 S. Napa Street

Philadelphia, Pa.
HO 8·789 1 HO 8-<4645

A ll p,;c•• a re FOI our "hi/od.lphio ..a ,.ho "'I•. All m.rchon d i•• d . H,ib.d o((ura',/, to th e b." of Ollt knowl.dg• . You,
pu,cho•• mon.y ,.fund ed if "0' l a li. t/ed. r . ,m. err . ca . h . M ;nimum a rd.r i. Ss . rh. public ;.... Icome '0 &l'Ow" . W. ' r.
open ....kdoy•• roD 5 and Sohl,doYI • ' 0 , .
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BOX 294 Boy So int Louis
Mississ ippi 39S20

Louis. T erms : Net,Cash
E. C. HAYDEN
Shipment: FOB Boy Soint

Bu ll n, lon Mood 112 1. 2%", O-;;OH W rx
B, rlln , ton :\100e1 931 . 3~", 0-30l1VLlC rx
Wrslon Modt'l asa. 3", 500-0 ·50Uua . t:X
Phalldron 2 112", 0 -300m a t;X
Phaodron 2lJ:1 " . 100-0-1 00u.l tx
W'house :\lod, nxa n. 3 " sq. 0 -:JO-300ma. :{ 'l'crmlnal EX
W'hll use Mlldel RX.1!J . 3" sq. 0 -30\'111' . t'1;= l ma .. EX
W'hoH e .\lodel xcao. 3 %", db ~M~r EX
W·hol \.e )I lldel ('X. 3" . O· jUIlC. 0-8mv EX
W' hon e l l lld"1 X.\ 3 .S, 3~", 0 -1 5 -1 50 V.\I · ex
W'hu \.e l lodt-I ~X3!•. 3lA!" 0 -150V1)(' , t ':,= 5 ma • t:X
W'hon e :\IOOd RX3 5 . 3" square, O·I !.Oma .... t;X
W·hol l.e :\10<1- RX3:i. 3" SIl. 0 -35I\ H)(' ( 1t"'1·

un. llulU . . . • . • . . . . .
General Elect ric 2 1,-4" . O-lma .
Genera l EIUlric l l fldel D053. 3" sq . O-\ ;',l1 ma .
GE Mod 1)053. 3" SQ. 0 -31;1\\'DC tlteu. Ext.

Multl illier) . .... . . . .. . • . .•. .. . . . . . . . . . . . I·;X :.\ ,2::;
Simpson O-I-I ullla ( 3 'rermtnau j . FS= }Ull ll a I';X ~ . :! ;'j

Simpson 1:'1- 17 1. O·3VIlC EX :!.UI'
Marlon 2 1,-f! " , O-;;Oma , I ma )lovemPllt t:X :! . 75
Mar lon 3 Ir~ ". 100na vtoeemeut. Arbit ra ry l' rak .. t:X :!.:! ~,

Tr iplett lto.iel 3 27.\. 3" SOl . o · 10 \, [)(' , " :-; = :! 00 U3 ex :1. ;.;
Int. Instn ment :\lodel 45;' . 1 1 \i" , O-Im a t:X :!.I111
Roller ·S.. lIh 2¥.t". 0-150\' .\C EX 3. ; ;'
BZ7N H, ...er for l l('W or ('oM rraeuce ~ E\\' 1.2:>
Fase Bleck. Holdll Iwo 4.\G r~ .... I.I l\ t: :\t;W l!, f LOO
ruse 4AG, 10 .\'{1 32\' lin or 2.\I(j :! ;,H\" :\I n .. ,. 30/ 1.00
Tille 1')-pe 6 161 w /Con~tor!. Good to :!llUU ",c.. }:X ;.:;0
Right An!lle Drhe .. / Gnr~. Unlrersal, ~.;j," 1;hafL .. }:X \.;.;
Sprague FlIteral · 2 Line Pttter. l OA ll t,\· l'W ry .. ~ E\\ ~ / I. :; fJ

Same Stock Number hilt wade hy tile l'n tf r-r 1'0.. :\·. :W ':; /l.:; h
Xtals Miniature CIl2 .1 /U 4 1. 9233 & 1:! . 9 11i ' OIlC " adl 1.1111
Socket s for Type CRn /U Xtala t:X li / l. UO
RK71 5B Transnllttlnlt Tetrod... wit h ~kel t:X I.;:;
.3 E29 Transmirt mg goam Power Tube lII'itll SoIe"-r t . t:X !'-~,O

ClK'1I A»elllbly for 11-8, A/ U rteeee t ~ t:W I. " U
C.lIln~ Ilual Blower 2~\'DC 3. 8.\ 100 11 11 ll r :\! .. EX I. :!.-,
Collins l'HF TUller RD 58 21 -50 5 ·2~91 ·H R(' .... EX I.;.;
Var iac 3t) 120\' ~ OO C':f 2 100 \ 'A Trpe 60.\G3:-; GOon !l..-.Il
Var iac hi 120\' 40 UO' 330\'.... T~'pe :\1 -2 .... . GUU(1 ~ .; ;;
Micr a~wlt clles . AS90rted . . • . • • • • • • • . . . . . . . . . . . }:.x / 1.UO
Toggle Swit ches• .\ ssort ed EX 6 / 1.00
Capacitors. Fl"ed· thnL 15 on Panel. Three I'anels 1. 00
Pols. 26 Oil Pllrwl, wl rpd, seve n l llllles, Pall'" 2 ,:;0
Reslstol'!!. 2 6 of lo/Q Pr1'risioll w/f; Pll slUOIl 1;\I'i t"h . . :! .', O
Hellpot 1'l'pe SAJ:WIl 1001\ w/ 2 1I5V 4 0 Ik~' l lotor I. ~ 3.lrlJ
F-5 /AR Filter for ARCS Filtr riHll: ;o; EW 1.,.;
h~e Shields, rted ' :X :!11/l .UO
selrnhun Rect iner. 28 \'o1U (h 4 mps Oll tput • ~t:\\" ~ / I ..; O
Pl 259 Co.aI Plu: with 12" RG5S Con l'able . GIHHl 5/1. 2:;
PL259 CollI P IUI . ~t of nfe. boIM .. ,.. .. ~ t;W 1. 65
Coax Callie 6'" with t ..o UG2 60 /U Plul:i .... EX:> 1.00
Cou 8 " w/I n ;:!62.\ / U Sodlet " I n::!lill I' r llll: E.X ~ Um
Coax 2 ' 11' /1 l'G25f.\ / t: Socket '" I tl ::H2 /r I' lug FoX ~ , 1. 1I 11
S02.39 Soc-keL EX V l.00. UG290 / U P~npi :-;"""-et }:X 3/ U lO
M359 tllbO\l rOlln~tor for PL259 and ~O~ :lfl .. Gool l R /1.~.;

UG28A COIlx Tee 4 / 1.00 .. •. UG276 /U ("O ~X Elhow r. / UJ(J
RELAYS-H ermetically Sealed_ For Octal Socke t Mounting
Clare S Ii: .')l ;' O 6 Volt Coil 3 ,Amp Coutarts 1I1'IlT EX 1,01l
Clan ~1\5 151 12 Volt Coil 3 Amp Contacts :\ i' IJT EX l. Ull
Clare SI\~ 152 12 Volt Coil 3 Amp Contact s IIP" T }:X 1. (11)
Clan 51\5 15 3 6 Volt Coil 3 Amp Contact,,; 3 r ST t:X Lll ')
Clare H(:'l.016 or l'l; '<I)I. 12V Coil 3 A ('ont 3 r ST };X 1.r.o
Stn· Arnold R32 2 ~ \. roil .!l Amp CODta rt ~ Ilrl lT EX 3/2 !:';
Stef_Arnol, B \ 2 2 1V Coli .23.-\ Contal'u IlPIJT EX H Z.2.';
REl AYS-lIl'rmet lral1 r Sealed-FlIed )1",mt lnll'
Patter & Br,mllel ' UH1t51 2 4 Volt r oil SPilT
Potier & Bflmft elll :\101452 2 4 Volt, Coil !frl ,T
Potter & Brlmli!ld MHI453 2 4 Volt Coli 4PIIT
Potier & Brumfteld :l-lH l i 3 9 2 ~ Volt Coil ~ i'llT

Hart I Hi8 3T-IC 24 Vult Coil 41'IlT .
RElAY S--Open F rnml"--Fheti )[mmting
Clart C'IlY299i3 \,WIlT " 8PST •••••••.•••••• ;o;EIV
Strot her- Dl nn 2SX.\XIH 3 12\" ('oi! .2 5.\

ConL SPOT . . . . . . . . . • • . . . . _. . . . . . . . . . .. ;o; EW
Allied Conlre l 3 Volt 150 Ohm r oll s r OT ... ;o;t:W
CAT HODE RAY TUBES Choi~ S4.f:'i euh
;' fW4-5 1.p 1-5 1. l'~I.PI IA-:-, rrl-Hl l\l' ; -Brit . \'('RV;
Mlnnullolls-H,neyw,1I Slcoal Comrol OG I C- l .... I.:\" 3.2 5
MInnea polis- Honeywell ChopP"' WG l aR- 1 4001')' . . I.:\" 1.50
Allinne Blower 60 ell ft / min 12 ·2H' .-\C/ I ' I: .. EX 3 .00
Choke Audio 2X5 Jlenries @ 1;m ~ 400 ohms . . ;o;EW 1.2;:;
Choke RF i mh 200 ma 2000 \' I llsulatim, };X :{/ 1. 0 il
Choke lit' 2.5mh 3 pi EX 10 / l. 01l

. Ohmlh Z50 RF Choke juh EX ~ /1.0()
Capacitor Feedt lJ ru 2!. 0 unfd 2000 \" 111: 'fe, t t:X 4 / 1.00
Capacitor . 1mf,1 12000 Volt!l ;o; t:W 3. 7:;
Uniymat ~ for 7~ i~h sha f t . . . .. }:X 1i /1 Ill)
Tefton An.'lula.ting CGU(llinl 200(}\' T~'" 1,'1 " 1;lI.n .... "l/1. 01)
Fi lter, lau l nsub tlnc Shart %'" Il ia X," l..oul: .. D: !,/ 1. ,, 1)
10 59 / APA11 Test l'rods ••.•.• _•......••••.. U 2 /1.1)()
Test l u lls Rllnan a Plug &: J ....k t ll('h end :\"E" 6/ 1..';1)
Test lea ll ~ \f /rin Plug and Grid Cap ;o; EW 11 /1.01)
DIal l ock. Dial EdKO Ciampini Type EX 10 /1 .011
Phone Jacks , .-\Bltted X"-"\V 7 /1.00
Terminal lugs ,#"10 Ring Soldrrless ;o; t;W 150 /1.00
Socket for 14 Pin Cllthod~ Ray T ll h~ ;o;gW 1. 00
Soeket for 11 I'ln Cathode Ray Tube- . .. . • • • • Ntl\\' 1.00
Knoll. Spinner 1'ype \II' / Adjustable '1' ~lI si un }:X 3/ 1.00
Knolls W /Llli"lte or ) l l'tal Dia ls. For l;4 " bi ha!! . } :X 10 / 1.0 0
SURPRI SE PACKAGE 20LBS of Small, U!eflll Pa rts . . 3.25

4 ,15
2.50
3.25
3 .• 5

RT82 /.tPX6 m~kts 121 5mt Xcehr. Sct Ckt-:'>' lll t ·Q.. :\"t:W $23 .':;0
UP.8 TtIts .\PXI; . 2; T il l....,. 10 luedes. I 1:;v,

60ey , LH R 14. !,0
TS726/UPM8 Same a.~ ahono but r s reeonditioned .. I.:'>' 2:! .;'"
Comptoh Manual ftor T 1; ; :! t> / n' .\I ~ , Postpaid :!.:IU
CG46ACo. Recn 1' ;' -:! :!;'m r. l a 'fulll's iuclllOle H G.\ ' s ill fum

t uning eevrucs. SdlO'll111 Ue w/pllrls val ' It" .. . . ;o;EW :! ' .!J u
Sehematic with parts ullll·~ fu r t'lH U.\l\1 Her-elver . • L OU
DAA·2 Radar Te~l Set 1;,ll -:H Ollie. \I' / M.' h~ 111 a t le • .mu-nna. :{

t uhe6. :!UOua .\Ieter I ndicator. I I;,v, till ,')' .. 'IIEW I ;. ; .-,
CO.,1I, h Manul for 0 .\.'\ -2 . Postpa id . . . . . . . . . . . . 1.110
Rdedalllet er SWR Brltlce 1I" / l l ~t ~r. :{O- I OOO mc .. t;X 9 .; :;
AM581 / U GE'lll''l'al use 3 sia lt'!o 6 llml' IF .\ D1l' lIner W Ilnt of

spares. Coax J unet tou IJox. Teeh. :\!alllla! .... :\"EW :t ;,.
AM581 /U Technica l • • nnl. xwsun-s 91 53 1-

Postpl1d l. ~lIJ

So, t h Wind Power Connrhr. 11I1'" l 1 1.',\< 110.·)·. output 6\' .\ mps
nc or eolllwt to I :!\' t n ,\ m'ls half ,wlIll' ... :'>' t:W 11. ; .-,

T61A /AXT2 TV Xmtr 1I /\'id, 'O & 1;}' rtr ) l lIllnlalors :\EW 1\1 .2 .-,
T61A/ AXT2 remnlct e, unu,~d but In pour ro n<l tuou. ll . , 'i
T465 /ALT7 xmtr. ll i.'! - :1;. 2 rnc. W/ :!-6 i6 I ' ~

lOOW out .
T465 /ALT7 scnenuue nn 1.110 H 65 /AlT7

!tlanual lIP ._ ..•••••...•.....•.....••. , ..
IT220/ARN21 T.\I ·.\ :\" :\I o<illiator \' -10; r.- /;

Tubes .. •.. . . . . . . . ex
11"22.4 /APS38 S..eep .\ mp. 1~ 12.\r; . 1~ 1 2.\X ;.

2-80'W :\" t:w ~ . ; .;
APR9 Control for swl1chinll' T:\" I:!S, 129, 130 . I :ll }:X 3~•.h ll
WECO GS1674 1 t'omoute r Cal ibrator for K -;:' :'l" km 1l0hllll" I ,

ceores. Acressories, In l'arni ng Case \ t:\\" 4 ~, , 1t 1J
Same unused, cemplete lo ut in poor eondtuon 18, r. lJ
SN12B Syncllronlze r for .WS3 & 4. W/ 29 'r unes . 1'o:EW l 1.!,'\
RTI9.3 / APS.31 Wirl ug Harness with r'cuncotcrs . .. :\"EW L ;II
set of 1 20 xtan TW e t"T:!4 3 . 1;1;.;:, Ihru 861; Okc. 1211/21.;' 11
AS.31.3B /ARN6 Star lon Set-'kinlt l.oop Antenna . . . . EX 4, ;' ,;
TS545 /UP 1};'0 · 1:1'illmc Echo Rox w/:\!anual , .\rt"l"''Qry tlo"

and ACClPtiSOf'Il'S . 101lua :\Ieter l ndita tor . • . . . . ;o;}."\\'" 18 .50
COIll , lete Man u l for T:-;5 4S /t:r . r ost l,aid 2.!IU
lalll ~lIa 28 rJ ectronita l1J Reg. Lab r o1l.'" Suppl)' . •:X I R.2:)
la.~lIa .32 t:lectronlealh' Reg. I,ab Power l')upply EX 2 ~ . 51)
Ballant ine .300 AC' \ 'Tnl in 19 inth Ratk ran~1 ,. EX 2 ;. ;'0
General l adia 56 1·0 \''f Bridge w/1 2 1'lu g·llL~ .. F.\IU , :) ,01)
GR 667·A I nduct . Hridll;e .1 Mlcrohenry-I H~nlT F.U R fjO ,IJO
GR 18OOP.3 Low t'rCOI . ~ llIlt lplicr for Gil 1800 "Tnl . 1.:\ 4 . • ;>
Dumont 256· 0 or 256·F Oscill oscope. lI5 \' , 60r)' . . EX ;> :•.110
Dumont 256-0 or 256-F Osctll o~IKl . l I S\' . 60Q' F.U R :l :;. OU
TS801/APM74 Test ~t w/ Indlcator allll Cable ... EX 211.110
0 -20.3 /APo.l.3 Inlerler,nce Slm d ator. 1I5V. 60cy :\" t;W :!ll.llO
Sa llie . lIntl9l'd hut In only FAIR C(llldition •. .... 1~•. Ull
UPMIIA AFC lIn lt 1I" /EilJ:ht TUbes, WirlnlJ: Diafl"am :\"E\\' 1..;0
l ed s-Notthu, llOO'" 831211 22 1\: ~dsion r ot .. t:X 12.,.1\
lin k 1288 ~lultlQlet..... 11" /2 )lcttl'S. S Ranges . . • . :\"t:W H .; :;
R8 /AIN8 75 me RCl:'Ir 11"/7 Tubes. 8000 ohm Relar I;UI.I II 1.;. 0
MT7A Sheek MOl nt . '/PIlI( for Olle .\ RC5 Xmittr EX ~ .; ,5

C45 Control BOl for .\ 111'1 and ARCI 2 Xreil'PtS .. GUm, I.:>::;
UG500/U .\ <la/lter '" rOl Il1 ~('\ or. W,,·c Guide to C'IHI X EX li,;,O
Aluminlm Consolc 5," high. Wit h rack for 19" x 19" I'aud

"I",\'o IIt'sk She lf . lloor below Slwl!. Rear Ilu" r. Un C'Il , I,n
W/ 11.; Volt , 60 (' yc!c ' :xhaust }'an •• • ••. . . . . EX ' ;' .00

Power SM pp l~. l:iect rll nlrll llr Rea;ula Ced. 228~ ~.~ ~ :! 'J mao I'oll d
St~te R.~ellflrrs . 3-"0110W.\ S~ries Tubes . . . .. . . 1.\ :!2 .50

RF Pewer SlrPIY. Oil Filled. Wit h Scltematic ..•. :\ t:W 1:!.50
Camen SI., a ltl' . RlIl Jack ';;11 132. W/ Cahles . 1..\ 23.50
l lKallzer,C olp ler 11" / 9 Tube!. ReJa.ra:, DiodPs ..... I .~ :i. ;::;
AM665A /AQS2 4·T,iJe Band Pasa ~' i1ter Ampliner . 'IIEW 9.2 ;'
AM818A /AQS2 8-Tuhe Dual. f'hannel Ampliner .. :\" t:W 8 ,50
&1296 /AR. 9 Control Box I: Inst.rument :\IQunt .. GIJI}f) 4. ;;0
TCS·12 Ant fOnna Loadtnjt' Coil • . . . . . . . .. . . . . . . . . t;X ; .50
C7.32 /ARC2 Control IJox for .\ 8 ('2 E'llti pment EX 2.2';
CII8/ARC.3 PlIlIh Bnttoll Type Control B ll ~ EX 3. 25
C819 /APA70B Control Box EX 4.50
C6.3.3 /AIC8 Radio Control (loaded wUIt SII'itthesl . . t;X 2. 2.•
C69 /AIC2 Radio Control (more swItc hes & a. tuln:} • (i ll :! .'5
C116A /ARR2 Control IJox for .\IlR:! R"('t'lver .. ..•. EX ~ .OO
BC496A llual Cont rol RUI for two .-\ Re 5 }t ~Ct'i~rs .. ' :X 2.50
C7.34 /APNI 11 POll. S.. iteh wIll matclltd re~l stors };X 1. , :>
C628 Control Box for AIU'::! ; Eflllipmellt GOOn 2.00
C626 ('onlrol Box for ARC:!; t:'lnlpmf- ut .. • . . . . " .\ IR 4. 75
C906 ('ontrol Boll: for .\ Rl":! ; t;'-jui" ment EX 3.00
TN8 /APX1 or TN90/APXIA TJl llllllt rnit w/ 3 Tul",s }:.X Li!'j
f245 /APX25 Filkr "' ': I:ablc an d ('onJ lt'ctor .... I,Ollll U'iO
M11276 Shoek l lollnt k I' lul: fur R :! 24 / ,\Ull ~ G .. XEW 3.1 ;'
MT1555 / U Shoek l\I"unl for l\IX 1 39 ~ / ARt ' 2 l I\r)'er :\'EW 2. 00
CUll9A Coupler w /l ~ I -Tube AI1 I1 ,ll 11l,n . \\' /TuIJl's .. t ' lI 4. rr.
IC/VRW 7 n ""ordrr wl'flltoes & Win" :!s \" ll t; . . . . t ' .\ 1II 6.2:;
PARTS . , . Some NEW ... Some USED , . . All USEABLE
.. . . . . . . .. . . MINIMUM ORDER $2.00 .. .......•..
WAC En, infering Ct " 0f!" 1 H .\llItor .l T~ch()n1 eltr .. EX 2 .1 :;
5876 UHF Trloll e in 1 ~l)hmt Tripl~r Cal'itJ" . .. ' :X 3. 7!;
5675 UHF Triolle in 1200 mt Ilemo.-lulator (ai'll)' • t:X 3. 00
Prll$tlecl ot eafjty w/ il i.w1I'. Two lunM d rrults EX 1.50
Preclw HY Prolle '.Ilfl .\IPJ:ohm :'i0 1\:\' Insula tion . :\" t;W 2.50
Sel~)' n Indica.lor , 24\'11( ~t:W 1.00
Tabes JOt' eacll : 6(' 1. ".\ I; :'i. 6JIl, 1l.\ 1" 6. li114. 1i.\I~; , 900 4.

9006 , 12SIIi, 12 SJ' . 1:!lh i. 9.;;; , \'RI.-,O . 21l:! I W. 6 t'S
hiles 40c each : 6 AQ!•. 6A1I6. 6AI\ ;" 6.-\:\" 5, r.X~ , 61Uli . 6H,

GAS6W. OA2. OR:! . ;'687 . 12A'f 7, 512::;, IHHl6, 6011 7
hbes 7 5 ¢ each : 6A~;, 2!<D., on
METERS:
Wnlon Model 506 . 2 !!1". 0" 10 \'11(' . . • . . .. • :\"f:W
Weston Mfldel 1024. 2'-4". 0 -2 00\".\C . . . . . • . • EX
Weston ){00e1 506 . 2%, ..... 0 -30\' . 0 -300ma.

FS=100ua •....•.............. . ........ EX
West tll :\Iodel GU. 3 "''' 0 ·50\1"1(' [.xt . ) Iuunt .. •:x
Barll n, lon )l odel 921~ 2 1,';"" . l/)I1 ·0 ·IOOllll EX
BUlin,ton llOOl'I 9:!5, 2 ':-OJ"'. o-Ir,o\".\c EX
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BUY 10 TUBES
AND SAVE $$

IO -6AC7 51 .50
10-6J6 5.00
10-6AGS 5.00
10-6AlS 5.00
IO-6AKS 7 .50
10-6AU6 5.00
IO-6SN7GT 1 .00
IO-SU4GA __ 5.00

(Shelton)
10· 12AU7 ,$7.50
lO- IZAT6 5.00
lO· 12AV7 7.50
10· 12AX1 _ 7.50
IO-12BH7 7.50
10- 12AU6 4.50
I O·1 2BY7A 7.50
10·I B3/I Gl 1.50
10-6W4 6.50
10·6DK6 5.00
10-6XS 7.50

CR TUBES
3ePI
l API

lEPI

$1.9S
3FP7
3HP7

NEW ARM Y W RIST
COMPASS $ 3 .0 0

INDI VIDUALLY BOXED

REA D·O UT COUNTER

LA RGE EASY TO READ
N UMERALS
12 VOLT DC

RUGGEDLY BUILT
ON LY $1. 50 4 f or 55

CRYSTAL MIKE
For Hond, Stond or N eck Use

Populor hiqh volume, slim type
crystal microphonc .... i t h qui ck
detachable stand cdcpter . May
be mounted an stand, hand held
or suspended around t he neck.
High impedance, ·55 db, 150 /
9 000 cps. Has ot f · on s.... i t ch and
57" gray shielded detachllblc
cord. Brushed chrome. Five and
a quar ter inches long by one
and one ciq hth inches in diam
eter at the largest end. Comes
individua lly boxed . 5 /S" x 27
American standard thread.

SPECIA L 5CPI $2 .9 5
SPECIA L 382 4 3 f or $ 1
SPECIAL 717A 705A 3 f or $\
NO. PU SH PUTTON SWITC H
7 f o r $1

REAL BUYS

W E CARRY
GE_ RCA_HUG-IR_ M OT_
SPR-SYL-.W E5-T I
SURPLUS TRA N SI STORS AND
DIODES

TRANSISTORS

60 UNTESTED-U TEST
$4.95

TOO M UCH WORK FOR US
BRAND NEW
G.!. SURPLUS

WEATH ER BALLOONS

5 to 7 ft . diame te r
$2 each

Specia l 6 for $1 1

y,-1 -2 WATT
o COMPOSIT ION RESISTORS

500 M IXED
$4.9 5

SALE

7 PIN 9 PI N
T UBE SOC KETS

SH IELDED
NICE A N D N EW

21 f or $2

ALL TUBES FULLY GUARANTEED • INDIVIDUALLY BOXED • LAB TESTED

TV AND RADIO TUBES
024 .96 S8R 8 1.60 6AW8 • • • 1.40 6e06 2.20 6T8 . . . . . 1.28 T2BQ6 . .. 1.68
183 /1K3 • 1.10 SCGa .... 1.26 6AX 4 · . . .99 6CG7 .94 6U8 . . . . . 1.24 128Y7 .. . 1.22
IRS • • • • • 1.16 SCl8 104 2 68A6 .76 6CGa 1.24 6V6 ..... .84 12CA5 .. , 1.14
1T4 o • • • • 1.10 SCQ8 . . • . 1.30 68A8 1.48 6Cl6 1.42 6W4 • • • • .92 12CU5
I U4 • .... 1.10 sT8 • • • • • 1.36 68C5 .90 6CL 8 1.36 6W6 • • • • 1.10 12C5 · . . . .94
I U S •.... .98 SU4 · .... .78 68( 8 1.50 6CM7 • •• 1.10 6X4 • •••• .66 12006 .. • 1.60
I X2 •.... 1.16 SU8 • •• •• 1.24 68 E6 84 6CN7 1.4 8 6X8 1.20 12L6 · -. . 1.26
2(YS •.. . T.1 6 SV3 • • • • • 1.44 68G6 2.4 4 6( Q8 1.32 7AU 7 · .. .98 I 25A7 • • • 1.65
3A3 • • • • • 1.28 SX 8 · . . . . 1.36 68H6 · . . 1.03 6CU8 1.64 8AW8 · . . l AO 125K7 · . . 1.50
3AL5 .... .78 sY3 · . . . . .64 68H8 · . . 1.50 6CY5 1.24 8CG7 ...• .94 125Q7 • • • 1.50
3AU6 .... .88 6A(7 ... ; 1.40 68K5 1.40 6DA4 • •• 1.10 100E 7 • •• 1.28 12V6 ... . .86
38 N 6 .... 1.44 6AG5 ... ', .82 68K7 ... . 1.40 60 E6 .96 l1CY7 1.22 12W 6 · . . 1.36
38U8 1.26 6AH6 •... 1.76 68L7 . . . . 1.60 6DG6 1.30 12A8 5 1.32 12DE7 · . . 1.1 8
3B26 .86 6AK5 . .. . 1.00 68N4 .... 1.26 60~6 1.60 12A L5 .72 17AX4 1.10
3C86 • • • • .86 6AL5 ..•. .70 68N6 • •• 1.20 60 6 .85 12AT6 .70 17DQ6 •. . 1.58
3DT6 .82 6AM8 • • • 1.30 68%5 .... .92 6EA 8 1.20 12A T7 1.1 4 19AU 4 . .. 1.42
48( 8 154 6A N8 1.50 68 6 6EB8 1,60 12AU 6 • • .80 2SAX 4 . . 1.22
48Q7 1.50 6AQ5 .... .80 6( U6 . . . . 1.64 6EM5 ·. . 1.31 12AU7 • • .95 258Q6 .. . 1.76
4858 1.54 6A55 · . . . 1.10 68Q7A • • 1.51 6EM7 2.00 12AV5 1.64 2SC D6 •. . 2.30
4 826 .84 6A58 · . . . 1.60 6858 1.50 6GH 8 . . . . 1.22 12AV6 .. . .66 25DN6 • . . 2 .80
482 7 1.54 6AT6 .. .. .72 6AUB 1.26 6J s . . .. . 1.30 12AV7 . . . 1.36 25L6GT •• .94
4C86 .88 6A T8 • • • • 1.60 68X7 2. 14 6J6 .. . . . .87 12A X 4 ... 1.05 2SW4 • • • 1.06
SAMe • • • 1.48 6AU4 1.37 68 Y5 2 .00 6K6 ..... .98 ' 2A X7 ... .96 3SC5 . ... .80
5A N 8 • • • 1.64 M US • • • 1.80 6826 .84 654 .. ... .94 128 4 • • • • 1.10 35L6 · . . . .92
sA~s •••• .88 6AU6 · . . .79 68Z7 1.52 65A7 1.60 12BA 6 • •• .66 3SW 4 · . . .44
SA 8 1.44 6AUB 1.60 6828 1.68 6SK7 o • • • 1.60 12806 . . • .94 352 5 .74
5K87 1.36 6AV 5 .... 1.76 6C4 . . . .. .64 65N7 . . . . .96 128E6 .66 ,OCS .80
58Q7 • ... 1.52 6AV6 • . .. .65 6C 86 .... .84 65Q7 • • • • 1.45 128H 7 ... 1.10 50L6 .96

ALL KINDS TOP SALES COMPANY WE HAVE
Of METERS SPECIAL

2000 ON HAND PURPOSE TUBES
REAL CHEAP 909 N. ALAMEDA ST. • P. O. BOX 3045 • COMPTON, CALIFORNIA WE BUY·TRADE

PRI CES TUBES
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LOOK HERE!

59.00
39.00
59.00

TEST EQUIPMENT

OS-8, 3 inch Scope, pcrteble type $ 65.00
Tektronix 513·0 Scope 295.00
Dumont, model 241, 5 inch scope . . . . . . . . . 49.00
15-34/ AP scope, Western Elee., etc. 35.00
Precise model 300 C, 1 inch scope . . . 69.00
Dumont model 303, 5 inch scope ... . . . . . .. 95.00
Hickok model RFO -S, 3 inch scope . . . ..... 45.00
Synchroscope, M.I.T. Radiation Lab.

model P4E . . . .. .. . .. . .. . . .. .. . . . .. .. . 39.00

FREQUENCY METERS

TS-175jU, 85-1000 mc. with co lib. book .. . . $125.00
B.C. 221 with CGlib. book & 115V. supply . . BO.oo
Navy type L.M. with Colib. book 49.00
T5-174, 90-600 m.e. with Calib. book 125.00
B.C. 221 with modulation and Colib. book .. 95.00
TS-I73, 20-250 m.e. with Calib. baak 125.00
NaY)' type LM·20, with Calib. book.

Brand new B5.oo
NaY)' type LM, new but incomplete, less

tubes, xtal, ecnd., case . . .. 7.00

SIGNAL GENERATORS

Precision £-200, 90KC·44 Me $ 20.00
Eiea mad.1322, 150 K.C.-l02 M.C. 20.00
TV Sweep generator, RCA.WR·59A 30.00
1-126, 15-26 m.e. & 180-230 m.c. 25.00
LAD, 5i9 Gen., 2700-2900 m.e. . . _. . . . . . .. 35.00
Marconi model 148-017,2·4 m.c. fundamental 45.00
General Radio, P-522-A, SO·IOO m.c. 49.00
URM·26 Signal Generator 10-400 m.c 225.00
1-208 F.M. Si9. Gen. 1-9-4.5 m.e., 19-45 m.c. 39.00
Audio Osc. 50-15000 C.P.S. Western Elec.

19.C 49.00
V.T.V.M, Eico model 222 15.00
V.T.V.M, Hewlett Packard model400-A 39.00
V.T.V.M, Ballantine model 300 .... . .. 39.00
Vacuum Tube Bridge, General Radio 561·0 45.00
Wattmeter, Sperry # 810, 200 ohms operation 35.00
Recording Amplifier, Brush, model OA·I . . . 10.00
Lab. standard meter, Sensit ive Research

THATCH . _. . . . . . . . . . . . . . . . . . . . . . . . . . 250.00
Phose meter, Technology ln'st. Corp. 320-AB 45.00
Tube Checker, Precise model 116 55.00

TRANSMITTERS & RECEIVERS

Multi Elmac AF·68, Xmitter, excit er, VFO,
Brand ne"; 5145 .00

Marine, Sonar model 30, Brand new, 30 watt 160.00
Gonset Communicator III, for 2 Mtn 145.00
Heath DX-40, 80 thru 10 mtrs, 60·75 watts 29.00
Viking Adventurer, 80 thru 10 mtr, 50 watts 35.00
Gonset Communicator III, for 2 Mtrs 145.00
VFO Exciter, Sonar CF 6, 80-40 mtr. 24.00
VFO 2 & 6 Mtr. Gonset model 3226 . . . . . . . 35.00
Heath DX·35, modified for 6 Mtr. only . . . . 19.00
Hallicrafter HT·40, 80 thru 6 mtr. 75W,

Ph.&CW ..
Globe HG-303, 80 thru 10 mtr. Xmitter .
Eica 720, 80 thru 10 mtr. 90 watt .
Central Electronics, 20A, Exciter & VFO, 160

thr. 10 129.00
MosleyeM.l Receiver, 80 thru 10 mtr. 75.00
Arkay S.W. Receiver Kit, .5-18 m.c. 15.00
Xtal . Receiver, 23.3 me., PR6NA, New , 19.00
RCH Receiver, 75 kc to 23 mc . . 39.00
Doolittle & Falkner Receiver .54-20 mc 35.00
HeathGR-81 Recvr., 150kc·18 mc 19.00
Hollicrafter SX-l00 Receiver, 80 thru 10 95.00

MISCELLANEOUS

Q.J.B. echo ranging equipment, Brand new,
Receieer 10·30 KC $35.00; 0 sc. 10-30 KC
$35.00; Driver Amplifier 22-28 Ke $35.00.
All 3 units for · · · $100.00

Berkley counting rate computer, model 1600 75.00
RCL Scaler, Mark 13, model 3 , 70.00
Freq. Meter, 100-155 mc., BC 638-A 19.00
Wavemeter-Osc. model 1030, 145-235 mc . . 20.00
5i9. G.n. 1-13D-A, 100-155 me 22.00
OAE O.F. Receiver, 240-2000 K.e. 25.00
Mad.lator, RCA, MI 22565, 345-485 watt .. 35.00
F.M. Police & Fire bond receivers, high or

low band, 115V. AC, crystal cont. Specify
Frequency 39.00

Linear Amplifier, 1 KW PEP commercial rat-
ing 2-30 mc continuous tuning in 6 ft.
cabinet. New 250.00

Ant. Ca.pler, CU 362jFRT, 1 KW, 2-30 ean-
tinuous tun ing, 50 ohm coax to balanced
line 50.00

F.M. Xmltter-Rec. B.C. 620, 20-27 mc .. 15.00
RBS-RBM, 2-20 m.c. Receiver 35.00
Power supply for RBS -RBM Receiver 12.00
ARC. 5, 2 meter transmitter . . . . . . . . . . . . . 15.00
B-19 Mark II Xmitter-Rec. & supply . . . . . 24.00

All merchandise au. rl nleed to be as represented . Prices . r. based on l oad value for quick sale. When ordering. l ive
secend and third choice if possible in case 01 stock short'als.
25% requesled with COD orders. To avoid delay send sufficient poslagl, beianci will be returned. F.D.B. Hempstead,

WANTED-Popular Amateur Equipment, test equipment and
Citizen band. Give make, condition and price for trade·in or cash

Send for free bargain bulletin

ALGERADIO ELECTRONICS CO.
37 Greenwich St., Hempstead, NY 11550

Phone 516 IV 9-0808
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LOOK HERE!

12.00
19.00
9.00

12.00
14.00
IS.00

Output transformer, Pri. 5000 ohm, Sec. 500
Modulator, 600 ohm side tone $ 1.00

Resista rs, 4000, 5000, 6000, 9000, 10000,
14000 ohm, 100 watt, $1.00; 200 watt . . . 1.50

Resistors, 2 ohm, 2.5 ohm, 300·500 watt . . . . 1.00
Non-Inductive Globar Resis. 15 or 20 ohm,

50 watt .50

Power Supplies, etc.

Elmac M-1470, 12V_ & 1I5V_ 150 or 225V.
70 ma 400 or 500V. 175 ma $ 24.00

Power supply chassis, 3000V. CT-300 ma . . 19.00
Sabcack P5-18, 115V. AC-330V.-240 mo 20.00
Elmac 6V_, 250V_-90 mo. 9.00
Ameco PS-3, 6OOV.-150 mo., 300V.-l00 ma,

12V.-3 Amp. or 6.3V.·4 Amp 24.00
Teletype s"pply RA-S7, 1I5V. AC·115V. DC 9.00
lambda PS·33 regulated 100-200V.-300 ma

6V. C.T. 5 Amp 25.00
Supply Chassis, 600V. & 400V.-200 rna 9.00
Hammarlund Super-Pro. 115V. supply . . . . . 14.00
TeS 12V. Dynamotor supply, 4ooV.·IBO ma,

nov. 100 mo .... . . _. . . .. .. .. . .. . ... . 9.00
PE-l03, 6 or 12V.-5OOV_-I60 mo . . . . . . . . . . S.OO
Leece-Neville 6V $25.00--12V. 40.00
RCA 100/3501, 500V_-400 mo, IS0V.-240

ma, 180V.-60 ma & 12V. brand new.
Approx. 100# 35.00

5"pply-500V.-2S0 mo, 310.-1S0 ma, 12V.-
2 Amp., 12 V. Bias, new .. .. .. . . .. .. .. 24.00

5"ppli.s---{;30 V.-230 mo.-$15.oo; 9OOV.-
300 mo __ .. . 15.00

Fit Transformer 5.63 V.C.T., 14.5 Amp. &
5.35V C.T. 13 Amp _ $

Fil. Transformer 6.4V.-6.6 Amp., 6.1V.-3.5
4.95

3.95
3.50

2.50
5.95

Electrolytic
9000 mId. 12V. $1.50
6000 mfd. 10V. 1.00
5000 mId. 50V_ 2.00
4000 mfd. ISV. 1.50

250 mfd. 450V. 2.00
S mId . 6OOV. 1.00

Am p. . . . . . . . . . . . . . . . . . . . . , . . . . . . ' . . .
Transformer 5.1 YOIt @ 15 Amp. . . . . , .....
Drawer slides, 22 Yz" when closed , extends

25" external. Heavy duty, pair .
Varioc 400 cycle, 7 Amp .

Oil condensers
10 mfd. 600V. $1.00
4 mfd . loooV. 1.00
4 mfd . lOOOOV_ 4.00
4 mfd. 6OOV. .75

25 mfd. 4OOV_ 2.00
5/5 mfd . 4OOV. 1.00

ART·)3 Transmitter, 200 watts output . .. .$ 39.00
Eldieo TR-7S TV Xmitter, 80-10, 60 W. . . .. 24.00
TA-12 Xm;tter , 160, SO, 40, 20,-90 W.

1I5V. s"pply 59.00
ARC.-I , Xmitter-Receiver for 2 Mtr. 29.00
Militory HRQ Receiver, with 3 coil sets . 45.00
Lettine 246 transmitter, 40 Mtr. 39.00
Super·Pro 779 Recei.-ef with liS V. Supply 79.00
Heath VFO, 80 thru 10 Mtr. 15.00
Wovemeter-osc. model OAP, 150-230 me . 18.00
Navy RU Receiver, with 3 sets of coils . .... 9.00
Teletype Receiver, 11 tube, with 11S V.

supply .
Aircraft torpedo comera, type 1 .
Freq. meter 906·0, 150-225 me .
G.E. Amplifier chassis, 6 tube 2S watts .
ColBns PTO, 600-S00 KC ..
D.F. Receiver, MN-26 or Be 433 , ., .. ,." .
Nayy type GF-ll, Xmitter with 3 cail sets,

less meter 9.00
M S type Ant. mast sections, # 49·56 each .50
B.C. 733-0 Receiver 108-110 me 18.00
Heath Transistorized Direction Finder . . . . . 29.00
RAK Receiver, 15·600 kc. with 11 5 V. supply 49.00
Heath Q Multiplier 8.00
Voltage Regulator, 1 KW, Sorensen looo·S 29.00
TBS-Transmitter or Receiver, 60-80 mc 25.00
TA-12 Transmitter 160-20 mc 24.00
Cable, RG-ll /U-loo feet . . . . . . . . . . . . . . . 6.00
ARR-2-easily converted for 220 m.c. .... . 12.00
Brush 8L-932, D.C. Amplifier , ., . , .. 19.00
Pulse Gen., gate & delayed, # 1301 BW-

$9.00; Flip Flap 1101 9.00

Miscellaneous (Continued)

NEW PARTS

Tronsformer, Pri. 230V., Sec. 3150V. DC 500
mo, 2625 V. DC 600 mo, 21OOV_ DC 400
mo. Approx. 100 # NEW $ 29.00

Blower, Rotron Series 320-AS, 115V Heayy
d"ly _.. _. _. _........ 9.00

Johnson Var. Inductor 226 series, 1 KW . . .. 29.00
Var. Capacitor, l000V. 3 section 800/400/

400 mmf. 4.95
Var. Capacitor, 2000V., 600 mmf. ,.. . .. .. 4.50
Duol choke, 5.03 Hy.-600 mo., 3.48 Hy.-

600 mo. . . ,. . . ... . . .. .. .... .. .. . . . . . . 4.00
Auto transformer, 115-120V.-208 ·230V. 10

Amp. 4.50

All merchlndise l uuanleed to be u represented. PriClIs Irl bI~ on lood nlull for quick sale. When orderine . ei....
second Ind third choice if possible in case of stock shortlllS.
25% requlsted with COD orders. To I wid dell Y send suHicienl postlle. bl t, nce will be retu rned. F,O .B. Hempst",d.

WANTED Popular Amateur Equipment, test equipment and
Citizen band. Give make, condition and price for trade-in or cash

ALGERADIO ELECTRONICS CO.
37 Greenwich se., Hempstead, NY 11550

Phone 516 IV 9-0808
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FIELD-EFFECT TRANSISTOR

fACTO RY
TESTED SEMI-KON·DUCTORS

Vacu .wm
To!>.

Eq.wiva_
It"t

LOW NOISE FETs 0

Nschannel $19 5
• VFO's,
• oscilla tors.

• amplifier .

• infrared,
with spec sneer.
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o IS WATT 2N424 PLANAR , ai licon. TO- 5 3 npn $1o 30 " k li P IN" DIODES, made D ) " S)"Il"ania $1
o I IGNITION ,SW ITCHING 1IANSISTORS,10 AMP $1

§
4 2N336 NPN SILICON \rnnlliIlo10Nl. Tran ll illt r on $1
10lENEIlSREFERENCES IItud, 6Ut t)"pes • ••• • • •$1
2N9'98 TYPE . 1000 GAIN . npn ..i1ico n. pl ana r •• $1
10 MICRODIODE STABISTORS . " 1>0"')". 5111"on .• $1

<0 TRANSITRON TRANS' TItS , 2S341. n o tt"f11, npn $1
4 " TE XAS" 20 WATTERS, 2S I O:lS· IO_12. W/Jlink $1
4 2N170 TRANSISTORS , b )" GJ-: ., nl'" for ~... n ·1 rf $1
6 TRANSISTOR RADIO sn, olle . if... tl ri ...~r·P I' .,. $1
'25 GERMANIUM & SILICON DIODES, no t t"~t •. $1
25 TOP HAT RECTIFIERS, s iliron, 75 Uma, no t eet. $1
101000 MC·IN2SI GERMANIUM DIODES. , · . $1
to 30 ·MC TRANSISTORS " sHiron, TO } S. no t ..bl $1
3 -2"'1705 MESA, :100 m.., 3 0 0 m w , pnp . TOI S • $1
I 3N3S TETRODE ; 150 mc trnnBistor , s ili con ••. $1
10 PNP SWITCHING TltANSISTORS, 21\ -to 4 ,TOr, $1
10 NPN SWITCHING TRANS ISTORS; 2 Na :lIol , 44 0 $1
15 PNP TRANSISTORS, CK7 2 2,2Sa5,1 0 7 no t .." t $1
15 NPN TRANSISTORS, 2 :\' :15 , 1 '7 0 ,4.4 0, no t ..ll t $1
30 TRANSISTORS. r r,ll ,nu,lio olle-i rs, r OI'i no t"bt $1
4 _ 2N996 PNP PLANARS ,1 0 0MC, TO Hl cuse $1
4 2NI1 7 TRANSISTORS " "1''' ..ill~"" , T0 22 · ~ ,$I

10 FAMOUS CK722 TRANSISTORS , J>n P "nn t ....t' $1
5 2Nl07 TRANS 'lRS , 10 )" (; Jo:, 1'''1' , non. a ud io puk $1
'240W NPN SILICON MESA 2N1 64 8 ' 2 N I OtS $1
251lENERS GLASS SILICON DIODES, a o te;;t .-: $1
5 SUN BATTERIES TO 1 V2" 8i~es, IHe .."n8lth".. $1
2 2N718 NPN SILICON PLANARS, b)· Fairchild . $1
4 2N'21 3 TRANSISTORS, mi".. r- eIJ"'", T0 22 •• , . $1
10 MICRODIODE STABISTORS , ..p o x y , s ilie,," •. $1

B3 '2N706 500MW , 300 MC NPN PLANAR , TO,I u •$1
10 PHILCO MAT HI_fREO" TR'SISTORS, untel ted : $1
3 2N2S S POWER TRANSISTOR EOUALS, T 0 3 "· "'11

::I _SOOMC , 2N708 NPN :-;ili.·",. planar TO "I .' . . $1
3 '2N711 300MW. 300 Me, PNP MESA, TOl8 •. $1
15 lAMP 20QV . pOllY ,e(lifien, marl e b y ~}' h"aoj" $ 1

25 " EPOXY" SILICON DIODES , unl ...l t'd ••• $1
" ZENER REFERENCES , l X l29 , u-vou, silicon . $1
'2 ~' T INY " 2N1613 '2W. I OO:'IC, TO,I 6 case, n po $1
'2 SOOMC TRANS 'TRS, 2S!ll,4 , m..sas, POI' , TO tS $1
1 85W SIL ICON PWR TRANSTR, opn,llke2S12 12$1
4 ::IN43 OUTPUT TlANSISTORS, h}" (; E , lillI', TO:, $1
4 ::IN333 NPN SILICON traolliti lurs , by GE, TO:; $1
10 2 .6Amp RECT'1 , sluds, tiilieon, .,0 to "100\" • $1
3~'25"AMP SILICON STUD RECTIfiERS, • • • • • • •. $1
3 '2.WATT PLANAR TRANS' TIS . 2SIW7 , 100m, $1
4 '2N 3S TRANSISTORS , npo, by l"}"I.-ania, T022 • $1
6 " M ICRO " TRANSISTORS , 'like TMT_1 61 3. e.e.f1
4 CII;721 TlANSISTORS , ''''I', nluminum raSe •. $1
3 '2N721 PNP PLANAR, 2 W. 7!BtC. 'ro.r s •• •. $1
3 2N735 NPN MESA, [,OO \IW. 135:\IC. TO- l,Pl ., 51

~!i4 " TE XAS" ::10 WATTERS 2S 10 :1 8 - 10 ,1 2, wi$lnk 51

10¢ FOR OUR GIA.NT .... RGA-IN CAULOG ONIo S,,,,i1onduclon 0 Pol, Pob 0 Port,
-- - - - - - - - --- _ . ~ - - - - - - - - - - - - - - - - - - - - -

P
0 LY

TERM S ' ..,nd eh,ek, m on,,.
o nl , r , InehKl' POStae-'l"W. """.
r>o-r Pair l Ib " Riled , n01 30 dlJ"ll"
CODI 2Scr..

AK5 e P.O. BOX 94,.
SO" lYNflElD, MASS.
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PI'
SO

100
'00
400

o flEE
wo.TM 0 ..
• T ..analaton
· R.tUll....
• Cond.n _ ...
• DIOd.a
• K " otHI .
• Colh , "-e.

hd io, TV Pg;'5. Add 25t for hoftCllin

I----PLUS--
CHOOSE $1·ITEM

o "l!:: ANY FREE

BOTH -"GIFTS" FREE
WITH $10.00 ORDERS

~ FIRST TIME IN U.S.A.!
"Y" "ONE PRICE" SCRS!
Imagine 7-amp, 16-amp and 25-amp at one
price! Just check the proper amp and PRY blocks .

o 7.Amp. 0 16·Amp. 0 2S·Amps
PRY Sale PRY Sale D 300 1.75
0 2 5 .250 15 0 .S. 0 4 0 0 2 .25
D- 50 .45 D 200 1.15 0 50 0 2 .50

·0 10 0 :70 0 2 5 0 1.35 .0 600 2.'5

SILICON POWER STUD RECTIFIERS
AMPS 25 PIV 50 PIV 100 PIV 200 PIV

1~ ~ 1~: ~ 2~: ~ ~: ~ l~:
35 t1 39, tj 50, tj 75, tj 1.19

AMPS 400 PIV 600 PIV 800 PIV 1000 PIV
3 § 25, § 35, § 4', § 6',15 90, 1.3 5 1.59 1.79

35 1.90 2 .50 2.75 2.95

750 Mil TOP. HAT AND EPOXIES
Sal. PIV Sal. PIV Sale

5, 600 ~ 19, 1400 B OS,
7t .00 29, 1600 1.10
9t 1000 51,

13, 1200 69,

WORLD'S
MOST POPULAR $1 PARTS PAKS

'nO l Ut. 1,&S10

tRANSItRON '149
l 0" B\·SW~C" 0
I Sl\.1C ' oJ

1 am P 200 p' t . e COf\tro\
" . AC phas

"=l"!!U:~: l';n'I~O;d;i",;,.,:e:,,~....._

B10 TUIULAII a&xnOLYTlC5, 10500 .or . -$1

lNf«A-RED PHOTO DETECTOR TRANSDUCER _. $1o INFRA-RED PARABOLIC REFLECTOR & FILTER . $ 1

~
40 WORLD 'S SMALLEST COND. • to .05 mf ..•• ~1

4 TRANSISTOR TRANSfORMERS, __. lit. worth $25 $1
3 TRANSISTOR AUDIO AMP. tiny . wi red $1
$25 RELAY SURPRIH • .!je llied , t)·pe8 _.. $\

~
3 INfRA_RED DETECTORS, with leads $1
$2S SURPRISE PAK: trlln ll istor8, r..ct . diodes . etc. $1
40 PRECISION RESISTORS , % , I, 2W: 1 % vlllue,. $1
30 CORNING " LOW NOISe " rellilltors , s sst... $1
60 TUBULAR CONDENSERS, to .limf, to l Kv,llllll t $1
40 DISC CONDENSERS, 27mmf to .os mr to lKV $1
60 TUBE SOCKETS , rl'C I" ltllcl ('lI , plujl"s , a ud io , etc. $1
30 POWER RESISTORS , /; to 5 0 W. to 2 ·1 Kohms . $1
50 M ICA CONDENSERS , to . l mf, s ilvers tuo~ .. $1
10 VOLUME CONTROLS, t o 1 meg , s witch t o o! . $1
10 0 ELECTROLYTlCS , 'n none r. .....s t FP.t t ubular ll$f
SO RADIO & TV KNOBS, a ll llln. colorll & IIt)·le" '1'
10 TRANSISTOR ELECTROLYTICS : lO mf to liOOm! 1
SO COILS & CHOKES , if , rf , a nt , OIlC'- & more . . $1
3 5 TWO WATTERS , aSllt incl: A.f1. , Ii % too ! .. . $1

.75 HALf WAHERS , a Mst inel: A.R .• 5 'X to" ! . . $1
60 HI -Q RESISTORS . %. 1. 2W. 1 % & Ii ':'b va lue" $1
10 PHONO PLUG & JACK SETS , .tu ner>, ampll .. $1 ·
MAGNETIC REED SWITCH , II: lallS ...."I cd .• • , ... $1
30 "Y EL LOW" MYLAR CONDENSERS, a llstd ~·a l $1
60 CERAMIC CONDENSERS, d i"c8 , npo·,., to .0 5 $1
40 •' TI NY" RESISTORS, I II OW, Ii s- : too! •.. . $1
10 TRANSISTOR SOCKETS for p np-npn tran"i stor.. $1
30 MOLDED COND'S. mylar. porc, black b<.-aut)· $1

. SO ONE WAnERS , r..l. to.... a uld ....lu... 5 0/0 too $1

10 WATT· :~;o A
STUD ZENERS $1'00 7f

JUN£ 1966

DIU ,... ,
"" . c, OLY

AKS

TERMS , ••nd theell. mon. y
ord.. r . In"hxl. fl<>llta~Y&. wi.
rer Pall 1 lb. Rated. n~ 30 da ,.. .
CODa 250/0

P.O. SOX 942A
SO. LYNFIELD, MASS.
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COLLINS R388

COLLINS COMMUNICATIONS RECEIVERS
I have been selling Collins Communi

cations Receivers for better than ten
years. Because my standards are very
high, I had to price these sets at pro
portionately high levels and relatively
few are aware of my service in this
field. I offer for sale the finest variety
of the best communications equipment
available in the United States, and in
quantity. My prices vary approximately
$400 for a poor grade R388 to almost
$2000 for the best grade R391. These
receivers are all built around Collins
permeability tuned oscillators (PTO). a
device which in itself is a marvel of
electro-mechanical engineering.

Collins introduced a radical departure
in communications receivers in the year
1948 with the introduction of their 75A1
receiver. Amateurs may remember that
this receiver defied convention at the
time and opened up a whole new field
for Collins. This device, in effect, had
a crystal controlled front end and a var
iable tuned IF. By using relatively low
frequency variable oscillators, Collins
was able to vastly improve upon the
stability of the communications receiv
ers available at that time. Their 75A2,

3, 4, produced in the tens of thousands,
were to become world famous in the
amateur field.

It is not generally realized, however,
that back in 1950, this same concept was
incorporated into a general coverage re
ceiver known as the 51J. The 51J cov
ered the range of 500 KC to 30.5 MC.
It did so with an overall accuracy of
better than a kilocycle and provided a
means for accurately tuning any CW,
MCW, or AM signal within its fre
quency range. In the early days, these
receivers were very much sought after
by every branch of our Government who
used such gear and they became the
means for extensive monitoring by the
FCC. The 51J went through a logical
series of changes ending with the J4
which incorporated a mechanical filter.
Its predecessor, the 51J3, was widely
reproduced as the military R388 and
became known to countless amateurs as
well.

By 1955, the first of the R390 series
had been produced. This was a heavier,
more rugged, receiver of somewhat rad
ical design. Likewise general coverage,
it provided for digital read-out and a

HERBERT W. GORDON COMPANY
Woodchuck Hill, Harvard, Mass., 01451

Telephone 617-456-3548

13 MAGAZINE



higher order of accuracy and stability
over the range of 500kc thru 32MC. It
was also a mechanical marvel and this
model was purchased by the thousands
by the military for use in point to point
work and discrete frequency surveil
lance.

A somewhat less complicated version
without voltage regulation was intro
duced about the year 1958 and known as
the R390A. Versions which provided for
remote tuning of up to seven channels
were the R391 and for light weight lim
ited applications, R392.

The R389. on the other hand. may be
roughly compared with the R390 except
that it covers the range of 15 KC
through the range of 1500 KC and was
obviously a particularly good receiver
for the study of Doppler effect and re
ception of long wave signals. This set,
like its sister, was a mechanical marvel
even more so, however, in that it incor
porated automatic band change and a
refi ned servo system as well.

w hen we obtain these receivers, we
painstak ingly overhaul and rebuild them
until the standard of performance is
equal to or greater than the original spec
ified performance. Particular attention
is pa id to t he PTO and, if possible, the
PTO's of these sets are replaced with
rebu ilt un its available from Collins.

The degree with which the receiver
provides linear operation over its range
determines its price. Other features con
tributing to price are appearance and
the degree of tracking from one mega
cycle range to another. With reference
to t he 51J ( R388) , as an illustration,
it is interest ing to note how our stand
ards apply and determine the ult imate
selling price. Assume for this illustra
tion, that the receiver has been turned
on for at least 10 minutes and that the
dial has been set to an even megacycle
mark. Set the fidu ciarly or hair line at
the exact center of the calibrated bezel.
Turn on the calibrating switch and set
the BFO to zero beat. Now, without
touching the BFO control or the cali
brating switch or for that matter any
other control, tune the KC knob clock
wise until the beat note will be observed
at the extreme 500 KC point at the right
of the dial. You will note a deviation
error. wr-ite down this error in KC or

cycles and now rota te the main KC knob
to the other extreme of the dial a nd ob
serve the error at the left end of the
main dia l. The sum of these two errors
will be known as the maximum devia
tion error in cycles in KC per megacycle.
A very excellent set will have a total de
viation error of less than 2 KC and such
a set is worth between $750 a nd $1000.
\Vith the deviation error between 2 and
3 KC. the value of the set will range be
tween $600 and $750; when the devia
tion ranges between 3 KC and 4 KC
(t he maximum allowable limit ) , the
value of the set may be stated between
$450 and $600. If the deviation is
greater than 4 KC, the oscillator must
be replaced and a new, or rebuilt, as
sembly obtainable at a cost of $190 from
Collins be installed.

Now go back to the first part of this
test and leave everything established
for an even megacycle mark such as
2 me. Observe the zero beat and then
rotate the megacycle switch knob to an
adjacent odd megacycle such as 1 or 3
me. Then slowly tune the KC knob u nt il
the new zero beat has been obtained.
Measu re this difference as an error. For
the best sets, this error will be less than
1 KC. For errors in excess of 2 KC, the
value sf the complete rece iver has to be
reduced proport ionately.

The very best sets a re those which
meet these specific tests a nd whose ap
pearance comes closest to being like
new. It must be presumed that sensi
t ivity and other performance factors
will be equally h igh.

The specific range in price on the
R389's varies f rom $700 to $1200 ; on
t he R390. from $1000 to $1400; on the
R390A, from $1000 to $1500 ; on the
391, from $1200 to $1600. All of t hese
sets are guaranteed and supplied w ith
instruction manuals and adequately
packed for sh ipment to a ny part of t he
world and are available in quantity. Do
not hedge. These are the best quality
communications receivers made in the
world. They have no peer. Even Collins'
latest sets do not excell in quality and
except in size and in weight, there is
nothing made today that can equal the
outstanding performance of these com
munlcations receivers. Those interested
should write for specific information
and quotations. Herb Gordon W1I BY

HERBERT W. GORDON COMPANY
Woodchuck Hill, Harvard, Mass., 01451

Telephone 617-456-3548
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a-Sect ion Ve r te.
ble Calladtor: 365
PF per section, 5"
long x 3':,4" w iele x
2" h ' igh , nlet ed
brass, bakel ite Inau 
la tion, ba ll bear
inae, a nd 14" sh aft
with 5 t o 1 r ed uc
tion !j;tea l" Cata loz
# 2000E~5 pi-ice d at
$4.95.

E xcellent fo r use in s ideba nd
2 KW linears is the J ohnson
:J25C70 which has a ratin g of
:J25 MMF a t 700 V w ith a .175
air ga n. My urlee s pecia l at
$9.00. He re is a superb value.

VARIABLE CAPACITORS:

•

;r1

~~..

Miniature Philco
Ta n k Ci rcui t : (See
illus t r ation) . VHF I
U HF unit, consists
or 1 t u r n , s ilve r
plated, # 12 w ire
mounted o n s p li t 
stator of 20 PF
pe r section. R ig-id
Iy mo un ted on ce
r a m ic end plates
w ith s procket-w heel

e n d assembly for fix ing posit ion of ca pac itor. S lo t
type k nob mou nted on l,1" s h aft- pr iced at $1.00 each.
Suita ble for 2 meter t a n ks.

MOTOR DRIVEN VARIAC:
MODEL WI OD16CK-S2.

B r a n d n ew merchandise . 30 p ieces
llvlIilable s u bject t o prior sale. Gene r al
Radio's p rice be t ter t h a n $ 10 0 apiece,
m y p rice $49.95. T h is unit w ill enable
you to r emotely con t rol a s tandard 115
V 10 a m per-e va r iac. T h ia ia t he lates t
t ype of GR product with D u r-a t.t-a k co n 
struction , ind iv idually packaged, and
fur n ished w ith inst ructio ns .

VOLTAGE REGULATOR
'.'ino watt m ade by Sol a in Ch ica~o. H e re is a

In-and new 'lIr tic h' capab le of regu lat ing any input
volta~e from 19 0 to 260. 1 Ph ase Seconda ry voltage
would he 2:iO V at up to 32.6 a m pere" w ith 90 %
power f'ncto r-, Sola's cntuloe #5060. It is rated at
7500 VA at 60 cycles. T he u nit weighs 1200 lbs, i t
i.. 50" hiKh x 24,,'wid e x 15" deep. Sol a's p rice today
better than $1000.00, my p r ice $450.00.

5-Section Air Ca
pec tto r r 365 P F , 6" lon g x 3%," h igh x 2" wide, end
p la tes measu re 2%" x 3114" w it h %" shaft, ball bear 
in j;ts , ceramic insu lation , excellent for loading capa ci
tor in 2 KW final- p r iced at $7.00.

General E tecr r te A i r Ca paci tor : 20-440 PF, 7"
long x 2 x 2 x 2, ceramic end ca ps , w ith 1,4" shaft,
hea vy brass construction, .01 5 s pacing, ve r y fin e f or
loading capac itor or general work-priced at $4.00
each.

Dual Ca pa ci t o r : 25 PF 030 spacing, count e r bal
anced t ype (see illus t ration ) . Measu res 3 1f.1" long x
1%" x 11,4" with J.,4" s ha ft, heavily silver p la ted , very
fin e fo r ham VHF work-priced at $1.50 each .

H amma rlund Dual Ca paci tor: 210 P F per sect ion,
spacing .1". measures 5" long x 4 %" h igh x 2%"
wide, hea v ily p la t ed brass w ith 1,4" shaft-p riced a t
$4.20 each.

Ca rdwell Special Dual Condenxe r-r 210 PF a nd 11 0
P F w it.h .250 s pacing, m easu res 101,4" lon g x 4" w ide
x 21,4" high , s ilver p lated , with lit" shaft-priced at
$6.50 ea ch . Su itable fo r switching in ext ra ca p acity
on 160 or 80 m ete rs final tanks,

RCA MODEL SOB:

1(fOil ohms pe r volt. 2%
accuracy, used as e it her a
volt meter- or ohm meter. As a
voltmeter it rea ds 3 V , 30 V.
300 V , ami 600 V. As an
ohmmetel'-R x 10, x 100, a nd
x 1000. H as s pecial scales for
t he measurement of ca pac it y
a nd originally was m a de for
meaaueing losses in spiral
fo ur telephone cable. Ap p rox i
mately 50 pieces available
priced at $20.00 each.

AMPEREX SB67 :

Made in Dece m be r 1965, this
is a very lately des ig ned t r iode
intended for s ingle sideband
g -ro unded gr-id a p plication .
Normally $3 0.00-A very lim
ited nnmbe r of these are nvat l
able at a special m-ir-e of
$21.01l each. Filame n t 5 v at
14. 1 amps. M u ;:::: 25 {gajn of
100 1. Max p late diss ipat ion 250
wa t ts . Max plate voltage 3000
v, Max plate current 363 rna .
Max output in watts 840. Max
grid current 69 rna . Max f req
(o r fu ll I'atings 100 m c.

TEST SET TS-26/TSM:

CAVITY OSCILLATOR

0 -13/UPM-l

TS-134/UPMl

Complete w ith built-in at·
tenuator " ivinlor u p to 120 DB
attenuation, t his hig-h quality
unit is furnished w ith coaxial
cable a nd covers a rnnze of
460·570 me p riced at $"'.70
each.

N e w Dyn amic mi
cronhone, h igh i rnped
ance with 20' o f
s h ielded microphone
cable, ch rom e p la ted,
f requem-y response

200 cycles t o 8000 cycles, excellent for ham use.
RCA 's pr ice better t han $39.95, m y price $I5.1l0 each
whi le t hey last.

A hizh q uali ty mwil·
lator wave mete r w ith
BC2 21 type d ial, cul t,
In-at ed in hundreds a n d
units, comple te ly as
sem bled w it h 9006 di
ode and coax ial o u t pu t
a va ilable a t $5 .00 each.

•;.~~~~ It covers a range of460-570 me. May b E'
used for indicatfng 'resonnn ee, '

HERBERT W. GORDON COMPANY
Woodchuck Hill, Harvard, Mass. 01451

Telephone 617-456-3548
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S ta nda rd Dual Bearin llr Minia ture Ce n dense r e
Stra~ght li ne wave leng th canac iranea, 100 P F , . O l '~
s l'a c w g , rneas u r('6 1%" x 2" x 1%" with 1,4" slotted
sha r~. An ex t remely fine Kenera l p urpOl:le variab le ,
heav ily pla t ed , at a s pecial low price of 90¢ each.

$1.00

$1.00
$1.00

$1.95

P alme r 10H @' 250 MA , 3* " x 314," X 5" w ith
ce ra m ic ter mlnals. P r- iced at $2.50 each.

R a ytheon S moot h inc Cho ke, type U X8689. 25 H @
.095 MA DC, tested 1780 V, 3" x 3 1 / 3" x 4"_priced
a t $1.25 each.

R a ytheon S moot hinc C hoke , type U8822A , 10 H @
0.15 amperes DC, R es 189 ohm, tested 1780V R.M.S.,
3~." x 3 ~~" x 3 14"- p r i(,M at $1.50 ea.

STC # 12403. 6" x 5 1ht x 4%", 15 H @ 250 MA
DC-priced a t $2.75 ea.
W~tin llrhou~ File r Choke #L_386944. 10 H @ 225

MA DC, 77 oh m DC R es 500V insulators. 4 ',4" x 4 ~"

x 3~2"- I . r ice $2.00 ea.
Preed P e we e T ranAforme r Co. # 12479. 5" x 4%"

x 4". primary 115V AC, seco nda ry 350-0 -350 !@
120 MA + 6.3V @ 4 amps, + 5V @ 3 ampa , pmce
$3.10 ea.

Ra yth eon Filament T rRnd o r mt' r # U X-9247, prima ry
11 5 V AC , nn cycles, s ec o ndary 6.3V @ 5. 1 am"lt +
6.3V @ 1.2 amps , t es ted 17HOV R .M.S . Price $2 .00 ea.

Modu lation 50 watts 7000 n to 4500 Q
RCA T ra n!4Corme r , OWlC 104959. 81*c 4229, 3%" x

x" x 2 1,4,", b lack cr-ackel finish, 4 reg termi nals a t
e nd numbered 4-7. DC reetstance oC 6 &: 7 = 405 ohms
00 M il ) , 4 & 5 = 10 oh ms, S _ 2 = 100 o h ms, 1-40-3
= 100 o h ms tl -.l:=50 o h ms & 3-4 = 50 ohms) -price
$2.00 ea.

R CA Modulation T ransfor mt'r, n we 1I03H, epee
5 2:l6, 3500 ohms to 40000 ohms, 100 W , 4%" x .... x
3%", black e rackel fini!lh, p r ice 14.00 ea.

Aud io Co. T ransCor me r, # A5482-B, 5% x 5% x 4,
I. l'imar y 0-1I 5V AC (T aps @ ± 10 % ), secon da r y
:1!IO-O-:l!IOV (n, 180MA + 6.3V (i'iJ lA + 6.3V @ 7A+ 5.0 V @ aA + 5V @ 2A, price $4.00 ea .
. - ~ Ch ic-a go T ra nllier,

#6459A T rand orm-
6" '" . ""er, x x " ,

primary 105- 110-
115__120_125V AC.
seer rn d a ry 625-0-625
V (til 240~1 A, Jlrice
"'.00 ea.

UTC (S ped a l S~-
riell ) F ilament

Transforme r S 71. 5%" x 5 1,4," x 4* " , primar y 0_105_
115. seeon da ry 2.5V _ 12A + 2.5V (CT) + 2.5V (CT ).
Price $:1.00 en.

Raytheun Selen iu m 'I'r n nsro rme r, 4 lh." x 4" x :1%",
type UX9115A, primary 115V @ 60 cycles, t est 1780V
1t. :\I.S . , lI<"C tlnda r y 42.5 V / II @ 2 amps. test 1780V
R. M.S., r-an he used to prod uce 28 - .J 8V at 2 amps
with su ita ble bridge. nrtce $2. 50 ea.

\Ve!lt in jthuu ll t' P o wer TransCormer L426506, 1 p hase
60 cycles 1ft 115V A C in. 68 V A 1-2 = 115 primary
3-4 -5 := 660 V (CT ~ 330 V ) @ .080 a mps , 6-7 -8 =
5 V CT, 2.5V @ 3.0 a mps, 5" x 5" x: 3%", price $3.00
eo ,

$1.25
$1.2 5
$1.25
$ 1.56

CP, ORI,EF805K
CP10ELEF805
cr10t:U:FSO"

RC A Output Trando rmer, T Yl,e 900885 (CR V
3U52ll ) . I, r im a r y ratinll 5000 ohms, DC = 120 oh ms,
1-2 -3 = CT, secondary # 1 500 ohms (modulator) 20
oh ms D C termi nals #8-9, secondll.ry #2 200 oh ms
t side t UII (' ), 5 oh ms DC ter m ina ls 4-5 -6-7 . cir cu lar
body 2" dill., e n d plate 2*" x 2%", price $2 .10 ea.

pi-ice

-.
t

TRANSFORMERS AND CHOKES:
Amt'ri C"an T rans .

~:~~;r , ~~. xF~~te; NEW OIL FILLED CAPACITORS
4~", type P H (paper )
R.M.S .. test 205
KV . DC Opel'. 0-5 Capat- Maou-
KV . DC = 65 ohms, 11y nn:fj , i'ize facturl'c'--:::::::::::::= ::c--::-:-:::

Induced test eon KC (ji 180 cYc1~~05 lJ.)'cJ,es 0.30iP::; 8.0 600 DC J14":1:3% ":1:4 %" SpraK\le
DC 2' H rn 003 DC S # 8.0 600 DC 1%,":1:3%, ":1: 4% " Aero'l"Ox

Ilt'ft'!! . g:. amperes ,pee 32268-- 8. 0 600 DC 1%":1:3% " :1 41,4 " Sprague
pr-iced a t 14.00 each. 10.0 600 DC 1%":13%":1:4%" senrame

Brand new R-175 National Company RF chokes 01 a fraction of th efr cost . Only $1 .50.
Tons of surplus of all d escripllon. Write us your needs.
Massachuseth residenls add 3 % sa les tax. All shipme nts FOB Harvard. Parcel posl ex tra .
When in the vicinity drop In and browse around. Try out the newly announced models. See our extensive
used equipment room,

New England's Ham Headquarters

HERBERT W. GORDON COMPANY
Woodchuck Hill, Harvard, Mass. 01451

Telephone 617·456·3548
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MOBILE TRANSCEIVER
POWER SUPPLY:

Limited number of brand new RCA
SSB-5 DC power supplies intended to
operate in motor vehicles having a nega
tive ground. The set operates on 12V DC,
is a transistorized lightweight unit, very
rug-ged ly constructed, and capable of fur
nishing the following voltages :

+ 800V at up to 300 lilA
+ 300V at up to 200 lilA
- 100V at up to 25 lilA
+ 12V at up to 5 A, specially filtered.
Here is a supply worth over $300.00

which provides extremely good regulation
and low impedance output. The weight of
the unit is eight pounds, and the supply
measures 7%" high x 11" wide x 7%"
deep. Supplied with schematic and in
structions for use at $65.00.

PARTS KIT:
' Ve are offering a kit of parts for making an AC power supply to f urnish 800 V at

up to 400 lilA, 300 V at up to 300 lilA, 125 V at up to 25 lilA, and 12.6 V at up to
6 amperes. This supply when fin ished by you will measure 13lh" long x 6%" high x
5%~' wide. It is meant to operate on either 115 V or 230 V, 60 cycles and is f urnished
eomplet a with schematic and instructions at t he price of $65.00. This is a kit; the
DC supply mentioned a bove is completely wired .

T hese supplies were intended originally to be used with RCA SSB-5, a very ex
pensive 125 watt sideband transmitter-receiver. \Ve have t hese left over from our
recent sale and offer them to t he public on a first come, first-served ba sis. There are
approximately 25 of each available. They are excellent fo r the normal run of trans
ceiver such as Swan, Drake, Collins, etc.

GONSET G76 DC SUPPLY:
12 volt transistorized DC supply with cable. Just 13 of these brand new sup

plies avai lable at $49.95 each. Gonset number 3350. Produces 700 v plus 300 v.
A remarkable value. l n tended originally for powering t he famous G76 AM r ig.
A rusky rugged unit well worth your consideration. Negative ground only.

PHONE PATCH KIT:
We are offering to our amateur friends a very high quality phone

patch kit complete with a special hybrid transformer shown in the
Hluatrubion. This transformer has four 600-ohm windings. lt is a
specially shielded job and so wound as to produce the least amount
of hum. This kit is furnished with instructions, the transformer, the
switch, the RF chokes, the special condensers, and attenuating re
sistors for the price of $5.95. The transformer alone is worth over
$60.00. We have approximately 50 of these kits available for sale.

' 41
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DOW TRADING COMPANY
FLEXIBLE COUPLINGS 1/4 to 1/4 inch shaft hole. 3 for $1
TCS DYNAMOTORS 12 v DC input, 400 v dc at 200 ma output $3.95
J-38 telegraph key. New $2.95
HEADPHONES 17000 ohms impedance. Trimm commercials $5.95
METERS 1" square 0-1 ma dc $3.25
METERS 3" round 0-100 ma dc $2.95
METERS 2" round 0-500 ua $3.50

WE CARRY AN ALMOST COMPLETE LINE OF STACO TYPE VARIACS

CIRCUIT BREAKERS small type. $1.95
HOBBY MOTORS U5 vac or dc 1.95
RG-58 /U 52 ohm coax. 100 feet $4.75
ALLEN BRADLEY 2 watt pots 50¢ each, 3 for $1.25

WE HAVE MANY TYPES OF TOGGLE SWITCHES AND JEWEL PILOT LIGHTS

ISOLATION TRANSFORMER 1000 watt, U5 v $19.95
TRANSFORMER 36 volts, 5 amps. $ 3.95
TRANSFORMER 36 v at 2 amp and 6.3 v at 1.5 amp

and 100 v at 30 mao $ 2.95
CHOKE U hys at 300 mao125 ohms $ 2.75
4-150A SOCKETS 3 for $2.00

CONDENSERS

8000 mfd x 50 vdc $1.50
1500 mfd x 50 vdc F.P. .50
45 mfd x 350 vdc plug in 4 for $1.00
45 mfd x 450 vdc plug in 3 for $1.00
10 mfd x 600 vdc oil filter .. ...... ............ .... ................ ........... .75

RELAYS

DPST coil U5 vac plug in $1.25
DPDT Sigma. coil 8000 ohms $1.85
DPDT coil 6 vdc Alsamag Inc. $1.85
8PDT coil 12 vdc telephone type. Removed from new equipment. $1.25

DOW TRADING COMPANY, INC.
2057 E. HUNTINGTON DR.• DUARTE, CAL. 91010 • 357-3763
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R. + R+R.
R. = R. (R+ Ra)

If a value of He is selected so its resistance is
equal to the resistance of He, the meter will
indicate midscale. The internal resistance of
anv shunt ohmmeter is equal to the midscale
vaille marked on the scale.

As the battery in either the series or shunt
ohmmeter ages, its internal emf (E) and series
resistance (Ro) change. The series and shunt
ohmmeters to be practical, must have an ad
justment to be made before the instrument is
used and to compensate for battery aging, Re
sistor R is made variable to accomplish these
adjustments.

\Vhen the battery emf and resistance
change, R can be adjusted to partially com
pensate for the change . Since the adjustment
affects onlv the internal resistance and not the
emf, the 'meter calibration still becomes in
error as the battery ages. Most commercial
ohmmeters have been designed to limit the
amount R can be changed to hold the error
to a reasonable value.

Ohmmeters are among the simplest and
easiest to use devices for measuring resistance.
Most commercial ohmmeters are made as part
of multimeters or VTVM's. Every shack should
have an ohmmeter as part of its repertoire of
test equipment.

has a non-uniform scale with zero resistance
at the right and infinite resistance at the left.

The sum of the resistances Ra, HloI , and R is
the internal resis tance of the ohmmeter. The
sum can be represented as R§. If a value of
Hx is selected so its resistance is equal to the
resistance of Hs, the meter will indicate mid
scale. The internal resistance of any series
ohmmeter is equal to the midscale value
marked on the scale.

The basic circuit for a shunt ohmmeter is
shown in Fig. 2. The shunt ohmmeter de
rives its name because the unknown resistance
Rx is placed in shunt with the meter. A com
plete circuit exists, even with Hx disconnected.
Therefore, switch S is provided to eliminate
buttery drain when the instrument is not in
lise. The values of E, RB, R, and R)I are se
lected so the meter indicates fu ll scale when
Rr is disconnected (Rx approaches infinity).
When Hx is equal to zero, the meter current
is zero because the meter movement is shunted
by a short circuit. As a result, the shunt ohm
meter scale is the reverse of the series ohm
meter. Like the series ohmmeter, the shunt
ohmmeter scale is also non-uniform.

The equivalent internal resistance He of the
shunt ohmmeter is

Fig . 1.

Fig. 2 .

'.

'.
'.

•

'. ..,

Don Hansen W9ZZH
2143 North 70th Street
Wauwatosa, Wisconsin 53213

Ohmmeters, devices for rapidly measuring
de resistance, are simple instruments. Of the
many types, series and shunt ohmmeters using
d 'Arsonval movemen ts will be discussed.

The basic circuit for a series ohmmeter is
shown in Fig. 1. A linear d'Arsonval move
ment in series with a battery and external re
sistance comprise the basic series ohmmeter.
The meter has series resistance Ru and the
battery has series resistance He and voltage
rise E . A resistor of unknown value is con
nected across the terminals of the ohmmeter
and completes the circuit. The deflection of
the meter is a fun ction of the resistance of Hx.
If the circuit components are fixed, the meter
can be calibrated directly in ohms. The values
of E, He, RM, and R are selected so the meter
indicates full scale with the input of the meter
shorted (Rx = 0). With the input of the meter
open (Rx approaches infinity) the circuit cur
rent is zero. As a result, the series ohmmeter

Ohmmeters
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(Continued from page 2)
TIle next morniug 1 drove down to Stuttgart

and spent the day walking around that beauti
ful cit y and taking pictures . T hat night I had
dinner with D]IIlZ, DL4SS and DlASZ at the
famous te levision tower restaurant which
sta nds high on a mountain overlooking the
city. When we Jeft we found a QSL from
1I1l9PL stuck on DL4SS's windshield indicat
ing tha t Peter had been there to visit the ob
serva tion platform above the restaurant. H e
of course had no way to know that I was
there.

Ed, DL9GU, who had talked with me at
the Frankfort dinner, had phoned ahead to
f IHHHG and the group was waiting for me
when I arrived at Zurich. I left my car to
JI;l\"C its .100 mile oil change and B ans drove
me to II B9HF's house up in the mountains.
o]3EX Kurt had come down from Germany
with AI \V7AUR/DL4 for the gathering and
the fi ve of us sat around all afternoon talking
and taking p ictures. Is seemed verv remark
ah le to me to fi nd this little group of amate urs
way up in the Swiss Alps with thei r dish an
tenna and old "'V bus fu ll of gear they had
built. Even more remarkable are the contacts
they have made with it on 432 me and 1296
me across the Atlantic ocean. How small our

- .
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world is to amateur radio. H ere I was sitt ing
talking with these fellows ahout Sam and all
the others that I know who are interesting in
moonbouncing, It was exactly the same as
talking with the gang down in Massachusetts
or in Arecibo. A couple of months later I was
on the Arecibo end of a moonbounce 432 con
tact with this same group.

Later Hans, AI, Kurt and I drove on to the
IIB9RG home. high on another mountain,
working HB9RF all the way with a Gonset
two meter Sidewinder. After a delicious dinner
we co ntacted stations as far as Hannover, some
600 miles north . Around midnight Kurt am]
AI headed back for Germany and I slept over
in the spare room. Ham radio has warm
friendships wherever I go in this world.

DX alarm
Now I don't know about you, but I would

find it handy if there was some frequency that
] could check into now and then to find out if
there is any rare DX around the twenty meter
band. Xly usual practice is to turn on the re
ceiver and tune carefully up from 14200 listen
in g for any pileups. This doesn't always work
for pileups are often quiet while the DX sta
tion is transmitting. though, unfortunately not
always, and it is not difficult to tune right over
one of the ra rest sta tions and not even know
that I've missed him.

What I propose is this . .. see if you like the
idea. The next time I scout a rare one I'll zip on
down to 14273 when I'm through and make a
genera l announcement for anyone listening. If
enough of us follow this procedure I think
we'll find that a lot of fellows will just leave
their receiver tuned to that channel waiting for
an alarm. Also. when first coming on the band
we might use this channel as a check in to sec
what has been going 0 11 . If you keep your re
mote "FO on this channel when you're not
using it to work the low end you can just
swi tch automatically on there and sound off.

" 'hat do von think? All those in favor see
me on 14273 . All those opposed write in and
compla in. All others forget I mentioned it.

\\'2i'\SD/1 sched ule

F or a year now I've been intending to set
up some sort of sched ule frequen cy and time
so those of you with questions about anything
can ask them in person. Anything except busi
ness matters, of course. If you have any ques
tions about you r suhscrip tion please write a
postcard, don't call me on the air.

The problem is that first of all I am wretch
edly forgetful and have a long history of miss-
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iug schedules by about -to minutes Of so. I rc
member them up unti l a half hour before sked
time, thei: next time it crosses my mind is un
hour or n later . . . ami in some cases a week
later , very embarasstng.

\Vith this limitation in mind, I'll set up
tentative schedules to be on 14273 at 0000
G~IT. You'll find me around 14230 or so in
the mornings frequently at 1200Z and often
afternoons around 2000Z_ At these times I'm
usually looking for DX and would prefer to be
culled only if something is really important.

I'll be away during May, but sbould be
around a bit during June and July. August
uud September I'll be away again.

"I don't agree with everything
"you say.

On the air .. . at conventions and at club
meetings 1 am often met with this phrase. My
jovial answer is that I should certainly hope
they wouldn't agree with everything. My
private opinion is that either they have not
read my editorial very closely or else I have
failed to get across my idea.

Many fellows say they want facts to back up
what I say. This is possible in some cases, but
in others this comes hard. For instance, when
I point out to you the league is floundering
around with no definite plans for the preserva
tion of our hobby I am giving you an assess
ment that is difficult to document.

You can, if vou are interested, check into•
anything I say for yourself. I know of no one
who has taken this interest who has found my
evaluation in error or even distorted. For in
stance, to find out where the League stands on
providing leadership through the International
Amateur Badia Union all you have to do is
talk with the heads of a half dozen national
radio societies in Europe and a few of the top
boys in the Americas. If this is too much trou
ble, then read the RSGB Bulletin, the REF
Bulletin, DARC and others. The ARHL stands
condemned.

Before anyone goes accusing me of lying or
distortions I think they should spend the IO¢
postage for a copy of the Huntoon letter to the
National Convention Committee in which he
enumerates 28 instances where he claims I
have lied or distorted facts in my editorials.
This is our official record of the claims against
my editorials by the one person who should
best know where I have made any mistakes
about the ARRL.

The Huntoon letter is one of the biggest
mistakes that John has ever 'made. In my an
swer to his letter I take each of the 28 com-
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AMERICAN RADIO RELAY LEAGUEa_....... H_...,
"'.'''''''ON II, ,,,,,,,,.' ''U'T. l!. .. "-

0.-... f r ll _ ......."".

I ' m su." tha t, in .ecant ~nths, you have mi. sed th" ~nt h ( y

arriv.1 of Qsr , pack@d wi t h the laleS t news of amat e ur doings ,
techni.al developments, construction artic les , r @gula tor y infor ·
.... tlon. specialIzed columns. s tac lon ac tl vll !es and opnat Lng
n.......

But " RIlL h =-ore than QST _ftSdne. You. Lr a gue coord inatrs
organized oper.tlng .. tivl'!"s • concests. awards, codr pract ice,
s"lf-policing. cra ff i c and .,..,rsency nrtwo.ks, c ivil defens"
ce--unicaclons - to w.lt" a continuing rreo.d of ~teur per Co...'
ancr In th.. public intnn t, conv"nienc @ and necesa i ty. Your
Leagu@ provi~@s • myriad o f s erv ice. fer indiv idual ~b.. r . a nd
a UU ia t ed club. - t ..chnical inferm-Hien. IV I hel p , a l ib.ary of
fi lma on loan wi t hout charge, licensi ng adv ice . a pla nned pub l i c
r " l . t i ons pregram, gui~ance I n legal diC ficultle. such .s zoning
ord inancr probl ems. @tc. Your Leagu@ s e rves as h"adq~.' '' rs o f
,h" lnt .. rnatlen.iIl ",""",,,ur R.a d io Union. coordlnaelng activitl".
oC ae-e SO na,ional a_trur radio soclr'i ... a.ound ,h.. wor l d .

Jus, in th.. las, f..... years. S~e o f ,h" ace"'pli.~nts of
thr ~ag~ in b..half of a..t ..ur .adlo are,

2) Expanded prlvll"8~s on th<' old 160- ""ter band.

3) A a",cess ful bHI for reciprocal operating privi
Ir,,,s, thro"gh {nt....... , Inl Srnator Goldwa, .. r i n its
sponsorship, and Leagu.. appraranc .. at s rv..ral Con
gr"0810...1 ""arlnga to .... ur .. adoption.

10) An e"paneled progra.. , th........ t ..ur ltadio Public Srr
vlcr Cor p. , to help justify o"r uSr of valuable
rad io Crequenc in.

} ) ... n.... headquArters admin h lration ~uildlng , fitt ing
t he Sta tur" o f t hr na ci ona l amat r ur organization.

6 ) A hr,er and (w. t hink you wil l .g.",,) b.. tter Qsr.

1) "nftI "Junior" Ilandbool< - ''Undrrotandinl ..... trur
Il&d 10...

8) IL. I .... tion of kTTi dUo11 idrnt i fication r rquiT nU.

9) R" mov. l of power .."striction" in th.. 1020_Me, band .

10) Pa r tic i pa tion in the n.... " In t er- ""'er i c an Un ion o f
Rad io ........ t"uu .. to st rengthen a""' t ..ur , i ... in this
h".hph"rr.

Your r"nftled __rshlp 1n th" leaS"" will hrlp aWp'p"n
project. lik" thr." and -ere t o ce-r.

Pe..haps .cst important, t h.. L.agur is eh..."pr.. . ..nt.t ive of
th.. amat""r In nat innal and in t rrna t i ona l r egulato..y fl " l ds.
This work La vital t o ou r r xi. t enc.. , and part icularly Sn wi t h
the wor ld tn i cs c " r nnt l urmoi l , Even i f you " re currentl y (n _
ac tivr. chanc"s a.... y<>u hav" plan. to g.. t bac k on th.. ai r a t .""',.
future ti.... Your m<:eb"rsh ip In th~ Lea gue , wi t h t h" t of o , h.. . s
who _y b@ in..cttve. will h"lp insurr t ha t ,h.' ..... t .. ur band. will
ron'inu.. to br a·,al1aht", Thr .orr support the Lrag.... ha., ' h..
.ora "ffretive we wtll b... ~" woul d like to havr you back on ,h"
...-ba.shlp roSe'" a~in. and srnd QST to you e~ch _nth. Wha,
uy! 13,

Sincerely you rs,

~.:o.,,--
Jobn lfunt oon . \;,I LYQ
Gen.. ra l Manag..r

plaints about my editorials and show how he
has distorted his criticism, or lied. As an ex
ample of the Huntoon letter, he writes that I
show "complete ignorance of League structure
and affairs ." To back this up he writes, "He
(me) states, "The primary activity of the AHHL
is to publish QST, the Handbook and other as
sorted publications.' In fact, the purposes of
the League are spelled out in its Articles of
Association, where publication activity is men
tioned only as the last one of 8 major ob-
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..... LEARN CODE~-- CSt NR 1 & NR 2 (l tape) for the prospective Novice , Technician,r ~.. _~ General or Amateur Extra First. J to 25 wpm.

..... "" -.~.- CSL HR 3 & NR 4 (l tape) for the advanced operator with a sin-r the right wor-wtth ~ ~. <"" cere desire to copy code sounds at rap,d speeds . How to copy..... CdS dL I behind, etc. 25 to S5 wpm. Both tape s, plenty of copy- plain and"... De DUn anguage. af'W3CVE ",ambl 'd, "m"" , ond nun etuan en .
"The speciali zed language of sound" brings you a complete study Magnetic tape, 7'" reel. dua l tra c.~. 2 ~ours . Immediate delivery.
of the International Morse Code . Satisfied users say-"Cornplete Send check or money order. (SpeCIfy which taae.I $6 .95 eac h.
in every detail"-"£asy to learn!"- "CSl is the bt'st!"-lncreasl! BOlli mnes 011 one o r der, 011 1)· SI3.50.
YOUR receiving speed, master the code now! * * * * * Soua ll History Recur.inf, Dept. 13 , BOI( 16015, WUhincton, D. C. 20112]

jectives dealing with the enhancement of and
representation for amateur radio."

Please not the sly change there. I said
"primary activity" and Huntoon answered
"purpose." Now, from what Huntoon says I
think you can see that someth ing has gone all
wrong with the purposes of the League for
there certa inly is no question whatever about
publishing being their primary activity. This is
one of the simplest facts to substantiate you
could ask for. A copy of the ARRL fin ancia l
statement is availab le at no cha rge to all
ARRL members for the asking. If you take a
few minutes to sort ou t this maze of figures
you will begin to see what is going on. Just
total up the expenditures that reasonably seem
to he publishing expenses. Then total up those
that look like expenses for league services
other than publishing. This works out to be
about 90% for publishing and about 10% for
non-publishing.

Taking the last availab le financial sta tement
io hand you will find that the Board of Di 
rectors was responsible for a mere 2.7% of the
tota l expenditures of the League. I'll leave it
to you as to whether John is guilty of trying to
confuse the issues here by changing the sub
ject to "purpose" instead of activity.

Did I pick an isolated example to answer
here? Not at an. Every on e of his answers are
just as devious and distorted.

You should know that H un toon has flatly
refused to face me in front of any club and
that the only time in history that he did face
me he read from a prepared text and refused
to answer any of my questions. I stand read"
to face him and answer his questions if he wiil
answer mine. This is a challenge that I have
made before and which he dares not accept.

If vou find that H 11nt00I1 or anv of the
• •

ARHL Directors are going to speak to your
dub I suggest you send for a copy of the re
print of Huntoon's Jetter and my answer so
you can ask intelligent questions of your
speaker. Do not be surprised if they answer bv
getting mad and sta lking out . . . this has bee;l
their only reply so far . It is up to you to make
the League officials face the mess they have
created and let them know that they ca n't go
on fooling everyone with pontificlal prepared
speeches and pious generalities. It is up to you
to pin them down . Demand to know why the
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League does not have a lobby in Washington
and don't accept any evasions about the
League counsel down there supposed ly " rep re
senting" you. He represents the League before
the FCC and cannot legally approach a Repre
sentative or Senator with regard to any Con
gressional legislation . Demand that Directors'
meetings be fully reported and that the secret
pre-board meetings be stopped. Demand that
fu ll information about sa laries for top paid em
ployees be made public and fu ll information
about the incredible retirement pay be re
vealed. Members certainly have a right to
know where their money is going. Demand
that the yearly financial statements be pub
lished in QST along with detailed explanations
of major expenditures.

Wayne Crean blowing hot air aga in you
say? OK, those of you who have dropped out
of the League recently have received a ' letter
signed by John Huntoon listing ten accom
plishments of the League in behalf of amateur
radio in the last few years. This letter is the
most incriminating of all. It is a blatant admis
sion of the almost complete lack of value of
the League to amateur radio. What does H un
toon list as the first and foremost accomplish
ment of the League in the last few years? # I.
A commemorative postage sta mp hon oring
hams. This is indeed a true memorial to the
League: The Purple Botch. Remember that
this was voted by stamp collectors as one of
the worst stamps of the year and few hams
will argue the point.

Perhaps Huntoon is being modest for the
League and the other nine accomplishments
are more noteworthy? #2. is expanded privi
leges on 160 meters. This is nice . . . it is a
grea t accomplishment. How many of us has it
benefited? Maybe a hundred? OK. ma ybe two
hundred at the outside. That is a pretty poor
showing for the number two accomplishment
of the League in recent years. # 3 is the re
cip rocal licensing bill . \Vhoa, fellows. Sure,
you pushed it, finally. but you held it up for
several years when others were trying hard to
get support for it. After several years you fi
nally stopped fighting it. This is like Russia
taking credit for the defeat of Japan in WWII .
#4 is the Amateur Radio Public Service
Corps. Let me ask a foolish question .. . how
many of you have any idea what the ARPSC
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is? # 5 is the new headquarters building. This
is an accomplishment of the League in behalf
of amateur radio? #6 is a larger and better
QST. I don't know how it is beller, but if
you' ll check the size you'll find it has skinned
down by about 16 pages over the last two
yea rs. #7 accomplishment is the publication
of "Understanding Amateur Radio: ' # 8 is
nice, the relaxation of RTTY dual identifica
tion requirements. Several hundred hams bene
fit from this major step ahead. = 9 is power
restriction removal on 420 me. A 'dozen hams
benefitted, maybe three dozen. == 10 is reach
ing way into the bag . . . pa rticipat ion in the
lARA.

I am sure that a ll of us are justifiably proud
of that list of accomplishments.

Don't forget to send that large self-addressed
envelope with lO¢ in stamps for the Huntoon
letter and my answer. Find out where the lies
are coming from once and for all.

ssn Contest

Though I'm as an inveterate rag chewer as
anyone . . . ask XW8AX about the longest
QSO he's ever had (over an hour) _ _ _ there
is someth ing fascinating about contests. Dur
ing the 24 hours of this contest I managed to
work 492 stations in 90 countries (206 pre.
fixes), Not had for a poor-mart type ham sta
tion with just a little old kilowatt and a tiny
three element beam up against the big guns
with lip to ten kw and six over six beams, etc.
Last year only Don Miller operating K2HLB
(a velY very big big gun) did better in the
U.S.

Looks like Don won again this year . • .
for the whole world. Perhaps he got piqued
at the tremendous advantage DX stat ions
have in this contest. At any rate he sat it out
on a small lump in the Pacific called Minerva
Hcef using the home brew call of IM4A. The
last I heard he had almost 2000 contacts and
lacked only nl4 for working all prefixes. I
played it cool and let him work 1200 more
eager sta tions before trying to break through
the QR~I and thus got him right olf when I
tried.

Outside of Don there wasn't m uch rare DX
around in the contes t . EA8AH came on for
a couple minutes, heard the explosion and
"went to dinner: " I think this same thing
happened to most of the others. They are gun
shy now and find other things to do on con
test weekends. It was a field day for any G,
0 , S~I . etc., that wanted to fill a few shoe
boxes with U.S. QSL cards. I'm not sure I
understand the fascination of this . . . and,
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as I sa id before, I don't know why I enjoy the
whole procedure.

;'\0 July h amfest this year
Our hamfest was a lot of fun last year and

we thought we might make an annual affair
out of it, but I'm going to be away from here
too much to really put on a good show so we
have decided to put it off this year and see if
we are in better shape next year.

During May I will be visiting Stockholm,
Helsinki and Oslo. Late in the month I'll he
out at Anaheim for the convention. In June
and July I'll be getting ready for the safari in
Africa. This means shots for everything imag
inable , visits to consulates for all of the coun
tries we will visit for visas and , if possible,
ham licenses, shipp ing stuff over we'll be need
ing, plenty of target practice with my new
\Vea therby 300 Magnum gun, etc. I sure wish
you were all coming . . . what a trip we'd
have!

Paul will be away part of the time too. lie's
going over to see Europe in June. lie's doing
a fine job of editing 73 and certainly rates the
vacation.

WTW vs DXCC
Both Gus and I realize what we are under

taking with the establishment of the 73 Worked
The \Vorld award. Rather than mount a ten
year to get the League to make the changes
in their DXCC award which would better mect
the p resent d ay needs of amateur radio, we
have decided to go ahead and make the
award availab le un der our own steam.

\Ve know that a large part of the activity in
amateur radio is a p roduct of the DXCC award.
The award is almost completely responsible
for a ll of the DXpeditions we have been seeing
so frequently of late. I t is mostly res ponsible
for the mountain of QRM that makes life mis
erab le for operators in fa re countries,

But when you have something as Integral
to amateur radio as th is award you have a
mandate to keep it up with the t imes and not
let it get thirty years out of date. I believe
that the bas ic drawbacks of DXCC which we
have overcome with \ VT\V will eventually
swing amateur radio into acceptance of this
more up to date award.

First and foremost C\V ops want to count
their C\V countries and phone ops want to
count their phone countries and never the
twain shall meet. \ VT\V issues separate certi
ficates for phone and C\V and keeps a com
p lete set of records for the two modes. TIlt'
two will be listed separately in 73.
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Aslt for Henry W6 ATC

CONSTRUCT YOUR
EQUIPMENT THE
EASY WAY-USE

THE UNIT CHASSIS
Wire and test t he subchassis e ut
side where every thing is eeees
sible. Asse mble the subchossis
into t he unit chassis and you
have a professional package.

BRONX N.Y.

STOPI LOOK!! READ!!!
s1.00 will f rame & display 6 0 QSL
Cards in 3 of our 20 compartment
plastic holders, or $3.00 gets 10 h?lq
era for 200 Cords. Order now---eltml
nate the mutilatian & headaches of the
obsolete methods, &. hove a neat, ct
tractive shack instantly. Prepaid &.
guaranteed.
Free sample available to Dealers,
re• • llee. BOI 198M. Gallatin. Tenn. 37066

._- ~-

WANTED TRADE OR CASH
URN-3 TEST EQUIPMENT

ALVARADIO INDUSTRIES
3101 PICO 8lVD . SANTA MONICA, CALI F. 9040S

3W' HALF RACK PANEL
HY' Depth $5.00 PPD
Check or M.O. No COD

NYC Res. Add 5%
NYS Res. Add 2%

Phone 213 -870-0 216

HAVE BRAND NEW SWAN, DRAKE, GONSn, etc.

NEE D OS-54 , SG.121 , TS.890, TS-.891 , MX· 1627, MX·2229 ,
GRA-J4, URN· 3 , GRN·9, SRN·6 , TRN-14, TlN-17 , TEST SETS ,
ANTENNAS , PARTS, MAJOR ASSn .

DEVICES
BOX 136

Second ly, each amateur band is a separate
identi ty and it is like mixing app les and eggs
to count 160 meter countries with the same
credit as 20 meter countries. \ VT\V issues sep 
arate certificates for each amateur band. This
means that 75 meter ops are in competition
with 75 meter ops and 10 meter ops with 10
meter ops in the country race. These will be
listed separately in 73.

Thirdly, how can a newcomer even hope to
get a high place all the QST honor roll? It is
solidly topped by old timers who got many of
the hard ones years ago. \ V1" V requires that
you work a country at least once every five
years to continue to keep credit for it . This
means that an enterprising newcomer can
make his way well up into the country totals
at any time. It also means that the old timers
are going to have to keep p lugging in there
to hold their place.

Then there is the sticky question of what is
and what is not a country. T he League list is
a mass of contradictions of any set of rules you
care to state and has led to a good deal of
hard feelings. Our solution to this is to accept
all of the ARRL designated countries, plus
those of recognized amateur rad io societies
around the world. T he French society cer
tainly shou ld he an expert of what French
possessions count as countries, etc. If some
spot is so obviously not a country that no na
tional society will recognize it as such, then it
• •Just won t coun t.

As the advantages of \ \'1" V over DXCC be
come better known I expect that it will be
come more popular. ] 0 the meanwhile both
Gus and I will appreciate it If you will talk up
' VT\V on the air. ]f you have any questions
about the award please drop Gus a line via 73,
Peterborough. N. II. 03458.

Ba ck Issue Bonanza
Curl up this win ter wit h 20 ass0t!ed ~asc i ":at i ":g back
issues of 73. They'll keep your mind, Imag u;,a tlon and
soldering iran warm t hrough the cold nIghts: Our
choice (but an excellent one, o f course) at t h IS low
price. 20 f or $5.

Cheapskate ' s A ssortment
Eight fabulous bock Issues of our choice for a puny
$2.

Sing le Back Copi es
Individual back issues or. 50f apiece except all o f
1960 February March and April 1961, and June and
Nov~ber 1962 which are $1. January 1961 and
December 1962'aren't available.

Bound Volumes
1962 and 1963 bound volumes are beauti ful and SIS.
We're going to make up more 1964 and som e for
1965, but it' ll take a while.

Binders
Binders are available throu9h 196o-~I, 1962, . 1963,
1964 1965 and 1966. They re $3 apiece and If you
order' them Dott ie will hate you 'cau se they're hard
to wrap.

Another ARRL blunder? At least.
The word has been going around that the

League may change its mind about giving
credit for Ebon Atoll and Connoran Reef.
Chuck Swain was sailing around the Pacific
Ocean putting rare "countries" on the air to
give fellows DXCC credits and he checked
with the League before going to Ebon to
make sure that it would count for DXCC be
fore making the dangerous journey. Chuck was
lost at sea along with Ted ZL2AWJ a few
weeks later on their way to activate another
ARRL DXCC country. If the League now de
cides to d iscount Ebon I think they deserve a
scroll for the outstanding had sportsmansh ip
of the year. . . . Wayne
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Wo rld 's " BES T BUYS"
in GOV'T. SURPLUS

Electronic Equipment

FULL OF TOP QUALITY ITEMS - Tronsmi tters,
Rece ivers , Po wer Supplies, In ver ters, Micr o p ho nes,

Fillers, Meiers, Cob I... , Ke ye rs, Pho nes, Ante nn a s,
Chokes, Dy na mo to rs, Blo w er s, Switches, Te st Eq uip.

me nt, He odsels, Amplifi er s, Indica tors, H,:md sets,
Conver ters, Ceon e! Boxe s, etc.. e tc. SEND 2S,/ (stomp s

or co in) f or CATALOG ond rece ive SO~ CREDIT on
your order. Add ress Dep t. 73

NEW
COLLINS MECHANICAL FILTERS E-455D-31
455 KC Center Freq., 6 db bandwidth 3.1 kc;
60 db bcndwidth 6.5 kc.
NEW $54 .00 OUR PR iCE $19.50

G E 6146A Tubes (Aged) •.. . . .... 2.30 eo.

NEW Plate Current Meter 0-200
SPEC IAL 2.90 eo .

NEW " 5" METER SPECIAL 2.90 eo.

Minimum Order $3.00

Government Warehouse, Inc.
264 Shrewsbury Avenue, Red Bank, N.J .

~~~~'EWEL WATERPROOF WATCH
WITH YOUR CALL LETTERS

WHITE TOP CASE, STEEL
BACK LUMINOU S HANDS
AND HOUR DOT S, SWEEP
SECO N D HAND, MATC H 
IN G EXPANS ION BAND,
SHOC K RESISTANT
LIFE T IME GUARANTEE
BY WA LTHAM WATC H
CO.
SP ECIFY BLACK O R RE D
CA LL LETTERS
A LLOW TW O WEEKS FOR
DELIV ERY $27.50 PPD

A. S. BERGMAN SALES CO.
1817 G WEST HOOD AV ENU E

CH ICAGO. Ill. 60626

Interested in VHF?
Then why not send for a free .ample of the
VHF'er MagaZine. Ir. devoted entirely to
serious VHF and UHF hamming. It contaIns
articles by well·known and capable VHPen.
All who want to Improve their Imowledp of
VHF are Invited to subScribe.

SubscrIption. are $2 a year (forelcn $3)

The VHF'er
Parks Laboratories. RL Z. Beaverton, Orepn
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* Price-$2 per 25 words for non_commercial ads; $5 per
25 wards for business ventures. No display ads or
agency discount. Include your check with order.

* Type copy. Phrase and punctllate e xa ctly as you wish
it t o appear. No all-capital ads.

* We will be the judge of suiability of ads. Our respon
s ib ility for e rro rs extends only to printing a correct ad
in a later issue.

* For $1 extra we can maintain a reply box for you.

* We cannot check into e a ch advertiser, so Caveat
Emptor . . .

CL J<:GG 22'ER, J ohnson VFO. excellent $loo. Ham m ar
lun d HQ 180 AC New $295. J ohnson Matchbox and
SWR Bridge l KW PEP #250-23-3 New $70. All in
facto ry packing. WA2LIM 212- 461-1779 or 146-31 60th
Avenue . Flushing, New York 11355.

LIKE NEW: Viking 2 and 122 vto, $90; Mosley CM-l
receiver. speaker. Q multiplier, $100; HA-l k eye r ,
Vibroflex paddle, $70; Tw o8er . m any excellent modifi
cations. crystals. vfo, mobile supply, $65. Sorry, no
shipping. Alan, WA6MOW tel. 213 447-4469.

COLLECTORS ITEM- a ll volumes Rider Troublesh oot
ers Manuals : Schematics for hu nd reds of old radios
beginning 1900 on : West ern, Atwater-Kent, United .
De trola , In t ernation al , etc. $44.00. Motorola 6 FM
(52.525 ) Coffin Box transmitter/receiver. Perfect. 12
vdc/ ll0 vac ps $70.00. VOX new printed circu it board
with a ll capacitors, sockets, resistors. $11.00 A ll FOB,
Richard M. Jacobs, WA~AIY, 1015 Glenside P lace,
University City, Missouri 63130.

IMMACULAT J<: l Dra k e R~4 receiver. Ms-4 spea k er
$300.00. D rake T-4X XMTR. AC-3 Powe r supply
$360.00. Norris . W~JKV, 1623 Steele Street. Denver,
Colorado 80206. 303-388- 6977.

WANT ED: For Antique Tube Collection: Arcturus
Blues. Western Electric, Hytr on , Machlett, Zahl Tubes,
and In ca ndesce n t lamps of 1900 era. Vern Thom pson
W9JWW , 1403 South Fourth Street, Ettingham. Illin ois .

EXCELLENT CON DIT ION: Ha llicr a ft e rs SX- I0I - III
$150. Eico 720 $50. 722 $35. J ohn Andrews Kl VHO, 290
Brigham H ill Road, Grafton, Mass. 8392630

ELM AC PMR-6A RECEIVER with AC power supply .
in excellent condition . best offer. J . McKee, 52-30 39th
Avenue, Woodside . N .Y. OL 1-1610.

UTIC A 6-METER Transceiver with CWo like new.
Heath SB300, accessories, excellent. WA I BTE, Paul R .
Letourneau , 1 Letourneau Street, Rochester, New
Hampshire.

GALAXY Ill, matching speaker, Heath Mobile supply,
etc . $265. Perfect. Take F . W. Ranger 2 in trade. J . O.
Aber, Canisteo, New York 14823.
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SATIOSAI. 61'02 converte r , si x and two m eter in p u t ,
14-18 me output. factory-wired. built-in pow er su p p ly
$30. Allan weaver, KlIPT, Box 5214, McGuire AFB,
New Jersey 08641.

TAPETON E TWO :\I ET ER 417A converter like new.
30-35 me output $35. Hallicrafters S-38 E sac. Allan
Weaver, KIIPT, Bo x 5214, McGuire AFB, N ew Jersey,
08641

NEW COAXIAl . RELA\ 'S 12vdc coil, 150 watts up to
470 m e . no connectors, sec u r ed coax leads; antenna-2"
RG58 , xmltter- l2'" RGS8, recetver-a" RG I88 $2 .00 post
paid USA Sid Emmons K8ZES. fi60 wtnowcrest. Gal
ion, Ohio 44833.

WA1\"TED BRITISII EL 37 DX transmitter reasonable ,
Box 185, Myrtle Beach. S .C.

•

VW OWNERS 6 volt transistorized power su p ply .
Heathkit HW 32, 20 Mtr. 200 W. PEP SSB Transceiver.
Hus tle r 20 mtr. antenna. PTT m ike and speaker. No
changes to car wiring necessary . F irst cert. check for
$175.00. takes a ll or make offer. D. Crosby, 147 Charter
Circle, Ossi ning, New York. 914 Rogers 2-1638.

DX -100 140 watts owt cw 125 phone . HQ180 c rcvr
matching spea ke r s w itch in g relay and #1 gain trt 
bander antenna $450 .00. Larry Parlin. KIRWN, Box
181, Franklin. Mass . 02038 .

ESTATE SA LE and bargain list. Send for it and in
clude SSAE, Write Paradd Sales and Engineering
Service, 280 Route 10, Dover, New Jersey 07801.

WA NT I-:D DEAD OR ALIVE one Tape-Tone 2 meter
converter and/or sc hem a tic. I. F. output may be
26-30 M. C. S. or 28-30 M. C. S . State Price. M . R .
Wardean, K6QXE , 4130 Ing le wood Blvd., Los Angeles
66, California.

BLA CK W IDOW SPECIAL 6 meters, vfo , 35 watts in ,
ac and de supplies mile and mobile mount $150.00.
Clegg Zeus $450.00 in te r ce p to r $275.00. All perfect con
dition with manuals . W. R . Moths. W3KIZ . Flint Hill
Road. Coopersburg I, Penna . 18036.

Transformer pri. 117. 60 eye. Tapped sec. 1200v C.T. @ 200
rna. and 740v C. T. @ 235 rna. 3200v test . Wt. 12 lb. $4.25

Transformer, pri. 120v 60 eye. See. 850v C.T. @ 200 rna.
3OO0v test . Wt. 8 lb $3.75

Transformer, pti. 117' 60 eye. See. 690v @ 450 rna. No
C.T. Fine as a dblr. for a pair of 811's or UE572 's. Wt.
19 lb. •............. . .. . . ....... .......•.... . . $3.95

Transformer, pri. 120Y 60 eye. See. 1·7.6v C.T. @ 21 amp.
see. 2·5.lr @ 13 amp. Wt. 14 lb. . $4.50

Transformer. Tapped pri. 109, 115, 120, 126. 132 volts at
50 to 66 eye. Sec. 6.6. C.T. @ 10 amps. Runs eold on a
pair of 811 's. Wt. 4 lb $1.95

Choke. 1.2h @ 450 rna. 15 ohm D.C. m . 1500v test. WI.
6 lb. . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • $1.00

All orden F.O.B. Worthington , Ohio

A.R.C. Sales, PO Box 12, Worthington, Ohio

ARNOLD'S ENGRAVING

ARNOLD

WA2ZHA
AMATEUR RADIO CLUB

BLACK WITH WHITE LETTERS. 1% , 3W '

AMATEUR CALL PINS $1.25

ARNOLD LINZNER
2041 LINDEN ST. RIDGEWOOD. N.Y.

LEARN RAO'O CODE

iiiiiiiOiii" 206 Eo.. Front Str.... Florence. Colorado""iOiii=

COS VERTERS. World's largest se le ction of frequen
cies. Ham TV vidicon cameras and parts at low
factory-direct prices. See them all now in our full
page ad in this issue. Vanguard Labs , 196-23 Jamaica
Ave ., Hollis, N.Y. 11423.

W E wtt.t, PAY CAS U: Wanted, popular, late model
u n m od ified amateur equipment. H ighest prices paid
for clean, good operating gear. Write Graham Radio.
Dep t. 10, Rea d ing , Massachusetts .

TECIINI CAL MAN UALS. Signal Corp.• Some of the
available manuals R-390.A, SP-GOO, BC-GIO, 1-1 77,
T V-7, teletype manuals. test equipment. World's Iarg
est list lOt. Quaker Electronics, Hunlock Creek, Pa.

Album eltntaln l t hrn 12"
LP 'I 2Y. hr. Inl t ructl on

THE EAS~ WA'il
• No looks To . eod
• No Visua l Gimmick.

To Dist ract Yo u
• J us t Listen And Lear.
Ba sed on modern psymologlcal
techn iques-This coune will fa ke
you beyond 13 w.p.m, In

LESS THAN HALF THE TIMEI
Also dvailable ern magn.tlc lop.,
See your d ea ler' nowl

A RE YOU S L'IO CER E? Are you rea II)' looking for the
best deal on a new or fully guaranteed used unit ? Let
us convince you with a spe cific quote that will r eally
save you money. Graham Radio, Dept . 10, Reading.
Massachuse tts .

S IX METERS : Utica 650 /vfo never used. First offer
over $140 takes it. WA7ETE Tr. #2 Box 20, Mt. Ver
non, Wisconsin 98273 .

JUNE 1966

VHF-UHF
Converters and Preamps for 50 thru 432 Me.

Write for literature.
Send for a sample copy of the VHF'er, the
only magazine for VHF and UHF hams,
Pa rks Electronics, 419 S.W. First, Beaverton, Oregon
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~f;;;) r nc/~ II f:J MOBILE FIXED
=~ L=.!.L,,",,1.S8 ANTENNAS

2 • 6 • 10 • 15 - 20 - 40 METERS
SQUAlO i~ a full half wove, hori zonta lly polc e
ized, omni·d irectional ante nna . O u ts ta nding all
a round performance i~ a chiev ed through a 360 0

pattern wi th no d e e p n vlls . The squa re sho p e
allows full el ectrical length in compact dimen 
sions . Direct 52 ohm Reddi Match feed provides
ease o f tuning and b road bond coverage . .

ON A MAST ON YOUR CAR OUT A WINDOW

iFfB
c:

The 6 & 2 meter Sq uo lo s ho ve a ll parh to
mount them on y our COT roof (new im proved
suction cups). bumper ma st , QTH most, o u t a

"wind ow, o r anywh ere . The 10 th ru 40 meter
Squalos fixed mount o nly- fo r amazing OX per 
formance.

T-60 excellent novice transmitter for sale-$35 plus
sh ipping, WA4P IT J ames Marler, J r . Box 17G, Mound
ville, Ala ba m a 35474 .

HEATH GC.IA receiver. rugged. portable. good con 
dition. $50. GC-IA AC power supply. $10. KiRWP /1
Dick Crow, The Meeting S chool , R indge , New Ham p
shire.

IIW-12 80 meter SSB t ransceiver $85.00. L incoln 6
m eter transceiver $30.00 . will sh ip. K5CRL, 403 N .
B u r dette Avenue, Sherman. Texas 75090 .

NATIONAL NCX-3, NCX - A a c s upply, origin a l owner.
Like n e w cond ition, $250 . Ra y Peterson , K3TKK, 1611
Nathaniel M itchell Roa d , Dover, Dela w a re 19901. Tel.
302-734-5049.

WASTEn RUNSEL COOT IE- CUE or similar side 
swiper. P lease incl . parcel post in your price. Ted
Jespersen, 56 E. Broadway, Rosly n , L . I. , Ne w Yo rk
11576

TR-3RV3-AC supply $475. Swap 4-1000 Socket for good
4-1000 tube. J a ck McVica r , 2127 Adel , Janesville, Wis
consin.

,

INDEX TO ADVERTISERS

ASQ-2 2 Meter, 10" Square $ 8.45
ASQ-6 6 Meter, 30" Sq ua re 12.50
ASQ·1O 10 Mete r, 50" Squa re 19.50
A5a~15 15 Meter, 65" Sq vo-e '23.50
ASa·20 20 Mete r, 100" Sqvare 29 .50
ASQ·40 40 Mete r, 192" Squoee 66.50

Aleo, 157
Algert, 75
Alltronics Howard, 96
Alvaradio, 155
American Crystal, 96
Amrad, 96
ARC. 157
Arnold , 157
Arrow 5ales, 116-117
Atlantic Research , 41
ATV Research, 83
BC Electron ics, 122-123
Bigelow. 119
Burghardt, 85
Call book. 29
Caveat Emptor, 88
Columbia , 110-111
Communications Sales, 150
CushCraft. 158
Dahl, 116
Denson, 108-109
Devices, 155
Dow Radio, 149
Editors and Enqineers, 57
Edwards, 69, 93
Epsilon, 157
Evans. 91
EZ Antenna Mount . 79
Fair Radio, 156
FM Surplus Soles, 112
Fugle. 95
Godgeteers. 104
Goodheart. 128-129
Gordan, 144.148
Gloss, 132, 133
Govt Warehouse, 156
Gotham, 96
Grove. 159
Hovden , 138
Heffron , 106
Henry, 37, 65
Hoisington . 79
HyGain, 49
International Crystal. 3
JAH Crystal s. 98- 102
Lampk in lobs, 75

Liberty. 103
McCall , 97
Maca, 91
Marin. 97
Meshna, 120, 121
Metro, 127
Midway, 96
Mission, 89
Mosley. 58, 59
Newsome. 135
Hutronics, 80, 81
Horman, 156
Pa ra met ric Amplif iers, 44
Parks. 151
Partridge. 63
PolyPa ks, 142. 143
Quaker, 114
Radio Products Sa les, 87
Rex , 130. 131
RW. 118
Rohn , 4
Saleh , 83
Sa nde rs, 45
SBE, 23
Selectronics. 136-137
SIep , 105
Sound History, 153
Space, 107
Spera, 126
Swa n. Cover 2
Tech Systems, 154
Telema rine. 124. 125
Telrex, 22
Tepcbee, 153
Topaz: , 53
Top Sa les, 139
Translab, 95
Trlstao, 96
Tuck, 91
VanQuord, 72, 73
VHFER. I S6
Waters, 5
Webster . 27
Wickliffe, 67
Wilson. 115
WRL. 128, Cover 3
73 SubSCriptions, 67

DRAKE 1'R-3, good con d ition, only $425, will sh ip.
Conta ct WBGBOD, 2650 Teal Place, San Diego, Cali
fo rnia 92123 or call 714 -277-2511.

R:\IE 4300 a nd 4301 $100.00. HE-45B a nd HE-Gl v fo
SI OO.GO. Ameco CB-G converter 28m c . IF $15.00, Home
brew 6 mtr transmitter, 15 watts. power. supply, ant .
relay $30.00 . K n igh t vro $14.00, 2 -BDT trap ant. $10.00 .
A ll working. F irst $235.00 takes all . FOB. D . L. Cana
dy K90PL. Box 324. West v ille , Ind ia na 46391.

IIALUCRAt'TERS 111'--11 grounded grid linear. Pla t e
power in p u t low drive 1000 watts PEP, CW GOO watts .
AM 300 watts. High drive 1200 PEP, CW 700 watts .
AM 350 watts. T wo spa r e 7094 tube s to go with the
above linear. HT-41 like new . Sealing because I got
a HT-338. Georg e S now K 3GVZ, Box lOS , Calle ry ,
Penn . 16024. Phone 412-538-5481.

DOUGHNUTS tha t a rc selling like h otcakes. H igh " Q"
R. F. Toro id K it : 2 cores , wir e , Complete Easy Instruc 
tions. Revive r eceive rs. Make Balu ns a nd other
Goodies. $1.50 p lus 10, postage. Ami-T ron Associa tes
12033 Otsego Street , North Holly w ood. California 91607 .

SP-GOOJX-28 w it h built in product d etector , complete
with cabinet, speaker, and instruction manual, $289
F.O. B. W5NTQ. Pa u l Katz, 3709 Re id D rive, Corpus
Christl, Texas 78411.

INSTRUCTOGRAPII, 110VAC, 60 cycle, with oscillator
a nd tube installed in case, comple te with ten code
tapes and Instruction book. Bought new f or $51.75.
Used ve ry little. S ell for $35. Will d eliver a nywhere on
ea st coast between Boston a nd Philadelph ia area I
travel. Wr ite : JPR , PO Box 504, Westport, Connectic ut.

~X IOI-3-4-matchin g speaker $150.00 p ick u p only.
Martin Re xsen WEFEI 493 O xfor d Road, Cedarh u rst.
N.Y. 11516. Tel. 51G-Ce 9 -2411.

IIA:\I:\J,\RLUND IIQ-110A. E xcelle n t condition and in
original carton. $160 or a trade of good VHF gear.
F ra n k wergcckt WA3AYW, 2602 O r thodox Street ,
Philadelphia, Pe nna . 19137. P hon e 215- 743- 4251.

1IT.J4 $210. PSlSOAC $70. S X 117 $250. AU power and
trenscetve cabling, manuals, and original shipping car 
tons. Guaranteed like new condItIon . P hot o and or
sked on request. Shah an W5 END 4110 Knotty Oaks ,
Houston , Texas, TEL 10 3-2944.

FAULTLt;..,S DRAKE TR- 3 for sale. Comple te with
AC-3j MS-3 a n d DC-3. All in excellent con d ition-li ke
new . $575.00 for everythlng, Gary Goldbe rg WA2FAS,
221 Clark St reet, H illsid e , N.J, 07205.
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THE TURNER TRANSISTORll£D

WITH YARIABLE OUTPUT LEVEL

"ow. 'rom T...ne. cornu tn. ve'Y " M sI
W ... sb Too'" m,c.op/>o,,* ..... <!<-s'IIne<l
I h. ~l Ie"u,., a two lta u ..l ", p••
amp ..,In IIOILme con"'" to II'''' you up
10 !>O I,m., the ""'Ipul'.'" )'OU now ha•• .
Vu . ,u , 1 d,a' you. <\u".... "II"a' lot rna .. ·
mum mO<!ulal",n a ll I~ l orno - ."'Y
I,m. V.,., un """II C..,... '" la' a",av ' rom
Ih,. m,croph""•. ", chang.'~ .,."pul lo.
a b.~ '" " "'. "'OC. .[ • • nl... 1I 1. a i' ....l$ to... , orne ot ' ha;,
,nol>" po"'~'. I .. ,n~"s * 1 p.... ' h. l.g
b..: ' .nlo )'tl<J ' .'" and . ...P' 'I ~ P Ig l.. lI
sl,~.....'~.1 a ,l ,.mn·
~ h.. la , t" •• d ".q... no , ,.

' PO'''.... ~·l '>OO < P , . In< M.I and
<'u .u l "'0<. lran'm....OnS ""lo 'noc >~d_ n I nt>l.~ 'o,~tI.,.nc.

l ...,~, touch ·lo la'. '" IOC > on 0"
~..,ICh"" ~ _ 'h~ eu """>$ ...Ih . 11 , .. b.
p. "ans ••I", ""S ,.g" dl. .. 01 ,,,, .Ioh ,n~

_ ..".ments 0' 11....

SALE $12.99

·66 db.

SALE $26.99

"\,0....,. IS !,locM-l 4~~ ... e..pl .."h hfla, a nd hum, d" y p.()()I CMamoC
. '......nl OuIOUI "'.e' S<' a D LIII 1'-I1c. S2lII .50

GIANT MIKE SALE

MODEL 454C

MODEL 454X
O uIS,atl<l,"9 Oa .....Ia"..... m ,c.oP"O<'e SIng le 's'<H't>a "" (lom ,le d 10
.o,ce l I. eoq....nq .espeno.• of JOO-3000 c p s "'",ac' ,~e 'eleophOne
b lae ll "Ion r.n,S!'o on a ll """'11 1110, c aw "'ay be .....ed to. vox
i -.. "" ' 10<1 101" p.,o.n lola' . H..... U.Ioc.-..... , ,,.'en lOt e.....l;nuous
"an.....'n'..... ComplO'le .." n eo,'-.:l eo.d (Th. ,... c onduC' OI"_
~h .e_~. Ou lpu, ....e l.s 43 at> UtI PriCl $26.50

WHY PAY $50, $1001 Learn NEW W3YKQ QUAD con
cepts. BUILD COMPLETE OX weather-proof. wind
proof T rl-bander, less than $10. Cash-M.D. plans .
only $10 cl o 73.

VHF FIXEI}-TUNED nCVR. 108-152 mcs. Dtvco-wayne
type RV-7. Never used. $50. Ph otos for SASE. Tom
K olve k . 108 Glad Dr., Roselle. Ill . 60173

QSL, S\\'L, CR. and WPE cards different designs. Sam
ples lOt. Nicholas & Son Printery P.O. Box 11184
Phoenix. Arizona 85017

QSL CARDS??? Largest variety sa m ples 251!. Sakkers .
W8DED. Holland. Michigan ( men tion " 73") .

POPULAR ELECTROSICs-Jan. 58 to Dec. 65. QST
Jan. 58 to Dec. 64. All in e xcellen t condition. Best
offer for each or both sets gets them. J . Demler. 318
Garfield . Hastings . Nebraska 68901

SILVER PLATIS G : It m a y cost far less than you ex
pect. to have your tank circui ts silve r plated. Address
inquiries to : Jim Knapp WA2K.IQ . Knapp Electro
plating Co.• P .O. Box ,#154. Wayne. N.J. 07470

BLUEBOOK prices save m oney. Take 10% off these
prices without trade - Ins. Galaxy 300-$719.00 ;
KCL20D0-$479.00; NCX3--$209.00 ; Communicator 1111
6>1-$149.00 ; HT-37-$269.00; SX117-$259.00 ; SR150
$379.00; HWI2-$119.00; DXlOO-$99.00; SR46-S159.00 ;
AF67-$59.00; Valiant 1-$169.00 ; Com m u nica tor IV16M
- $189.00 ; hundreds m ore. Free list . WRL. LEO.
Wf}GFQ. Box 919. Council Bluffs . Iowa .

SE\\' 55 A MP Delco Remy Alternators an d Regulators
from 1965-66 Oldsmobiles. $35.00 per set. Bob Beving
ton (K5BFQ). 509 Hardin . Blytheville. Ark.

FOR SAl.f: APR-4 receiver tunes 39-4000 Me. Pan
adapter APa -11 pulse analyzer. 6 meter transceiver.
Peter Donneau WIY1X . 11 Blanche Ave.• Cumber
land . R.I.

IIAMFEST Seven Springs Resort June 19. 1966. Ad
vance registration $1.50. For more Information Write
Somerset County Amateur Radio Club. Box 17 Ursina.
Pennsylva n ia .

Model FS4.s

---S:S15.%-

FIIlD
STRENGTH

and
SWR MITIR

zAP!
,,,....tH ...., i.... uni, ,''''. " .11 1['''' •..1..,,, .. li,·(

~u,·nI[I h ,,·..d. n ~ ' In 1,.." ..,01 .. nd ."n,·.·,,·d "',......
t __"a,i.1 I;,u".ll~ all.... f'<""a....·nl ",~'.. lla'" I... "on~lanl
......"'.. '101[ " j " .. n~..,," ,, ' .....""l '1.·••·1 ha ~ ~ n ~: " ..· 11.'
....·.... an'p ·10...·10. .. "h . " " .... "In. tH.ld •.• ~, . ,,, .,,. .od
. ..a l.·. Ind doaal h ......·01 "uh , n ~ " ",,",""

WANT EI} : Tower 60-70 ft. heavy duty ga lva n ized .
Free s ta nd in g tilt over crank up or self supportin g
type. M. Rothberg. 442 East Harrison S t. , Long Beach .
New York. Tel. (516 ) GE 1-4688

TR-3 & Husk y AC Supply. Excellent Condition. $429.00
Will take Galaxy III. V. or HW-12 in trade . W5NGX
208 Pat St.-Levelland. Texas 79336

GOSSf:T GSB-l00 $165 ; GSB·I01 Linear S15O; SB-300
Receiver $235; All A-I manuals included. Steve Hoff
K plDY 2010 N. Elsie Ave. , Davenport, Iowa

:\IAKE OFFER for any or all . Heath HW-32 and su p
ply. monitor 'scope. matchbox and coupler. Globe
Scout 680. Stamp for list of pa rts , test equipment.
Scott Norman, 9900 Merrill . Chicago, Ill,

5B-33 TRASSCI-:I\'t:R w ith SBI -Mle-SI85; SBI-LA
Linear-$I50 ; TA-32 J r-S25; 2BDQ Hy-Ga in-$10;
Johnson Los Pass Filte r-SIO: Heath SWR Mlr-$ID;
Heath Cantenna-SIO. Save SJo-Entire P ackage--SJ70.
Jim Gay . WA8IZX. RR=:I . Box 120XX. Port Clinton,
Ohio Tel 797-2553.

CO~IPRES510N JU I PLI F lER for sale . P & H AFC-2
with 4th tube factory modification and instruction
book. Excellent. $35.00. George G . Scott W2LFX, 6
w est Stuart Drive. Glen Cove. N.Y.

••
3256 N. PULASKI RD. CHICAGO. Ill. 60641

Send ched with order .Include postoge,extro rehJrned

SEND FOR GI ANT SA LE CA TA LO G'!!

LA TE SPECIALS ASSORTED KEllOGG RELAYSII

6/35 volt, 4PDT,6PDT,8PDT,etc. (reg. $10 eo.

WASTED Goldkit Thriller or Nurseman Transceiver.
Box 97. Wilmington, N.C. SALE 3 FOR $1.99
WASTED Brit ish EL37 OX transmitter. Chea p. Box 41 .
Wilmington, N.C.
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BREAK

fOR

-C(1)- ' :THROUGH

o

WRITE US NOW
KING SIZE TRADE-INS ON
YOUR PRESENT GEARI

EXCLUSIVE GA LAXY LINEAR FEATUR ES
.. R e rolutionary nelll circu it, Sustains Hi -Effi 

ciency 10-80 Meters.
• MOA:t rompuc' 2KJr" Linear erer mat/e. R.F.

unit just 6" x lOlA " x 11 % H. Same as Gal·
axy III and V.

.. NEW ALS! (Automatic Linearity System) An
improvement over conventional ALe.

• MOST T,l/,K.I'OJr'EIl En:1l in th is small
size.

• Opera'e~ A ll , at all times.
*' Built-in an'enna srt';'cliinK relave,

/' OWER SUPPLY
II par y dut y po wer . u p p ly
has 115/230 VAC primary,
conservative 2KW CCS rat 
ing with grai n-oriented sil
icon steel core, solid stat e
rect if iers. All cables sup
plied. Power supply can be
placed under desk for op
erating convenience. Pro
tected by attractive cover.

------Se n d in fo rm at ion on Linear Am plifi er. I
Send q uote on separate sheet . 0 73 6K
Send new catalog. epl. .

N am e Cal l I
Address _

34 15 West B roadw ay I
Counc il Bluffs, Iowa 51504 City State Zip =--------------------

WORLD RADIO
LABORATORIES

GET
YOUR
FREE
...;.;.'65 CATALOG-----

leo I. Me ye..on
W¢GFO

lfflJR "OUTS ;t'ND1N T FEATURES
.. INPV1': 2.000 Walts l'f:I'·SSB. 1,000 Watts -CW, 1.000 Watts·RTN•
., Complete tube replacement cost under $30.00.
• Uses ten 6HF5's in new, efficient design.
* Full Power from any 100-200 watt output exciter.
• Tubes fan cooled for longer li fe.
• SIMPLIFIED. redu ced power tune-up.
*' One knob bandswitching, 80 through 10 meters.
• High efficiency PI -NET. matches 40/90 Ohms impedance.
• Built- in. adjustable low -pass filter.
• 3rd order distortion - 30DB.
• 115/230 VAC power supply.
• Shipping weight (Linear and Supply) Approx. 55 Ibs.

160 73 MAGAZINE
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B uy it while you enjoy it
{or only $18.00 monthly!

Ask the HAM who owns one!

The most Powerful - Reliable
Rugged Transceiver ANYWHERE!

5BAND TRANSCEIVER
D.C. SUPPLY - Efficienttransistorized
su pp ly , with thermal overload prn
te ction. Provide s full power for Cal
axy V from 12 VDC - $89.95.

A.C. SUPPLY- C ompletely solid sta te.
Provide s full power for G al axy V
from 115 VAC . 50-60 cycle. -$78.95.

REMOTE VFO - Provide s sp li t fre
q ue ncy opera tion on rece iving/t rans
mitting when u sed with the Galaxy
V -$69.95.

JJThe ONLY Transceiver today designed
without compromise for the Ultimate

in SSB periormancel"
You must COMPARE
before you Buy - - 
why settle for LESS?

OPTIONS

• 300 watts - conse rvatively rated
with highest efficiency. Bette r tha n
200 watts outp u t o n all hands.

• SeIectable- Upper or lower side 
band.

• Smallest o f all the high powered
transceivers. (6" x 101f4 " x ll v.. ")

• "Sharpest" of all transceivers
special Ml.{;oy 6 crys tal fi lte r.

• "Hottest" -c receiver of the m all
independently tuned RF stage.

• Complete 80 thru 10 m eter cover
age . 1 me gacycl e on 10 meters.

• Designed for both mobile and fixed
station use.

• "Superio r," audio-derived, dual
co nsta nt Ave - virtually block
proof!

• Features "Shifted Carrier CW."

Cily State Zip _

Name Call _

Address _

liiiiiiiiii.iiiii.iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii..
:: WORLD RADIO LABORATORIES 73·6A

I. 34 15 We st Broa d wa y Co uncil Bluffs, lc wc Zip 5 1501I.
:: Plea se shi'l th e [otlaunntuI. 0 CALA.XY V- $399.95 0 A.C . SU PPLY-$79.95
:: 0 Remole VFO-$69.9.5 0 D.C . SUPPLY -$89.95
:: 0 Enclosed is my Mone y Order 0 Clll'ck 0 Charge it
I_ 0 Spec ifications & Package Informat io n
I. 0 Quote me on Attached Lette r.
,. 0 FREE WRL 1966 Catalog
I.
IIII.
I.
I.
I•....•

" The House the HAMS Built!"

Leo I. Meyerson
\\'~GFQ

President
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