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Wi
EVIL MEAN VICIOtlS

erlies

iforia
I

OK, I finally allowed the camera to take
a picture of the Editor. So . . . stop nagging,
already. On the left is the camera eye's view
of your ed itor. A benign , friendly, motherly
gal. On the right is a cartoon I found taped
to the fi le cabinet next to the drafting table
here at 73. This shows what at least one of
my fellow workers sees in me! Perhaps I
should mend my ways?

For years, our annual surplus issue came
out in June. At the request of many of the
surplus dealers, we advanced it to March.
The complaint is that June is not a "project"
time. Perhaps October would be even more
appropriate, since with the advent of the
long winter months, those living in the north
abandon boats and other outdoor activities,
and begin planning for inside build ing proj
ects.

In any case, there is a dearth of surplus
articles coming across my desk. Following
\Vorld \Var II, the conversion of surplus
constituted much of our amateur equipment.
These days, there doesn't seem to be much
new material. Most of it finds its way into
the MARS programs, and much apparently
is simply destroyed, since it is highly classi
fied. I wonde r if amateur radio may not be
nea ring the en d of another era?-It is becoming increasingl y evident that
the number of new hams is decreasing each
year. It is also evident that the number of
hams who are going for the higher class li
censes, is not up to the expectations of either
ARRL or FCC. This brings us to speculate
on various reasons for both situations.

There was a time when one could walk

into an FCC Field Office and request to take
the exams. There wa s a later time, when
mornings were available each day during
the week for those wishing to take the exam.
Now, yon look at the list of FCC offices and
times of examination, and the restrictions are
pretty grim. In many cases, you have the
choice of gelling to the office at 0800 the
third Friday of the month, or not taking the
test.

This is a hardship. For the person who
lives in a large town which has a Field
Office, perhaps it is not too bad. I live 80
miles from the nearest FCC office. This is 80
miles, for the most part, of winding country
roads where the speed limit is about 40.
This means a two hour drive on a work
day morning, arriving in a state of physical
and psychological exhaustion from fighting
the morning traffic , and facing the noise
and confusion of perhaps 50 other examinees
in one room.

I haven't copied code with a pencil for
many years. I use a typewriter. In a crowded
room, a typewriter makes more noise and
confusion , so FCC says I can't use one.
I've been using a typewriter for so long
that I can hardly write anymore. At least
not so anyone can decipher my scrawl, So,
I have to go back to learning how to use
a pencil before I can qualify for the Extra .

I do not advocate easier exams. I do think
it would be a not too difficult task for the
local F ield Offices to make examining con
ditions more relaxed and less restricted.

I suspect if the FCC offices were not so
full , there would be fewer failures.

. . . Kavla-WIEMV•
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...de W2NSD/l
/l'aJlle Creell

The cha rt below is based upon the FCC
figures for the number of ama teu rs licensed
each year for the last twenty years. As you
can plainly see, the ama teur ranks were
swelling at the rate of about 13,000 per
year fa irly regularly unt il 1964 , when the
growt h virtuall y stopped .

While the sudden stunt ing of amat eur
growth is strangely coincident with the
announcement by the ARRL of their In
centive Licensing proposals to the FCC,
I realize that I have been perhaps a bit
t edious in my finger pointing at this par
ticular out rage (in my view) and that there
may be o ther fac tors whic h brought about
the results which I predicted.

Be that as it may, there are severa l rea
so ns why it is important for us to get that
growt h curve back o n the track. Though
port io ns o f OUf lo wer ba nds aTC reasonably
active, there are wide areas of ou r higher
bands that desperately need more activity .

We have acres and acres of room for growth
in VHF bands. And if we don't start gro w
ing into these frequencies t here is not the
slightest question that we will start losing
them. I don't know if it is necessary to
open up the top end of ten meters to the
Novices, but I do know that we darned
well better do something to get some act iv
ity up there or else it could turn into anot h
er Citizens' Band , or even worse, Well. it
probably couldn' t be worse. Ten was a lot
marc act ive ten years ago at t he time France
made a major try to get the lT D to author
ize them to use the top megacycle of ten
meters for local low powered communica
tions with the proviso that amateur radio
cou ld cont inue to share the band as long as
it did not interfere wit h their communica
tions. Fortunately this rule change was
voted down at the time.

Pardon my digression, but I wanted to
sho w that everyone of our frequencies
is badly wanted by ot her services and you
can bet that they are ready to pounce on
anything we leave unused for any length of
time.

The use of ou r freq uencies is o nly one
part o f the protection we can give t he m.
Frequency allocations are a political matter.
unfortunately, and it is important that we
recogni ze this and ac t accordingly. We all
realize that amateur radio is of tremendous
importance to our country. We know that
the electronic industry and the communica
tions industry in our count ry could not
possibly have grown at the rate it has with
out the hundred thousand Of so amateurs
\..110 are working in them. We know that
o ur preparation for the last war would have
been much much longer if we had not had
tens of thousands of amateurs available
as radiomen, elec tronic technicians, and
teachers. Communications and radar were
of crit ical importance in our winning ' the
war and these might have taken years longer
to press into effective use had it not been
for our amateurs.

We need only look around at other countries
to see the importance of radio amateurs. Where

(Th is goes on and on on page 77)
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Please don't call it a TRANSCEIVER...

" I t Speaks for Itself"

5/gnal/one

range, AGC merit, VFO smoothness, inter
ference rejection .. .

A Divis ion of Eel ( An NCR Subsid iary)

COMPARE the CX] with any transmitter
for continuous power output in all modes,
P.A. ruggedness, crisp audio punch, low
distortion, instant CW break-in and spotting,
qu ick band-change _

COMPARE the CX] with any transceiver
for total size and weight .. _the extreme
flexibility of its dual-channel system . .. the
convenience of its completely self-contained
design _. _

CONSIDER the CX7's incomparable fre
quency coverage and readout precision ...
aerospace-bred excellence in engineering

and craftsmanship built-in "extras" . . .
overall versatility .

Pretty hard to argue that point ... UP UN
TIL NOW!

Some people don 't li ke transceivers. Too
much compromise, they claim ... only sepa
rate transmitters and receivers can deliver
really top-notch performance under all con 
ditions . ..

WHATEVER YOUR CHOICE IN TH E
PAST . . .

BUT NOW . . . SIGNAL/ONE brings you the
DELUXE INTEGRATED STATION . .. .
· . . more performance than any transmitterI

/ receiver combination

· . . more convenience than any transceiver
· . . unprecedented versatility

,.
' ..•

COMPARE IT POINT-BY-POINTwith
the NO-COMPROMISE CX] . __

COMPARE the CX] with any receiver for
sensitivity, selectivity options, dynamic

2200 Anvil Street N . • 51. Peter sbu rq, Florid a 337 10
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Modernizing the TCS

Transmitter

TABLE 1.

Robin Gaardsmoe K3UUL
11831 Charles Rd.
Silver Spring, Md. 20906

New
Function

Old New
pin # pin #

2 1
7 2

12 3
13 4
15 ~o
14 6
16 7

8

Final tubes B+
ac on loop
ac on loop
12.6 vac- filaments
Ground
Oscillator & Buffer B +
12.6 vdc-relays
Relay switching-see "keying

d "mo .

The remaining leads which are not shown
connected in Table I should be removed or
tied back and insulated. They are not re
quired when the transmitter is used with
out the companion receiver.

The power supply is straightforward and
requires little discussion to supplement the
schematic, Fig. 1. As designed, the TCS
power supply provides 400v lJ + on the final
tubes. However, this voltage level will not
realize fulI power output, approximately 65
watts, with some output configurations. The
1625 tubes used can easily operate with

Power Supply

If you desire to build a supply for your
TCS, the first step is to change the power
plug, P I<.Jl, to a common type. Fortunately,
the hole occupied by the existing Pm is
exactly the right size for an octal socket.
So, remove the leads from P10l and label
each by pin number as you move them
aside. Secure a male octal plug, the type
with a locking ring, and install it in th e
hole formerly occupied by the multi-pin
PllH. Re-connect the leads according to
Table I. In addition, connect a 0.01 mfd
disc capacitor to ground from each of the
new pins except number 5.

The TCS transmitter is as fine a piece of
workmanship as can be found . However,
it suffers from a common problem with sur
plus gear-it was designed to perform as
part of a group of equipment and in a man
ner useful to the military. Herein are some
simple changes which will fit this fine instru
ment into typical amateur patterns of oper
ation. The word simple must be stressed.
There is no point in spending days stripping
the entire circuitry and building a whole
new transmitter in the frame. These modi
fications will require about four to six hours
and very little in the way of parts or ma
chining.

There are four logical steps to the con
version of the TCS. First, if you do not have
the companion power supply, one must be
built. Obviously, this will require much more
than the aforementioned four hours. But it
is likely that a better supply can be built,
by the ham with a typical stock of "junk"
parts, for less than the original version can
be purchased. (i.e. under $40.00).

Second, conversion to cathode keying will
be covered. As designed, the TCS is keyed
by applying and removing lJ+ on the final
tubes, at a keying rate, with relays. In the
AM mode, this is a satisfactory method.
When using CW, however, this type of key
ing is completely unacceptable.

The third phase involves modification of
the output circuitry to provide optimum trans
fer of power to a matched 50 ohm line.
This is the antenna system used by the
author, and therefore, the only one for which
specifics can be supplied. The basic con
cept of the output tank will be discussed in
hopes of enabling those using tuned lines,
non-resonant antennas, etc., to experiment
and find a solution sui tab le to their particu
lar installation.

As a final phase, we will take a brief
look at boosting the audio of the modula
tion stage, a necessary step if A~{ use is con
templated.
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Fig. 1. Schematic diagram for the res power supply.

600 V on the plates. Therefore, select ion
of a high voltage secondary for the power
transformer may range between the 400 V
to 600 V level with output power varying
accordingly. The transformer shown in Fig.
1 nses a voltage doubling rectifier, yield ing
about 600 Vdc at pin 1. It is an excellent
combination of high voltage and filament
windings at a reasonable price, but is by
no means the only one available.

Medium voltage is regulated at 225 V by
V, and V, in series. The load on the reg
ulated line is constant, therefore VR tubes
can be used despite the fact that the load
may exceed the rat ing of the tubes. Note
that C. and C, must be separate units.
A common negative, dual type will not do .
C2 may be a common, can-negative type ,
however.

Since everyone has a different source of
the hundreds of types of silicon diodes on
the market, a stock number is not called
out. When select ing diodes, use the rule
of-thumb:

PIVtotal = 3 x Vac.s,•.

Thus, using the transformer shown, PIVtoU I
= 3 X 300 = 900 V. If your diodes are
rated at 400 V P1V, for example, you must
use three of them in series in each leg.
Failure to observe this rule will invariably
cost you a diode or two. Place a .5 to 1
megohm, 1 watt resistor and a 0.01 mfd,
1 kV disc capacitor in p arallel with each
diode whenever two or more are used in
senes, in order to equalize current distri-

MARCH 1969

bution and damp voltage spikes. The 22
ohm, 1 watt current limiting resistors in
each leg are essential in a capacitor-input
power supply.

12.6 Vac is required for the filaments .
This particular transformer has two 6.3 Vae
windings of equal current rating. If you con
nect two such windings in series out of
phase, there will be no output. Should this
occur, simply reverse one winding connec
tion .

The entire supply can be housed in a
4 x 5 x 6 inch minibox and mounted on
the rear of the transmitter case.

Keying modifications

Following is a step-by-step procedure for
co nverting to cathode keying. It is an ex
tremely simple operation, literally requir-

Fig. 2. Converting the rcs to cathode k eying.

Solid lines show conversion.
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Fig. 3. Steps 5 and 6 0/ keying modifi cat ion.

conjunction with pin 5) as a rem ote switch
or relay control of the same function.

Output modification

The antenna circuitry of the TCS is de
signed to load an unmatched 20 foot whip
with single-wire feed. Series inductances are
provided, internally and externally, to per
mit reasonable matching over the frequency
range. At best, this is an expedient system
and can be vastly improved upon.

At this station, a 23 foot, base-loaded ver
t ical is used with 50 ohm coax feedline.
From a space economy standpoint, this is
perhaps the most desirable antenna system
for the low frequencies of tbc TCS. Cer
tainly, a more efficient sys tem w ould be an
end-fed long wire. but this requires infi
nately more room.

7. To begin with the modification, dis
connect and remove E M and E I07, the
"Receiver" and the «Antenna" terminals.
Enlarge the two holes to accept coax con
nectors-type UG-657 ( BNC) connectors fit
the holes without the need for enlarging.
Re-connect the two leads to the new coax
connectors.

8. Next, disconnect and rem ove the roller
coil, LHos, marked «Antenna Loading". Tem
porarily leave the two bus leads (from
L", and S,oo) hanging. The coil is held in
place by the four corner screws of the
panel-plate, and two screws , in the rear of
the roller-coil, attached to a bracket. By
removing VlO~ and Vm, the latter mounting
screws are accessable .

9 . Remove capacitor CUi and the ceramic
stand-off on which it is mounted. In place
of this, mount a similar type capacitor
with a value of 1000 mmf (I.e. Centralab
858S-IOOO). This capacitor mounts with one
end grounded directly on the transmitter
frame . Refer to Fig. 4 for later connection
of the other end of the new C I:l1.

10 03

+ 12 VDC

P 10 1

,.--cc>-'-"'-'-+----If-.-R
rh RC"

NEW TIR I

SWITCH :,
I,
+

TO REMOTE
SWITCH

IF DESIRED

ing only fifteen minutes, but well worth
while. (See Fig. 2.)

1. Remove the transmitter from the case
and lay it upside clown. locate X 104, the
socket of VI Ol , Next, locate pin 6. Pins 1
and 7 are the large tube pins-the Hlaments.
Looking down on the bottom of the socket
from the front, the left-hand large p in is
number 7 . Count counterclockwise to pin 6
and unsolder all leads from it. These leads
are all heavy bus-wire. Push them clear of
the socket and solder them together again.
A tie-point is not necessary.

2. Locate the "tip" contact on the three
way "Key" jack, J101, and unsolder the two
leads from it. Move them temporarily aside.
Now solder a five inch length of hook-up
lead to this contact. Route the other end
to the "Voice/CW " switch, S" ,.

3, On SI O.~, unsolder the solid white wire
on the center con tact of the side away from
J101. Remove or tie back and insulate this
lead. It will not be used.

4 . Connect a lead between pin 6 of VlO4
and the contact just vacated on SIO~. Also
solder, at the same contact of S IO~, the
five inch lead from 1 101.

The cathodes of VIO~ and VJO~ are now
lifted from ground and will b e keyed dur
ing C\V operation. On A~l V 1O~ is turned
off and v,," will be keyed b y a normal
PTT operation. All that remains is to pro
vide for the switching of KI02 and K,«
when going from receive to transmit and
vice-versa.

5. Remove the large ground screw from
the front panel. About one inch directly
beside this drill a clearance hole for a# 10
screw. From the front insert a J~ inch long
# 10 screw and re-connect the ground leads
from the old ground lug. Secure them with
a nut.

6. Enlarge the old ground-screw hole to
accept a SPST toggle \ switch . Mount the
switch and connect one contact to the new
ground lug beside it. To the other switch
contact, connect the two leads previously
removed from the «tip" contact of 1 101

(Step 2 ) . To this same switch contact, con
nect a lead to pin 8 of the "Power" plug,
P I01.

Steps 5 and 6 have added a "Send/Re
ceive" switch to the front panel of your
TCS. In addition, pin 8 of the p ower plug
is paralled with it and may be used (in

8 73 MAGAZINE



pacitor, you can obtain optimum power
transfer to a matched 50 ohm antenna
throughout the frequency range of the TCS.

Essentially, the requirement which must
he satisfied is to make the link-outp ut ap
pear as 50 ohms reactance to the load at
the frequency in use. The rotatable link
docs not satisfy this condition as designed,
so it is necessary to include a circuit vari
able which will. Obviously, another approach
to the problem would be to remove the
link coil, calcula te the proper inductance to
provide 50 ohms reactance and re-wire the
link. However, the removal of this coil
seemed to be considerably more of a me
chanical problem than the construction of
the circuit of Fig. 4 . In addition, this method
offers much more flexibility.

Audio modifications
Most amateurs prefer to use ceramic or

crystal type microphones rather than suffer
with the poor quality and mechanical prob
lems associated with carbon mikes. Thus it
behooves one to add pre-amplification to the
audio stage in order to realize sufficient mod
ulation percentage as compared to carrier
power.

In summary, after these modifications are
comp lete, you have an efficient, compact,
low-power transmitter capable of continu
ous tuning from 1.5 to 12 MHz. Aside from
covering the obvious amateur bands, most of
the major ~IARS frequencies are available,
particularly those of Navy MARS which are
impossible with most ordinary ham equip
ment. Ideas will occur to many of you,
which 1 have overlooked, because each of
us have different uses for the little rig and
diverse systems into which it must b lend.
T his is what makes surplus modification so
interesting. . .. K3UUL

oscillotol/mohitor
• m.Io.•• • n .udihl. ton. to monitor
the RF of . n, CW tr.n.miH.r from
IOMw to I I<w (, IOOl<c to IOOOMc.
uting onl, . n 8 - piclo.up . nt.nn•.
• un I.•••If.trigg••ed for cod.
p••dic. o. the tedin, of .olid
,bt. compon.nt. . nd ci.cuit..
• .id, in tunin, "p (, t.din, RF
o,cill.to, .nd pow.r ci.Cll ib .
• • tr.n,i,to" 1 diode circ"it,.
. ....10.••• ton...dj",t,. AA ,enc.lI.
te, t !...cI,. S " . nL. (, ....'netic ""... 1495 compl....
• u bin.t i. 16 g""II. hI.e1. (, cl... ppd usa&.can.
..-.:Ii,eel' . I" ..,inum. 3.• • 1.3 . 1.1 - .end a check or m.a.
US ....d. (, 1I...,.nteed for I , ..r. sold by mall only

James Research company',dep't: AR-M
11 schermerhorn st., brooJ<1 n n.. 11201

Fig. 4. res output modification.

10. Next, using ~16 or J8 inch aluminum
plate, fashion a cover plate for the hole
from which L U)Ij was removed. The face
p late of the roller-coil may be used as a
template for the perimeter shape and posi
tion of the four corner mounting-screw holes.

11. Secure one of the myriad types of
ae-de receiver tuning capacitors having two
gangs. Almost any will do, so long as one
section will tune to about 500 mmf and the
other around 200 mmf. These values are
certainly not critical. Mount this capacitor
on the cover plate you have just made, mak
ing sure the rotors ground to the transmit
ter frame. Before mounting, connect about
six inches of buss wire to the stators of
each section, positioned towards SUJ:'I, the
"Antenna Condenser" switch.

12. Carefully bend the buss lead from
L,~, left by the removal of the roller-coil
toward the relay K,~. Solder it to the same
relay contact as the lead going to C121 .

13. Now, remove all wiring from the
«Antenna Condenser" switch, S IO~ . It will
be necessary to carefully straighten the
buss wire lead from KI02, referred to above,
in order for it to be long enough to reach
the proper contact when rewiring Slo:..

14. Refer, now, to Fig. 4 and make all
connections at SlO~ .

When completed, this switch becomes a
Low-Medium-High capacitance range switch,
all in parallel with the antenna link of
L IO;. By proper selection of range, and ex
perimental balancing using the "coupling"
control and the new "antenna loading" ca-

•

;0$500,,
: SIOSC,
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A $4 Compressor 'Preampli. ier
By the addition of a few extra components

to an inexpensive, already assembled tran
sistor audio amplifier, one can produce a
very satisfactory but yet inexpensive audio
compressor for use b etween almost an y
microphone and A~l or SSB transmitter.

The author has constr ucted many differ
ent typ es of audio compressors and has be
come convinced that under poor signal con
ditions and with transmitters lacking effec
tive ale, that they are a definite advantage.
The problem in const ructing a compressor
is that either one must start from scratch,
assembling all the necessary components, or
search out some piece of equipment to mod
ify. The latter course has been used by
the author using a high quality phono pre
amplifier. However, it certainly was not the
cheapest way to proceed although the re
sults were very good.

Therefore, the idea cam e to mind to try
to modify one of the small, prcassemblcd
100 to 200 InW audio amplifiers which arc
readily available at prices from $2 to $4 .
These imported audio amplifiers were built
for use in inexpensive battery-type tape
recorders and typically contain 3 or 4 tran
sistor stages with a m edium to high imped
ance input and a transformer coupled output
to match a 4-8 ohm speaker. The results
that were obtained after such a unit has
been modified were indeed surprising. Dis
tortion was quite low-at least in the 300
to 3,000 cycle range-and the compression
range of about 14 to 20 db equalled that of
many more expensive designs.

Typical small 3 stage audio ampli fier. Additional
components for compressor control circuit are
easily mounted on underside 0/ printed circuit
board. Entire assem bly may be placed inside
transmitter or a small minibox ,

10

John J. Schult" 1f?2EEY /I
40 R ossie Street
Xlystic, Conn. 06355

Only a handful of components is neces
sary to effect the change of the amplifier
into an effective compressor and they can
be readily purchased or are probably even
available in most "junk box" collections. The
conversion described for the amplifier used
hy the author is typical and can be applied
to any generally similar unit .

Circuit modification

Fig. 1 shows th e original diagram of the
audio amplifier used, a Lafayette model
99-9039 100 mw output model. To provide
compressor action some method had to be
used which would allow control of the gain
of the amplifier so that it would decrease
automatically as the input signal level in
creased. There are many ways to perform
this function .

Fig. 2(A) shows a very simple and effec
tive means employing an ab solute mini
mum of added components. In this circuit.
part of th e output of the 25B176 stage is
rectified by the 1N270 diode. This voltage
is used to bias the other IN270 diode which
is connected in the microphone lead after
the 47 K ohm resistor. Increased ampli fier
output causes the IN270 in the input circuit
to h e biased so it presents a low res istance
to ground . In conjunction with the 47 K
ohm resistor it then Forms a voltage divider
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network which reduces the input signal feed
to the base of the first 2SB1l3 stage, The
value of the 47 K ohm resistor can be varied
to provide the desired compressor action
and also to work best with a particular
microphone, The only disadvantage to this
scheme is that compression action starts al
most immediately on the input signal rather
than at some preset "threshold" level.

This disadvantage can be overcome by
the only slightl y more complicated circuit
of Fig. 2(B). In addition, this modification
introduces some degeneration which helps
to improve the frequency response and lower

the distortion of the amplifier. The opera
tion is somewhat similar to the previous
circuit in that two IN270 diodes are used
to rectify part of the outp ut from the collec
tor circuit of the 2SB176 and used to control
the resistance of another IN270 diode. The
latter diode is connected in series with the
emitter bypass capacitor of the inp ut
2SB1l3 stage. In addition, there is a "thresh
old" biasing circuit consisting of the 100 K
ohm and 25 K ohm resistors connected to
the diode. Increasing output from the
2SB176 stage causes a rectified voltage to
be developed which acts to back-bias tbe

POINT .....

7lS8U3'" ~~ 2S81l 3 2S8116 000"

" ,*0"'"' OOi?\ ~(Q 0"'
.,,,

, 0'\ -
00' -

:
0' 00 " 0' " ec

,~",
2~K :

0...- "'"' -
r- 200

- w

'0

~ I
(HI-II

~K ( 'IOl-lJIIlI[ I

r"'t"", , ', ,

Fig. I. Schematic 0/ La/ayette 99-9039 amplifier be/ore conversion .
pen sive 100 to 300 M W class amplifiers available on market.

Unit is similar to many mex·

diode in the 2SB1l3 stage emitter circuit
and thus nullify the action of the emitter
bypass capacitor and reduce the stage gain.
Th is act ion cannot, however, take place be
fore the rectified control voltage exceeds
the "threshold" control voltage developed
across the control diode b y the 100 K ohm
and 25 K ohm resistors. TIllis, compression
action is "delayed" for very low level input
signals and the amplifier essentially operates
at full gain for these signals.

A further refinement which is not abso
lutely necessary but which does provide an
additional degree of convenience is to re
place the ga in control shown in Fig, 1 with
a fixed value resistor and place a 1 to 5 K
ohm potentiometer in the emitter circuit of
the input 2SB1l3 stage ( in series with the
100 ohm resistor ) . The potentiometer will
then function as a compression control with
the ampli fier acting as a straight preampli
fier without compression action for large

1"' 210 2S8U:U 259 11 ) A

'0'

,~ ,
POI"'T °AO

1

IN210

'''''''0'

0",

1"'210'"

'00 '

1
FIG I

POlfr(T 'A·

0 '
1101210

'"

4 .1K

Fig. 2. Simple compressor control circuit ( A) and slight I)" more elaborate circuit (B) providing
"threshold" action.
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resistance settings of the potentiometer and
increasingly as a compression amplifier as
the potentiometer resistance is decreased.

In the unit used by the author, output
coupling for the IN270 rectifiers could simply
be taken from the single-ended 2SIJI76
stage using the components already avail
able as a frequency compensating network
across the output transformer. Using units
with push-pull output stages, a similar
coupling network consis ting of a 10 mF
capacitor and 10 K ohm resistor in series
coupled to either collector lead of the output
stage should suffice . The output side of the
ou tput transformer is designed to operate in
to a low impedance load. To operate it into
a high impedance microphone input on a
transmitter, it will usually suffi ce to just
place a 47 K ohm resistor in series with
the output winding. The power available at
the output is considerably reduced by this
method but this is normally of no conse
quence for the usual high-gain transmitter
microphone input. Otherwise, a matching
transformer can, of course, be used to effect
a more conventional impedance stepup .

Construction

The addition of the few additional parts
necessary to turn the umplifler into a com
pressor can easily be accomodated on the
printed circuit board of the amplifier. No
particular p lacement of the components is
necessary and if one takes a careful look
at the layout of the printed circuit h oard,
it will usually be found that almost all
of the additional components can be placed
on the underside of the PC board. Where
tic points are necessary, a small hole can
he drilled in a clear area on the PC board.

Most of the amplifier circuits are designed
to be operated from 9 volt transistor bat
teries. A rectifier circuit can, of course,
be constructed to power the unit as a com
pressor hut usually it will be found to he
far simpler to operate them from a battery
supply. Since no power output is demanded
from the amplifier circuit, the battery drain
will only be a few milliamperes under nor
mal operating conditions. Otherwise, if a
power supply is used particular attention
must he given to adequate hum filtering.
The power supply should have an output
capacity of 1000 mF as a minimum.

12

Operation
There are many ways to evaluate the

performance of a compressor unit. On the
air tests are only useful if they are con
ducted under weak-signal conditions or prop
erly simulated weak-signal conditions. The
latter is sometimes difficult to do on a local
contact unless both parties in the QSO
understand what ob jective is being attempt
ed with the comp ressor. That ob jective, of
course, is to raise the average power out
put of a transmitter. Thus, if tests are con
dueled under strong signal conditions with
full rf gai n control sett ing on the receiver
being used to check the transmission, little
or no variation in signal strength may be
observed with the compressor in or out of
the transmitter. This is because the receiver
age "washes out" the variations in received
signal strength as heard aurally. Such a test
should be made with the Ic gain control
on the receiver reduced to the minimum
which will allow reception without the com
pressor used in the transmitter. \ Vhen the
compressor is inserted, a more accurate de
monstration of its effect will then be ob
tained.

In some cases, the effect of using the
compressor is readily observed at the trans
mitter. For instance, in the author's situa
tion an HA-I4 linear is used. The plates
of the 572 tuhes normally appear gray
under operation without the compressor. Us
ing the compressor, the p lates develop a
dull red color. This is due to increased
average power input which certainly-as
sumi ng no audio distortion-means increased
signal strength being radiated.

The increase in average power is diffi
cult to determine exactly without complex
instrumentation , but it seems to be in the
order of 20 to 30 percent. This may not
appear tremendous but, considering that
only 4 dollars was invested, there would
hardly seem to be any easier way to squeeze
a bit of additional power from an existing
linear.

The ways shown in this art icle to con
vert an inexpensive amplifier into a com
pressor arc certa inly not the only methods
usable. A multitude of articles h ave used
other methods. However, with a hit of care
they can all he adapted to use an inexpen
sive amplifier as described in this article
as a foundation since only the control cir
circuits are different hut the basic amplifier
stages remain the same. . . . W2EEYI I
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Th omas W . Dad s K9ZPZ
Roy IT. Palmer K9DRB
.1Iilu.:aukee School of Engineering
Jl i/waukee, Wise. 53201

Reactance or Impedance?

A problem encountered by technical peo
ple for many years involves the two fleeting
quantities known as impedance and reac
tance. One never really knows when reading
an article or text which one is being di s
cussed due to the ambiguity traditionally
associated with these terms. Many publica
tions presently in print speak freely of re
actance as having a "phase angle", or im
pedance as being a simple number quantity.
Both of these sta tements are totally incor
rect.

Reactance is a term applied to a quantity
having magnitude only with no regard to
direction. Impedance, on the other hand, not
only implies magnitude, hut dictates a par
ticular direction as well. The reactance of an
inductor of 1 Henry being operated at a fre
quency of 60 Hz would be:

X,. = 2 ~ fL = 2 ~ (60) (I ) = 377 ohms

This quantity is called reactance and has a
value of 377 ohms, with no consideration
given as to direction. If at this point we say
that our inductor has a value of 377 ohms
at angle (d irect ion) of 90 degrees, we have
immediately bridged the gap and developed
a new quantity called impedance.

Consider the following ana logy: A bullet
is fired from a riRe at a speed of 600 miles
per hour. Only one correct deduction con
cerning the bullet may be made with the in
formation given; namely, that it is moving
fast enough to do physical harm. It would
behoove those concerned to also know the
direction of travel to avoid an early demise.
In other words, the information conveyed
by knowing both the magnitude and the ' di
rection is most beneficial. The same is true
with reactance and impedance. Reactance
conveys ma gnitude information only; imped
ance denotes magnitude and direction.

In order to manipulate these quantities
from a mathematical standpoint, the concept
of Complex Notation must be introduced .
It should be immediately pointed out that

14

the only thing complex about complex num
bers is the name. This is mentioned to over
come mental blocks, which usually arise
during the initial stages of development.

A complex number is represented hy the
sum of two numbers, one called the real
part, and the other called an imaginary part.
Since both real numbers and imaginary num
bers are simply numbers which we use daily
(1, 2, 3.9, 2.7, 19, 140.2, etc.), we must some
how di stinguish between the two. In order
to do this, we introduce the imaginary oper
ator j, which acts as an indicator much the
same as a flagman would in traffic. As an
example, let us assume we have the complex
number: A = 3 + j4. In this case, the real
part of the complex number A is 3; while
the imaginary part is 4. Note that the func
tion of j is only to indicate that there is
something "different" about the number 4.

Relating this concept to the realm of irn
pedancc, we note that, in general , impedance
is also a complex quantity. The real part of
impedance is called resistance denoted by
the letter R. The imaginary part of imped
ance is called reactance and is symbolized by
the letter X.

Let us now consider a circuit containing
onlv an ideal inductor.

,0---,

.0---'
Fig. 1. A very simple inductive circuit. If th e re
sistance is zero the voltage leads the current by
90 degrees and we say l = 0 + jXL ohm s.

It is the object now to determine the total
circuit impedance looking into terminals AB.
In the circuit shown there is no resistance
(H), therefore. there is no real part in our
complex number. The imaginary part of the
impedance is the inductive reactance XI.. XI.
may be found knowin g the inductance (L),
and the frequency (f) as was shown in a
previous example. The total impedance is:
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Z = 0 + j XL ohms, where j indicates the
direction.

Since this quantity possesses both magni
tude and direction, it is often more easily
understood when illustrated graphically on a
standard Cartesian Coordinate System. OUf

real axis IS along the horizontal , while our
imaginary is plotted vertically. By convention,
always plot the real part first and then plot
the imaginary in a tip to tail fashion, utiliz
ing the previous example, plotting resistance
first R = O. Now add the imaginary portion
to the real obtaining the value XL plotted
vertically on the imaginary axis.

I

Fig. 2. Here we are saying Z = 0 + jX/, ohms,
graphically. The heavy arrow represents impedance.
It s length indicates the value oj th e impedance.
which we call reactance.

W e will pick the horizontal aXIS to the
right as being positive. All positive angles
arc measured with respect to this axis when
moving in a counterclockwise direction . Re
turning to our example and measuring this
angle wi th a protractor, we see it to b e a
positive 900 . The significance of this angle
will b e discussed later.

As a second example, consider a capacitor
only, the impedance of which is to be de
termined. The reactance of the capaci tor IS

given by:

1
Xc =-we

Now by definition we choose the capaci
t ive impedance to have a - j associa ted with
it. Therefore, the capacitive impedance be
comes - jXc, and it is plotted on the graph
previously mentioned, vertically downward
as shown below:

I

----,-- ......

' c

Fig. 3. If we replace the inductor 0/ Fig. 1 with a
capacitor, still assummg there is no resistance,
the impedance arrow now points downward.
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It can be seen by these brief examp les
that the j designation for the impedances
save confusion when writing the values.

Let us now consider a combination of an
R. L, C connected in series. It will be our
objective to calculate the total impedance in
both mathematical forms. Given the circuit in
Fig. 4:

•
=
- Lz. -.

o T c

Fig. 4. Here is a more com plex circuit. WIe might
find th is in a bandwidth-lim iting application. WIhat
IS its impedan ce?

The reactances of each of the components
may be found by the usual manner. XL and
XC'. We will now determine the values of the
individual impedances. The impedance of
the resistance is the easiest, for it consists
of a real part only, that is, Z. = R + jO ohms.
The impedance of the capaci tor is Zc = 0 
jXc ohms, and for the inductor it IS equal
to ZL = 0 + jXL ohms. Impedance in series
add and, therefore, the total impedance IS

Z" + Zc + Z,. = ZT or ZT = R + jO + 0 +
jXL + 0 - jXc ohms. We can find the snm
by adding the real parts and the imaginary
parts separately. ZT = R + jXL - jXc, bnt
since the j term is common in this case, ZT
becomes ZT = R + j (X,. - Xc}. This can
be shown graphically by the Following:

i

•
xc

Fig. 5. First we must know th e [requencv; Th en
we determine impedance by adding resistance and
reactance values graphically. or by math having
the sam e meaning. Remember reactance will vary
with fr equency. changing th e impedance.

Note that R was plotted first, then jXLand
- jXc in the tip to tail fashion described
previously. jXL and - jXc lie 10 the same
plane, however, In the opp osite direction.
Therefore, the result of j (XL - Xc] can b e
found by algebraically sub tracting Xc from
XI" The result XT remains unchanged but
XT is now in the positive direction , this IS

b ecause XL is larger than Xc in this example.
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J

,

Fig. 6. Taking the difference between inductive
and capacitive reactance, the inductive reactance
wins this time. A t some lower frequency they
would cancel, leaving resistance only. And at a
still lower [requency the capacitive reactance would
predominate.

J

,,:lOO

..... ..i.14., .

ZT' X): -....:

Fig. 7. Working out the circuit of Fig. 4. If we
apply a 60 Hz current to this circuit we will find
the ioltage across its terminals lagging 14.3 de
grees. Or if we trigger our scope from the voltage
signal the current will appear to lead by the
same 14.3 degrees.

The total impedance for this circuit is 309
ohms at an angle of - 14.3 degrees.

The angle associated with the impedanee
in actuality represents an angular (phase)
difference between the voltage applied to,
and the current in the circui t considered. By
definition, if the angle associated with the
impedance is positive the voltage leads the
current, and the circuit appears basically
inductive. Similarly, if the angle is n egative,
as in the previous sample, the current leads
the voltage, and the circuit appears to be
predomin antly capacitive. The special case
of no phase shift occurring between voltage
and current , (correspond ing to an angle of
zero degrees ) simply indicates a purely re
sistive circuit.

On can at this point begin to appreciate
the significance of the quanti ty impedance,
and the enormous amount of information con
veyed with it , as opposed to the simple
quantity reactance.

\Vhether engineer, technician, serviceman
or home experime nter, the blossoming age of
electrical technology demands an understand
ing of the subtle distinetion between these
two very basic circuit concepts.

.. . K9ZPZ . . . K9DKB

" (300)' + (76.5 ) 'If the other case were true (XL smaller
than Xc}, the result XT would point in the
negative direction. XT and R form a right
tri angle and the line ZT represents the hy
potenuse of the right triangle . Using the
theorem developed by Pythngorus which says
that the hypotenuse of a right triangle is
equal to the square root of the sum of the
other two sides squared. the magnitude of
ZT becomes:

IZTI = 'i R' + X' ohms

which is the formula given in most hand
hooks. However, this is only half the picture;
we still must have a direction . The angle (J

on Fig. 6 can be found by the formula:

XT
8 = arctan

R

Head, theta is the angle whose tangent is

~T • Therefore, the impedance may be ex

pressed in two ways:

Z = H + j (ZL - Xc) or ZT LO

To summarize, let us now turn our at
tention to a numerical example. Consider an
H, L, C series cireuit being used at 60 Hz.
The value of the individual components are
as follows : R = 300 ohms, L = 0.5 Henrys
and C = 10 microfarads.

Calculating the reactances :

8 = arctan

309 ohms

-76.5
300 = - 14.3 degrees

XL 2rfL = 2r (60) (0.5)
XL - 188.5 ohms-
Xc

1 1
z-rc 2r (60 ) ( lx lO~)

Xc 265.0 ohms
Z 300. + j (1 88.5 - 265.) ohms
Z = 300. • 76.5 ohmsor - )

•

See Fig 7 for graphic illustration.
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RENEWAL CODE

The two numbers under your coli on the ad .
dress lebel ore the expiration code. We have
tried to make it simple. The fi rst number is the
month that we send you the last copy on your
subscrip tion and the second number Is the year.
78 would be July 1968, for example.
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TELEGRAPH
KEY STAPLER

Handsome reproduction of antique telegraph key
This Morse Code Telegraph Key cleverly functions as a
stapler. Bostitch stapling mechanism. The rheostat is a staple
remover. Antique gold finish on bleck metal with Chinese
red velvet base. 61j2 x 31j2. Ideal for an original gift for
the office or the radio shack.

Built to last
$10.59 + 80¢ Postage

10 Days money back guarantee
Sorry no C.O.D.

Please send _ _ key stapler(s} to

ZIP _STATE _---,--,- _
please print

NAME _

STREET _

CITY _

HUGO H. ROUSSEAU & SONS
210 Post Street • Suite 915

SAN FRANCISCO CALIF. 94108
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WEATHER SNOOPER

osc COIL

ANT COI L
LOCKED

osc

MIXER

•

•

1

I
* SEE NOTE

*SEE NOTE

IO-120PF

Alton E. Glazier
3154 Jordan Road
Oakland, Cali fo rnia 94602

Xotl:' :
*For weather ~Ialionl'l down to 350 k H x, use 300 p F

r-apar-itor neross mixer capacitor.
For weather statiunl' down to 295 k Hz, Ull(' 650 pI.-'
rnpar-itor acrO!l!\ mixer capacitor.
For weather stutiun s down to 220 kllz, uso 1,40 0 pI-'
r-apncitm-, and in a ddition, use a 100 p1" r-apacitor
n('fO!<!< oscillator capacitor at this low t r equ en cy.

P h ot os b~' Les Toth

Step 5. Connect a fixed 300 pFo capacitor,
plus a 10-120 pF variable across the con
verter section of the original capacitor. One
side of the fixed and variable capacitors
is soldered to the frame, tbc other sides
are connected to the tab of the original
capacitor. Connect a 10 mF 25-volt capacitor
across the cathode resistor of the last stage
of audio.

Step 6. Remember, all ac-dc receivers are
dangerous to tbe point of being letbal when
removed from their insulated cases. If you
have an isolation transformer, now is the
time for it; if not , check the polarity of
the 1l5-volt plug, so that the chassis is not
on the high side of the ac line ( I would
hate to lose yon at this stage ) .

Step 7. Now with the set turned on, and
the volume up, with an insulated tool, tune
the variable oscillator capacitor unt il you
hear the weather station. Now tunc the con
verter variable capacitor for the loudest
point.

Step 8. Remove uc power source. Install
the chassis in case, be sure to use the original
insulated knobs.

Of all the surplus receivers available,
probably the easiest to come by, and most
neglected, are the ac-dc broadcast receiv
ers. They are not the most sophisticated ,
but certainly they are reliable. These re
ceivers will give years of service.

Here is a conversion project that should
take under a half hour, and give hours of
listening pleasure. The conversion will give
you a low, fixed frequency weather monitor
receiver. The Federal Aviation Administra
tion broadcasts reports for fliers, usually
start at 5 :00 A.M. and continue untill 11:00
P.~1. There is a p rojected w eather report
and a current report that is changed hourly.
Pick th e weather station nearest to you from
the list. You will hear the identification in
:VI CW, below the verbal report.

Step 1. First, be sure the receiver is re
ceiving the broadcast band normally.

Step 2. Disconnect the receiver from the
ac source and remove the chassis from the
case.

Step 3. Turn the variable capacitor to
maximum capacitance (fully meshed ) then
solder the shaft to the frame, thus locking
the variable capacitor. Use at least a 100
watt soldering iron.

Step 4. Solder a variable capacitor, 10-120
PF, across the oscillator section. The oscilla
tor section can be identified by the fact
th at it has the least number of plates. Solder
th e ground side of the capacitor to the frame
of th e original capaci tor. The other terminal
goes to the tab of the oscillator capacitor.

18 73 MAGAZINE



Airport Weather Report Frequencies
As of 10-1-68

Step 9. Conversion is now complete, and
the receiver is as safe as it ever was.

True, we can do very little to change
the weather, but at least we can keep in
fanned and know what to do to prepare
for it. •

Alabama
Birmingham 224 kHz

Arizona
Phoenix
Tucson

Arkansas
Little Rock

California
Blythe
Fresno
Los Angeles In t.
Oakland

Colorado
Englewood
Trinidad

Florida
Jacksonville
Miami
Pensacola
Tallahassee
Tampa

Georgia
Atlanta

Idaho
Boise
Idaho Falls

326 kHz
338 kHz

353 kHz

251 kHz
344 kHz
332 kHz
362 kHz

379 kHz
329 kHz

344 kHz
365 kHz
326 kHz
379 kHz
388 kHz

266 kHz

3,59 kHz
350 kHz

Massachuset ts
Boston

Michigan
D etroit
Houghton
Sault Ste. Marie
Traverse City

Minnesota
D uluth
International Falls
Minneapolis

Mississippi
Jackson

Missouri
Kansas City IntI .
St. Lou is
Springfield 1\1 uni

Montana
Billings
Bozeman
Great Falls
Missoula

(J ohnson Bell )

382 kHz

388 kHz
277 kHz
400 kHz
365 kHz

379 kHz
356 kHz
266 kHz

260 kHz

3.59 kHz
338 kHz
0.54 kHz

400 kHz
329 kHz
371 kHz
308 kHz

Ill inois
Chicago

Nebraska
350 kHz Omaha 320 kHz

206 kHz

379 kHz

230 kHz
30,5 kHz

A ir Center

New Mexico
Albuquerque Sunport
Hoswell Industrial

Nevada
266 kHz Las Vegas

?'\ew Jersey
Newark Muni

2.57 kHz
3,32 kHz

236 kHz
230 kHz

Indiana
Indianapolis M um

Kansas
Garden City
W ichita Muni

Louisiana
Grand Isle
Shreveport

Maine
~Iillinocket 344 kHz

New York
Elmira 375 kHz
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DX
HAND

BOOK

$3°0

including a

GIANT
COUNTRY.ZONE

WALL MAP
Wall sized world country-zone map
QSL design secrets fo r r eal r esu lts
World airmail postage r a t es
World parcel post and air r a tes
World QSL and le tter rates
Record list for WAS , W A C , etc.
Complete up to date DX CC rules
DXCC a n d WTW cou ntry lists
Coun try worked r e cord list
WA Z record li st
WAZ cou n t ry-prefix
ARRL section map
Logs-propagation char ts-2n d op
Your o wn D~pedition i n fo r m a tion
Card files-QSL m an agers-cont ests
R e cip r ocal lic ensing- t h ird p arty
Inside top DX secrets
How to wi n CW DX con tests
CW DX'iog secrets by the m a s ter •
80M. t he best D X band of a ll?
Quick spotting time chart
'time. by country arou nd the w orld
Breaking the tough QSL 'ers
What va lue foreign sta mp s to send
Latest QSL bureau list
Great circle maps o n fo u r cities
Bearing charts on ten U .S . cities
Special ham map of So u th Am er ica
Ham map of North Am er ica
Caribbean h a m map
Ham map of Africa with latest cans
World country-zone map in book

North Carolina
Raleigh - Durham

Ohio
Cleveland (Hopkins Intl.)

Oklahoma
Will Rogers W orld
Tulsa IntI.

Oregon
Pendleton
Portland IntI.
Redmont

Pennsylvania
Pittsburgh (Allegheny County )

South Carolina
Charleston
Spartanburg (Dowutown)

Memorial

South Dakota
Hapid City

Tennessee
Knoxville
Memphis (Metro)
Nashville (Metro)

Texas
Amarillo
El Paso Intl.
Meacham Field
Midland Odessa Regnl.

Utah
Delta
Ogden

Vermont
Burlington Muni

350 kHz

344 kHz

350 kHz
245 kHz

34 1 kHz
332 kHz
368 kHz

254 kHz

329 kHz

248 kHz

254 kHz

281 kHz
371 kHz
304 kHz

251 kHz
242 kHz
365 kHz
326 kHz

212 kHz
263 kHz

323 kHz

AT YOUR DISTRIBUTOR OR DIRECT

r--------------------
Virginia

Roanoke Muni 371 kHz

Name _ .

Address .

73 Magazine, Peterborough, NH 03458

City _ State Zip . 269 kHz
290 kHz

242 kHz

362 kHz
365 kHz
356 kHz

Washington
Seattle
Spokane IntI.
Walla Walla

Wyoming
Casper Air Terminal
Hock Springs

\Visconsin
Milwaukee

II Send cash, check, mo ney orde r to

I
I
I
I
I
I
I
I
I
I
I
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CONVERTERS ARE OUR BUSINESS - NOT A SIDELI NE!

NEW S-L1NE!
_Built in SQUELC
_TU NA BLE and

CRYSTAL ccnteot!
- 12 volt powered I ........~_ .. -..=-
<The ultimate in converters! All of the useful
features of the FAMOUS X Line Plus Squelch!
-3 section t un ing capacitor. -F ET Oscillator
-Fully adjustab le Squelch! -Noise less monitor!
-Crvstals interchangable w it hin t unabl e coverage
-Cornplete with con n. coax and swinging mo unt.
_4Y.r">,: 2%" x 3%" - 6-1 reduct ion t u n ing.
-Sensltiv itv : .5 mv lo w, .9 mv high band usable sig
Model 1564·S for 150·164 mcs.
Model 348-S for 33-48 mcs. ON LY $44.95 each

Your regular auto and home AM Broadcast radio can be an
Excellent, Sensitive, Selective H F. VHF, and/or UHF Receiv
er -- t u nab le and/or crystal controlled - just by plugging in
the N EW TUNAVERT ER into the antenna input of the auto
rad io ! (Use coupling loop for home rad io s. I

- NO SOLDERING - NO SPECIAL ANTENNA - INSTALLS IN MINUTES -
* AMATEUR * CB * POLICEMEN * FIREMEN * CIVIL DE FENSE *

* DETECTIVES * SHERIFFS * INDUSTRY * MOBILE PHONE * TAXIS *
* SHORTWAVE BC * PAGING * MARINE * and others!

NEW PRO LINE!
-Suilt in SQUELCH! ~':'::'_

- 2 selectab le frequencies I to e.
- Bot h crystal controlled l ilB i _
'I- 12 volt powered . ~...... .... -~

The perfect solution fo r low cost reception for
any 2 frequencies from 108 t o 175 mcsl (Fre
quencies must be within 2% of each other.)
Complete with mount , co nnecting coax and
crystal as o rdered.
«Squelch f ull y adjustable. .FET Oscillator
. 1 microvolt usab le signal. *4W'x2"x3" ,
-Crvstals interchangable with in preset range.
Please state EXACT listening frequency.
PRO with o ne crystal , complete : ONLY $39.95
PRO with two crystals, complete :Only .. $44.95

FAMOUS X LINE!
..TUNABLE Contro l or

NEW SC LINE ! . CRYST A L control at
ECONOMICAL NEW t he flip of a switch.
single frequency s lntercha ngebte crystals
converter available withi n each bandl
from 26 to 250 mesl T he most VE RSATI LE converter! Fo r more

" Plain Vanilla" converte r t hat will do an excel- than one band coverage add models in series,
lent job on anyone frequency. Simple fool- either X or SC line, t hen use one squelch for
proof operation. NO IS ELESS monitoring on all!
-F ET Osci llator - 12 vo lt powered -9 volt battery powered. -12V conv. available
-With mount and cable. -4"x1Y.r"x2Y.r" - FET Oscil lator «Squelch access. available
-Senstnv tt v usable signa l .5 be low 100 mcs, .9 -6-1 reduct ion t u ning. _4Y.r"x2Y.r"x3%"
above 20 0 mcs. Pol ice, Fi re, & 1564X for 150·164 mc
Please state EXACT listening frequency desired Industrial , et c. 348X fo r 33-48 mcs
Model SC, complete with crystal .. .Only $24.95 Aircraft 1828X fo r 118·128 mc
Model W, single frequency of 162,55 mcs for 2 Meter 1450X fo r 144 ·148 mc
cont inuous VHF weather reports only...$19.95 6 Meter 504X for 50·54 mes
SQUELCH accesso ry for X & SC models: 1"x3" CB & 10 Meters 273X for 26.9 ·30 mc
For noise free monitori ng. No wi res to BC fir ONLY $ 3 2.95 each (less op-
die. Easy installat io n, just p lug in 9V or 12 V. tio nal crystal not needed for t u nable use)
Mod. ST (X·line)mounts on Tunaverter.. $ 17.95 FAMOUS T Line, t unable only . 9 volt powered.
Mod. SS (SC·line ) mounts on un it ..•....... $17.95 Marine 2 to 2.85 mes O NLY $ 19.95
Model SU, has its own swinging mount .. $18.95 Shortwave 9 .5 to 16 mes EACHI
CRYSTA LS for S. X. and PRO models. We carryover 1000 crystals in stock for immed
iate shipment. Others two weeks . State EXACT list ening frequency for each. Output
1500 kcs. (Special output on special order) $5 .10 EACH!
COU PLING Loop and Extension antenna for using all Tunavert ers with home and transis-
tor radios S3 .95 EACH!

See yo u' dealer HERBERT S"lCH Prepaid orders postpaid.
or orde; from: Marketi ng tnvts.bn on.omPk ln~ ,£g,~f8~cYs Extra SO.80 each fo r airmail.

Woodsbo ro. Texas 78393 2 Week Money back guarantee!
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Nowadays, if on operates CW without
a squeeze keyer, he is not a member of
the in group. The squeeze keyer presented
here is, to the best of the author's knowl
edge, the first unit which will perform either
of the two popular forms of squeeze key
in g. l.~ \ Vhen desired, it can be used as a
conventional keyer. \Vith a single lever, it
has very agreeable timing and is rather
Forgiving of operator errors.

The circuit diagram s are presented. Fig. 1
is drawn with NPN transistors and will be
used in all of the rest of the article for
discussion of logic. Fig. 13 is drawn with
PNP transistors for those with a large sup
ply of PNPs and for those who would like
to modernize a keyer circuit published in
1962" which has many of the same com
ponents.

.It would have been much easier to design
this keyer with integrated circuits, but the
cost to noise margin ratio is much more
favorable in the discrete component version.

1. Genale r , H ar r- y, Jr., "The Iambimatic Concept,"
QST, J an ., 19 6 • .

2. "IOSII, Jimm~· . "The WpEPV Squ eeze Keyer," QST,
.rub-, 1967.

3. :Muir, Dave, "T he P enultimate Electronic Key,"
QST, ~Iarch . 19 62 .

22

R ichard Schwaake W9HX.II
235 Cumnor Avenue
Glen Ellyn, Illinois

-

Brief description

Fundamentally, this keyer consis ts of a dot
generator with a binary counter which is
used to fill in the spaces between two
dots to for m a dash. Several control paths
are used. One path (R. o) controls the dot
generator directly and combines with feed
back from the output of the dot generator
(R, t> D d giving self completion. A sec
ond path (Ro, D,) sets the Dash FF enabl
~ng the. binary counter via R.~3 ' A reset signal
l~ provided to the Dash FF via Cz, D~ every
time the relay opens. A third path (R.3 ,

Q13) sets the Dot FF if and only if the D ash
FF is set. A fourth path (D., D o, R21) al
lows the Dot FF to be rest if and only if
the Dash FF is NOT set thus providing
Dot Memory. A fifth path (Q14, RD, D, R,o)
prevents setting the Dash FF if the D ot FF
is set or a dot is in progress. A sixth p ath
(RiB, R,, ) keeps the Dot Generator running
when either the Dot FF or the Dash FF
is set.

The final result of these controls gives
a keyer which can remember one dot that
was called for during a dash with no criti
cal timing and will ei ther give alternate
dots and dashes when b oth dot and dash

73 MAGAZINE
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33K 33K ' .
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+6 \1 +6V
-ov

'56
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D3

"'680
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-IV

"'.680 0

"'"00

-~CI4
.~30001l0V,..

47 ~I:

CIS .. I
IOOO/I!SV~

8.3V

e

SIC

i
_ _

O

nOVAe

r---- -,
I

CO'" -~Ij"~'e+~..:j~~DOT . 6800:""'t:; : ,L-~--f----------'
I 52-0- I (CIT
I 01· .3 - c-
I 1 ~ "" , '

KEY I 331(
I CON MONo--&-e-6V ~¥.-O--+

I DASH! ::00
LEVERL --'

1'41 0102.

Fig. 1. Complete circuit USing NPN transistors. K ,--500 ohm relay. Q ,-Q,6, QIrQJt-NPN (2N2923).
Q ,,--PNP (2N4126) . Dt-8-Germanium IN90. Ds-s-Siticon. DW Ir--Silicon 50 PIV, 100 rnA. S,--3 pole
4 pas. rotary switch (Mallory 3134J). S~SPST.

levers are held or insert one dot in a string
of dashes. The use of two independent key
levers which may be squeezed to produce
additional combinations is required to real
ize all of the potential benefits.

\Vhen switch 52 is closed, a squeeze will
produce a continuous string of alternating
dots and dashes thus making: characters such
as C and AR almost effortless. The timing
required by the operator is very uncritical
and one need only follow the instructions
on the chart (F ig. 2a ) supplied to learn the
new technique in one or two evenings .

If switch 52 is opened, the operator will
feel as though he has an entirely different
keyer and a chart (Fig. 2b) shows the de
tails of the second technique which the
author calls single dot insertion (5DI). With
5DI, one and only one dot will be produced
during any single squeeze.

Alert readers (and those who have al
ready studied the charts) have figured out
that one set of characters is very easy with
the alternating option, and an entirely dif
ferent group is very easy with the 5DI op
tion. It is believed that this is the first
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lEVER • • C D E , G

D"'SH .- _... _._. _00 • .._. -_.- - - - - -DO' - - - - - - -, , , , t, • N

D"'SH •••• 00 ._-- _.- ·_.. -- -.- - - - -GO' - - - - - -
D , 0 • S r U

D"'SH --- .--. -_.- .-. ... - ..-- - - - - -DO' - - - - -
V W X V Z AS ..

O"'SH ...- ._- _..- _._- -_ .. ._... ._._.
GO' - - -- - - - --- - - - - - -

" ,. PERIOD CO....... I

D"'SH
..._.- _. __. ._._.- -_..•-_.. _.

DO' - - --- -- ---- - --- - -
Fig. 2A. Keying chart (S2 clOSM, ) . Alternate dots
and dashes with dot memory.

UVER • • c o E , G

DASH .- _... _._. _..
• .._. -_.- - - - - -DO' - - - - - - -, , , , , • N

O"'SH • • • • .. ._-- -.- ._ .. -- _.
- - - - -GO. - - - - - -

0 , 0 • s t U

D"'SH --- .__. -_.- .-. ... - ..-
DO' - - - - - - --- - - -

V • X , Z AS ..
'AS'

.. .- ._- _..- _._- -_.- .-... ._._.
' 0' - - -- - - - -- - - - - - -

" " PER100 COIIINA I

D"'SH
..._.- _._.- ._._.- -_.._- _.

••

DO' - - - -- --- - - - -
Fig. 28. (S2 open) Single dot insertion.

published design where the operator can try
bo th methods and make an intelligent choice
after he has spent his money instead of
tossing a coin beforehand and later being
sorry. He can even change his mind years
later at no additional cost.

Numerals are not listed in the charts as
they are merely extensions of J, V, B, and
G. The keyer will operate in the conventional
way with a single lever while retaining the
advantages of DOT MEMORY.

...

...
-IV

Fig. 3. Resistor OR circuit.

24

Theory of operation

The circuit presented here, while some
what complicated in appearance, is a collec
tion of basic logic circuits each consisting
of a small number of elements. In Fig. 3,
a resistor OR circuit is shown. If anv of the
inputs (A, B, or C) is UP (True), then the
output is UP. If all of the inputs are DOWN
(False), then the output is DOWN. Nothing
more complica ted than a voltage divider
with low resistance input resistors and a
high value bias resistor is needed to accom
plish this function. The resistor OR is used
to turn on the clock and for combining the
clock and binarv counter in the base of the

•
rclav driver.

'IV

Fig. 4. Transistor inverter.

Fig. 4 is a transistor inverter of which
there are ten used in this keyer. When the
input is UP, current flows in the base
emitter junction causing a much larger cur
rent to flow in the collector-emitter junction
and thus through the collector load resistor.
The amplification of current is important
and must not be forgotten, but the most
important point in this discussion is that
when the input is UP, the output is DOWN,
Thus inverting the signal. This is commonly
referred to as the NOT function. Combin
ing the resistor OR with the transistor NOT
forms a logic b lock called a NOR circuit
which will not be treated further here.

When the output of one Inverter in Fig. 5
is used as the input to a second Inverter
and the output of the second is used as
the input to the first, a FLIP-FLOP is
formed. A FLIP-FLOP can be thought of as
a teeter-totter, a long board with its center
of gravity somewhat above its pivot point
such that it will stay on one side or the
other but is unstable in the transition. The
FLIP-FLOP is also called a bistable multivi
brator and is used for temporary memory.
For example the DOT FF remembers a dot
to be generated and the DASH FF remem
bers a dash is in progress.
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Fig. 8. Pulse formation and selection from a square
wave.

+IV

Fig. 7. Waveform at Collector or Astable Multi.
vib rator.

In this c ircuit, as astable multivibrator is
used as the main clock and DOT generator.
Such an oscilla tor may be turned on and
off with predictable results by inserting a
transistor inverter (Q7) between one emit
ter and ground -thus serving as a sw itch.
Once started, comple tion of one cycle can
be guaranteed by using the output of the
oscillator (with proper polarity) as one of
the inputs to the OR gate controlling the
switch (Q,).

\Vh en loading becomes a problem, it is
sometimes necessary to use an emitter fol
lower which will enable driving many more
circuits than a FLIP-FLOP alone or an
oscillator alone can handle. This device is
used on the oscillator (Q12 in Fig. 1).

Pulses can be obtained from a square
wave by differentiating in an He network
where the pulses can be given a suitable
dc base line by choice of voltages and resis
tors as shown in Fig. 8. The positive or nega
tive going pulses may be selected by means
of diodes. Time can be changed one half
cycle by using the other side of the oscilla
tor. Pulses from the oscillator are used to
trigger the binary coun ter and, with suit
ab le gating, reset the DOT FF.

OV

A two transistor AND circuit with in
verted output is shown in Fig. 9. This is
commonly called a NAND logic block. When
the inputs to both transistors are UP, the
output is DOWN thus sett ing the DOT
FLIP-FLOP shown in Fig. 1 since R, is
common to both circuits. The DOT FF is
set if and ouly if the DASH FF is set.

There is one other feature worth noting
here. All FLIP-FLOPS (or multivibrators)
have two outputs . \Vhen one of these is

,

"0

-6'- 6'D3

"'
,

ea "'
A 0 '

0 '

m " "' dr

0 ' _--1+-_--'

co

".
-IV

'"

'"

'"

Fig. 5. Bistable .lIn/Ii-Vibrator Flip-Flop.

Fig. 6. Astable Mult ivibrator

'"

The astable multivihrator in Fig. 6 is simi
lar to the FLIP-FLOP except for the feed
back paths which are primarily (or in this
case entirely) ac instead of de. The astable
muItivibrator will change quickly from one
side to the other and remain as long as
the charge on a coupling capacitor holds
one transistor off. When th is charge fin ally
bleeds to a sma ll enough value, the OFF
transistor will turn on and, through the other
coupling capacitor, force the formerly ON
transistor off. The result is a regular oscilla
tion which is square wave in nature. Obser
vation in an oscilloscope (F ig. 7) shows
that the transition from UP to DOWN is
much faster than the transition from DOWN
to UP and is more useful for forming pulses.

A FLIP-FLOP can be made to change
sta tes by 1) pulling down on the collector
of the off or UP side (Qd, 2) forcing
the off transis tor on at its base (R43 and
R., OJ, or 3) forcing the on transistor off
at its base (0 3 ) . Emitter triggering is not
liSCO here.
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One very unusual device used in this cir
cuit is the inductive kick which occurs when
ever the current Rowing through an induc
tance such as a relay coil is stopped sud
denly. Fig. 11 shows the circuit and the
voltages seen at three points in the circuit.
This pulse is used to reset the dash FLIP
FLOP.

Fig. 9. Transistor NAND.

KI

arb itrarily called True (UP) then the other
output must be False (DOW N) and is re
ferred to as the complement of the chosen
output. A bar over the signal name is the
usual notation for the complement of a sig
nal.

c"

+6 V

~-C2
-12V

"" .A

+6V +6V

ce

""
co

"" Fig. ll. Waveforms in Dash F·F reset circuit.

""

R21 07

+6V

08 R3D

TRIGGER PULSE

It is necessary that the DASH FF can not
be se t any time a dot is in progress or
being remembered. Fig. 12 shows the solu
tion. Q14 and R", form an OR gate with
negative logic. Only when A and B are both
UP can an UP at Dash tum on Q3 If either
A OR B are DOWN the DASH signal goes
through D, and RIO to -BV and Q3 is
unaffected. D, and D, form an AND gate.

Fig. 10. Binary Counter.
r-- ---A

Fig. 12. Dash F·F·Set circuit.

".

.'t3h-
02 -6v

"

AT

..

Components
The circuit design presented here is not

tied to any particular transistor number or
ca tegory. The chances are very good that

Fig. 10 shows a FLIP-FLOP with steering
diodes added such that it will operate as a
binary counter by changing state every time
a pulse comes along. The pulse duration,
ampli tude and polarity are selected so that
whichever transistor is ON will be turned
off. (Obviously the transistor which is OFF
will not be affected by this pulse). As the
ON transistor is turning off, the voltage at
the collector rises rapidly so that a new
pulse is ac coupled to the base of the OFF
transistor thus turning it on. Due to the re
constants used and the delay between the
first and second pulse, the second pulse will
be larger tban the first and will be definitely
in control when it arrives. The binary counter
fills in the spaces between the dots when
combined with the clock in an OR gate , thus
forming a dash.
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THE 2K-3 • • • A SUCCESS STORY
The 2K·3 in a few short years has established itself as pre-eminent among amateur linear
amplifiers. Thousands of amateurs not only in the U. S. but throughout the free world are
on the air with 2K's . And even though the 2K was designed as an amateur service ampli fier,
it has so convincingly established its superior reliability and performance that many
hundreds of them are in daily use throughout the world in military, commercial and
government service.
For such success we are of course grateful, although not greatly surprised. From the
beginning we have dedicated ourselves to the proposition that amateurs prefer to buy
the best when it is available. Consequently, the 2K has always used the f inest
components we could buy. Integrity of design dictated that we include features not fully
duplicated by any other manufacturer of amateur l inears - Pi·L tank circu it, resonant
input filter choke, resonant cathode Pi-input, double RF shield ing and many other unique
and expensive features.
Finally, in order to hold the price of the 2K·3 low enough so that the average amateur
can afford it, we manufacture it and sell it ourselves direct to the consumer. The 2K·3
is unquestionably one of the finest values ever offered the amateur. By any reasonable
standard the 2K·3 should be priced at $1000 rather than its remarkably low $745.00.
For all the loyal support 2K·3 owners throughout the world have given us, our sincere
thanks. For those of you who haven't owned a 2K·3 yet, let us help you experience the
pleasure of owning the finest.
The 2K·3 (Console or Desk model) $745.00

Henry Radio now has representatives in different areas 01 the United States to simplify ordering for those Irvine
near one. Or you can order direct and we will ship... across the street or around the world. Call or write for
detailed specifications and terms.

East Coast: Cleveland Area: Chicago Area:
John Richardt, W2WIY AI Gross, W8PAl Bill Reynolds, K9ZXD

EASY FINANCING· 10 % DOWN OR TRADE-IN DOWN • NO FINANCE CHARGE IF
PAID IN 90 DAYS· GOOD RECONDITIONED APPARATUS · Nearly all makes & models.

Our reconditioned equipment carri es a 15 day trial, 90 day warranty and may be traded back
within 90 days for full credit toward the purchase of NEW equipment. Write for bulletin.

CALL DIRECT . • . USE AREA CO DE

MARCH 1969

11240 W. Olympic, Los Angeles, Cali f., 90064
931 N. Euclid, Anaheim , Calif., 92801
Butler , Missouri , 64730

"worki's Largest Distributor of Amateur Radio Equipment"

213 477-670 1
714 772·9200
816 679·3127
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Pig. 13. Complete circuit using PNP transistors. All parts values same as Fig. 1. except QI·I ~. QWH
are PNP (2N363) . and On is NPN (2N227).

#19,066 Model 5309-21 . A brand new chassis com
plete w/all tubes measuring approximately 9Xr"L x
5%"W & containing 7 tubes which perform 85 a com

$1495 plete video amplifier, providing a composite video out-
o put to feed a video monito r. An add itiona l t ube oper-

Complete ates as an oscill ato r/ modulato r tuneable f ro m 54 t hru
88 rnc. These 5.5 mc video amplifiers take all t he
hard & fussy work out of build ing your own camera.
Use as a video line amplifier, dist ribution amplifier.
RF portion alone may be used as a video Jeep. Wt.
3 100.
Our new flyer 1t969M1 is now available. Write
for your free copy of this bargain sheet of un
believable values.

•-.,'"
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The DENSON ELECTRONIC Corp. P.O.Box 85, Rockville, Conn. 06066 - (203) 875-5198
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SYSTEMS
SINCE 1921

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

testimonials of endorsement. !.ml: Telrex
products are In use in 139 lands

components removed from old computer cir
cuit cards can be substituted directly. Even
though the voltages were different and the
collector load resistors and base resistors
are different, the chances are excellent that
they can be used. However, it is a good
idea to observe the relationship of the collec
tor load resistors to the base resistors and
the back biasing resistors in Fig. 1 and
not depart widely fro m these ra tios.

There are a couple of areas where trouble
can occur. Old germanium transistors have
a tendency to get just a little bit sick, and
thus erratic, b ut not sick enough so that
they can be spotted easily. If you plan to
use any thing doubtful, it is a good idea to
install sockets so that substitution is not a
chore. The inductive kick in the relay cir
cuit is surp risingly large so that a good
healthy transistor is in order here.

It is recommended that a rough check of
the gain and leakage be made if nothing is
known about the transistors to be used. Leak-•
age is a measure of the collector current
with several volts applied and the base open
and should be a lmost undetectable on a 1 rnA
meter. Gain is only a little more difficult.
Assuming a 6 volt supply, choose a 300
ohm collector load resistor so that 10 rnA
will g ive a 3 volt drop across the resistor.
Now find a base resistor which will cause
10 rnA to flow at the collector and cal-
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"Beamed·Power"ANTENNAS,"BALUNS"
I. V. KITS and ROTATOR SYSTEMS!

Enjoy World renown TELREX performance,
value and durability! Send for PL68 tech. data
and pricing catalog, describing -profess ionally
engineered communication antenna systems,
rotator-selsyn-indicator-systems, "Baluns". I .V.
Kits, Towers, "Mono-Pole", "Big-Berthas", ac
cessories, etc. etc.

Communication
Engineering

rex Laborator;e.

ASBURY PARK, NEW JERSEY 07712, U.S.A.

culate the base current. The ratio of collec
tor current to base current is an approxima
tion of gain when leakage is low and must
be at least 20 (much better 40). A pair
of transistors used in a flip-flop should be
within 25% of each other for ultra-reliable
operation although no problems have been
traced to this source.

Almost any germanium signal diodes can
be used. (Silicon diodes should also be use
able but have not been tried.) Germanium
d iodes will have a forward voltage drop of
about 0.3 volt with a few rna flowing while
silicon diodes will have a forward drop of
0.6 volt and will usually be p ainted black
to eliminate the photo diode effect. Check
the back resistance which should be at least
200 k ohms.

A reed relay is recommended for reliable,
quiet high speed operation. However, there
are some more economical types which are
q uite reliable at speeds below 30 wpm. If
the relay is a little too slow it will give
short dots. This can be fixed by unbalancing
the oscilla tor to compensate. (R:l6 or R3l in
Fig. 1 may be reduced to 4 k ohms for
balancing purposes. Do not go below 4 k oms
or excessive base current will result).

If high gain transistors are used in the
oscillator, a greater speed range can be
obtained with a larger valued dual potenti
ometer. The upper speed limit can be raised
by using smaller capacitors. The components
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listed will go from 5 to about 40 wpm.
The power supply voltages are not critical

except that the positive and negative volt
ages should be nearly the same and if much
different from that required by the relay,
a dropping resistor may be needed some
where to make things work out right. R.n ,
Rp..: , and RH~ may be altered to adjust the
positive and negative voltages. It is most
important that power supply ripple be wi thin
reason or a phenomenon known as collector
triggering will cause erratic timing in the
dot generator. This is unlikely to happen
with the components listed unless the elec
trolytic capacitors are defec tive.

Construction
The author has built many circuits of this

type on perforated phenolic board with
completely satisfactory results. The kind
with closest spacing of the holes will allow
a considerably smaller packa ge. Eyelets can
be very helpful if a selling tool is available,
otherwise use flea clips or other push in
terminals as needed.

This particular circuit has also been built
on a printed circuit board which was laid
out to accept a wide variety of economical
components in either the PNP or NPN con
figuration .

G etting it to work
Before installing QT' use a voltmeter as an

indicator with a probe on one of the collec
tors of a FLIP-FLOP while applying a 6.8k
resistor from V,., (+6V) to fi rst one base
and then the other base. The output should
remain high or low depending on which
transistor base was last touched. This test
should be used un the DOT FF, the DASH
FF and the COUi':TER. Any of these that
do not work should first be checked for
wiring and then for components. 1

Next, hook up QT. the transistor control
ling the oscillator. The output of the oscilla
tor should be down . Now closing the dot
lever should make the oscillator start. A
voltmeter at the oscillator output should
average half the supply voltage. An ohm
meter applied to the relay contacts should
vibrate near half scale. If not, look for wir
ing errors or faulty parts in the relay driver.
The oscillator should also operate when the
dash lever is held. If not, look to see if
the Dash FF is being set and if it is p roperly
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connected to the transistor controlling the
oscillator. An ohmmeter connected to the
relay contacts should now read about three
quarter scale. If it still reads half scale,
the counter is not working. Check wiring and
then components. Make sure the counter is
connected to the relay driver.

The dots and dashes should stop when
the levers are released . If the dots fail to
stop, check the emitter follower on the oscil
lator and the resistor and diode going to
the control transistor. Also check for reset
ing of the Dot FF. If the dots work OK but
the dashes will not stop, the most likely
cause is in the components going from the
collector of the relay driver to the Dash
FF. Look for the diode to be in backwards or
routed to the wrong base. Try changing
C, to .02 mfd.

Now the squeeze feature can be checked.
Set the keyer at its lowest speed and hold
the dash lever closed. Tap the dot lever at
random times. A dot should occur between
two dashes each time the dot lever is tapped.
If errors occur, the Dot FF is not being
set. Check the wiring to the Dot FF. W ith
S, closed, holdi ng or squeezing both levers
should cause alternate dots and dashes. With
S, open, holding both levers should cause
one and only one dot and a string of dashes.
The specific location of the dot will be de
termined by the precise time the dot lever
was closed in relation to the dash lever.

It is quite probable that the monitor note
will be rough or the wrong frequency. Im
provements can be had by experimenting
with R4 ." C12 • and C13 . If a sine wave is
achieved, it will likely be accompanied by
chirp which is also annoying. The monitor
is a compromise as it does not contribute
anything to the keyer operation and a better
one would cost considerably more.

In one of the early models built with
transistors of unknown quality, erratic oper
ation was traced to low gain of Q:~ Thus it
is suggested that the highest gain transistors
be used at Q, and Q9 while the next highest
gain be used at Q3 If new silicon transis
tors arc used , no selection should be needed
as the lowest gain likely to be supplied is
more than adequate.

Conclusion

It is believed that many good circuits have
fallen into disuse because they have some
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minor defect when it would be quite prof
itable and satisfying to rework one of them
to meet current requirements. The keyer
presented in this article is completely new
in its philosophy, logic, and timing, yet is
was created from a 1962 modeJ3 by the
deletion of one part and the addition of
twelve new ones at a cost of less than three
dollars.

Those who build the CHARMIN' KEYER
will soon become unhappy with older keyers
including some that cost twice as much and
they need have no worries about operating
close to a high powered linear. . .. W9HX
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Let Us Know!

.......... oz.- .

-
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BY>" high, 12%" wide and 17" deep-the
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• Four (not two) type 572B tubes for a
full 2000 watt P.E.P. SSB input .

• Full wave solid state power supply.
• Universal rear of cabinet circuitry

may be connected for transceiver or
receiver-transmitter use without
internal modification.

• Plus many, many more features.
AMATEUR NET $375.00

Also available: GSB 201 MK II - ern
ploys four type alIA economical triodes
for 1500 watt P.E.P. input.
AMATEUR NET $325.00

See your favorite distributor
- Write for brochure

GONSET"ANOTHER DIVISION OF AEROTRON, INCORPORATED
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Amateur Radio
,

Knows No Borders
Last fall, when Wayne Green and his

wife, Lin, were vacationing in Europe, they
met Fernand Dubret, HB9PJ, of Geneva,
Switzerland, Mr. Dubret told them of his
role as an amateur radio operator in sav
ing the life of a Polish child who was dying
of Wilm's tumor, a malignant tumor of the
kidney.

Recently, Mr. Dubret sent his personal
account of his arranging to send requested
medication across the iron curtain. \Vith his
account were several photographs, and
copies of congratulatory letters from the
Polish Ambassador in Geneva, and from the
International Amateur Radio Club. The mate
rial presented is based primarily upon his
account.

Photo oj the Log at HB9PI recording the incident.

Julek Schmidt, SP3A UZ. In Poland.
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On February 24, 1968, at 4:00 p.m, Fer
nard Dubret, HB9PJ, a French citizen who
lives in Geneva, received a distress message
on 14080 Kcls from SP3AUZ, Julius Schmidt,
of Poland,

"CQ HB, CQ D, CQ G Medical SOS May
day Please help for a dying four year old
Polish child. \Ve need within 24 hours a rare
drug called Cosmegene from Firma Merck
and Dohme, Please send the drug to Nowa
Sol, Poland, immediately, please help."

Immediately, Mr. Dubret, who is an official
with the International Telecommunications
Union, responded and began to seek assist
ance from several doctors who were on call
(some who were unfamiliar with the drug),
and from several pharmacies, which were

Fernand Dubret HP9Pl. In his shack near Geneva,
Switzerland.

Marek in his hospital bed prior to the injection 0/
the drug.
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unable to supply the medication without a
prescription. He alerted the Red Cross. He
telephoned airports in Switzerland, France,
and Germany seeking a plane which would
be able to transport the drug once it was
obtained. He discovered th at the last fl ight
from Switzerlaud to Poland would leave in
an hour, so he alerted the Swiss police to
arrange rapid transportation to the plane.
By 5:30 Dubret had been unable to locate
the drug, so he called th e newspaper "La
Swisse" where reporter, Raoul Reisen, re
sponded to the request for assistance in ob
taining the drug. Riesen called several phar
macies, and finally he called the pharmacist
of Geneva Hospital, Albert Rochat, at his
home. Arrangements were made to supply
the drug from the hospital, but first it was
necessary to contact SP3AUZ once again to
ob tain additional information regarding the
exact chemical composition of the medica
tion in relation to the age of the child.
Within fifteen minutes of findin g the drug,
contact was made with Nowa Sol. SP3AUZ,
Julius Schmidt, telephoned th e hospital at
Zielna Cora, which was twenty kilometers
from Nowa Sol. Twenty minutes later, under
conditions which were very difficult: static,
interference, changing propagation, the for
mula was on the desk of Dubret. Contact
had fin ally been reestablished on a different
frequency.

By 6:15 p.m. the medication was ready.
Unfortunately, the last fli ght to Poland,
which had been held until the last possible
moment, had just taken off.

Dubret immediately instigated another
search for a flight to Poland; again re
porter Reisen assisted. This tim e the Public
Relations Department of Air France respond
ed. Two stewardesses from Geneva and two
at Orly were requested to deliver the medi
cation from Geneva to Paris, and to the
crew of Flight 724: Paris, Varsovie , Mos
cow. By 9:00 p.m. th e packet was enroute
from Geneva to Paris, and by 9:00 a.m.
Paris confi rm ed that the medication was on
its way to Poland.

Because of the difficulty in delivering
the drug across the iron curtain Dubret
had called the Polish Delegation assigned to
the United Nations in Geneva, requesting
their support in the safe delivery of the
drug. The Delegation sent telegrams to the
ambassador from Poland in Paris, and to
the ambassador in the USSR. D ubret was

MARCH 1969

Dr. Kuch incki who saved Marek by diagnosing
the illness and ordering the drug.

Railway station at Zicklova Gora, where the drug
was passed from the engineer to -llarek's father .

Hostess Amik Renouj gWlng the medicine to a
member 01 Swissair to be flown to Ceneca.
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assured that the pilot of Flight 724, who
would make only a short stop at Varsovie,
would he authorized to leave the medica
tion.

Between 10:00 and 11:00 a.m. Dubret
broadcast to radio amateurs in Varsovie
requesting that they go to the airport. (H e
also alerted amateurs in England and Swe
den, for their propagation toward Poland
was mu ch more favorable. )

At the airport in Varsovie the response
was amazing. There were num erous volun
teers and well-wishers awaiting the arrival
of the packet, eager to be of assistance.
When the medication arrived, radio ama
teurs took charge, sending one part by police
car, and another by train where it was
entrusted to the engineer. Thus the medi
cation was rushed from Varsovie to Nowa
Sol.

By 2 :00 p .m. Dubret had learned that the
delivery had progressed as planned ; and by
6; 00 p .m, Polish amateurs informed him
that the child, Marek Maziarz, had received
his fi rst injection within one hour of the
appointed critical time. The medication was
scheduled to be administered at regular in
tervals thereafter.

The next day while he was at work, Dubret
received the news that the attending physi
cian had stated that "without the Cosme
gene, which arrived in time, I would have
been able to do nothing; now the child
will be saved." Following this the child's
father thanked Dubret personally by radio
and informed him that Maziarz, himself,
had received one packet of medication from
the engineer of the Varsovie - Nowa Sol
express. Dubret received a report on the
child's progress from the father. The child
is now alive and healthy. •

Now BIGGER
And BETTER
Than Ever!

-- MAIL COUPON NOW ·--·
I

NAME , ................•..........................•....................•.......•...•..• I
I
I

•
I

I
I
I CITY, STATE' ZIP, i1 _

The original packet containing the drug. Th is
package is now kept us a souvenir in the hos
pital where all say that Marek was saved thanks
to radio amateur network.

.lla rek after his discharge from the hospital fully
recovered.

The Polish group consisting of SP3C J17. S P3AUZ,
SP3BES. with Marek's father. Eugen Maz iarz.

-
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The NCl-2000 is desk-top dynamite in the form of
a 200D-Watt 5-band linear amplifier. if you want
high efficiency, superb linearity, operator-oriented
design, and contest-winning punch in a pile-up, the
NCl -2000 is your kind of linear. NRCI reliability
engineering also assures that there's no need to
retune with every frequency shift. Turn on the legal
limit in this beauti ful package.
D f requency Range, 80, 40, 20, 15 and 10 meter
bands, with signifi cant band-edge overlap for MARS
service. D Inpu t Power, SSB - 1000 Watts aver
age, 2000 Watts PEP. AM, CW, RTTY - 1000 Watts.
D Output Power, SSB - 1300 Watts PEP minimum

on all bands. AM - 300 Watts minimum. CW, RTTY
- 600 Watts minimum. 0 Orive Requirements: 20
to 200 Watts, PEP, adjustable. D Output Impedance,
40 to 60 Ohms (minimum). D Power Supply, Built-in,
solid-state design. 115 V.A.C. or 230 V.A.C. Oraws 15
amperes maximum at 230V. D Tubes and Semicon
ductors: Two 8122 ceramic tetrode output tubes,
plus 13 semiconductors. 0 Fully metered , safety
engineered.
PLUS: Ale provisions, internal dummy exciter load,
tull-access front and re ar panel desi gn, and time de
day, plate over load, plate power and antenna relays,

AMATEUR NET PRICE: $685.00
See your f avorit e dea le r, or w rit e directly to f actory for complete s.pec rhcat ions and description.

37 Wa shington Street, Melrose, M a ss. 02176
Telephone: (6 17) 662 ·7700 TWX: 61]·665·5032

NA TlONAL RADIO COMPANY, INC.
NRCI

International Marketing th rough : Ad. Au,iem~. Inc., 8 5 B ro~ d Street, New York, N ew York 10004
\~ 19 69, N~t i onal Radio Company , Inc .
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Andrew J. Borsa WAIFRJ
43 Burtt St.
Lowell, Mass. 01851

A Better Balanced Modulator

Balanced modulators have been a vital
part of amateur transmitters ever since de
velopment of interes t in single-sideband.
Although improvements have been made
from time to time, most circuits still require
resistive and capacitive balancing by means
of adjustable elements. Unfortunately, the
long-term and temperature stability of this
approach is dependent on the characteristics
of the pots and trimmers used. Temperature
effects can be minimized by use of compen
sating elements but the whole process now
becomes very involved. Circuit unbalance
means not only carrier leak but greater dis
tortion for a given audio input. The purpose
of this article is to provide an introduction
to a circuit capable of providing the same
order of carrier rejection as conventional
modulators with much better temperature
and time stability. It can do this with abso
lutely no initial or routine maintenance type
adjustments.

I claim no originality for development of
the basic circuit since it is widelv used in
industrial and military equipment. .All meas
urements performed and the resultant data
were done by myself in the process of im
plementing the circuit in a home project.

The circuit shown in Fig. 1 can be recog
nized as a ring modulator whose opera tion is
adequately described in the literature' . Tl
and T 2 are usually wound in trifi lar form on
toroidal ferrite cores since this provides close
coupling and more uniformitv than other
types of construction. Randomiy selected di
odes will provide about 15 or 20 db of car
rier suppression below the double-sideband
output. This fi gu re can be increased to about
30 db at if frequencies with careful matching
of the diodes. 11 is soon evident to the ex
perimenter that any further improvement can
only be obtained by the ad dition of balancing
adjustments. The reason for this threshold
is a basic limitation of the trifilar winding
coupled with the method used for driving
the transformer. Due to the single-ended in-
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Fig. 1. Conventional nng modu lator.

put, one side of the secondary has more ca
pacity to ground than the other. This
unbalanced capacity has increasing effects
as the operating frequency is raised .

The easiest way to neutralize the effect of
this unbalanced capacity is to isolate the re
turn side of the primary from ground. This
can be done by the arrangement shown in
Fig. 2. Tl is a bifilar wound transformer with
unity turns ratio which serves to isolate the
primary return to T2. It may not be immedi
ately obvious, but there is no loss of power
in thi s transformation . The requirements that
must be met are that the turns ratio be unity
and the coefficient of coupling must approach
unity. The mathematics used to prove this
are not presented here since they are not
common knowledge to most amateurs. The
above requirements can be realized by the
use of a bifilar winding on a toroid core.

The complete schematic of a practical
modulator for use in the range of about 2 to
30 MHz is shown in Fig. 3. No tuning is
used since T l through T4 are broadband in
nature with the impedance levels shown.

T2 •

T' •

Fig. 2. Method of reducing effect of unbalanced
capacity to ground in T2. Dot markings are ex
plained in Fig. 4.
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Fig. 4. Detailed illustrat ion oj the tri filar trans
[ormers, showing hookup of the three windings.
Th e dots indicate that a current entering the pri
mary in the direction shown will indu ce positive
voltages at the ends oj the secondary windings
marked by the dots .

he evident that the circuit can be stuffed
into a very small space and hidden on a
printed circuit board or in a corner of a
chassis since no access to it is needed. An
unclad epoxy board should be used to mini
mize unbalanced coupling to ground. The
circuit layout should be symmetrical. Actual
ly, the schematic gives a good physical
layout and was used in the experimental unit.
T1 and T2 should be placed at electrical
right angles to elimina te mutual coupling.
The same goes for T3 and T4. The close
proximity of the cores makes this necessary
as will become evident to anyone who ex
periments with the position of the cores
while monitoring the carrier suppression.

The bililar winding is formed by taking
two pieces of wire, each of sufficient length
to wind the required number of turns on the
core. and twisting them together to form a
twisted pair. This composite wire is then
wound evenly around the core. The trifilar
winding is exactly the same, except a third
piece of wire is added to form a twisted
triple. Referring to Fig, 3, 20 turns billlar
wound actually means 10 turns of a twisted
pair. Similarly, 30 turns trifiler wound means
10 turns of a twisted triple.

The diodes should be matched by choosing

When terminated with, a 50 ohm load at the
output, the impedance looking into the car
rier input is 50 ohms. With 1 volt rms of
carrier injection, the impedance at the audio
input is approximately 12 ohms. From the
impedance levels it can be seen that this
circuit is suited to transistorized circuitry
but can be adapted for tubes.

Measurements were made at frequencies
of 3 and 9 MHz, corresponding to the usual
range of if frequencies used in amateur
equipment. Equipment used consisted of
an HP-606 rf generator, wto HP-200CD
audio generators, an rf millivoltmeter, an
af millivoltmeter, and a Singer spectrum
analyzer. Optimum carrier injection at both
frequencies is about 1 volt nns. Optimum
audio level at this point is about 200
millivolts rms total ( 140 millivolts per tone
for a two-tone signal) . At 3 MHz, these
operating conditions result in a double-side
band output of 137 millivolts rIDS with the
carrier suppressed by 52 db below either
tone. Intermodulation distortion is better
th an 50 db down. At 9 MHz, DSB output
is 130 millivolts rms with a carrier suppres
sion of 45 db and nl rejection of better than
50 db. At 30 ~IHz these ligures will be de
graded by a few db. High freq uency per
formance can be improved by using fewer
turns on the transformers. A higher carrier
level will result in lower distortion but less
carrier suppression. Less carrier injection will
have the opposite effect. The ligures given
above seem to be a good compromise.

For those interested in using the circuit, a
few construction hints are in order. It should

Fig. 3. Schematic o! the wideband balanced mod
ulator. The dots indicate winding polarities. Bifilar
and trifilar winding is discussed in the text. Coil
data: Tl , T4·20 turns #32 enamel bifilar wound
on 0.23 inch o.d, Ferrox cube toroid core (3D3
type [errite), T2. T3- 30 turns # 32 enamel trio
filar wound on same core as Tl and T4. CRI.
CR4· hot carrier or high speed silicon diodes.
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Fig. 5. Typical buffer amplifiers for terminating the
modulator. In (A) , Re should be chosen to give
the required collecto r curre nt . In (8) R ei is
chosen to give the required voltage gain, while R e2
sets th e collec to r current . A tuned circuit may be
substituted for th e broad-bond- output tran/ormer.

those with the closest forward resistances on
the Xl ohms scale of a VTV~I or TV~1.

Those with lower forward resistances are bet
ter from an efficiency standpoint. Most any
silicon diode will have much higher back
resistance than is necessary for proper op
eration. The zero-basis capacity is a more
important consideration and should he no
more than a few picofarads . The lower the
better. Germanium diodes should not he used
since their characteristics are not suitable
for use in this circuit as regards efficiency
and distortion. Hot carrier diodes have proven
themselves more desirable at the higher fre
quencies. Another good choice for the diodes
would be the RCA CA30 19 which is an in
tegrated circuit diode array. The advantage
of using a unit like this is the excellent match
ing and temperature tracking of the diodes.

The modulator can be unbalanced by in-

LOCAL
OSClL LATCfi

serting a variable de voltage of 0 to about
-;- 1.5 vol ts at the audio input. This should
be fed through a choke of 200 mH or more
to avoid disturbing the audio frequencies. It
is also worthwhile to mention that the load
resistance at the output terminal should be
kept in the vicinity of 50 to 100 ohms for
proper operation with the circuit constants
shown. Probably the most reliable way of
obtaining a constant 50 ohms is by shunting
the output with a 50 ohm resistor and using
a buffer amplifier . Figs. 5a and 5b will
illustrate.

This circuit is not limited to use as a bal
anced modulator. It functions vcrv well as a

•
low distortion product detector by adding a
step-up transformer at the audio terminal to
hrin g the impedance level up to 10 or 20K
ohms. With an if input of about 100 mill i
volts rm s, a few volts of audio will be pro-

OUTO'UT
ec r....

C,T.UNUSED

,,'

SIGNAL INf'VT

so ""'"
Fig. 6. WiJ eband balanced mixer. Transjormers and d iod es are the same as In Fig. 3. Signal levels
shou ld be the same as for balanced modulator service.
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To get here from Ha rvard take 495 north to 119 and
then I J [ Into Pepperell . From Concord NH take the
Everett Turnpike to route 3 to III t o Pepperell.
Come see our new building . Come buy a beam or a
tower .• • or get just about anythin9 fixed .

~'!"""'!""!-

sao Ledyard St., Hartford, Conn. 06114

(1 Block East of Wethersfield Ave. off
Airport Rd., Rte 6)

ENGINEERING DEPARTMENTS
OF

UNIVERSITIES AND COLLEGES
ARE YOUR COSTS TOO HIGH FOR

REPAIRS AND CALIBRATION?
Better check with Leger Labs...we have
reasonable prices and prompt service.
We can repair, alhJn and calibrate:

Gertsch FM7 end FM9
General Radio 1606A
General Radio 916AL
Genera l Radio IbOIA
Empire Devices equipment
RF Voltmeters
RF Ammeters
Stcdde rd Field Intensity meters
Narrow band
High band - lo w band FM

We do authorized warantee repairs for:
Juli e Research Laboratories, Datapulse, Micro
Power, Power/Mate, National Radio, Wavetek,
Data Technology Corp. (digital voltmeters),
Singer Metrics.

LEGER LABORATORIES
Groton Street. East Pepperell, Mass. 01437

Phone: 617.433·2721
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HATRY ELECTRONICS

duced at the secondary of the matching
transformer. This can be fed directly into a
power output stage using a pentacle. A
lower step-up from the detector should be
used for a transistor output stage. The dy
namic range of this detector is on the order
of 130 db. The addition of a third trifilar
transformer makes the circuit useful as a
well-balanced mixer over the range of 2 to
30 MHz as shown in Fig. 6. Dynamic range
is about 130 db with suitable diodes (hot
carrier or very high speed switching types).
Of course, a filter is needed after the mixer
to remove the unwanted sideband. A voltage
controlled attenuator can be realized through
the use of a variable dc voltage applied to
the audio terminal. The rf signa l to be con
trolled is fed into either of the other ports
and is taken out from the port which is left.
Signal input at the rf ports should not ex
ceed a few hundred millivolts to avoid dis
tortion. A little thought will reveal many
other applications of this circuit.

I hope the information presented above
will enab le the homebrew artist to make his
gear a little more up to date and at the same
time get rid of that unpredictable carrier
balance control.

Referenee :
1. Pappenfus, Bruene, nud Schoenike, Single Sideban d

Principles And Circuits, 1lcGraw-Hill, Iuc., New
Y ork, 19 64 .
An excellent treatment is given in Chapter Five.

. . . WA1FRJ

Here we go again
The FCC vs Sam Snell.

See CORKY, W1KXM or
WARD, W1WRQ

ANTENNA STUFF
In 100 foot rolls only

450 ohm open wire. Pe r 100 feet $4 .62
300 ohm open wire. Pe r 100 feet 4.29
Stand off-Mas t or Screw-In .19

In 100 ft . interconnected coils
18 Cop perwe ld. Per 100 feet " .. $ 1.09
14 Copperweld. Pe r 100 feel . . ... ... .... •... 2.74
12 Copperweld . Pe r 100 feet . . . . . . . .. . .. . . . . 3.79
14 Copper-Solid . Per 100 fe et . . .. . . . . . .. . . .. . 3 .95
12 Copper-Solid. Per 100 fee t . . . . . . . . . . . . . . . . 5.26
Time s 14-50 l /loss BU. Per fool............. .18
Times 15-50 L' Lcss 58U. Per foot . . . . . .. . .... ,10
Times Solid Sheath A'umafoam in stock.
Kits w ith connec tors 50/ 100 ft
Glass line-g uy w ire. Per 100 fee t 500 Ibs Test 3.52
Glass line-guy wire. Per 100 feet 1000 lbs Test 5.27
Hy-Gain Balun. Each .. ...... ...... ...... .•.. 14.95
W2AU Balun. Each 12.95
Blitz Bug s. Each . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4.95

(CCl no d iCln Amoteurs Send U.S. Funds Only)
F.o.b . Hartford

Please Include Postage

•
CONNECTICUT'S OLDEST llAM STORE
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An Adjustable
William P. Turner WAC!JA BI
5 Chestnut Court
Saint Peters, Missouri 63376

High Voltage Supply
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I am sure that every ham who ever built
a power supply has had the sad experi
ence of coming out with a voltage which was
too high or too low for the project at hand.
The usual practice is to try changing from a
capacitor input filter to a choke input, or the
reverse, in order to raise or lower the ava il
able voltage. Sometimes th is works, that is if
the voltage requirement is not too critical.
Other times it doesn't, and we resort to ex
pensive, power consuming, and poorly regu
lated voltage dividers.

As an example of a much more satisfactory
method, let me relate my recent experience
with a transceiver power supply. I had bridge
rectified a TV transformer fo r high voltage
and intended to take the low voltage off the
center tap of the same transformer. The high
voltage came out exactly right, the low volt
age, which was to have been 250 volts un
der a 100 rna. load, came out at 230 volts
with a choke input fi lter. An attempt at
changing to a capacitor input failed miser
ably. 350 volts was much more than the rig

could endure. It looked like time for the 20
watt resistors and all of that nonsense.

It would seem from the above that what
was required was a Riter which would oper
ate somewhere between the choke and the
capacitor input conditions, and this what I
ended up with. In the diagram you will note
a resistor in series with the positive lead of
the input fi lter section. This resistance, when
full y in the circuit, seriously limits the ability
of the capacitor to charge and as a result the
output voltage is reduced almost to the value
of a choke input. On the other hand, when
the resistor is reduced in value, the input
filter charges to a more normal voltage and
the output reflects this change. As may be
seen from these two examples, it is possible
to adjust the ontput voltage by merely ad
justing the series resistor for the desired volt
age at the required load.

It would be desirable to substitute a rheo
stat or adjustable resistor for setup purposes
and replace it with a fixed resistor when the
exact value is known.

I would suggest that values below 1000
Ohms would be most useful. In the example
cited above a 500 Ohm, 10 watt resistor was
used . Try it, it works like a charm.

206 £cut front S,...... florence. Colorado
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" Hen ry is Spending the day In bed with a code."

THE EASV WA't'!
• No look. To Read
• No Vhuol Glmmlcb

To DiI'rod You
• JUl' Lllton And Leom
B.sed on modern psychological
techniques-This coune will 10k.
you beyond 13 w.p.m. In

LESS THAN HAlf THE TIMEI
Also available on magln.le tape.
See your dealer' nowl

Alba...ntalnl thl'M 12"
LP', 2Yt lit. lnl truetlon

LEARN RADIO CODE
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Dept. 181B-

As the latest addition to the world-famous Mosley Trap
Master line of amateur antennas, the Classic 36 offers:
frequently-imitated, never-improved-upon Mosley Trap-

Master Traps; automatic bandswitching by means of
exclusively designed, high-impedance parallel resonant
Trap Circuits; ureather-tes ted Trap-Master construction.

Satisfied TA-36 owners can convert their beams to the
Classic 36 with the new TA36/CL36 Conversion Kit.

...Ie"
4610 N • .LINDBERGH Bt..VD•• BRIOGETON MO. 63042

With 'Patent Approved' Classic Feed System"
You've been hearing about the Classic Feed System and

its phenomenal success in three-element configur
ations. Now-in response to repeated requests-this

revolutionary new matching system, Balanced Capacitive
Matching, has been incorporated into the original six

element configuration of DX-proven TA-36 to create the
new Classic 36. This tri-band beam, rated for maximum

legal power on10, 15, and 20 meters, features the Classic
coax-fed balanced element for more eff ic ient beam per

formance, increased bandwidth, and maximum gain.

The Mosley name is your guarantee: Mosley builds quality
antennas and stands behind them. Wr ite factory

direct for complete specifications and performance data,
inc luding VSWR curves and ga in figures.

• Pat. No. 341 9872

LOOK FOR THE
CLASSIC 36

at the SSB Show
March 25, 1969
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Save Your Money!
Ralph Steinberg, K6GKX
no Argonne Ave.,
Lang Beach, Cali/. 90803

Don't throwaway those audio and power
transformers when they develop a defect.
You might be able to repair them without
much difficulty, or salvage them for other
uses.

1105t transformer troubles are shorted, or
open, windings, shorts between separate
windings, or shorts to the core. In a number
of cases you will find some of these defects
at the terminal points of the primary or sec
ondary windings. It is best to remove the
outer metal shell of the transformer and in
spect the terminals for a broken wire or
loose solder job. Should the terminal leads
of the windings be of covered wire, it is best
to check them as the heat from the equip
ment sometimes causes these leads to get
brittle and break.

With center-tapped windings, an open will
occur if the common connection is broken.
Filament and high voltage windings are fre
quently center-tapped by bringing the two
leads from the windings through a piece of
spaghetti tubing and soldering the two leads
together at the end . Sometimes this center
tapped lead may be cut too short when be
ing assembled at the factory and may break
the common lead and create an open. A re
pair can be made by stripping the insulation
on the center tap lead and resoldering the
two wires. This same proceedure should be
used with tapped modulation or audio trans
formers.

A short to the core can usually be re
paired without too much work. In numerous
cases it is common practice to ground one
side of the transformer as. for example. the
fi lament plus winding. If a short should
occur. all that is necessary is to reverse the
leads of the /ilament windings. Should a
short he found at some other point on the
w indings of the transformer. check it over
visually, as the insulation may have worn
off the wire and is grounding against some
thing on the transformer. When the short
is located, repairs can be made by using
varnish or electrical tape. \Vith internal
shorts in the windings, it is best not to try
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to make repairs unless you are an expe
rienced hand on re-winding jobs.

Now for some ideas to salvage those
transformers in your junk box. A power trans
fanner w ith an open high voltage secondary
can be used as a filament transformer or a
filter choke. When used for a /ilter choke,
use only the primary leads and tape the
secondary leads for safety. If the filament
windings of the secondary are open, you
can still use the transformer for the high
voltage. With the primary winding open you
can get surprising results by using the trans
former for audio output. Connect the high
voltage secondary as the primary and the
five or six volt fil ament winding as the sec
ondary. Experiment with both sets of leads
for best results.

Suppose you have a low power rig and
need a cheap and easy way to modulate it.
Dig that audio frequency output transformer
with the open secondary winding out of your
junk box and use it. Why not try Reising
screen modulation? It may not be the best
modulation but it will work well in any
emergency. AI! you need is the primary of
the transformer and a few inexpensive com
ponents and you are in business. Any ARRL
Handbook will give you the circuits; trans
former-coupled or clamp tube arrangements.

You can always use those small audio out
put transformers for small power supply
chokes. All you do is cut off the secondary
leads and use the primary. You will be
surprised how many other applications these
small transformers have if you try them in
some of your pet projects.

Where transformers are beyond repair
and can not be used for any of the ideas
suggested in this article . salvage the wire
from the coils. This will give you a good
stock of w ire to use for inductance coils,
You can sell the iron core to the junk man.

Although this article refers to power and
audi o transformers, the same ideas can be
used for salvaging interstage or modulation
transformers. A word to the wise is sufficient;
SAVE MONEY. . . . K6GKX
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One of our technicians doing VSWR measurement
using Hewlett-Packard and PRO Xband scource

WHETHER YOU

REQUIRE THE
CALIBRATION

OF A SIMPLE PAD,
OR A ROTARY

VANE ATTENUATOR

TO 100 DB,

WE CAN HANDLE IT.

CAll US!

ALL CALIBRATED AND

FULLY GUARANTEED

W ANTED: Collins 3051 Linear

HP 5248 Counter

I General Radio 1100 Frequen

cy Standard

Tektronix 514AD Oscilloscope

FOR SALE:

Tektronix 180-51

Generator

Time Mark

One of our technicians using a PRO model 9158 and
some PRO scources to calibrate a Weinschel "PAD"

Test Equipment

We BUY - SELL - RENT - LEASE

LEGER LABORATORIES
Groton Street, East Pepperell. Mass. 01437
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Transistor Oscillators
Calvin Sondgeroth W9ZTK
715 N. Elm Street
Sandwich, Illinois 60548

Many pieces of amateur radio equipment
-transmitters, receivers, test equipment
and the like use oscillators in one form or
another. These circuits generate ac voltages
at fixed points across the entire communi
cations spectrum. The signals generated by
these devices are the heart of all communi
cations systems.

In the beginning, amateurs used the spark
gap as a rather crude method of generating
rf energy. Frequencies were unimportant
then and methods of detecting the energy
sent by a transmitting station were also
rather crude. The development of the, vac
uum tube made possible the generation and
detection of signals with much improved
quality and more precise control of freque
quency. Through the years many tube oscil
lator circuits were developed with each
having its own advantages with regard to
stability and the frequency range to bc
covered. Indeed, even today a large percent
age of amateur equipment in use still uses
vacuum tubes.

During the last five or ten years, the
transistor has begun to creep into amateur
designs and a few commercial pieces of ham
gear have become entirely solid state, except
maybe for the last power producing stages
of amplification. The semiconductor ap
proach to communications equipment design
offers a number of advantages over vacuum
tubes in terms of power requirements and
thermal considerations. This article describes
and diagrams a number of solid state oscilla
tor circuits which can be used to generate
energy over _a very wide frequency range.
Each circuit, of course, has particular merits
over a given band of frequencies.

Resonators

The dictionary defines the verb oscillate
as "to swing to and fro like a pendulum."
This definition is obviously directed at me
chanical devices and might not seem to apply
to electrical circuits. Not so. An electronic
oscillator produces a signal which behaves
in just such a way. The energy generated
is in the form of an ac voltage which changes
alternately between positive and negative
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Fig. 1. A parallel tuned circuit.

potentials with respect to a zero reference
level at a constant rate per unit time. This
is the same as the motion of a clock pendulum
swinging back and forth across a vertical
line. The eleetrical analogy of this sort of
mechanical system, of course, is the resonant
or tuned circuit. It has a natural period
of vibration so to speak in terms of the
voltages and currents in its elements at a
given time. A tuned circuit can be used in
an oscillator to generate alternating current
energy at its resonant frequency.

To go back to the pendulum of a clock,
it can be noted that the clock must be re
wound periodically in order to keep it going.
Because of the frictional losses in the various
parts, the pendulum will not continue to
swing forever once it is started. To keep
the pendulum going over a long period of
time it is necessary to give it a little kick
with the spring mechanism in the clock each
time it completes a swing. Electrical res
onant circuits are exactly the same. A paral
lel resonant circuit is shown in Fig. 1. The
inductance and capacity in the circuit pro
duce the effect of making the circuit sensi
tive to oscillatory electrical vibrations at a
particular frequency, and the resistance R
is analogous to the frictional losses in the
clock mechanism. Indeed if the resistance
were zero (this is physically impossible) the
circuit would oscillate and generate ac
energy forever once it was pulsed with a
signal at its natural resonant frequency.
Maybe this is fortunate since if the resist
ance were not present, the tuned circuits
that we devise would produce incessant oscil
lations excited by signals from broadcast
stations, etc.
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Fig. 2. A series resonant circuit.
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Oscillators in general

An oscillator circuit adds the "kick to
the pendulum", The active and passive ele
ments of the circuit combine with the reso
nant circuit to keep it oscillating as long
as power is supplied . T urning on the power
produces cno ngh noise (kick) to start the
circu it oscilla ting. T his brings up the matter
of "Q" or quality fac tor of the tuned cir
cuit. Q is defined as the ratio of the stored
energy in an oscillating system to the energy
lost per cycle of oscillation. In electrical cir
cuits it can be thought of conveniently as
the ratio of the ac reactance to the de resist
ance in the circuit . Circuit losses make
up part of this resistance and must also be
taken into accounty. For example, placing a
coil close to a ground sh ield may increase
the coil loss, and thus the effect ive res ist
ance, lowering the coil Q. The subject of
Q is really quite involved, but it is only
important to realize that it is necessary to
furnish a little energy to a tuned circuit or
oscilla ting system after each oscillation in
order to compensate for the system losses
to keep it in oscillat ion.

Almost any circuit with a resonant net
work will oscillate as many of us have dis
covered when trying to b uild devices which
are intended for uses other than producing
rf energy. This comes about because an oscil
lator is just an amplifier with the appropri
ate elements to produce oscillation. To p ro
vide the «kick" to the resonant circuit , it
is only necessary to return a little bit of
the energy from the ontput of the amplifier
to the input in the proper phase relation
ship. Under this condition the amplifier will
generate a signal at the natural resonant
frequency of the network. In order to do
this, of course, the gain of the amplifier
must be greater than unity so that some
power is left over to return to the input
to keep the system going. The amount of
power required to keep the oscilla tor exci ted
depends upon the Q of the frequency de
termining circuit. The lower the Q, the more
returning or feedback power required .

rFlEOlEJrCY RAHGE cr co
200 KHZ - I MHZ 1000 PF 470 PF

I MHZ- iHIHZ
680 ""

390pr

5MHZ-;,o MHZ "" "" .. ""
Fig. 3. Pierce oscillator circuit.

Crystal oscillator circuits

The resonant circuits for oscillators are
us ually made up of coils and capacitors.
H owever. the piezoelectric quartz crys tal is
commonly used in amateur equipment, and
this type resonator will be discnssed first.
A crystal is really the same as an LC net
work and such networks can replace it in al
most all frequency determining circuits. The
crystal has the very distinct advantage of
having a very high Q and can be used to
generate signals of much better stability
than a coil-capacitor comb ination . Here it
might be well to mention that most crystal
oscillators use parallel resonant tuned cir
cuit operation. This is the connection shown
in Fig. 1. Some circuits make use of the
series resonant cond ition shown in Fig. 2.
Here the network presents only the circuit
resistance at the resonant fr equency while
the parallel circuit of Fig. 1 presents an
extremely high resistance at resonance. A
crystal not only acts like a tuned circuit;
it can look like a parallel resonant circuit
(Fig. 1) or a series resonant circuit (F ig. 2)
depending upon how it is connected in the
oscillator circuit. A complete discussion of
why this is so is beyond the scope of this
article, but information on crystals may be
found in the literature. In the circuits to
he described, the crystals are operat ing in
a parallel or anti-resonant mode unless series
operation is especially noted.

All of the circuits and valnes are de
signed around a good quality silicon npn
transistor such as the 2N706. This device
will work well in oscillators up into the vhf
range. Other types are useable and type num
ber is not too imp ortant as long as the
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interelectrode capacitances that vacuum
tubes do and their low impedance nature
makes these capacitors necessary. They pro
vide the feedback to make the transistor
oscillate. Suffice it to say that this circuit will
work from 200 kHz to 30 MHz.

Another circuit for about the same fre
quency range is diagrammed in Fig. 4. It
will not work down as low as the Pierce,
but will produce good results in the range
from 1 to 30 ~IHz. This circuit is similar to
the Clapp vfo circuit described later. The
feedback capacitors in series from base to
ground should be as shown to achieve a
proper feedback ratio for the design fre
quency. This circuit is about the same as
Fig. 3 except that the transistor is operated
in a grounded collector connection. Output
can be taken from the emitter directly, or
some isolation can be realized by splitting
the emitter load into two resistors and taking
the output from their common connection.

'"
•

-~-*c, ~ --
~'=- I .01

-=:'" 10K .L, It---oUTPUT
O["C, 2.21<

r:

>_---If-EMITTER.,. TAP
OUTPUT

RI+R202.2K

"
R2

-

FREQUENCY RANGE C, C,
l·~ MHZ

"0 "' 390 "'
4-10 MHZ 410 PF t20PF

5-SOMHZ 220PF 100 PF

Fig. 4. Alternate 1-30 MHz oscillator.

transistor is rated for the frequency to be
generated. Supply voltage polarity is for the
npn configuration and can be between 6 and
15 volts. Nine and 12 volts are good nominal
battery values. For the circuits that require
capacitor value changes with frequency,
nominal values of capacitance are tabulated.
Bias resistor values are nominal and some
experimentation with Rand C values may
he needed for optimum results depending
upon frequency and the circ~it involved. In
general the values indicated will produce
good results.

Crystal oscillators for 200 kHz - 30 MHz

An old standby vacuum tube oscillator is
the Pierce circuit with the crystal connected
between plate and grid. A transistor version
of this circuit is shown in Fig. 3. Here. as
in the vacuum tube version. the crystal is
connected in the same relative position, i.e.
between collector and base on the transis
tor. It will be noted, however, that the semi
conductor version of this circuit has some
capacity added between the «hot" elements
and ground. Transistors just don't have the

Crystal oscillators for
frequencies above 30 MHz

At higher frequencies, crystal design di
mensions become such that it is necessary
to usc quartz resonators in an overtone
mode. Indeed crystals with fundamental fre
quencies up to 30 ~IHz or so are built,
but their thickness dimensions reduces to
only a few mils. Above 3011Hz it is easier
to use a piece of quartz of more convenient
dimensions and excite it on its 3rd, 5th,
or 7th overtone (harmonic) in the oscillator
in which it is used. The overtone frequency
is not an exact multiple of the fundamental
frequency of the crystal, but that is not
important here. Fig. 5 shows a circuit for
use with overtone type crystals. It is a Hartley
oscillator and the transistor is used in the
grounded base configuration. The tank cir
cuit in the collector should resonate at the
overtone frequency of the crystal. The ratio
of the capacitors across the tank coil de
termines the amount of feedback, and mak
ing the capacitor at the bottom end of the
coil smaller will increase it. Here the output
can be taken from either the collector or
emitter of the transistor. This circuit makes
use of the series resonant (short circuit)
properties of the crystal to excite the ampli
fier. Here there is no phase reversal between
emitter and collector and the crystal feeds
back energy to the emitter in phase by
virtue of its low impedance at the series
resot~ant frequency.
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5. A n overtone crystal oscillator.
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crystal does not mean that its frequency is
that plus or minus zero. Its oscillating fre
quency is determined primarily by its physi
ca l d imensions and finishing, but it is also
affect ed by the oscilla tor circuit it is used
in. All crystals are designed to work into
a specific load capacitance (usually around
32 pF) for parallel or anti-resonant opera
tion . To provide this load capacity it is im
portant to p ut a small trimmer capacitor in
series with the crysta l in each of the anti
resonant circuits above if exac t frequency

'"

270PF
220PF

"..

'"

'"

''0'

adjustment is necessary. In cases where a
frequency error of a few kHz is not im
portant, the trimmer can be omitted . For
100 kHz standards etc., it is a must.

Variable frequency oscillators

Crystal oscillators are extremely useful
for generating precise spot frequencies, but
the high Q of the crystal makes the adjust
ment range q uite narrow. \ Vhere a wide
band of frequencies is to be covered by a
single oscillator a tuneable device is neces
sary. In the circuits just described, the crys
tal can be replaced wi th an LC resonant
circuit which can be adjusted to the fre
quency desired. The stability of such an
oscilla tor is not as good, but the ability
to adjust the freq uency over a wider range
is quite usefu l. The variable circuits below
are a hit different in schematic form, but
their operation is identical to the crystal
osc illa tors.

A ci rcuit tha t is often used in amateur
transmitters is the Clapp vfo. Its semicon
ductor version is shown in Fig. 8 and, as
noted, is similar to the crystal controlled

+
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Fig. 7. Alternat e low frequency crystal oscillator.
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Fig. 6. A low frequency crystal oscillator.

Low frequency crystal oscillators

Crystal controlled oscillators at 100 kHz
are very useful for spot frequency checks
in amateur receiving equipment. Transistors
can be used at this frequency quite easily
with the proper circuitry . The range from
20 to 200 kHz can be generated using the
circuit of Fig. 6. A close look will show
that this is the same circuit as F ig. 2 except
that an LC tank has been added to increase
feedback to overcome the higher resistance
of the lower frequency crystal. The tank
circuit values can be computed from the
formulas for the crystal frequency to be
used. The coil can be an rf choke of about
the right value and the tuning ad justed
by Cl.

An alterna te circuit for low freq uency
lise is shown in Fig. 7. It has the advantage
of not using a coil and good results can be
obtained with the values on the diagram
from 20 to 200 kHz.

T hese crystal oscillators will give cover
age from 20 kHz to 150 kHz with the proper
crystal, adjustment and tuning. Before pass
ing on to self controlled oscilla tors which
can be moved about in frequency, it might
be well to comment on the frequency accu
racy of crysta l oscillators. As has often been
mentioned in the past, the marking on a
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Fig. 8. Clapp VFO oscillator.

The circuit in Fig. 10 is shown as a matter
of interest. It has no exact counterpart in
the crystal oscillators described, but it will
work well from 3.5 MHz on up into the
vhf range. The transistor is connected
grounded base and feedback is provided by
the capacitor Cl from collector to emitter.
Cl can be a small trimmer capacitor of
about 30 pF maximum and used to adjust
the feedback at the frequency range de
sired . LI and C2 determine the frequency of
oscillation.

+

Fig. 10. Another general purpose oscillator.

cr
9-a5PF

.00''0'
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circuit of Fig. 4. The coil, and the series
combination of capacitors across it, resonate
at the operating frequency, and the large
values at CI and C2 provide for loose coup
ling to the tuned circuit producing good fre
quency stability for use in a vfo.

In the tuneable circuit, it is important
to make CI and C2 as large as possible while
maintaining reliable oscillation to keep the
coupling to the active circuit as small as
possible. Typical values at 3.5 MHz might
be 2000 pF at CI and 820 pF at C2. For
vfo use, experimentation here is in order. The
tuning capacitor C3 is a normal type for vfo's
and toroidal coils lend well to transistor
construction projects. Output can be obtained
as in Fig. 4.

Fig. 9. A general purpose oscillator for use up to
VHF.

Self controlled oscillators at the low and
audio frequencies can be devised using tuned
circuits, but their circuits are so many and
varied that they are omitted here. At these
frequencies oscillators commonly use Re
time constant properties to produce the re
quired signal; e .g. multlvtbrators, unijunc
tion transistor oscillators, etc. The waveforms
produced by these oscillators are more or
less rectangular and they are intended for
keyers and other timing circuits. The sinusoi
dal oscillators outlined in this article will
give frequency coverage over the entire
spectrum for amateur use and should be
adequate for most purposes.

In closing it might be well to note again
that the circuits and values shown are gen
eral. The usual ham method of "cut and try"
may have to be used if the circuit doesn't
oscillate at the first connection of power.
Variations in crystals, tuned circuits and
transistors are inevitable. The circuits and
values shown provide a good starting point,
and in most cases little adjustment will be
necessary. . . . W9ZTK

"
.001

12K

The circuit just described will provide
most of the rf frequencies for ham vfo
use, but the circuit of Fig. 9 can be used up
to 200 MHz in test equipment, etc. It is
of the same configuration as the crystal oscil
lator in Fig. 5. In the tuneable version of
this circuit, the crystal is simply replaced by
a short circuit and the tank circuit values
in the collec tor control the frequency of
oscillation. \ Vithout the crystal in the circuit
the frequency stability is degraded, but this
oscillator can be used up to vhf in a grid
dip oscillator.
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• 6 THRU 160 METERS • FEEDS 2nd RECEIVER
Model PT, with built-in power supply, transfer relay, connecting

cables, wired and tested. Amateur Net ,.. $59.95

6527 • RALEIGH, N. C. 27608

• A frame grid pentode provides low noise figure with ability to handle strong signals,
greatly improving the sensitivity of the receiver section of a transceiver.

• A unique .built-in transfer circuit enables the PT to by-pass itself while the transceiver
is transmitting. The PT also feeds the antenna input of a 2nd receiver as well as
muting it.

AMECO
DIVISION OF AEROTRON, INC.• P. O. BOX

Closed-circuit TV Camera
ATV RESEARCH announces the avail

ability of its new line of SOLID-STATE
MODULES for building your own TV cam
era (vidicon type) or for updating existing
cameras. Through the use of these wired,
pre-tested, encapsuiated modules building
a complete camera can be accomplished in a
single evening. No previous TV knowledge
or special test equipment is required.

Modules include: (I) Video module,
(2) Vertical sweep module, (3) Horizontal
sweep moduie, (4) RF modulated oscilla
tor module and (5) DC-DC HV module.

Using the first four modules, experiment
ers and constructors can build a complete
TV camera (less power supply) . Power
requirements include 12V for modules and
focus coil, 6V for vidicon filament and 200
volts for the vidicon control circuitry through
the use of the (5) module which amplifies
and rectifies the horizontal sweep pulses.

These modules are compact, light weight
and economically priced from $10 to $20
per module. Each module comes complete
with hook up instructions.

Write ATV Research, Dakota City, NB,
68731.

Dear Kayla,
As an RTTY enthusiast, I was pleased to see

several articles on the subject in the January issue.
I feel I must comment on the WA8DCE article on
page 42, however, as several statements are not
only misleading, they are erroneous.

First ham radio pioneers did NOT develop
"Frequency Shift Keying," We didn't even get on
ham RTTY until after WW II, and "f.s.k." was in
use soon after WW I by commercials.

The author mentions that 2975 is the "Mark"
frequency , and that 2125 is the "Space" frequen
cy. Not true, this is backwards, with mark always
being the lower of the two, viz. 2125. The part
that confuses most newcomers revolves around the
use of lower sideband for receiving. The transmit
ted "r.f." is actually lowered for space, which then
changes the tone in the speaker higher for audio.
This is confusing, and most unfortunate, but that's
the way it got started and remains to this day. You
carr listen on upper sideband, of course, but then
the tones come out backwards in the speaker from
normal. "H. F." and "V.H.F ." techniques are iden
tical, and the use of lower sideband for receiving
on h.f. then gives the proper relationship of mark
and space tones in the speaker (and also the RTTY
demodulator) . .

When he spoke of the tones generated by the
"a.f.s.k." unit into the mike input, he was correct
again, "lower sideband" position on the transmit
ter is used if it is a "s.s.b. ' type with suppressed
earner.

I hope this clarifies the situation, which is con
fusing enough even when understood perfectly.

Irv Hoff, W6FFC
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Ralph Hanna 1f'8QUR
3023 Emmick
Toledo, Ohio 43606

Heathkit

HW18-3160

Meter SSB

Transceiver

Toledo has always been a town that was
active on 160 meters. This goes back to
the very early days when mobile operation
was not permitted except on 5 meters.
W8HSW and several others got "together
during this time and put a 160 meter rig
in an automobile. The whole amateur fra
ternity of Toledo was really shook when
they proceeded to come on the air one Satur
day morning and moved all over town oper
ating as a portable. Someone got so upset
they called the FCC in Detroit to complain
onl y to find out that W8HSW had written
the FCC as required and advised that they
would be operating portable from about 20
different street intersections.

As soon as the 160 meter band was
opened for mobile operation. Toledo was
quick to do something about it. It was easy
to get the car DC receiver to tune to 1800
and not lose too much of the b roadcast
band . A simple two or three tube transmit-
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ter crystal controlled was easy to build .
The end result was that Toledo had an aw
ful lot of mobiles on 1812 kHz plus at least
5 boat mobile to say nothing of the home
rigs that could operate on 160.

With this interest on 160 it was only
natural that I should b e interested when
Heath Company announced they were going
to put out a 160 meter Single Side Band
transceiver. Very few of the SSB exciters cov
ered 160. Down converters to go from 40
meters to 160 seemed such a waste of power.

The kit was a little longer coming than
1 had planned and arrived a couple of days
before we were to leave on four weeks
vacation on our boat. I took the kit along
so I could work on it on a rainy day and
in the evening when aU was quiet. I can
now have great sympathy for those fellows
who put a kit together in an apartment. I
am used to a large work bench in the b ase
ment so this was a new experience for me.
Pick up all the parts and put them away
when Virginia had lunch ready, put them all
away when we got ready for bed and b e
sure to store them real good so they would
not upset in rough seas on the next day's
run. Anyhow it went together in the usual
fun way that all Heathkits have a habit of
doing.

Sometime along the way the FCC changed
the portions of the band that could be used
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in various areas and also changed the input
power limits in many cases by a considerable
amount. As a result of this, interest in
160 has increased. I'll bet there are people
on 160 that haven't been on since before
World War II.

I was glad that I had the HWI8-3 be
cause I was in there with the rest of them
with no trouble at all. The SSB or AM fea
ture was sure good too . The two crystal
control frequencies were OK but too often
the other station would not be transmitting
on same frequency as he was receiving.
When it was explained that you were crys
ta l controlled, it was no problem to get
him to zero beat your frequency. The clari
fier could th en take care of any slight d rift.
It was surprising though how many of the
fellows were crystal control, especially the
mobiles.

It d idn' t take me long to find out that a
VFO would make operation real fun. It
also took even less time to find out the
LMO in the SBI OO tuned th e exact range of
frequencies needed for the VFO in the
HWI8-3. A simple coax cable with a crystal
socket on one end and an RCA plug on the
other and I was in business with a real
fine VFO. The only drawback here was
that the dial runs backward but you can
easily get used to this. Any VFO that tunes
5.2 MHz to 5.4 Mllz will work very nice.
The instruction hook tells all that is re-
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quired for a VFO and anyone who wants
to go this route should have no trouble.

Operating was real fun and contacts were
made like back when I first got my ticket
man y years ago. Actually with sideband it
didn't seem so crowded . Maybe this was
d ue to the sharp crystal filter in the HWI8-3.
Enough of the operation of the rig, so now
on to the technical.

Enough has been said in the past on the
ease of construction of a Heathkit that I
won't to into it here. No trouble was en
countered in tuning and adjusting. The only
trouble was that the HW18-3 takes 250
volts on the low side and both my power
supplies were wired for the 300 volts. Since
I wanted to use the same supplies for both
rigs a switch was installed in both the ae
and the de supplies . By the way, a newer
HP23A supply has the switch already in
stalled .

One point that sticks out is that there
is no relay used to go from receive to trans
mit. It's like magic, no relay clatter, the re
ceiver goes dead and as soon as you talk
into the microphone the meter swings. This
is accomplished with several diodes. The
first of which is a clever T-R switch in
the antenna circuit where the diode is back
hiuscd to cut off so no rf can get to the
receiver in the transmit position, hut in re
ceive the diode is like a short circuit. I
checked with a calibrated signal and found
no difference with the diode shorted out
or with it in the circuit. While transmitting,
the unused portion of the receiver is also
biased quite high so that it is completely cut
off. A T-R amplifier tube is controlled by
the PTT switch on the microphone and this
places the high positive bias on the T-R
diode. This same portion of the PTT switch
also control the negative bias on the re
ceiver tubes, which are cut off when trans
mitting .

Except for the control system mentioned
above, the circuitry is pretty much a stand
ard dual conversion RIter type transceiver .
The if is the usual Heath 3395 kHz. A four
crystal lattice RIter gives good selectivity
of about 2.1 kHz.

The transmitter ends up in a pair of
6eES beam power tubes. "Sylvania News"
tell us th at these tubes can be run in SSB
service 1.25 times their regular rating which
would be about 175 watts for one of them.
Since Heath only runs them at 100 watts
(200 PEP ) they are not working too hard.
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MURCH ELECTRONICS
FRANKLIN, MAINE 04634

See your dIstributor or order direct.

Provision is made to run in the AM mode
by a front panel switch . In the AM position
a minimum of 40 watts is run in the final
and this is single sideband with carrier so
that it appears much stronger than 40 watts
of straight AM. The ALC action is a bit
stronger here than on SSB.

As mentioned above, ALe is incorporated.
This is accomplished by picking off any
positive audio swing of the grids of the fin al
caused by too much grid drive. The audio
is rectified and filtered and used to control
the transmitter if, mixer and driver tubes.
The same circuit was high negative bias
applied in the receive position which effec
tively cuts off the transmitter.

The tune up and alignment was so simple
you wouldn't believe it. Adjust the slugs
in the if coils for highest S meter reading
and that is it for the receiver. The trans
mitter was just as easy. Set the bias, adjust
a couple of slugs, then adjust the carrier
null.

There is no fin al ad justment for the trans
mitter as this is all pretuned to match a
50 ohm antenna. ·

Checking the output on SSB showed that
with a single tone signal, the unwanted
sideband was down 47 db and the carrier
was 46 db down after the balanced modu
lator was touched up just a bit. The output
was just a bit over 105 watts PEP. On AM
with no modulation the output was 20 watts
and the modulation increased it. Good on
the air reports were received from everyone
when using either mode and, of course, the
SSB signal was much more potent.

The receiver performance is really some
thing, I thought that the all hand receiver I
have been using was good but this one is
better. You would be surprised at how much
the noise is reduced with the sharp 2.1 kHz
filter. I didn't think it possible that the 4
crystal filter would be this sharp but I
couldn't prove any different. The sensitivity
was better than the 0.5 microvolts that Heath
claimed by about .01 microvolts.

With the new F CC changes for 160 meters
there should be a lot of activity this year.
Here is quick easy way to get there and
much better than a transverter. 11y antenna
leaves a lot to be desired so I'm going to
have to do something about that, maybe
a vertical on top of the tower.

. .. W8QUR

REPLACES BALUNS
REP LACES ALL W IRE

EXCEPT C O AX
OPERATES 10

TH RO UGH 80
METERS

IMPROVED RECEP·
TION FO R SWLs

,

USED EQUIPMENT
TRANSVERTERS
('ollln~ 6281-$600.00
Swan T Y-2. 14 ~IC I F

$260.00

TRANSCEIVERS
Galaxy Y )'lark 11, AC,

YFO . CW , tnter YOX
lind Cllllhrator-$525.00

r tentcrerter s HR · l 60,
+ DC-$249.00

S wan HW 175 + 111"23
$150.00

gwan 3;:;0 ror $350.

H ammarlund }f(1l70 AC
$259. 01) :\[1nt

H amma rtund HQ ll O AC
Y H I<' WlIS $250.00. now
$225.00

TRANSMlnERS

RECEIVERS

ApSl."h ie--$ 135.00
-A meco TX -62- $ 125.00

Elco 1:la- $SO.1m
• ruoue Klng scec Was

$4.00.00 . now $310.00 L1NEARS
lI alll rrafiera IlT-H W as

$22.').[10, now $200.00 X attonal XCI, 2000-
"Ha mmarlund HX -50 $350.00

$250.0 0 *Heat h Ch ippewa KI. - l
*Kene ra- $l 25.00 $450,00

.";Qulpml."nt on consignment. ~o t rades or dtscoun ts.

NEW 51-51-5
MULTIBAND DIPOLE ANTENNA

For Amateurs
- SWLs

UTILITY

"SERVICE- Aim" FRiENDliNESS"- -
To Radio Amateurs For 32 Years

WE MUST BE DOING SOMETHING RIGHT.

PHONE
518·842

8350

SPECIFICATIONS
MODEL b8A • bBB
AV ERAGE SWR 1.7 to

I or b etter.
OVERALL LENGTH

102 feet
INCLUDES 30 feet

leadin
10· 15·20-40-80 Meters WEIGHT 23,4 lbs.

Model 68A-1000 W atts-2000 P.E.P..__ 34.50
Model 68B-5oo Watts·IOOO P.E.P __ .__ 26 .50
Model 860-For Reception Only . 11.95
Models b8A and 688 operate 10 through BO meters with
a typica l dipole ra d ia ti on pattern with in t he frequency
ra nge. A sea led center unit provides connection to 7-22
copper antenna wire and 30 feet of heavy duty twin
lead . Twin lead is equ ipped with a sealed coax fitti ng
for connection to a random length of coax transmissio n
line. May be used a s a flat dipole or " inve rt ed V". Not
effected by wide changes in climatic conditions.
Mode l 860 is for reception on ly and covers all short
wave and broadca st bands. C onsists of 100 feet an
tenna wire . 30 feet twin lead plus 25 feet of coax for
direct connection to receive r.

Prices may be discounted 10% in Ileu of trade.

J ust off Exit 27 on Thruway
Distributors of all major lines

r;:.., of amateur equipment.

LAI[ID~ ~[D] IiiJ [ID£~~ ~Cmy. INC.

185 WEST MAIN, AMSTERDAM, N.Y. 12010
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THE STELLAR -CASE STATION IS NOW A REALITY
THE ANSWER TO THE TRAVELING HAMS NEEDS

An internationally-known D'X'er, Mr. Gus Browning, W4BPD, is p lanning to leave on a new
DX-pedition d uring the month of February, 1969. He is taking with him two specially designed
Stellar-Case stations . These stations will be contained in two custom cases, containing a Galaxy
V transceiver for 80-10 meters, power supplies, remote V.F.O:s, a specially.built Galaxy 160
meter transceiver, spare parts kits, microphone, keys, log books, tools, meter, and so on.

Naturally, one case size will not mee t all requiremen ts, so Stellar has arranged to utilize
several different sized cases, in order to best meet the cus tomer's requirements.

A special case will be cus tom fi tted to the customer's requirements, whatever they m ay be.
These cases are extra-heavy-duty fibreglass, bound with aluminum. The fibreglass is, in most
instances, over ¥S" thick. A traveling ham station, which weighs between 35 and 75 pounds,
is quite heavy, and requ ires extra protection. The interior of the Stellar-Case is lined with
poly-urethane foam to prevent the equipment from moving with in the case.
For a q uotation on your Stella r-Case, please submit the following: information:

Make and model of equipment to be installed
Dimensions of any home brew units
List of all accessories
Whether you wish all to be in one case, or in two cases

Stellar Industries also m aintains an extensive inventory of all major lines of amateur equip
ment, and consequently can supply these Stellar-Cases complete with all-new equipment in 
sta lled. \ Vrite us for a quick reply quotation.

stellarffi ndustries
111'1'. Ilf smua I, lu.

SALES AND SElfV/CE

10 GRAHAM ROAD WEST
ITHACA, N Y. 14850

TELEPHONE: AREA CODE 607 273-9333

,

Tell Our Advertisers

You Saw It In 73

ARE YOU PAYING 75c A COpy OR 33c?
Righto , , . that's Hc a copy for 73 when you buy it in three year batches. Figure

it out. 36 lovely issues of 73 for $12. Send cash, check, MO.

All subscriptions will start with the February issue unless otherwise
specified.
-----------------------------------------1I I
I Neme C, II I
I II Address I

i C;ty Stete -.z;p I
I r
I I I b b b $ f h The se rates a re II / prefer to e a su scri e r m .........h.......... / 2 or tree years Id 'd I
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COOL IT!

\Vhen constructing any piece of electronic
gear that requires cooling, the average ham
often does not have available to him the
eq uipment or information to do a fi rst class
job. Even with the proper blowers available,
if improper techniques are used, inadequate
coo ling may result in tube and circui t dam
age. Math as applied to air flow is fin e but
unfortuantely few hams have the patience
or associated equipment to use it . The follow
ing article was written with the hope that
it will pnt and keep more hams on the
air with their favorite VHF rigs.

At hamfests, auctions and surplus stores
he on the lookout for blowers of various
types. Do not be afraid to use large size
hlowers if mounting is practical. Squirrel
cage blowers are to he preferred over de
high rpm surplus types. The high rpm blow
ers do not last very long in continuous serv
ice and also produce a terrific racket. This
is the p rice paid for small size. Higher
Hl'M cage tYf ' S are to be preferred over
lower rpm blo 'ers for cooling VHF tubes
with special air system sockets such as the
4X2.50 series .

David Oli,:a-K9CNN
818 Valley View Dr.
Glen Ellyn, lll. 60137

Some VHF tubes requtrmg forced air cooling.
Top left to right; 5D22-4-250, ·1·125, 4-65, 6146,
2£26, can be cooled by low velocity type blowers.

Middle row; 6283, 6383 (waler cooled} , 8119,
4CX250K, 4CX250, 8L800 k lystron (may be con
duction cooled also).

Bottom row ; 68Rl, Thermochrom temperatllrc in
di cator crcj-cns '" , and 2C39. These tubes are best
cooled by medium to heavy duty high speed blow
ers of the squirrel cage type and may take up to
1/ 6 HP motors wi th speeds from 1800 to 3600
RPM.

A 1296 Me triplet using a favorite cooling
m eth od here. No back pressure is produced by
blo wing the air across th e cooling /ins of the 2C39.
Running in tripler service with 800 volts 011 the
plate and in excess of 10 watts R F out, the tube
and blower are both cool ! This would not be
possible 1I;;th this small blower in an enclosed
cavity construction . Th e blower is mounted on rub
ber grom mets to avoid "blower modulation" of the
tube. This may happen with high frequen cy tubes
because of the clos e elem ent spacing required.

... .
1

Flexible tubing and clamps of all types
can be useful in making connections from
the blower to the area to be cooled. A
central air box with several outlets of small
er tubing can he used to cool several small
tubes. This eliminates the necessity of mak
ing a pressurized chassis which is sometimes
inconvenient.

Small holes in sheet metal boxes can be
very conveniently plugged with epoxy ce
ment which will stick to almost anything. Be
careful not to put epoxy on any screws you
might later want to remove as this could
prove a calamity!

A good "poor man's" blower can be made
from a phonograph motor) using a small
fan blade mounted in a tin can with the
ends removed. Brackets can be used to
mount the ca n near the tube to be cooled.
Rubber grommets should he used to mount
the motor to minimize the vibration. This
arrangement makes a neat little wind tun
nel that is easy to handle for small cool
ing jobs.
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•
Screening over open areas for rf tight

enclosures must b e chosen with care. Small
mesh screening is to be avoided as it will
slow the air flow. Pre-punched aluminum
screen is to be preferred, or even make your
own covers with 1i6 to ~4 inch holes for the
air to escape. Remember that the larger
the area to be cooled the more air flow
you need. The more obstructions to the flow
such as sockets, chimneys and tubes, the
more high speed air you will need to do the
job.

Your blower may speed up after installa
tion is complete and all plates are in place
for an air tight compartment. This is an indi
cation of too much back pressure and will
cause blower overheating. A larger blower
is in order or this condition may be re
lieved by partially blocking the air intake.
This will slow down the blower to its nor
mal speed b ut will decrease the cooling
efficiency of the system . The best solution
for a situation like this is a blower that
will handle higher back pressures, and this
is not necessarily cured b y the size of the
blower.

Rules for cooling- -
I. Don't add on the blower as an after

thought. This will complicate construc
tion of a rig enormously and the blower
selected sometimes will not fit at all!

2. Cet the blower as close to the tube as
possible for best cooling.

Top lelt to right, squirrel cage brute 1/6 HP.
squirrel cage puller type (draws air into cage) .

Bottom row, squirrel cage with "phono" motor
(t'eTY limited cooling capa bility), and last th e
DC motor su rplus special. This operat es at 28
V DC, 1 amp. and 15,000 RPM. At hall speed the
noise is terriffic! M otor life due to brush wear is
also poor. This type oj blower produces much
elect rical interference and also requires a separate
DC supply to operate it.
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3. Use a small enclosure in preference to a
big one; make an enclosed box for the
tube to be cooled with input and output
holes.

4. Avoid, at all costs, right angle bends
or corners unless the blower picked for
the job is more than adequate. A straight
shot from blower to tube to vent is the
best way to cool.

5. T ake advantage of "convection construc
tion» whenever possible; let the heat
rise and not be trapped in enclosed spaces.

6. Bypass blower leads for minimum "hash"
in terference; use brushless type motors
whenever possible.

7. The q uieter the blower the better. Other
hams do not relish hearing loud blower
sounds modulating the carrier with vib ra
tion and tnike pick-up.

8. Be sure to alIow adequate screened open
ing for the air exhaus t, to avoid building
up unnecessary back pressure.

9. Use temperature indicators if in doubt
of fin al tube temperature. Observe all
safety precautions while measuring tem
peratures when final is operating.
Proper air cooling for your final will pay

off in fewer breakdowns and more hours
of carefree QSOs. Now-p ick up your best
blower and start build ing that favorite VHF
rig.

. .. K9CNN

"Temperatur-e indiea t fng- crnvons are a vailable from
Thermochrom, Curtiss " ·right, P rinceton Divieic n ,
P rinceton. xew -I e r-sey, ,,'hen the t emperature of the
c ] a von rubbed on t he lu be su rraco is exceeded t he color
ctmn ecs. I n no cuse should the tuhe tompernture exceed
th e munutacturers ra t ing. nnd nn,r t umpnr ntu ra a bove
~50°C means trouble.

Dear Wayne,
How much tongue in cheek is involved in your

de W2NSD/1 in January I don 't know, but I like
it anyway. The second paragraph on page 4 is
a real honey. Please note that several channels on
20 meters have been occupied as you suggest for a
long time. 14,336 is the Independent County Hun
ters Net. We are on 7 days a week, almost all day.
We have a common interest and we really get along
as good friends. On 14,332 is the International
Single Sideband Net. They have a great comrad
ship and even put out a lovely little magazine once
or twice a year, Of course 14,340 is the CHC Net
with ole K6 Bad Xample. When 50 or so ham s,
all interested in the same thing, gather on one
channel together it leaves lots more room for in
dividual QSO's.

Bertha. WA4BMC
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A New Support

or That Beam
Peter D. Black KIM YV
Gage lli/l R d.
Pelham, New Hampshire 03076

• •

There is almost always more than one
way to skin a cat, or even to support a
beam. so here is what I believe to be a
slightly different approach . Having reached
the age of reason or cowardice. whichever
you prefer to call it, my ideas were con
centrated on bringing the beam down to me
for adjustments or repairs rather than climb
ing up to it. Also being oriented, by reason
of employment, to supporting wires on poles,
my thoughts naturally turned to that meth
od, so how to run a beam up and down
a pole was the problem.

From somewhere I remembered that a
prodnct called Un i-strut looked a good deal
like a track and was quite strong. Here's
the result which has been through two full
years with the beam in place, and has been

56

raised and lowered many times with the
greatest of ease. All the fabrication was
done at a workbench in my cellar with only
a portable electric drill (%") and the typical
assortment of hand tools.

The attached picture and sketches are
almost self-explanatory. The pole is a 45
foot, class 5, treated hard pine, which was
obtained from a pole treating plant about
ten miles away and delivered to the site
by the supplier. I was permitted to pick
out a nice straight one from the yard. The
attachment of track, winch, etc. was done
in my yard very close to the appointed
place of setting. The track is standard Uni
Strut channel ( H;; inches square) which
came in 8 foot lengths. The brackets which
attach the track to the pole are ~ inch
x III inch Hat iron, bent to shape with a
vise, 'and fastened to the pole with ~8" x 2"
lug screws. Sections of the track are fasten
ed together with the same II inch x I ~ inch
fla t iron. The cradle which supports the rota
tor and slides up and down the track is
:s inch x 4 inch flat iron, again bent cold
at the vise in the cellar. Bending of both
the brackets and cradle pieces was accom
plished quite eas ily by clamping the piece
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cable was in place over the pulley at the
top. Lacking complete confidence in my own
work, I did step the pole for climbing but
have not had to go up yet. The steps arc
at 90 0 instead of 180 0 , as is customary,
to permit the beam to clear coming down.
In my case the control cable and feed line
are supported at about 20 feet above ground
on the trunk of a tree about 25 feet away
from the pole, and a slightly slack loop
maintained to the cradle when at the top.
This permits the cradle to be dropped with
out disconnection of these feeds. It can be
lowered only in one position where an beam
elements clear the pole and steps in coming
down.

\Vork ou t your own details of construction,
gentlemen, and I'm sure you can improve on
mine. Oh, I forgot to mention-you'll find it
real cheap, if you don't count your hours
of work in fabricating and assembly.

UNtST RUT

UH1STRUT HUT a SPRIHG

SUPPOR T TO POLE

I'r't, ,
:J: fW'/j
~_J f------,
I
I

SLIDING CRADLE

WE DGE- .. -xI/S---;:"-,!A
TO HOL D CRADLE

FIRMLY AT POLE TOP

,

AT IRON

.. - FLAT IRON

;VlJ.. )( ..-FL

•

In
• ..... " .. )( t II

n.. UNISTR

BOTTO M NUT LEF T LOOSE ENOUGH TO

PERMIT CRADLE TO SLIDE 0f0I UNtSTRIJT.

. .. KIMYV

"What's the beef this time? Interfering with your
TV reception again!"

in the vise and attaching a three foot piece
of two by four to the p rotruding piece to
be bent, using "C" clamps. The bends pro
duced are square and sharp enough. Near
the top of th e track, a piece of the same
J~ " x 4"iron is attached to the face of the
track and bent as shown to provide a slot
into which the cradle is pulled up, thus
holding the crad le tightly against the track
at the top. This seemed necessary because
the three bolts which hold the cradle to
the track must be a little loose to permit
the cradle to slide on the track. There should
be one of the track brackets to the pole
near this slot.

Above the top of the track, I mounted a
pulley wheel of fair size (four to six inches
diameter) attached to the sides of this track
with the aforementioned ~" x l }i" iron. I
bent this in a loop over the pulley, close
enough so that the steel cable over the
pulley could not get out of the groove of
the wheel. The winch, again mounted on
~" x Ill" iron, fastened to the pole with
lags, is a small boat winch, designed for
1600 Ibs. pull, and picked out of the cata
log of a famous mail order house. The cable
is fin e strand flexible steel rated at 700 Ibs.
breaking strength. The combined weight of
cradle, rotator, and three element beam to
be lifted is less th an 100 Ibs.

The pole was set about six feet in the
ground afte r complete assembly but with the
cradle and beam temporarily removed. The
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The Case or the

112 Wavelength Feedline

RADIATION
RESISTANCE

R. T. Hart W5QJR
Omega-t Systems, Inc.
516 Belt Line Rd.
Richardson, Texas 75080

I
TRANSMtTTER --, I

'" 1

Fig. 2. Simplified antenna system.

tern, is that the antenna must be physically
separated from the transmitter, hence the
need for a feedline. This article is concerned
with coax feedline. If an antenna tuner is
used, this line is short and the antenna is
virtually moved into the shack. The normal
procedure for amateur antennas is to use a
CO,lX line length just long enough to go
from the transmitter to the antenna, and
herein lies the problem. If a random length
of feed line is used and the antenna docs not
have the same radiation resistance as the
coax characteristic impedance (nominally 50
ohms), the power doesn't get to the antenna
due to losses in the mismatch and to radia
tion from the coax. For this case, the coax
becomes part of the antenna system. On the
other hand, if a half wavelength of coax
(or multiple) is used, the elfcct of the coax
may be disregarded. The coax itself is the
equivalent of a series reson ant circuit. \Vhen
the coax and the antenna are connected, if
the line length is proper, the antenna feed
point is virtua lly moved to the tra nsmitter
end of the coax.

\Vith reference to Fig. 2, note that the
entire antenna system can be simplified to
the resonant circuit of the coax and the
resonant circuit of the antenna, with the
radiation resistance (feedpoint impedance)
as the desired "load" for the transmitter. If
the coax is a half wavelength long (or
multiple), it effectively will be series reso
nant and thus a short circuit. If the antenna
is also resonant at the same frequency,
maximum current will flow in the radiation

1
I
I

R,

1,""S.rrT£'~(~'W>"--+-;;'
I ANTENNA
I_ [QUI'o'ALENT - -1

CI RCUIT

Fig. 1. S eries resonant circuit.

The antenna, one of the most important
clements in a communications system, is
often the least understood p ortion of the
radio amateur's station. It has been demon
strated that many antennas, when correctly
tuned, produce an increased efficiency of
10 dB or more in receive and transmit signal
strength, compared to the amateur's normal
tuning method of using a VSWH Bridge.
These facts have become apparent in the
number of inq uiries and comments received
by the author in the use of the Antenna
Noise Bridge (73, October, 1967). The pur
pose of this article is to briefly describe the
essential features of an antenna system and
their optimization for maximum perform
ance.

An antenna is basically a resonant cir
cuit. For maximum performance it must h e
tuned to resonance for the same reason
that the transmitter output circuit must be
t uned to resonance. When the transmitter
freq uency is changed, it is standard prac
t ice to "dip the final", and the antenna res
onant frequency should also be changed if
ma ximum performan ce is desired.

The antenna is basically a series resonant
circuit with a resistive component, as shown
in Fig. 1. The resistive component is re
ferred to as the radiation resistance. Maxi
m um current flow will occur in the resistance
only at the resonant frequency. The value
of the resistive component is a function of
antenna height, ratio of physical to electri
cal length (loaded antennas) and other fac
tors. The resonant frequency is a function
of the physical characterist ics of the antenna
and proximity to other objects. The major
problem , when looking at the overall sys-
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Model RTY-3SB filters, tuned for ooeration
with SSB transceivers 179.95

Mo del RTY-3K same as Model RTY-3 b ut
with built-in AFSK keyer. 159.95

MODEL
RTY-3

Improved model of our solid
st a te RTTY receiving convert
er. Three shift frequencies ,
850. 425, and 175 cycles. This
audio filter co nverte r ha s
p roved itself in many ham
shacks. The circuit is made up
of limiter, amplifier/filter driv
er, 3 stage fi lt e r, detector,
p ulse shaper, and selector
mag net keyer. 100 volt 60 ma o
loop supply included .

Sti ll o nly 139.95

• INC.
P.O. Box 175 EAST FALMOUTH, MASS. 02536

res is tance and hence maximum antenna ef
ficiency .

If the coax is not a half wavelength,
changing the length of the antenna can
cause the entire circuit to be resonant, b ut
the effect is to cause the coax to b e part
of the resonant circuit and hence radiation
from the coax occurs. In addition, the an
tenna itself will not be a resonant circuit;
hence, the resultant high impedance of the
tuned circuit will prevent maximum current
flow in the radiation resistance. This is not
true if the antenna radia tion resistance
is the same as the characteristic impedance
of the coax. Another effect is that the value
of rad iation resis tance measured at the
transmit end of the coax is not the same
as the value a t the antenna if the coax
is other than ~~ wavelength and the radia
tion resistance is other than 50 ohms.

The problem is aggravated by the fact
that the antenna is resistive only at the
true resonant frequency of the antenna. A
few kHz from the antenna resonant fre
quency, the value of capacitive or induc
tive reactance reaches a high value for the
antenna itself. Hence, the coax is no longer
properly terminated, even if it were 50 ohms

at the resonant frequency. The effective
bandwidth of the antenna wiII b e greatest
if a match ing network is used .

Most amateur antennas, p articularly 80
or 40 meter dipoles and mobile antennas,
have a low value of radiat ion resistance.
These antennas will have low efficiencies
un less a matching network is used to over
come losses in the antenna conductor. (See
the ARRL Antenna Handbook.) Most beams
use a matching network and are extremely
difficult to adjust properly using a VSWR
Bridge. T he W SWH Bridge has the basic
limi tation that it canno t differentiate be
tween resistive and reactive components.
Most amateurs, not reali zing this limitation,
operate their nntennn at the frequency of
lowest VSWH, which is not necessarily the
same as the most efficie nt frequency.

If a system is tuned using the following
steps, maximum efficiency will occur:

(1) Usc half wavelength coax, or multiple
thereof, or locate the Bridge at the
antenna feedpolnt.

(2) Tune the antenna to the desired fre
q uency.

(3) Adjust the matching network for
50 ohms.
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If this procedure is used, minimum VSWR
will occur at the frequency of optimum
efficiency. If the coax is other than 3~ wave
length (during tune up), the antenna is
not properly tuned, or if the radiation resist
ance is not the same value as the charac
teristic impedance of the coax, minimum
VSWR will not occur at the frequency of
highest efficiency.

If the system is operating properly, chang
ing the length of coax will not affect the
VSWR reading. (Use l( wavelength coax for
worse case measurement.) Thus, when ad
justing an antenna using a VS\VR Bridge,
if the coax line length is alternately changed
between measurements, eventually a proper
combination can be reached. This is a tedious
process and does not give an indication as
to what to do to adjust the system. For
this reason, an rf bridge is required to
measure independently the resonant fre
quency and radiation resistance to allow
tuning the antenna to the desired frequency
first then to allow adjusting the matching
network. Many rf bridges are available for
this purpose, including the Heath Kit An
tenna Scope, the Millen Bridge, General Ra
dio Bridges, and the Ornega-t Antenna Noise
Bridge.

A mobile antenna, particularly on 40 or
80 meters, must utilize a matching network.
The nominal radiation resistance is typically
very low and when the system is operated
at the frequency of minimum VSWR with
out a matching network, the resonant fre
quency will be out of band and the antenna
will not give maximum efficiency.

The same comments hold for beam an
tennas. Here again, minimum VSWR does
not necessarily mean that the antenna is
resonant and the matching network is ad
justed properly. Also, if a coax line of other
than ,~ wavelength is used, the entire sys
tem may be "down in performance" by many
db.

When using a multiband antenna, the
coax length should be chosen for a multiple
of )f wavelength for all bands. Example:
For a 10-15-20 triband beam a )f wavelength
coax on 40 meters (approximately 44 ft. RG
8U) gives 1 wavelength on 20, Bf wave
length on 15, and 2 wavelengths on 10. If
this is too short, the next length would be
1 wavelength on 40 (approximately 88 ft.
of RG-8U) which gives 2 , on 20, 3 x
on 15, 4, on 10 meters. If this is too long,

BTl LK-2000

LINEAR
AMPLIFIER
For 55B, CW, RTTY
Maximun legal input
Full loading SO-10M

Rugged Eimac 3.1000Z
Dependable operation
Easy to load and tune
No flattopping with ALe
Distinguished console

Instant transmit
High efficiency circuit
Designed for safety
Fast band switching
Real signal impact

Price •••• 57950 0
READY TO OPERATE!

\N ,
S10C\C

THE DRAKE
R-48 RECEIVER

ALSO IN STOCK:
T·4X8 Transmitter $430.00
AC·4 AC Supply 99.95

and other Drake Accessories

The Drake R·48 offers many fine features •••
linear permeability tuned VFO with 1 kc dial
divisions. Covers 80, 40, 20, 15 meters eem
pletely and 28 .5 to 29,0 Me of 10 meters
with crystals furnished. Four bandwidths of
selectivity, .4 ke, 1.2 kc, 2.4 ke, and 4.8 ke.
Built·in Notch filter , Noise Blanker, and 25 KC
crystal calibrator. Product detector for ssa/cw.
Diode detector for AM ••• Plus many other
features ...

R·48 Receiver $430.00

&eta#t4 RADIO

",~"c"",•••CCQ.c•••• , •••••##..###.

We also have a l~rge selection of used
equipment - Write for latest Complete list.

BTl AMATEUR DIVISION

Holstrom Technical Products
4616 Santa Fe, San Diego, Ca. 92109
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it is better to coil up the excess in the
corner rather than cut it off and not have
the proper electrical length of feedline.

To achieve maximum antenna perform
ance these considerations should be applied
to all amateur antennas in addition to the
normal choice of antenna type, height above
ground, etc. These considerations do not
rule out the case of using ~4 x. lines for
matching networks.

As an example of the relatively critical
tuning of antennas, the antenna conductor
forms the inductive component of the tuned
circuit. The capacitive component uses air
as the dielectric, and the capacitive com
ponent is distributed along the conductor.
If the dielectric constant changes, the reso
nant frequency of the antenna will change.
Among other factors, the relative humidity
of the air is influential. A 40 meter dipole
has been observed and changes of 200 kHz
in the resonant frequency are not uncom
mon from dry air to measurements made
while rain is falling.

Before you purchase the linear, tune up
the antenna. It's cheaper and the results
will be about the same. Then, if you add
the linear, the rest of the crowd will move
over when you come in. . .. W5QJR

••,
•

!
•
i

i

•
•

•
••• • •. .. '.. .. .

•
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THE BEST

2 METER
CONVERTER

Model 407
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ppd.

144-1 46 MHz In. 28-30 MHz out
or 146-148 MHz wfth a second crystal

A full description of t h is fantastic converter
would fill this page, but you can take our wor d
fo r it (or those of hundreds of satisfied user s )
t hat it's t he best. The reason is simple-e-we use
t hree RCA dual gate MOSFETs, one b ipolar, and
3 diodes in the best circu it ever. Still not eon
vinced? Then se nd for our free catalog a nd get
the full description, plus photos a nd even t he
schem a t ic.
Can 't wait ? T hen send us a post al money order
fo r $34.95 and we'll rush t he 407 out t o you.
NOTE: The Model 407 is also avail able in . a n y
f requency combination u p to 450 MH z (some a t
h ig he r prices) as listed in our catalog.

"New York City and State residents ad d loca l sales tax.

VANGUARD LABS
Dept. H. 196·23 Jamaica Ave ., Hollis, N.Y. 11423

HAMS! DON'T BUY USED TUBES
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FOR NEW T UBES
RCA-GE-EIMAC-AMPEREX-ETC.
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4-400A -37 .50, 813 - 20.95, 4X-1 50A-19.95
4-250A-36.50, 4-1 000A- 80.00 , 4PR60B - $55
4CX250B-2 1.00, 8236 - 12.95, 2E26-2.50
1625(807-12v fil)-I.10, 41 7A-2.25, 404A-2.25
6 146-2.50. 6360-3.00, 2X2-.50, OD3-00-.75
5879-1.75,5881-3.25, WE-{:V677 1000 WATT
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1200·3000 WATT BOTTLE- READ MARCH
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12V 20AMP DIODE POWER SUPPLY (LESS
XFORMER) -4 .95. SEND FOR OUR LIST OF
OVER 3000 TYPES OF AMER ICAN . BRITISH
AND EUROPEAN IMPORTED TUBES. LAR
GEST STOCK OF XM ITTING TUBES IN TH E
WORLD. SEND FOR OUR lARGE PARTS
CATALOG (OUR PRICES ARE THE LOWEST
IN TilE USA) .

UNITED RADIO COMPANY
56-A FERRY STREET

NEWARK. NEW JERSEY 07105
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Putting Creativity to Work

EPOXY

KNO BS

DELUXE WARNING LIGHT

•

~~;;II TERI ...l..- BR"'SS OR

t
" LU"INU.. · NOTE :

PRESS INTO C...P
WITH EPOXY

FERRULE FOR

TOOTHP...STE C...P-
#_ SELF TAPPING

• _SOLDER LUG

STANDO FF

Miniature knobs

Since the int roduction of solid state de
vices, the size of electronic equipment has
become smaller and smaller. If standard
size knobs are used on such gear. there
will be no room in-between the knobs for
the fingers. Again, toothpaste tube caps can
he converted into small knobs. The diagram
shows how a brass or aluminum ferrule is
made to fit inside the knob. Epoxy glue
holds this ferrule securely. A hole is then
drilled in the side of the cap and a tap
is used to thread the hole. A 6/32 tap is
a good size. The dimensions given in the
drawing are "universal" and will work with
nearly all toothpaste tube caps. The easiest
way to make the ferrule is to use a lathe.
If this is not possible, get some %-inch
brass from an industrial supplies dealer
(look in the yellow pages) and after cut
ting the stock into 1: inch lengths, drill
a ~ inch hole concentric to the circum
ference of the brass. In some cases, minia
ture controls come in ~8 inch shafts and

feet to protect your operating bench from
mars or scratches. A common toothpaste
tube cap comes to the rescue with no
modifications. Simply glue these caps to the
bottom of your project , and there you are.
These caps are surprisingly strong and will
support quite a heavy load.

Deluxe warning light
Do you want your "warning" lights to

command the attention they deserve? The
cap from a detergent bottle, etc. will make
a large dome that, when illuminated even
by a #47 bulb, will command far greater
attention than those small «jewels". It is
perfect for the B+ pilot light in a linear
amplifier or high power transmitter. A red
cap will, of course, be best for this applica
tion. The diagram shows how the p ilot lamp
is held by a grommet and how the cap is
cemented over the lamp with epoxy glue.
A commercially available lamp socket can be
used, however, at a greater expense.

Stend-cff insulators

Small caps, especially those from tooth
paste tubes, can make dandy stand-off in
sulators. The diagram shows how a solder
lug is held by a #6 self-tapping screw.
More than one lug can be used if necessary.
The completed insulator is attached by means
of epoxy glue or similar adhesive. The use
of these insulators is not recommended in
high-voltage circuits for obvious reasons.

The purpose of this article is to show how
the radio amateur can use his creativity for
his benefit. As an example of what I mean
by creativity, I shall describe several ways
of using such common items as toothpaste
tube caps and the like. In all cases it will be
readily apparent that the cost ofconverting
these inexpensive caps into useful and
needed items is small, the conversion is easy
and the new item is in some cases difficult
and expensive to get commercially.

Protective feet

And when you finish that new construc
tion project, you wiII need some protective

D. E. Hausman VE3BUE
54 Walter Street,
Kitchener, Ontario, Can.
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suitably sized knobs are difficult to get. If
you use homebrew knobs it will be no prob
lem making this smaller hole. The set-screw
is a 6-32 x 3~ inch screw with the head
cut off and a slot cut in the end with a
hack saw. If you need an index line, take
a toothpick and after dipping it in a bottle
of India ink, d arken one of the ribs along
the side of the cap .

Although this may be redundant ; get your
wife to save up all the caps she gets. So
there you have it; it's not that hard to
use your head and come up with some
mighty useful items.

. . .VE3BUE

YOUR CALL

Please check your address label and make sure
that it is correct. In cases where no call letters
have been furnished we have had to make one up.
If you find that your label has an EE3*&* on it
that means we don't know your call and would
appreciate haying it.
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On world famous Wi hhlre Blvd. Newest and finest
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Now Featuring Drake and Swan Equipment
plus a Full Line of Amateur Accessories.
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Collins 75A I Ham Band only $ 99
Drake I-A Ham Band only $119
Drake 2-B with 2 BQS and Calibrator $199
Drake TR-4 with Ad Supply-MS4 Speaker $539
Drake MN 4 Antenna Tuner $ 69
Eico 753 Xcvr with 752 DC Supp ly $149
Globe 90A Novice Transmitter $ 35
Gonset GSB-IOO SSB/AM /CW Transmitter $179
Ha llicrafters SR42 2 meter Xcvr $109
Hallicrafters HT37 SSB/AM jCW Transmitter $199
Hallicrafters sxrol Ham Band wit h Speaker $149
Heath HW 32A Transceiver $ 79
Heath DX60B with HGIO VFO _ $ 69
Hy-Galn 215 2 meter Beam (new) $ 24
J ohnson Viking II with 122 VFO _ $ 79
lafayette TRI06 6 meter Xcvr $ 89
SBEI·LA Linear Amplifier $119
SWan 350 Late Model with 117Xc Supply $395
Swan 250 6 meter Xcvr-Like New $225
SWan TV2c 2 meter Transceiver-Like New _ $239
Swan 410c VFO (For 350C/SOOC) $ 89

All Gear Unconditionally Guaranteed

BOX
Mag.

03458

Your club can round up some extra
funds by imploring, cajoling, convincing,
or forcing your members to subscribe to
73 Magazine. Never mind the cries of an
guish, just remember that you are doing
what is best for them-and the club.

Subscriptions to 73 are normally $6 per
year. The special club rate is exactly the
same: $6 . The only difference is that the
club treasury holds 25% of the loot and
sends the rest to 73 . Send us $4.50 for
each one year subscription , in groups of
at least five subs. Just think, if your club
has 10,000 members you can quickly get
$15 ,000 for the club on this deal!

Send the subscriptions to us on 3"xS"
cards, giving the name, call, address, city,
state and zip code of each subscriber. If
the subscription is a renewal please in
clude the address label from a recent 73
wrapper. Indicate all renewal subscript
ions so we won 'f start a second sub. We
have been known to do that .

Send to: Club Finagle, 73
PETERBOROUGH, N.H.

CLUB SECRETARIES NOTE
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The Lamb
Dyer

It's hard to start a story that manv will not
believe, but, I'll have you know, that better
than half the lies I tell are true. This all
started when I was studying to become a
ham in 1963 . . . The teacher allowed as
how it would be impossible for me to re
member how to make a receiver such as I
had made in 1921 when I was a "Child radio
nut." We were all called "Radio Nuts" in
them there days and we all made our own
receivers and invented enormous lies about
sta tions we had heard the night before. The
red ears were not a sign of shame about
these lies, h ut merely head-phone-i tis. We
loved our radios and here was a teacher that
had the un mitt igated gall to say 1 couldn't
do it now!

It took a lot of time and a lot of att ic
searching but finally 1 had all the parts
including the U V 200 Radiotron detector
tubel The work started. Being older and
having a better supply of tools than a twelve
year old country boy, it went along fast and
t?C fini~hed product, a one tube regenera
tive, usmg a varia-coupler tuned with both
"Taps" and a variable condenser across it.
One end of a tickler coil to the plate of the
tube and the other end to the headphones

TEST EQUIPMENT
and

IBM COMPONENTS
SEND FOR FREE CATALOG

GADGETEERS, inc. 5300 Vine Street
CINCINNATI, OHIO 45217

64

Ted Woolner WA1ABP
30 Cedar Rd.
Shrewsbury, Mass.

created the necessary feed-back or "regenera
tion,"- I was, again, a care-free boy of thir
teen! That is the way I felt! Now, hook up
the storage battery and the "B" battery,
place the headphones (Brande's) on the head
and slowly, with bated breath tum the rheo
stat on. Aaaaaah, the old tube lights up a
little, turn it up a bit further-it glows bright
ly and the old familiar rushing sound comes
o~t of the ancient ear-phones .. . lly golly,
it s gonna work! Flatten out the tickler, move
the tuning dial and there is the old fami liar
whistle. Now, tip the tickler just to the break
ing point of oscillation. There it is, a dance
orchestra playing a number from out of the
past-Lime House Blues! Gosh, it had been
many years since I had heard that almost
forgotten number. They reached the end of
the number and the announcer said it was
played by the Silvertown orchestra in Chi
cagol Well, this couldn't be, I must be
imaginning that it what I heard, so I moved
the dial a bit and there was a tenor banjo
With another orchestra playing, "I'm in Love
\Vith You, Honey" . . . The announcer said
it was Harry Reeser and the Cliquot Club
Eskimos at W G I, Amrad, Medford Hillside!
When would I wake up out of this dream-I
blinked and swallowed hard- and whirled the
dial to, believe it or not-Hoxy's gang and
little "Camby" singing, "I've Got a Pain in
the Sawdust-" . . . . . My hand was shak
ing and a voice from another station-yes,
from a by-gone time said, "This is Jimmie
Gallagher, still hangin' on"-W PG at Atlantic
City . . . Next the Miami Beach Hotel
W ~I II H, then station at Fort Wayne. Holy
mackeml, this was too much: I pulled out a
cigarette and reached a shaking hand for my
lighter on a shelf over the bench. Wouldn't
y.a know it, it fell from my grasp and hit the
IIp of the old U V 200 which slowly d immed
and went out and a small spiral of smoke
issued out of the broken tip-or did it return
to the bott le like the genie I've heard about?
I don't know. I've never found another UV
200 and the later U X20IA don't seem to do
the same. True, I hear many stations on this
old time home brew set but since that acci
dent with the lighter-hmmm.

. .. WAIABP
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1700 transisto r types a t 39</ eac h.
4U walt gcrmcmum po wer transistor, same a, Delco sOl,

2~n8 (et c), Cat; .349, 594 each.
Color TV e arlrid~c focus rectifier 6.5 kv. Used in every

color TV. Cat: CF R-20, 994 each .
':\Io torola 2500 rna, at 1000 piv, high voltilge/curre nt

epoxy silicon rccuncr, axiul leads. Cal: I-I EI'-1 70. 49</ ca.
:! Print ed circuit LF. transformers, 4 lug. 4 55 kc input

and output, Cat: 19091'4. 994 each.
RCA UHF t ransisto r t ype T V tuners . KRK-120 (long

shaft I cat: UHF-20; KRK·J 20 (short shaft) Cat: UHF-2 1.
each S4.9i1.

R('A VII F t ransis to r type T V t uners. KRK·146. cat.
VHF-74. S9 .99 each.

Transistorized V.lI F. IUO<.'rs used in 1<J65 to 1967 TV
sets made by Admiral, R('A , Motorola. etc. Rvmovahlc
gearing ma y vary from one make 10 another. Need only
I ~ volts de 10 function. So filament vo lt age ne eded , Easy
replacement units . Cat: 0 111'·567. $4.95 .

V.II ,F. Tuner orlglnnl units as u,cd in TV sets such as
RCA, Admiral. etc.. covering cll.lOnels 14 th rough 82 . as
part nu. 'I4 D17J-~ . Complete witlt tuhe, Drive ::c.tring is
removable, Can be uwd in most sets. ('a l: UIl F·.1 . $4.9 5.

Color yokes . 700 for all around culm Clt T's. ('al:XRC
70, $12.9 5. ')00 for all r~ctall~lll<ir I') III :!5" color CRT's,
Cat: XRC-'/O, $ 12.95.

Kit of .10 tested gcrruunhuu diodes. (';I t: 100.994.
Sttlcon.rccuficr. oc tal b",,'d replacement for SAS4·S AW4

5 U4·.5 Y3-5T4 -5\'4-5 Z4. IV it h dia~r<lll1. Cat: ncc t-t . 99'; eu .
7" , 'IOolV bench tc,tl'iclur,' lube wilh adapter, No Ion

Irap needed. ('<II: n 1'7. $7,99 .
Tube cartons (,AlJ(, ctc., sizc, $2. 15 per 100. (,SN7 etc..

Sill' S2.55 per 100 . 5U4Cill si/~ $2,95 pe r 100. 5U4 ( j Sill.'
5.0 3 oach.
Send {ur complete free ,·alal..,::. Include 4',1 ()f dollar value
of order fo r ro~tagc . 55 MJ;.Inll!M OR DE R. Canadian
l·hcl·k. ll'f, dull<lr d,JTc·rential.

See your favorite dealer or
or de r d i r ec t (add 25¢ fo r
mailing in U.S., Possessions

These valuable EXTRA features & Canada. Elsewher e add
included in bot h editions ! 50¢ ).

-•• •
.<>.:! ,- ~-::<. 0

0 U-- '-u u .-. ~m 'c E• •"t;.<> E~ 0 <

u o ... ;t; E .~•• ,-
m' :I: • •• :I:"
780 kHr 3rd Fund.

13/0 " 5th "
/330 " 5th "
910 " 2nd "
610 " 2nd 3rd
660 " 2nd 5th
840 " 2nd 4th
700 " 2nd 5th

• • • K8ZHZ

I hear many hams talk of the troubles they
have in accurately aligning the ifs of th eir
receivers, especially some of the newcomers
using a converted surp lus receiver. I have
been using the procedure listed in Fig. 1
for years, and find that most receivers will
come close to reading correct if the ifs
are set correc tly before any rf or oscillator
alignment.

As all American Be stations use 10 kHz
separation and are crys ta l controlled, I use
them to check signal genera tor settings . For
instance, suppose I want to align a receiver
with an if frequency of 1680 kHz. Selling
th e signal generator at 420 kHz, its 2nd
harmonic should zero beat with a broadcast
carrier at 840 kHz. Then it fourth harmonic
is within a few cycles of 1680 kHz, and is
used for the if alignment. To align a 455
kH z if accurately, I zero beat th e signal
generator's second harmonic of 455 kHz
against a 910 kHz broadcast carrier, and
align from the fund amental.

This approach is very accurate, and the
signal genera tor needs a 30 minute warmup
before doing alignment work. If the receiver
if is known to be far off, I do a rough align
ment before using this procedure.

• •
0".', u
~,-. _ 0

260 kHr 260 kHr
262 " 262 "
266 " 266 "
455 " 455 "
915 " 305 "

1650 " 330 "
/680 " 420 "
1750 " 350 "

Harold Mohr K8ZHZ
5670 Taylor Rd.
Gahan na, Ohio 43020



Charlie s Broken Dream

The Defeatist Attitude David W. Elbrecht WA8VST
8 Saint Clair St .
Norwalk, Ohio 44857

to take the general test. He was nervous then,
but thought he could pass the exam. "After
all," he remembered thinking, "didn't Joe
up the street pass it? Why can' t I?" But
he didn't. He vowed to return in a month
to try again. That time he really felt con
fid ent. Failed. What was wrong? He had
thonght about going back a third time, but
he never gotten around to it. It was kind
of embarrassing.

Ahout a year after his novice license ran
out, Charlie thought about selling h is gear
at one of the local radio club meetings.
Somehow he just couldn't bring himself to
talk to the fellows, though. It was like he
wasn't one of the group. After all, if you
don't have a license, you aren't a ham. He
had often seen his dipoles for 80 and 40
meters hanging in the back yard and felt
they should be taken down. But it was an
all day job to climb up that tree again;
the garage roof wasn't as sturdy as it used
to be, either. The antennas weren't too ob
vious, so he just pretended that they weren't
there at all .

So the rig sat in a dark, unused corner
of the basement, hidden behind the hot wa
ter and some old snow tires so Charlie
couldn't see it, just as his memories of his
days on the novice band were relegated to
some obscure recess of his mind, along with
the dreams of a general ticket. But every few
months, Charlie was drawn by fate to the
basement where he was forced to remember.

Charlie stood up and viewed the scene.
Dust covered logbook, dog-eared handbooks
and magazines , cobwebs guarding the t-r
switch, and a few crickets scurrying from
the transmitter cabinet. Charlie turned off
the receiver and shuffied away. "Now, where's
that garden rake?"

"Where's that garden rake?" mumbled
Charlie. It was dark in the basement and
he turned on the light. As the naked bulb
flashed on. Charlie was momentarily blinded.
Then his sight returned. "I must have put
it back by the furnace," he answered him
self.

Charlie went back by the furnace, near
the hot water heater, and turned on another
light, this one flourescent. Then he saw it. It
returned to his memory again. There on
the bench was that fifty watt cw transmitter,
general coverage receiver, and speaker. Two
coax cables snaked their way upward to
the ceiling and out the hole drilled in the
window casing. Charlie remembered.

He moved toward the operating position
with care, as if approaching a friend after
many years, unable to remember his name.
"It sees like only a few weeks ago. . .,"
he mused. Actually, it was years. Charlie
sat down, fingering the key lightly, send
ing out a series of CQ, CQ, CQ. "Pretty
good fist ," he thought.

Then he wanted to leave, but his hand
was drawn to the switch of the receiver.
Soon the sound of the 40 meter novice band
reached his ears. "The rig still works. I
wonder if I can still copy any code?" But
he didn't try. Suddenly he was gripped by
a feeling of nostalgia for this hobby that
once was his. He tuned the receiver up
from the novice band to the phone band.
There they were: rag chewing, working DX,
handling traffic, and there was a phone
patch. Then Charlie looked at the vfo he
was never able to use, right next to the
home-brew modulator wh ich received the
same fate.

Charlie's thoughts wandered to the day
several years ago when he went to Baltimore • • .WA8VST
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ISSUED JAN. I

J . H. Nelson

Propagation Chart

MARCH 1969
FRECK

HAS THE
SWAN 260t

13" w id e, 5%" h igh, 11 " deep.

pounds. $395.00

RADIO &
SUPPLY

COMPANY
38 Biltmore Ave., Asheville, N.C. 28801

The new Swan 260 is a complete transceiver in
one package, with self contained AC and DC
power supply and loudspeaker. It is designed to
provide efficient, high quality communications in
the five most commonly used amateur bands.
Swan's well known engineering techniques lead
to a high degree of reliability, fool proof perfor
mance and low cost. The power input is rated at
260 watts P.E.P. single sideband and 180 watts
on CWo The transceiver comes complete with AC
and DC line cords, microphone, and carrying han-
dle. -
'Frequency Coverage:

3.5 - 4.0 me, Lower Sideband
7.0 - 7.3 me, Lower Sideband
14 - 14.35 me, Upper Sideband
21 - 21.45 mc, Upper Sideband
28 - 29.7 mc, Upper Sideband

Selectivity: 3 .7 kc bandwidth 6 db down. Shape
Factor, 6--60 db , 2.5 :1 achieved with crystal
lattice filter at 5500 ke, used in both transmit
and receive modes.

Distortion Products: 30 db.
Receiver Sensitivity: better than % microvolt for

signal-plus-noise to noise ratio of 10 db.
Audio Fidelity: flat within 6 db from 300 to

3000 cycles, both transmit and receive modes.
Frequency Stability: temperature compensated

on all bands. Solid state oscillator circuits
with zener regulation permits wide var iation
in supply line voltage without frequency shift.

Antenna Matching: pi network provides wide im
pedance range for various antenna loads. Nor
mally 50 to 75 ohm coaxial cable Is recom
mended.

Dimensions:
Weight: 24
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Kluge Tube

,TO ANTENNA

L;i

OPTIONAL TAP

\

PART - WAY OOWN
COIL

•
CHOOSE COILS a CAP'S
FOA BAND USEO; TRY 2
TURN NEUTRALIZING LINKS

+80 0V

-40 0 V AOJ.
FROIIII IK ns
OR LESS
EQUIVALENT FIL 'T
RESISTANCE XFIIIIR

•

LO- C CIRCUIT FOR lOOP
LARGE GRID VOLTAGE XMTG
SWING lOOP t:::l::-. IIII ICA

DISC CER. VT-I~8"DRIVE

Fig. 2. Suggested schematic for an old idea power
amplifier. Operat ing class C it should generate
T V! as well as anything on the air, but it may
be possible to operate linear quite effectively.

Maybe you can set it on your mantle as a
conversation piece. (keep it away from child
ren ; it's full of vacuum and sharp edges) A
museum might be interes ted, or it's a rather
fantast ic thing to look at. Something like
reading a chapter of a book on high-frequen
cy techniques. It' s a lesson in itself to simply
work out why this tube is built the way it is.
But how about this?

Taking a fresh look, let's recall some vacu
um tube theory. If we go to a lower fre
quency or think in dc terms for a bit, this
amounts to one triode with the same amplifi
cation factor as any of the four triodes inside
the envelope (since they are all similar) but
with one quar ter the plate resistance.

W e will have to measure the plate resis
tance, bilt the mu is simply a measure of the
effectiveness with the grid competing with
the anode in controlling the anode current.
A ballpark figure is available by looking at
the tube; since the accelerating field at the
heater surfuce is the sum of the grid and
anode fields, and the grid is about three

•
times closer than the anode, the mn is about
two or three.

This tells us cutoff bias for class C opera
tion will be terrific. At 800 volts on the
anode, grid bias should be in the 400 volt
ballpark. Remember we aren't using this as

Fig. 1. The remarkable radar tube. From the di
mensions of the quarter.wave lines that provide
electrical and mechanical continuity, it appears
this tube is designed to oscillate around 1200 MHZ.
It comes with an SO-ohm grid resis tor, fur too low
[or amateur applications.

There is a term for something big, odd,
and not very usefu l. I heard it recently; it is
"kluge: Since I am writing about a thing
properly called a kluge, naturally this is a
bit of kluge copy.

But hold on a minute . . . a good idea is
st ill a good idea even though it may b e out
of date, or obsolete a few times over. See
Fig. 1. Here is our kluge, and it certa inly is
one of the most awesome things I've ever
pulled out of a big box.

This th ing is a VT-158. Developed just
before or early in WW 2, it is a U HF oscil
lator tube, with about two-thirds of the
oscillator circuit inside the tube envelope.
At peak powers in the 250 kw range and
at frequencies in the order of 1000 MHz, the
tube simply eould not be constructed in an
orthodox way. All that is a very interesting
story, in which the development of the tube
opened new technological fields, and the
tube itself affected the course of WW2.

But what can you do with it now?
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the manufacturer intended! That means we
can use the same power supply for grid
and anode, taking a little minus straight off
the h igh voltage winding.

We don't want to try a really high voltage
because with the greater heater area and fan
tastic emission capab ilit ies (250 kw p eak)
the anode reslstnnce is probably quite low
once we've defeated the space charge. Can
we make an amplifier out of this?

I think so. Its internal structure is a bit
of an obstacle, and so we cannot use it in a
tuned-line circuit. But on the lower bands
the four triodes will get by as one, and you
can even go to link neutralization again.
Heater power is a bi t high, but, after all,
you' can pare that down if you don't reduce
the emission too much, and this old broad
cast engineer's trick increases the life of the
tube.

Anode dissipation is a big question. It is
probably several hundred watts, and the
grids can run approximately white hot, so
should be durable enough in amateur serv
ice. Just keep on remembering: those 250
kw peak power ratings!

A proposed schematic appears in Fig. 2.
Remember, this hasn't been tried , yet, and
is based largely upon an eyeball estimate of
what the 'tub e might do. Let us know how
it works out!

The VT-158 is available from United
Radio. See ad on pg, 61. •

Amphenol Opens Up the
Parts Market

As you walk in the door of your local
parts distributor you may intend to buy a
single component. But the distributor must
bear many costs and wants to sell you ten
or a hundred, all the same. This conflict of
interest was resolved very nicely several
years ago, by the idea of "amateur privilege."
That is, anybody with a ham ticket in his
pocket could go to nearly any wholesaler and
pick up what he needed at wholesale prices.

Those days are gone. Discount stores sell
ing to anybody who walks in the door, rising
prices and costs, the advent of big money in
the TV, hl-H, CB and automotive electronics
fields have jointly confused the idea of "ama
teur privilege" until at this point anybody
under 30 or so probably has never heard
the term.

MA RC H 1969

Faced with competition and a growing
consumer market, a few wholesalers and re
tailers have tried packaging as an answer to
the sa les problem. "Sell a pack of several;
it's not hundreds but it's a sale which some
body is going to make" is the idea, and a bit
of modern technology has provided an
answer to the problem of inexpensively pack
aging things. The answer is the Blister-Pak.

Previous efforts have not been successful
because the packages cost too much. But the
Blister-Pak system has emerged as a fast,
automatable system which packages items at
the least possible cost. Prices need not be
much above those of the fellow down the
street who sells the same parts out of a dirty
old box. And useful circuit data can be in
cluded in the p ackage, compensating for the
slightly high er prices and making up a very
salable item.

The result of this new approach, which is
based on two years of market research, is
appearing in the Form of rotating self-service
racks in distributors' showrooms. If you need
something, you go to the appropriate rack
and choose what you need or a reasonable
substitute, and when you're done shopping
you make just one trip to the counter. This
Bliste r-Pale idea is likely to prove a really
big boost in the parts sales business, and will
offer greatly increased convenience to shop
pers .

Amphenol is presently marketing 53 ·dif
ferent blister-packaged components, includ
ing a variety of connectors, directed to the
needs of radio amateurs, stereo and hi-fi
fans, and even CB'ers . There are also audio
adapters, and even in-line lightning arrestors,
with more to be added later. Free hobbyist
booklets, provided on the displays, are de
signed For handy workbench reference. For
more detailed information, contact Arnphenol
D istributor Division, 2875 South 25th Ave.,
Broadview, Ill inois 60153. •
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LETTERS

Dear Kayla,
Sorry, but just hafta send another one of those

nice letters! 73 was the first publication that I got
acquainted with after getting my Novice, although
I had seen the others. I really appreciate 73 , both
editorially and technically. I realize that thousands
of readers have a like number of ideas or desires,
but I like the basic policy that 73 is for us and not
trying to establish some kind of ecclesiastical head
quarters. My two desires are that yo u continue to
keep us advised as to what is pending in ha m radio
and stuff that we can read and build in order to ad
vance ourselves. My only complaint is that 73
comes only once a month and should be twice as
large! Hi! One other comment: wha tever you do
for the Novice and new General now will be re
mem bered when we are Ext ras. Thanks so mu ch
for the efforts of the sta ff.

L.E.Thompson
Eau Claire, Wisconsin

We could p u blish twice as many articles if the ad
vertising would support it. It is en tirely up to you,
the rea ders, to impress on the manufacturers and
distributors that you are looking for their ads in 73
and not in the o ther magazines.

Dear Wayne:
To kill some time, I happened to page th rough

"The Index to Articles Appearing in 73 Magazine
in 1968." Articles such as "Tuning in on Bonadio's
Satellites," "An Invisible Antenna," " How to
Write for Service Information," " I Rode With the
(excu se the expression) CB's," and " A Space Co m
municat ions Odyssey" really turned me on. In my
mind, these types of a rticles are the ones that make
your magazine very worthwhile and interest ing.
However, to keep you from getting a big head, I
feel your const ruction articles usually arc some
what in left field , and I'm an Extra Class ham that
likes to homebrew things.

Leland L. Bahr, W9DRC
Park Forest, Illinois

Gentlemen,
I wish to take this opportunity to compliment

the entire staff of 73 Magazine fo r their efforts and
dedication to Ham Radio, by the absolutely ex
cellent series of articles, "Getting A Higher Class
License." T hese articles have helped me personally
and I'm sure un told thousands of other Hams in
really understanding the "hows and whys" of our
equipment. Keep up the good work.

James Hall WA8SED
Miamisburg, Ohio

Dear Wayne,
Very seldom do I write a letter t o anyone, es

pecially to thank them for a service rendered . The
service I am thanking you for is the mu ch enjoy
ment 73 has provided me over the past few years.
I ta ke all the popular amateur publications and I
must say that 73 is by far the best. It seems as if
the articles are very timely with projects I would
like to build or informatio n that I need on one of
my own ideas. Just keep up the good work and
print wha t hams want to know.

Bob Budsong WA4SLG
College Park. Georgia

00 000

120-135 feet long
girth: 25-30 feet

Andy Anderson W41DK
Lakeland, Florida

---

Dear Wayne ,
On July 21, 1968 I was working on the 4- 12

shift. I left Bartow. Florida to return home in
Lakeland at about 12 :15. T his trip takes about 15
minutes at normal speed, so I judge that it was near
12 :35 am whe n I got home. I parked at the house
and stepped out into the drive to take a look at the
weather. It was very quiet and I could hear a
strange noise as if there was a sharp breeze comin.g
in. I looked up in time to see the cause of this
swishing sound. I saw a disc about 2()'25 feet ac
ross traveling from south west to north east at
about 10o-ISO feet up. It was inclined slightly
lower on the forward direction with a slight til t to
the right. It a ppeared to be of a fairly brigh t metal
much like a nnod ized aluminum. It had a black or
dark ring about 4-5 feet in from the edge that look
ed to be about 2-3 feet wide. I got a good look at
it for it was not going at a high speed. There was
no other sound than the wind caused by the pass
age of this objec t through the air. Had it n~t been
so q uiet I would no t hav~ been a~le to hear It ~ t all.
There was 110 light coming from It at all, but It was
plainly visible in the reflected light of the street
lights. Apparently I was the only person to sec
this one so I can only give an unverified report on
it.

I can give a verifi ed report on an earlier sighting
together with a drawing made by the four people
at the time. I was the manager for the Borden
plant in Lakeland and attended a sales mee ti ng in
Clearwa ter wi th my office manager, sales manager,
and the supervisor from the plant. When we were
driving baek we saw a very bright blue light ap
proaching fro m the east. It appeared to be coming
lower and the light got very bright. T here was a
very brigh t full moon and the road was almost em
pty of cars. As this object appraoched we stopped
the car, shut off the motor and got out. It passed
about 500 feet south of the road at an altitude of
500 feet. I could plainly see the curved band of
very bright blu e light just aft of the nose on the lo
wer front. A series of very bright portholes ex ten
ded at midpoint of the body and appeared to go
completely around the nose. T here were two pale
glowing domes on the rear of the body. This ob
ject made no noise at all and T HERE WERE NO
WI NGS. It passed between us and the moon. Our
observation point was between Tampa and Plant
City on wha t is known as Dover Flats. As we wa t
ched the object which was traveling very slo wly
(perhaps 20 mph) , it speeded up and disa ppeared
in just a few seconds. We decided to each draw
what we had seen without discussion. Below is the
drawing as it appeared to us. Our est imates were
very close. I have seen many odd shaped planes
and blimps. but this was nothing like anything I
have seen before or since.

- -'1 \..--______________ ___
\\\"'-
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Open Letter
T he annual A RR L Board mee ting will be held

in May . It is no w t ime to adv ise you r Director of
your wishes regardi ng ma tte rs to be ac ted upon a t
th is mee t ing.

T he re is an internat iona l telecommu nica tions
conference scheduled for late 196 9 or ea rly 19 70 .
T IllS meeting conce rns the UII F/ V Hf. I t is expec
ted t hat all ama teur bands in that spec tru m will
come unde r ex treme scru tiny and perhaps some
d rastic cha nge" (o r possible losses) w ill resul t.

It is of vital importance tha t the usage of the
UHF/ V IIF be increased . an d tha t the results of
ama teur communicat ions on t hese bands be widely
publicized. in all media. This is t h,c yea r ~f VIIF/
UHr if we expec t 10 hold these trcqucncres now
allo tted to us.

It mav be al rcadv too late . bu t th e effort mus t
be made by ARR L and the ama teur body.. _

Probablv t he mos t effective demons tra tion 01
these freq uencies can be made thru E\ IE c.0mlll ll
nlcutions. T hi s 1969 AHR L Board o f Directors
should act 10 plan' ARRL. in the stro nges t povsi
blc posit io n in t his vita l fie ld o f :lI11at~'u r endeav
or. T hi s 1969 Board mus t act. a nd q uickly!

In 19 6 7, th e A R Rl Bo ard allo t ted t he piddl ing
sum of S I500 fo r an " A R R L Space Sta ti on ." T h is
ri diculo us a mo un t for such a wort hwh ile and nee
cssary p roject is uc tuull y an insult t o the fine VII F/
UHr wo rk being d on e hy o t he rs.

AR RL should appropriat e wha tever is needed .
even if it l'OS tS a hund red or more t ho usand d olla rs.
to equ ip and t o sta ff a ll adequat e Ei\t E A R R L sta
tio n-Jf j\I{RL is to livc up to i ts se lf-a ppointed role
or leade rsh ip ill ama te ur radi o . ,

AR R L m us t have such a stun on n ow to help
othe rs in t his wo rk and p rove t ha t I\ RRL is act ual
lv in terested i ll UIIJ-'/VII F work . ARR L's a ttit ude
to wa rd th ese frequen cies has been Jess than cnt hu
sias tic in recen t yea rs.

;\ s ta tc-o f- t hc-urt , legally-powered E~H: stat ion
operated 011 a 2.4-hour basis by 1\ I ~ I~ L wo uld su re
ly focus uttcn uon o n th es~ a ~t l v ll I C ~ a n~~ would
serve a ll am a te u rs wo rld-wale m their efforts on
H .IE-·if o nly to listen to ARR L' s Ei\I E stat io n.
suc h as many d o to \\' I A\\' .

I t is pat he tic that A RR L wit h it s many kilo
bucks in stocks and bonds has no t already ac ted to
bu ild and stu ff'un adequ ate E~I E s ta tio n. However .
it ap pea rs t ha t I\ R R L B~xml actio n " 'ill be ncc~s

sarv to force 11 0 into ucuon ( the re has been no VIS"

i b l~ resu lt o f th eir 196 7 directive) to put ARRL in
to till' VI W/ UIIF field . Such ,\ R RL part ici pation .
Ion" overd ue. should be im m ediate a nd total ly el 
t(x,ti n '-and 1969 is t he yea r to do it.

It is t yp ical of ARRL 110 d isinte rest and lad
o f ac tion that mos t o f t he marvelous wo rk done 0 11
E.\IE and o t he r significan t VII I:;UIIF wo~k has
been done by indi vid uals or smal l group" wi thou t
vas t mone ta ry resources. such a\ t he AR R L has
avai lable.

The 19 69 AR R L Board should take action to
force 110 to support the 1\ASTAR p roject (to
place a ha m sta tio n .on t he . Moon O!l the first or
second ma n ned lauding) which has i\:ASA upp rov
;11. ARR L shou ld con tribu te mo ney (in subs tan tial
amoun ts). ;1" well as technical and pu blicity aid t.o
NASTAR . ( No h: : T hl're is no reaso n why II
sh o uld require Boa rd ac tion to ge t 11 0 to d o such
things, but sincl' it docs- it is up to tht: Board to
take "hateve r ste ps a rt: necessa ry. )

If the t\ R R L Board docs not t .... ke acti on (1 ) to
pro\'ide fli lldill~ fo r a meaningfu l A R RL r :-'I E faeil ·
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itv (2 ) 10 p rov ide subs ta ntial mone tary a id a nd
suppor t o f J'.: t\ST A R-thr n thi s ~oard " i ll be sho rt
changi ng the A R RL me mbership and amateur ra
dio . ~ I( AR R L is eve r to take a positive sta nd on
VHF/UII F, it is now, 19 69 . And. th is Board must
see t he job do ne properly!

Second o nly to t he ARRL Space project is the
long-ovcrdue sta ffing o f ~n ARRL' s H eld Rcprc
sen ta tivc depart ment. T his was o rdered done.by ?
pas t Board bu t no thing has been heard of this di
rective since. T here is a vast gap between ARRL
110 and t he A R RL meJllbersl~ i~ (in personal con
tacts) a nd an even wider credibility gap eXls ~s be-
tween ARRL a nd non-member amateurs. TIllS gap
is widening.

A R R L~ 1I0 (th ro ugh Bo ard act ion. if necessary)
can subsidize {throuuh pa rtial or to ta l pa yme n t o f
personal ex penses) i he a ttc~da.nce o f incumbe!lt
and former ARRL elected o fficials such as SC\I s,
d irecto rs o r vice directors. a t eve ry ha m ga theri ng
from a local dub to a hamfest or convention.

A n ARRL represen ta tive m us t be p rese nt to .of
flcially "show t he flag" a t every ty pe o f ga t hen ~g

w here ama te u r radi o and A R R L should be dis
cussed. T he re a rc plen ty of incum bent or former
AR R L offici als to handle t hi s, and th ey should be
acc redited and eq u ipped to do so . T hese A R RL
Fi eld Reps could collect in for matio n to be passed
on to 110 or the respective ARR L o fficials, they
could pass ou t AR RL lit e ratu re and in gene ral
" pass t he word" rega rd ing A RR L.

A t th e SAROe in L .l S Vegas t his J anuary , there
were over 1000 perso ns registered fro~n 33 .s t.a ~ es ,

Cana da and eve n some DX. T he Paci fic Division
A RR L Director was present , circula ted aroun d,
and held a m eet ing which \\"lIS listed o n t he y'ro~

gra m. Th ere was 11 0 ARRL boot h or rccogru n on
o n til l' di sp lay !lOOT o f ~RRL o r Q~T. AR HL
OST wa s conspicuous by Its absence 111 t he pr: s
cncc o r well-staffed boo ths operat ed by 73. CQ
a nd 11 1\:\1 RA DIO , plus QC\VA , OOT e an d ~IARS .

There \\WC no AR RL publicat ions 0 11 sa le a t
SA ROC. T he o the r magazines had elabo ra te d is
play s a nd material for sale ..

T here arc far too man y lice nsed am ateur" tod ay
who have li ttle o r no co ntact wit h A RRL. They
do not even subsc ribe to OST . n OT ca re about
t\ R RL! T hey arc ignoran t o f ARR L and it is
AR RL's fault in that i t is 110t of fic iall y represen ted
a t all ha m ga therings.

Wha t r:1I1 you do abou t t hese ma tters? If you
acrcc that somc thina should be done-wri te a leiter
t~ your Direc tor an(1 se nd copies to y our Vice Di
rector and to A R RL flO- a tte ntIOn Sec retary. Re
ques t that you r Director-representative take ever~

act ion necessary to secu re t he ado ptio n and success
of t hese two im p ortan t features-in 19 69.

Also. req uest thai your d irect o r s.ccond o r sup
port nll'asu~es brought. u p by other Direc t o rs a.t. the
Board mce tmg tha t Will lead to a m ore p rogressive
a tt itude and total effort by ARRL and ARRL 110 .

A recen t check a t 73 revealed t h~t only three of
t he six teen ARRL Directors subscribe to 73 Maga
zi ne so i t is necessary fo r you to call these ma ilers
to the ir a tte ntion. Ed itoria ls in OST repea tedly
s tate tha t fill' Direct ors arc "you r re presen ta tives
~ nd tha t they welco me y our stlg:gest ions.'~ If t1 ~i s
is true , and you make req ues ts concerm ng tIns,
t he n sOl11e :letioll should result at t he 1969 Boa rd
mee ting Ihat "ill be meaningful.

A. David Middelton. W7ZC
Former A R R L Director
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· .. more Letters

Dear Miss Bloom and Mr. Green.
Since you have accepted an unsolicited art icle

submitted by me, I hope that you will also accept
this unsolicited compli ment . The speed with which
yo u reviewed and came to a decision upon my
piece is something amazing in the a nnals of pub
lishing. Need less to say, I consider your payment
more than adequate and perhaps abo ut twice what
the article is worth. Your timing was perfect , as
earlie r in the day your check arrived I had com
mitted myself to a new transmitter. The article
won't pay for it, but it does make a tid y down pay
ment on it.

Aga in, thanks fo r your prompt considera tion
and dec ision. I shall probably submit something in
the future when 1 feel I have so me thing to say and
shall look fo rward to your efficient editing, even if
you have to tell me it isn' t wo rth it s weight in sand.

L.B.Cebik. W4RNL
Athens, Georgia

Dear Wayne and Kayla :
I don't know if t he shortage of ar ti cles on PM is

due to a lack of edi tor ial in t erest , or a lack of con
t ributors. I persona lly t hink t hat FM as a mode of
opera tion and th ings like repeaters will be the sal
vation of the ham world above 30 Me. At the N.
E. Michigan hamfcst , I atte nded an F M talk which
included a slide show and recorded tape presenta
tion about the Tulsa Repea ter. As a ham who, un
til recen tly, has had little or no usc for the VHF
and UHF bands, I was astou nded wi t h what the
Tulsa group had accomplished.

The recently formed "Great Lakes Repeater As
socia t io n" has (or will shortly have) a repea ter fo r
t he met ropolita n Detroit area mem bers. I recent
Iy obtained a Motorola 2M F~" rig, and find t hat
there is YlOre. to it t han bolti ng it iJ.l and hooking
It lip. 1 here IS no t a lack of ta lent In this area for
p utt.i ng if in operation. I expect to have it in op
cration soon.

But what abou t hams in o ther areas? 1I 0w
about a two or th ree month series o n " Basic FM
T heory?" True, there arc conve rsion and schemat
ic diges ts avai lab le from various sources, but th ey
cover specific pieces of surplus gea r. They arc sad
ly lacking in basic informa tion which applies to all
tl~ 1 gear.

So may I suggest a few basic articles on Ff\.! the
ory , or at least a few questions and answers in the
staff articles o n getti ng the higher licenses. It
wou ld be a step in the righ t direct io n, and another
chance to get ahead of QST!

Keep t he fine magazine coming every mon t h.
Ralph O. Irish, Jr.. WA8GDT
Utica, Michigan

(Authors take note)

Dear 73 Staff,
I was fortu nate to have several of you r 73's

available to me with t he study guide fo r higher
class licensing. By using the m along wi th o t her
I~lateri al, I did pass t he Adva nced t est with very
litt le tro uble. I canno t praise your articles enough.
They arc written in a language that even I, a com
mOil. housewife. can understand. I especially ap
precia ted the humor along wit h t he serio us. I
thank you very much.

Lvle KL7CSR
Spenard, Alaska
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Dear Madame,
On or about January 1, 1969, the premises of

the Grumman Amateur Radio Club were broken
into and the following listed equipments were
stolen:
Collins 32S·1 tra nsmitter, Serial No. 10891
Collins 75S-3 receiver, Serial No. 10779
Collins 312-B-4 st ation con trol, Seria l No. 5 2496

Publication of this information will be ap precia
ted. It may be instrumental in the re covery of the
loss. Please notify the undersigned o r the author
iti es of any inform ation leading to the recov ery of
these items.

Emmett Goodman, Sr., WA2JFA
Grumman Amateur Radio Club

Dear Wayne,
Just a note to applaud your suggestio n of a

UFO net ! Ham radio has need ed something like
this. If this doesn't get picked u p and somethi ng
done about , we'd all better become C B'ers and give
our ham bands to the highest crass commercial
bidders. Waldo Boyd

Geyserville, California

ODE TO A HAM
I notice when some fellow d ies
No ma tter what he' s been
Some saintly chap,
Or one perhaps
\Vll O' S life wa s stained with sin
His fri ends forget the b itter words
They spoke b ut yesterd ay
And now they think of a multitude
Of pretty things to say.
Perhaps, when I am laid to rest
Someone may bring to ligh t
Some noble deed
Or kind ly ac t
Lonl? b uried o ut of sight.
If it s all t he same to you, my fri ends,
.Just give to me instead
A clear fr equency while I'm living
And t he QR~I when I'm d ead .

Pete Fragale WSAEN
Clarksburg, W. Va.

UFO BOOKS
UFOs: A New look, published by NICAP. This
book gives dozens of well documented recent sight
ing cases and tells t he inside story of t he Condon
"whi tewash" report. If stra nge little men in "space
suits" are not visiting our planet , t hen a lot o f re
putab le people have sudde nly made u p sim ilar tales
in man y part s of the world. Absolu tely fasci nating
book. $3.00 in U.S., $4.00 fore ign. NICA P, 15 36
Connect icut Ave., N.W., Washington, D.C. 20036.
The UFO Evidence 0 964, 128 pages). Pu blished
b y NICAP at $5 U.S. and $7 fo re ign. Hundred s of
carefully research ed Uf-O sigh ti ng cases. This is t he
definit ive book on UFO sigh t ings by responsible
observe rs. Can anyo ne remain a scep tic afte r read
ing this report?
The UFO Investigator , a newslett er pub lished bi
mo nth ly b y NICAP. $8 per year, incl udi ng mcm
bcrship . This is t he most unb iassed report on UFO
sigh tings and even ts. Each issue is wort h its weight.
Projects Grudge & Blue Book Reports ( USAF case
histo ries and analyses) publ ished by NICAP. $5 in
U.S. and $7 foreign. One can only ask how, with
reports like th is to work from, our A ir Force ca n
pre tend that UFOs aren' t there.
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For Those Who
Think Small

and Other Hints
Hams have found that "walky-talkies" can

be converted; with a little Yankee ingenuity,
into low power 10 meter mobile units , trans
mitter sniffers for hunts, monitors, and other
similar gear that doesn't need much punch.
A popular source of these mini-rigs for the
money minded ham has been imported ori
ental gear that can often be bought on spe
cial sale for as low as five bucks a unit.
Unfortunately, many of th ese units share a
common structural fl aw . In an effort to pro
duce the units as cheaply as possible, many
manufacturers have the antenna screw in
at the top. For the ham who parks his gear
in the shack all day, this is fine, but the poor
fellow who takes his out may find that that
long light antenna grabs for trees and bushes
like they were home. The next thing he
knows he has an antenna broken off at the
bottom or a plastic case cracked where the
threaded antenna receiving piece is attached .
All he can do is mutter that God shouldn' t
have made trees, electronics, or the Japan
ese. There is something that can be done
before this happens (or after if you're really
stubborn). Take a piece of plastic, ,,"

1"- -,
I": I

-. -, U
<,

/' -,

.... \, /
-,

thick, cut it as shown in Fig. 1, and drill
the required hole where the antenna will
fit. The antenna support will help some if
just set into position, but will be stronger if
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David B. Cameron WA4VQR
324 S. Riverhills Dr.
Temple Terrace, Fla. 33617

cemented th ere. Two things to watch, the
distance from the antenna to the side of the
unit must be measured accurately to insure a
good fit, and the hole for the antenna must
be large enough to allow a sliding fit with
out much play. This may mean that if your
antenna is an odd size, you will have to drill
a small hole and enlarge it with a rattail
file. Now, on the other hand, if you want a
beam antenna, you're on your own!

. .. WA4VQR

Soldering Tip Top
One of those necessary parts for the ham

shack that is hard to remember when you
are in the parts store is a new soldering
tip. Like many hams, I have, for a long time,
used short scrap pieces of large diameter bare
copper wire (#10-# 14) instead of com
mercial soldering tips. With the invasion
of transistors in ham technology, I was faced
w ith the choice of either burning my fin gers
with one of these constant heat soldering
pencils or overheating the components with
my large gun because the tips were too
big and too hot for the circuits. 1 solved
th e p roblem by making tips with # 12
w ire, then taking about a two inch length
of the same size wire, wrapping half of it
around the end of the tip and leaving the
other half protruding. This fOnTIS an indi
rectly heated tip, with a lower temperature
th at can be varied by adjusting the length
of the single wire that extends beyond the
end of the loop, just as the temperature of
the old-fashioned electrical soldering irons
is controlled by sliding its moveable tip in
and out. The tip can go into the smallest
circuits, bu t won't sit on the bench smolder
ing when not in use.

David B. Cameron WA4VQR
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A Report on the WTWAward

Since Gus is Leaving for an
other DXpedition soon, Dave
Mann K2AGZ wiLL be the new
custodian of the WTW. Files
are in the process of being
transferred at this time. Ad
dress aLL WTW correspond
ence to Dave at 1 DanieL
Lane, KinneLon, N.]. 07405

For those of you who are not familiar with
our WTW rules. In brief they are basically:
1. All QSO's must have been since May 1,
1966, 0001GMT
2. All QSO's must have been on one band
& mode (SSB, AM, NBFM all considered
phone)
3. Separate WTW Certificate for the follow
ing:

a. 100 countries on CW-28Mc WTW-100
28 Mc CW certificate

b. 100 countries on Phone-28 Mc-WTW
100-28 Phone certificate

c. 200 countries on CW 28Mc WTW-200
28-CW certificate

d. 200 countries on Phone 28 Mc WTW
200-28 Phone certificate

e. 300 countires on CW-28Mc WTW-300
28-CW certificate

f. 300 countries on Phone-28Mc-WTW
300-28Mc Phone certificate

h. 350 countries on CW-28Mc WTW-350
28Mc CW certificate .

1. 350 countries on Phone-28Mc WTW-
350-28Mc Phone certificate

4. You can qualify for the above certificates
on each ham band. But I have my doubts
how long it will take someone to qualify for
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Gus Browning W4BPD

that WTW-350-CW on 28 Mel But it is pos
sible for a real go getter to earn, lets say, 4
certificates on 10, 15 and 20 meter bands.
In looking over the claimed scores that are
being submitted to me for our honor roll I
can see the interest building up in quite a
number of different bands and modes. With
the very FB conditions on the various bands
I can see a number qualifying for their
next higher wnv award-One certain fel
low is getting very close to WTW-300 and I
think he probably will have the cards on
hand by next month and a couple of other
stations are just behind him, so you see fel
lows-it's possible to make WTW-300 in just
a little over 2.5 years of operation and
"going after" QSL cards.

Any of you DX stations let me again re
mind yon that there are many W /K stations
that would like to become your QSL manager
and many of these QSL managers actually
pay to have your QSL cards printed them
selves. The idea of DX stations getting a
stateside QSL manager should solve the prob
lem of QSL cards once and for all time. So
pass the word around to your DX friends
and tell them the many advantages of having
a QSL manager. This would automatically
eliminate the burdens of QSL's to those
who have trouble with both money and time
in sending them out.

THE WTW HONOR ROLL

7 MHz-CW: W4BYB 151 countries
W3WJD 100 countries
W8ZCK 100 countries

14 MHz-CW: K4CEB 102 countries
W8EVZ 102 countries
W4CRW 101 countries
WA2DIG 100 countries
K8IKB 100 countries
WB6SHL 100 countries
W9HFB 100 countries
WB6NWW 100 countries
W50DJ 100 countries
WB2TKO 100 countries
WA9KQS 100 countries
W1ETV 100 countries
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220 countries
161 countries
155 countries
154 countries
130 countries
125 countries
106 countries
104 countries
103 countries
101 countries
101 countries
101 countries
101 countries
100 countries
100 countries
100 countries
100 countries
100 countries
100 countries

136 countries
129 countries
Il7 countries
106 countries
104 countries
100 countries
100 countries
100 countries

21 MHz-Phone: W40PM
W6MEM
WA2FQG
WA5LOB
WA5DAJ
W9NNC
W8WRP
W2PV
WB2RLK
K5HYB
W2VBJ
K4VKW
WB20BO
K9PPX
W6YMV
WA4WTG
WA00AI
WAlEUY
WA8VFK

28 ~IHz-Phone: WA5LOB
W6~1E~1

WA5DAJ
W2PV
W2VBJ
WB2RLK
W4GJO
W5YPX

Great starts here for some very Interest
ing batt les in DXING. If I have your score
wrong please drop me your latest CLAIMED
SCORES-not QSL cards-RUT WHEN you
hit the next plateau in the WTW then you
are to submit QSL cards to your WTW QSL
check-point-if no point send them to me.

We now have a WTW Check point for
W2/K2 land: Peninsula Amateur Radio Klub,
Foot of 25th. Street, Veteran's park, Bayonne,
New Jersey 07002.

MAIL ADDRESS: P.O. Box 531, Bayonne,
N.J. 07002.

Still looking for a good Club in Wl/KI
land- How about it fellows? Next month we
will give the whole list of WTW check points.

. . . W4BPD

100 countries
100 countries
100 countries
100 countries

291 countries
266 countries
261 countries
247 countries
245 countries
226 countries
209 countries
204 countries

100 countries
100 countries
100 countries
loo countries
100 countries
100 countries

W8BVF
WA5DAJ
W9KQS
VK3XO
W6YMV
WB2RLK
K2QOU
WB2NSG
K4GXO
KISHN
W ISEB
W4TRG
WA40PW
SV0WL
W0SFU
W3SEJ
CN8FC
VE3ELA
VE6AKV
K4VKW
W60HU
W8WAH
WA00AI

W40PM
WB2UDF
VE6TP
WA6GLD
W0RRS
WA90TH

K5BXG
K4ASU
WA6GLD
W2UGM

14 MHz-Phone: K8YBU
WB2WOU
W4NJF
WA5LOB
W6MEM
W3AZD
XE2YP
WB2NYM

Following all at 200 countries: W IMMV
K6CAZ
K3YGJ
W3DJZ
W2PV
PY3BXW

192 countries
187 countries
161 countries
153 countries
150 countries
138 countries
125 countries
122 countries
120 countries
III countries
110 countries
106 countries
105 countries
105 countries
104 countries
103 countries
103 countries
102 countries
102 countries
102 countries
101 countries
101 countries
101 countries

21 MHz-CW:

FOR BETTER COMMUNICATION
INSIST ON AGAM ANTENNA

MARINE -BASE -MOBILE
GAM ELECTRONICS, Inc. 191 Varney Street, Manchester, N.H. 03301

MARCH 1969 75



USED MODEL 501 TV CAMERAS SURPLUS WANTED

MADE
IN U.S.A.

•,

$160.00 FOB Hollis

Equipment with prefixes AHA, ARC, AR:\I,
AR~, APA, ASN, ASA, AP~, AI'R, ARR,
ASQ, GIIR, GRC, (;R~I, GP~I, VRC, UPX,
l iHA, URR, UR:\I , lJS;U, UP ) 1, SG. ;\1D,
PH;\I, PSM, r-nc, T;\IQ, TRM, TED, SPA,
SRT. CV, Commercial equipment h)'; ARC,
BIIID, BOOl'iTON, BEl'iDIX, COLLI NS,
~IEASl!RE~IEliTS, 11.1', NAIIDA, GR,
SI'EIIIIV, ele. ; TOI' CASII DOLLAII PAID
011 TIIADE. WE S TOCK ;'IE W IlA.1l
(;EAR. " 'rilt>·'Wirl··Phone ( 813) 722.1843,
11m SI.I' , W4FIIV. SLEI' ELECTROIiICS
COm'AliV, 2412 Highway 301 N., Ellen.
Ion , Fla. 33532

Dept. H, 196-2] Jamaica Ave., Hollis, N.Y. 11423

E a ch month w e have a limite d n u m ber of
used TV cameras w h ich w e make availa b le t o
hams at g reatly reduce d p rice s. These camer as
w ere r ent ed out for tem porary su r vei llan ce
jobs o n constr u ction sites, cou n ty fairs, co n 
ven t ions, e tc. All hav e b e en c h eck ed out a n d
a r e guaranteed for 90 d a y s , Complete with
vid icon a nd lens.

Used Model 501 sale priced
$160.00 FOB Hollis

Don't d elay . Only a few used cameras a re
available each month. For specifications send
for our illustrated catalog.
"New York City and State resid ents ad d local sa les fall .

VANGUARD LAB S

Wouldn't Your Ad
Look Good in This

Space?
Write or phone for

Ad Rates 
603·924·3873
73 Magazine

Peterborough. N.H. 03458

ADVANCED CLASS
STUDY COURSE BOOK

128 Pages of up-to-the-minute Simplified Theory

AVAILABLE RIGHT NOW! ,

$3.00 per copy

OROER BLANK

•

82.50 to clubs who order 5 or more copies

Name Cal l _

Address _

City _ State _ Zi p _

76

s enclosed for COp ies of Advanced Class Book
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(...de W21lSDIl cont inued f rom page 4)

amateur radio has been stifled, the country has
suffered tremendously from a lack of engineers
and technicians and has found it difficult to de
velop their communications"and elect ronics indust
ncs.

In nu m bers we have st rengt h a nd we need
tha t s trength badly. The time is drawing
near when we will have to eit her fight for
our frequ encies or else wat ch them dwindle
away as they have in the past. The time is
here right now when we must organize our
effo rt. What would our bands be like to
day if earli er amateurs had on ly made an
effor t to hold o ur allo cations? Through
com plac ency and laziness o ur " leaders"
managed to lo se 70% o f the 40 meter ba nd
and 65% of the 20 meter ba nd . Both of
those bands used to be a megacycle wide,
you k now. T hey were given u p without
a battle and loo k at the mess tha t is left
o f them today!

what Can Be Done?

Every amateur who has t he interest to try
and help ca n do so m ething to keep us from
losing more frequencies. Something can be
don e right now , today! As a matter of fact ,
a month fr om now may well be too late. If
every read er o f 73 got o n the air and talked
o ne or two more amat eurs into h elping, the
resul t would be a wave that co uld not be ig
nored .

If we are going to get a mateu r radio back
into a gro wing instit u tio n we must make a
major effo rt t o interest more youngst ers
in our ho bby . We need growth . We need to
sell high school st udents o n the fun of ham
radi o. This can be done in several ways.

Firs t and foremost we need a st rong cam
paign of national pu bli c rela tions and pub
licit y. We need to have ar ticles t elling about
the fu n o f ham radio appearing in Life, True,
Look , Playboy and ot her national magazines.
There a re plenty of good ham writers and a
wealth o f material; all that is needed is o ne
goo d man with PR ex perien ce and connect
ions to organize the proj ect. A go od man
will not be inexpensive , o f course, and this
m eans that an invest ment has to be made....

Perhaps you fe el as I do that national
publicity for amateur radio is a respons
ibility o f the ARRL. They have the money
righ t at hand to fund the project. They
have the PR material at hand. They would
seem to be the logical organizat ion to
work fo r th e growth of ham radio . If t his
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seems reasonable to you then why not get in
touch with you r ARRL Director and tell
h im that you want him to see that the
League sets up a PR man or compan y to
promote amateur radio . This is a very good
time to dip into that over a half million
dollars that is just sitting there in the bank
and make it work for the surv ival of o ur
ho bby .

The next Board o f Directors meeting is in
early May, so you have only a few weeks to
make yourself heard by your director. You
actually only have a few days because your
Director is supposed to sen d all proposals
that he is going to make to HQ 60 days or
more before the meet ing. There is o nly
o ne Board meeting a year so if you put off
getting in touch wi th your Director for a
few days then it won't make much differ
ence and you will have lost your chance to
have you r say an d make things happen

Perhaps you are not an A R R L m em ber or
the chap you work on the air turns ou t not
to be a member. This is indeed likely, since
o nly about 30% of the amateurs are ARRL
mem bers. This makes no difference. You
can still have your say . Check in QST for
the name and address of the Director ot
your area and call him or write to him and
tell him that you are not a member, but
that if you get the action you want, that
you will think a lot more about becoming
a member. Everyone works a lot harder for
the dollar he doesn't have yet, believe me.
The League is hurting and hurting badly
for mem bers . I think they will listen to
you.

Writers like Jean Shepherd , K20RS, who
has won the Play boy prize for three years
running for humor, could be egge d into writ
ing wonderful art icles extolling amateur ra
dio. But so m eone has to organize the effort
and see that the stories and articles are
placed where they will do the most good .
Bandel Linn, K8LAP, who has done cover
cartoo ns for us and occasio nally scabs a
cartoo n for QST, is a nationally known car
toonist and could turn out ham-oriented
cartoons which would help make ham radio
a household word.

One goo d PR man with a reasonable bud
get could change the direction of ou r growth
chart from the disast erous to the unpreci
dented. The ARRL Directors have for
years been putting money aside for a rainy
day. Is it going to get much more rainy than
it is r ight now? If they just spent the money
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t heir nest egg earned each year for PR things
would spur t ah ead. The st ock market, on
the average. ha s been advanci ng at about
1 2 ~( per year for many years now. 12% of
5575 .000 (last re po rt ed ARRL state ment )
wo uld give 569.000 per year.

The money is there to use a nd now would
seem to be o ne o f the best t imes to use it.
The question is. can you talk yo ur Director
into get t ing o ff dead center and gett ing this
money work ing for ham radio? It is up to
you to move your Director. Call him .
Writ e to him. Talk to him if he sticks his
nose int o a club 'meet ing in you r a rea . Put
on the pressure. And if yo u don ' t get some
ac t ion. give serious tho ught abou t gett ing
someone int o t he posit io n next year that
will listen to yuu. With just a little interest
a nd effort o n your pa rt you ca n make things
ha ppen .

Washington Office

For man y Yl·<.H S I have point ed out that
a ma te ur radio is \vca k because we have no
rep rese nta tion in Wa shingt on. We are so
far out o n t he FCC orga niza tio n chart
that most Comm issio ners are not really
a wa re that we exist , mu ch less are im
port ant. When the In centive Licensing pro
posals we re se nt in by the ARRL and hun
dreds o f a mateurs went to th e t rou ble of
wri t ing in th eir o pinio ns of the action to be
ta ken. ho w much consideratio n did we get?
T he Leagu e Board wrote to the FCC asking
fo r " leade rship a nd guidance" and what
di d they get'!

We go t just wh at we pa id for and deserv
ed . We got shrugged off. Our problem was
farmed o ut to so meone who knew little of
o ur problems a nd who, apparently, cared
less. T here is no sign that the hundreds of
comments filed on Doc ket 1592 8 were even
read or not ed. The end mish-mash was an
amalgam o f the RM 's filed and reflected
little o f t he comments o n the RM's.

T he services of a n attorney to file propo s
ed rul e cha nges wit h the FCC a re needed and
we ha ve them in the body o f the ARRL
Cou nsel, W3PS. But a ma teur radio needs
more than that. Far more. The seat of
power in ou r cou ntry is in Washington a nd
t he seat of power in Washington is in Con
gress . The FCC works under the direction
and fu ndi ng of Congress a nd don't think
t ha t o ne person o n t he FCC staf f forget s
t his fo r a mi nu te .

The syste m t hat is being used for getting
actio n in Washington now is one that works
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and works well , whether we approve of it
or like it or not , and that is the lobby sys
t em . Any group that has a common interest
that they want to seriously protect goes
to the trouble and expense of having some
one represent them to Congress. Most
hobby groups that depend in any way on
government legislation or direction 'have a
st rong lobby working for them in Washing
ton.

You know very well about the work that
the Nationa l Rifl e Association has been
doing. You have undoubtedly heard about
the Aircra ft Owners and Pilots Association.
I reme mber a few years back when AOPA
decided that they wanted a law made so that
foreign pilot s could use their radios when
in t he U.S. In a matter of weeks they had
the new legislation through Congress. It
took us years and the personal friend ship
of Barry Goldwater to get a simila r bill
through for ham reciprocal licensing.

Lobbying is tightly cont rolled by law and
it is highl y illegal for the ARRL Cou nsel to
lobby for amateur radio in Congress. We
need a registered lobbyist in Washington for
our own protection . We don't need anyone
terribly expensive. There are probably doz
ens of hams in the area that have had many
years of exper ience in working with our
government that would be proud to work in
our behalf as lobbyists. I know that if I
had managed to round up something on the
order o f $20,000 a year with the Institute I
cou ld have had so meone workin g fu ll time
for us in Congress and also with the ot her
government agencies that influence our fu
ture.

The next lTD frequency allocation con
ference is coming over the horizon and
there are a great many things that amateur
radio should be doing in preparation . One
o f the key points of pressure at a co nference
suc h as this is a solid U.S. delegation. This
means that the delegates from our country
must have ord ers from their agencies t hat
ama teur radio is to be protected. We did
not have this support a t the last conference.
Amateur radio was last in line for frequ ency
prot ection . Oh, there was a lot of beau
t iful o ra tory about the value of amateur
radio , but when it ca me d own to who got
what in a frequency exchange, we ca me
last every time. If we have Congress be
hind us you can bet that our order of
importance will be much higher.

What Can Be Done?
Tell y our A RR L Director that you and•
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your d ub want him to see that the League
opens a Washington office, even if it is
in the bedroom of a local ham. Tell your
Director that you want to be represented
in Congress. Tell him that you wa nt action
now, not a study of the feasibility or any
other put-off. Point out to h im that all
of the other users of radio frequencies are
in there putting on the pressure not only to
hold wha t they have, but to take as .much
of o ur cha nnels as they ca n.

Explain to your Director that with every
one else pushing against us and us not push
ing back, there is only one way that things
ca n go. Let him know that you remember

' that this ha ppened to us before in the past
and that desp ite repeated assura nces that
everything would come out all OK, our
amateur bands were cut to shreds. Ask any
old timer what it was like when they lost the
major portions of 20 and 40 meters.

Remind your Director that at the last
lT V meeting in 1959 most of the nations of
the world officially requested serious cuts in
our amateur ba nds and that only a most re
markable circumstance enab led us to put off
the day of reckoning. Remind him that
since that day the Asian and African coun
tries have gained control of the lTV and
they are not amateur radio oriented. Re
mind him that India requested that the
amateur radio bands be reduced to 20 kllz
width. Tell him that the tim e is here,
right no w, for him to speak up at the
Directors meeting in May and demand that
amateur radio have a lobby in Washington .

The AR RL is the Dilly organization you
have. You decided tha t it should be
this way when you supported only one
organizatio n. Now make that chosen or
ganization work for you. The Directors
are supposed to run the ARRL and make
the decisions. You are supposed to guide
the Directors in their actions. Guide...
be hea rd...get action.
SAROe

Aft er hearing how much fun everyone has
had in t he past at the SA ROC Co nvention in
Las Vegas, I decided that I'd be tter throw
caution to the winds and make the trip. It
turned out to be true...I did have fun . So
did Li n. We laughed ourselves silly at Buddy
Hackett and his dirty jokes...Lin won a few
dollars on the nick Ie machines ...I los t it back
on the crap tables. We wandered all around
Las Vegas, gawking at the giant Freudian ex
t ravaganza signs , unable to identify at all
with the flashing lights and plastic. We got

MARCH 1969

furious at the Brooks Rent-A-Car. ..oooooh,
those scoundrels!

The Convention was nice . I got a chance
to talk with a few old frie nds and sold a few
subscriptions. Everybody there turned out
to alrea dy be a subscriber.

On the way ba ck to New Hampshire we
stopped off at Aspe n, Colorado for a little
skiing. I do believe tha t they normally have
the best skiing conditions in the world there
at Butt ermilk Mountain. Aspen is an old
mining town and the prices are mining town
prices. They have more top notch restaurants
per capita there than any place else I know,
so perhaps it is worth the price. We skiied
all day, soothed our sore muscles in a sauna
in the evening, ate lux urious dinners and had
a wonderful time.

Back in New Hampshire we fo und the ski
slopes worn to ice and dirt patches, the in
serting machine for renewal notices jamming,
the furnace out, the plumbing frozen, the
offset press on its last legs, and other normal
catastrophies.

Your Club

The club code and theory classes probab
ly need a lot more customers to keep busy.
Where to get them? The obvio us place is the
local high school. You can interest fellows
in joining the club and learning about ama
teur radio by inviting them to come to your
club meetings. Have one of your club mem
bers in the school put meeting notices on the
school bulletin board aski ng all interest ed to
come ou t to a club meeting and learn more
about amateur radio. And don 't forget to
offer refreshments.

Not all CB'ers are bad people and you
might do well to get the club members who
have CB rigs to check the channels for good
prospects to come to club meetings.

Once you have interested newcomers in
coming to your club meeti ngs you must do
all you can to make them welcome and make
arrangements fo r them to quickly get to
kno w more about our hobby. Have members
with good statio ns invite them over for a
demonstration. Show them some phone DX
work, some VHF, and perhaps some RTTY.
Let them see some of the gadgets that yo ur
members have built.

Once your club gets into the swing of in
teresting new blood into our hobby, more
and more ways will develop for getting inter
est stirred up. Pass along the ideas throu gh
the pages of 73 so everyone can benefit.

.....W2NSD/I
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ANTENNA MART
BOX 7

RIPPEY, IOWA 50235

Rul es for the 1969 I.A.R.C.
Propagation Research Competition

(A DX Contest with a Purpose)
CONTEST PERIODS: This year the contest will
be run in two sections. CW!RTTY from 0001 GMT
01 March to 2400 GMT 16 March. Phone from
0001 GMT 29 March to 2400 GMT 13 April.
OBJECTIVE: Work as many stations in as many
different CPR Zones as possible. Countries do not
count. Work your own Zone only once for Zone
credit.
BANDS: All bands, 1.7 through 30 MHz.
EXCHANGE: RS or RST report plus your CPR
Zone number.
DUPLICATE QSO'S : You may work the same sta
tion as often and for as long as you wish. When a
single QSO exceeds 6 minutes a new log entry shall
be made for each 6 minutes or part thereof.
LOGGING : Use GMT only. QSO's may be made
with stations not in the contest if all necessary in
formation is logged .
SCORING : 1 point for each QSO except in your
own Zone. Multiplier 1 for each Zone on each
band, including your own Zone. Total score is the
sum of all contacts multiplied by the total Zones
for all bands.
CLASSES: Single op erator - single band; Single op
erator -aU band; Multi-operator -all band; RTIY 
all band ; Mobile-all band; All events-all band.
AWARDS : Winners in each category will receive a
suitable certificate or other award. All entries of
100 or more valid QSO's will receive a CPR Cer
t ificate.

Logs and summary sheets may be obtained
from IARC, Box 6, 1211 Geneva 20, Switzerland,
or from L' Rundlctt, 2001 Eye NW, Washington
DC 20006. Logs must be posted by 1 June 1969
to Mr. Rundlctt.

Linear Systems Acquires SBE
Linear Systems, Inc., of Watsonville, Cal

ifornia, well known in amateur radio for its'
"Century" and "Commander" mobile power
supplies, has recently acquired the SBE ama
teur transceiver line. The acquisition of SBE
is in line with the company's objective of be
coming a principal factor in the amateur
market. An improved version of one of the
foremost products in the line, the SB-34
transceiver, will be available in early 1969.
Linear Systems intends to introduce other
new transceivers, power su pplies and acces
sories for the amateur market during the
coming year, however the SB-34 will contin
ue to be an important part of the line for a
considerable time to come .

RAGS HAMFEST MARCH 29T H
Th e Radio Amateurs of Greate r Syracuse an

nual hamfest will be Saturday, March 29th, at the
Song Mountain Ski Cente r near Tull y. lOAM 'till
9Pi\I ; fl ea market , contests, tech talks, snacks,
plus buffet dinner and main speaker. Come and
have fun!

Over 283,000 QTHs
in t he U.S. edition

$6.95
Over 135,000 QTHs

in the DX edition
$4.95

• Radio Amateurs' Pref ixes
by Countries !

• A.R.R.L. Phonetie Alphabet!
• Where To Buy!
• Great Circle Bear ings!
• International Postal

Information! .
• Plus much more!

GET YOUR NEW
ISSUE NOW!

RAD IO AMATEUR 116 k
~

ca 00 INC

Dept. B,4844 W. FullertonAve.
Chicago, II I. 60639

~4ii.li j . !" '" nm,,,,,,, """'_

Lewispaul Electronics, Inc.
303 West Crescent Avenue

Allandale, New Jersey 07401

ANTENNAS • TOWERS • ROTORS
NEW • USED • SURPLUS

Hy-Gain Mosley CDR Newtronics
Tristao Kreco

Mylar rope insulators Coax baluns
One-piece to Complete Antenna

Systems
Also Deal in Surplus

Write for lotesf list

WE PAY CASH

FOR TUBES

• QSl Managers Around the
World!

• Census of Radio Amateurs
throughout the world!

• Radio Amateurs' License
Class!

• World Prefix Map!
• International Radio

Amateur Prefixes

..:.~ ,......
See your favorite deale r or
ord er d ire ct (add 25¢ f or
ma ili ng in U.S., Possessions

Th ese valuable EXTRA features & Canada . El sewh ere add
included in both ed ition s! 50¢).

WRITE FOR
FREE

BROCHURE!
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* cables

CHARTS AND DATA ON EVERY TYPE OF COAX
KNOWN TO MAN.

INVALUABLE (VALUABLE) BOOK FOR THE HAM - THE LAB - INDUSTRY
And everyone else that doesn't want to have to keep a whole library on hand for ref
erence. Or even worse, have to write to the manufacturer for coax specifications..--- -- - ------ ---------------

I SEND ORDER TO : 73 MAGAZINE - PETERBOROUGH - N.H. -- 03458 I
I~ar~ I
I You are absolutely right. No reasonable person can stand being without your
I invaluable (valuable) Coax Handbook. Please drop everything else and fill my order. I
I Note: I have friends in high places and wish to have copies of your epochal book for I
I them. See below. > I
I~~ ~ll I
I Address I
I II City State Zip I
I $3.00 enclosed for one Coax Handbook, postpaid. I
I $3.00 apiece enclosed for extra copies of the Invaluable Coax Handbook for my I
Li~~~l-':r~n~. _S~c:..t:t: ~d~s~ ~~e: _.:. _Se:.,d':'o::e~ .J

MARCH 1969 81



TORO ID CORES

DURA TOWER SALES
Box 322. AnCJola. Indiana 46703
Phone 219 665·2901 Eves Only

For More Information on this low cost,
high quality tower write

Testing The

Minilab

Since we, as amateurs, are supposed to
be able to make reasonable repairs on our
equipment by ourselves, it behooved us to
have enough test equipment on hand to
find out what has gone wrong when disaster
strikes. This can lead to a whole workbench
full of expensive gear if it gets out of hand.

A recent ad in 73 for The Minilab seemed
worthy of investigation. \ Vhen our unit ar
rived for test we found that it was the usual
VOM size, but that it had a printed cir
cuit board and solid state circuits which
made it not only a fine volt-ohmmeter, but al
so an rf field strength meter, an rf signal gen
erator. an af signal generator and a sub
stitution box for resistors and capacitors.

The af generator makes it poss ible to
check out any audio circuit quickly, whether
it be in a transistor radio, the transmitter
speech equipment, a hi-fi amplifier or pre
amp, or a commercial sound system. The
rf generator is tuned to 455 kHz and per
mits checking out the i-f system of most
receivers. This oscillator can be retuned to
500 kHz if desired. This also is useful in
providing a bfo injection for receivers which
lack this function and will make even the
little transistor short wave receivers capable
of tuning in sideband signals or cw for
you. The stability of some of these units
can be something else though.

Once you think you've located a faulty
part it is invaluable to be able to switch
in a sample replacement to see if it makes
the circuit work right. The Min ilab has these
substitution components built in .

Checking out a transmitter? Between the
af generator and the rf field strength meter
you can get a good idea of what is going
on. There is a 9v battery output for testing
transistor gear.

The Minilab is extremely well built. It
uses a standard 9v transistor battery for
powering the solid state circuits and two
pencil light batteries for the ohmmeter func
tion. The price of $25 seems quite reasonable
for a package like this. Quite reasonable.
Available from OCP, Box 431, Jaffrey, N.H.
03452.

.9S
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$3 .00
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.31
.25
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.56

.50

.37

.30

.12
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Red " E" Cores-SOD kH z
to 30 MHt- p. = 10
# 0 0 10

T·2OO·2 2.00" 1.25"
1·94-2 .94 .5&
T-80-2 .80 .50
r-Il8·2 .68 .37
T-50·2 .50 .30
T·]7·2 .37 .21
1-25-2 .25 . 12
T·ll·2 .1 25 .06
Y.llow "SF" Cores- IO MHz

to 90 MHz- 1J. = B
1·94·6 .94
T-80-6 .80
T-68-6 .68
T·50·6 .50
T·25-6 .25
T-12-6 .125
Black "W" Cor es-3D MHz

to 200 MHz- = 7
r .50.IO .50 .30 .19 .60
1·37·1 0 .37 .21 .12 .45
1-25-10 .25 . 12 .09 AD
T.12· IO .125 .06 .05 .25
FERRITE BEADS : .125" x .125" , II. = 900. With Spec
Sheet & Applica tion Note, P.kg of 12, $2.00
KllOWAIT TORO ID BALU N KIT: St ill only $5.00
EXPERIMENTER'S 2 CORE TOROID KIT- This famous
kit contains core s, wire, and charts so that you ca n
make your own hiqh 0 modern inductors for hun
dreds of pr actical C1ppllc:atlons.: $1.50

MINIMUM ORDER: $1.00
Please Add 25¢ per' order

for PackinCJ & ShlppinCJ

AMIDON ASSOCIATES
12033 OtseCJo Street

North Hollywood, Calif. 91607

THE DURA TOWER
Designed specifically

for the Radio Amateur

• 60, 70, and 80 Foot Tiltover Towers

• 3D, 40, and 50 Foot Tiltup Towers

• No guys-All Models Self Supporting

• All Welded Construction Using 55,000
PSI Heavy Wall Steel Tubing

• The Dura Tower Will Support Any
Quad or Tri Band Beam and SURVIVE
An 85 MPH Wind

• Erection Aids Will be Loaned Free
of Charge

• Financing Now Available
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TEST EQUIPMENT
'lI i\L\TVB E TE~T L \ BOHATOHY

AC Voltmeter DC Voltmeter
Ohmmeter M ill iam meter
RF Signal Generator AF S ignal Generator
Res istance Substitut io n Capacitance Substitution
9V DC Su pply RF F ield Strength
Self Powered 7 Y2"X 3'%"x 3%" , 1% Ibs.
Thanks to t ransi stors and pr in t ed circui ts you can
hold this complete lab in o ne hand . Not long ago
this would have been a who le shel f fu ll o f test eq
u ipment. 455 kH z generator fo r aligning IF's. 4 00
H z generator fo r aud io ci rcuits. Plus a normal YOM
a nd R & C substitutio n. F ield St ren gth meter for
tu ni ng tran sm itters. Everyt hing in o ne small box !
Model 5 10-400 Mini-Lab - ONLY S25.00

TRA NSISTOH POWEH SVPPL Y

Th r tlov uI ih » ~rt'tI / h (~ I Jien ' o]
I f' .... I f'11IliI Jl llf' I1 / i.... IUI xI . nuul» II 11lf'1Il 

UIT /1\' modern Iran xi.... t orized I)C' If 'x1. .
f'll lIljmwnl. \ UII" tI COI1l II Il' /f' .'if' IT i ,..'
lab, incluilin]: J: F a tu! ,.1F si!!" al fl' fU' r

at ors. ix hllill in to a CU .... f · about t li»
si:» "I fi ll oh! I () \I :

;' II ~ I '\T V H E AF GE~F:RATOH

M ini -AF Generato r ror the laboratory or ham wo rk
bench . 10 to 100,00 0 H z in f our bands, sine o r
square wave. World's smallest. 7 Y2"x 3%"x 4" ,
2 lbs! Bui lt -i n AG power supply stab i l ized t o 0. 1%.
T he ou tpu t is main tai ned at m in imu m d istortion
and constant level w ith F ET osc i l lato r and therm
iste r and heavy inverse feedback .

\Iodel 680 3 AF Gen erator - ONLY S59 .95

•---...-
11 1_,' _'"

- .

•

[I",I CO.

-,
I' . 11f

IF ' ...

"
'.11b

~ I ~• "

i\1I~ [AT VHE
S[G~AL

THACEH
This is by f ar the
single most valuable
piece of test equ ip
ment f or serv icing
rece ivers and audio
equipment. Built in
meter for measuring
gain of each stage
under test. Easy to
f ind weak or defect
ive stages. 0 utput
speaker bui lt i n o r
to V TVM or scope.
No line cord since it
is self powered .

Model SE-350 Signal Tracer-ONLY S22 .50

Buy OGP Miniature Test Equipment from
Your local Distributor or Order Direct Mail
from REDLINE CO. JAFFREY, NH 03452
Please allow a liltle extra for postage charges.
llistributors: Write for our distributor prices
Manufacturers Reps: We need you - Write

- P.O. Box 431
JAFFREY, NH

03452

Model SE-IOO Pow er Suppl y-ONLY S16. 95

1111i'!1

Worth its weight in batteries. Invaluab le for t est ing
transistorized or Ie gear. Saves its price in ba tteries
for long range operation 'o f radios. cassette t ape re
corders. etc. 0-20 VDC @ 150-200 mA o Metered
and regulated .
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NEW PRODUCTS

Allied Solid-State Receiver

This Allied Receiver, model A-2515, is de
signed for use by Short Wave listeners as
Hams. The 5-Band AM /CW/SSB unit, fea
turing advanced solid-state circuitry, tunes

• all Amateur bands from 8(": to 10 meters,
international short wave, aircraft, marine
and other short wave broadcasts and the
standard AM broadcast band. Bands cov
ered are 150-400 KHz, 500-1600 KHz,
1.6-4.8 Mllz, 4.8-14 .5 MHz and 10.5-30
Mllz.

Of the 24 semiconductors in the circuit,
two are Field Effect Transistors in the RF
stage to provide exceptional sensitivity and
low noise level. Four mechanical filters are
used for sharp station separation; noise
limiter and automatic volume control re
duce noise, blasting and fading. Built-in
variable BFO and Product Detector give
clear reception of code and single side
band. Visual tuning is made easy with an
illuminated S-meter. The illuminated slide
rule dial has calibrated band-spread for 80
10 meter Ham bands.

Other features are a push-pull audio stage
with thermistor for"low distortion, receiver
muting connections and a headphone jack
for private listening. Equipped with dual
power supplies, 117VAC and 12 VDC, the
receiver can be operated from house cur
rent, cars, boats, trailers and at camp sites.
Price of the receiver is $99 .95. A separate
speaker is priced at $9.95. Allied Radio
Corporation, 100 N. Western Ave., Chicago,
Ill. 60680 .
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New 4-400A!
Amperex has stolen the lead on the in

dustry with their new model of the popular
4-400A tube. There are two big improve
ments in this new tube . First is the new
mesh cathode which is not only significantly
stronger than the older cathodes, but elimin
ates noise caused by vibration and reduces
hum to better than -60 dB. Second is the
anode made out of graphite instead of sheet
tantalum. The high thermal capacity of gra
phite virtually eliminates any possibility of
damage to the tube due to temporary over
load. Tantalum-sheet anodes are easily dam
aged by local overheating.

The glass base model of this tube is the
7527 A and the metal shell base tube is the
8438A. Both have the Amperex sintered
glass base for strength and better heat distri
buting characteristics. Write Amperex, Pro
fessional Tube Div., Hicksville, NY I 1802
for complete data . Please mention 73 .

K3QDD Receives Scholarship
Twenty-one amateur radio clubs in the

Washington-Baltimore-Northern Virginia area
have provided funds to the Foundation For
Amateur Radio, Inc., for a $500 scholarship
award. Richard Tavin, K3QDD, was awarded
the John W. Gore Memorial Scholarship on
the basis of his amateur radio activities and
his high scholarship standing at MIT. Most
laudable .
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Scope XI o,me, 19 5 003 ,., . 5 F il Windin~ 60cy UN 4 ,7 5
5A32 5/ U Coa x i. 1 S ... ltc h 5 P 4 T 2BV DC MOt O' EX 4. 7 5
Ad.Plo, C.bl" P L259 10 BN C P.n.1 S o c k.t LN 3 /1 .75
F ib • •g l. .. In .... l. t; n g ROd ,", " D ia b y 7 '1· ' Long EX 5/ 1.00
O H M lTE Z ·50 Rad iO F'eQu.ncy C h Ok. EX 61 1.00
At . A ngl. Dri~" .../ C ..... Un; ~ eu.I ."' '' S h . ,," EX 212.50
F_·th,u C.pecito.. Hi on P.n..I.. ..T h. _ P.n.ll / 1 .00
BNC CUG 2901UI Coax i.1 P.nel S OC k ltt' EX 81 1.00
C o . x 6 " long .../ BNC (UC 260 A/ul Plug NCh end EX 5/ '.00
Co.. 8 " ..." BNC P lug & I 8 NC P.ne1 SOCk.t EX 4/1 .00
SCh"""'t icl R 45/AA A 7, A105lAAA1 5 . R 3 161

A R A26 , R5jA A N 7 . A 10 1A/ A A N 6 . RT5 81AAC _
12. l D22 6 /APA9 pp .•.......... ..........•....••.. ,. .. .• E. 1 .00

Box 294, Bay Saint Louis,
Mississippi J9520 .

Terms : Net, Cash.
e. C. HAYDEN
Price s : FOB Bay Saint LOllis .

r====c===:=!

What's with UFO's?

Check in the UFO NET

on 14,300 kc

WEDNESDAY NIGHTS at 9 prn EST

"LM" - NA VY FREQUENCY METER
less Cal i bration Book $24.95

Send for ca talog No. 145

HAMVENTION
Dayton Amateur Radio

Association
Dept. S Box 44

Dayton,Ohio 45405

Accurately! Four wires connK t 'C·J Divider 10 your looKC colibralor to
give 25KC morils. Cin:uit boord 1W ' x 11,4". SpKify supply yoltage
- J -JOOD<, 10 mo. (Lowest Is best.) Send for IC·3, $7.25 postpoid.

73 PETERBOROUGH NH 0345B

New Books
Semicond uctors: From A to Z by Dahlen .
Publ ished by TA B at $4.95 pape r a nd $7.95
cloth bo und. 272 pages, ove r 300 illustra
tions. He re it is, theory and practica l appli
cation of every known type of semicond uc
tor. right o n up through Integrated Circuits.
Covers diodes , FET's , MOSFET's, tunnel di
odes , varicaps, photo-FET's, light sensitive
and emissive devices, unijunctions, field-eff
ect diodes, SCR and zener diodes, etc. Writ
tcn for the average ha m ra ther than t he en
gineer. TA B Books, Blue Ridge S ummit, PA.

73 BINDERS

Are your magazi nes fal linq down all the time?
Our br ight red binders will hold t he m on the
books helf. Sta mped in go ld. Sp ec ify yea r. O nly
~3 eac h, bu t going up before lon g . Order.

Handbook o f Transist ors, Semiconductors,
Instruments and Microelectronics, T homas.
Pu blished by Prentice-Hall, Englewood Cliffs
NJ at 520 in cloth . This is more for the en
gineer, the circuit designer or the laboratory
technician . It is a pract ica l guide to semicon
ductor operat io n, formation . rati ngs, charac
teristics, circuitry and applicat ions. If you
work with semico nd uctors this boo k is irn
portan t to you.

There are 62 specific symptoms of t rou
ble in a TV set, 14 color, 44 monochrome,
and 4 sound . The TV Servicing Guidebook:
Problems & Solu t ions , by Art Margolis, pub
lished by TA B Boo ks , Blue Ridge Summit,
Pa ., a t $3.95 in paperback and $6 .95 in hard
cover. describes 30 separa te trouble-shooting
approaches which those 62 sy m ptoms ca ll
for. Service T V sets q uickly, elim inate waste
motion, cut tro u ble-shooting time to the
bone. This is a practical how-to-do-it book.
lavishly illustrated . 176 pages and over 10 0
illustrations.

104 Ham Radio Projects for Novice &
Technician by Bert Simon , W2 UUN, pub
lished by TAB Books, Blue Rid ge Su m m it,
Pa., at $3 .95 paperbou nd and $6.95 hard
bound. These are. for the most part. rela
tively sim ple circuits that will not strain t he
junk box severely. There are projects for
80, 40, 15, 6 and 2 meters, as well as UHF
projects for 220, 432 and 129 6 MHz. There
are antenna project s, audio circuits, CW, pre
amps, preselecto rs, co nvert ers, and plent y of
accessories. If you like to build or even
thin k you would like to build , then t his
book will keep you busy for a long time.
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Transistor Circuit Guidebook
Bad luck? Thirt een headings and up to 21

circuits per headi ng hardly qualifies as bad
luck. More likely it is good luck for the
purchaser, since anybody purchasing this
hook should fi nd interesting material in it.

The circuits arc supplied as schematics
with parts lists and accompanying text.
Their complexity ranges from a simple "rf
Booster" circuit to complete systems for radio
reception, hi-f or counting and control pur
poses. Many of the entries are based upon
manufacturer's literature showing applica
tions for recent solid-state products.

Very complete information is included
with some of the circuits, but others will
require a bit of research before construction.
Many of the circuits appear instantly adapt
able to new projects . Ideas may be generated
by looking, for instance, at schematics for
50 and 100 watt transistor rf amplifiers ,
an F11 tuner front end circuit which could
be adapted to six or 2-meter operation, an
l 'C IF amplifier. or a common-base dip
oscillator.

The intergrated-circuits application sche
matics (there arc several of these ) include
a remote-control system, a low-noise ampli
fier, and three cou nter circuits. A decimal
counter uses four bistables and ten NOR
gates, but some ingenuity or careful reading
may be needed to choose the appropriate
le 's for this one.

A total of 104 circuits are presented in
this handy 224 page book. Tab' #470 Tran
sis tor Circuit Gu idebook is available at your
dealer's or from TAB Books, Blue Rid ge Sum
mit, Pa. 17214. Price is $6.95 hardbound or
$4.9,5 in paperback.

Electronic Circuit Design
Mode rn Electronic Circuit Design, by James
D. Long. 284 pages; 170 illustrations.
~[cGraw-Hill. $12.50.

Something very interesting is happening
in electronics. The business is getti ng very
complicated, and so is the hobby, but modern
writers are findin g better ways to present
the subject. One change appearing in recent
years is the development of approaches to
the subject that are intermed iate in diffi-

CASSETTE TAPE RECORDER
Aher testing a dozen d iffe rent
makes o f cassette tape recorders
we found that the Valiant was by
far the easiest to use . The f idelity
is good and the push button sys
tem outstanding. Has battery lev
el meter, recording level meter,
jack f or f eeding hi-f or r ig, oper
ates from switch on mike. Great
for recording OX co ntacts, fr iends, at tne movies,
parties, unusual accents, etc. Use like a ca mera.
Comes with mike, st and, bat ter ies. tape.

SPECIAL, ONL Y $33.00 Postpaid

24 HOUR CALENDAR CLOCK
This beautiful clock reads
the day . the d ate and the
time in large, easy to read
numbers. Set this on GMT
and never make a mistake
again on logging time or date. 8x3%x3%, brushed
aluminum case. Synchronous self-starting move
ment, 115v 60 ey. Make your operat ing desk look
o utstanding with this new type of clock.

24 HOUR CLOCK, $41.00 Postpaid
12 HOUR CLOCK, $41.00 Postpaid
TRAVEL-CLOCK RADIO

Eigh t t ransistor clock radio,
complete with clock, rad io a l
arm and slumber setting! Wei
ghs less than 1Yi lbs. Great
gift for t raveling friend o r rel
ative. Batteries included . T ray
opens to hold change, e tc.

SPECI AL, ONL Y $24.00 Postpaid
AM-FM DIGITAL CLOCK RADIO

Here is something new-a
digital clock (reads nu m
bers di rectly) plus sensitive
AM-FM radio with AFC!
Compare w ith $60 Sony.
T his is a wonde rfu l rad io for the bed room o r k it
chen. T ransistorized rad io . A ntenna bu ilt in fo r
local stations. Use outside an te nna for d istance.

SPECIAL, ONL Y $38.00 Postpaid
DESK NAME-CALL PLATE

You r name and call on a we t
nut grained desk plate 10"
long by abou t 1" high. Up to
20 letters and spaces. You
can have you r full name o r
your f irst name and call let
ters. Sorry. no zero ava ilable.
Identify you r station with a beauti ful desk plate.

SPECIAL, ONLY $2.00 Postpaid

I Send order to :
I REDLINE CO. Box 431 , Jaffrey NH 03452
I I IT ap e recorder I! D igita l cl o c k rad io
I I 24 Hour c lock 12 H our d igit al c lock
I T ravel clock rad io Desk n am e p late
I Name _

I Address _

I cuv _

I State Zip _
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$34.95
Postpaid

2 Element
QUAD

T RAN S K E V(TM)

PRODUCTOS JUGA

FOR 10 - 15 - 20
The " JOG A QUAD·· 's , .Ied .' 1 KW AM..,d 2
KW p e p. SSB FUlu,H. SIngle lft'd line. EnlOy
,n Ulmum lo, ....ard ~,n _nd v~'V 10... SWR av e< the
lu ll blInd ... ,dt h. The unIQue $h_Pf! . 1i0 "'$ pmper
element Ipacl nll lor _I I hoInd$ , I I IS u sy 1.0 n mbl e
and '''$1 $11 ....'nd$ UP 10 100 MPH. W$lIghl ,ghl
""Ih on lV _ 4 · 6'· bOo m le ngl h . A IJr'Xhu'e ,.." ,h
l utlher in lo ' mll t ion is free la, Ihe _.kl ng.

./

,'::•••SOLID-STATE
TV MODULES!

BUI LD A VID ICON TV CAMERA IN A JIFFY !!
PREVIOUS TV KNOWLEDGE NOT RECUIRED .

Announcing another
[\} .,,-,,> , o, 't' "FIRST"' :<..J. l'I exci Ing

.~ ' . V

• TOlolly en copsulOled fO!' trou ble-free opere tien.

• Compoct site; Hi" x 2n" x 1" epprex, 3 er, overa ge weigh. t.

• Each. modul e replaces ent ire eem ere u ction•••i.e ., complete
video amp li li er, verneel s weep, hOff t . sweep, RF ese., etc.

• Perfect for emetecrs, experimenters, s tu den ts , industry, ete .

• Assemble compl ete eemere in (I lew hours! Only 5 modulu
required. Dnigned to work .. ,th stondord 1" VIdicons and
focu s-delleetion kiIs,

• Each module compl ete with .eck up inslrvctions. Fully
guoron teed 90 doys from dole 01 pu rchase!

• Buil d comp'lelely modul orit ed camero or replace trou ble
s«l ions of existing comeros with as many modules as needed.

CALLE 50 X 45 NUM . 431
M ER IDA. Y Ue . • MEX .

Electronic Keyer and Monitor
+Transistorized; relay output.
+Key built-in; wired ready to operate.
+Co nt in u o u siy variable speeds 5-50 WPM .
+ Pe n ligh t c e lls or 6V ext e rn a l sou rce.
+Ke y contacts adjustab le.
+ Pu sh switch on back, au tom a tic or semi-auto-

m atic o p eration.
+ Oo t-space ra t io adj u sta b le.
+ Va ria b le tone co nt ro l on monitor.
+Key e r 3 %x 5 %xl %. We ight 2 ibs.
+Unconditiona l one y ear guarantee.

W6PHA - GLOBAL IMPORT CO.
BOX 246, EL TORO, CALIF. 92630

ATV Research
13TH t BRCADWAY, NOR TH DAKOTA CI TY, NEBR. 68731

Send for com plete deloil5 Ol'l these new vidi con ccmerc modules
pl us ou r loln t cololog lu l ly describing our extenaive line ol TV
comero kits, pI on s, coil kih, vidicons, lenses, etc, It' s FREE.

Video module· $20 Vert. modu le - $1 5 Hori t . module - $15
RF Osc. modu le - $1 0 HV module - $1 0

culty between the no-math elementary ap
proach (almost useless to anybody working
at a level above that of wire-man ) and the
thorough-going network- and systems-analy
sis engineering approach.

H ere is an example of th is trend. T he
fi rst real-circuit problem appears on page 3,
and after two additional chap ters of intro
ductory material your attention is brought
to one of the most basic facts of p ractical
design: the behavior of real components.
How are they different from their ideal
counterparts? In many ways: p arasitic prop
erties, humidity effec ts, ageing, for instance .
One valuable but not very obvious exam ple
is the difference b etween tolerance and sta
bility of a capacitor.

Later chap ters deal with equivalent cir
cuits, transistor limitat ions, operating-point
stabilization (a vitally important matter, if
the circuit is to be reliable ) , and finally
amplifiers and switching circuits.

Long's approach requires less math than
good technicians are expected to under
stand, and the book contains many worked
p roblems chosen to resemble real design
problems. If you are feeling frustrated by
experiences with circuits you've picked out
of a book, or would like to work up some
thing that's really your own development
(and this is easier than you may believe )
this book deserves your attention.

Test Instrument Projects
101 Easy est Instrument Projects, by R.
Brown & W . Kneitel. F rom H. W. Sams &
Co., 1968. $3.95 in paperback.

If you are interested in simp le test instru
ment projects, here are a hundred and one
suggestions complete with three handy sub
stitu tion and color code tables.

Their complexity ranges from a simple
battery-and-lamp continuity tester or a very
b asic signal tracer circuit through a more
elaborate transistor checker and some power
supplies to a metal locator, several test oscil
lators, and frequency calibrator circuits.

The projects listed in this book really are
easy. All are simple, and additional data
provided by the authors includes some hints
and suggestions on p arts substitutions.



~

~ .v
~

Variable capacitors with ranges
from 3-19 pf through 10-365 pf

All models in stock for immediate delivery
-1, 2 and 3 sec tions .•. PC board and
chassis mount ing types .•. d irect and 6:1
turn ing rat ios. Prices from $2.31-$9.75.

~ Write for fullHne catalog.

:1lLE~ J. W. MILLER COMPANY
RODU(", 5917 So. M,;, SI. • l"A".I". C,III. 90003

AVAILABLE NATIONWIDE FROM
DiSTRIBUTORS AND MAil ORDER HOUSES

BACK ISSUE GUNSMOKE !
30, count 'em 30, stupendous tremendous
(more handbooks than magazines) Iascinat
ing enormous devastating incredibly ener-
vating back issues of 73 .

ONLY $5.00
p o stp a id worldwide

Yes.. .yes... yes...here is a
golden opportunity to
blow your mind on 30
back issues of 73. You
send us $5 in negotiable
securities, cash or check
and we will send you an
unbelievable miscellany
of thirty different (all
different) back issues.
all from the 1960-1966
era. These are all rare
collectors items. Every
one could likely be wo

rth a fortune to you. Who knows, you might
even find 8 rare January 1961 in this pilei We
don't even know what IS in these packages. To
keep costs down we have had these magazines
packed i nt o sloppy bundles by the Chimps
from Benson', Wild Animal Farm (nearby).
Watch out for banana sk ins. - I f you want
specific issues of 73 they are available at the
low low (high) price of $1 each. Unless we
don't have them, in which case the price is
higher. -How about sending a bundle to a OX
friend? Back issues of 73 are worth their weight
in unicorn dung in most countries. - M o n ey
received without a shipping address will be used
for beer .

73 Magazine Peterborough NH 03458
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FM Receivers
Frequency Modulation Receicers, by A. B.
Cook and A. A. Liff. Prentice-llall Inc., 1968.

This 527 page book is a thoroughgoing
discussion of wide-band F~I circuit technol
ogy. It is based upon an unusually small
math background, not including any calcu
lus, which will make it accessible to many
radio amateurs and to service workers in
terested in this key part of the commercial
elect ronics field. \ Videband F~f is a very
effective system for conveying speech and
similar signals, and after looking at this
book I begin to see some of the reasons
for its good reputation.

Most of these appear in the first three
chapters of the hook. These are, respectively,
"Introduction," "Interference," and "Noise."
Following this opening the writers proceed
to discuss, one part at a time, the basic
circuit sections common to all F~[ receivers
(good designs are invariably superhets, but
there is some variety of FM detector cir
cuits ). The last three chapters deal with tun
ing indicators, some miscellaneous topics,
and with stereophonic broadcasting. Cover
age of all topics is quite complete .

If you are interested in wideband FM
for communications purposes, as a hobby,
or if it plays a part in your career, this
book certainly deserves your interest.

Bench·Tested Communications Projects
What is the difference between a ' b ench

tested comm unica tions project and another
project that is not bench-tested? Maybe it
is in the excellent photography, or perhaps
in this book's good choice of subjects that
are interesting, useful and not too hard to
build. That is a rather hard mix to achieve,
in real life.

The book is broken into four general sec
tions: Experimenters' Delights, a se t of six
assorted circuits of general interest; Com
munications Capers, several projects interest
ing to hams and to C ls'ers, Detter Listening
six circuits useful to anybody who is listen
ing on the ham or shortwave b ands, and
Workbench \Vonders, three test circuits and
some good suggestions on using subassembly
construction when making up new gear.

All the circuits described in this book
have been published previously, and its edi
tor, Julian Sienkiewicz of Radio-TV Experi-
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menter and Elementary Electronics, has p er
sonally worked with them. This complete
collection of construction articles is available
from the Hayden Book Co., Inc., 116 West
Fourteenth St., New York, N .Y. 10011 and
is very reasonably priced at $3.25. Ask for
their book #0788, Bench-Tested Communi
cations Projects.

DUAL GATE MOSFET

PRE-AMPS

•

Dept, H
19&·23 Jamaica Ave" Hollis, NY 11423

VANGUARD LABS

Tell our advertisers

you Saw it

in 73

to 175 MHz. $19.95 ppd.
to 300 MHz. $23.95 ppd.
to 400 MHz. $27.95 ppd.
to 450 MHz. $31.95 ppd.

• Av~tI~ ble from 5 MHz. to 450 MHz. B~ ndwid th is
~ pprox im~ te l y 3% of frequency.

• Volta ge qa ln 30 to 40 DB d epending on frequ ency.
• Two Duol Gate MOSFET ~ mp l ifi e r sta ges with ea ch

h~vl n g ~ tuned Input and tuned output . Each Dual
Gate MOSF ET Is ~ctua lly ~ n integrated ca scode cir
cuit th us gIving you 2 cascode ci rcuits equivalent
to 4 triod es.

• Exceptionally low no ise (2.5 DB a t 175MHz.). great
ly red uced cross modul~tJo n an d 10 times the d y
na mic ra nge (sign a l handling c~p~bll ity) of th e best
b i-po lar transis tors . Also superior to pr eamps using
'Iunction FETs e nd Single G~te MOSFETs.

• nterna l con nections for high Imped~n ce AGC or
ma nual q ain con trol if needed .

• TyPe BNC input a nd o utput recepta cles for min imum
Ion a t UHF. Sta nda rd Impedanc e Is 50-75 ohms.

• C~ reful ly t uned et our la boratory with swee p gen era
tor en d osci llosco pe fo r t he best ba nd pass cha racter
istic .

• Full wave UHF d iodes protect Input tra nsh to r.
• O pe rates on 6 to 16 vol ts DC, 5 to 15 Ma .
tNew York City an d St~te residents add local sal es tax.

' . '-r ..,.,.

Data Book
Data Book for Electronic Techn icians and
Engineers, by John Lenk. From Prentice
Hall, $7.25.

If you are working in electronics, or have
more than a passing interest in designing
and building your own circuits, you might
exam ine a copy of this book. Its writer h as
tried to sort out from all the thousands of
possibly interesting or useful facts, charts,
tables, and equations, the ones that are
basic or specially interesting. He doesn't
claim to meet all requirements, but has
tried to supply a generally useful collect ion .
I would say he has succeeded .

Chapter 1 is a review of the approp riate
mathematics. It is not difficult mathematics,
and the p ages are not cramped full of tightly
packed little bits of information. Following
this are sections on passive circuits, and
the components used in passive circuits. One
chapter goes to AC concepts, another to
antenna and transmission line d ata . Vacuum
tubes are covered well, but transistors are
hardly mentioned. There is a large appen
dix of tables, symbols, and some math func
tions.

Placing equations and other data very
close to diagrams representing the system
described is a nice idea that could get more
frequent application. There is an unusual
amount of exp lanatory text in this hook,
and that is a successful variation, too from
some common p ractice.

The book is oriented to the needs of com
munications, rather than of industrial or
control type circuit workers.

GIANT
ONL Y $24.95

Postpaid

l'\Ul\IBERS-24 1I0 UR DESK CLOCK
Can be read from 15 feet in a dense fog.
Available in Charcoa l Grey , Cora l Red, Light
Blue, Whit e o r Brown. If you don' t specify
we will send one at random. They are all
bea uti ful. 12 hour move ment also ava ilable.
REDLINE Co., Box 231, Jaffrey, NH·03452
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We also have a large selection of used
equipment. Write for Latest Complete List

Modern Elec:tronic: Troubleshooting

Would you like a really complete book
on troubleshooting electronic circuits? A
book which is written to be used? Probably
most technicians and engineers who are
working with electronics gear could use a
look at this remarkably thorough book
which manages to convey a lot of basically
useful information without getting very theo
retical. It starts with some ideas about
checking diodes and transistors, spends a
chapter on printed circuits, another on ca
pacitors, and then goes into more general
material.

This includes TV circuits, of course, and
transistor radios. Two-way mobile gear is
well covered, too. Certain types of problems
receive special attention, and the entire
text is scope-oriented simply because the
oscilloscope is an indispensable tool for any
serious serviceman. Since not all workers
can invest large sums in the modern trig
gered sweep scopes, one chapter describes
the installation of a transistor circuit for
conversion of any inexpensive repetitive
sweep scope to a triggered-sweep instru
ment. There are chapters on other items of
test gear, as well, adding up to 23 chapters
in all. The illustrations are very good.

The price is $4.95 in paper but serious
workers will probably prefer the $7.95 bard
cover edition, which will stand more use. This
book is a Best Buy, ask for their book #474,
Modern Electronic Troubleshooting, from
TAB Books, Blue Ridge Summit, Pa. 17214.
But before you send for it, check your local
distributor's sbelves.

Modern TV Waveform Anolysis
Should you be interested in TV servicing?

Yes, and there are two good reasons. If
there is any clear example of a complex
technology appearing in people's homes, it
is TV circuits. Tbose who feel TV program
ming is deficient in value must agree the
technology that brings it into the living room
is a i'emarkable achievement.

And another reason is that many ama
teurs are becoming interested in TV and
TV-type transmissions. A study of the appro
priate theory, even a careful and complete
study, cannot develop the familiarity that
comes when you try to understand what hap
pens when the circuits do not work. This

$449.00
$99.95

RAOI
SHOP,INC.

.138 WATER ITIHl, SO. NORWALK, CONN.
TIL: 203-866-3557

T·4XB Transmitter
AC-4 AC Supply

\t.\ ,,'S'tOe....
THE DRAKE

T-4XB
TRANSMITTER

The Drake T·4XB offers many fine features ..•
Solid state linear permeability tuned VFO with
1 kc read out and 100 cycle stability. 80 thru
15 meters completely and 28.5·29.0 me of 10
meters with crystals supplied . Transceives with
R·4, R.4A, or R-4B Receivers. VOX or PH.
Operates SSB / AM/CW. Conservative input
power rating: SSB & AM·200 Watts PEP, CW.200
watts ... Plus many other features . ..

THINKING 1296mc?
The APX·6 converts into a 1215 • 1300 me
Transmitter-Receiver. Get up there with the
moon-bouncers! Uses cavity oscillator, 2C42 as
xmtr, 2C46 local osc. IF 60 mc. Size 13" x
13" x 10", weight about 35 Ibs.
Used, ex condition, less tubes: $31.95

1J.!1~!I~~l:~tj::
the fun? Or perhaps you're interested in look
ing in on the weather satellites directly? The
RD·92 facsimile recorder uses a direct stylus on
specially-treated paper. Copy size is 12' x 18%".
Wt 7S Ibs. Complete with 250 sheets of paper.
Used, excellent condition: $175.00

TeleI~U1X~lN~J}IIXms)
or 21SA (90 ohms). Please specify. $3.95
Teletype Transmitting Distributor for perf ta,2e.
TT57/FG, Used, excellent condition. $32.50

Et141e4 RADIO

ALSO IN STOCK
R-4B Receiver $430.00

and other Drake accessories
·." •••c'c",·,·" ••••••••'c•••c••, •••c.

BOX 893 CONCORD NH 03301
FONE 603-225-3358
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ORDER TODAY
95Oh ms: 12K, 120K, 1.2M, 12M ONLY I

de rnA: .05, 5, 50, 500
dB: 0, 14, 28, 34, 40

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

QTH _

City Sta te Zip _

RED LINE - JAFFREY - NH - 03452

Name _

de volts: 2.5, 10,50,25 0,500, 5000
ac vo lts: 1O,50.250,500 @ l Kjvolt No taxes any where Plus 90t: shipping

HAM
I

I

I

• V-O-M I,
" I

20,000 I

OHMS/VOLT
The only low priced
V-O-M with a 5000

vdc range!

r-------=:--::--=-:=-- - - - - - - - - - - - - - - - - - - -

AN /APR-4Y fM & AM RECEIVER

SCR·274-N, ARC-S COMMAND SET HQ!
f ,IOq .... ""'yR.ngoo Typ. E . c.U.nl Vwd l ,~.N_ B••no
RE CE I VERS . Com" I. , .... ,,1> T ... " .. N_
190 ~~O Kc eC ·453 ....•.••.• .•..S1 8,95 ':13 ~O .
3 _ 6 "Ac BC ,4 !>4.•... . .•.. ..•.. $ 16 ,SO.. ... . :1 1 50 .
6 _ 9, 1 Me ..•... .. .. ..... . ,BC ·455 S 14 95 , 19 95 .
1 ,5 - 3 Me ,R· :1 S.. ..... ..... ... . .. .. ........•. •.. ...... .. .. . :1 , .50 ..
T R A N SM ITT E R S . Com" I ',,, T bH
4 _ 5.3 MC , ,.. ,BC ·457 16.95 , 11 1.9 5
53-7 M c ,.. •. .BC·4 58 6 .95 12.95
7 ~9, ' M c BC ·4 59 17 95 2250
2 . 1-3 M c . .. .. . . . . . . . . . . • .T 18 , 10 ,95

~C~ FREC: METTE~: ·c.,; ; i ·.;. · ·f y ;;: \~~~o· ·~ 35 Mc ..··t·omiiiei·e·w';: a9.;
' tonna , ....."".1, o ,,!!,nll caI,h'I' ...n ena"l l IKE NEW .. , .. . 514.50

TERMS l'; l t her 2S% Dt-pol lI .... lIh OLder. balance C.O.D.- OR-
n emtn ence In F ull . )Ilnlmurn Order $5.00. All shi p

Ill tonU F .O.B. ou r ....areheuse, :-;YC. All Illton:handbe lubjut to
prior sale lind prtee change.

G & G RADIO SUPPLY COMPANY
778 Leonard St.• NYC 10013 -- Ph. 212·267-4605

H hlh preci s ion h." tnste ument. ror mOllllorlng and menu rl n;
trecuencr and rerattve 81 ~lla l st rengt h. J lI to 4000 ) l e 1'1 ;; tun
I n i ~ rangcs. FQI' 110 v 60 crete AC. Bullt·ln power 588 50
lIuppl)·. Orlli: lnal cl r~\llt dlau am Inclw.Jed. Check ed I

nut. per rect . LI KE NEW .
All T uni ng r nlt s An n ahit for ADo,·",

24 PAGES crammed with
Gov't Surplus Electronic
Gear-the Biggest Bargain
Buys in Amenca! It will
pay you to

SEND 2S ¢

for your copy-Refunded
with your First Order!

BC· 645 TRANSCEIVER . n tubes , 433 to
500 ) Ie. Easlh' adapted ror t Wi}" votc e or
code Oil HII Ill, ) lo llJ1 e , Telev isfun ";xp erlmtnl ll
a nd c iuzee s' Bands. With tubes. tess power

~~~~:; n~~. f.lI.e~ ? ~)~ . ~~~t.o~ $16.95
SPECIAL PAC KAGE OFFER : BC -64S
T ranln h er. D )·mu llo tor anll aU .n:t'~I<Jrles .

Ind udl ng mounllnli:s . um- A nt to nna Assto mbltt'S. $'16 95
control box. M1nlpltote. B ltA.sO .sEW ...•.. • .... . .. . .. . " ,

rG·G
•• ••"" . ......,"'-

is the acid test. It sorts out the fellows who
read one book so many times it's engraved
on the skull, from those who look around
more generally and find out how the cir
cuits work.

One good book for the serious TG worker
is Modern TV Circuit & W aveform A nalysis,
by Stan Prentiss. Stan's key idea is, what do
you see if you look at the circuit with a
good scope? Appropriate test gear is as
sumed throughout, which is a necessary as
sumption for the serious worker and a sim
p lifying one for the man who is seeking a
bet ter background.

Chapter 1 discusses the basic waveforms
and the circuits in which these waveforms
are observed . Eight following chapters dis
cuss th e operation, adjustment and servicing
of the basic circuit groups in TV sets . The
color TV circuits should have received
stronger emphasis in the Table of Contents
since a quick glance could suggest the book
does not treat this subject. Actually, it comes
up in several chap ters and Chapter 9,
Chroma Circuits, is entirely devoted to this
sub ject.

And Chapter 10 discusses troubleshooting
solid-state circuits . It starts with notes on
circu it design and continues to sections on
locating defective parts and genera l trouble
shooting procedures. Finally, 'several charts
suggest approaches to common problems,
and some schematics of solid-state TV sets
are also included .

Ask for TAB book $476, Modern TV Wa ve
form Analysis, at your local dealers' or
from Tab Books, Blue Ridge Summit, Pa.
17214.
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"THECOMPLETE HAM STORE"
WHERE YOUR DOLLAR BUYS THE MOST-

All lead ing lines of amateu r gear:
W e g ive best trade-in allowance
f or your gear on new equ ipment :
Ca ll us for t he best deal:

WE PAY CASH FOR HAM & CB RADIOS
CALL OR WRITE

BOB'S AMATEUR ELECTRONICS
927 N.W. lst. St., OKLA. CITY, OKLA. 73106

Phone 40S·CE.S.63B7

SURPLUS ELECTRONiCS
ARC-S TRAXSlllTrER. 100- 156 !olC .. • , ..•... EX U4.95
SK -980 I'IIA:"TO:\[ A:'\TEX XA .. .. . _......•. XEW S 6.50
GO-D TRAX~)lITTt: lt 300 K C·lSlIC XEW S75.0Q
ce-r TltAXg:'UTTf:R 1'00 K C -9 ),1(" ::'\E W S3T.95
nC-60t nl TRAX~),lITTJm 20- 2, )( ' _.•.. EX S 1.50
H(, -92~ F:'I TRAX~),IITTEll 2, -38 lie EX $U. 95
B X I f'}' l"ET 150-1110 )((' 110" AC (joe y :--.;W 159.95
" (' - 456 AH'(' -:) llOn n ..A'rOR :"OE\\" S 3. 75
T -2f'!AI'T ·l ll AD ,\R T IUXS:\IITTt:U

!lO·ZOO l Ie X EW $19.95
nT-4 ~ IARQ·l T HAXioI('}o: 1n :H-J '\),1:\1 Ell

u -:;o )IC XEW. $H .9S
}1(' · 61' F:\f IUX EI YE lt 30 · ::;0 ),1(' EX S.~4 . !l5
B C· ll .5 1l A:\f TRA~:': :\ IITT ER 50. flO ) IC Jo:X ~29.95
BC · 6(1.~ I~TERPHO~t; A:\f PLI F llm I n 'DC .. ~F:\V $ 5.9.5
T -61 / A XT _2 TELE " ISIO~ TR.\:'\"S:\ IITTER •. ~ EW ~42 .95

I"RIC E~ : FOB I~ nJAXA . P A . x o C'. O.D. onn zns
)'II~. ORDt:R 1'5.00 :'\"OT I ~ ('Lt"UI~G POSTAG E.

PENNSYlYANIA ELECTRONICS
P.O . BO X 127

INDI A NA, PENNSYlVAN IA 15701

MOTOROLA FM EQUIPMENT
SCHEMATIC DIGEST

91 pages (I Ph" x 17") of sehe
matics, crystaf 'informat ion, align
ment instructions. service hints
and specialized information. $3.95
post paid.

TWO·WAY RADIO ENGINEERS, INC.
1100 Tremont Street

80ston. Massachusetts 02120

Rill . Command ,ecel'er. 108·132 mC AM. Q tll~ . 2 " ' sensili..t y. No
dill. We &I'e knob, t llRl'" graeh. lech n.J cal da la , Need . power slIpply '"
cont roll a' o l her Commands . EW. ... . ..... ... .•..• .•.•... 27.50
Rll . Com mand receive r S40·1600 kc. "' Jlh knob and l llni ni l:Iaph oS;
t echnical dall . OK 17.95
R I I A Modern Q·S·er I IlQ-SSO KC. 85 Ke If' . no dial. Brand nu' , . . 112,95
RH /ARC·S Command , en (Q·S'e rl 190-550 kc . has dIal , ", /k nc b '" t.eh.
dau OK.luaranltCd . luted .....•.•.. .•.... .... .. .. .. ..•. 14 .95
Sp·600·JX Reee..er. 540 kc 10 54 "". In crea m' pllff eondillon. . . . JU.OO
AN/A LR·S. T\lnes J8·1000 mc "' lIh O~E t lln'na II nit ("V·2H illcJllded.
B,and ne.. , "" re'" Ial. I ype con.erted lo 00 cy ( R~) al$o ne" o, like
bralld ne WIth toook , _. • . • . . • . • • . . . . . . .. . . . • . 275.00
U I -I . f~ m.t., .125·20 mc• .01'1. ... /ser.·mU ch. d c.alib . " t ech . dala .
100'1, O K.•.•.•.. . .... ....... .. ..•.•.•.•.• . .. . . .. ... .. . '7.SO
TS-l 21 Ircq . m. l er 2ll-480 mc "'Iehan 10 appra.ch .001". ltdl , da ta .
100'1, 0 169.50

WANTEp· ~OOD LAI T EST EQUI PMENT " MIL COMMUNICATIO NS

W. pro"'b1y han Ih. boa! ill••nlo,y of sood lab I", e<j"ipmCllI in Ihe
cOllntry . bIOI pl.... do nOI uk 10' a eu . lo,! A.k for apaci'ic iI__ or
kind< of itema yOIl nHd! W. all.o blly! WHAT DO YOU HAVI?

R.E. GOODHEART CO ,nco8aa 1120 GC. 8EVERl Y HilLS. CA 90213
Ph.m. . I.U 21 I Cllt.. . 272 n 07 \I ...... ~.. !1~ ~ IU
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Hayden Baoks Catalog
Where do all the good books come from?

If you have been surprised by seemg a
specially valuahle book on somebody else's
shelf or offered by some distributor you do
not visit very often , maybe you would like
to find out more about what IS available
for your use. It could be very important, in
fact. in today's highly competitive world. If
you have a catalog, then you can discover
what to ask for.

The Hayden Book Co's catalog carries en
tries 111 twenty-seven different categories,
and 15 of these could be interesting to an
advancement minded electronics worker.
Mathematics and mechanical technology, ra
dio operation, space technology, electronics,
electronics servicing, and computer tech
nology are only a few of the headings you
might look under, depending upon your in
terests and business needs.

Each book listed 111 the catalog is de
scribed in tbe standard library style, and this
is followed by a paragraph or more dis
cussing the subject matter you will find in
the book. In smaller print, there is a list
of the chapters in the book. You can usually
determine if the book will be useful to you,
after a careful reading of this material.

There are two indexes at the back of
the catalog. One is a listing of the books by
title, and the other a listing by author. F or
instance, a book by Pullen is probably worth
investigating, if you are interested III cir
cuits. Looking on page 89, we find Hayden
lists two of his books.

Ask for the Hayden Books Catalog, avail
able from your dealer's or from Hayden
Book Co., Inc.,

DANGER
73 Transistor Circuits has driven
hundreds of amateurs right out of
their minds with joy. Do not send
$1 for this dangerous book. Do not
send it to: 73 Magazine, Peter
borough NH 03458.



HOWARD W. SAMS BOOKS FOR THE AMATEUR

tnH EDITION OF THE FAMOUS

Radio Handbook

Famous Editors & Engineers Books

Advanced & Extra-Class Amateur License Handbook
by Howard S. Pyle. W70E. Provides all the inlormat ion
you need to obtain your advanced-or extra-class
license. Makes preparati on for these top licenses tar
easier for present holders of lower licenses. Includes
sample questions fo r each exam. 192 pages.
20649, only . . . . ...... . .... .... . • .. . .. ... • .... . $3.95

General-Class Amateur License Handbook
by Howard S. Pyle, W70E. A complete gu ide, including
typical FCC test questions and answers. to help you
prepare tor the Te chnician , Condit ional, or General
Class radio exam. 144 pages. 20639, only • • .•. .. $3.25

Building Your Amateur Radio Nov ice Station
by Howard S. Pyle, W10E. Provides comple te, easy-to
fo ll ow construction details for bui lding an rnexcenstve
transmitter and receiver. plus several valuable acces
sory Items. for Novice or GE!'neral Class operation . 128
pages . 20050, only . . . . • . • . • . • . • . ... ... ... .. . . .$3.75

Internat ional Code Training System
by International Teach ing Systems, Inc. Special pro
grammed charts and 331f.1-rpm re cordings help you re
ceive at 2-3 wpm in just a few minutes. You' lI be recerv
ing and sending up to 22 wpm with less than an hour
of recorded instruction . 96 pages ; 6 record sides.
20138, only • • • • • . • . . . . . . . . . • . • • . • • . • • . • . • . . • . .$7.50

•

Tells how to des ign, build, and
operate latest types of ama
teur transmitters, receivers,
transceivers, and amp1iliers .
Provides extensive, simplified
theory on practically every
phase of radio. All origi nal
data , up-to-date, complete, 848 pages.
EE·167, only •••• .. . . . • . . • . . • . . . . . . . . . . • • • . . . . $12.95

The VHF Amateur
by Robert M. Brown, K2ZSQ /W9HBF. Completely up
dated handbook incorporating the fi nest maler ial on
vital vhf subjects from the rare back issues of the
famous VHF Magazine, plus new data of great interest
to both old and new vhf men. 160 pages.
EE-65060, only•••. . . . .... . . .. ... . . . . . . • .. • . . . . $4.50

Commercial Radiotelephone License
D&A Study Guide

by Woodrow Smith & Robert Welborn. Invaluable prep
aration for the exams. Questions cover first four ele
ments of the radiotelephone l icense exam. Answers
are detailed and comprehensive. 272 pages.
EE·031 , only . . . . . • • . • . . . . . . • . • • . • . . . . . • . . . . . . .$6.95

Single Sideband: Theory and Practice
by Harry D. Hooton, W6TYH. The one-source guide to
ssb. covering or ig in and principles, derivation at ssb
signals. carrier-s uppress ion techniques. sideband se
lection, and a comp lete ana lysis of ssb equipment. 388
pages. EE-350, only . . . . • • . • . . • • . • • . . . . . • . . • . . . . $6.95

Transistor Radio Handbook
by Donald L. Stoner, W6TNS &- Lester A. Earnshaw,
ZL1AAX. Covers the use of transistorized communica
tions equipment lor amateur and commercial applica
tions. Provides simp lified theory, plus practical con
struction projects for solid-state equipment. 180 pages.
EE·044, only • . . • . . . . . • . . • . . • . . • . . . . . . . . . . . . . . . $5.00

Amateur Rad io Incentive Licensing Study Guide
by Robert M. Brown, K2ZSQ/W9HBF and Tom Knalter,
K2AES. Full y explains the new incentive licensing
which allects both newcomers and old-timers. Covers
all the new FCC Regulations and band allocations.
Includes sample examli for Novice , Technic ian, con
ditional. and General-Class licensing. 160 pages.
EE-050, only $2.75

Amateur Radio Construction Projects
by Charles Caringel/a, W6NJV. Shows how to build
novice transmitters. converters, all-band phone-cw
transmitter, and others. Provides detailed, easy-to
follow building and operating instructions. 136 pages.
20045, only . ••. .•. .• . .• .• •• •.••.•• .••..•. •.. .. $3.25

Ham Antenna Construction Projects (2nd Ed.)
by J . A. Stanley. Practical guide to custom-building
your own antennas; describes all types of arrays, in
stallation, tuning up and testing; shows you how 10
make the best use of anlenna power. 160 pages .
20654, only .. .. . .. . • . . . . • • . • . . . . . . . ... .. ... •. . $3 .95

101 Easy Ham Radio Projects
by Rober t M. Brown & Tom tcnettet, A selection of easy
to-bu i ld, inexpensive c i rcuits for a variety of wo rthwh ile
ham devices. Provides brie f descriptions, construction
hints, diagrams, and parts lists; includes substitution
guide appendix. 160 pages . 20674, only •. ..•... . $3.95

Transistor Transmitters for the Amateur
by Donald L. Stoner, W6TNS. Shows how to build solid
state crysta l checker/calibrator, low-power cw xmiller
and eight othe r transistor ized projects. 128 pages.

20450, only .. .. .• • ••• .•. .• • . • .• ...• .. ..•.• •. .. $3.25

Amateur Radio Antennas (2nd Ed.)
by Harry D. Hooton, W6TYH. Provides full details on
theory, design. construction , and application of anten
nas. Tells how to select the best antenna system for
optimum performance. 176 pages . 20611, only .. . . $3.95

Practical Ham Radio Projects
by Ch arles Caringelfa, W6NJV. Inc ludes circuit d ia
grams, parts li sts, and detailed instructions lo r bu il d ing
12 un ique and useful ham shack devices at the lowest
possible cost (no item exceeds $50). 128 pages.
20042, only .. .•••• . .. . .• . .• . .. . .. . .. . . . . ...• .. $2 .95

Transistorized Amateur Radio Projects
by Charles CaringelJa, W6NJV. Presents a complete
selection 01 transistorized ham radio construction
projects for the beginner as well as advanced amateur.
Incl udes several printed-circui t board pro jec ts and the
negati ves for e tch ing them. 140 pages.
20570, only .••• •• ..• ... ... • .... . .• • .. . .• •.• • •• $3 .50

So Vou Want to Be a Ham (4th Ed.)
by Robert Hertzberg, W2DJJ . Completely revised to in
clude information on the incentive licensing. This is the
book to have to learn about amateur radio, ham equip
ment, operating procedures, and how to pass the FCC
exam. 192 pages . 20607, only • • .. . . ••. ..• ..• .. •$4 .50

ABC's of Ham Radio (3rd Ed.)
by Howard S. Pyle, W70E. Enlarged and updated to in
clude all the study material required to obtain the
novice-class license. Covers latest FCC regulations,
including new incentive licensing provisions. 144 pages.
20638, only .... . •. . .. . . •. . •. . .. . . . ... . . . .. • • • •$2.95

Amateur Radio Mobile Handbook
by Charles Caringeffa, W6NJV. Provides complete
information fo r going mobile. Exp lains c ircuitry and
construction 0 1 commercia lly built mobile amateur
equipment. Shows how to bui ld mobile converte rs, t rans
mitters, transceivers, and modulators, etc. 176 pages.
20035, only•..• . .• . .. . .• . .• . .. . .. •.. • . . ••.•••. $3 .50

1- - - HOWARD W. SAMS & CO., INC. - - I
I Order from any Electronic Parts Distributor, or I
I mail to Howard W. Sams & Co., Inc., Dept. 73-3 I
I 4300 W. 62nd St., Ind ianapolis, Ind. 46268 I

I Send the following books : Nos. I
I $ I d II encase I
I 0 Send FREE 1969 Sams Book Catalog I

I Name I
I PL(AS( PRI NT I
I Address I

I City State lip I
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Technical Aid Group
Please refer any questions of a technical

nature to one of the followin g members of
73's Technical Aid Group . These are dedi
cated amateurs who really want to be of
help and do so without compensation. Be
sure to state your problem clearly and en
close a S.A.S.E. for a reply.

John Allen, Kl FWF, high school student, 51 Pine
Plain Road, W ell es ley, Mass. 02181 . HF and VHF
antennas, VHF transmitters and con verters, AM , SSB,
product data , and surplus.

Be rt LiHleha le , WAIFXS, 47 Cranston Drive,
Groton, C onn. 06340. Novice transceivers, test
equ ipme nt and homebrew projects gone wrong. •

Bob Groh W A2C KY, BSEE. 123 Anthony Street,
Rochester, New York 14619. Special izes in VHF/UHF
solid-state power amp lifiers, but will be g lad to me ke
comments on any subject.

G. H. K,. ",. WA2GFP. BSEE, MSEE, 70.15 175
Stree t , Flushing, New York 11365. Will answer any
questions. dc to microwave , state·of·the.ut in all
areas of commu nic ations circuit d esign, an alysis and
use . Offers help in TV, AM, SSB, novice transmitter
a nd receivers, VHF antennas and converters , re
ce ive rs, se micond ucto rs, test equipment, diqita l
techniques and product data.

C ha rles Marvin W8WEM , 31 12 lastmer Road ,
RFD # I, Rock Creek, Ohio 44084. Will help with
any g enera l amateur problems.

Stix Bere k WB2PFY, hig h sc hool student, 209-25
18 Avenue, Ba yside , New York 11360. Novice help.

C lyd e W ashb urn K2SZC, 1170 Genesee Street,
Building 3, Roch ester. New York 146 11, TV, AM ,
SSB, receivers, VH F con ve rters semiconductors, test,
genera l, product d ata .

i< ic ha rd Tashner W B2TC C , high school stud ent ,
163-3 4 2 1 Road , Whitestone, New York 11357. Gen
e re l.

J. J. Ma ro ld W B2TZK, 01 Division , USS Mansfield
DD278, FPO Sa n Francisco , C aliforn ia 9660 1. G en
e ra l.

Ira Kevele r, WA2ZIR, BSEE, 671 East 78 Street,
Brooklyn, New York 11236. SSB transmitting , color
TV, computer programming and systems, dig ital,
radio and re mote contro l, rf transmission lines, di
pole d esign , a udio amplifi ers , linear and class C rf
amp lifi ers.

73 BINDERS

Are you r mag azines fa llinq down all the time?
Our bright red binders will ho ld them on the
bookshelf. Stamped in gold. Specify year. Only
$3 each, but going up before long. Order.

73 PETERBOROUGH NH 0345B

94

Fred Moore, W3WZU, broadcast enginee r, 4357
Buckfield Terrace, Trevose, Pa. 19047. Novice tra ns
mitters and receivers, HF and VHF antennas, VHF
con verters, receivers, AM, SSB, semiconductors , mo
bile test equ ipment, general, product data, pulse
techniques, radio astronomy, bio-medical eieetrcnles.

Wa lter Simciak, W4HXP, BSEE, 1307 Ba ltimore
Drive , Orlando, Florida 328 10. AM , SSB, Novice
transm itters a nd rece ive rs, VHF conve rte rs, re 
ceivers, semiconductors, mobile, test-equipment, gen
ere].

James Venable K4YZE MS, LtB, lLM, 119 Yancey
Drive , Marietta , Georgia . AM, SSB, novice gear,
VHF, semicondu ctors , e nd t est equipment.

J. Bradley K6H PR/ 4, BSEE, 3011 Fairmont Street,
Fe lls Church , Virg inia 22042 General.

W ayne Malone W4SRR BSEE, 8624 Sylvan Drive,
Me lbourne, Flo rida 32901. G enera l.

Bruce Creighton WA5JVL, 8704 Belfast Street,
Ne w Orleans, louisiana 70118. No vice he lp and qen
e r.!1 questions.

Dcuqles .Jensen, W 50 G/ K4DAD, BA/BS, 706
Hwy 3 South , league City, Texas 77573. Digita l
techniques, digital and linear IC 's and their eppllee
Hens.

louis Frenzel W5TOM , BAS, 4822 Woodmont,
Houston , Texas 77045. Electronic kevers. digita l
e lectronics, lC's commercial equipment and medlfl
ca t ions, nov ice proble ms, filters a nd se lectivity,
a ud io.

G eo rg e Daughters WB6AIG, BS, MS, 1613 Notre
Dame Drive, Mou ntain Vie w, Celifcmie. Semicon
d uctors, VHF converters, t est equipmen t, genera l.

Glen H. Chapin , W6GBL, 3701 Trieste Drive.
C erlsbed . Calif. 92008. HF and VHF entennes .
novice tr"nsmitters an d receivers, VHF converters,
semicond ucto rs, receivers AM , SSB, gene ral, surplus.

Tom O'Hara W 60 RG, 10253 East Nadine Temple
City, Ca lifornia 91780. ATV, VHF con verters, semi
conductors, ge nera l questi on s.

St eve Diamond W B6UO V, college student, Post
O ffice Box 1~ 84, O a kland , California 94604. Re
pea t ers an d p roblems re garding leg ality of control
me lhods . Also TV, novice transmitters and receivers,
VH F a nte nna s a nd co nvert e rs, receivers, semicon
ducto rs, a nd product d ata .

Or ris Grefshei m WA6UYD , 1427 West Park, Lodi ,
C e life m le 95240. TV, HF antennas, SSB, VH F anten
nas and converters receivers, semiconductors, and
general qu estions.

Hugh Wells, W6WTU, BA, MA 141 1 181h Street,
Manhattan Beach, Calif. 90266. AM FM receivers,
mobile test equipment, surplus, amateur repeaters ,
general.

Carl Miller WA6ZHT, 621 St. Francis Drive ,
Petaluma, Calif. 94952. Double sideband.

Howa rd Pyle W70E, 3434-7th Avenue , S.E.,
Mercer Island, W"shington 98040. Novice help.

73 MAGAZINE



PFC G'ady Sexton J,. RA114617S5. WAIGIT/
OL4, Hedmstedt Spt. Detachment, APO New York
09742. Help with current military gear, information
from government Technical Manuals.

Sgl. Miehee! Holl WA8TLX. Bo, 571. 69371h
Comm. Gp., APO New York 09665. Help with all
types of RTTY both commercia l and military. Also
data techniques. Covers conversion of military
RnV equipment.

Eduardo Noguera M. HKINl, EE. REt Post Of·
fice BOll Aereo 774, Barranquilla, Columbia, South
America , Antennas. transmission lines, past experi
ence in tropica l radio communica tions a nd mainte
nance , HF entennes. AM, transmiHers and receivers,
VHF antennas, test equipment and general amateur
problems. Can answer questions in Spanish or Eng
lish.

D. E. Hausman, VE3BUE, 54 Walter Street,
Kitchener, Ontario , Canada. Would like primarily
to help Canadians get their licenses. Would be able
to help with Novice transmitters and receivers.

Frank M. Dick WA9JWL, 921 Isabelle Dr., Ander
son, Indiana 46013. Will answer queries on RTIY,
HF antennas. VHF antennas, VHF converters. semi.
conductors, mobile, general, and microwave.

Ga,y D. Palma, WA2GCV/9. P.O. Bo' 1205,
Evanston , III., 60204. Help with AM, Novice trans
mitters and receivers, VHF converters, semiconduc
tors. test equipment, digital techniques and all gen
era l ham questions.

Arthur J. Prutzman K3DTL, 31 Maplewood, Dallas,
Pennsylvania 18612. All phases of ham radio. Can
assist with procurement of parts, diagrams, etc.

William G. Welsh W6DDB, 2814 Empire Ave.,
Burbank, Calif. 91504. Club licensing classes and
Novice problems.

Ralph J. lrece, Jr., WAIGEK, 4 Fox Ridge Lane,
Avon, Conn. 06001. Help with Novice transmitters
and receivers and novice theory.

Iota Tau Kappa Radio Fraternity W7YG, Multno
mah College, 1022 S.W. Salmon St., Portland, Ore
gon 97205. This group of rad io amateurs will answer
any technical questions in the field of electronics.

Ted Coh.n W4UMF. BS, MS. PhD. 6631 Wak••
field Drive, Apt. 708, Alexandria, Va. 22307. Arne
teur TV, both conventiona l and slow scan.
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Roger Taylor K9ALD, 8SEE, 2811 West Williams,
Champaign, Illinois 61820. Antennas, transistors,
general.

Michael Burns Jr. K9KOI, 700 East Virginia
Avenue, Peoria, Illinois 61603. AM, SSB, receivers,
transmitters, digital techniques, novice help, general.

Jim Jindrick WA9QYC, 801 Florence Avenue,
Racine, W isconsin 53402. Novice transmitters and
receivers, genera l.

John Perhey WA0DGW/WA0RVE, RR #4
Owatonna, Minnesota 55060. AM, 558, novice trans
mitters and receivers , HF receivers, VHF converters,
semiconductors, mobile, product data, general. Has
access to full specifications on almost all standard
components presently catalogued by American man
ufacturers.

Ronald King K80EY, Box 227, APO New York,
New York 09240. AM, SSB, novice transmitters and
receivers , HF receivers, RTTY, TV, test equipment,
general.

Charlie Marnin W8WEM, 3112 latimer Road,
RFD I, Rock Creek, Ohio 44084. General technical
questions.

Michael W inl., DJ4GA/W8. MSEE, 718 Plum
Street, Miam isburg, Ohio 45342. HF antennas, AM,
558, novice gear, semiconductors.

David D. Felt, WA0EYE, television engineer, 4406
Center Street, Omaha, Nebraska 68105. Integrated
circuits, transistors. SCR's, aud io and rf amplifiers,
test equipment, television, AM, 558, digital tech
niques, product data , surplus, general.

Tom Goez K0GFM, Hq Co USAMAC, Avionics
Division, APO New York, New York 09028. HF
antennas, mobile , airborne communications equip
ment, particularly Collins and Bendix gear, AM,
FM, or SSB-HF, VHF, UHF, general.

Robert Scott, 3147 East Road, Grand Junction,
Colorado 8150 I. Basic electronics, measurements.

•
Does Math scare you?

"Simplified Math for fhe Ham Shack"
One of 73's books will make it easy.

Order today, only SOc.

MOVING?

Every day we get a handful of wrappers
back from the post office with either a change
of address on them or a note that the sub
scriber has moved and left no address. The
magazines are thrown out and just the wrep
per returned. Please don't expect us to send
you another copy if you forg et to let us know
about your new address. And remember that
in th is day of the extra rapid computer it
takes six weeks to make an address change
instead of the few days it used to when we
worked slowly and by hand.
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Surplus Conversions

Hardly a week goes by without receiving
many requests from readers asking where to
find information regarding a particular piece
of surplus gear they have picked up with
out a manual or any conversion information .

In addi tion to the following literature,
73's Index to Surplus should give all the in
fonnation as to where to fi nd conversion for
almost any surplus equipment. This handy
reference is available from 73, Peterborough ,
N.H. 03458 for the modest sum of $1.50.

Editors and Engineers

Editors and Engineers, P.O. Box 68003,
New Augusta, Indiana, have published three
Surp lus Radio Conversion Manuals bv Even-

•
son and Beach and the Surplus Handbook,
V ol. I hy W6NJV and W6NJE. Each costs
83. Here are the pieces of equipment covered
in each manual:

Surplus Radio Conversion Manual, Vol. I.
BC-221, BC-342, BC-312, BC-348, BC-412,
BC-64.o. BC-646, SCB-274 ( IlC-4.53A and
llC-4.57A series) , SCB-,522, TBY, PE-103A,
BC-1068A I I 161A.

Surplus Radio Conversion Manual , Vol. II.
BC-4,54, AN I APS-13, RC-4,57, ARC-.5, CO
9/TBW_ RC-946B, BC-37.5, LM, T A-12R,
AN/ ART-13, AVT-1l2A, AM-26I A1C, ARB.

Surplus Radio Conversion Manual, Vol. III'
APN- I , APN-4, ARC-4, ARC-5, ART-13,
RC-191, BC-3l 2, BC-342, RC-348, llC-37.5,
RC-442, RC-4,53, llC-4,5,5, BC-456-9, HC-603,
RC-624, BC-696, RC-1066, BC-12,53, CHY
1)200, COL-4306.5, CBC-7, OM-34, OY-2,
nY-8, FT-241A, MO-71ABC-5 , R-91APN-4,
B-28 /AR C-,5, BM-,52-.53, BT-19 /ABC-4 , RT
1.59, SCR-274N, SCR-.o08, SCB-.522, SCB
.028, SCR-,538, T-1,5 to T -23 1ABC-.5, UBC-4,
WE70IA.

Surplus Handbook, Vol. I. This book, suh
titled, Receir;ers and Transceivers, is com
posed of schematics and pictures of the fol
lowing gear. Jt doesn't give conversions.
APN-l. APS-13, ARB, ABC-4 , LF and VHF
ABC-.5, ABN-."i , ABB-2, ASB-7, HC-222, llC
312, RC-314, HC-342, RC-.344, HC-348, RC
603, RC-6Il , BC-624 (SCB-,522) , llC-652.
BC-6."i4. BC-6."i9, RC-669, llC-683. BC-728,
BC-74.5, RC-764. RC-779, llC-794, RC-923,
BC-I OOO, BC-1004, BC-1066, BC- 1206, RC-
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1306, BC-133,5, RC-AR-231 , CBC-7, OAK-3,
GF-ll , Mark 11, MN-26, RAK-,5, RAX, BAL
,5, Super Pro, TRY, TCS, VT tube cross in
dex.

CQ Handbook
CQ has two handbooks on surplus out.

Thev can he ordered from CQ, 14 Vander
venter Avenue, Port W ashington, N.Y. The
first hook, the Surplus Schematics Handbook,
by Ken Grayson W2HDM , costs $2.,50, and
contains schematics and short comments
about thi s gear : M'A-38, APN -1 , APB-1,
APB-2 , APS-13, ABH, ABC-I , ABC-3, ABC
4, AB C-5, ARC-,5 VHF, ABJ-ARK-ATJ, ARN
7, ABB-2, ART-1 3, ASB, AS-81-GB, ATK,
RC-AR-231, llC-189, RC-1 91, BC-221, RC
312, BC-314, llC-342, RC-344, llC-348, BC
375, IlC-438, llC-474A, RC-603, HC-610,
IlC-611 , BC-620, llC-640, BC-645, BC-652,
RC-653, BC-6,59, BC-683, RC-684, IlC-728,
llC-733, BC-74,5, RC-779, RC-794, BC-906 ,
BC-969. BC-1000, HC-1004, IlC-1023, RC
1206, BC-133."i , RN, HP, C3 , CBC-7, CRO
208, CBT-3, OAE, F3, GF-ll, GO-9, GRR
,5, 1-122, 1-177, 1-208, JT-3,50A, LM, Mark
11, MD-7, MN-26, PBC-6, PBS-3, B-174 ,
BAK, BAL, RAO-7, BAS, RAX, BBH , RBL,
BRM, BRS, BC-56. BC-57, ROC, BOR,
ROZ, RU-1 6, SCR-274, SCR-284, SCR-288,
SCB-300, SCR-506, SCB-,522, SCR-578,
SCR-,58.5, SCB-593, SCB-608, SCB-610,
SCR-624, SCB-628, SPR-1, SPR-2, TllS,
TRW, TBX, TRY, TCK, TCS, TC-34, TS
.34 1AP, TS-2,51/UP, VRC, VVX-1.

The other CQ hook, the Surplus Conver
sion Handbook by Tom Kneitel K3FLL, ($3)
contains convers ion on these pieces of gear:
ABC-I , ARC-3, ABC-4 , ARC-,5, ABC-36,
ABC-49, ABT-13, ATA, ATC-1, RC-191F,
BC-224 , RC-312, RC-314, BC-343, RC-344,
BC-348, llC-375E, BC-4,53, llC-4.54, BC-4,55,
RC-457A, BC-458A, RC-4,59A, BC-603, BC
604, HC-620, BC-624A, RC-62.5A, BC-659,
BC-669, BC-683 , RC-684, RC-696A, BC-779,
BC-794, RC-946, llC-1004, llC-I068A, CBY
.52232, PE-73, PE-103, B-129/U, BAX-1,
SCR-177, SCR-188, SCB-193, SCB-274N,
SCB-399, SCB-499, SCB-,508, SCR-,509,
SCB-51O, SCR-522, SCB-528, SCR-542,
SCR-608, SCB-609, SCR-628.

73 MAGAZ INE



MARCH 1969

1GENERAL GRAN
J All.. • _~" ...", ...~.# '~"lJ'.",

@~~'ii'<;I
I¥N-. $ vll.o'\ ..i t1l",-r

Quick Index to Surplus Dealers in Your Area

ANKER ELECTRONICS 126
Wilkes-Barre, Pa.
B C ELECTRONICS.•..•...•••..•..•..••.....••.•....•. .•.. 110
Chicago, I llinois
B & F ENTERPRiSES 100
Hathorne, Mass.
BRIGAR ELECTRONiCS.....•..••••••••.•.•.•...•.•.•. 116
B jnghampton, N.Y .
C&HSALES 111
Pasadena, Cal.
COLUMBIA ELECTRONiCS.•..•...•.•...•••••.•.•... 118
Los Angeles, Cal.
C W ELECTRONiCS... .•.........•....... ........ ......... 109
Denver, Colo.
OENSON ELECTRONiCS.....•..•.•••.•••....••....••. 114
Rockville, Conn.
FAIR RADIO 119
Lima, Ohio
GATEWAY ELECTRONiCS.•.•.... •....•.. .•...•.•..• 117
St. Louis, Mo.
J.J. GLASS COMPANy... ............................ ... 98
Los Angeles, Cal.

JEFFTRONICS 121
Cleveland, Ohio
LIBERTY ELECTRONiCS..•.•••.•.•••........•..•...•. 113
New York City
MENOELSON ELECTRONiCS......•..... ....•.... .• 122
Dayton , Ohio
JOHN MESHNA...... ... .. ......... ... ... .... ...... ....•...•. 102
Lynn, Mass.
NEWSOME ELECTRONiCS•.•...•..••.•.. .•..•...... .. 106
T renton. Mich.
OUAKER ELECTRONICS..•...•.•••.••..••....••.•..••• 108
Hunlock Creek, Pa.
R & R ELECTRONiCS.•• .•.•••.•..••••.•••.•.•...•..•. .•• 124
Springfield, O hio
SE LECTRONICS 112
Philadelph ia, Pa.
SLEP ELECTRONICS 120
Ellenton, Florida
SPACE ELECTRONICS....••.... ... .... ...•......•..••..• 104
East Paterson. N.J.
TAB......... ... ... .........................••..•.....•. .............. 115
Brooklyn, N.Y.
TOWER COMMUNICATIONS..•.•...•...... .......... 123
Racine, Wise.
TRI RIO ELECTRONiCS...•.•...•..••........ ... .••••• 125
LaCrosse, Wise.
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TRANSMITTERS & RECEIVERS

ARC-S Receivers

1.5·3 MC 19.95
3-b MC 14.95
b-9 MC 9.95

R·III-195-550 KC. (late type) Q 5e• . .....$17.50

UTA 68 Transce iver. Compact 2 meter t ransce iver.
7"x8"x 12", using 2 each 5763 tubes in the fina l. De
livers a bout 7 watts out. Complete with crysta. l
turrett for tank crystals. Schematics incl uded for

$19.95, less tubes, as is $12.50.

AAR- 15 Collins Receiver, 1.5· 18 Me, built in crys-

tal oscilato r $39.95 ea.

APR..4 Receiver
AM Receiver using plug in units fo r wide coverage.

Cons ists of: Rece iver $49.50

TN·16 tuning unit 38-95MC $39.50

TN-17 tuning unit 74·320MC 39.50
TN·18 tuning unit 300·1000MC 39.50

TN· I9 tuning unit 975·2200MC 39.50

Citizen Band Walkie Talkie

New Factory Seconds in original pack ing

AS IS 2 10' $4.95

Navy Model TED
225-400 Me (ca n be used on higher freque ncy )

Appro". 20 watts out. Rack mount, good condition
b ut not checked out , with URR-13 me tchlnq Re-
ceiver, both for _.__. $295.00

4.95
1.95

1624 SOUTH MAIN STREET
LOS ANGELES. CALIF. 90015

,

J. J. GLASS
ELECTRONICS CO.

MI5C

1000 KC Crysta l for LM or Be 221
Freq. meter __.__ _. . _. __ .$

200 KC Marker Crysta l ._ .
Terms the same except change

Calif. tax to 6%

*Set of 60 W PM gea rs only $3.95

*"Sync Motor on ly .___ _ 9.95

*Model 14 Repe rf , less motor and gears
as is condition .._ __ _._ ._ _._ . $4.95

TS·659 Teletype TEST SET Motor Drive n, used in
trans mitti ng signa l for testi ng t elet ype circuit, se·

lectors and d istortion , etc .. $19.95 ea.

88 MH Coils Potted 5 for $1 .00

88 M H Coils unpotted . _ .. 5 for 1 .50

Mode l 14 TD in new condition _ _$6 5.00

Mode l 14 re pe rf tape 11/ 16

40 rolls to case _ __._ $6.95 per case
SPECIAL _ _ ..4 cases fo r $22.50

TEST E9UIPMENT
OS·8 Pocket size scope 3" portable 12" x 8" weighs

about 15 lbs. 0·500 KC Verticle amp 0·2 MC
sweep __ __. _ _ $65.00 ea.

USM-32 Dumont, compact modern scope 9" 7" 17"

fr om IOCPS to 4MC with trigger generator, t ime

ma rker, amplitude ca lib rator only .__ $149.50

ALA-2 Pan Adapter (See June 1954 issue

73 Magazine)

System Control Ampl ifie r, feed in I to 5 volts DC
out 4-20 MA. upon removal of input volt age , cut

pu t will hold until a new voltage is supp lied into
t he inp ut. New .__. . $19.9 5 ea.

TS-323 Freq. Meter, Freq uency ran ge 20·480MC
plus or minus .002 % •••••••••••••••••••••• •••• $175.00

LM. Freq. Meter, Freq uency ra nge 125KC - 20Me

$45.00 ea.

TS- 148 Spectrum Ana lyzer, checks the f requ e ncy of

TR and RT eq uipment, signal genera tors, csclletors,
mag netrons, e tc. in the X band .._ $125.00 ea .

TV Test Equipment

RCA Color Ba r Generator WR-6 IA $49.50

RCA Sweep Generator 59B .__ .._ 45.00

RCA Television Calib rator Mod. 39 __ 45.00

Simpson Mod. 479 TV & FM Generator _. 49.50

$9.95
4.95

TransmitterARC·5

3-4 MC
4-5 MC

POWER SUPPLIES

Solid State

Power Supply and Battery C harge r fo r Cadmium

and lead batteries. I IOVAC in, 9 V 1.5 Amp out.

Compact 2 112"x 2112" x 3", new only $ 3.95 ea.

RA-62 Power Supply. AC Supply for SCR 522

ARC-3, ARC-5, etc. . , $17.95 ea .

2 Volt Storage Battery. 20 amp ho ur, ne w,
Boxed __ $2.49 ea .

Dual W et Battery, 3"" 3" x 2". Dua l output 3.5
volt and 85 'volts complete with plast ic bottl e of
acid .._.' .__ .. .__ __ $1.49 ea.

12 Volt TCS Supply, dua l dyne mctcr assym. with

filter base starti ng relay , etc . will work on ARC-3 .
ARC-4. etc. ne w . .._..$7.95 ea.

TELETYPE E9UIP.

Sync Motor for Model 14 Reperf with 60 WPM
gears _ _ _ _.. __ .__ $12.95 ea.
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I WILL TRADE THE FOLLOWING: FOR11

·Might Mite Teletype, compact with 110 V AC
Solid State Power Supply completely checked
out by the Mite Corp. (Trade Value $350.00)

HS 46 Mike and earphone combination for
Ham or Pilot use .

•
Running Time Unit AC Motor driven . 6

digits mounted in compact metal case
with sensitive relay for timing trans-
mission or photography, etc .

I P28 Photomultiplier tube .

Rotary counting tube .
3C22 tub. _

Wire recorder 28 volts .

Handset, light weight with curled cord .

Vacuum Variable , Jennings 125-250 at
7.5 KVA new with mounting .

7.95

3.95

3.95

2.95

1.49

4.95

1.49

22.50

"Peckerd Bell 2900 Television Camera in excellent
condition less power supply (trade value $125.001

·Bi-Directional Peak Power Monitor 200.1215 MC
1-30 KW Mfd. by Sierra Electronics (trade value
$100.00)

·SP·600 Hammerlund Receiver 540KC to 54 MC,
(tred. value $350.00)

-LR.I Frequency Standard measures up to 60 MC
Elaborate but not checked out (trade value $100.00)

·RT-30 or 3 r GRC This is a very elaborate trans
ceiver. Good for 2 meters. Measures 5" x 22" x 22"
cost government $5000.00. Must see to appreciate
(tred. value $350.00)

·1 KW Hacon Power Amplifier compact 7" x 7" x
7" has 2 AGC amplifiers and automatically tuned
servo system. (Trade Value $100.00) (Send for de
ta ils)

SUGGESTED ITEMS WE WILL TRADE FOR:

-Slot Car Track Computer Monitors a tracks, with
Solid State Power Supply. Indicates laps and Tim
ing of each car. Cost $1000.00 (trade value
$250.00)

·Gas Driven Generator, 2500 Watts at 110 VAC
60 cycle. Good working condition (trade value
$225.00 )

-Hoffman TV Camera and Monitor. Camera has 60
cycle motor for changing focus remotely less lens.
Camera and Monitor (trade value $250.00)

-Tektronik Mod. 514 scope,S" Good working
[Frede value $275.00)

·Tektronik Mod. 512 scope, 5", good working
(had. value $225.00)

.Model 28 ASR Teletype in good clean ccndi
tion (trade value $1300.00)

·Model 28 KSR teletype, completely overhauled in
excellent condition (trade value $400.00) Console
model [teble model $350.001

·BC 610E Transmitter 2·18 MC 400 Watts Excellent
condition (Trade Value $350.00)

·BC 1032 Pan Adapter 450-470 KC IF Will present
all signals through out the band of IOOOKC (Trade
value $97.50 with manual)

"Pencremle Sonic Analyzer LPIA with AC Supply
(had. value $100.00)

"Kleinschmidt Teletype Table Model (trade Value
$150.00)

·Packard Bell 900 Television Camera with new
Vidicon & Power Supply (trade value $200.00)

MARCH 1969

We want all types of Microwave Test Equipment,
Radar Equip., Signal Generators, Waveguide, Co.
axial Components, Attenuators, Ferrite Isolators,
Etc. Manufactured by PRO, Hewlett Packard,
Sperry, Narda, Microlab, Weinschel, Wave/ine,
Microwave Auo., Etc.

HEWLETT PACKARD E9UIP.

Signal Generators: 60aC, 6080, 612A, 614A, 202A,
616B, 6IBD, 620A, 626A, 650A. HP 211A Square
Wave G en" HP X382A. X885A, X·750, 420A/B

RECORDERS

Esterline Angus, Texas Instrument, Varian, Honey.
well, Consolidated, ETC.

SPECIAL PURPOSE TUBES

SURPLUS WANTED

EQUIPMENT WITH PREFIXES ARA, ARC, ARM,

ARN, APA, ASN. ASA, APN, APR, ARR, ASQ,

GRR, GRC, GRM, GPM, VRC, UPX, URA, URR.

URM, USM, UPM, SG, MD, PRM, PSM, PRC,

TMQ, TRM, TED, SPA, SRT, CU. COMMERCIAL

EQUIPMENT BY ARC, BIRD, BOONTON, BENDIX,

COLLINS, MEASUREMENTS, HoP, NARDA, GR,

SPERRY. ETC.

Terms the same except change
Calif. tax to 6%

J. J. GLASS
ELECTRONICS CO.

1624 SOUTH MAIN STREET
LOS ANGELES. CALIF. 90015
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•

GOV'T-INDUSTRIAL
,

Enterprises
PO BOX 44, HATHORNE MASS

01937

•

•

•

DIGITAL VOLTMETER KIT
Would you believe a Digita l Voltmeter for

$50.007 Would you believe $25.00 or $19.50.
We supply a large 6 Digital Numeral Pre

cision Counter. a IN 420 Precision Reference
Zener Diode, a 10 turn 0.25% Linearity. Po
tentiometer, A.D.C. Motor. and 8 precision gear
train with mounting, for $19.50. You mutt beg,
buy, borrow or steal a $10.00 operational ampli
fier (Analog Devices. Nexus or equal) & you're
ready to roll. _Schematic, Instructions Included.
List price of components we supply Is over
$ 175.00.
DVM KI.TS $19.50 P.P.

•

5.5 RPM PERMANENT
MAGNET MOTOR

5.5. A.P.M. Permanent Magnet Motor'
- Reversible, continuous duty, Ball
Bearing various mfg. - globe, etc.
A planetary gear reduction motor
with a 10 oz. in. torque. Motor will
efficiently operate with input vary
ing between 3 VDC & 35 VDC pro
ducing an output speed between .3
& 5.5 RPM. Motor will serva many
useful functions as telescope d rives,
turntab les, and other slow speed
d rives. Dim : 1-3/8 die. x 3-5/16 LG,
S haft Dim: 5/16d la. [ Ig.
G.M .D.C. $4.95 P.P.

MINI·BOX
HEAT SINK

Made of gold anodized
aluminum. Designed for
transistor ignition sys
tems. It is the very best
heat sink assembly we
have seen. I "side di
mensions are 1~ wide

x 3-5/8 long x 2·3/8 high. 2 shelves inside for
mounting transistors & diodes. Brand new with
ha rdware. Use it in your next project to give it
that professional look.
MHBS..... ... ... .... ..........•.. ...... .. .. ... .. ..$2.00 postpa id.

15,000 Volt - 1.0 MFD
CAPACITOR (G.E.)

Use this capacitor for flash
tu bes, exp loding wires, power
supplies, filters, lasers or
ene rgy storage. G.E . net
price is $90.00. You'll get
a big bang out of this
one if you short it while
its charged. These have
h igh energy storage
capacity and are useful for
many th ings including
spark gaps. Wt. 35 lb.
15 KV Caps .$9.50

DUAL TRANSISTOR IGNITION SYSTEM

\
- -- n u .. -_.

750 Watt Electronic Lamp Dimmer Kit
Enhances lighting effects, and versatility and pro
fessional effects to general and unique light ing clr
cuits with this solid state dimmer kit. You can
create special lighting effects such as ca ndle light
for dining, entertain ing. better TV watch ing. Fo r
120V 60 Hz and 750 watt max incandescent lamp
only.
Kit complete including instructions. You must
supply the housing. ELDKC .$2.50 p.p.

This system was made by Can
adian T ire to sell for $35.00.
These are Brand New fully
wired surplus, not rejects. The
extra high voltage co il provides
smoother running at high sp
eeds and longer plug li fe, and
the lower current through the
points makes for longer po int

life and faster winter starts. Specia l connector al·
lows instant changeover to conventiona l ignition.
Fully Guaranteed, with instructions ready to in
stall for 6 or 12 volt negative ground car. CLOSE
OUT SPECIAL : DTI. $10.oo p.p.

D.C. TO 400 CYCLE POWER SUPPLY KIT
This is an indispensable item
if you want to run Gov't Sur
plus aircraft or missile elec
tronics. It will convert 12VDC
or 6VDC to 110 volts. 400 cy
cle 35 watts. The kit includes
a high quality potted transfer
mer, transistors. resistors, di 
odes and instruct ions. No cab

inet or hardware is p rovided. The output waveform
is square, rather than sinusoidal, but our experience
has been that this will not make any difference
since military equipment is inse nsitive to waveform
distortion. 400 Hz Power Supply Kit .....S4.90 p.p.

•

Drift Meter Gyro- Use it as a
Camera Stabilizer or for a Sci
ence Fair project - has a high
momentum. Gyro wheel 4"
Dia. & turns @ 11.500 RPM.

AC input at 400 Hz. but will run on 12VDC with a
400 Hz power supply. A sim ilar Gyroscope Camera
S tabilizer is sold at over $800.00 in large camera
stores. Has 00-011 switch & caging provision to
lock movement when required. Has a machined
mount to attach to item to be stabilized. Power
Supply Kit for this unit $2.50 when with Gyro.
4K Gyro $10.00 postpaid.
Power Supply - P.S . Gyro $2.50 postpaid.

SEND FOR OUR VERY UNUSUAL INTERESTING 68 PAGE CATALOG
GYROSCOPE-WORLD WAR II FAMOUS
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SURPLUS BARGAINS
FREE WITH AN ORDER.

r

P.P.

Enterprises
Po. BOX 44, HATHORNE MASS.

01937

PSYCHEDELIC LIGHTING
Sylvania type R4336 Strobe Light
Tube used for Airport lighting. This is
the biggest tube Sylvania makes, rated
at one 400 watt-second flash every
three seconds, or faster flashing rates at
lower power . 50 million peak lumens
output. Sylvania circuit for flash tube
included. Use for laser pump source psychedelic
lighting, marine beacons, etc.
R4336 $15.50 P.P.

SYNCHRO·TAPE CONTROLLED
TYPEWRITER

Remington Electric Typewriter, Tape Reader, Tape
Punch and Control Unit. "I ' ...

This is an amazing valuel For 11- -
far less than the usual price of II
used electric typewriter. tape
reader, punch or control unit,
you can buy ail four units, in
tegrated into an operating sys
tem.

With this system you can elimi
nate the tedious chore of retyping
information. For instance, to
send personally addressed letters,
punch one tape with names and addresses, the
other with the letter. Feed thru the first tape,
which will automatically stop at the end, then con
tinue with form Isner tape--and create a person
alized letter. This unit will function for many oth
er uses in automatic data systems, and can be tied
into computors. The units operate on 115 VAC 60
cycle. To reiterate with these units you can:
1 punch tape and type 2) punch tape only 3)copy
tape 4)copy tape & type 5ltype from punched tape
5ltype from punched tape 6)punch & read info on
side of cards. Fully checked out, good condition--

The system uses an eight level code & has a mil 
key board. Just the thing for "NC" machines or as
a back up machine. Qty. Ltd.
STC $175. $25.00 crating charge. FOB.
Peabody. Mass.

POCKET TRANSIT

•••
The army used this transit for roughing in gun

emplacements. But anyone who needs quick and
accurate surveying information will appreciate the
precision and convenience - of th is instrument.
These transists are seiling at least 50% below
current retail prices. We do not expect the sup
ply to last long. For quick, accurate surveying,
thiS transit functions as a sighting compass, pris
matic compass, hand level and clinometer. Con
venient for topographic and preliminary surveys
of all kinds. With case and operating instructions.
BPT $24.50 P.P.

1000 MFD-TANTALUM CAPACITOR
Buy a brand new high capacitance Tantalum
capacitor for less than the price of an equiva
lent aluminum foil unit. You gain the advan
tages of small size, high reliability, infinite life,
and high temperature operation. Don't let the
Electrolytic Capacitor be the largest size and
least reliable component in the next home pro
ject or replacement. Regular net price of these
units is $72.00. Brand new Tantalum Capacitors:
1000 Mid @50VDC-TC100Q $2.00postpaid.
400 Mid @ 75 VDC-TC 400 $2.00 postpaid.

from unused equipment.

OF SURPLUS BARGAINS 25\1,
DUMONT TYPE 295
OSCILLOSCOPE CAMERA

This camera uses Wollen
saks finest F : 1.5 Oscillo
Haptar lens. Fairchild Du
mont net price $760.00.
May be hand operated for

;;;...._.1 single exposures. Uses reg-
ular 35 mm -film and will

mount on any 5 inch Oscilloscope. Only 8 few
available, $0 hurry. .••.• •.••. •••••••••.•. .•. .•••••$88.00 p.p.

(RUE) - Removed

·2 25 Amp 200 PVI Silicon Diodes in heat
sink (RUE) $1 .00
·Terminal Boards - 4"XS" with 75 terminals each
side (RUE) .. n 3 for $1.00
"xtormer in 120 V 60 Hz out 6 .3 V 1 Amp
(RUE) ea. $1 .00
• Amphenol Connector - Quick - Disconnect -
32 circuits (AUE) ea. $1 .00

"CD" Type Radiation Survey
Detectors are in like new con
dition. with instruction man
ual, and straps. Picture shows
typical unit. Bright yellow
plastic case, waterproofed.Me
ter readings may be made
from 0 .01 r/hr. to 50r/hr. Un
its are clean. and are offer

ed untested , as is at a low price of $10.00 less bat·
teries, battery price about $1.50. With life of
400 hrs. or intermittent operation.
CD MD. No. 710..GC 710 $10.00 P .P.
Similar unit to above, but a later model w it h a
more sensitive circuit and cast aluminum case
painted bright yellow. I n good used condition.
LTD QTY . CD Model No. 720
GC 720 $14.50 P.P.

D.C. MULTI-VOLTAGE REGULATED
POWER SUPPLY KIT

Here is a kit that should be received enthusi ·
astically, because of its versatility and low price.
We include in the kit the following items: 1) 1
each Power Transformer with 2 windings 40 volts
center tapped at 4 amperes, 2 windings 24 volts
center tapped at 4 amperes. Primary is 115 VAC
60 cycles. 2) 4 Power Transistors, 2N 11378.
3) 4 Zener diodes 10 volts, 1 watt. 4) 2 Refer
ence Zener IN429, 6 volts. 5) 2 Capacitors 2.000
MFD, 65 volts. 6) 4 1 Ampere rectifiers. BOO
PIV. 7) 4 Rect ifier-Heat Sink assemblies 25 am
peres. 8) 4 Each trlmpots 105v 1 watt.

With this kit we supply schematics of different
regulated and unregulated supplies which can be
built with this material. You can tailor the combt
nation of windings you use to produce four or
more d ifferent output voltages as you may require
for whatever you are building. Particularly useful
for stereo amplifiers, etc.
RPSK $20.00 P.P.

SOLID STATE BARGAINS
-Items $1 .00 Each P.P . or 6 Items for $5.00 P .P.
·1N429Zeners(RUE) 3for$1 .00
·10VoltZeners(RUE) 6for$1.00
-65 Volt I 90 Watt PNP Power Transistor (RUE).
2M 137B 3 for $1 .00
-Silicon Diodes 1 Amp 800 PIV (RUE) .
. . .. . ...... ... .... .. .. . . ... . . .. .. .. ....... ..... . .. .. . . .. . .. . . 6for$1.00
"Bourns Trim Pots 10 ohm (RUEL.. .. 4 for $ 1 .00
"computer Grade Cap. (RUE)
2000 MFD-65V ea $1 .00
4000 MFD-50V ea $1.00

"Slficon Diodes 2 Amp Mixed Voltages (RUEL... .. .
. ... .. .. . ... . .. . .. . .... .. ..... .... .. .. . .. .. . ... ........ .. .. .. . .6for$1 .00
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900
2·903

923
2·923

$ 9.00
S12.50
$13.50
S15.00
S19.00

..
:y'

1·914, 1·925
925

Manufacturer's name withheld, but you will
find it marked on every unit. Manufactured
to Fairchild 9 00 RTL Series. All fi rst grade,
spec sheets included . A reall y amazing buy.
Never previ ously offered by anyone at these
ridiculous prices.

1.00 each or $10.00 dozen
8uffer
Dual Input Gate
JK Fl ip Flop
Dual JK Flip Flop
Dual 2· lnput Gate,

Dual Expander . .
Dual 2·lnput Gate Expander

Complete electronic 2 tranststor dual Igniti on system
for cars. boa ts. trucks . Fully WIred harness. dual
p r i m ar y cool. Instant c h a n g eov er f ro m t r an s istor to
conventional o r b ac k . N eg . g ro u n d . 6 o r 12 vo l t
sy s tem . Com p lete w i t h i n s t ruct ion s. rea d y t o insta l l.
Or igina l p rice $3 5, now only $1 0, 00 p ostpaid .

INTEGRATED CIRCUITS
FAIRCHILD

711 Dual Compo Amp 2.00 ee. 12/20.00
926 J K Flip Flop.

hi speed 923 120M H, ) 1.50 ee. 12/15.00
9 10 Due l 2-I"pul NOR 1.50 ea. 12/1 5.00

$10 TRANSISTOR IGNITION $10

GEIGER COUNTER, MLTRY SURPLUS
li ke new with book, untested
SURPLUS SPECIAL .

IBM WIRED MEMORY FRAMES.
Removed from high pr iced computors. Exlnt
condition . 0

4,000 Wired Core Plane ~~...y.,
4,096 Wired Core Plane "-,~

8 ,000 Wired Core Plane , L..
8.192 Wired Core Plan e ~<c.-

16.384 Wired Core Plan e ~

VARACTOR SIMILAR TO MM060A
Good for 40 watts at 432 MC, ea. tested in ci r
cu it, wjdiagram for 432 MC tripler. $5.00 ea.

I I
S2.00 DOZENIC GRAB BAG

Mixture of one dozen units. some marked, un
tested . 10 pages of RTl & on specs to aid in
identifyi ng . All configu rations, TO-S. TO ·85, Fla t
Pad , Dual lnline. At this price you can't lose.
12 10' $2.00

RF FILTER
From HAWK MISSILE termi nation cont ract .
Good lor 5 amps, 600 vo lt, 10 cyc les to 500
m e, insertion loss 60 DB-plu s, low pass pi
network type, excellent as feed·t hru filter in
converters. transmitters. Herm etically sealed
inside are 2 toroidal chokes and 4 low induct.
caps. #4 1102 $1.00 each, 6 lor $5.00

PISTON CAPS
Corning glass, d irect traverse type, min. Q at
max. C-500 at 50MC. 500 vo lt breakdown .
Capacitance range 1·8 uufd . Brand new mili -,
tary surplus 3 for $1.00 or $3.00 per doz.

JOHN MESHNA JR. .
19 ALLERTON ST., LYNN, MASS. 01904

Operate on 115 volt 60 cycle input with output
of 29 volt s DC 50 amps f iltered and regu lated .
Solid stat e components w ith standa rd 19 inch
rack pane l m ounting. Excellent conditi on . Strip
ping wgt . 175 Ibs. $75.00

SOLID STATE REGULATED FILTERED

29 VOLT 50 AMP DC REGULATED

~'~l~~ - ~~e · t }: ~-:
,-__ ..~ ..... 1.............

' . '" '" " 0., '" ". "., .. , .. . "

j f. : Jt ; J):: .J);: •
../:' J: ' .r : J.
a1~' ..
60 WAn TRANSISTORS 80 VOLTS

From computer assemblies, board with 4 each
power transistors 2N 11378 , 60 wat t. 80 volt
PNP power ..... ...... .. $1.25 per board

COMPUTER GRADE CAPS
4,000 mId at 50 vo lt $1.00 ea., 12 lor $10.00
6,500 mId at 18 volt .. .$1.00 ea., 12 lor $10.00
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-REFLEX CAMERA Am.ritan mild., tlkes 16 pies 127 film $1.50

GEICER COUNTER complete w /meter, 550 volt
transistor supply, less probe tube. #410 .... $4.00

ANALOG TIMER w/s'Inc motor, DC meter, 8 hr. Input to 10K output
via gelf trlin. Made by Veeder Root. # VR ., $1.50

POLICE· FIRE converters. Kit when wired makes
yo",r car radio into short wave receiver. High
band 100.200 me or low band 25.100 me. Either
kit $5 .00 or both kits $9.00

SNOOPERSCOPE TUBE see in dark , late model 6032 wisp«.
sheet _ _ $6.50

SUN tELL, make electricity from the sun, jumbo sllle
w /leads & sheet 7Sf

FIRE ALARM HEAT SENSOR, an)' setting from 50 to 300 F. Make
),our own alarm s)"Stem for f ir. alert 75~ ea. 6/$3.00

E:,..r~RIn·IENTERS RELAY package, 4
relays with instructions using as RF
noise gen., telephone ring-blink indi-
cator, AC buzzer•. .: #418 1.00

SPECIAL HEAVY DUTY

HIGH CURRENT

Var iable Voltag e Tran sformer from unused Mili
t ary equipment. Just the thing f or yo ur linear.
Va ria ble from 0-130 volts good for 22.5 amps . In-
put of 1/5 V 50/60 cycle new .$28.00 each

HI-CURRENT
TRANSISTOR

AN 0 HEAT SINK

100 Watt $1 00Trans istor •

HI-CAD battery cell 1.25 volt 6 amp hours $2.00

POLAROID FILTER, demonstrate polarizing theories 2 sheets
!5J5 Inch $1.00

SNIPERSCOPE M.3, complete, operational, less battery.
S.. In dark ,$225.00

LENS KIT, 12 Ecutman Kodak ceUs with experimenters
sheet. #222 $1 .00

EXPERIMENTAL VARACTOR DIDOES
Package of 20 units with expe riment e rs c ircuit
exp lana tiDn. Pack of 20 $ 1.00

, BATTERV CHARGER kit. 3 amps 6 & 12 vcu uutput. # 207 $4 00

FAIRCHILD CAMERA F-56, 2Q Inch fonl length. In trunk w/flIm
mIlS, ubI", viewfinder, etc. Manual or eleetrjc. Package weighs
150 Ibl., cost Gov't $2,500.00 each $100.00

GUN CAMERA, standard Air Force AN·6. Takes 50 ft. )6 mm.
Xlnt. # 447 , , $17.50

Open st yle
SOc eeeh, 12/55.00

88 MH TOROI DS.

RBA-RBB-R8C POWER SU PPLY $25.00
For 115 volt 60 cycle AC use, brand new in car
tons , pow ers any of the above sets.
Cable with AC plug fo r above $4.00
Cable with Rec.-Power supply plugs $7.50

2N697 TRANSISTORS " " marked 12/ $ 1.00

FILAM ENT TRANSFOR M ER $2.50
115V 60C in, outcut 5.1 V 14.5 amp
12 KV insula t ed , wgt 25 Ibs. 5.1 V 43 Am ps.

866A SOLID STATE TU8E REPLACEMENT
I yea r guarantee $ I0.00

MICROAMP METER. brand new 100 microamps CE. #~35 $1.50

METER w/thermoeouple & sun . tell demonstrates eleddclty from
sun or heat. # 435K $3.00

1 AMP MIDGET SILICON DIODES
1000 PIV 35¢ each 12 fo r $3.50
1600 PIV 601 eac h 12 fo r $6.00

400
' .60\ 10° \ 20° \ 30° 11.40 1.75 2.25

TIIACS
'RV
Sale

Customer pays .11 shipping

TELETYPE TEST SET 1-19lC. "0
tools, qcvt renewed $10.00

FILAMENT XFMR 2.5YCT 20 AMP
UTe, 10KV insulated. NEW $3.00

JOHN MESHNA JR.
19 ALLERTON ST. LYNN, MASS. 01904

Note from Meshna :
You have only yourself to blame if you are
procrastinati ng on sending for our 84 page
catalog of super-stupendous bargains, the choice
of the surplus market, all hand picked by
Mesh na hisself . With todays sh rinking dollar,
you want all your shrunken buck will buy. We
have a helluva job keeping u p with catalog
requests now. But we wa n t our maili ng dept. to
keep sweat ing and we want you to have an
opportu ni ty of se lecting the choices t bargains
you ever found in the su rp lus marke t. Send 25c
for our latest ca ta log #69·1 now in prepara
tion. The 25 1;' you send does not cover costs
hut does show a sincere interest on your part.
As soon as 69-1 is printed, you'll get one .

COMPUTER PC Salvage Boards 6/$1.00
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OS-BE/U
TS-757
TS·3l0
AN/UPM·32
TV-2C
TS.62 I
TV-7
TS-710
AN/URM.44
TS-6Bl
TS.510A
AN/URM·52
AN/USM-44
AN/TRM·3
SG.24/TRM
ME-30C/U
AN/PSM.6B
AN/GPM-15
TS-5050/U
AN/PSM-4B
We also buy all H-P,
Boonton, ARC, GR, Bird,
Measurements, TEK, etc.

AIRCRAFT EQUIPMENT,

AN/ARC-27,3 l,34,3 B,44,
45,S2,54,5B,73; AN/ARN.
14,21 ,54,56,59,6S,67,52V.

RECEIVERS, AN/APR.13,

14,17; R-lBB, R·lBBA,
R.l90, R·390A, R·391,
R.392, R·nO, R·3B9,
R·1125, R·IOSI, CV-25l/
ALR, 5IJ.2,3,4, AN/
URR-, AN/FRR·, etc.

Test Sets: H-14, H.14A,
etc.

INOICATORS, 10.250,1,

10-lB7, 10-257, 10-663,
10.1103,10·637, etc.t ell
Collins, Weston, and
A.R.C. indicators and
control units.

TEST EQUIPMENT

SG.12A/U
AN/URM.2S
AN/URM·26
SG.IA/ARN
SG-2A/GRM
AN/URM-BO
SG-Il/ARN
AN/URM.BI
AN/ARM-B
AN/URM.l2
AN/ARM.25
AN/ARM.6B
AN/URM-4B
AN/ARM·22
AN/ARM·66
AN/USM.26
AN/ARM·65
SG-66A/ARM-5
AN/URM·4l
AN/UPM·9B
AN/ARM-6B
MO.BlA/ARM

I
AN/UPM.99 I
AN/USM-16
TS·72l/U

SPACE ELECTRONICS CO.

COMMERCIAL AIRCRAFT
COMMUNICATIONS,

ColH,,, 17L-4,7,.5IX2,
51Vl, 6IBS, 6IBT, IBS.4,
621Al, 860E·2, 6IBM,
51Rl, 57BO, 57BX,479S
3, 479T.2; ARC, R-30A,
R·3BA, R-34A, RT-IIA,
T-27A, T.25C, R.31 A,
T-27A, T.25C, R.l IA,
2IAsystem,IN-12,13,14.

NAVY "TEO" TRANSMIT.
TERS AN/URR-I l,27,l5
etc., AN/U RA-6,B, 17;
AN/SPA-4.B,9.

AN/GRC.l,4,5,6,7,B,9, 10,
19,26,46: RT·66,67,6B,69,
70,77; AM-65/GR,
T-l6B/UR, PP.112/GR,
RT-174/PRC-B, R-IOB,9/
GR, RT-175/PRC·9,
R-IIO/GR, RT-176/PRC·
10, T-195/GR, AN/PRC
25, R-125/GR, T·217A,
T-2l5/GR, R·27BB, SB·
n/PT, MO-129A/GRC
27, AN/VRC-12, etc.

AN/TRC-24,
T-l02A, AM-912,l
R-417A, AM.914,5, PP
68SA & accessories.

AN/TCC·l: AM-6B2, TA.
219

division of

MILITARY ELECTRONICS, CORP.
11 Summit Ave. East Paterson, N.J.

201 ·791 ·5050
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FM F FM
FM EQUIPMENT SOLD TO LICENSED AMATEURS ONLY

MOTOROLA
•

MONITOR
RECEIVERS

30-40mc or 40-50mc

(L01FNB 1101A)

or 150mc( L03) $65.00

Y.. KW power transformer and b lower assembly (TK599) $49.95
Collins R425B 420mc receiver. new 49 .95
Transistorized 150 me pocket transmitters. 2 freq . Llmike& batter ies. Z13NBC 39.95
TEK13A battery tester for " H" & " P" series " Hand ie-Talkie" portables. 14.95
General Electric Pre·Prog mobiles 6/ 12v, 420 me (L access). Each 49 .95
Motorola "Handle-Tarkies". 150 me-t watt output. With Ni-Cad battery & ant .
H23BAM1 101AH. Each 75.00

Digital Decoder , Secode RPD 634 34.95
Decoder Unit. TLN6071A. Each 9.95
Dial Decoder & Pulse Unit TLN 6030A 180.00
Motorola TEK 22 test set , 225.00
Nickel-Cadmium batteries. Tested & guaranteed re-charqeab!e. NL N 6134A for
" H" & " P" series radiophones. each 14.95

NL N 611 7A forHl 1. 13NBCtransminer. Pai r , 9.95
Motorola battery charger for H23. P33 BAM series "Handle-Talk ies". NL N·
6029A. Each ,...... .... .. .......... ...... ... ...... ..... . 29.95

MOTOROLA CHARGER
for Hll, H13NBC pocket transmitters, NLN6121A
$14.95

,

106

G. E. Progress line 4 freq . decks. 25-54mc. Ea. 29.95
Moto rol a transi sto rized pocket receivers, 150 mc, H03-
ANC-ll02AO, LlBattery. Ea _ 65.00

Measu rements Corp. model 58 F.S . meter, 15-1 50 mc. .. . 49.95
NPN 6023A dry battery power pack for P3 1, P33 - "B"
model "Handie-Falk ies" . Ea . 6 .95

Headset a nd m ike kit for Hand P series "Handle-Ta lkies"
NMN 6oo9B. Ea. 29.9 5

High band mobile antennas, W/14 ft RG 58, con nect or &
instructions. Ea. 3 .95

Clock kit for " BY" series base stat ions. Ea. 9 .95
E_ F. J o hnson solid state "Handle-Talkies", 40-50 mc,
W/nicad. Ea. 65.00

Frequency generator , 500 cps, (t un ing for k o sc.I TFD 18-

SOO. Ea. 6.95

Hours: by appointment only
19675 Allen Road

Trenton, Michigan 48183
Phone: (313) 282-6464
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F F F
FM EQUIPMENT SOLD TO LICENSED AMATEURS ONLY

MOTOROLA
BASE STATION MIKES

$14.95
All prices are F.O.B. Trenton, Mich. Min·
imum C.O.D. order, $50.00. 25% deposit
required on all C.O.D. orders. Mich. resi
dents add 4% sales tax. Prices subject to
change without notice. Many more items
too numerous to mention. Write for equip
ment not listed.

Hours: by appointment only
19675 Allen Road

Trenton, Michigan 48183
Phone: (313) 282·6464

Motorola t ransisto rized low ba nd pocket
transrn itters. H 1 1N Be. each 29 .95
Microlabs AB21. 2 108-50 Ohm pads, each 3 .95
1222A signal generator. . .. .... . . .. . .. ... ... . .. ... . 39 .95
D43GGV 15 0 m c 6 / 12v mobiles (30W) 110.00
T 43GGV 150m c 6 /12v mob i les (30W)
dua l fr eq , P .L . re vr. W/access. 14 9 .0 0
Ge nera l El ect ric Pre-Pro g. 1 50 m c m o bil es,
L/ a c cess. . 'ea c h. 49.95
Mo torola 150 m c Tran sist o r i zed Dis-
patche rs, T 3 3 A AT L/access . , each 4 9 .9 5
Motorola T44AAV 42 0mc mob iles,
W/access., each . 49 .95

MOTOROLA
DESK
SETS
$39.95

MARCH 1969 107



SEND CASH, CHECK OR MONEY ORDER
IN FULL. NO COO'S. Minimum acceptable
order $2.00,

Crystals in KOLDWELD SEALED CRYS
TAL HOLDERS. Can be mounted on print
ed circuit boards or easily adapted for other
types of mounting. Frequency listed in Kilo
cycles. Our price only 51.05 each postpaid
in the USA.
3.300 3.640 4.400 5.824 625.0

Also available same type holder except price
is $2,50................... 20.0 KC.
---------_._.__ .-.-----*._--_.,_._.

58.00
244.0
324.0
372.0
453.9

-

1

,-- ---

FREQUENCY CRYSTALS at prices you can afford. Listed below
are types of holders and frequencies available at this time.

Crystals in HC-6 and HC-13 hermetically
sealed type holders with pins. Frequency
listed in Kilocycles. OUR PRICE ONLY
$1.05 each, postpaid in the USA.

15.0 29.10 30.00 54.00 56.00
63.00 72.00 81.94 200.0 236.0
252.0 268.0 276.0 292.0 316.0
332.0 340.0 348.0 356.0 364.0
380.0 388.0 396.0 452.5 453.8
456.3 776.0 1496.0
••••••••••••••••••••,---_...._----
AVAILABLE ARE THE FOLLOWING
FREQUENCY MARKER CRYSTALS IN
THE OESIGNATED HOLDERS.

100 KC HC-13 holder, wire leads$2.50
200 KC HC-6 holder, pins $1.05
200 KC FT-241 holder. pins $O.50
500 KC FT-241 holder, pins .s0.50

1000 KC HC-6 holder, pins .s2.50
1000 KC FT-243 holder, pins .s2.50•••_*,*_.,.,.----_."._--",••_._,

QUAKER CRYSTAL KITS: An assortment
of FT-243 and HC-6tU type crystals in the
Amateur Bands at the lowest prices in the
World. Kits contain our selection of freq
uencies. DO NOT REQUEST SPECIFIC
FREQUENCIES. All kits are $2.10 each
postpaid in the USA.

1. 6 Assorted crystals in 40M CW band.
2. 6 Assorted crystals in 40M phone band.
3. 6 Assorted crystals in 6M band.
4. 6 Assorted crystals in 2M band.
5. 6 Assorted crystals covering 6 ham bands.
6. 5 Assorted crystals in 40M Novice band..
*.,.,.".,.,._,_._------,-----_._,
QUAKER ELECTRONICS IS ALSO THE
WORLD'S LARGEST SUPPLIER OF MILi
TARY TECHNICAL MANUALS ON ELEC
TRONIC EQUIPMENT, ORDINANCE, VE 
HICLES, IDENTIFICATION CATALOGS,
STOCK RECORD GUIDES, AIRCRAFT,
MISSILES AND MUCH MORE. NOW AV
AILABLE A lOa-page CATALOG. SEND
351i to cover cost of mailing. None free....................................

LOW

Crystals in HC-6tU and HC-13tU hermet
ically sealed holders with 1Y, inch wire leads.
Frequency listed in Kilocycles. PRICE only
$1,05 each postpaid in the USA.
4.045 6.40 128.0 199.6 215.5 216.5
217.5 240.0 300.0 530.0 667.0 695.0
Same type crystal and holder as above ex
cept the price is $2,50 each, postpaid in the
USA. Frequency in Kilocycles.
16.000 32.0 75.0 96.0 100.0........__., _-, _,._----,.
FOR A liSTING of 4 pages of HUNDREDS
OF AVAI LAB LE CRYSTALS, SEND 1ali
COIN OR STAMPS. Your needs can be
found here at tremendous savings.*._-*-*._._••*,-_.__ ._.__._._------

KER P,O. BOX 215
HUNLOCK CREEK, PA 18621

ELECTRONICS
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SURPLUS FROM- CW

IIO-220VAC Cooling Fans 1550 RPM enclosed
motor 10" over all-perfect for all cooling
applications $4.50

A Real find
Bi-directional motor tuned match box utilizing
Jennings IO-300MMF vacuum variable 11SV
400 $37.50

Epoxy sealed dry reed min. relays assortment
12VDC and 24VDC DPDT-4PDT Worth
$50.00 .5 for $1.99

I Watt precision resider assortment V4%
10 Assorted $•.•••49

Relays-Allied Control KS 59 lOwI04 18-
2SVDC lOA $ .79

Sperry-gyroscope motor driven stepping
switch 12 position 5 pole 19.30VDC $ 2.99

Meters: mirrored scale 4'12" Weston New
while they last 0.390 micro-amp movement ..$ 3.99

Assorted CD capacitors Tubular 5% 20 for $1.00

Aluminum ground wire #8 100' for $1.49

Assorted Hewlitt Packard Communications
Black Knobs 1f4" without set screw 10 for $.99

Fans Rotron Blower 3350 Rpm-220 VAC
3 Phase 50/60 Squirrel Cage New $ 4.99

5112" Diameter-with 2MFD capacitor. Also
works perfectly on 110 VAC
Ohmite series "A" Rheostats 25 Watt 100 n $.69

Potentiometer assortment 5 for $1.00

10-Turn Precision Pots .4 for $2.00

Eimee 4CX IOOOA $47.50
Sylvan ia 5651 _ _ $ .99
Sylvania 6V8 $ 1.79
Sylvania 604 $ 1.49
Sylvania 6H6 $ .69
Amperite 20~3 Ballast 5 for $.99

HOOk-Up Wire Assortment $ .99

10K 150 Watt Ohmlte Pots $ 2.99

High Power-Wirewound Fixed Resistor As-
sortment 10 fo r $1.99

6 UFD-600V oil filled capacitors Non- polar-
ized $ .99

6 Gang silver contacts 18 poles Ideal switch
for the Ham _ $ 2.99

Fans: 5" IIOVAC $ 2.99

Fans: Metal frame 5" 220VAC $ 2.99

C-D Electrolytic Plug in Cans 35·35-at 350V
...... ...................... ........................................ 10 for $1.99

3AG Fuse Holders 6 for $.99

SPST Spring Return Toggle Switch ..4 for $.99

Ceramic Wafer Switch 2.Pol 5-Pos 3 for $1.99

Resistor Assortment $ 1.00

Capacitor Assortment $ 1.00

Relay Assortment 12 for $4.99

Insulators Ideal for Doublets screw-in Por-
ceIain I0 for $.69

Radio noise filter 35AMP 100VDC $ .49

Tube Shield Assortment 10 for $1.00

Ohmite 50 n 25 Watt Wirewound "Dummy
loads?" 3 for $.99

SPECIAL "TAKE A CHANCE"
CW GRAB BAG

YOU WON'T BELIEVE YOUR EYES
$5.00

# 18 Copperweld Antenna Wire
100' rolls for only $ .75

250' rolls for only $ 1.49

$.99

$.99

1.99
.49
.79

1.99
.49

1.49
9.95

Tubes

RCA 2C40 $
Kalotron 2AS 15A $
Sylvania 7F8 _$
Sylvania 2C36 $
Sylvania 6BX7 $
Raytheon RK-6BL6 $
Hmec lCXI00A5 $

4-Prong Johnson ceramic tube sockets 6 for

20 Watt 8 n Resistors Non-Inductive 2 for

ELECTRONICS SALES CO.
1237 16th DENVER, COLO
303·244·5523

Minimum Order $5.00
All Orders Over $50.00 Prepaid
Under $50.00 Add 10% Postage
All Orden: Shipped Parcel Post

Colorado resldenh Include 3'Y.. sales tax
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VARIABLE CAPACITORS-LARGEST STOCK-GREAT EST
YAIU L"TY- .\:"YWlI t: lt t:.

DOCTOR'S ORDERS-store hours II :00 AM to
2:00 PM Monday, Thursday & 9:30 AM to 2:00 PM
Saturday. For other times, PLEASE write in advance,
or call me at home 312 SU4-4426. •

TRIMMER S, PAOOERS. PISTON . CERAMIC. NEW
1 10 12 pt P fston. jl: lus, b)' LRC. 4 for $2.60 •....... 6ge ea.
I to 5. • I) f EItU ; ~I'O . 5 on hakt'llte hoard.
4 board~ for '2. i5 75e bd .
g W 50 pf E RIE :\ i50. 3 to 30 pL A ReO.
Cho lte 6 tor '1.00 I8e ea .
3 to 36 lit ARCO = 33064. 6 tor $1.00 18e ea.
';' W 100 pf CIlL. or 10 10 12;) pt. C ItL paddC'rs.
6 for U.OO 18c ea.
25 to iJO pf paddl."r. =H062. • for $1.00 15c ea .

45c n •

$1 . 50 ea .

$2.50 ea.

$1. 00 ea .

$1 .25 ta.

$2.25 ea .

$2.25 II.

$3.50 ea.
with

schematic

$12.95 ea.
(25 Ibl . )

U O.OO ea .

$2,75 ea .
52.50 ea .

NI .CAO
BATTS.

88 mhry
t orrold l

Ranga
FILTER

85 KC
I. F.

multi
t e
Ifmr.

144 MC
Frequency
Meter

30 t o 50,
152-170
Me
FM , ftc.

B C Electronics 2333 S. Michigan Ave.

1312 CAlumet 5.2235) Chicago, Illinois 60616

CATHODE RAY TUBES, NEW
~ 1U' -I , $6.50: 3 . ; 1'- 1, $1 .95 ; 5 B l' -I , $5.50 ; :; C P - l , $6.50 :
'I 1t1'· I, $10.00.

:'o11:·:\ lela l f' hl eld~ for CRT. to ti t .
3 11 1'- 1. ne w, $1.75: 3 J I'-l (hole for aOOlle. rake -outs ] .. $1. 50 :
lI l' - l , $2.50.

TUBES, NEW or pulled from unused military seb -
GUARANTEEO

:::;.63, 8114. 6B, 80" 5\l33/80i W, 1616, eaxe. 6.\ ~5
&t"G!I. 51;1YIl/6A~i. 4/ f:3.' 5 $ L. OO ea .
3H2l!. 113., 4 i $H .00, $3.75 ea. : va -ts. 90. 105. 150 .
0 .\ 2. one. 4/$3.0Il 79c ea.
6Ali5, 6ALS. 1:!,\'Ci, 12ATi, 12AX'. 6AL'6. 51: 4G.
5 n to Y. 6A('i. 6S:\ ' GT. 6 \'6GT, 12A6. 4/ 2. 60 ..... , 69c e• •
16:!5. !J54, 955 . 956. 95:", i;I"SA, 609i;1 /6J6, 12CS.
1:!J 5UT. 16:!6, l:!SJ ' , 6/' :!.'5 , , .49cea.

REAL SCOOPS, lite arr iva ls , TERRIFIC BARGAINS
EFJ I~::;O pr, 600" aereen by PIS~ fur
= 124· 11 3 ~ J: 150 eertee t ub...g , F i t s EFJ =124-

lOll &. 1:! ~·l H ~ko.'ts. :\E \\". 4
for $s.:.o , .
Br 'l"TII'A . for aulJ1nOi'd fr equene}'
trucks, cabs. pollee, lire. etc. T une :
able, ever both ranges, .... Ith provlslnn
for cr)'stal rent rol , for 1 station, 00
I'll'll band. For 115 v. 60 CHll' cp -
era t ton. (.'ompltte, i n eebtnet, hu t
I..n 8peakH. nll ....~D ~EW . close-out
dl'M1m inued tube model. A ll wi ll need
Ihll l all«nment touch-up, wtrji llllltn
ment Instructions, hooklet. 05 LBS. )
Orl, ina lb ' made for seeret gO'l"' 1. prof
( ("I. W it h Insr ructtons for ccneerune
10 :! meter. UP secncn. i n copper box
6~ sq., 6~." h. H as dual, split st a to;
15 Ilf \"lr labll~ cenecnor. roll, ,,35 ,'i:
6~ 1l ' l ubes , Also, 115 \' 60 cycle power
SUlll)l)', 5Y3 n T . V U -I 0:; & Vll - 150
tuhe~. 6J:;GT m ixer. o :\ -orr sw uen,
llllot Il lth t. ruse pos t. volume con trol.
audio output lal'k, SO -:!31;1 for UF
t nuur. 5" velve t veenter. I n Itra)'
"ahln"!, S· w, 110/,," d. 9'*" h. XI<......v
}' l'ed lnK 115\' i nto full wtndtng on t h~
center tanned ddl.', output on muttt
ta ll sjde Is O-:!O. 3.~. U , 55, and
1:!(J I·. j.·ee ,Hn J1 I1 5\" Into full mult i
IIIP wind ing )' ie ltls 100,' CT. For 60
cycle, :!.50 VA. 4% " w, 2%" d . 4·
II ; :Ptil · x 4'" mou mlng centers . Term 
Inal hoard ::1% . x 6~. (1 1 LHHl . .. . .
lly COU; of L.A. All are HHA~D

!\ ' '';\\". with d ial fa el' , hlaek Ill:\l r es nn
whll « l 'lI l'k llrolind . div id ed Into 40
dlvt elons , N O x t J"n H:RH, XOT I X 
HT AI, L ";D In meters. It anges as tot 
lcws : 0·50 ua ) H', 4/ $11.2 .1 $3.00 ea .
u- t uu UII o r 0 ·200 ua DC.
4/ $10.50 .
0_ t mil. D C. 4/ $9. ;'0 ,
11 -5 :\IA or 0-10 :\I A DC.
4/$11.,,0 . $2.25 ea .
moer t rpe. for HC· 4;;3 . XEW.
4/ $3. 75 .
Later troe. h igh ·Q. ce remtc . for IU 1.
41$4.•5 .
.\ MUST for C, \\". or ltTTY. 3 post
tlon s.... ltch-H AX G t; passes 1020 C)"-

e tee : voice rel ect s 1020 C)'eles; bot h
no filte r action. H as two lacks. tor
1'1. -55 : ami 6 ft. eabte with P L- 55.
(3 I.1lJ-'). V$~.'5 .
:; amp-hr m il ~ PC'f.'1 (S amp-hr rom
nwrd all . e - w. ~" thltk, 3" h. +
I';'· for terminals. f:xCf-' l . usli'd. (2
lB~). 4/'9.50 ..
:-;tandud lelephone t)·pe. T wo 22
mhr)' I';(odlnlts. on one rore, wire ill
Il'rll's. 5 /' :!.00 .

...e lvet 2" dla\. !'l:1 ratio. J AT'. :\ E W {1
'o'et"n ler r.nJ. 4/'.~.50 , .
TEST 60" 10nJ'. red & black. 4 ~ prods.
LEADS J.\ O. 4 i$ U 15 56e n .

CD-AX CO N NECTO RS. NEW. current pr oduction
( 0 ) WWII l ur plus.

I'L-259. 10/'5.25. 5/f2.65, 55e (a : 1'1. - 259.-\· , 10 / f 2.60 , U
$1.10. 29c U.
~1l · 39 , 10/$1.00. 51$2.15, 45e el : CH-239 n hole) 5jf::.!.2:;.
56e 'a.
:\1-3:;9. 5/$2.25, SOc el ; )[ -359· . 4 / $1. 50, 39c u : :\1-358 (T) ,
SI.95 ea .
T'1 . - 2 .~S . 5 /'3. ;5. 79c ea ; DOt"llLE )[,\U;~ . don't bind.
5 ! 5.2:;. $1.10 ea.
X U·pe. 50 ohm-t"G·2 1/ t". 4/ $1.50 . 39c ea : l"G · .;>8 / L""
4 /t:2.GO. 69c ea.

All pr ice. a re NET, FOB my dore. Chi cag o, All offer ingl
l ubiect t o prior l a le , and subj eet t o pr ice chang e. without
notice. Illinoi s ord en , add 50; . to cover " sales 111. " PLEASE
Inelude l u'-eLent to cover po~tag e &. Insurance : any ueen
retur ned with or der . S end SASE for flyer.

$3.50 ea .

$3.00 ea.

$1.7S ea .

$8.50 ea.

$4.50 ea.

$7.50 ea.

$6.50 u .

$6.50 ea.

$2.50 ea.

$3.00 ea .
$2.50 $I.

NOTICE!

For O UTI' l:T ddl! Pt -Xetwork. AU
nave %"' hafl. l:olt" 101111:. Total 2010
pt. w m load 160 mete r . .... It hout any
Inductance. 314" w. 2~ .." h. 6" I.
(3 1.88.1 :->t;W ..................•
A! a1M;lH. but take-outs. good elea n,
:! aeetlons. 5:!O pf /se<::. a rd 18 465 I1 f.
total HO:' pt. 3~· w. H,,"' h. 5" I,
13 LUSI. ~EW - .. ... ..•...
C:{A :'\"T B read and Cheese SHeers.
L'AllDW ELL, 3500v. :\l1calu: insula 
tion. 5~~" w, 3~~· h, 10" I. + 2~ ·
for %" shaft. with th readed bushing.
(10 J.I~~ I . -I /f:!:> ••••••• .••.. ..••••
e A R DW t:LL. IPlit stator. 65001". :\11
nil'll: In$u lalloo. 5\1.· w. 3l;-Y· h. 11"
lon, + :!",'" tor %" ahatt with
tbeeaded bushinlt. 00 Lll8). :\EW.
4 fOf $25.00 _ .
Jo:FJ = 152- 504 . 7000'1" . Spilt S ta tor.
5~~ w, ~'" h, 16'%," I . + '1-. '" & 1%'"
for two. %" ahattl. (9 L1I8 l . XEW.
4/ ' 31.00 ..
}:}'J = 1:;:! ·852. 4500'1" . S pli t S tator.
",c' • . - , . ~ h 11"" I + &' . o.'I.,.., " >'I , ••• ••..
1 "' ~ for ',." ahafts. (6 L BS l . :\}:W .
4 for '27.50 .
};}'J = 154-2 2000,·. 2%" w, 2% " h ,
3~ ~ I. + %" & l % ~ for '4 " sh afts .

2 LllS ). :\ };W. 4 for 'l i.OO .
};FJ = 154· 1.2000v. 2%" IV, 2%'" h.
2%" 1. + ~" & 1':02 · for \4 '" snans.
(2 LItS ) . :\ t;W. 4 for $11.:;0 ......
C,\IUlW };I, T. or :\IIL U ::\. 3000\'.
2'/.· W, 3· h, 5% · I, + 1" for \4 "
8hdt. (:.! I.IH!! . Hemol'ell f rom new
8dS. 4 / S13 .1.I0 .
(' A IU>W};I .I" 3 K \' . xnce tcx Insula
non, 2':02· w, 1 %" h, 3% '" I. + %"
for 14" sha ft. (L L BS ). XJo:W "
for $1l. 50 ••....... . . .. . . . .. . . . . . . . .

IMPORTANT

12 to
244 pf .

18 to
75 pf.

13 to
353 pf.

DUAL 35
to 308 pf.

DUAL 37
to 305 pt.

12 t o
151 pt.

DUAL 30
10 21 I pf.

35 pf t o
1017 pf .

TUBE S OCK ETS, HEAT SHIELOS, CAPS
4 pin. hnonet base, 25\\'. For 866. 38:!8, 811.
lakl."-outs.•Ired in pairs 69c pro
• pin. lute. rt'umle \\..fer. for 83., 1625 , 3AP- l
X E\\·. 4 for '1.10 2ge ea
• pin, f't'ramlr wafer. for 4-65A. 829ll, 832A etc. .
~t;W. 4 for f:3 .00 79c ea .
, pin. 8hield hue. lepur. for 4-65A. 829B. etl.'.
""E\\" 4 f '3 ~ ~ I_ " or .'" 1.00 ea .
• pin. shield bllSC', It'pt_r. for . 094 . 589 t. ete.
:\};\\". 4 for $3.ij $1.00 ea.
Oc-Ial , ceramic waf..r, :\Jo:W. VU. I0, 29c 18 ; Ol"taJ. l'{'famle
r ing mtd. • 1 " 1.0 . 15c 1'1 : Ol"ul. hl k bake, r ing mt d.• 11/'1.00:
15c ell : II pin hlk. hake.. r lnlt mid. t or trt .. 39c 1'1 ; 9 pin min.
ctramle shield but, 5 / $1. 00, 23c el : same hilt bake, i /$1.00,
15e ea.
('rnlll I'(l('ktt. eeramlc, for n C6 / U cl'}·stals . %" spaet"d.
11 for " 1.00 , IQe u .
lin t dlodpatln, pla te capl. aluminum, for %•. 80• • ett.
4 t or " I ,10 , ,. 29c h .
('{'ra mie 1Ilat.. caPI. %'" Il r %". ( ' lea n, Itood take-outs
{' boice 6/' 1.00 : .. 19c ea .
H ea t ,Uulllat lnJ1 tubu shitIlls, for, pi n & 9 pi n.
1%· or 2·. 4/ $1.10 29c e• .

};FJ aun -mtntat ure ,\ 1'l', Alt nave 3 /16" s lot ted sha fts with
t hreaded busbtngs. :\ ..;W. •
= 160-102, 1.5 to 5 nr : =l GO- I04. 1. 8 to 8 .7 p f.
Choice 4 for $1.75 ...... ... . .... ..... . .•...... .... . ... SOe ea ,
= 160- 107. 2.3 to H. i lif ; 1.1 to 15 pf (001 E I<' J ) .
Chotec 4 for ' 2.6 0 6ge ea.
= 160·110. 2. 7 to 19.6 pt. 4 for $3.00 , 7ge ea.
:::160 -1 11, :.! to n ,5 or. 4 for $:U5 60e ea.
#160· 130. 3 to 32 pt . 4 for '3.25 8ge ea.
=160-203 . 1.5 to 3.1 pt hutter ft)·. 4 tor $2.60 69c ea.
= 160- 208. 2.3 W 8 ur : # 160-2 11, 2., to 10.8 o r.
butterfly. 41"3.25 ..•............... . .... . ..... .......89c ea.
=160·308,2.3 to H .i d l tr efen!la l. 4 for "3.25 .. , ..... ese ee.
=1111;1-5. 1. . to 11 pt, for P . C. boa rds. screw dr h' ef
adjus t. 6/'2.25 50c ea .

5 . anl
402 pf/ sec.

3 l ang
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C&H Sales ushers in the new year with a tremendous electronic test eqpt. sale. The enclosed list is
just a partial listing of our stock. If you do not see what you need or want, call or write to us at 2176
E. Colorado Blvd., Pasadena, Calif. 91107 213 MU-I-4925 or 213 SY-6-2628. We are also the leading
supplier of power plants, optics, semis, tubes, you name it, we got it, & all stocked under one roof.
REMEMBER this is only a partial listing.

H.P. 710A P.S. output continuously variable from 180 to 360 volts. Either positive or negative output
terminel may be grounded. 6.3 V.A.C. center tapped also provided. An output of 100 MA can be
drawn. Only $15.00.

H.P. 712A P.S. SOOV. at 200 MA $ 95.00

Huqhes Solid Stat. P.S. 6-l0V. 0-5A $ 50.00

Lembde LT 1095M 0-l2 V.D.C. O-IA
(4 bends] $ 75.00

MOD . BPSF Inlet Model lPSF 28V-ISA $ 75.00

Lambda C 281M (with meters) 125-325
V.D.C. 0·200 MA $ 25.00

Lambda G 282M (with meters) 325-525
V.D.C. 0-200 MA : $ 25.00

Lambda C 481 M (with meters) 125-325
V.D.C. 0-400 MA $ 25.00

Sorenson 06-8 Solid State 4.5-9 V.D.C.
O-SA $ 75.00

Sorensen E28-10 25.2-l0.8 V.D.C. O-IOA $100.00

H.P. 2028 Low Freq. Ose. 112 CPS to 5000
CPS $125.00

H.P. 212 A Pulse Gen 0.07 to 10 Usee. $100.00

H.P. 400H V.T.V.M. 10 C.P.S. to 4 Me $135.00

H.P. 410 Br. V.T.V.M. Measures to 700 Me. $ 90.00

H.P. 430 CR Power Meter 0.02 to 10 M.W.
0' -20 to + 10 DBM $ 75.00

H.P. 450A Amplifier -+-0.5DB, 10 CPS to
I Me $ 50.00

H.P. 500B Freq. Meter Measures 3 CPS
To 100 Ke $100.00

H.P. 526A Yldec Amp. 10 CPS. to lOMe. $100.00

H.P. 526C Period Multiplier-Counts Audio
Range to 100 Kc $100.00

L&N 24l0C G.lvo $ 95.00

Rutherford B7 Pulse Gen _ __ _ $200.00

Alf,ed MOD 250 TWT P.S $200.00

Ad-Yu Tim. Delay Stenderd MOD 20A2 . $ 75.00

URMl2A Freq. Meter 125Ke-1000M.C $250.00

N.L.S. 758 D.O.M $100.00

C& H SALES
2176 E. COLORADO BLVD.
PASADENA, CALIF. 91107

MARCH 1969

Polorad RBI Rcvr. with Rlt. Tuner 950-
2000 Me $200.00

Polorad SA 25 Microwave Spectrum Aneliz-
er with 20X Head .._ _ _ $150.00

Hvccn 645AR. D.V.O.M $125.00

Tek 53/54E Low Level AC. Differential $ 95.00

Tek E Low Level AG. Differentit!ll . _$ 95.00

Te]; K Fast Rise D.C. Unit . $ 75.00

Tek 80 Vertical Plug In .__ __ $ 25.00

Tek 122 0.2 CPS to 40 Ke Amp $ 50.00

Tek 128 Probe P.S $ 39.95

Tek 161 0-50 Ke. Pulse Gen $ 35.00

Te k 162 0-10 Ke. Pul,e G.n $ 35.00

G.R. 107 J. Variable Inductor 0-10.8 UH $ 50.00

G.R. 107K Variable Inductor 0-110 UH $ 50.00

G.R. 107L Yerleble Inductor 0-1.1 MH $ 5'0.00

G.R. 107M Variable Inductor 0-11 MH $ 50.00

G.R. 107N Variable Inductor 0-110 M.H $ 50.00

G.R. 720A Het. Freq. Meter 100-200 Me.
On Fundamentals, 10-3000 Me. on Har-
monics _ $ 50.00

G.R. 1208B Unit Osc. 65·500 Me $125.00

G.R. 1209A Unit Osc. with 1263A P.S.
250-920 Me $150.00

G.R. 1219R Pulse Amp $ 50.00

G.R. 100IA S;g. Gen. 5Ke-50Me $400.00

G.R. 12l IB Amp & Null D.t $ 35.00

G.R. 12l I P.S. Adiu,t.bl. Filt., $ 35.00

G.R. 1454A Decade Voltage Div $ 75.00

M.C. 65B Slq. G.n. 75Ke-lOMe $400.00

M.C. 80 Sig. Gen. 2Me-400Me $250.00

TS 403 Sig. Gen. (same as H.P. 616A)
1800-4000 Me $450.00

TS 419 Sig. Gen. (same as H.P. 614Al
900-2100 Me. . $395.00

COMPANY
Please remit money with order. no C .O.D .s. Calif. resi
dents add 5% Sales Tax. F.O.B. Pasadena, Calif.

I I I



DUMONT 304-A OSCILLOSCOPE
Specifications:
Y Axis amplifier :

Sensitivity: 0.025V pp/inch.
Frequency Response:(DC coupled) DC
to 100 kc (down less than 10% @ 100
kc). AC coupled - 10 cy to 100 kc
down less than 10%.
Transient Response: Rise time (10% to
90%) - 2 microseconds or less.
Overshoot: 2% or less. Decay: (direct
coupled)-none. (Capacity coupled)
less than 10% in 45 milliseconds. Input
impedance: 2 meg & 50 pf.

X axis Amplifier:
Frequency and transient response same

as Y axis.

I•-

Sweep frequencies (recur
rent sweep) -- 2 cy to 30
kc. (may be reduced to 0.5
sec. sweep time with ex
ternal capacity). Driven
sweep: 0.5 sec. to approx
imately 30 microseconds.
Expansion: to 6 times
screen diameter. Built in
calibration voltage of 0.1 V
pp and precision input at
tenuators allow calibration
over entire range. Con
tains 21 tubes. Shipping
weight 70 pounds.

PRICE $2.95

PRIC£..? ~ $1.95

oo--__T__T-o

INTEGRATED CIRCUITS
MADE BY RADIATION INCORP.

TYPES:
MSV .
BSMV .
Dual & Nor

PRICE 3/$1.00

Dual Section. each....
L=2 hy @ 2Y, amp, C=7500 mf @ 40vdc

SORENSON "RANGER" REGULATEO
OC POWER SUPPLY Model 6008

Specifications:
Output voltage range: 0-600 VDC
Output current: 0-500 rna
% Regulation Line : + 0.25%

Load: ± 0.25%
Ripple (max RMS millivolts): 3
Fil. Supply: 6.3 VAC @ 15 amps.
Bias Supply: 0-150 VDC
Internal Impedance: 2 Ohms
Cabinet: 17"W, 15"D, 10Y,"H.

Excellent, Clean Condition. Net wt 85 Ibs
PRICE _ .$49.95

TRANSFORMERS
110/220V pri, 2000 or 2400V CT sec.
CCS. PRICE $4.95

L-C FILTERS
Single Section:

L=2 hy @ 5 amp, C=6500 mf @ 75V

TOA·2 RTTY TEST SCOPE
The Selma Telegraph Distortion Analyzer type
TDA-2 is a self contained portable unit designed
to measure bias and distortion of telegraph start
stop signals. Distortion is indicated by vertical
pips displayed in a rectangular pattern on the
face of a cathode ray tube. Measurements can
be made while machine is operating. Measure
ments can be made on circuits operating at GO.
75 or 100 DPM on 20 or 60 ma neutral circuits
or 30 rna polar circuits. Distortion measure
ments from zero to 50 percent with an accuracy
of plus or minus two percent can be made. The
set is patched in series with the loop and direct
measurements made. No special skills required
to make measurements after a few minutes of
practice. See your distortion, then adjust and
watch it disappear.
PRICE S4!J.!lJ F.aB .

TYPE 304 A.R. SAME AS ABOVE EX·
CEPT RACK MOUNT. PRICE $99.50

POWERSTAT
Late Model 3 pn 116B 10 amp 120V 60
cycle. Rated 0-140V. lOA, l.4KVA out
put. These are the latest type and are
about the same size as the older 7.5 amp
type. Complete with 3 pin U. L. cord, re
ceptical and on-off switch.
PRICE $14.95
TEKTRONIX SCOPES - EXCELLENT
CONDITION. Checked and Guaranteed.

Type 511 $99.50
Type 512 $150.00
Type 513 $195.00

Tl(fEJJ~·Ai ..RAjj·io..Mij'[jE·L~~tcigo
Vacuum Tube Voltmeter

Voltage range: DC .01 to 150V
AC 0.' to '50V

Accuracy: ±.. 2% of full scale
Freq. range : 15 cy to approx. 400 me ±.ldb

EXCELLENT, CLEAN ODNDITION .
PRiCE $59.95

Phila ' J Pa .
HO 8 -4645

All prices are F.O.B. our Philadelphia warehouse. All merchandise described accurately to the best of
our knowledge. Your purchase money refunded if not satisfied. Terms are cash . Minimum order is $5.

SElECTRONICS ~~J68~i89N,ap. s treet



•

•
I

Only $120.00

.::. Frequency Range: 40 to 230
and 470 to 860 Megahertz.
Calibrated outword from 10
to 50,000 Microvolts. Nothing
makes it easier to properly and
speedily find the correct place
to install TV, FM and Com
munication Antennas. You can
measure and hear the signals

with this 41/2 volt battery economically powered
unit. There is nothing else like it!

•

LIBERTY
OFFERS

PRESTEL FIELD STRENGTH..METER
(Model 6T4GJ

•
I

WIRE. WRITE. PHONE COLLECT! WE PAY FREIGHT ON ALL PURCHASES

Liberty Electronics, Inc.
&48 Broadway, New York, New York 10012, Phone 212·925·6000

LIBERTY
PAYS

ILL BUY
FOR CASH
ALL TYPES

• ELECTRON TUBES
• SEMICONDUCTORS
• Military Electronic

Equipment
• Test Equipment



WOW
MAGNETIC TAPE EQUIPMENT

)

Reel after reel after reel after reel 20-TRACK HEADS

Useful as foundation for oscilloscope, pan adapter, band
scanner, modulation monitor, etc. Complete with all tubes
including 5" type 5LP1A. Case 20V2"D 15"H 9o/.$"W
Net wt. 54 Ibs. Power supply 115 V 60 cycles. Used good
condition. An incredible bargain '
Only $34.50 Stock #29,079 Appearance similar to above picture

SYNCHROSCOPE
MILLEN NO. 90955

$3450

Specifications:
Freq. Response at 7.5 IPS-30 CPS to

10,000 CPS
D.C Resistance (Excl. center tap)

9.4 Ohms
D.C. Resistance on each side of tap 4.5 &

4.9 Ohms
Totai Head Impedance--32 Ohms
Bias Frequency-80 KC/s
Bias Current-.5 MA

20 track recording heads-brand new
measuring only 4" across by approx.
2V," dia. & only 'I. "W. Very highest
quality offered for the ridiculous low
price of $4.95 # 13,064

#13,Q58-Audax cutters type J10A. Brand
new, magnetic cutting heads. Only $1.95

Please include postage & insurance
Buy 10 of any item & get 1 extra FREE..

~1 3, 069

~13, 051 ~13, 067

AUDIO & INSTRUMENTATION TAPE

1" Instrumentation Tape x 3600' on 101/2"

reel NAB Hub-like new #13,059 $4.95

2" Reeves Soundcraft 2" recording tape on
7" reels 980' splined hole in reel-used
#13,054 Price $2.95

8V2" Scotch brand recording tape, 206'
type MT-20406-no reel-new-
#13,053 Price $4.95

Y4" Like new empty tape reels. 14" dia.
(will hold 4800 ft.) of V." tape. NAB Hub
with box. #13,051 Price $1.00

#1052-1" x 8" empty reels NAB Hub $1.00

#13,067-2" x 8" empty reels NAB Hub $2.95

#13,068-2" x 12V," empty reels NAB Hub
(For V.T.R.) $9.95

BERKELEY ELECTRONIC COUNTER
MODEL 5010

shipped REA Coiled

Use as B,uie Counter
Adapt for Frequency
Meter, etc.
Stock #29,080

- ,I II·
.... , .

Complete with 3 plug-in units with
neon readouts for scale of 10 and
a six place mechanical counter.
Used-as removed from service.

Electronic
Counter

OUI' new flyer #969MJ Is now available. Write for your free copy of this bargain sheet
of unbelievable values.

The DENSON ELECTRONIC CORP. PO Box B5 • (203) B75·5198
Rockville, Conn. 06066
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! SALE * SALE!I
1-177 Hickock Type TUbe Cheek.,.. . . $35
GE YYZ•• Decade Sealing Counter .. $25
Piran i Vacuum Gages ...•.. .. . ..... $27
" ES C" Var. Pulse Ten Step Delay Net,
work TO. 5uS EC/Z 100 & .05 to .5 .. $25
AM -TIME PROD 500cy Fork & Amp. $20
"VFC" Vibrator Feeder Controlled
Type 5-(Shake Table) $SO
Black Light Lamps & UV SYlvania .. $2
GE 190T3/CL-60V /Q-lnfraR Lamp .. $5
BC746 Bantam I watt less Coils .. .. 3/$1

W.E. # 293 Spring Relay Tool .... 2/$1
C0 307A /6 It Cord PL55 & JK26 • .2/$1
Carborundum Fin e 6'" Ston e 2/$1
5-way Red & Black Binding Posh, 5/$1

W e Buy, Sell & Trade Ai W ell
Line Filter 200A /230VAC. $5@. 5/$20
Weston 0·1 30VAC 3'" Rd , . $4
Elapsed Time Meters 115VAC 3""' $6
vaetaes 0-120VAC /IOA & K&D. LN $16
Varian 0·135VAC/7.5A & K&D, LN $15
MiniFan 6/12 VAC /60cy & Blade ..3/$5
Untested SCR 25AMP 6/$2
Untested 35AMP SlI1con Pwr Studs 4/$1
Untested 12AMP Silicon Pow Studs 8/$1
Leeee-N ev IOOA II2V3PH Sil Rect .. $16
250MFD @450WVDC /Lectlytic $3@. 5/$ 10
500MFD @200MVDC ... ..... $I @. 7/$5
.0 12@ 25 KV "CD" Hy/
Capacitor $3(@. 4/$10
vaeeum. RF /50MMF /20KV. $4 ea, 3/$10
Mica .nIMFD /8KV RF /XMTG,
$2 @ 6/$10
Weston # 45/0.5%/ 150VDC Lab Meter $27
WE :# ISO/Low Freq Carrier Coi ls. 5/$1
WSTGHS HiV olts 10KV Scope $35
SPERRY RF Lab Stope $35
" A B"/ P OTS ASSTD 5/51
Delay Lines ASSTD /ESC/A 3/$ 1
Insulation Test /0-1 500VDC nonDES $30
Relay INTRLOK /Pulse/115VOC
OPDT $3@, 3 for $5
Resistor ateeder 50K /IOOW 3for $1
Ampmtrs 30/ 60/1 20 /240/480A
AN Type .Temp Comp $3@, 2/$5

Send 25c for Catalog

gl :~:;:: 2.0~~~rg~~~~cIOf;r@ ; · ig~::
nt eeaes .03@IOOOWVOC 15c @ .- 10/51
nt seans .0 1(cil 2000W VDC IBc @! 6/$1
ureeees .001 @5KVWDC 20e @- 6/51
Discaps .OO5 @5KVWDC 25c@ 5/51
ut sea- s 13GmmG /6KV 20c 6/ $1
.02@l 50W VOC 25 for $1
Ii or J2VAC M'nifan & Blade $1
T03/PIN LUGS for B & E 15/$1

TO P $$$ PAID F OR 304TJ, TUBES

18 Prrs sflt DiOdes to 100 Ptv . .. ..5/$ 1
MICRO·MlJSWITCH 35A AC /DC . 10/51
2N408 RCA SHORT LEADS, 5 for $1

Rheo stat & Knob 100 ohm / 50 watt 10/$5
Instant Magnetic Circuit Breaker. One
Amp Xtra P.L. Contacts Protect Rig
$2@ .4/$5
Oil Cndsr 12MFD /2oo0WVDC $5@,3/$10
Oil Cndsr Strobe, Photoflash 25MFD
2000V G.E ./PYranol. $7@ ........ 2/$10
Micro Switch Assortment . . . . . . • • . .8 /$1
USN Sound Pwr. Headset & Mike, 2/$12
Bar Knobs 12 /$1: RD Knobs \12 t5 /SI
Neons \14 Watt 5/$1
Neon NE5t Type 10/$1
VARIAC /GR 750 watt1l15V@400 cys
useable up to 300 watt /60 cys or lower
VAC $3@. 21$5
.0025 MICA /CM30/ 500WV 25/$1
n even H/Pad liOO/6oo ohm # 950 . . 10/$5
cerameen 30MMF /N080 25 /$1
Mica .033/600WV/ IKV Test 6/ 51
Mica .0035/5 KV/2.5 KV wka ..• .•. 4/$1
Mica .01 /500V Postaage Stamp . . 25 /$1
Mica .o r/ 5KV wkg 13A /IMC 5/55
Alnico Magnet 1500 Gauss/25 lb 2/$2
Oil Cndsr 'MFD /6KV 3/$1 0
Choke 150MA /IOHy 2/$1
Oil Cndsr 2 x .72 MKD/ 600VAC .. 10/$1
Relay 115VAC RBM SA/NO 2/$2
Interlock SO 12VDC/1.24A & 115VAC $1
Galvonomtr 250-0·250 micro/A $2
Fast ChQr 100A/6 & 12V Rectifier $9
Batty Chgr 6 & 12V up to 6 Amp $7

ANY REASONA BLE OFFER
A CCEPTED VACUUM EQUIP.

Welch nuc-seat 1402B Lg Cap HI
Vacuum 140 Ltrs /M & Mtro MInt &
LN Consolidated vae. Corp PMCI15A
Oiffsion "ION" Pump, & Like New
HiVac Valve CVC #VCS21. Like New
't emeseat VAC Value. New.

Silicon Power Diodes. Studs & P.F. ••
D. C. 50Piv 100P/y 200Piy 300Piv
Amps 35Rms 70Rms 140Rms 210Rms

12 .25 . 50 .75 .90
•• LD .20 .30 .75 1.00

45 .80 1.20 1.40 1.90
160 1.85 2.90 3.50 4.60
240 3.75 4.75 7.75 10.45

O. C. 400Piv 600Piv 700 P iv 900Piy
Amps 280Rms 420Rms 490Rms 630Rms

12 1.20 1.50 1.75 2.50
• • 18 1.50 Query Que ry Qulll'Y

45 2. 25 2.70 3.15 4.00
160 5.75 7.5G Query Query
240 14.40 19.80 23.40 QUllf'Y

2 RCA 2N408 & 211N2326 Ckt Bds
I N2326 Coo Unsolder ...... 6 for $1

T03/60 to 90 Watt 3 to 6A, up
to SOV, up to 100hfe. 2 N2 138.
39. 40 & 2N1529. 30, 31. 2 N2526.
90c 1i) 6 for $5

MICA MTG KIT· T036. T03. TOIO, 4/$1
ANODIZEO T036 INSULATOR .... 5/$1
ZENERS 1 Watt 6 t o 200V .. ace. 3/$2
ZENERS 10 Watts 6 to lSOV $I @. 6/$5
STABISTOR up t o Ten Watt. 20 for $1

Wanted Tn t Set! (TS) &: Equip.

W e Buy. Sell & Trade A i W ell.'

" T AB" • SILICON ONE AMP DIODES

Factory Tested & Guaranteed
Ply/Rms Ply/Rms Ply/Rms Ply/Rms

SO/35 100/70 2OG/I40 300/210
.05 .07 . 10 .12

400/280 600/420 800/ 560 900/630
.14 .21 .30 .40

1000/700 1100/770 .700/ 1200 ~400/168
.$0 .70 1.20 2.00

-AU Tn t! A C & DC & Fwd & Load .'
1700 Piv/1200 Rms @ 750 Ma. 10 fOf" $10
2400 Ply/16S0 Rms @ 750 Ma. 6 for $1 I

SCR-SILICON.CONTROL RECTIFIERS!
PRY 16A 25A PRY 16A 25A

50 .50 .75 400 1.60 1.90
100 .95 1.20 600 1.95 2.75
200 1.1 5 1.30 800 2. 85 3.60
300 1.40 1.65 1000 3.70 4 .50

Untested "SCR" Up to 25 Amps, 6/$2
Glass Diodes IN34, 48, 60, 64, 30 for $1

5 U4 Silicon Tube .. $1.50@. 5 for $5
5R4 SIlicon Tube• . . . . $4 @, 3 for $9
866A Silicon Tube .. $IO@. 2 for $18

"TAB"

• TRANSISTORS· SCR'S • ZENERS I!!
Full Lead s Factory Tested & GTO I
PNPI 50 Watt /15 Amp HiPwr T0 36 Case!
2N 44/ , 442. 277. 278. OS501 Up To
50/ VCBO $ I (@ . 7 for $5
2N278, 443 . 174, Up t o 80V $2@, 4 for $5
PNPI 50 W /2NI9S0. 1970 &
2N 2075 , 2079 :$2@,! , 3 /$5
PNP 30 Watt/ 3A. 2N1I5. 156,235. 242
254 ,255, 256, 257, 30 1 4Oc@ 6 for $1
PNP 2 N670/3OO MW 35c(ii) 5 for $1
PNP -2 N67111 Watt SOc@? 4for$1
PNP 25W/TO 2N538, 539. 540 . . 2 for $1
2NlO38 6/ $1 , 2NI039 4for $1
PNP /T05 Signal 350 MW 25c(ii) . 5 for $1
NPN /T05 Signal IF , RF. OSC 5 for $ 1
Finned Heat Sink 180 SO" , $ I@. 3/$2
Finned Sink Equiy. $00 SQ", $3 (ii). 2/$5
SILICON PNP/T05 & TOIS PCKG
2N327A. 332 to 8, 474 to 9, 541 t o 3,
935 to 7 & 1276 to 9. 35c @ .4/$1

TERMS : Money Back"TAB" Guarantee! Our 24thYear, $5 Min. Order
F.O.B . N. Y. C. Add
Shipping Charges.

56 OX PEARL ST.• BKLYN, 11201 N.Y.
PHONE 212·522-7300

Send 25c For Catalog

! SALE * SALE!

866 C.T./2.5V jIOA FIL.AMENT
XFMR 10 Ky '"sltd $2@ 3/$5

Toroids 8SMhy New Pckg 75c@• . . . . 4/$2
200 KC Frrq Std Xtals 4/$2
2 stee/eu Printed Ckt Bd New 9xlZ"' $1
Klixon SA Reset Ckt Breaker .4/ $.
2K to 8 K Headsets Good Used $2
Finished PhlZO Xtals Blanks 50 /$1
Line Filter 4.5A @11 5VAC s rer sr
LIne Filtcr 5A(@125 VAC 3for$1
Boat Filter 400 Mafw2BVDC .. B for $ 1
Boat Filter Input /3A I@30VDC . 6 for SI
Ba llenti ne # 300 AC /Lab Mtr. $35
Choke 4Hy/0.5A/27Q $3 1@ 4/$10
H's' d stevens Preetst en Chl'lppers $1
Hell pots Multi Ten-Turn $4@, 4 for $10
Hel ipot Dials $3@, 2/$5

I D. C. Power Supply 1I5V /60 to 800
cvs. Output 330: Tap 165V up to
150 Ma. Cased $4

Bandswitch Ceramic SOOW 2P / 6 Pos, $2 @
5Hy .400 Ma. Choke $4@ 2/$ 5
6Hy·500Ma $5@ .......... ......•. 2/ $6
250Mfd @J 450 Wv Lectlytle $3 @, 5/$10
Cndsr Oil IOMld x 600VDC 45c @, 10/$3
Cndsr Oil 6Mld (aI ISODV $4 (@. 5 for $10
Line Filter 200 Amp /ISO VAC $5, 5/$20
DC 3 \12'" Mllter /RD / 800 Ma $3@, 2/$5
DC 2 \12""' Meter /RD/IDO Ma $3 @,
DC 2\12'" M~ter/RD /30VDC $3 @ .. .2/$5
DC 4'" Meter /RD /One Ma /l % $5 @.2/$9
Sceket Ceram 'e lfi25 Tube 5/$1
Soeket Ceramie 866 Tube 5/$1
Socket Ceramic 4X150/Loktal .4 /$1
XMTTG MIca Cond sr .006 i\i) 2.5KY 2/$1
Mini - Rectiflcr 25Ma / I I5V 0 C/ FWB, 10/ $1
W.E. Polar Relay # 255A $4@, .. . .3 /$10

X ·Formers A ll 11 5V-60Cy Primary

2500tiV leMa & Fil $2@ ••......... 4/$5
lIOOVCT@ SOOMa, 6v@ SA, 5V @ SA &,
125V Bias, abt 1200 VDC $4@ .. ' . 3/$12
2.5V @ 2A $I @ ......... ...• .4 for $2
6.3V @ lA $1.50@ .4 for $5
20VAC & TAPS/ S. 12. 16. 20V @ 4A $2@
32VCT/IA or 2X16V @ IA $3(@, 4 /$10
480 V et@ 40Ma &, 6. 3(C.il L5A CSD $1.50
10 Vct@ SA & 7.5 Vet @ SA $5
6.3 Vet IS.SA & 6.3 Vet @ 2A $4
7.3 Vot@ 12A $3@ 2/$5

RUSH Y OUR ORDER TODAY.
QTYS LIMITED

"'RANSISTORS. DIODES, ZENERS

"Bruning" 6" Parallel Rule@ $'
PL259A & S0239 CO·AX M&F Pairs 3/$2
Ph0ne Patch Xfmrs Asstd 4 fOf" $1
FT243 Xtal & Holder, surplus .. 5 fo-r $1
Instld Binding Posts "EBY" 25/ $1
sun-cetre Srlenium Asstd 10/$'
r 035/ 100W Untested Tran sistors . 4/$1
r ube Clamps Asstd 20/S1
01 MIca 60G Wy/lkv test . ... . ..• IO / Sl
001 to .006 Mica/1200 WV /2.5Ky .. 8/$1
Band Pass FIlters 60, 9G, 150 cys 3/$3
aendrx Auto Syns "AY" Series 2/$'
!.5 MH Piwound SOOMA Choke 3/ $1
Wln iFan 6 or 12 VAC $1 .50 each . .4 /$5
3eam Indieatl'lr Selsyns 24VAC . . . .. 2/$5
Eeletyne TLI47 Feeler Relay Gage .. 2 / $1
~use 250MA /3AG 50 /SI . 300/$2

DON'T C-W,;te & Send Order .'

THERMISTOR-VARISTOR _ W.E.

lOA and/or 41A 10 for $1
)1 71631 Varistor 10 for $1
) 97966 Varistor 2 for $1
)170396 HF Pwr Meas 2 for $1
C Bulb Time Del 4 /$1
i8 /C/20259 DB /MTR Bridg e $2 ea.• 3/ $5
Ictal Sockets Ceramic & Molded . . 25 / $1
tecpe Sockets, Assorted 5/$1
:04TL or 829 Johnson Socket ..• ... 2/ $1

WE BUY ! SWAP & SELL

Srnd 25c for N_ Catalog I

I_~__I
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BRIGAR ELECTRONICS
OFFICES &WAREHOUSE 10 ALICE STREET B INGHAMTON, 1'1:..... ValK 139Q4 AREA COOE 607 72)- 31 I I

WE NEED ROOM FANTASTIC SALE

.'

13/16 H

0'" em;
54

' 30
'30
)40

PR ICE $2 .50

MO CASE

3/4 x I 1/16 X

e~
I

•• MY , • • ,

"" "'-j
~

SOLID TANTALUM CAPACITORS

~.",.~ --;,,-
8ElDEN 18497 CulLED IolICROPKONE Ca<D
3 CON:lUCTa< , I SHIElOED . NEOPRENE
JACKET . RETRACTED LENGTH- II!".
STRETCHES TO 6 FEET. EACH ~

. " .,,,,_" ,, _ _ •• _ .n ...._, ... .., no...
QUANTITY DISCOUNTS

1_9 .. G. q~oto<l Sll-W 15'4
11)..4' . 10 '4 . ..., 100 21l '4

UTC HHHOUCTCflS
HERHATICALLY SEALED FCf1 usr WITH TRANS_
IST(:R & PR INTED CIRCU IT APPLICATI ONS .
"""- . 5 & MO.I ARE FCf1 ~D llJot LCW FREQUEN_
CI[S ADJUSTED AT 1 V, I KC. Tf/[ """-2 &
MO-"j ARE FCf1 LOo'ER FREQuENC IES ADJUSTED
AT I V, 400 CYCLES . ALL HAVE A Tll.ERAN_
CE OF PlUS Cf1 lot I NUS ec,
r-rc 1100, HY MADC
MO-. 5 .5 23
MO- I I 16
MO-2 2 8
MO-5 5 5
ANY OF THE ABOVE

2" Ol,l.,KTER I4INIATIJRE SPE:AKER
PERIolAt£NT MAGNET TYPE. VQICE
CO IL_ 8 CiIfoIS IHPE:QANCE. [X_
CELLENT FC:R TRANSISTC:R CIRCU ITS.

PR iCE II(~ EACH

,~/.,,
, ·500"

PR ICE EACH 391 \

~ Ill!-jl(

SIZE

2" X Ii 1/2"
2"X41/2"
2" X Ii 1/2"
l' X Ii 1/2"r X ~ 1/2"

2 1/2" X Ii 1/2"
2 1/2" X Ii I I:!'

2" X 6"
3/fY' X Ii 1/2"
3/fY' X Ii 1/2"
3/8" X 4 1/2"

2"xlil2"

:-t'" - - '"""
A ::ti .a.. .

-

""' woe TO. ""' t-ee PR ICE
l MO l CATCfl LAMP GENERAL ELECTRIC 1'! 1580 .47 35 "" K[~T CS I3B $ . 21
3 Va.T • •OI}- .017 _. BUlB STYLE ~ 1 35 20< G. I. CS I3A . 21
T_I. BASE STYlE_WIRE LEADS. 1~. OOO 4.7 50 '0< Ko.£T CS I3B .55
KS AVAILABlE. 6.8 6 ". KEIo£T CS I3B .21
PR iCE IN LOYS or A 100 PCS • •• •• •~~ eACH 10 35 20< KEMET CS I~ .~J

47 6 "" KEMET CS I3B .'"amps 47 J5 "" KEM[T CSI3B .76
68 5 "" ""T CS I3B ."SYlVANIA I IIXS l MO ICATCfl LAMP

~
68 15 "" KEMET CS I3B :lZ10 VCl.TS, 3';i ..li"j M.t.. ~50 FOOT ( AHOlE 100 eo "" KE"I:T CS I3El

1f4" DIAME TtR X 5 /~ LONG WITH 9/ 16 150 15 '''' KEHEY CS I3B .64WIRe LEADS. CCM'\.ET[ .... l rH BASE. 220 to '''' KE~ T CS I3B .64
PACKAC£ or 15 Fa< $1.00 Tf/[ ABOVE HAVE PLAST IC I NSlJL AT HJ., ~EEVl:

15,500 Hf1l _ 10 we
1',000 JoIF'D - 10 VDC
25,000 Iolfl) ~ 6 VDC
30.000 IffY) _ 10 we
60.000 MF'tl - 5 we
20,000 Mfl) • I' we
1',000 MrO - I' we
35,000 NF'D - 12 VDC
7,000 I4fl) - 13 ¥DC

3, 000 Mftl - 25 roc
2,,00 NrD • ~, VOC
3750 HfD - 75 VOC

DC VACUUM TUBE VOlTMETER__TRI O lABS.

MOOEL_Sr1 306 0- 3.5. 0-35V, MOOEl_sr
675 0- 3. 0-60, O-300V, MOOEl SFI 23
O-I SOV. MOOEL 105-3 0-1,0- 3,0- 10, ~
0.-30, o- IOO,O-300V. EACH -- $29.

fofOOEL 2E406A 300 CrM, PANEL_r H X 19"w

C()4PUTER GRADE ElECTRll.YTIC CAPAClTCflS

8LOo'ERS-- J«:LEAN ENGINEERING LA6CRATCflV
THESE ARE A COMPACT DUAL BLOo'ER WITH STA IN_
LESS STEEL GRILLES. WASHABLE .ALL KTAL AIR
rlLTER WH I CH ASSURES DUST fll[E AIR.

Po.oER SUPPLIES

LAMBDA MOOEL 29M __ RANG( 100 - 200 voc
0_ 100 MA., I' RE(]JLATI ON, 5MV RIf>PlE .
6 .3 VAC FlL OJTLET, RACK MooNT1NG.
INCLUDES METERS FO.~ MONITOOING 60TH THE
VOLTAGE AND THE CURRENT. GUARANTEED.
PRI CE EACH * •• * •• * * * * i4c.on

LAMBDA IolOOEL c8&).l __ 0-200 VDC , 0-800 MA
REGULAT1ON_ . 251. 3 MY RIPPLE. ALSO A
6 .3 VOLT CtJTLET AT 2{1 AMPS. RACK MooNT.
lNCLUOES METERS Fa< BOTH SCALES.
SPECIAL ------ EACH $55 .00

VALUE

SANGAMO

SPRAGUE

SIZE

2" X ~ 1/2"
2" X Ii 1/ 2"
2" X Ii I/'Z'
'Z' X 4 1/2"
'Z' X It. 1/2"
2" X ~ 1/2"
2" X Ii 1/2"
2" X Ii 1/2"
2" X Ii 1/2"
2" X Ii 1/2"
2" X Ii 1/2"
2" X It. 1/2"
2" X Ii 1/2"

I<T
PRiCE

• 1·25
• 1.56
• 2.12

READ ING
o TO 10
o TO 100° TO 100

...
;;
50
70

T~,.s.i.

DIAMETER

IHCI-lES
II"

a
r

VALUE

ELECTROLYTIC SAlE!
LARGE QUANT ITIES AVAILABLE

MINIMJol OODE~ 10 PCS .

ALL SIZES·· 5~ EACH

UHCCKl ITlCllALLT WARANTE[D

500 Mftl - 200 VDC
1250 MF"O - 180 VOC
1500 )Ifl) - 100 VDC
3500 I4fl) - 55 VDC
3500 JoIF'D - 75 we
5000 104ft) • y> VDC
5500 MF1l - 1i5 VDC
11,000 MfO - 19 YO(
".500 HfD • 18 VDC
12,500 NF'D _ 16 VDC

10,000 JoIF'D. I' woe
IIt.,OOO NfO _ 13 YO(
15.000 Iofll _ 12 YO(

PRECISION VERNIER DIALS

DC PlUG-IN RELAY
IIIFR. mo ~T CO. INC.

COIL••2liVOC MCM. 30VDC ~X.

COi L Rf:SISTANCE •• 575 QfCS

CONTACTS •• OI'OT, FO'l" C,
2 AMP, GOlD ruSI-lED SILVER
ALLOY.
PLUGS INTO STANJARO OCTAL
SOCKET. coecetr WI TH CLEAR
PLAST IC OUST COVER.

PR ICE EACH -------------95¢

SMOOTH FRI CTlCIl VERNIER DR I VE DIALS,
WITH CLEARLY ETCHED tOolERALS ON PRO
Ft:SSIONAL_FlNISH SATIH BACKGR(JJt().
CAL IBRATED OVER 180°REAOING F'RlJol 0 TO
IoIol,XlloU4 SETIING BY CLOC K'w' ISE ROTATION .
PlANETARY DR I VE WITH 8 TO I RATIO PRE.
CISI ON BRASS Aft) BRONZE PARTS AR[
MWNTEO IN ATTRACTIVE SLACK PHEHOLIC
HOJSING. FURN ISHED WITH ~TCHING BLACK
PHENOLIC KNOB. SURrAcE HOUNTING FCfl t~
SHAn.

ULTRA-MINATURE 2 GANG CV_200
VARIABLE CAPACITCfl . IolAX
CAPAC ITY AHTOINA·148.1 WF .
OSC _-65.2 UUF. TR Il+£R CAP_
ACITCfl [ rF"ECT IVE VARIABLE
CAPACITANCE_-6uuF. 4~ EACH~

(RDER BY LEmR At(> COLOO ce tUeER orSIRED. BRAt«:! HEW • ••3~ EACH

NO C. O. D. a<DERS PLEASE:,MINIIotJM alD£R $5.00. PlEASE ALLOJ SUFFiCiENT
fUNDS ra< POSTAGE.
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GATEWAY ELECTRONICS
Telephone: 314-726-6116 6150 DELMAR BLVD . ST . LOUIS . MO. 63112

88 mh Toroids - Just the thing for RTTV Filters: shipping weight 1 Ib
Price 5/$2.00

Crystal Ovens - 12 volt 850 C - holds 2 crystals-direct replacement for
RCA & Aerotron units-can be used in GE & Comco units by
changing one wire. Shipping weight 1 lb. Price $3.50

Vacuum Variable Capacitor -- Jennings UCS-300-10-300 pf. New with
motor drive. Shipping weight 7 Ibs. Price $35.00

Transformer - Sec. 125 volts @ 50 rna. - 6.3 volts@2 amps/Pri. 115VAC.
Ideal for pre-amps, converters. Shipping weight 3 Ibs. Price...$2.00

500 MH Toroids -- Burnell Adjustable Toroid. Shipping wt 2 Ibs. Price.$1.50
2 HV Toroids -- Burnell Adjustable Toroid. Shipping wt 1 lb. Price...... $1.50
Latching Relay - P&B-6 pole double throw-5 amp contacts-115VAC.

Shipping weight 1 lb. Price $2.95
Meter - 40-0-40 micro amp Weston Meter 2y," - Ideal for two-way radio

alignment, etc. Shipping weight 2 Ibs. Price $2.95
Connectors - PL-259 new. Shipping weight 1 lb. Price 5/$2.25
Connectors - SO-239 new. Shipping weight 1 lb. Price 5/$2.00
Connectors - UG·175 new. Shipping weight 1 lb. Price 5/$0.75
Connectors - Type N male, cable type. Shipping wt 1 lb. Price.. 5/$2.50
Connectors - Type N chassis female. Shipping wt 1 lb. Price... 5/$2.50
Inverter Kit -- Transistorized 12VDC to 110VAC - complete with all parts,

diagram and case-200 watt. Shipping weight 25 Ibs.Price ....$18.95
Automatic Ice Cube Maker - for refrigerator -- new with instructions and

water valve. Shipping weight 5 lbs, Price $14.95
Transformer -- 24 volt @ 10 amp. sec./110-220-440 Pri. transformer in gray

metal case. Shipping weight 17 lbs, Price $6.95
Ni-Cad Batteries - - 1.2 volts @ 4 amp hr. Ideal for radio control, portable

radio equip., etc. Shipping weight 1 lb. Price $1.95
Antenna Relay - for Motorola Motrac Radios - designed for 100 watt out

put on 144 mc & 432 mc. New. Shipping wt 1 lb. Price.. $4.50
Plate Transformer - 7200VAC secondary @ % amp - 110 or 220 VAC Pri.

Shipping weight 80 Ibs. Price $25.00
Recording Tape - 1200 feet mylar. Shipping weight 1 lb. Price $1.00
Etch Solution - Printed circuit etch, quart. Shipping wt 4lbs. Price $1.50
Heat Sinks - 15" long 4" wide with TO·36 mounting holes. Shipping weight

3 lbs, Price $3.50
Electric Counters - 1-9999 - 115VDC. Shipping weight 2 Ibs. Price.... $2.50
Water Valve _.- Solenoid operated-·115VAC - ideal for water fountain, hu-

midifiers, etc. Shipping weight 1 lb. Price $1.50
Transformers _. 12VAC sec @ 300 rna - 115VAC Pri. small size. Shipping

weight 2 Ibs. Price $ .75
x-v PACE VARIPLOTTER, just reconditioned. Price: on request.
Model 28 Teletype Projection Unit - new FOB Cinn. Ohio. Price: on request
Burroughs Sensitronic Unit. Price: on request. •
Polar Relay - sealed mercury wetted (direct replacement for 255A relay)

Shipping weight 2 Ibs. Price $4.95
Minimum order S5.00. Sorry, no catalog at this time. Write for specific
items. Watch for our ads in 73. Stop in and see us when you're in St. Louis.
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COLUMBIA MARCH SPECIALS

12.95
3.95

14.95
4 .95

49 .95
4 .95
4.95
4 .9:;

ALL PRICES F.O.B. LOS ANGELES. CALIF .

TELETYPE CONVERTER TERMINAL UNIT
"N/FGC·IC Dua l Diversity Audio RnY

Converter ca n be used with anv type
re ceiver. The se are new a nd shipped
in origina l fa cto rv c rates with i1 11
spa re s _ _ $149.50

IP·M/ALA-2 PAN ADAPTER
Th is com p act unit ca n be used wit h most

H em Receivers afte r conversion. Com
pl ete with conversion info a nd sch e-
matic . Lik e new cond ition $24 .95

ARNOLD MAGNETICS TRANSISTORIZED
POWER SUPPLIES

Metelot~BA.i n ~~~ 1 .~~ : .~:....~~~~.~_t...~_O~.:~~$ 19.95
Mod el 834 input 6Y.DC o ut p ut ISOV .DC

@ 130MA. New .._.. __ $ 12.95
SIZE: 41/2 " x 3112" x 2" in enclosed meta l
case. These units hild a retai l price of $49.50

NEW UNUSED GUARANTEED TUBES
& ACCESSORIES

4- 1000A by EIMAC or PENTA $95.00
4-400A b y EIMAC o r PENTA 29 .95
5K-400 EIM AC Airflow Socket fo r 4-400A

with SK-406 Chi mmine v Ne w .
Johnson 4XI SOA & 4CX2S0 B sockets New .
BIO tubes .
902-A 2" C RT _ .
4S0·Tl EIMAC _. .
B03 ..__ _ _. _.......... .............•.. ...
SCPI ". .._ _ .
5BP4 .._ _.._ _.._ __ .

MICROPHONES & HEADSETS
HS-23 Hea d set 2000 ohm New $ 6.95
HS-33 Hea dset 600 ohm New __.._ _......... 6 .95
Perma Fl ux H iF i H eadsets w/cham m is
cushio ns. N ew $ 14.95

T-17D Ca rbon Micr o ph o ne New _.__ 12 .95
RS-3BA Ca rbon Mic rop hone with

coil cord New .._.. .. ...__._....................... 9.95
S2AW telephone o perators headse t mic

New 24.95

TAMAR 12V. MOBILE RF POWER AMPLIFIER
Thi s is a verv compact RF Amp. Original ly

mfg. for lig ht alrcreft. Freq ue ncy IIB
12B MC. Easily converted to 2,60r II mete rs.
Ha s bu ilt in t renslstcrbed power sup p ly.
Use s I ea. 6360: I ea. 082 , supplied with
sc hematic. Less tub es. Specia l closeout
price ._ __..__ _ _ _ __$9 .9 5

Do n 't cl utte r u p yo ur home with a ll t hat stuff!
Better to clutter u p ou r wa re house - a nd g et
pa id in t he bargain I Don't wilste t im e as ki ng
u s f or prices . Tell us exactly what you want
f o r YOLi r Gen Ra d io, H-P, Tektro n ix, AR C . G RC,
TE D, PRC, VRC, A RN, URR, A PN AM-2 15A,
B. C, D/U N A V Y lOw AUdio A mp, an d o t he r
m ilitary/ c om m e rc ia l q e er , Wr ite To d a y!

HEY, THERE!!!! YOU WITH ALL THAT
ELECTRONIC GEAR IN YOUR SHACK!

49 .50

24 .95

524. 95
49.95 ,---'--:..:......c=== = = = ===.:.......,

75.00

$170.00

275.00
75 .00

COMMAND RECEIVERS
1'10-SS0KC O -Se r Good Cond itio n .__ _.$ 14.95
190-550KC A .R.C . Type R- I I Ccmmerclel

l a te Model Ext. Cond itio n . .... . $14.95
540-1600KC A,R.C. Ty p e R·22 Comm erc ia l

l at e Model Exl. Co nditi on $17.50
1.5·3MC Marine Ban d Ex!. Condi tion $19 .95
3-6MC 7S & 80 Meters Ex!. Cond ition $14.95
/'· 'n..lC 40 Met ers Good Cond itio n .. $14.95

COMMAND TRANSMITTERS
2.1 ·]MC T- IS/AR C·S Ne $9.95
]·4MC T.19 /ARC.S Exl. Condition $8.95
4-S.1MC T·2D/ ARC·S Ex!. Condition $5 .95
4·S.3 MC BC-457 NeW' . _ $9.95
SJ·7 MC BC-45B Good Condition . _$5.9 5
5.3-7M C BC -4SB Poor Less Tub es & Xte ! For

Pa ris .__ . $1 .95
MD-7/ARC-5 Plate Mod ulator For Above

Xmtrs Ex !. Cond ition ._.. .__.$6 .9 5
COLUMBIA RECEIVER SPECIALS

BC-3 12 I.S-I BMC Recond it ioned 12V.DC . $ 85 .00
BC -342 I.S-I BM C Recon d itioned 115/1 / 60 100.00
BC-34B 200- S00KC & 1.5- 18 MC Recond i-

ti o ned 24Y. DC ., 100.00
ARB 190-9000 KC Good Cond ition wit h

Control Box _ __
RB S 2· 20MC Reco nd itio ned wit h AC Power

Supp ly .__. . _.. , _ __.._.. ..... S9 .95
R-444/APR·4Y AM & FM Ex!. Condition .... 49 .95
RBB 600-4000 KC Recond iti o ne d 115/ 1/60 ..__ 89 .50
RBC 4-27MC Recondi ti one d 11 5/1/60 100.00
ARC -3 100·IS6 MC 24 Channel Ex! . Con di-

dition , __ .. __ , _ _.. .. . 24.95
RAL 300KC·23 MC Good Conditio n 11 5/1 / 60 49 .95
BC-639 IOO- 156MC Tunab le Receiv er 115/ 1/60

Reconditi o ned _ _ 99.50
lOMC OUTPUT TUNEABLE CONVERTERS

CV-253/AL R 3B·1 000MC Ex!. Cond it ion Late
Mo d el .._.. __ __ $150.00

TN - I/APR·I 3B-90MC Ex!. Condition 24.95
TN-3/APR- 1 300- 1000MC Ex!. Condition 24 .95
TN -IB/APR-4 300-IOOO MC Ex!. Cond ition

Late Mo del . _.. ,.., .._,.. . ,.
TN -1 9/A PR-4 97S-2200M C Ex!. Condition

La te Mo del __ .._.. . . ._... ................... 65 .00
TN -54/ A PR-4 2000-4000 MC Ex!. Cond ition

Late Mo d el _,,_ __ _.. .. 99 .50
THE A BOVE CO NV ERTERS CAN BE USED WITH
AN Y RECEI VER TH AT TUN ES 30MC

TRANSMITTERS & TRANSCEIVERS
T-47/ART-1 3 2- IB Me trans mitte r

Less tubes Good Co nd itio n ...... _......
T-47/ ART- ll with tubes Ed . Con d ition
BC -669 Tra nsceiver 1.7-4.4 Me

Exl . Cond it ion . 99.50
RT-IB/ARC_ I t re nscelve r 100- 156 Mc

Exl . Condition __ . 39 .95
ARC-3 tr ansm itter 24 chilnnel 100- 156 Me

Ex!. Condition $24.95
TELETYPE EQUIPMEN'T

UNTESTED TESTED O K
M-I SK SR Pa g e Print er with

Kevbcard _ :_.. $135.00
M-1 9ASR with teble &

Powe r Supplv 200 .00
M· 14TD Ta pe Rea der _..... 50 .00
M-1 4R O Tap e Repe rfora to r

No Kevboard . 50 .00
M-14K SR Tape Re perfo ra to r

wit h Kevboard 75 .00 100.00
All a bove units have sine. motor a nd will be COLUMBIA ELECTRONICS 0 I 7
complete end ln g ood Ph" k . 1 ccndl tlon a s re- , ep.
moved fro m service
MX-949/U t u b e tester adapter
w it h thi s lat e m o d el adapter you can
test 9 pi n tu b e s on your 1-1 7 7 T u be T est
e r. Excelle nt condo $9.95

COLUMBIA ELECTRONIC SALES, INC.
4365 W. Pieo Boulevard • Los Angeles, Calif. 90019

Telephone 12131 938.3731
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BIG 36 PAGE CATALOG
FREE Send For It Today!

CHECK THESE REAL "BUYS"
Western jciect ric 48A T rans. & n cc., 2::;0 watts , 2- 18

xtc . 30 Channels , 120 V 60 f)'cle $2.50.00
C()llllUl n C· 460A T rlnB. 2-IS-Me. 11 nreeee Channels.

:!OO /400 Walts, 115/230 V 60 ercie " $200.00
TB ·J.l2A 'rrensmtuer, 2,5-510 KC. 100/150 Watts ,

115 V 60 ercre u em $100.00
T O-U3A Transmttt et Ampllfter . 275-510 KC.

. ::;0 W. t1$ .. . El'('. l~dlQ __ .•. ..•. .....•. • .•. $1 00.00
X.f}' Type CFT- 5226 3 Transmitter, 200·550 KC.

133 waue, 115 , - 60 cycle $100.00
n C-36::i Trail'll . 150 -550 K C. 350 W atts , 120/ 220

V 60 crete . . . . . . . . . . . . . . . . . . . . . • • • • . . . .. . • . , $ 100.00
D umont 303A Oscilloscope 5" ........•.•• •.. .•• • .. . .. $ 150.00
D umont 256F Oscilloscope 5" .. . . • . . .. . . . . . . . . . . . . . . . $ 175.00
Dumont 2H O5clllosrope 5" •.... ......•.........•..•. $ 100.00
Dumont 275 Oscil los cope 5" •.. . . . . . . . . . . . • • . . . . . . . . . . $ 75.00
Uuthertord A-2 Time Deln G enerator .....•..•.....•. $ 35.00
Airborne :'\'ohe Figure I M lra tor T,pe 14 •......... _. $ 75.00
:\lellSuremell ts l-;nC. CFIt- I , F'req. CaUbnted .... ..• . $ 75.00
Xorthefll t :lec tr1l' All. T)"pe 392 )IT! t;uluator

~Ignal (len. .... / 3" scope $ 75.00
t ' l.'rrh Slll"nal Strenll"th & X olse xreter. 160-350

K C & 550-20 :'01\:. X o. 1'. 8 $ 50 .00
613E Het erodyne D etec tor. 2;;-(;0 00 $ 75.00
L AF R I-' ~lll"na l Generator 100-1100 :\f C . .. . .....• . . . . $ 95. 00
700A WR n F O5rlllator 50-40 KC; 10 KC-5 :\IC .. . • • . $ 75. 00
616 D Preq. ) lete r 100 K C· 5200 K C _.. $ 75.00
1- 101 volt -Ohm areter .•... . .....•.•. ... .• .. .... . . . . $ 15.00
1-116 ) (ultlmett'r •... .. . _..•...•••.... ...•.••... ••• . . $ 18.95
1· 126 S iena! Generator 14 -25/180-230 Me $ 40. 00
1-203 1'0 1'1' Meter $ 15.00
A.."' / r P A - IB D etector Amp. Ass}' Used: $ 30. 00
A:\I-405 At' - ItF Amplifier 1000· 1700 no u. $ 50.00
A:'\' / l:1':\[ -40 R ange Ca llhrator ... . .. . .• ••. . . He-New $ 75.00
A i'O /GI':\f - 17 Tran~ponder T est Sct t:sed $ 75.00
A:'\' / UI':\I -lI R ane e Calibrato r $ 75.00
A:'\'/'t: I') I -25 Radar Test Set, l-'reQ. • Power Spect rum.

nand,,·ldth. etc $ 75.00
AXIVP:\I -35 Computer 're« Set •.... ....••..•....• _. $ 50.00
TS-62 Radar Echo Box 9:l00-9630 $ 20.00
TS-69 Cavlt, Preq. xreter $ 25 .00
TS-6iC :\10<1. I LS Signal Generator •.. . . . . ....•. . • . . $ 50.00
TS -1I9 Vol tage Divider $ 12.00
T8-92 Ampll tle r A li gnment Test Set . ....•... . ...... $ 20.00
TS-126 Hange Callhrator w /2'" scope ... .. .....•• .... $ 25.00
TS -:l24 S ignal Genera tor . ........ . .• . .•. . .... . .... . $ 25.00
T8-280 l-:r OO Box ' or T 1'8 · 3 $ 15.00
TS-497 SIll'llal Generator 200 -400 :'ole $225.00
D C-6I O-11 Trans. 2 -111 :\(C. 300/ 400 Watt s. w/ DC-6 U

Amp.. HC-939 A ni. T uner . Calls. Oscillator asu·.
Tunlne Unus , 115/ 50-60 cy. OP.. ern tall MO...••. $500.00

DC-939 Receher 100 ·156 :UC. A M v zns " 60 crete
POWI'I" ~upply . rack mounttne. used ... . . .....••.. .. $ 75. 00

TDQ T rans. 115-156 xrc. AM 50 W att l ..../ 115/ 230 "
60 c)·de . P O"'er Nup ply ... . • . . . . .. . . . ... . . ... USN $ 75.00

lIC -797 Trans. 116-126.5 :\IC. A:'o I 50 Wa tt P hone .
115 V nu cycle Used $ 75.00

lIe - l 000 T rans. -llr r d ver 40- 48 :'ore. uauerr .
l'llrk Sl' t tor J1'lrlllh le u ~1' Used $ 50. 00

RDR ltel."eln·r 225 -390 :\Ie. 12 '~C •... . . .•...• XI' '''' $ '9.50
XAYT CR"-46136 lWeel\'"l'r 100-1500 Ke. 3 Bands.

Ins tubes. Requln"s externa l supply- R -X. . $ 35.00

TELEVISION TELEMETER
Telemeter I'ay Televtalon P rogram se tectcr-c-c norce or 3 pro·
llam a tha t are tone opera ted In t he VHf' band , with nrovtetcn
tor depos iting t he amount of money recurred for each nroaram
as Indll'RIN on the ect n rl'ghl t'r that a fso shows a credit
ba l,nee when an Ol'erpa}'ment Is mede. A pre-recorded tape
"Ill j1h'l' prcerem In ' or ma llon wnen ded r t."d. W it h tubes :
1/12B H 7. 1/6 BE6, 1/6BAII, 2/6L'1I. 4" IpuKer. coin mecha 
nism , ta pe malazine. etc. Size : 15 x 7 xi". $ 9 95
WI. : 2::> Ibs. :: 100 1/ 5 •

MOTORIZED COUPLER
AXTt~XXA coe r-ran l7XIT I'T ::331001- 110. j'or r emot e
cecreuon. J l'nnlnKS rulable vacuum ca pacitor 5-150 :\DIF .
5000 V motor driven 211 VDC wnn :! AUIOS}' n untts attached.
115 " 400 r}·. Also fixed vacuum 50 :\D1I-' 15.000 V. T ....o see
lion rotan' Inductance coil approx. 100 W aU motor driven 211
VDC. One hen)' dut}· s"' i!chlng essr., molal" drtven, 115 V
-100 ere. B lower : also ot her ) Ioton. Sl'hynl . Dtcdes . ra il.. HI'S..
et.r-. l n~ S ea l l'<l ho~sln~. slze:;f3 x 9 x ,". $39.50
\\ t .. 3" Ihs. F S:-; 5112 1-606-0_63 ..

TRANSMITTER
T -61/AXT -2 T R AXS:\IITTE n-J'rl'Q. ranee 264 to 312 :'o IC .
u ece tr es radio & s}'nr hronlz lng slj1nsls and Blanklnr signals:
and transmits modulated R .F. ca r ri l'r " 'hleh is j1el1't"ratt."d In
Ihls unit b}' means 0' oscillator and power ampliller . P OWf'f
r eq. 750 VU C 225 :'oIA & 2-1 /211 ' -, W i th tubes : 41 11025. 2/6[.6 .
:!t6li Il 7. I ea. 5Y3GT. 6SL1GT . 6V6GT . & 955. Size :
U, x 1-1 x 1&". ~n. : 40 Ills . P rices : . $39.50
Used : $29.50. L nused .

MULTIPLEX
I'HILCO CST-::! S IG:"ALIXG and T E IOII:'\'ATIOX L~lT.
For use In m ultiplex SH II'ms 'or lransmlsslon of dial or r i ni 
do"-n s lgna Ung and ter mlnates a ' our wt re etrcutt of the
multiplex Into a t ....o .... Ire tetecbone circuit. A 3. 5 H:C lone is
used 'or s lgna Ung. .-\b o hili eontrole for proper attenuation
of voice 11.'\"1'1. o per a tes rrom 115 V 60 eye. and b campll'le
with 2/12 AUi tubes, r e lays. rack rntg. Nlze : 19 x 4* x 12'".
WI . : 25 ill S. $ 9 95
I 'rlre : 't: n u ~ed . ............ •. ,.. . . . ..... . . . . .. . . . •

VISUAL FLASH LAMP
l"sed by ai rcraft or I"round unltl for Identlficallon purposes .
Hu lgned to eeuver utremeb' bright f1uh of lIeht . I f1uh
per 1* sec. which ca n be seen b}' air In bright sun ligh t ' or
3 miles or 1 mile on the ground . Ava ilable for 6. 12 or 24 V
operation. r'enst sts ot a h1 ll:h veueee eonrerte r lIslnll a
\" lbn to r tvne power supply. N)'ll"Ilnla tube ;:1 013. Com ple te
wit h 20 '1. ca ble, manuat. I dea l for boats. ntanes, autos, boat
land ings . I'Ottu:es. photOllTaphi e work. etc. (Can he oPl'ra tl't!
f rom 11 5 Y h:f u~lnl" ou r D C Power Supplies. listed n~l"e 1
In ca ta log. 1 ~ Ize : 17 x 10* x 4""". Wt . : 50 Ibs. $2995
't'nust."d. checked for oJ)f' raUon . '

Above It e ms in Lim ited Supply. Prices are Net, F.O.B. Lima, O. 25% Dep05it on C.O.D.'s
STORE HOURS: 9:00 A.M. TO 5:30 P.M.-MONDAY THRU SATURDAY.

22 YEARS OF SERVICE IN QUALITY SURPLUS! Phone: 419-223-2196

FAIR RADIO SALES
1016 E. EUREKA ST•• P.O. Box 1105 • LIMA, OHIO 45802

•
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SLEP ELECTRONICS COMPANY
WANTS YOUR MILITARY SURPLUS EQUIPMENT

BUY SELL TRADE
Airborne Equipment: ARC·H, ARC-3B, ARC.
44, ARC-45, ARC.51, ARC.51, ARC·54, ARC.
55, ARC.59, ARC.bO, ARC.73, ARC-95, ARC
101, ARC·III, ARC.115, ARC-131, ARC.IH.
ARN.14, ARN-18, ARN·11, ARN.30D, ARN-31,
ARN-31, ARN-51, ARN-59, ARN-b7, ARN.bB,
ARN-82, ARN·83, ART-H, APN-9, APN-11,
APN.70, APN-117, APN·121, APN-129, APN
Ill , APN-134, APN·141, APN.158, RT-279AI
APX-15, APX-44, APX·bB, APX-71, ARA-15,
ARA.31, ARA-41, ARA-4B, ARA-50, ARA-54,
ARA·5b. COUPLERS, CU·517/AR, CU-942,
CU-9911AR, CU. Ib58. ASO-3, ASO-18, ASO
19, SCR-b95A IFF, APA.b9, APA.89, ASA.13,
ARR-3b, VHF.IOI, 101. COLLINS 17L-b, I7L.
7, 5IX·1, 18S-4A, bI8S-I, b18T, bIBF, b18M,
51 RV-I , 5IY·4.

Ground Equipment: RT-66, 67, 68. 70, 71,
PP-112/GR, PRC-BA, 9A, lOA, PRC-15, PRC
41. TRC-14, VRC.14, GRC·9, GRC.19, GRC.17,
GRC-4b. T-117A, R.17BB/GR, MD-119A, UPX
I, UPX-5, UPX.7, UPX·11, TMO-5, TED, TDE,
SPA, URA, SRA, SRT.

Recelve.s: R-110/URR, R·3B8/URR, R·3891
URR, R.390A/URR, R-391, R-392/URR, R.83bl
ARN, R.1051 , R-1125, R-1197/AR, R.13881
ARN, R-1391/ARN, R-14ll/U, COLLINS 51J
3, SIJ-4, SIS-I, URR-13, URR-27, URR-19, URR
35, APR.SA, 13, 14, 17, RDO, RAL, SP.bOOJX,
ARR-41.

Test Equipment: SG-IA/ARN, SG-2/ARN,
SG-3/ARN, SG-11A/U, SG·13/ARN, SG.141
TRM-3, SG-bbA/ARM-S, SG-91/U, ARM.S,
ARM-B, ARM·II, ARM·11, ARM·1S, ARM-31,
ARM-4S, ARM.47, ARM.b3, ARM-bb, ARM-bB,
ARM-b9, ARM-92, UPM.98, UPM-99, URM-2S,
URM·2b, URM.32, URM-43, URM-47, URM·

48, URM·S1, URM-7b, URM·78, URM-79, URM
80, URM.BI, URM-103, URM-IOS, URM-110,
URM.117, BC-37b, ARC H·14. H-Ib, H·13.
Hewlett Peckerd bObA, b08D, b11A, bibB,
618A, 620A, 626A, etc. Boonton "0" and RX
Meters. HLI .IOJ Teeen Tester. 4795-3, 479T-2.
TS.SOSD/U, TRM.I, TRM-3, TS-183/U, TS-llOI
U, TS-510A/U, TS.b83/U, TS-710, TS.713/U,
etc. MD·I, MD.1, MD-83A/ARN. Also other
surplus equipment with PRM. PSM. UPM ,
USM, URM, GPM, SG, APA, ASA, APR, ASG,
ASM, ASN, GRR, PRC, GRC, URC, VRC
PREFIXES.

Commercial Test Equipment By: BIRD ,
BOONTON, MEASUREMENTS, H-P, NARDA,
GR, SPERRY, ARC, GERTSCH, EMPIRE DE.
VICES, STODDART, LEEDS & NORTHRUP,
BENDIX, NORTH ATLANTIC, ESTERLINE
ANGUS, CMC, FAIRCHILD.

Microwave Test Equipment: All Types

Aircraft Instruments By: BENDIX, COLLINS,
KOLLSMAN, SPERRY, WESTON.

Radlasande Equipment: AMT, TMO, GMD.

Radar: All Types, Airborne or Ground, any
part.

Aircraft Inverters: 400 Cvele Type by BEN.
DIX, LELAND, JACK & HEINTZ.

Technical Manuals: Buy and Sell, Military
and Commercial Beeks.

Tubes: Transmitter Type by EIMAC. RCA,
AMPEREX, VARIAN, RAYTHEON, WESTING
HOUSE, ETC.

FM Mobile Equipment: Buy and Sell

120

Wanted: Surplus scouts in everytown, worldwide. Tell us what equipment is available and we will
advise you what it is worth in "cash". Earn good money spare time. Refer to this ad
for type equipment needed.

Trade Your Surplus For New Ham Gear: We stock; AMECO, BTl, DRAKE, EIMAC, E·Z WAY,
GONSET, GALAXY, HAMMARLUND, HAM·M, HY·GAIN, MOSLEY, NATIONAL, SWAN, SBE,
SH~RE, SONAR, WEBSTER, TRI-EX. We pay shipping on hade-ins. Cash deals paid at once up,on
receipt. Trades shipped from stock. Complete packing facilities , export orders shipped F.O.B. Sea
port, Tampa, Florida.

SLEP ELECTRONICS COMPANY
2412 Highway 301 N. • ELLENTON. FLORIDA 33532

WRlrE·WIRE·PHONE 18131 722·1843 BILL SLEP, W4FHY
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JEFF-TRONles

VARIABLE CAPACITORS

170 pf. max .• 1000 vdc . screw-driver adj . I ~" sq .
x 2%" long . 60e each • ................................... _. 21$ 1.00
Butterfly ca pac ilo r. 40 pf . per section, like used
in 5C R-522. 60 c ea ch . ._._ .__.. ._ ,21$ 1 .00

fr~me . . _._._...... , _ _. ._ .. $ 2 .00
Isolation t rans .. 115 v , to 115 v , 30 watts. __ ... $ 1.00
Scope tr~ns .• 2750 v , @l 6 ma .• 220-0-220 v , @ 224
mol .• 135 v . @l 8 rna . oil -filled _ S 2 .00
Scope t rans. 1000 volts. ~nd 2 fir . wind ings for
2X2. He rm sea led . . _._ . _. 5 2 .00

Mica-filled bakelite with snap rlng . 4. 5, 6- pln, ectel.
locta l. octal or r I-p in bla ck bake lit e with mold ed -In
mo untl nq rln q . 7-pin mIn. o r 9-pin min with shiel d base.
mlca -Illled . 6.pin cera mic with mountinq p la te.
Round ceramic socket fo r 829B-832-4-65A: &Oc each, 2
for $1.00
Please incl ude sufficient post~ge & insurance . Any ex
cess will be refunded .
Send 10c for our flyer listing many more surplus Item s,
and new and used ham gear and test equipment.

1.50

.7'
1.00

1.00

2.00

.7'

.SO

.60
1.00

2.00
10.00

10e e a c hTUBE SOCKETS

CHOKES

V~ri~ ble inducto r, 11/2- 12 hy., ~ d just.d by Alle n
screw In side. 11/2" sq . ea se ,$
Filter choke : 12 hy, 150 m~ .• 251 oh ms, 2 Kv. test
HS. . __ ,.._ ._ __ _ __ $
9 hy. 50 ma o 470 o hms. small round HS case $
I hy. 95 m~ .• small ro und HS c~ se __ .__ ._. ,$
15 hy. 40 ma o recto HS c~se . ._..,__ __ _. _ _. $
10 hy. 100 m~ .• recto HS cilse. _.__ ._ _$
St~ncor C-2688• .01 Hy @l /2 .5 amps DC , . 11
ohm .._ ,$
8 hy. 800 rna . 7 Kv. test, 26 oh ms, oil fille d $

AUDIO TRANSFORMERS

Mod u l ~t1on t -a ns. 3500 o hms ct . to 2000 ohms,
e nca sed . 100 watts _ $ 2.95
Input : 400-600 ohm pd.• I meg ohm sec . small
ro und case, he rm. sealed . ._ _ _$ 1.00
Input : 600 ohms ct to 20K cl. I" d ia m. herm
seeted , _ __ $ 1.00
Input : 400 o hms to SOk ct. I" di~m. H5 __ .._.. $ 1.00
I ntersl~Cle: 10k ohms ct . to 20 I( ohms split.
HS . 1'/2" sq . ,_._ $ 1.25

CAPACITORS

r mf.• 3000 v . Dc. oU __._ __ __ ,$
6 mf. 600 vdc . oil .._ _ _._ _._.._5
10 mf. 600 vdc . oil _ _ __.__ $
2 mf. &00 vde oil. round or rectangular cen ,
60e ea _..__._ __. _ 2/ $ 1.0 0

Electro lytic can cepeelters .
100 mf. 25 vdc , 25c 400 mf. 25 vd c. 35c 20 mf. 50 vdc.
25c 500 mf. 50 vdc . 60e 75 x 30 mf . 150 vdc. 40e 90 x
.w mf. 150 vdc . 40c 100 mf. 150 vee. 40c 25 mf. 300
vdc . SOc 125 mf. 350 vdc. 75c 150 mf. 150 vd e . tu b ular.
wir e lead s, 40c, 4/$1.2 5 .

POWER TRANSFORMERS

350-0 -350 v , 135 ma., 5 v , 3 A.• 6.3 -e , 3.6 A.
Open style _$ 2 .00
125 v , 20 m~ .• 6.3 v. .8 Amp. open frame mount .
$1 .50 ed 101$12 .75
350-0-350 v, 70 ma ., 700 v , 10 ma .• 6.3 vet. 3.5
Am ps. .. .._ _ _ $ 2 •50
495-0-495 v , 75 ma .• 5 v. 2 A., 6.3 v , 5.4 A. open

METERS

Other G-R 874-series coax lines & eeeessertes evalleble .

TUBES 7S c: ea ch , 10 for $6 .0 0, SO for $ 25. All te\~ed .

2021 6AH6 6AKS 6ALS 6AU5 OAl 12AT7 12AX7 12AV71
5965 6085
2E25 tubes, new $1 .50 ea ch, 10 for $1 0 .00
Dumont photomultiplier t ubes, type K. 1430, $7. 50 ea ch,
10/S70.
TS·3l!AP radar wavemeter, ha s 50 microamp me-
ter, new• ................................................................................$ 10.00
15-34 scope, __ ,$ 35.00
BC -221 frequency meter, excellent, with dal &
book ..__ _. _ _ ,$ 75 .00
15·174 freq . meter, 20·250 Mc ., ell.'cellent with
ddt & book , liS v , AC power supply. ._._ .._. ._$ 95 .00
15-175 Ireq . meter. 85-1000 Mc . H~ve one in exc .
cond ., but with wrong c~libr~tion book $ 35.00
TS· 13/ AP, r~d~r freq . & power meter. x-b~ nd .

115 v, 60 cycles. exe . cond o 65 pounds $ 35.00
ARC-I 100-/56 Mc. trenscelver with tubes. schem.•
cony . info _.,_ _ _$ 20 .00
ARC-I only, less 832A t ubes end some other
t ubes. . ._ _ _. .__ ._ _..__. $ 12.00
ARC-2, 2-9 Mc. tr~nsce ive r, very good cond o $ 45 .00
ART-I] tr~nsmltter, 2-18 Mc. wit h tu bes $ 35 .00
"Sclevclt", const~nt vclteqe t r~ n s fo rm er with
verteb te output. 0-135 v , 7.5 amps.• AC voltmeter . $ 50 .00
I(~y "M~rk~_Sw..p" mode l RF-P. Sweep & marker
generator. covers TV ch~n ne ls 2-13 $ 40 .00
8erkeley mod el 5500 universal counter-timer __..__$250.00
Gene r~ 1 Radio 874-l BA slotted line. 50 o hms.
300-SOOO Mc . M~y be extended to lower freqs . by
~dd lng lengths of ~ Ir line. like new. in wood
c~ se . ... __ , $ 175.00
G· R 1216-A IF ~ mplifier . 30 Mc., 4 IF st~ ges, de
tecto r, vid eo e mp . RF a ttan ua tor, I ~rg e meter
in DB. Power supply sel f-cont~ined _._ .._$120 .00
G-R 1209-B unit oscill~tor , 250·920 Mc . $100 . 00
G-R 121 5· 8 unit osciJI~tor. 50-250 Mc _ $ 90 .00

All American m~de, d 'Arsonv~1 movements .
0-15 Am ps DC , modern d esiqn , ~II pl~stJc Ie ee .
2%" x 2" . Bo d y 21f." dle m• ........................................... $ 3.50
0-25 volts DC , s~me style ~s above $ 3.50
0-1 DC mlll i~mm e ter , marked siqna l mete r, S-
units 0-9. DB ~bove S-9 t o 60. Rect~ng ul ~r a ll
p la stic . 2:tA " x 21/2" , 2'/," d la m. bod y _ $ 3 .00
0·100 DC mlcreernroete-, ~s ebcve marked rela l ive
field strenqth , 0-100 _ _._ ._ __ ._._._ _ _$ 3 .00
Smaller S-mete r, mode rn style. 0-1 ma , I ~" x
I ~ " f~ce. 1% " dlam . body _$ 2 .00
Same small 5-meter In p l~stic box with Iero ~d i .
pot & cab le . _ _$ 3.00
TEST LEA D WIR E. 10 xv. worklnq volts , .230"
0 0 . Red or black . 500 foot rolls , reg . price $21
per roll. our price . $750 per ro ll.

JEFF-TRONles
4252 Peorl Rd. Dept. M9 Clevelond. Ohio 44109
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SCR'S
1. GE C22B PRV 200. 10 7.4A $ .95
2. MO T. MCR2305-5 PRV 300. 10 BA $ _95
3. MOT. MCR2604R-4 PRV 200, 10SA.$ .9 5

TRANSISTORS
4. 2N 1556A PN P Germ. 5Ov, 90W $ .95
5. 2N332 NPN Si l. Fab 6 me $ .50
6. UNIJUNCT ION GE 4JD5B24 Similar

t02N 1671 $ .50
DIODES

7. T I -41 B-2 Si t. Signal. 4/$1.00
8. Semieon S52 PIV 200. 10 3A _ $ .50
9. 1NBG Germ. Gen. Purpose $ .35

10. l N330 Sil. Gen. Purpose $ .35
11. 1N433A Sil. Gen. Purpose $ .35
12. l N2021 Sil. Reel . 150V . 10A .._ $2_oo

MISC.
13 . 955 Tube, while they last 10/$ 1.00
14. COAX RELA Y w/ 115V 60Hz coil,

3 min. conn. supplied $3.50
15. RE LAY, 4PDT 2A Contact Rating,

w/ 115V 60Hz coil .. $2.00
16. 1 Me. Crystal He-6tu Holder S2.50
17. COLLINS MECH. FILTE R type

45503 wide band FM? $9.50
18. Power T ransformer, vert. mo unting, 5V@2

750VCT@200ma. 6.3V@5A ..... $3. 00
19. COILED CORD & Switch Ass'y. Cord

5 ft retracted . 12 ft extended.
Switch contains transistorized
Mic. Pre-amp $3.00

CAPACITORS
20. 0.1 uld 100V paper 6/$ 1.00
21. 0.12 uld 50V paper 6/$ 1.00
22. 0.2 uld 50V paper 6/$ 1.00

SMALL TANT. W!AXIAL LEADS
23. 6 uld 15V 5/$ 1.OO
24. 10 uld 30V 5/$ 1.00
25. 15 uld 6V 5/S1 .oo
26. 18 uld 10V 5/51 .OO
27 . 30 ul d 6V 5/$ 1.OO

COMPUTER GRADE LYTICS
28. 2000 uld 50V $2.00
29. 2500 uld 150V $2.00

CAN MOUNTED LYTICS
30. 1().10 uld 450V SPRA GUE 5/$1 .oo
31. 85 uld 300V AEROVOX $ .50
32. 125 ul d 350V $ .50
33. 300 ufd 275V Gen. 1nstrument $1.00

OIL FILLED
34. 15 uld 10OOV $2.50

VARIABLE CAPS
35. 2.8 to 6 pi l 000V 3/$ 1.00
36. 2X 50 pf Hammarlund HX·50 $ .50
37. 2 X 470 pf 4500V - E.F. Johnson :

152-51 6-2 $7.00
38. BC-221 Variable w ith gear reduction drive.

Makes a F.B. Cap. for VFO·s.... S2 .00
39. BE-77 TTY Line U nit, Contai ns switches

and 100·0-1 00 maometer $7.50
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
ANTENNA STRAIN INSULATORS

8 %" x 1%" x l S .75
DUMMY LOAD RESISTORS N.I.T. GLOBAR.

51 Ohm or 10 Ohm, approx 8W $ .50

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

COMPLETE EQUIPMENT. IN GOOD CONDITION AND CHECKED OUT
l E. VIDEO SWEEP Generator 10 Mc 7E. D RESS EN BA RNES Corp. Model 62- 117,

RCA Type WA-21 51 15.00 ().500V @300 made. 0·3OOV @ 150
2E. HEWLETT PACKARD Aud. Freq. Meter, madc, 4 -8 Vac @ lOA , Fully metered

Ranges: 50. 100. 200 & 500 Hz. I , $ 125.00
2.5, 10.20 & 50 kHz $55.00 8E . LA MBDA Model 28M

3E. BERKELE Y Model 5580 ReI . ceos too.oo 2OO-325V @ tOO made Metered.
W/Optional Plug-ins: 558 1/4, and 6.3Vac @ 3A S40.00
118 , or 12 1.. : $25.00 9E. LA M BDA Model 32M.

4E . BERKELEY Model 5585 Sel. A mp., 200 ·325V @300 madc Metered.
5 to 40 Me $ 125.00 and 6.3Vae @5A S89.oo

5E . MEASUREMENTS Corp. Pulse Gen., 10E. LA M BD A Model 22, not metered..S25.00
Model 79-B S 135.00 11E. RT-400/ A RC·65 Airborne H F receiver-

6E . BENDIX T ype 13656-2A Active 400 Hz T ransmitter. Sl00.00
Band Pass F ilter. $ 12.00

A TTENUATOR (BRAND NEW) MANY USES. RECEI VER ATTENUATO R. USE WIT H CHEAP
ER R·F SIGNAL GENERATORS TO MAKE SIGNAL TO NOISE MEASUREMENTS. ETC . AT·
TENUATES TO 500 MC. A TOTAL OF 5108 ATTENUATION IN lOB STEPS WITH 41 COM ·
BINATIONS. 50 OH MS $5.95

MIN IMUM ORDER 5 5.00
For prompt shipment please include sufficient postage w ith your order. Ohio residents add 4% tax.

MENDELSON ELECTRONICS CO.
Dayton, Ohio 45403

122

516 Linden Ave. AC 513.252.9911
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S5-Delco DTS-4 23 Sil icon NPN planar TO-3 ease.
700 Vceo 100 mA contin uous. Hfe 10 @ 5 v 2.5 A.
FT 12 MHz. Used as T V horiz. output .
...... ..... ... ... .. .. .. ... ... ... .... ........ ..$1 .0 0 ea. 6 for $5.00
56-RCA 1N3754 S ilico n Diode 1.3 A 125 piv.
Single ended T O-l case. Used as biasing diode in
power amp base to emitter circuit or general p ur-
pose $ .15ea, 8 fo r $ 1.00
S7- Fairchi ld FD-l00 ultra-h igh speed switch ing 2
nano sec. recovery time. Up to 500 MH z. 75 piv
10 mAo Used as general purpose rf and signal
diode. Silicon planar type... .. .$ .25 ea, 5 fo r $ 1.00
S8- Texas Inst. lN746 Zener diode 3 .3 v 400 mw.
...... .. .. ... ... ..... ......... .. ..... ... .. ....$ .50 ea, 3 fo r $ 1.00
S9-Sarkes-Tarzian lN3020 Zener diode 10 v 1 W.
.. ....... .. .... ..... .. ... .. .... ........... .. ..$ .60 ea. 2 lo r $ 1.00

TUBES
The following tubes are made by RCA for a

well known manufacturer of ham gear. T hey are
marked with this name. These are NOT rejects,
pullouts, or seconds, but are first line quality and
are excess stock of a line termi nation ru n.

6BA7 $1.50 410r$5 910r$10
6CXB $1 .25 510r$5 11 10 r $10

12AU6 $0.75 510r$3 10 lor $ 5
CAPACITORS

Cl -Aerovox transmitting capacitors for use in
coupling power amps to Pi-nets. High amperage,
h igh voltage (15 kvl type H I-QH PA42BC axial
screw terminals %-20 with screws. Size: 1'%" by
5/8" long. All silver canst. Heavy silver p lated
terminals and screws. 6800 mmfd .
................. ............... .... .... .. ....$2.00 ea. 3 lor $5.00
C2-Plastic Cap Inc. Type "O F" high voltage glass
capacitor. .005, 8000 V. Size: l ~"x ~"x 8 ·32
screw terminal s $l .50 ea . 4 for $ 5.00
C3-Mallory co mputer grade electro lytic capacitors
.1550 mfd 150 vdc. F resh stock fo r use d uri ng
1970. Size: 2"x 4%" wit h p lastic insu lati ng sleeve.
..... .. .... .... ... ... .. .. ... ......... .... .....$ 1.00 ea. 10 lor $ 7.50

RE LAYS
LRY1 -Potter & Brumfield latching relay SPST
115v-115v dual coils, horizontal mounting. l~"x

3"x 2 $ .75 ea , 5for$3.oo
LRY2-Pottel & 8rumfield la tc hing re lay SPOT
115v-24v/12vdc $ .75 ea. 5 10r$3.00
RY1-Sensitive relay for use in t ransisto rized cir
cu its. 1000 ohms. Pull in 5 mA at 5 V. SPST.
Can be used as SPOT. l %"x l %"x 1".
.... .... ....... ... ............. ... ....... ... ..$ .75 ea. 5 lor $3.00
RY2-Sensitive relay fo r use in transisto rized cir
cuits. 2000 ohms. Pull in 5 mA at 10 v, SPST.
Can be used as SPOT. l%"x l%"x 1".
................... ...........................$ .75 ee, 5 fo r $3.00

MISCELLANEOUS
CM1-Supersonic co nd enser microphone. 18-25 kc.
~" die. x 3/8". Pigtail leads. $ .35 ea,7 for $2.00
CM2-Same as above with mou nting ring l · 1/S" x
7/S"x 3/8" thick . Use for silent sound systems,
burglar alarms, contro l ci rcu its, etc . Origi nally used
as remote TV controL $ .50 ea, 5 for $2.00
AK1 -Automatic keyer. Motor driven 24 v. 3 disc
wit h spare discs. Use for CO or test purposes and
your call. Characters formed by breaking out teeth
in p lastic disc. Size: 4"x 4Yi"x 6%".

tc::»""e r ·';;;;· ·~;j;~~· ·FOB ·R~;;~~;·w;~;:·$;~~:~a~~;~; :~:~~
o f jncJude 504 handling charge. Please allow. enoughcommunlca Ions ~~:t~:Ig;~~ess will be refunded. All weJghts are

922-24 Elm St., Racine, Wise. 53403 - Phone: 414-632-9014

TORO ID POWER TRANSFORMERS
NEW AND UNUSED

T2- Th is toroid was designed for use in a hybrid
FM mobile un it, using a single 8647 tube in the RF
amp. for 30 watts output. Schematic included.
12 vdc pri. using 2N1554's or equivalent. Sec. 1:
500 volts dc out at 70 watts. Sec. 2 : -65 volts dc

I
bias. Sec. 3 : 1.2 vo lts ac for filament of 8647 tube.
Sec. 4 : CIT feedback windi ng for 2N 1554's. 1%"
thick. 2%" dia S2.95 ea, 2 for $5.00
T3-Has powdered iron co re and is built like a TV
fly-back transformer. Operates at about 800 cps.
12 vdc pri. using 2N442's or equivalent. DC out
put of vldblr 475 volts 90 watts. CIT feedbacki winding lor 2N~2~jijS·FOR~~~Sa. 2 lor $5.00

P4-105-115-125v60cypri. 6.4v @11A. 205v
@ %A. 17 v @ 45 mA (relay power) . Wt . 10lbs
... ... ..... ... .... ..... .... ............ ..... ....$2.95 ea. 2 lor $ 5.00
P5-Pri. 117 vacl12 vdc. Sec. 1: 295 vdc (v/dblr)
@ 85 rnA. Sec. 2: 12.6 vac @ 2.6 A & CT winding
for vibrator. Double half shell. Wt. 2% Ibs.
...... ....... .... ...... ... ... .................$2.25 ea. 2 lor $4.00
P6-Pri. 11 7 vac/12 vdc. Sec. 1: 275 vdc Iv/dblr)
@ 150 rnA. Sec. 2 : 12.6 vac & CT for vibrator
winding. Wt. 4% Ibs $2.95
SR-42-46 type 2 lor $5.00
P7-117 vac pri. Sec. 1: 185 vac @120mA. Sec.
2 : 6 .3 vac @ 4 A. Double half shell mail box type.
SX-146 type $2.75 ea. 2 lor $5.00
P8-1 17 vac pd . Sec. 1: 470 CT. DC out of bridge
660 v 300 rnA max. Sec. 2 : 100 vac @ 10 rnA for
bias. Sec. 3 : 12.6 vee @ .75 A to 6.3 vac @ 6 A.
Half she ll HT-46 type. Wt. 7% Ibs $3.50
P9-117 vac pri. Sec. 1: 900 vac @ 300 rnA. Sec.
2 : 100 vee @ lOrnA bias. Sec. 3 : 12.6 vac @ 2 A.
Double half shell. Wt. 16% Ibs $4.50
Pl0-117 vac prt . Sec. 1: 960 vac CT @ 160 rnA.
Sec. 2 : 415 vac CT and tap at 100 vac @ 10 mA
bias. Sec. 3 : 12.6 vac @ 4.5 A. Double she ll mail
box type. Wt. 8 % Ibs $ 3.75

OUTPUT TRANSFORMERS
59t each or 3 for $1.50

OT1 - Transistor output TO-3 Power Diamond. 15
ohms primary impedance. Secondary 3.2 ohms.
Pr i. d e resistance 0 .6 ohms, secondary 0.3 ohms.
OT2-Pri. imp. 7000 ohms. Sec. 3.2 and 500 ohm
for pho nes or 70 volt line. 3 watts. Fu ll shielded
double half shell.
OT3-Primary impedance 5500 ohms. Secondary
impedance 3.2 ohms. SX-122 type.

SEMICONDUCTORS
Sl -lntegrated Circuit. Rca CA3012IF amplifier
limiter. Gain 61 dB at 10.7 MHz. 10 lead TO·5
package. With schematic $ .75 ea, 5 for $3.00
S2-Amperex 2N2671 100 MHz FT. RF ampl ifier-
mixer 4 lead TO-5 case $ .40 ea, 6 for $2.00
S3-A'mperex 2N2089 RF amp. mixer osci llator.
... ......... ...... ....... ...... ... .... ... ... ..$ .3 5 ea. 12 lor $3.00
S4-Delco DTS-413 Si licon NPN planar TO-3 case.
400 Vceo 100 mA cont inuous. Hfe 20 @ 5 v 500
rnA. FT 12 MHz. Used as TV vert. output .
...... ........................... .......... ...$1.00 ea. 6 lor $5.00
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100 KC
CRYSTAL

CALIBRATOR

PC BOARD KIT

COPPER P.C. BOAROS

CRYSTAL OSCILLATOR KITS
using 'I. C . Ul 914 Stable , ha rmonlc
rich output esc . ran ge 100 KC to 10
Me • Kit incl ud es Fairchild I.C. UL
914, cryst..1 sockets, reslstors, eeeeet
tor & PRINTED CIRCUIT BOARD,
with instrudions for assembly
............................................$2 .00 per lC it.

R efrigerat o r door switch, u se in
w i ndow for burglar alarm switch.
2 5¢ each 5 for $1.00 .

3 ea. 3 x 6 copper boards, etch i ng
solution and etch ing resist p aint.
.. .. ... .... . .. .. .. •. •••.•. ...• .•••.. .. .. . .••$ 1.95

2 x 2 ... . •.•.••. 1Ot! each 12/$1.00
3 x 6 2 5t! each .•.•..• :10/$2.25
4 x 6 35c each .... •.•10/$3.25
12 x 12•...$ 1.95 each •... 10/$17.00
F E R R I C CH LOR I D E etch in g sol -
u ti o n•..••.•..•. •.••.•••. .•75 t a p int .

NEW stra igh t FROM FACTOR Y
FAIRCHILD I.C.'s

U L914 w ith 3 0 Proj ecte 0 iagrams
... ... .$ 1.00 each .. .. . 10 fo r $ 7.9 5..•.•
U L 923 J. K. F lip Flo p wit h spec
sheet. $ 1.75 each, 10 for $14.9 5

100 KC CRYSTAL Calibrator
stable harmonic rich. Com
plete with crystal, l 'C's, etched
PC board and all components
with instruct ions fo r assembly
in five minutes S4.95

VARIAGS GEN
ERAL RADIO &
OHM ITE 60 e ye.
In p u t 120v-out
pu t 0-280v 1
a mp or Input
240v-o utput ().
280v 2 amp. Pull

outs in excelle nt condo (10 Ibs.)
....... ........................... ................$6.95

R & R ELECTRONICS
247 S. Meridan St.
Indianapol is, Ind iana

SATISFACTION GU A RAN T EE D ON ALL ITEMS

Please refer all mail order to Springfield store,

LOW COST BINARY
COUNTER

7 Tube 2nd
IF Discrimi
nator 455
KG IF 5
st ages 2
sta ges limit

ing di ode discriminator output
-t- 15 KG $2.50 ea.

H......ftf ... .....c~ •• l•• q c, Co...I••.•I.cl'o. k
,lop w. 'c ~. 1'""••Cf "' ft ' CUft'.' . • Ic.
T~I, ".it i, I W " c_ tt'. Ih. 1Ir,I Ii,'" ' N d , · 1·
u ch H' , (•••,.) , 0101 d.... bl.. I'" u".'.

b ....pI.:
No of ".S" li....... c:....••, , - ,

2 J ~ I
I ~ . _ J, -- " -- "10 ~ 51! __' Ion

" _ ..... n ,7'1
No 11..1. to Ih. ,••, . , f O" c...0101 . Th. 101.1 CO\l. I, I.
twic. 'h••• 1". of .h. hl,h"1 ".",b...d lI, hl ", I." . - 1.
Eo<~ I ii <0.1.1" , 0 • • co..pl••• •11" wilh 1. ,1'11( 110. '
lo r . ... ...bl, In "'i."....Ol.,,.,,,, 10' po" , ' ."ppll., locl"dod .
~,1" '.(j d 'e"11 bo.,d ",. ... ,., ! " , quI ••'

Mit f .,. . ...90.
n .., ••. J 10 t _ n .n ••. 10 o. ""'•• 51 ." •• .
",..h••iul l. iOO« Or kh", 11 (.I.. ldcol) lt i,O. ' .
'holo . ho........pl. ",OUftti., 01 J ".0'"
...dd i.lo.o l 11.1"'''''';0' "po•••0.....·

Double Male 95<1
UG27C/U .............•. .......... 75¢
UG18C/U 75¢
UG349A/U 75i
R&R DOZEN (131 for PRICE

OF 12.

PL258 85¢
T-M 358...... ...... ... ........•..$1.95

Due to excessive popular de
mand of this item from our
Dec. 1968 adv, Please allow
I week for delivery. Thank
you.

COAX CONNECTORS
PL259 45¢
S0239 45¢
M359 30¢
U/175 15¢

IlOWEIS

NEW SI1.95

, .udud Lt" roc k
01101_ .1... : I\ lhr
'" '1' Go 1
E l e. ule H P
In o RPM _ •
..i , 1o 6" <Q.. iTTOI
c b u . Mt ..
11<1 E i ·
I Lob. ,,_,
llil 50ti lb. ""1>-
pi~ .... MOTOR
A WNE WO RTH
II U C H II ORE
T H "' N TH ill
P RICE

ROOM LIGHT DIMMERS
Reploeot pr""'" ,oom .wi'oh , oon' ,ol. 600 Wit".
Uti I S1,95 SAlE PRICE.. S3.95

TOROIOS 88 MH
35¢ each, 10 for $3.00

T.......too H_t SInk dulled 101 8 _er ,,_ ...ton.
size 12%"L • 4"W Jl 1'4..H. _....... NEW_......_. $2,00

TELETYPE
Poper <olh 8Yo" w ldo 75il' Mch
SALE PRICE 12 FOR SI .95

e.c. 1l0ARD ROSIN SOlOER 3D Ft . 5911

1000 PIV 1 AMP
(jiD<Jol,. 'Of' hat 0. epo. y 4lU h 10/S3.15

TWO LOCA TlONS TO CHOOSE FROM

R & R ELECTRONICS
1953 S. Yellowsprings
Springfield, Ohio
Dept. 7G

$2.00 minimum order FOB Sp r ingfield Ohio. COO
order 25% deposit. Please add suffi c(ent postage,
we refund unused amount. O h io customers add
4% sales ta x .

TRANSFORMERS
11 5 vol! 60 ev inpu t . 24 VOII 2 .-np Oul /c..·

cu it br_k." $1 .50

120 "",11 60 "V input.6,, 4 VOII C T 4 .5 Imp out $2.50

120 VOlt 60 ev inpu t. 12 voI1 5 Imp out wl c i••

cuit br n $3.00

M~s JO lor $1 00

20 to 120 mmf per sec. Butte rfly 8Y4"
I 6Y4" • 5"d 1/4 sha ft 7500 VAC

$7 .50
12 to 244 mmf Johnson #154.1 .5

IBOQvac $2 .75
3 section (16 to 415 mmf ) (16 to 4IS) .
(16 to 5]0) $1 .50
3 Sec 100 t.4MFD p er sec . variable
Cd pa eitors ._ _ __ $ 1.00

MOTORS
tto cen eocv. 2000 RPM 9!H!

12 vo it OC SOOORPM.4.,..3 $ 1,25

1 10 VOlt 60 cy, G E 1/3 HP, 3450 RPM. ne .s 14 ,9 5

W"'~ SW'lc h 4 deck 11 POS'"0'" 1f1t

MINIATURE VARIABLES
eutT..fly 2 .1 - 10 .8 mmld •.•.•••.•.•..••_._ •...•.•..••. 7511

a un .,.l ly 2 .3 - a mmfd 7511

auUerlly 1 5 - 3 mmld 7511

V",illbfo 5 - 25 mmld 751

MAPC·3 5 3 - 25 m mld 5(W

50(1 mmld 500V Feed·lhro ugh, , 20 10. $1 00

P".' ,I IC Suppressors IP·300 15t 10 lor $1 .25

h lepho nd. u $ 1.75
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TRANSFORMER SPECIAL~

$6.50 NEW SURPLUS

Primary VAC 115-208-230V @ 500 VA.
Secondary VAC 0-34-36.5-39V @ 12.5
Amps. These are computer pulls, absolute
ly like new. Shipping wt. 23 Ibs. Price is
FOB LaCrosse, Wis.

RESISTOR S
SHALLCROSS 100 ohm 1/2W 1"/0

5/$1.00 PPD

DAVEN 1/10"/0 precision 1/4 Watt
128, 141, 157, 160, 179, 190,
210, 216, 229, 235, 240, 246,
325, 370, 474, 495, 511, 530,
551, 577, 605, 608, 624, 626,
648, 711, 792, 810, 1830, 2055,

2253, 2257, 2320, 2352, 2374, 2423,
2449, Ohms. Qty. limited.

2/$1.00 PPD

far

PRINTED CIRCUITS

-SPECIAL PURCHASE:

COPPER CLAD LAMINATES
3/$1.00 PPD

DALE Type RH Power Resistors
10/0

10 Watt; 42.2 & 200 ohms
15 Watt; 2000, 6340, & 8250 ohms
20 Watt; 63.4 ohms
25 Watt; 5500 ohms

3&5%
15 Watt; 280, & 800 ohms
25 Watt; 120, 200, 1400, & 6300
50 Watt; 2200 ohms

VFO
Bullden Note I

,...-'-.

IS/3rl 1/8"
114.00 '$5.50
I " .00 I 5.50
I ".00 I 5.50
1 4.00 I 5.50

VH F &. UHF Cl rcuirry
G10 Epoxy Gla..

I oz. copper, I l ld e

Pk, .
Qua"tltv 15/ &4"'11/1 6'
I 9"' K1 2' " 1,50 $3.00
2 6"x!l'" t '.50 I 3.00
" 4 1/2"X '" I 1.50 I ' .00
6 3-141/ 2" ! 1.50 I 3.00

COMPUTER PU LLS Guar. Exc.
Choice of any ite m below

$1.25 PPD.
Capacitors 2x41h " Screw Terminals Plastic
Sleeve Insul.

CAP. MFD. Working VDC

THERMISTORS Resistance
0° C. 9 ohms

25° C. 20 ohms
100° C. 33 ohms

5/$1.00
PPD.

Min. toggle switches. SPOT micro switch.
2 for $1.25 ppd.

Resistor Assortments $1.00 PPD.
30 2W 5 & 10"/0 30 Asstd.
30 mixed 1/10 to 5W I to 10%
all good values & long leads.

Eyery order unconditionally guaranteed.

La Crosse2. Wis. 54601

RIOTR
2614 Lake Shore Dr.

55

25

33

16

10

3500

7500

10,000

12,500

15,500
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Code Key 138, each 3.00
Thigh Code K.y J45 , each _ .4.50

TG 34 Keyer Code Practice Set to re
produce signal from inked paper, vari
able speed, oscillator w/speaker and
phone jack I 15 & HOV in small
trunk (no tape) used good, each n.OO

plugs 4.00

Will BUY FOR "CASH" All TYPES
MILITARY ELECTRONIC PARTS HlUIPMENT-TEST EQUIPMENT

ITEMS FOR SALE
HEADSETS MIKE'S USED GOOD 2500 watt Portable. gasoline driven
HS33 600 ohm imped . w/cushions.$ 6.75 engine generator 120V 60 Cy. I.cyl.
HS30 250 ohm imped. w/604 xfr. 1.25 6.5 HP, 2800 RPM, 250 Ibs. used good
H63/U w/Boom Mike 600 ohms 3.95 with oil inhibitor, each $225 .00
HI 13/U 600 ohms 3.00
M29/U Hand Lip Mike Press to Talk.3.00
M2!UR Announcers Tiq Mike 3.75
T I 7 Hand Push Button Mike 6.00
Dial Telephone Desk Style 4.00
Desk Telephone Less DiaL 2.95
H33/PT Press to talk Handset
w/matching Male & Female audio

••
i

COMMAND TRANSMITTERS
5.3-7MC Less tubes used as is 2.50

4-5.3MC less tubes used as is 2.50

TELETYPE EQUIPMENT
Polar Relays DI631 19A (255A) 2.00
TT52 Transmitter Dist. .20.00
TTI6FG Reperf .35.00
T372/FCC3 XMTR........................•......25.00
T379/FCC3 XMTR 25.00
R525/FCC3 Rec .30.00
R533/FCC3 Rec..•.......... ..................... 30.00

RECEIVERS
R 122A/ARN I 2 Receivers 75 MC Sig-

.:t ANKER ELECTRONICS

EE8 Field Telephone Portable Hand
Ringing uses 2 Ilashlite batteries up to
17 miles used working, each 15.00

1/4 Mile Reel of wire on DR8 Reel 7.00

Sound Power Handset works without
Batteries. Set of 2 Pes, sel.. I 5.00

Sound Power Head and Chest Set
works without Batteries, each 12.50

"TH E E YES A ND E ARS O F THE INDUSTRY"

nat AM 4.95
BC603 20-27 MC 12V Input _ _.40.00
R447/ARN5D 332.6-333.8 MC 24VDC5.00
R89/ARN 5A as above ._ _ _._ 5.00
R268/ARN5A as above 5.00

We have millions of items that we do not METERS (edge type)
catalog. We invite you to visit our retail 1-7/16"xl-7/16"xI/2" 2.25
outlet which is open only on: 0-15ADC, O-IOVDC, 0·70ADC, 30-0-

Friday Nite 5 to 8PM 30ADC Muffin Fans I 15VAC 5.50
Saturday 9 AM to 5 PM Hand Generators for Ringing Tele-

We buy all types of parts and Modules for phones or light small bulbs G25/pt. ... 1.95
Army and Airforce Communications. Send Mast Base (for antenna) Flexible
sample picture, Fed. Number or Sig. Number. wIFeed thru insulator for MS Sections 3.75
We are buyers not askers. Mast Sections for above, each 1.25

WE HAVE PARTS & COMPONENTS FOR THE FOLLOWING SETS: BC-SCR-GRC
GRR-PRC-SB-TRC-VIA-ARN 21-ARC 33-ARC 34-ARC 21-ARC-65-FRC-PE
TRANSISTOR POWER SUPPLIES-OYNAMOTORS-ARC 44-GRC 27-GRT 3-URC
GM01 - TA-TCC-BC-VRC-GN-SRC-CO-Hand Sets-Head Sets-Telephone-Cables
Send you r inqui ries b y Sig· F ed.M f r.M iI D wg Numbers. Manufacturers Prototypes A vailable. I f it's

El ec tronics we have it or m a y get it . T he largest inventory availab le.

We B u y and Sell S u rplu s Elect r o nics

UPM4A Test Set Complete .$200.00
CV94/FGC5 Tel. Code Converter Rec.15.00
0-100/FGC5 Sig. Dist-Driv Rec. 12.50
CV81/FGC5 Tel. Code Conv. Transl5 .00
TT64/FGC5 Sig, Dist. Trans 15.00
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VHF ANTENNAS

This ha nd book by KSJKX is
a complete collection of in
fo rmation about VHF a nd
UHF a nte nnas , with design
hints , con str ucti on and
t heory. If you've bee-r won
de ring what array you need ,
this book will g ive you
enough background to make '- -"'=
the right decision. $3

MILITARY SURPLUS TV EQUIPMENT
by W4WKM is a necessity to the sur-
plus-scroungin g AN a dd ict. $1

Does math scare you? It
shouldn't in th is eesy-tc
understa nd book K8LFI ex
plains the simple exponent
ial system of arithmetic, si m
ple formulas, logarithms, a nd
their a pplicat ion to th e ham
shack. SOc

HAM TELEVISION

SIMPLIFIED MATH

CW by W 6SFM explains code a nd how
to learn it. SOc.

The Amateu r Television An
thology is a collection of the
technical and const ruction ar
t icles f rom th e ATV Experi
menter. edited by W 0 KYQ .
If you're interested in ATV,
t his is the book for you. It
cove rs the gamut f rom the
simp le to the complex in
amateur television equi p-
ment. $3 '- ~_ _.J

DIODE CIRCUIT HANDBOOK by WAICCH.
W ill dri ve you right out of your mind. only $1.

CUMULATIVE INDEX H,ls all the er-
flcles in 73 up through December 1966. 25c

Please send me t he becks checked at left :

Name ..

73 Magazine
Peterborough. N. H. 03458

City State ...........•.... Zip
Boo ks shipped prepaid in US and Canada.

Address .

BUY 73 BOOKS
•

73 "HUL i
TUIlSISTOI C I ICU r~

PARAMETRIC
AMPLIFIERS

~i. Fl, ' w" n

INDEX TO SURPLUS

PARAMETRIC AMPLIFIERS

For the ham who wants to
work OX on the bands above
432 MHz. there is nothing
thd can bea t the gain a nd
noise figure of a paramp.
Th is book shows you how they
wo rk a nd how to build and
use the m. Lavishly ill ustrated
with photographs a nd draw
ings. $3

If you've been looking for
a t ransistor circuit to do a
special job, c hances are th ere
is a circuit in th is book th at
will qive you a head start.
It covers circuits for eudjc,
receivers. hansmiHers and
test equipment. $1

13 USEFUL
TRANSISTOR CIRCUITS

Do you have a piece of sur
plus equipment th at you want
to convert but can't find an
a rticle ? If so, this is the book
you need. It lists all of the
surplus articles and ccnver
sions in popular electronic
and amateu r ma gazines from
1945 to 1966. 51.50

HAM RTTY

More a nd more hams ere
joining the RTTY crowd every
day. This 112-page book
gives you all the basics and
tells you what you need to
kn ow to get started and get
on th e a ir. W ritten by W 2.
NSD end W4RWM. $3

- Transistor C ircuits $1.00
-Index to Surplus $1.50
-Paramet ric Amplifiers $3.00
-Ham RITY $3.00
- VHF Antennas $3.00
-Sim plifi ed Math $ .50
- ATV Anthology $3.00
-CW $ .50
-M;Btary TV $1.00
-Cumulat ive Index $ .25
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G~tting Your Extra
Class License

Part II

Almost every stage of any radio equip
ment contai ns an amplifier circuit of some
sort. Understandably, the Extra Class exam
ination includes a number of questions de
signed to test your knowledge of amplifier
th eory and its application-and this m onth
we're going to concentrate on them.

Specifically, the questions from the FCC
study list which we're going to examine in
detail th is time are :

6. Why is there a practical lim it to the
number of stages that can b e cascaded
to amplify a signal?
4" . List Several advantages and disadvan
tages each for Class A, Class B, and Class
C amplifier operation.
66. How are grounded-grid amplifiers
used in electronic circuits? List some ad
vantages and disadvantages of their use.
73. What im proper operating conditions
are indicated by the upward or downward
fluctuation of a Class A amplifier's plate
current when a signal voltage is applied
to the grid? How can this be corrected?
74. What improper operating condit ions
are indicated by grid current flow in a
Class A amplifier?
As usual , ra ther than approaching these

official study questions direct ly, we'll para
phrase them into several other questions of
broader scope, in order to better cover thc
subject.

The most basic of all questions that can
be asked about amplifiers is "How Does
An Amplifier Amplify?"- so let's ask it as
a starting point. From there, we'll try to
learn "Where Can An Amplifier Be Ground
ed?", which sho uld take care of all the
various grounding methods for signal in
puts and outputs . Our third question will
he "What Limits An Amplifier's Useful
ness?", and we'll follow this up with a
natural sequel, "How Can The Limits Be
Stretched?"

118

Amplifiers

By the time we find the answers to these
four questions, we may not be amplifier
experts but we should certainly b e able to
handle any questions on amplifiers which
may be on the Extra Class exam, as well
as many which probabl y won't he there.

Ready? Let's get started.

Ho w Does All Alll plifier A m plify? Be
fore we can begin to find out how an ampli
fi er amplifies, we must decide "What is
ampli fi cation?" The answer may turn out
to be a hit surprising.

To "amplify" is to make larger or stronger
- hut even though a transformer m ay m ake
an ac voltage larger than it was originally,
a transformer is not an amplifier.

As it happens, in electronics to "amplify"
always means «to add power". \ Vhile the
ord inary t ransformer m ay step up either
voltage or current, it cannot add power to
the signal. Even a perfect transformer can
only put out the same amount of power that
is fed into it. If the voltage is doubled, the
cu rrent must he cut in half to meet this
power requirement. Similarl y, if the current
is doubled, it can onl y be done by cutt ing
the voltage in half. And no transformer is
perfect. The best transformers still have
at least some losses. This means that in
an y practical transformer, the power output
is always less than that put in, never greater.
This is why a transformer is not considered
to be an amplifier.

Any amplifier, though , does add power
to the signal. The gain may appear as a volt
age gain-output voltage greater than in
put voltage- or as a current ga in, or as
hath at the same time, hut the output power
always is greater than the input power in
the amplifying device itself.

Some amplifier circuits are arranged in
such a manner that the power gain is some
what hidden. In some cases this is deliberate,
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to accomplish the purpose for which the
circuit is designed, and in others it's merely
incidental. In all of them, though , the actual
amplify ing portion of the circuit must in
volve a power gain.

One of the most common amplifier circuits
in which the power gain is "hidden" is that
type of circuit generally known as a «volt
age" amplifier. Since audio amplifiers are
usually divided into two classes called "volt
age" and "power" amplifiers, respectively.
there's a strong implication that there's no
power amplification in the voltage amplifier .

\ Vhile it's true that most voltage ampli
fiers take almost no power from their input
sources, they do take at least a little. The
input power may be as small as a thousandth
of a microwatt , but ifs greater than zero.
The output power, similarly, is there ; if
the circuit p roduces a 40-volt peak-to-peak
output signal with a J~ -milliamp plate current
swing, this amounts to about 700 micro
watts R~IS power. It's not much-and this
is why the circuits are called "voltage"
amplifiers- but it's there.

And if our example amplifier takes a lhooo
microwatt input signal up to a 700-micro
watt output level, it must have a power
gain of 700,000 tim es. This would be a
fantastic figure; the power gain of most
voltage amplifiers lies between 100 and 1000
times.

The so-called "voltage" amplifier, then, is
just as much an amplifier of power as is
the "power" amplifier, but its absolute power
output is much much smaller . The power
output of a voltage am plifier is useful only
insofar as it produces the desired gain in
voltage.

Now let's see how an amplifier goes about
its business of adding power to a signal.

A moment 's thought will reveal that we've
already listed several necessities for ampli
fication to occur : we must have an input
signal, and a source of power which can
be added. Also, we must have some means
of getting the amplified output signal out
of the circuit.

That's almost the complete list ; only one
more item is needed. That's a device which
can "transfuse" power from the power
source into the signal.

The devices we have to do this job don't
do it in just that manner. Instead, they
use the power of the input signal to control
the flow of power from the source through

MARCH 1969

the output circuit. It works out to be the
same, however.

Two such devices, basically, are all we
have with which to amplify ac signals. They
are the vacuum tube and the transistor.
Both act as electrically-controlled variable
resistors, controlling the flow of current
through themselves and thus through the
output circuit.

The tube's plate current is controlled by
the cottage on the grid, while the current
in the collector circuit of the transistor is
controlled hy the current injected into (or
withdrawn from ) the base. In either case,
the result of applying an input signal is to
cause a variation of current Bow in the
output circuit. This current flow may be
used direct ly, if current amplification is de
sired, or it may be converted to a voltage
variation by a suitab le load impedance.

The amount of control over output-circuit
current flow which any particular tube or
transistor's input signal can have is deter
mined mainly by the geometry of the innards
of the tube or transistor. This is the problem
solved by the designer of that particular type
of tube or transistor. \Vithin certain physical
limits, the designer can produce just about
any combination of control effects you might
want. For some purposes one combination
is best, while for other jobs a completely
different set of effects is necessary. That's
one of the reasons why there are so many
different types of tubes and transis tors on
the market.

When the designer has done his job, and
the device is built to accomplish the d esired
control effects, the results are generally d is
played in the fonn of "characteristic curves"
which plot output signal against inp ut sig
nal. Many types of such curves are available;
for our purposes we'll concentrate on the
grid ·voltage/pla te·current family such as
that shown in Fig. 1. This type of curve
plots plate current against grid voltage;
while Fig. 1 shows only a single curve, any
actual se t of curves will have many. b e
cause a single tube type has a different
curve for each d ifferent value of plate volt
age which you might apply to it. Transistors
have similar curves, not shown here.

Fig. 1 also shows how the electrically
controlled variable resistor called a "tube" is
lmitcd by some physical facts. At I in the
fi gu re is shown an "ideal" Eg:-I Jl plot for a
p erfect resistor. The output current depends
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Fig. I-Characteristics 0/ vacuum ,ubes are often
shown by curves which plot plate current (v ertical
scale ) against grid voltage (horizontal) . A com 
pletely linear device would produce a plot such as
that at I- and the dotted lin e in this plot is ac
tually the characteristic of a resistor; as voltage
goes up, so does current, in a linear manner. Tubes,
however, cannot operate with " less than zero" plate
current, and when the grid goes positive it acts
more like another plate than it does a grid. so the
plot shown at II is the best that could be expected
from a perfect lube. Actual tu bes are less than
perlec t ; th eir characteristic is curved rather than
straight, and looks more like the plot at lll, The
shaded area in /II identifi es that part 0/ th e curve
which is straight enough to act as i/ it were a
straight line-s-normally called " the linear region"
0/ the tube's characteristic .

only upon the input voltage. and there's no
limit on the input voltage in either direction.

However, in a tube, when you've cut the
plate current all the way to zero you cannot
cut it down any marc because there just
isn' t any more left to cut. This imposes a
lower limit on the variable-resistance action.
And when you drive the grid voltage posi
tive, the grid then begins to act more like
a second plate than it does like a grid, so
you lose control at the other end as well.
Part II of Fig. 1 shows this idealized
Ego-Ill plot for an actual vacuum tube,

Finally, since the actual control effects
are determined by th e geometry of the tube's
insides, there are no sharp breaks or corners
in the effects. Rather, they blend smoothly
from one type of action into another. And in
fact, the :1ctual perfonnance curve is never
a straight line as long as current is flowing.
It always curves at least slightly. This is
shown as part III of Fig. 1,

To get perfect amplification. the curve
would have to be straight as in the slanted
portion of part II. Fortunat ely, most tubes
have a fairl y wide region in which the curve
is almost straight-so much so that we can
ignore the slight curvature- and this is indi
cated by the shaded region in Part III. For
"distortion-free" amplification, we must be
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ce rtain that we restrict all operation to this
part of the curve.

As it happens, not all amplification must
be "distortion-free". \Vhen we're genera ting
1'{ for use as either an AM carrier or for
C\V. for example, the only things we're in
terested in are frequency and power level.
If the level should happen to vary at the
input to an amplifier, we not only arc unin
lcrested ill preserving the variation un
changed at the output, but actually want
the variation to be washed off by the ampli
fier so that the output level is steady.

In other cases, we want to preserve the
variations ill level of the input signal, hut
we may want more power outp ut than we
ca n get by restrict ing amplifier operation
to the linear region of the tube's curve.
If we have some means for taking out
the distortion which results from overdriv
ing, we can get the additional power.

These varying requirements which ampli
fiers are called upon to meet result in the
exis tence of several different "classes" of
amplifier operation. They're known as Class
A, Class D, and Class C, and in add ition
to th ese th ree classes there's a fourth called
"Class AB" which covers the entire range
of operating conditions between Class A
and Class D.

The definitions of the various classes have
become somewhat confused th rough the
years. The "official" definitions set up many
years ago by the Institute of Radio Engi
neers (now a part of the IEEE ) are as
follows:

"A Class A amplifier is an amplifier in
which the grid bias and alternating grid
voltages are such that plate current in a
specific tube flows at all tim es.

"A Class AD amplifier is an amplifier in
which the grid bias and alternating grid
voltages are such that plate current in a
specific tube flows for appreciably more than
half but less than the entire electrical cycle.

"A Class D amplifier is an amplifier in
which the grid bias is approximately equal
to the cutoff value so that the plate current
is approximately zero when no exciting grid
voltage is applied and so that plate current
in a specific tube flows for approximately
one half of each cycle when an alternating
grid voltage is applied .

"A Class C amplifier is an amplifier in
which th e grid bias is appreciably greater
than the cutoff value so that the plate current
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Fig. 2-A Class A amplifier is operated with a grid
bias which makes the tube operate at the center
0/ its linear region in th e absence 0/ signal. Th e
signal voltoge then varies the operating point, and
th us controls the plate current. I f the input signal
exceeds the limits 0/ the linear region , distortion
results. The distortion is exaggerated in this il
lustration.

in each tube is zero when no alternating
grid voltage is app lied and so that plate
current in a specifi c tube flows for appreci
ably less than one-half of each cycle whcn
an alternating grid voltage is supplied."

Other definitions which have been offered
specify a Class A amplifier as one in which
the ou tput is a faithful reproduction of the
inp ut signal. This is not, however. a require.
ment for true Class A opera tion even though
most Class A amplifiers do have this char
acteristic.

Fig. 2 shows the action of a typical Class
A amplifier, by plotting the variation of out
put current against the variation of input
signal. Notice that the tube's characteristic
curve furnishes the reference for making
such a plot. For this reason, the E J.:-I (l curve
is oft en called the "transfer characteristic"
of the tube. At any instant , the plate c ur
ren t is determined by the grid voltage. By
plotting the varia tions in grid voltage (ver
tieal waveform beneath the curve) and keep
ing the time scales constant, the variations
in plate current may easily be determined
(horizontal waveform to right of curve ) .

The zero-signal line which meets the
tube's transfer characteristic curve in the
center of its linear region marks the level
of resting grid bias, and also the no-signal
plate current which results from this value
of bias.
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The lirmts beyond whieh the input signal
cannot be permitted to drive the amplifier
are then determined by the points at which
the tube's transfer characteristic begins to
curve away from the straight line (dotted).
If the signal pushes grid voltage past either
of these limits as shown in the shaded
regions of Fig. 2, the output signa l will
no longer be a faithful reproduction of the
input signal- and distortion is the result.

The major advantage of the Class A am
plifier is its freedom from distortion when
properly operated. Additional characteristics
which are sometimes considered advantages,
and sometimes are disadvantages (depend
ing upon the particular application ) include
its constant plate current. \VhiJe the output
signal is ob tained only because the plate
curren t varies, these variations occur as an
audio rate; so far as de instruments are
concerned , the plate current remains con
stant with any level of input signal which
may be applied. The variations cancel each
other out.

The only way in which the indicated plate
current can vary is for the dc bias point
to change with app lication of signal. This
occurs most frequently because of excessive
input signal level. \Vhile excessive positive
going input signals may cause p-rid current to
fl ow, it is not necessary to drive into the
grid-current region to cause plate current
to shift. Any change of plate current, either
up or down, when signal is applied indicates
excessive input-signal levels. The cure is
simp le- reduce the level of the input signal.

In many applications this constant plate
current is an advantage, since it makes the
amplifier present a constant load to the
power supp ly circuits .

In other uses, the same quality is a dis
advantage; for example, in a mobile or port
able unit operating from batteries, it's waste
fu l to burn up power when no signal is
being produced .

The major disadvantage of the Class A
amplifier, however, is the low overall effi
ciency of the circuit. Most of the power
supplied to a Class A amplifier is used to
keep the tube at the chosen operating point.
Even with a "perfect" transfer characteristic
such as that in part II of Fig. 1, you would
only be able to get outp ut power over the
region between cutoff and grid current. \Vith
practical amplifiers, the linear region is
much smaller; thus the power output and
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Fig. 3-Grid bias of a Class B amplifier is adjusted
so that the tube has essentially zero plate current
in the absence of signal. Posit ive-going hall-cycles
of th e input signal then drive the operating point
over to the lin ear region. Negative-going halj-cycles
are lost. The output signal is nighly distorted; in
an RF Class B amplifier, only th e modulation en
velope is important and distortion of the individual
RF cycles has no effect . In audio Class B circuits,
push-pull arrangements are necessary to supply the
missing hull-cycles, Sin ce th e tube is passing no
current half the time, it can handle considerably
more power on the average.

total efficiency of the Class A amplifier are
both kept relatively small. Plate current can
swing only from zero up to the positive
limit, and this swing must supply both halves
of the outp ut-signal cycle.

If, however, we change the grid bias to
approximately the cu toff value for our tube,
we convert our Class A amplifier into a'
Class B amplifier. This amplifier's operation
is plotted in Fig, 3. Notice particularly
that the only change we made was to move
the grid bias level. The circuit itself re
mained unchanged. The differences between
the various classes of amplifiers is entirely
a matter of adjustment, not of circuitry!

With the resting grid bias at approxi
mately the cutoff value, almost no plate
current Rows in the absence of input sig
nal. When a signal is applied to the grid,
the negative-going half-cycles of the signal
merely bias the grid even farther into cutoff
and stop all plate current, but the positive
going half-cycles move the tube's operating
point up into the linear region.

As a result, the positive-going half-cycles
are reproduced faithfnlly in the output sig
nal , at the cost of the negative-going halves
of the signal.

The output signal of a single-tube Class B
amplifier is highly distorted, and such an
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amplifier cannot b e used in this simplified
version if faithful reproduction is what we're
after.

However, if we simply add one more tube
and feed it the same input signal- except
in reversed phase-then the "positive"
halves from one tube will fill in the gaps
caused by the missing "negative" halves of
the other, and our total amplifier will be
relatively free of distortion. This is the push
pull circuit in its most natural fonn, and
any Class II amplifier used for audio must
be in a push-pull circuit to keep distortion
within acceptable limits.

Additionally, tubes desigued especially for
Class B operation are preferable for such
applications. These tubes are built to have
the sharpest possible "knee" between the
cutoff and linear regions ,to minimize "cross
over distortion" which occurs at the "cross
over points" between one tube and the other.

The Class B amplifier provides greater
power from the same tubes than does Class
A operation. Not only is twice the current
swing available (Class A must get the whole
cycle into the current swing between zero
and maximum, while Class B need get only
a half-cycle into the same current swing ),
but the fact that each tube is cut off and
thus "resting" for half of each cycle permits
us to pour more power into the circuit with
out damaging the tubes.

Where the overall efficiency of a Class A
power ampli fier lies between 25 and 30 per
cent in practice. with a theoretical limit of
50 p ercent, that of the Class II amplifier
runs between 30 and 50 percent in practice
and the theoretical limit is 86 percent.

This increased power is the primary ad
vantage of Class B operation. A secondary
advantage is the fact that most of the cur
rent drawn from the power supply goes into
the output signal; no power is wasted keep
ing the tube at a fixed operating point.
The variation in current with signal may
sometimes be a disadvantage, though, since
such an amplifier presents a varying load
to its power supply. and the power source
must then be capable of acromodating a
wide range of load conditions.

The major disadvantage of Class B oper
ation is the increased distortion and require
ment for push-pull circuits. The push-pull
requirement is not present in a Class B
amplifier used for "linear" amplification of
t], since there we don't care about distor-
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Fig. 4--Class C amplifier is biassed far beyond
cutoff, so that tube acts more like a switch than a
resistance. Only extreme positive peaks of input
signal permit current to flow through tube. Signal
is totally distorted ; this type of amplifier is used
only when amplitude distortion IS unimporta nt.
Since tube is resting most of the t ime, this class of
circuit permits maximum power from the tube.
Effi cien cy up to 80 percent 1S not uncommon.
Idealized curve, inset , shows how circuit's charac
teristlc resembles switch. more than normal am
plifier.

B; or somewhere between, as in Class AB,
the Class C amp lifier is ad justed to an oper
ating point far below the cutoff region . Thus
no plate current can flow In the absen ce
of an input signal. This is true of a Class Il
amplifier a lso, but with Class C because of
the much greater bias the plate current re
mains zero even after input signal is applied,
until the input signal goes sufficiently posi
tive to overcome the added bias.

Fig. 4 shows the operation. With a normal
level input signal (solid waveforms) only the
extreme tips of the positive half-cycles over
come the additional bias, and the outp ut
signal consists only of brief current pulses.

But Class C amplifiers are used primarily
for lJower amplification of rf signals, rather
than as voltage amplifiers, and in this appli
cation are driven with signals so large that
they would he excessively strong signals to
the other classes of amplifiers. Such an input
signal and its corresponding output are
shown in dotted lines in Fig. 4.

Actuall y, in a Class C amplifier, the tube
is being used more like an electronic switch
than as a variable resistor. There's really
no difference, if you keep in mind that an
ordinary switch IS actually a resistor w ith
two values (one very high, 1Il the billion
ohm region, and the other very low, meas-
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tion in the individual rf cycles. What we
want to keep "linear" in such an amplifier
IS the modulation envelope of the signal,
and the Class Il amplifier preserves this nicely
in its single-tube version .

A secondary disadvantage is the fact that
a Class Il amplifier requires more careful ad
justment to obtain the proper operating
point. Grid bias, especially, is extremely criti
cal in this one.

The Class All circuit was developed pri- c:<;+-k
marily to overcome these disadvantages of ~ "2.-~::----
true Class B operation, and does so to a
great degree- although the disadvantages do
remain as the major Diles of Class All opera
lion as well.

In a Class All amplifier, bi as is not so
great as In Class B. Thus some plate CU T

rent Rows even with no signal. W hen signal
is applied, the positive-going portions pennit
addi tional plate current flow just as in Class
B operation, while the negative-going por
tions tend to cut plate current off completely.
However in a push-pull Class All amplifier
(and almost ass All amplifiers are opera ted
in push-pull arrangements) the other tube
supplies the missing half cycle.

The cross-over from one tube's operation
to the other occurs at the resting value
of plate current, though, which means that
both tubes are In operation for very small
signals and the first-one-then-the-other ac
tion applies only to the larger input signals.
Because the transition from cut-off to the
linear region of the tubes' transfer charac
teristic is gradual rather than abrupt, mov
ing the crossover point to a higher plate
current value tends to reduce crossover dis
tortion.

In the Class A amplifier, the main objec
tive was to accomplish «linea r" amplifica
tion without distortion. In both the Class B
and the All amplifiers, the idea was still to
amplify w ithout distortion, but circuit tricks
were necessary in order to get rid of the dis
tortion introduced by AB or B operation .

The Class C amplifier, on the other hand,
is int ended to distort its input signal. That
is, its purpose is to put out the largest
practical amount of power while washing
ofT all variations of signal level w hich may
be present in its input.

To do this, the tube's operating point
m ust be changed rather radically. Instead
of operating at the center of the lin ear
region, as in Class A; at cutoff, as in Class
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urcd in hundredths of an ohm ) . When you
operate the switch, you choose one of the
two values.

In the Class C amplifier, the very high
value of grid bias establishes the extra-high 
resistance or "off' condition of the switch
resistor represented by the tube. The "over
drive" level of the input signal establishes
the low-resistance or "on" condition. And
the transition between one condition and
the other, which carries operation all the
way through the linear region of the tube,
is made very rapid by the sharp rise and
fall of the signal waveform.

The inset illustration in Fig. 4 brings out
th is characteristic of the Class C amplifier .
For Class C use, the linear region of the
tube's transfer characteristic is only a
nuisance. Tubes designed primarily for Class
C operation, as a consequence, may not be
have very well if you attempt to use them
as linear amplifiers.

The advantage of Class C operation is its
efficiency. Theoretically, you can get as close
to 100% efficiency as you like in a Class C
circuit. In practice, 75 percent efficiency
can be reasonably expected, and with a
little care it's possible to stretch this to
85 percent or so (the remaining 15 percent
of output power can be gotten, all right,
hut it's in the Form of high-order harmonics
of the input signal, and any attempt to flse
it will get you in trouble for excessive har
monic radiationl ) .

Because the tube is being used as a switch,
virtually all the de power taken from the
power supply goes into the output signal.
The only part lost in the tube is the voltage
drop from plate to cathode, which usually
is only 20 to 50 volts at most; the rest of
the losses occur in the associated tuning
circuit, and in the process of converting
those switched current pulses back into a
reasonably harmonic-free signal waveform.

An additional advantage is that the power
output of a Class C amplifier is not affected
by the input-signal level (so long as the
input drive is enough to reach the maxi
mum-output level ), but ca n be controlled
easily b y controlling the applied plate volt
age. This means that modulation can be
applied to a Class C amplifier with ease.

The steady output level without regard
to input level , after a certain input thresh
old is reached, provides still another ad
vantage. A Class C amplifier can be used
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whenever a signal limiter is needed, so long
as there's no need to retain any of the ampli
tude variations. F~l receivers sometimes use
one or two stages of Class C amplifiers in
their if strips for just this purpose.

Disadvantages of Class C amplifiers vary
depending upon the application. The most
obvious is the extreme amplitude distortion
of the input signal, whieh makes them im
practical for use with signals which must
be amplified linearly (such as SSB or low
level-modulated AM ) . The high hnrmcnic
content of the output, if too great effi ciency
is sought, is another potential disadvantage;
it may be overcome by keeping grid bias
as small as possible while retaining the
desired operating conditions, and keeping
"drive" (input signal level) as low as possi
ble consistent with desired operation.

Wh ere Can An Amplifier Be Grounded?
In addition to the various "classes" of ampli
fier operation which we have just examined,
and which depend upon adjustment rather
than upon circuit changes, there arc many
different amplifier circuits.

Marry of the differences in these various
amplifier circuits have to do with the ground
ing of the amplifier. For instance, the "nor
mal" amplifier arrangement-that is, the one
most commonly encountered-operates with
its cathode grounded .

The cathode is not always actually directly
grounded (although it frequ ently is, espe
cia lly in rf amplifiers), but it is used as the
return point for both the input and output
circuits .

But we also have grounded-grid ampli
fiers, and, strange as it may sound, a
grounded-plate circuit. The grounded-plate
circuit is more often called the "cathode
follower".

These different types of grounding for
the input and output signals lead to vastly
different sets of operating characteristics for
otherwise identical amplifiers. The answer to
our question can be fully expressed only if
we can learn how the different groundings
make such vast changes in amplifier action.

Let's start by forgetting all about ampli
fi ers, tubes, and the like for a moment and
considering a simple "black box". This is
one of the favorite phrases of modern engi
neers, and with good reason . Any circuit
whatever can be considered as an opaque
blaek box; all we need know about it is
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Fig. 5- Any amplifier circuit reduces to the basic
arrangemen t shown at J; the separate input and
output leads to the cathode are to emphasize the
difference between input and output circuit. The
version shown at /I is electrically the same. It
may be grounded at any oj points A. B, or C, or
even at other points not directly associated with
a tube element. Most often, the cathode is grounded
as shown at //1 ; this permits hoth the input and
output circuits to work "agains t ground", II the
grid is grounded but the plate supply leit un
grounded as shown by solid lines at IV, th e circuit
is not changed. Breaking the plate-supply return
at X and connecting it as shown by the do tted
lines does change circuit action; text explains how
and why.

same general principles as the. triode, any
way) .

T he electrons boil off the heated cathode
and are drawn to the plate by the positive
plate voltage. On the way, they must pass
th e grid; the voltage between grid and
cathode controls the number of electrons
which negotiate the path from cathode to
plate.

Note that since we have only three ele
ments in this tube, we cannot have four
separate terminals on the black box model
of it. Two of the four terminals must con
nect to the same element.

And the mechanics of tube action dictate
that the cathode must be th e doubled-up
element, common to both input and output
circuits. The controlling voltage is that be
tween grid and cathode. The current con
trolled is th at between cathode and plate.
The control terminals, or input, then must
be the grid and the cathode, while the con
trolled terminals, or output, must be the
cathode and th e plate.

So th e tube is a three-terminal black box,
rather than fo ur. Fig. 5 shows this sche
matically; part I shows the input and output
circuits separately, using two leads to the
cathode, while part II uses a common cathode
lead.

Now so far as the tube is concerned
but only under some rather strict restric
tions-it makes no difference at all which
of these three terminals is connected to an
external ground. In fact, all three could be
kept unground ed , and the tube would still
do the same job.

But this is true only if both the input sig
nal and the output signal are isolated from
ground, both on the supply and the return
sides of the circuit, and the power supplies
also.

In any practical amplifier circuit, "ground"
means much more than just a connection to
chassis. "Ground" is the reference point for
all circuits, and is used to shield from each
other circuits which must be kept isolated.

And when "ground" is used in this way,
then it does make a major difference whether
the tube is grounded at point A or at point B.

When th e cathode (point A) is grounded ,
as in part III of Fig. 5, then the input
signal is applied between grid and cathode
and the output signal is taken between plate
and cathode. This corresponds to "normal'
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what its input and output terminals make
it act like. What is actually inside couldn't
concern us less, because in any practical
app lication of th eory, it's the results that
count ra ther than how they got there!

The classical "black box" studied by engi
neers usually has four terminals; two of
them are input, and the other two are for
output. Any needed power supply is con
sidered to be inside the box.

Any amplifier, you can see, can be thought
of as such a box. We put a signal in at the
input terminals, and we get out the ampli
fi ed signal at the output.

Similarly, just a vacuum tube is also a
"black box". We don't have to completely
understand the electron physics involved, or
the three-dimensional geometry which dic
tates the transfer characteristic, in order to
make good use of the tu be. All we need do
is supply it the proper voltages, an input
signal, and take off the output signal.

Right now let's ignore all the extra grids
found in most modern tubes and think only
of the classic triode with ca thode, grid, and
plate (the multi-grid tubes operate on the
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action within the tube and so is the "normal"
connection for an amplifier.

\Vhen we ground the grld instead (point
B) , as in part IV of the illustration, the first
effect is that the phase of the input signal
is effcctivelv reversed because it is ground
ed on the opposite side of the circuit from
"normal" connection.

If the isolated-output situation exists the
circuit would be as shown by solid lines in
part IV, and except for the phase reversal
the circuit would behave exactly the same
as that of part III, But the normal connec
tion of outp ut components and power sup
plies is as shown by dotted lines-and this
puts the input and output circuits in series
with each other.

This, in turn, means that all of the o-ut
put amplified current must Aow through the
innut circuit. Polarities are such that the,
input and output signals are in the same
phase, so our grounded-grid circuit has 100
percent positive feedback. It's kept from
oscillating by the fact that the feedback is
current feedback while the tube amplified
cottage. Still , the feedback results in much
lower input impedance, and much higher
output impedance, than we would find in a
grounded-cathode circuit using the same tube
in the same application.

The grid being connected directly to
ground makes it an effective shield between
plate and cathode, and this in turn permits
operation of the tube at frequencies which
otherwise would be too high to be practical
for a given type of construction. It was this
cha racteristic for which the grounded-grid
amplifier was first developed, and is still

one of the major uses of this type of circuit.
Since the input and output circuits are

in series when the grid is grounded, any
excess power in the input signal (above
that necessary to drive the amplifier ) passes
on through to the outp ut. This characteristic
is taken advantage of in the SSB linear
amplifier circuits which employ grounded
grid stages ; the low input impedance makes
a good match to low-power transmitters used
as exciters, and the power feed-through
makes it unnecessary to swamp out excess
input signal.

If the plate, rather than the grid, is
grounded, then the input and output signals
are effectively in parallel rather than in
series. This prevents the output voltage from
ever rising above the input voltage level ,
hut allows current amplification.

In this case, the feedback is of voltage
rather than current, hut is negative rather
than positive. The lOa-percent feedback re
duces distortion, and produces very low out
put impedance and high input impedance.

Cathode followers fi nd wide use in pre
ampli fi ers and test instruments, to present a
very high input impedance and reduce load
ing upon the circuits under test. They are
also employed in conjunction with other am
plifier circuits for special uses which we'll
examine a little later.

While we've only examined tubes, tran
sis tor amplifiers follow the same general
rilles. Fig. 6 tabulates the characteristics of
the various types of grounding for both tube
and transistor amplifiers.

Common Input/Output Ratios Impedances Gain
("Grounded") Voltage Current Out In E I PWR

Element

Vacuum Tubes

Cathode (Normal) > 1 > 1 Med Med Good Good H;gh
Grid >1 < I Low High Good None Med
Plat. [Ceth. Foil) < I >1 High Low None Good Med

Transistors

Emitter INormal) > 1 > 1 Med Med Good Good H;gh
Bese IEarly CKTS) > 1 < 1 Low High Good None Med
Collector ( Emitter Follower) < I > 1 Hleh Low None Good Med

Fig. 6- General characteristics of th e three different types of amplifier circuits are list ed above for
both tubes and tran sistors. Notice that circuit chumcteristics are det ermined by in /out ratios of volt
age and current, more than by choice of tube or transistor. All comparisons assume that the same tube
type or transistor type is used in the various circuits, of course. A low-gain tube with grounded
cathode may have , less gain than a high-gain tube in grounded-grid arrangement, still.
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Fig. 7- CatllOde,co11pled amplifier consis ts of cath
ode follower stage (a t left) direct-coupled to
grounded-grid stage (right) with common cathode
resistor. Almost any twin triode can be used ; lor
RF use the T V-tun er types are recommended. Cir
cuit can also be used [or audio by using resistor
capacitor input and output coupling rather than
the tuned circu its shown here. Circuit provides low
noise oj triode, gain equal /0 a single stage, and
does not require neutralization.

What Limits An Amplifiers Usefulness?
Amplifiers can he "cascaded", one after an
other, with the output signal of each furnish
ing the input signal to the next stage.

It might appear that any number of am
plifier stages could be cascaded, to get any
amount of gam we mi ght want. This isn't
the case, however. There are definite prac
tical limits to the number of stages which
we may cascade, and some good reasons for
those limits.

The extreme limiting factor rs "noise".
Any subs tance at a temperature greater
than absolute zero- which means anything
at an that exists m the real world- has at
least a few electrons in motion in it. They're
jittering about because of the energy of
heat, which is present in everything.

The exact number of electrons in motion
at any instant, and their direction of motion ,
IS totally unpredictable ; it's something like
trying to predict which kernel of corn IS

going to pop next in a corn-popper. Since
we cannot predict it. the electrical energy
whi ch results from this random motion of
electrons IS called "noise't.-und as we have
seen, everything has at least some electrical
noise present in it.

If we have several amp lifiers. each with
very high gam, and connect them in cas
cade with each other, we will quite rapidly
reach a point at which the noise present in
the input circuit of the first stage will pro
vide all the outp ut signal which the final
stage can accept . Any input signal at all,
under these conditions, would overdrive the
cascaded amp lifiers. Obviously, such an ar
rangement would not be usable.
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In practice, we reach the limit much
sooner. As soon as the amplified noise
reaches an objectionable level in the outp ut.
we have all the amp lification we can make
use of. This condition rs usually reached
by the time we stack three or four stages
in cascade with each other. if each stage has
"normal" gain,

The noise also sets another limit-it de-
o

tcrrnines the weakest input signal which
we can locate. Any signal weaker than the
noise cannot ever be made stronger than
the BOIse, because any amp lification which
we apply to this signal will be applied to
the noise as well.

This IS the reason that we find so much
emphasis a ll "low-noise" amplifiers for VHF
reception and for high-quality aud io work;
they permit weaker signals to be used.

Any practical amplifier also has a limita
tion in the bandwidth it will handle. While
we can build amplifiers to operate with de
signals, they're tricky; most amplifiers work
only on ac, and use coupling capaci tors to
isolate the stages from each other so far
as de is concerned .

These coupling capacitors establish a low
er limit on the amplifier's fr equency range.
\Vh en the reactance of the coupling capaci
tor is equal to the input impedance of the
next stage, half the signa l will be lost 111

voltage d rop across the capacitor, and as a
result the signal will get only half the amp li
fi cat ion which a higher-frequency signal
would get.

In addition, all practical amplifiers have
stray capacitance in parallel with the in
put and output circuits. . This stray capaci
tancc shunts off some of the output signal.
So long as the reactance of the stray C IS

much higher than the impedances designed
into the circuit, this has little effect- but
as the signal frequency goes up the reac
tance of the stray C goes down, while the
designed-in impedances tend to remain con
sta nt. This means that more of the signal
rs shunted off to ground, and again less
outp ut is obtained than we would expect.

The result is that any practical amplifier
has a closely defined operating bandwidth.
The low limit is set by the interstage coup
ling capacitors, and the upper limit by the
impedances m the circuit and the amount
of stray capacitance.

The bandwidth effect, also, is cumulative
as stages are cascaded .. At the low-frequency
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Fig. 8--Cascode circuit shown here rep/aced cath 
ode-coupled arrangement in most applications,
since gain is higher while noise is equally low
when same tubes are used. Lowest noise is obtained
if neut ralizat ion coil is added between plate of
lower half and cathode of upper, but performance
is usually adequ ate without coil as shown. While
circuit is usually employed as RF ampli fier, it
also may be used at audio by changing input
circuits accordingly.

and pentodes; each addi tional element in
troduces additional noise. The cathode
coupled circuit made it possible to use a
twin triode in place of one pentode, and
obtain approximately the same gain with
far less noise.

A somewhat similar circuit, developed
during World War II at the Radiation Labo
ratory of ~1.I.T. for radar use, surpassed
the cathode-coupled amplifier in perform
ance and rather rapidly supplanted it.

This circuit, shown in Fig. 8, is again a
pair of direct-coupled amplifier stages with
a grounded-grid output stage, but the input
stage is a conventional grounded-cathode
arrangement rather than a cathode follower.

The first stage is prevented from oscillat
ing or being affected b y feedback because
its load is the low impedance of the ground
ed-grid circuit; the gain is too low for oscil
lat ion. However, even so the gain is greater
than that of the cathode follower, and so
the gain of the two tubes amounts to that
which the two tubes would provide were
both used as grounded-grid (or four used
as cathode-coupled) stages.

The series circuit of Fig, 8 is the final
development stage ; originally, shunt feed
was used and the circuit was considerably•
more complicated .

This circuit, consisting of two tubes cas
caded to produce the performance of a
pentode, was dubbed the "cascade" circuit
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end, if each stage is giv ing only half the
amplification we would expect, then two
stages would give J2 x ~ or II the ampli fi 
cation we would expect, three stages would
give only ~~. and so forth. At the upper
end. the same type of action occurs. The
bandwidth of a multi-stage amplifier, then ,
is usually much less than that of any one of• •

its stages.
This last statement is not always true. If

all the stages except one are designed to
cover a very wide bandwidth, while the one
exception has narrow bandwidth, then the
narrow-band stage will establish bandwidth
for the entire amplifier. This situation is
frequently encountered in hi-fi amplifiers,
hut seldom in radio applications.

How Call Th e Limits Be Stretched? The
history of amplifier design is largely a his
tory of successive, successful attempts to
stretch the operating limits of existing am
plifiers. Early vacuum-tub e amplifiers had
limited ga in, narrow bandwidth, and were
difficult to adjust. Today's circuits, while based
on the same theoretical principles, can pro
vide more gain than we can use, almost
unlimited bandwidth, and virtual total free
dom from ad justments.

The major limiting factors, as we have
seen, are those of noise and of bandwidth.
Another factor, which we didn't discuss pre
viously because it is relatively unimportant
with modern tubes and careful circuit lay
out, is that of unintentional feedback. The
problem of unwanted feedback and tech
niques of neutralization were covered in the
"feedback" installment of the Advanced
Class course; they apply equally here.

The grounded-grid amplifier circuit em
ploys the grid of the tube as a shield b e
tween input and output circui ts to reduce
the feedhack problem-but it adds a new
one of its own in the fonn of its abnor
mally low input impedance.

To counter this, the "cathode-coupled"
amplifier circuit was developed. This circuit,
shown schematically in Fig. 7, is essentially
a cathode-follower to transform a high in
put impedance down to a low value without
voltage gain, coupled directly to a grounded
grid stage. The grounded-grid sta ge pro
vides voltage gain.

The cathode-coupled circuit works ex
tremely well, and combats not only feedback
but also the noise problem . Triode tubes in
herently have less noise than do tetrodes
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Fig. IG-DiDerential amplifier, often called simply
"diD amp" in industry, is capable of DC amplifica
tion with relatively simple circuits. Circuit amplifies
only the difference between the input signals, and
so cancels out any signal which appears on both
input leads at same t ime in same polarity (such
as hum or DC shift in power supply levels) . Bal
ance is maintained by common cathode resistor.
Pot entiometer may be added at junction o] load
resistors, with B + applied to arm of pot, to per 
mit static adjustment of balance as well.

At the other end of the frequency limit
the problem is somewhat different. As inter
stage coupling capacitors are made larger
to permit improved low-frequency response.
the amplifier's action 1Il recovenng from
brief overloads gets progressively worse. The
point is fin ally reached at which th e ampli
fier requires several seconds to recover from
a millisecond-long overload. -

The coupling capacitors can simply be
eliminated to provide response all the way
down the frequency scale to, and including,
dc. When this is done, though, any small
change in power-supply voltages or tube
characteristics is seen by all the following
stages as a signal to be amplified. Because
of this, a de amplifier is much more tricky
to keep operating p roperly.

One circuit widely used to overcome the
instability problem of th e de amplifier is
based on the idea that the two halves of
a single tube change at about the same
rate, and changes in power supply levels
cannot hurt the signal if they are made to
cancel themselves out. This circuit, the "dif
ferential" amplifier, is shown in Fig. 10.

In the differential amplifier, the signal to
be amplified IS applied, push-pull fashion,
to the two grids. Each half of the amplifier
stage operates essentially independently-but
the output is not taken from plate to ground
of either half. Instead, the di fferen ce in out
put levels between plates is used as the push
pull output signal.

by its inventors, and is still widely used
under that name.

While its main application is as a VHF
rf amplifier, the cascade circuit is also some
times used as an audio amplifier. Gain de
pends primarily upon the load seen by the
second stage, and if the variant shown in
F ig. 9 is used as much as 2000-time volt
age amplification may be obtained m a
single cascade circuit. In this VerSIOn, the
added parallel resistor permits additional
current flow through the "lower" tube sec
tion, keeping its gain high, while the extra
high va lued load resistor of the "upper" sec
tion produces a wide voltage swing.

The problem of adequate bandwidth is
attacked by many approaches . One of the
most common IS to use lower-than-normal
load impedances; this reduces the effect of
the unavoidable shunting stray capacitance
and so extends the frequency limit of the
amplifier upwards. As the load impedance is
reduced, however, the gam per stage goes
down accordingly and so more stages are
required to get the same gain . Fortunately,
the resulting narrowmg of bandwidth be
cause of added stages does not quite cancel '
out the improvement gained III the first
place. It's not uncommon, though , to find
eight to ten stages in a wide-band amplifier,
providing about the same gain you would
get from two or three narrow-band stages.

B+

o.
'" Of •" 0"'

--
----

±,.

00 --
,~ - - - -

,.
.7

rh

Fig. 9-This variant oj the cascade circuit pro
vides ultra-high gain, surpassing that normally ob
tained with pentodes , Extra-high load resistor in
output circuit is responsible [or high gain ; 22K
resistor shunting entire upper stage is necessary to
provide adequate current for lower stage. Output
impedance of this circuit is also very high and as
a result high-frequency cutoD is usually rather
low (below 3 kc) . Third triode may be added as
cathode follower to overcome part oi this problem.
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Any change of p ower-supply levels affects
both plates at the same time, and has little
effect upon the difference signal. Similarly,
any change of tube characteristics which
affects both halves of the tube is also can
celled out.

By using the common cathode resistor,
the cathode current of each half of the stage
feeds b ack some of that half's signal to the
other half. This improves the circuit's action
greatly, because the feedback can occur
only if unbalance is present (if the amplifier
is working as intended, the total cathode
current remains constant-any increase in
current in one half is offset by an equal
decrease in the other b alf) . Thus the de
sired difference signal is fr ee of feedback,
but any undesired components in that signal
due to circuit unbalance arc reduced by the
feedback.

This self-balancing works so well that the
circuit may be used to create the push-pull
signal required, from a single-ended input.
All you have to do is tie one grid to ground,
and feed the desired signal to tbe other grid .
The automatic balancing will put the proper
input signal on the grounded-grid side, to
produce the properly balanced push-pull out
put signal. Such a version is often found
in hi-f equipment, and also in sophisticated
test equipment.

If the cathode resistor is returned to a
negative supply of voltage approximately
equal to the positive plate supply, several
stages of differential amplifiers can b e cas
caded with all signal reference being to ac
tual ground. This approach is almost a stand
ard approach in lab oscilloscopes of the
medium-performance class (top-grade in
struments use different and much more com
plex amplifiers) .

Next Alonth. VHF interest is consistently
high ; so are the problems of TV!. Since
most TV broadcasting, and all ATV activity,
is in the VHF region and above, we'll com
bine these sub jects and explore them in our
next installment. •

Please Use Your
Zip Code When

W r iting 73
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* Price-$2 per 25 words for non-commercial ads; $10
per 25 words for business ventures . No display ads
or agency discount. Include your check with order.

... Deadline for ads is the 1st of the month two months
prior to publication . For example : January 1sf is the
deadline for the March issue which will be mailed
on the 10th of February.

* Type copy . Phrase and punctuate exactly as you wish
It to appear. No all-capital a ds.

* We will be the judge of suitability of ads. Our re
sponsibilit y for errors extends only to printing a cor
rect ad in a later issue .

* For $1 extra we can maintain a reply box for you.

* We cannot check int o ea ch advertiser, so Caveat
Emptor . . •

AMATEUR RADIO CERTII='ICATE: D isp la y im
p r e ss iv e 8~2" x 11" p e r son a lly endorsed certifica t e
in your shack. Send $1.00 t o A m a t e u r Ra dio Cer,
t ifica te , Bo x 244, M iami (Kendall Dr .) , F la. 33156.

I='OR SALE: National NCX -5-II with NCX -ACPS
& r emot e VFO (VX -50l). less tha n 2 years old.
$600.00 cash only . Will not ship! D w igh t Perkins
(WAIEPK) 617·272-5200, ext. 58, 9-4 weekdays;
a fte r 5 p.m. 617-391-4230.

NEED A VARIABLE CAPACITOR fo r t hat home
b r e w p r oject? W e may h a v e w hat you need at
more tha n 50% below r egular a mateu r n et . Send
fo r free flyer. A.R.C. Sales. 181 E. W ilson Bridge
Rd ., W o rt h in gt on , Oh io 43085.

I='OR SALE: Gonse t communicator II 110 and 6
volt, 2 MTR. S50.00. Will t rade fo r 12 volt C-B r ig.
H a rley E. Wyn n, 1415 Meitzler A v e ., Da n v ille ,
Ill. 61832.

WHOPPING BIG AUCTION. BARA Club a uction
at Downt owne r Cafeter ia, Benton H a rbor, M tch 
igan, March 16th , 1-5 p.m. Free parkin g . For map
a n d bulletin , write W8A EF, 653 Pear l Av., B ridge
man. MI 4-9106.

SPECIAL: A N/ SSQ-23A Sonobouvs. entire Navy
inventor y- ca p a citor converts t o 2 meters FM
% w a tt o ut. complete manual. only $5.95. Dean
D evelopmenis, 2612 L ibb ie D r ., La n sin g , M ich igan
48917,

SELL/SWAP: GPR·90 & GSB- l. Clegg 22er & S R
42A (all min t). D esir e H eath SB-401 & SB -200 in
like co n d ition. W9F ZD, PO B ox 13, Oakc r eek,
Wiscons in .
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DRAKE TR4 with AC & DC supply. H y -gai n
m o b ile antenna. mint, $450. T-222A frequency
m e t e r & sig generator 8 to 15 a nd 135 to 230 M C,
$50. WA2LIM . 212-428-6133.

3 PLASTIC HOLDERS will frame and protect 60
ca rds, $l.OO--Or ten holders $3.00. Prepaid & guar
anteed. Patent 3309805. 'I'e p a bco , Box 198N, Galla
ton, Tenn. 37066.

WRL'S USED GEAR h a s t rial- guarantee-te rms !
Gonset G 28- $99.95; H eath 8B-300-$229.95; HW22
$89.95; HW-10-$129.95 ; H allicraftcrs SR34C 
$149.95; SXI46-$189.95; Globe VHF62-$79.95 ; Swan
400/420--S299.95; 400/406-$239.95; Galaxy 300-
$139.95; V-$229.95; Vm k2-$279.95; H u n d r e d s more
-Free "blue-book" list . WR L . Box 919 , Council
Bluffs, Iow a 51501.

TEST EQUIPMENT WANTED: A ny equ ipmen t
made by H e wlett-P a cka r d , Tekt r o n ix , General
Ra d io , Stoddart. Measurements, Boonton. A lso
military types with URM-( ), TS-( I , SG-( ) and
similar nomenclatures . Waveguide and coaxial
components also needed . Please send accurate
description of what you have to sell and its
condition "to Tucker Electronics Company, Box
1050, G a rla n d , TX. 75040.

LINEAR BUILDERS: 100 MFD @ 3000 VD C Con,
densers. $30 each. Basil J . Weaver . 1821-C Ave. M ..
Lubbock, Texas.

RTTY GEAR FOR SALE. List issued monthly, 88
or 44 MHy torroids 5 for $2.00 postpaid. Elliott
Buchanan & Associates, Inc .. 1067 Mandana Blvd..
Oakland, California 94610.

DAYTON HAMVENTION April 26, 1969; Spon
sored by Dayton Amateur Radio Association for
the 18th year. Technical sessions, exhibits and
hidden transmitter hunt. An interesting ladies'
program for XYL. For information watch ads or
write Dayton Hamventton, Dept. S. Box 44, Day
ton , Ohio 45401.

FOR SALE: H eathkit Hw-30 with mobile powe r
s u p p ly. J. Gawronsky, 72 Wilson A v e ., Athol ,
M a ss. 01331.

ANNUAL W2·DX ROUND·UP Saturday, March
22, 1969 (S a tu rd a y prior to IEEE Convention) at
Holiday In n of Newark , 430 North Broad Street,
Newark, New J e r se y . Starts 1 P .M. T icke t
basis-afternoon program o nly, or total package
with prime r ib banquet . Aft e r n oon prog r am w ill
inc lude ta lks on speech p rocessing, a n ten n a p e r
fo rma nce, OX panel on " How To". Door p ri zes .
Conveniently reached by train . subway. a uto,
a nd b us. Further details call W 2LA. A lso can
201-226-4545 for 212-344-2997 both daytime.

UFO REPORT REPRINTED. The Symposium on
Unidentified Flying Objects of the House of Rep
resentat ives Committee on Science and Ast ro na ut
iC9 report is now available from Department A,
Clearing House, U.S, Department of Commerce,
Springfield, VA 22151 for $3, 00. If t here is t he
slightest shred of doubt in your m ind about the ex
istence of UF O's o r t heir tremendou s Importance,
then th is report is a must for yo u.

•

•

73 Magazine Foreign Subscription Agents
AUSTRALIA

The Wireless Institute of Australia
478 Victo ria Parade
East Melbourne

BRAZIL
Livraria Stark S/A
Caixa Postal 2786
Sao Paulo 1, SP Brazil

EUROPE, except Scandanavia
John Devoldere ON4UN
Bottelare, OV Belgium

GREAT BRITAIN
Jim Coote
56 Dinsda le Avenue
Kings Estate, Wallsend, No rthumberland
Radio Society of Great Britain
35 Doughty S t reet
London WC1
Short Wave Magazine
55 Victoria Street
Lo ndo n SW1

NEW ZEALAND
N.Z.A.R.T.
P.O. Box 5545
Au kla nd

SCANDANAVIA
Eskil Persson SM5CJP
Fro tunagrand 1
19400 Upplands Vasby, Sweden

SOUTH AFRICA
South African Radio Relay League
P.O. Box 39 11
Capetown, Sout h Afriea

FANTASTIC- 1969 New England A RRL Conven 
tion May 24-25, Swampcott . Massachusetts. Save
money! Early bird registration $10 i n c lu d in g Sat;
urday dinner, dance and night club entertain
ment . Be a winner. Every major manufacturer
will exhibit . plus top speakers from Science and
Industry. Tickets: WIKCO. John McCormick,
Berkeley Street, Taunton, Massachusetts.

--NO RT H E R N CALIFORNIA HAMS." Best deals
new and reconditioned equipment . Write, call or
stop for free estimate. The Wireless Shop. 1305
Tennessee, Vallejo, Calif. 707-643-2797 .

300 V @ l JLF brand new GE Pyronal oil capaci
tors $3 each. Can mail, 3-lbs. each shipping wt.,
FOB. P. Wa ndelt, RR # 1, Unadilla , New York
13849.

WANTED: M ilitary, commercial, surplus A ir
borne. ground. transmitters, receiver, testsets ac
cessories. Especia lly Collins. We pay freight and
cash. RHco Electronics, Bax 156, Annandale; Va.
Phone 703-560-5480 collect .

FOR SALE: National NCX-3, t hree-band SSB
transceiver with Eico 751 power supply. Good
work ing condition. $160 plus shipping. J WP, 1002
M a gnolia , Sanford, F lorida, 32771.

SELL: Hammarlund H Q-100-C w speaker, $75;
EICO 720 XMTR, $35 ; 722 VFO, $20; 730 m o dula
to r, $25. Everything FOB. Stephen Clifton
WA 2T YF , 800 West End Ave.. New York, N .Y.
10025.
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JENNINGS VACUUM VARIABLE CAPACITOR. Type VC8 
,,00. 25·.500 p! III 10 kv. I ncludes panel raounrlng bracket.
HllAXD xt;W. Fal.'LOry boxed. (5 Ibs.1 $39.9"
HAMMARLUNO AIR VARIABLE CAPACITOR. Type TeD 
240-J. Dual .utlOl) t ran lm lttlnll: I)·pe. 31-250 pt pe r leetlon
at 4250 volta. 10·3/16" L I: H' · W I: 2",," H . BRA.'\'"D
XE\\' . (10 lb•. ) ' 9.9"
STANCOR POWER SUPPLY CHOKE, Type C- IOO I. 10.5
Henrln at 110 rna . 30M \'0:1 Insulatlon. BRAND NEW.
Factory boxed. 13 lb• . I '1.00
QuantiUn are limited. Include l uftl d ent tor polIulI:e 100
Insuran~ln)' eueu will be refunded with sour ordn.

KA PTAIN S KOMPONENTS
2225 Alb loll St .. D.lly... . CoIol"ldo 80207 • (3M) 3"-3680

NO "FREE" CATALOG I
Our ne.... polio' ts 10 send " t'LYERS" only on a freE' basis:
Ind there ml)' tie no folio.... up ma Ulng unless rcu order
from t he ft)·e r.
We have a larte ratllog of etectronte parts & eq uipment
rever 100 pall:e., that will be supplied to those orderi ng
eeee l lo.OO from the rtre r. ('a ta log deposit Is $1.00 (mdse
cl.'rtllkate IUUl'dl

BIGELOW ELECTRONICS
Dept . 73. P.O, BOI: 71. BLU FF TON, OHIO 4581 7

- - - - -
YOUR SURPLUS WANTED BY

THE FASTEST GUN IN THE EAST

No horiing around . we pay tast . . . in 24
hours ... and we pay male. We ' ll swap or
trade ne w equrprnent too . . . We cuete last
100 . We a lso pay for shipping , insu ra nce , etc .

1
You ca ll fas t , nOW, co llect, for fas t Quote .

11"---.
_ SPACE ELECTRONICS

d iy. of MILITARY ELECTRONICS CORP.
I! Summit Ave. • East Pat6~on , N.J. 07407. (201 ) 791· 5050

VIBROPLEX
ENJOY EASY,

RESTFUL KEYING
$21.95 to $43.95
THE VIBROPLEX

CO., INC.
833 Broadway,
N. Y, 3. N .Y.

GO VHF
Go VHF the euy VHF Auoclates WI)'. Send tor de!crlPthe
Technlca. uuneum del criblnc our complete Une or TRAX ·
SISTOR RECEln~G COXVERTERS and YARACTOR
FREQUE.'\'"CY llVLTIPLIERS tor 50. 144. 220 432 and
1296 llHz. .

VHF ASSOCIATES. INC.
P.O. Box 22135. DENVER, COLORADO 80222

LARGEST SELECTION In United State.
AT LOWEST PRICE5-S-4B hr. delivery

FOR SALE: T-4X transmitter; Dr ake L4 lin ea r
amplifier; MS-4 speaker; W -4 wattmeter; R-4 re
ceiver; CDE rotor, a ntenna and tower. a nd (1)
world clock. Must sell to set tle estate. Earl Ha h n ,
1221 W . Mt . Vernon, Metamora, I ll. 61548.

EXCELLENT CONDITION HT-37 sideband exciter
-$225; Heathkit kilowatt amplifier "Warrior"
also in great shape-SI50. B e s t receiver ever
made, Collins R390. open to a ny r e a son a b le offer.
Gonset linear GSBIOI. needs power transformer.
other than t hat in fine condition-$7S. Amico
VHF converters for 2 & 6 meter with power
supply. these are factory wired units. S65 for all.
and one Lampkin 10SH-$125. K e n n e t h P. DU4
quette, 7 Johnson Av.. Plattsburgh. N .Y.

FOR SALE: GONSET 50-six meter transceiver.
Exc~llent , $150. Vandegrift. 4350 Heidelberg. St .
LoUIS. 63123.

SALE OR TRADE: RCA TM 21 color monitor. 2
RCA TKIO cameras, video DA's, proc. amp. Want
AR2AX speakers. tape deck. Lafayette HB 625
transceiver, SSB gear. etc . Make an offer. Harold
Ha r r ingto n , 908 W . Beaver A v e ., State College,
Pa. 16801.

GALAXY STATION: Galaxy V M K 2, Calibrator,
Vox, Delu x e console, remote VFO . AC 400 supply.
5450.00 FOB W A 0JIH, 1006 N . 76th St.. Omaha.
Neb. 68114. 397-5720.

HROSOO mint and various r a dio gear fo r sale
cheap. Write C. O. HUd son. 240 P ea chtre e S t .,
N. E" Atlanta, Georgia 30303.

WANTED: Ham AM o r SSB 100W transmitter.
WB4BU G , J . N. Holt. 1662 H a w aii Dr.. E . Jackson
ville, Fla. 32200.

SELL: DX100 $50, Seneca $150, AF68A $80. PMR8
$80. M1070 $20. A ll with cables and instruction
books. FOB 5 Fairland Street, Le xi n gto n . Mass.
02173. WIPEX.

HALLICRAFTERS SRISO with AC and DC power
supplies , Mobile mounting rack , $325. Dave Hein
baugh KOZMA. Belle Fourche. So. Dak . 57717.
Ph. 602-892-2256 .

CONVENTION 69
ARRL NATIONAL

Des Moines, Iowa
June 20, 21, 22

P.O. Bax 1051. 50311

CRYSTALS

Thousands of frequencies in stock.
!ypes Includ e HC6/U Hell/U.
FI·241, FI-24] , FT-171, etc.
SEND IDe: lor catalog with osdllator
circuits. Refunded on first order.
2400B erntal Dr.. Ft. Myera. FIL 1S90 1

THE TENTH ANNUAL NEW YORK STATE
SOUTHERN TIER HAM FEST sponsored by the
IBM Amateur Radio Club, QCWA. AREC and af
filiated clubs will be held on April 19, 1969 at St .
John's Memorial Center in Johnson City. N .Y.,
starting at I PM. Adult tickets S4.50 and Student
tickets $2.50. Advance sale only. Closing date on
ticket sales is April 16th. Afternoon activities in
clude speeches, displays and contests . Surprise
events throughout the day. B a n q u e t / Din n e r
promptly at 7 PM. T icket s and fu ll particulars
may be obta ined from ticket chairman , J oe
K u n t z. W A 2ZTY, 1020 Fo rres t R oa d , E n d w ell , N .Y.
Z ip code 13760. Do n 't miss t his one.
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Ie MORE
2 for 1.50
2 for 1.50
2 for 1 . 50
2 for 1.50
2 for 1 .50
2 for 1.30

2 for 1.50
2 for 1 .50
2 for 1 .50
2 for 1 ,70
2 fo r 1.50
2 for 1,50
2 for 1.50
2 for 1. 50
2 for 1.50
2 for 1.70
2 for 1.50
2 for 1.70
2 for 1,99
2 for 1,30
2 for 1.30
2 for 1.30
2 for 1.30
2 for 1.99
2 for 1.50
2 for 1.50
2 for 1 .50

By ter t he Lh::g es t I n teg rn ted Circuit. Sate in our
h is tory. NOBODY! That"s r ht h t NO BO D Y under
sells Poh,' Pak~. Ima~i ne - buy I I n t egrated Circuit
at OUI' harJ:al n )JrJct' and J{t.'t the 2nd one l o r
ONLY 1(' ... t hat's rhth t ON E C E NT: N O
LIM!": PER I.TE!\I ! Ever-y i tem R"Uarant~1 as
ad verused. A ll Inelu/l e ,l a ta o n I n teg ra ted CiI'l'uit~
~I(..h'·n:'atie~ . a nd fir hookups, Itnll as much HII 40
cu-eu us. T H IS OFFEH I S LIMITI;;D!

MONEY BACK GUARANTEE! EACH
Buffe T , 1 for T.49
H~S F lip F ioll 1 for 1 ,49
3 In , Gate N a nd / N or T for 1. 49
:! I npu t gate N a nd /No r 1 for 1.49
H al f a dder 1 for 1.49
Dual Two In put Gate 1 for 1 .29

Dual T w o Input Gate 1 for 1.49
Dual 3 I n p u t Gate Nand /No r 1 for 1 .49
.JK-Fl ip F lop 1 for 1.49
J K Flip I" lop .. , , 1 for 1 .69
Dual 2 I nnut Gate. E xplIndcl' 1 for 1.49
quad I n verter- 1 for 1 .49
HUII I 4 Input Gate Nand/NoT , 1 for 1 .49
DUIlI I n put Gate. EXIJa nd " r 1 for 1.49
Dual 4 I n p u t Power Gate : 1 for 1.49
Clocked Flip FloJ) 1 for 1.69
Quad 2 I nput Ga t e N a nd /Nor 1 for 1 .49
Clocked F lip Flop , 1 for 1 .69
A C Bin a r y 1 for 1 .98
DUf\1 Z Pi n put I nve r t er Ga t e 1 for 1 ,29
Dual .j Input and Gate 1 for 1.29
R Input and Gate w 2 cutr.ut 1 for t .29
Dua l 2 I n p u t Buffer 1 for 1 .29
Dua l Hank (h old) F lip Flop 1 for 1 .98
Dual ·1 I n p u t Gate w/expander 1 for 1.49
T I·jlJle Ga t e " 1 for 1 .49
Triple Cate " 1 for 1 .49

• Two iden ti ca l I C 's in one luU"k aKe

fairchild No .

B900
902

~
:g~.9W
904·904·
910

B9 14-91 4·
915o 923

ad 92' ·92"
925
921o 930

~
933
944
945
946o 948

§ '50
952
954o 955o 956

8
8 :~~

962
96'

7J [Q5. I RADIO ELECTRONICS.

ELECTRONICS WORLD.

include uses as described in

$100,000

"EYE SEE"
INTEGRATED

CIRCUIT
BONANZA BY

POLY PAK
FOR 1969

LINEAR AMPLIFIERS w i,1I CirCllitl Ida'.

o 709C HI·GA IN OPEIATIONAL $3 .69
o 711 C DUAL COMPARATOR * $1.98

PIV
50

100
200
400
600
800

1000

3A
0.0 6
0.07
0 .09
0 .16
0.20

B.30
.40

6A
o .16
D .22o .30o .40o .55
o .75o .90

12A
o .20o .25
D .39o .50o .75o .90
0 1.15

55A
u .50o ,7 5
0 1. 25
0 1.50
0 1.80
0 2. 30
0 2.70

EPOXY SILICON TRANSISTORS
o 3.fK-4046, lW, O.SA, npn , 2S0MC $1. 00
o 3.2N3568, 3S0MW. 200MC, 2ooBVC, NPN $1.00o 4~2N3S63, NPN, 6OOMC. 200MW , $1. 00o 3·2N3683. NPN, 10ooMC, SMA, 200MW .. $1, 00o 3-14 WATT . 8.5000. npn , 3A " $1 .00o 4~2N4313 . PNP, 600MC, 200MW $1 .00o 4.2N3S65, 500HFE, npn , 200MC $1 .00

GLASS FIBER OPTICS 3::; 51
Well, these light guides plastic jac ket:
transm it light from one point to
another much as copper
wire tra nsmits electrica l energy. Cuts like Wire

1 AMP TOP HAT AND EPOXIES
PIV SALE PI V SALE PIV SALE
50 0 .05 800 0 . 19 18000 .87

100 0 .07 1000 0 .31 2000 0 1.05
200 0 .08 1200 0 .44 3000 0 1.60
400 0 .11 '4000 .62 40000 1.90
600 0 .16 1600 0 .72 10000 0 • .80

Terms: add p os t age . Rated: net 30, cod's 25 %
Phone Orders: Wakefield. Mass . (617 ) 24 5~3829

Reta il: 211 Alhion . sr ., Wakefield . Mass .

SILICON
<-~'> CONTROLLED

S RECTIFIERS

PRY I 3A I 7A I 20A I
50 I .35 I .45 I .70 I

100 I .50 I .65 I 1.00 I
200 I .70 I .9 5 I 1.30 I
300 I .90 I 1.25 I 1.70 I
400 I 1.20 I 1.60 I 2.10 I

I
:2:00 I 1.50 I 2.00 I 2.50 i
600 I 1.80 I 2.40 I 3 .00 I

GIANT SPR I NG CATALOG ON: Parts. Ret t i fiers, 10c6 0 Tran sistors, SCRs , I. C.' s, EqUiPmr'_".t~.~'_t.c.;n.;-;~~_

TR~~T~~~R~' for 51~~Y~N:~,~~:ajlA1s ·1

Act ual Size

MICROMINIATURr

SILICON RECTIFIERS

1.

PlY Sole PlY
50 C 5c 600

100 0 7, 800
20$1 0 9, 1000
400 0 12, 1200

* Hondles 2 Amps

2 AMP
800 P I V
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LIBERTY
PAYS MORE! LIBERTY

OFFERS MORE!

Only $120.00

thls 4';'
There is

with
unit.

PRESTEL FIELD STRENGTH..METER
(Model 6T4Gl

Frequency Range: 40 to 230
and 470 to 860 Megahertz:.
Calibrated outward from 10
to 50,000 Microvolts. Nothing
makes it easier to properly and
speedily find the correct place
to install TV, FM and Com
munication Antennas. You can
measure and hear the signals

volt battery economically powered
nothing else like it!

WILL BUY
FOR CASH,
ALL TYPES

ELECTRON TUBES
SEMICONDUCTORS
Military Electronic

Equipment
Test Equipment

•
•
•

•
WIRE, WRITE, PHONE COLLECT! WE PAY FREIGHT ON ALL PURCHASES WE MAKE

Liberty Electronics, Inc.
,

548 Broadway, New York, New York 10012, Phone 212·925·6000
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A GREAT RIG .. . Now even Better than Beforel
D e signed for the Amateur whose interest is 80 and 40
meter SSB. Here's Power (now 400 watts l) to make
good contacts ... a Selective Receiver... Stability .. •
Compactness (only 5xll%xl O"). It was a great value
at the old price. Now MOU get 100 watts more power
and can buy either oj these two great packages at
$20.00 lessl Buy now on our easy monthly tenusI

·400 wattl PEP-SSB • Rugged
Rel iable Printed Circuitry ·2k-Hz
Dial Calibration· Dual-Speed
Vernier VFO tuning • E-Z One
Knob Tune-Up - "Just Peak Out
put" • Built-in Speaker • Mobile
Bracket lupplied • Combination
"S" and Output meter • Crystal
Lattice f ilter.

A Rea' POWERHOUSE
at a Rea' WRL Bargain Price'

Name _

Address _

City· Sta te Zip _

Includes: 1 ea.: Duo-Bander 84,
DC384 Power Supply, one Band
spanner Antenna, BDYF Mount,
350C mie, Mic Plug, PL 259 Plug,
UG176/U Red ucer and 25' HeSS/U
coax Cable. tJl supply cables are
included.

ORDER, ZZMAI03 package. $279.95
($14 monthly)

A Complete 80-40 MeteI'
MOBILE PACKAGEI

ORDER, ZZ~L\104 Package. $205.00
($10 monthly)

ORDER: ZZMAI05 Package. $235.00
(Same as above with 400 waU AC r- • _
supply) ($12 monthly).

WORLD RADIO LABORATORIES, Inc.
• 3415 West Broadway Counci l Bluffs, Iowa 51501
• Please ship me the following:
• 0 Duo-Bander 84 66MA059 $159.95

o D uo-Bander MOBILE Package ZZMAI03
o Duo-Band er Fixed Package ZZMAI04
o D uo-Bander Fixed Package Z ZMAI05
o Your FREE 1968 HAM Catalog
o My Check or Money Order for $ is attached.
o Charge it to my \ VRL charge acct. #, _

*Sorry - these reduced prices are without trade. Write us for trade-prices

OR•••
A Complete 80-40 Meter
FIXED STATION PACKAGEI

Includes 1 ea.: Duo-Bander 84, AC48 250
watt supp ly. 80/40 Duo-Doublet Antenna
kit. 350 mtc., Mic. Plug, PL2S9 Plug, UG·
176/U Reducer and 100 It, RG58/U coax
cable.
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DRAKE4LINE Superior performance-versatility!

Versatility ••.
Accuracy •• •
Dependability •••

• Linear permeablll ty tun ed YFO with 1 kc dial divisions .
VFO and crysta l frequencies pre-mixed for all-band sta
bi lity • Covers ham band. 80. 40. 20. 15 meters completely
and 28.5 to 29.0 Me o f 10 meters w ith crystals furn ished
• Any ten 500 kc ranges between 1.5 Ilnd 30 Me can be
covered w ith accessory crystals for 160 meters, MARS, etc.
(5.0-6.0 Me not recomm ended) • Four bandwidths of selec
tivity, 0.4 ec . 1.2 kc , 2.4 kc and • .8 kc • Passband tuning
gives sideband se lection , w ithout retuning . Nol, e b lanke,
that work. on CWo 5SB, and AM is bui lt-in . Notch fil ter
and 25 Kc crystal cal ibrator are built-in . Product detectof
for SSB/CW, diode detector for AM • Crystal Lattice Ptner
gives superior cross modu lat ion and overload characteris
tics _ Solid Stal. Permeability Tuned VFO _ 10 tubes, 10
transistors, 17 d iodes and 2 in tegrated ci rcui ts _ AVC lor
SSB or high-speed break- in CW _ Exc. llent Overtoad and
Cro•• Modula tion characterist ic. _ Dimensions: 5 1h"'H,
10 %"W, 12 ''' "0. Vii.' 16 ms. $430°°

Use YFO of either
R-4B or T-4XB for
transcal... lng or
separately.

- Co...ers ham bands 80, 40, 20, 15 meters completely and
28.5 to 29.0 Me of 10 meters w ith crysta ls furnished; MARS
and other frequencies w ith accessory crystals, except 2.3
3.5-6. 10.5-12 Me, _ Upper and Lower Sideband on all
frequencies _ Aulomatlc Transmit Recel ...e Switching on
CW (semi break-in) _ Controlled Carrier Modulation 'or
AM Is completely compatible with SSB linear ampli fiers
_ VOX or pn on SSB and AM bu ilt- in _ AdJuslabl. PI
N.twork Output a Two a-pol. Cryslal-lattic. Fill.,. for
sideband selection, 2A kc bandwidth _ Transmllting AGC
prevents lIat topping _ Shaped Grid Block Kaying with
side tone output a 200 Walts PEP Input on SSB- 200 watts
input ew _ Meier Indicates pial. currenl and r.latl.... out
put _ Compact size; rug ged construction • Solid Siale

• Permeabili ty Tuned YFO with 1 kc div is ions . Solid Stat.
HF Crystal cseuretor _ 11 Tubas, 3 Transisto,. and 12
diodes. Dimensions: 5 V~ "H , 10 J/. "W, 12 '/. ..0 . WL: 14 lbs.

$4490 0

HAMS
SAY ..•

'Rest~erRuy

since -t1tR. 2 -Rr
CW TRANSMITTER

For Novice thru Extra Class ...

$22900

Excellent performance at low cost
_ Tripi. Con...erslon _ Crystal-controlled Firs! Con....rter _
500 kc ranges for 80, 40, 20, 15 and 10 Meters _ Also any
500 kc ran g. between 3.0 me and 30 me by insert ing an
accessory c rvstar _ Temperatur. -compensaled VFO Tun
Ing _ seteetebre Sidebands withou t retun ing _ 'three
Bandwidths- A . 2.4. 4.8 kc at 6 db _ Solid-slate Aud io,
Product and AM Detectors . AVC Amp and Xta1Osc _ AYC
Switch (Fast, Slow and 011) _ SSB. AM and CW with AVe
and S-mete r _ Works Break-in CW with 2-NT Xmtr _
19 Tubes and Semi-Conduclors _ Dlm.ns lons: 11 ~'i."W x
6%~ "H x 9%~ "D . WI. : 13\oS Ins.

Accassorlas a...allable : 100 kC Cal ibrator, a Multip lier,
Match ing Speaker, No ise Blanker, Crystals for othe r
ranges.

Built·in essentials and accessories
• 100 Watts Input (can be reduced to 75 walls fo r novice)
• Operal.s Break-In CWo Semi Br.ak-In CW or Manual
CW with Drake 2-C or other receivers a Automatic Trans
mil Switching _ Sid. Tone Oscillalor built in • Antenna
Change-ave, Relay bu i lt In • PI-Network output w ith f ixed
loading _ La Pa.. Filter against TVI bu il l In _ Drop-out
delay of change-over relay ad justable _ CW Co...erage on
SO. 40, 20. 15, 10 Meters ' Simplitied Tuning. Frequency
Spotting without xmtr output _ Grid Block Keying _ Cod.
Practice in stand-by posit ion _ 13 Tubes and Semi-Con
ductors _ Dlmenalonl: 9*"Wx6%~"H x9%~"0 . WI.: 12\oS Ibs.

$14900
Ace...orl•• available: Antenna Match ing Network,
and Crystals.
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