


S"',"N·-IOO SINt.Ul SIIIEIl,"XU TIIANS­
CI':I\' I':n 400 watts P.E.P. input, 10 through 80
meters. Fixed sta t ion, portable, or mobile. SSB, AM,
and CWo

$375

S\VAN-420 FUI.I. COVEUAGt: ....It:·
ltUENCY CONTUOL UNIT Hi ghl y stab le
transistorized VFO designed for fi xed stat ion opera­
t ion . 20 ranges 200 kc each. Ill ustrated above as
companion to SWAN-400.

$120

S"·,"N·-t06 ~IINIATl:inIZEltCONTIHI
l:iNIT Provides phone band coverage. Design,
for mobile insta llation . May also be used for fix ,
sta tion. Highly sta ble t ransistorized VFO in a co,
pact package.

$1

ACCESSOIlIES:

• AC POWER SUPPLY, MODEL 117B $

• MOBILE POWER SUPPLY,
MODEL 512 $I<

• PLUG·IN VOX UNIT, MODEL VX·l , . . , $

See your Swan Deafer for complete specifications.
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The past few weeks have been eventful for
amateur radio. T he Institute started m ailing its
weekly newsletters to every U. S. Senator, U. S.
Representative, Governor and government of­
ficial involved with radio. T his has met with
an enthusiastic response.

F irst reports of the ARRL board of directors
meeting indicate that it went off remarkably
smoothly, considering the serious p roblems
facing them from RM-499, dropping member­
ship, the Coca-Cola scandal, and the di sinte­
gration of lARU Region 2. We'll all be watch­
ing for the minutes of the meeting in the July
QST.

CQ devoted an editorial to me, for which
1 thank them. A couple Jetters from 10AR
members cover this p ret ty well . . . see page
62.

The Dayton H amvention went off smoothly
in its new quarters. For the first time since I
can remember people weren't jammed like
the New York subways trying to get from one
exhibitor to another. I've been p retty h ard on
the ARRL HQ for R~1-499 and other things of
late and 1 sort of expected to be taken to task
by fellows that hadn't bothered to find out
what was really happening. All J got was hun­
dreds and hundreds of compliments for having
the courage to bring points of dispute out in
the open .

W3NL published a letter that 1 had sent to
all ARRL directors well before the board meet­
ing. 1 hadn't published this myself for 1 didn't
want to have them think that I was making a
grandstand play. The gist of the letter was that
all of us will be watching the minutes of this
years meeting to see whioh d irectors h ave
shown in itiative. I explained that I intended to
nse 73 this Fall to bring more light into the
eleotion of d irectors than they h ave ever seen
before. I want to encourage intelligent dedi­
cated amateurs to run for director and I am
willing to devote space in 73 to their qualifica­
tions and their platforms. I also m entioned that
I knew a simple way for the League to increase
its yearly income by from $250,000 to $500,-

2

000. Only one director, Phil Spencer W5LDH
from the Delta Division, answered my letter at
all. Phil sent me a copy of the results of his
ballot on 499, mentioning that Huntoon re­
fused to publish it . No one showed even a
slight interest in upping the ARRL income.

Point two of The Amateur's Code has always
bothered me a bit. "The Amateur is Loyal .. .
He owes his amateur radio to the American
Radio Relay League, and he offers it his un­
swerving loyalty." Back in the early days of
amateur rad io there is no question that Hiram
Maxim did preserve ham radio. But during the
28 years that I've been following the hobby 1
don' t know of any in stance where the ARRL
saved ham radio. What has the present genera­
tion of HQ men done to earn our unswerving
loyalty?

Back in 1958 there was growing concern
over the 1959 Geneva Conference and ARRL's
lack of any program to counter the almost
universal demand for a reduction in the ama­
teur bands. When 1 talked with the heads and
important officials of clubs in Europe I found
them extremely critical of ARRL leadership.
In 1959 I attended the Geneva Conference as
a delegate and watched the miracle which
saved our skins: the USSR and its satellites sup­
ported the U. S. proposal to put off frequency
allocation changes until the next conference.

On m y visi t to Europe last October I did not
find any increase in confidence in AHRL. T he
p roblem seems mostly to be a lack of any p ro­
gram. First reports of the IARU Region 2 meet­
ing in Mexico City in April tell us that the
delegates from South and Central American
radio clubs listen ed to Hoover and Huntoon
try to explain the ARRL/ IARU "program"
and ended up so fu rious that they refused to
join the JARU Region 2 and set up their own
separate organization , complete wi th officers
(Antonio Pita , p resident) the Interamerican
Amateur radio Union. They did permit the
ARRL to join as long as they picked up
90% of the bill ($4500 worth of crow eating )
for the meeting. Tempers flared and I under­
stand that Hunty had to be shut up by the
Panamanian delegate and was told that if he
h ad anything else to say, to say it through his
delegate, Mr. Dennison . (If I have any dis­
tortion of the actual facts I am most anxious
to get corrections.)

73 is still unacceptable as an exhibitor at the
Convention. Several m anufacturers have writ­
ten to say that they are going to pass it up as
a result. 1 understand that the ARRL Directors
were told that Harry Dannals W2TUK will be
he official whipping boy for this one. Good
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ACF-2 Two-crystal filter c ircuit
using low im pedan ce link input
and 2K resisti ve output load.
U nwanted si de band r ej ec t io n
greater than 30 db. $9.95

ACF-4 Four-crystal f ilter c ir­
cuit using nomi nal 600 ohm
in put and output. Unwanted
sideband reject ion greater than
40 db . $18.95

• 9 me ce nt er frequen cy
• Bandpass 6 db 3 kc (approximate)

SINGLE
SIDEBAND

FILTERS

'" Add-On-Circuit

-

ACf-6 Six-c rystal f ilter c i rc uit using nom inal 600
ohm in put and output . Unwanted sideband rej ection
greate r t han 55 db. $27.95

MATCHING OSCILLATOR CRYSTALS for the ACF

fi lter ser ies. Recommended for use in 0 5-4 osci l lator.
CY-6-9LO $4.40
CY-6-9HI $4.40

0 $·4 Cryst al Osc illator $6.95

SE ·6F Mount ing Case
Spec ial AOC case for mo unt ing f i lter plates.

$5.50

Zone.cc.State

P L EA S E P R I NT

City

Address _

Intern at ional Crystal Mfg. Co" Inc .
18 North Lee, Oklahoma City, Ok lahoma
Please rush 1964 catalog.

Name-------c=~===c;_----
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cho ice. Should he decide to run for Hudson
Division Director this fall we'll bring you a
fascinating resume of this guy.

Amateurs visiting the Fair will want to see
the ARRL Sponsored station K2US in the
Coca-Cola pavilion. It is difficult to find with­
out exact instructions for it is well out of the
path of the normal F air goer. \Vhen you enter
the Coca-Cola pavilion do not follow the main
stream of the crowd off to the left, instead look
for a stairw ay over on your right. Go up two
and a half flights and then you'll see a small
room with a place for a few people to peer
th rough th e glass. Only official HARC ops can
op erate the station, desp ite the ad in QST that
all you have to do is show your ham license and
you can operate. It is hard to believe the re­
ports that the $75,000 a year man for Coca­
Cola who made the deal with Hunty was
forced to resign as a result. I don't know why
Hunty decided that only Hallicrafters equip­
ment could he used at K2US and I don't be­
lieve any of the explanations I've heard so far.
It is a shame that Hallicrufters had to get stuck
in the middle of this.

Enough people got upset over this whole
matter so that the Pan American Radio Club
in New York got permiss ion to set up a ham
station right on the ground floor of the Vene­
zuelan Pavilion . Th is station , set up with
equipment by National, Galaxy, Hemmarlund,
Waters, etc., will be on view to the millions of
Fair goers and should accomplish the purpose
of the ill-fated ARRL exhibit. The call of this
station is WA2USA. All of us should be
thankful for the interest and industry of this
club which has resulted in ham rad io really
being seen at the World's Fair.

I notice that attention is being called to calls
other than W2NSD that I have. The big sta­
tion on 73 Mountain is licensed as \V2NSD/ 1.
The station at our IIQ buildin g is KIFYP. I
also have a cn call of 2W3519 which was
used last year in the hunt for a lost boy on 73
Mountain using two Johnson Messengers. I
also have N0 AOE in Navy MARS and used
to have AF2NSD, XE0NSD, W4NSD"
FL8NSD, KC4AF, F08AS and others.

Speaking of the Mountain, we got back up
there the other day for the first time since the
snow melted and found that everything was
in good shape. All of the towers and beams
were still up in place. \Vith the great emphasis
that we are putting on the Institute I did n' t
see how we would be able to get the shack set
up in time for the June QST contest. The 288
element two meter beam still has to have feed-

(Turn to page 75 )

Height
MPH
125
140
150
125
140
140

•
In

Height Min.
MPH Hgt.
86 32
90 32

100 32
86 33

100 33
86 38

E-Z WAY
TOWERS, INC.

5901 E. BROADWAY
TAMPA, FLORIDA

WIND LOAD CHART
Full Height Hall
Hgt. MPH Hgt.
66 60 50
66 75 50
66 90 50
75 60 55
75 75 55
88 GO 65

MODEL TOm 66-3

MOTOR WINCH
The E -Z wuy Motor Winch raises
und lowcrs towers to any height with­
out guys . \Vhen towers arc motorized
a la rger beam can be used because
the tower is normally lowered to
safer elevations. Standard features :
Combina tion worm gear drive ; totally
enclosed motor and gear box; remote
control switch ; spi ral grooved winch
d rum; posit ive crank down and limit­
er switches. Assembled complete
with hardware and instructions, jus t
$389.50 for TORBZ 66-3; $399.50
for TOHBZ 75-3 and $495.00 fa,
TOHBZ 88-3.

Ant.
Wind Area

22.2
13.2
82

17.0
10.0
12

the LEADER
CRANK-UP
TOWER
DESIGN

NEW E-Z WAY HERCULEI
OELIVERI THE ULTIMATE IN TOWER POWER

The full-strength Hercules 66-3 has
diagonal braci ng- a unique feature
in all E-Z W ay Towers. It's designed
to su pport a la rge 20 III or 40 III beam:
401. Du-band: or 6 cl Tribund Wind
area 22 feet at 66 feet i ll 60 },,1PH
winds.
The ,3 sections of the H ercules tele­
scope from a minimum height of 30
feet to a maximum 62 feet.
A worm gear winch tilts the tower

-,. over for easy access to your beam.

HE RCULES Painted Galvani zed
TORBI 66·J 955.00 1,095.00
TORSl 75-3 1,055.00 1,240.00
TORSl 88-3 1, 187.50 1,393. 50

100' 11 5' Heigllls available

Model
TORBI 66-3
TORSI 66-3
TORBI 66·]
TORBI 75·J
TORSI 75-3
TORSI 88·]
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me ers
relax ...
for the BEST
in HF and VHF
listening

•
HAMMARLUND'S

the only* receiver capturing all popular Ham Bands.

" Except for the Hammarlund HQ·U OA·VHF

Coming soon-Matching t ran smit accessories
for the Fabulous HX·50.

HRmmRRLUND
MANUFACTURING COMPANY
A GIANN INI SCIEN TIFIC COMPANY
53 We st 23rd S t r e e t , New York 10. Ne w York

The exciting HQ·170A·VHF is the first and only Ham Band receive r that gives you everything you want. Sepa­
ra te NuVistor front ends (O .3J.t,V for 10 db SIN) for both 6 and 2 meters completely eliminates the need for
add-on converters or jury-rigged adaptations. Built-in 6 and 2 meter operation employs matched circuitry
for outstanding performance.

Here is an sse receiver that combines basic operating excellence with all of the extra featu res you
want to make it a versatile, "fun-to-work-with" unit. Full coverage from 2 to 160 meters, exce llent electri­
cal end mechan ical stability. expanded vernier tuning and a host of truly incomparable HQ-170A featu res
makes this re ceiver the new First Choice for the amateur fraternity.

The HQ·170A·VHF is the most versatile, and most
complete amateur band receiver now available on
the market -one neat package contains all the
flexibility you need-superlative AM, CW and SSB
reception on All popular amateur bands.

'-" "

I'm intererested. Please send HQ-170A·VH F info to:

Name _

Addre ss _

City Zone_ _ :State _
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6 Meter AM and SSB

Tra nsm itter

from the

T-51A/ ARQ-8
Le roy May W5AJG
9428 Hobart S,·.
Dal las 18, Texos

Ph oto credit: Jim Dungan, Dallal

T he T-,~ lA/ARQ-8 transmitter was one of a
series of Radar Jamming units used in \V\VII.
Exact operating d etails of this transmitter arc
not known to the writer but apparently con­
sisted of a variable self-excited oscillator tube
(6\'6 ) , d riving on 832A mixer stage and this
in turn driving the final 832A, or in some
eases , an 82gB. A noise source was in jected
into the 832A m ixer stage via its grid circuit
and mixed with the excitation from the 6V6
oscillator tube.

The frequency range was from approximately
30 me to 100 me, and made use of roller coil
inductors ( rolla coils) , ra ther than the con­
ventional LC circuits. This enabled the un it to
cover this wide ran ge of tuning. Some of the
equipment came equipped wi th an 832A in
the final stage and some units contained an
82gB tube,

."-
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Upon inspection, it was felt this transmitter
could be mod ified into a d ecent 50 me unit
without too man y changes. This was done
some four years ago and has since rendered
excellent service. Ac tually, the unit is easily
conver ted into an SSB exci ter as well, and
this was d one at the same time with a second
identical unit. T he SSB version will be d e­
scribed later.

As an A~l transmitter and/or exciter, this
modified u nit can use either an 832A in the
fin al with an output of about 20 watts, or an
829B, with up to about 60 to 63 watts out­
put. This represents 100 watts or so input
power, in the latter case. This is the condition
which we will describe.

T he original circuit was wire traced and is
drawn ou t in Fig. 1. T he modified .SO me AM
transmitt er is shown in F ig. 2. On the modified
schematic, the origi nal components are left
unmarked, while the added or chan ged parts
are so ind icated with thei r values. This modi­
fied unit may be modulated, and if so, a

•

modulator of about 50 watts or so will be
required . The 829B operates as a Class "C"
amplifier. A jack is p rovided for C\V opera­
tion- and un der such operation, the input can
be jacked up a bit high er still, without damage
to the 82913. Should the transmitter be used as
an exci ter to d rive something more powerful,
the T -51A IARQ-8 plate voltage may be re­
duced until the minimum desired power out­
put is reached to properly d rive the high
powered final.

Orig ina l schema tic

6

..". ,
• • ........ . ,.. ..

Modifications
T he photograph will show that the T -51AI

73 MAGAZINE



ARQ-8 has been mounted on a standard 7
inch rack panel by p roviding a sq uare cu t-out
on the left and then fitting in the panel of the
un it . It will be necessary to provide some ad­
ditional enclosure shield ing, since the original
unit contains nothing in th is line-having fitt ed
into another type of case configuration. The
rear photograph shows the works, less the
aluminum back cover plate, but the shield­
ing requirements may be gleaned nevertheless.

The first step in the modification process will
be to scuttle the self-excited 6V6 oscillator
tube and insert in its p lace, a crystal-controlled
oscillator-doubler using a type 6AG7 tube in a
familiar grid-plate arrangement. T he crystal
used is the common 8+ me variety. and the
6AG7 plate coil is resonated to the second
harmonic of the crystal, or 16+ me. From this
point, the excitation at 16 + me is fed into
the rea rranged 832A tube which formerly
was a mixer, but now will function as a push­
pull tri pler to 50 me. T his tube will in hun
drive the final 82gB stage as the straigh t
through Class "C" amplifier.

T he 832A tripler tube is lightly loaded and
easily provides the necessary excitation to the
829B stage. In the grid circuit of the trlpler
the original grid coil is changed out to an­
other type and the link from the 6AG7 is fed
into the middle of this new coil. The 832A
triplet plate circuit will use the original
rollo coil. About 250 volts de is ample for th is

stage plate supply.
The 82gB final stage comes in for a bit more

of a change, especially in the plate circuitry.
T he grid circuit of this stage will again use
the original rollo coil for its tuning but the
plate circu it makes use of a new LC combina­
tion. The reason is this: when the input power
to the final 82gB is stepped up to around 100
watts or so and the output runs in the vicinity
of 65 watts, the original rollo coil in the plate
circuit exhibits a bit too much heating and the
ra ther small sliding contacts used in contact­
ing the individual turns of the coil may start
arcing when the unit is tuned under power.
T his condition cu ts down on the efficiency of
the final stage and prolonged transmission
causes excessive heating. It was felt best to
provide for something a bit more husky. This
took the form of a dual-section, double-spaced
variable capacitor and a new tank coil made
of No. 12 enamelled wire, with a new two turn
output link. If an 832A is substituted in the
fi nal, or if the 82gB tube is th rottled down in
power input, this change in the final tank
coil will not be necessary. No decrease in
efficiency was noted when the power output
was in the order of 20 watts or so, nor was
heating any problem, so the removal of the
original rollo coil will depend on just how far
the user wishes to push the final stage.

Referring to the modified schematic, the
only other additions of any import would be

o
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cathode current (measured in key jack) may
be run up to 240 or 2,50 rna or so with about
500 volts on the plate. T his value will in­
clude 30 or 35 mills of screen current. Grid
current to the fi nal should measure 10 to 12

, .
- ,

AM

.1'1'

50 Me
(Xc

- . .

••

Front pane l view of the T-S1AJARQ modi­
fied unit.
A squa re rec tangular cu t-ou t in the rock
pane l is made to fit the un it into.
The wh ite knob is the cont rol fo r the new
829B LC to nk ci rcuit. A tripJer MA jack
is added in the p lace forme rly occup ied by
a meter switch, whic h is no longer used.
The key jock is added in the place formerly
occupied by the coax ou tput RF recepta cle .
The new loca t ion of the RF outpu t receptacle
is just above the white knob.
T he AM-SSB switc h switc hes power from this
unit to anothe r ident ical un it , mod ified for
SSB se rvice.
The crystal sockets a re insta lled on the rack
pa nel for conve n ience. The re is one on the
inside of the un it but it is inconvenient to
change crystals. Two different xta l sockets
a re wired in para lle l so a s to accommodate
surp lus type as well as FT24 3 type crysta ls.

rna.
The low voltage tap of 250 volts de should

be capable of around 50 rna and may be a
separate supply or any other way of providing
such capability. Keying may also be accom­
plished by inserting a key in the "Tripler
Ca thode Current" jack if cut-off b ias is
furnished for the 829B final tube. This would
be in the order of some 50 volts or so.

Should the unit be used as a complete A~1

Phone transmitter, the modulation transformer
secondary should be inserted between termi­
nal 13 and the power supply. Here at W5AJG
this un it is used to drive a push-pull 4X250B
fin al amplifier to 600 watts input when high­
level, Class "C" A1J operation is desired. The
rf drive requirement in thi s instance is only
approximately 10 watts or less so the T-51A/ ­
ARQ-8 just loafs along. The actual plate volt­
age on the final is reduced at 250v and plate
current runs about 90 rna for our particular
requirements as an exciter.

When it is desired to use the 4X250B fi nal
as a K\V PEP linear in SSE service, the second
T-51AIARQ-8 unit modified as an SSB exeiter­
driver is switched into service in place of the
above described AM unit.

Rea r view of T-S 1JARQ-8 un it.
829B fin al on left af pa rt it ion. 832A triplet
and 6AG7 esc-doubler on right .
New 829B tank co il and capacitor can be
seen, with outpu t link t ied inta the coax
outpu t receptacle .
On the right the 6AG7 xta l osclllc to r a nd
doub ler tube repla ces the original 6V6 se lf
excited osci lla to r. The xto! t rimmi ng con­
denser is mou nted on the pane l. This a llows
exac t freq . opera tion on ne ts, etc. (MARS) .
A box is formed of a lum inu m for sh ie lding.
The back and top pla tes are removed for
the photo. Power if fed in on the 4 prong
receptacle.
Note: Since photo was take n, the above 4

prong recepta cle ha s been repla ced
wi th a 5 prong MALE receptacle fo r
safety purposes.

the filt ering of the power leads. This is, of
course, to obviate the TVI problem. This work
mayor may not be necessary, accord ing to
location and suspectib ility to such trouble. No
particular p roblem was encountered in this
area after the shield ing was incorporated . T he
filters in each power lead were inserted on the
rear of an ordinary 4 prong receptacle carry­
ing the voltages.

Operation
All coils are grid-d ipped to their p rop er

frequencies- the 6AG7 crysta l stage output
coil resonated at 16+ me along with the new
grid coil of the 832A. The original rollo-coils
in the plate of the 832A and the grid of the
829B may be approximately set with the front
dials to 50 me and then grid-dipped to exact
operating freqnency. T he newly added LC
circuit in the plate of the 829B will also have
to be checked and adjusted to 50 me.

After this has been d one, power may be
applied and if no wiring errors have been
made, all should operate as planned. Some sort
of dummy load or wattmeter should load the
829B stage, before full power is revived up.
The t ripler cathode current will measure
about 20 to 25 rna, while the fin al 829B
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BRAND NEW
DRAKE MODEL RECEIVER

See your distributor or write for f ree brochu re.

R . L . CRAKE COMPANY
MIAM ISBURG, OHIO

Model MS-4 $19 9 5
Matc hing Speaker

SPECIFICATIONS- Model R-4

FR EQUENCY COVERAGE: 3.5·4.0 Mc, 7.0-7.5 Mc,
14.0-14.5 . 21.0-21. 5, and 28.5-29.0 Mc with
crystals suppl ied. Ten accessory crystal sockets
are provided for cove rage of any 10 additional
500 KC ranges between 1.5 and 30 Mc with the
exception of 5.0·6.0 Mc.

SELECTI VI TY : Drake t unabl e passband fil te r
provides:

.4 KC at 6 DB down and 2.6 KC at 60 DB down
1.2 KC at 6 DB down and 4.8 KC at 60 DB down
2.4 KC at 6 DB down and 8.2 KC at 60 DB down
4.8 KC at 6 DB down and 25 KC at 60 DB down

Selectivity switching is independent of detector
and AVC switching.

I.F. FREQUENCIES: First I.F.-5645 KC crystal
lattice f i lter; second I.F.-50 KC tunable L/ C f ilter .

STABILITY: l ess than 100 cycles afte r warm up.
Less than 100 cycles for 10% tine voltage cha nge.

SENSITIVITY: Less t han 1/2 uv for 10 DB signal
plus noise to noise on all amateur bands.

MODE S OF OPERATION: SSB, CW, AM, Rm.

DIAL CALIBRATION: Main dial calibrated 0 to 500
KC and 500 to 1000 KC in 5 KC divisions. Vernier
dial calibrated a to 25 KC in 1 KC divisions.

CALIBRATION ACCURACY: Bette r than 1 KC when
calibrated at nearest 100 KC point.

AVC: Amplified delayed AVC having slow (.75 sec.)
or fast (.025 sec.) discha rge; less than 100 mic ro­
second charge. AVC ca n also be switched off. 3 DB
change in AF output wi th 60 DB change in RF
input.

AU DIO OU TPU T: 1.4 watts max. and .5 watts at
AVC th resho ld.

AUDIO OUTPUT IMPEDANCE: 4 Ohms and hi im­
peda nce for anti-vox.

ANTENNA INPUT: Nominal 52 Ohms.

SPUR IO US RESPONS ES: Image rej ection more than
60 DB. I.F. rejecti on more than 60 DB on ham
ranges. Internal spurious responses in ham ranges
less t han t he equivalent 1 uv signa l on t he antenna.

FRONT PANEL CONTRO LS: Main tuning. AF gain,
RF gain. AM-SSB/ CW wi th stow AVe. fast AVC, or
AVC off, fu nction switch. band switch xtal switch,
passband tuning and select ivity, prese (ector, notch ,
and hea dphone jac k.

REAR CHASSIS JACKS ANO CONTROLS: s-meter
zero, notch adjust, antenna jack, spea ke r jack•
mute jack. anti -vox jack, accessory power socket.
and fuse post.

POWER CONSU MPTION: 50 watts, 120/ 240 VAC,
50/60 cycles.

DIMENSIONS: 51f:!" high. 103/4" wide ca binet
depth 11% " , overa ll l ength 12V4 ·'. weight 16 lbs.

AVAILABLE ACC ESSORY: Model MS-4 mat ch ing
spea ker cabinet wit h high efficiency 5 x 7 spea ker.
Cabinet also houses the power supply for t he T·4
or T-4X matching transmitters.

~'-'J~~' ':','~~~ • . . .•••• H •••·~· · · · u •...................... .

:::::~.:.:.::::::::::::::.:.~:~:~::::::::.:.:::::~:::~:::;.:.:::;:::§~~::::i:,:,:~~···;·/·j.........~ ,' ..~ '" ",;••.....:...u.··.":" '"····· II.............••••
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AMATEUR NETModel R-4
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FEATURES

• Linear permeability tuned VfO with 1 KC di al div ision s.
• Covers ham bands 80, 40 , 20, 15 m eters co mpletely and 28.5

to 29.0 Me of 10 meters wi th crystals fu rnished.
• Also covers 160 meters, Mars, Citizens Band, WWV, Marine,

and short wave broadcasts. (With accessory crystals.)

• Or will give 5 Me of continuous coverage (wi t h accessory
crysta ls) for use with VHF converters.

• Or tunes any ten 500 KC ranges between 1.5 Me and 30 Me
with accessory crystals; 5.0 to 6.0 Me not recom mended) .

• Four bandwidths of selec tivity (equivalent to 4 f il ters) are
fu rnished: 0 .4 KC, 1.2 KC, 2.4 KC and 4 .8 KC.

• Passba nd tuning
• Noise blanker t hat works on CWo SSB. and AM; Notch filter;

and 100 KC crystal calibrato r are built in.

• Crystal lattice filter 1st IF .
• Premixed injection - Crysta l oscillator and low frequency VFO

outputs premixed.
• AVC wit h fa st attack and slow relea se for SSB or fast re lease

for high speed break-in CWo Also AVe m ay be switched off.

• Receives SSB, AM. CWo and RTIV wit h fu ll RF gai n, complete
AVe action and accurate S-meter indication.

• Product detector for SSB/CW-diode detector for AM.

• Excellent overload and cross modulation characteristics; In­
sensit ive to operat ion of nearby transmitters.

• Compact size; rugged construction.
• Transceive capability; May be used to t ransceive with the T-4

"Reciter" or T-4X Transmitter.

• 13 tubes and 7 diodes.
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SSB Conversion: Another identical T-51A/ ­
ARQ-8 unit was converted into a 50 me SSB
exciter or transmitter. Using the same techni­
que of changing fi nal amplifier tube types.
the PEP SSB input can be anything from
about 35 watts to 150 watts. Should the unit
be used as a driver for a higher powered ABl
amplifier, the output can be lowered by using
the smaller final tube. while the larger tube
may be used should the T·51A be utilized as a
complete transmitter.

Modificotions

Since the req uirements at this sta tion
dicta ted the m odified u nit be used for exiciter
service to drive a 4X250B push-pull final . run­
ning the maximum power, the drive require­
ments were very modest and the lighter S32A
tube was used in the final stage, instead of the
heavier 829B tube. However, both conditions
will be d escribed and typical characteristics
will be listed .

Refening to the two photos and the unmodi­
fied schematic as well as the modified schema­
tic (F ig. 3 ), it can be seen that this conver­
sion, like the previous one, mounts the unit
on a standard 7 inch rack panel , in precisely
the same way as before. Also followed, is the
identical arrangement of enclosure shielding
on the rear of the panel. The rear view illustra­
tion shows this once again, with the top and
back aluminum shields h aving been removed .

50 Me
4'. [XC

55B

Front pane l view of mod if ied T - 51 AJARQ- 8
unit . Uni t is moun ted on a standard 7 inch
rela y rock panel. Orig inal oscillato r tuning
capaci to r d ia l ha s been removed. 2 1 rnc
SSB input energy goes in to the coax recep­
tacle so marked,
The phone ja ck is for the p lugg ing in of a
mil l-meter to measu re ca thode current of
the mixer a nd f ina l.

T he first step in this SSB conversion will be
to replace the original 6V6 self-excited oscil­
lator tube and su bstitute a crystal controlled
oscillator-buffer stage using a type BUS tube.
Before we do this however, a word about the
proper injection frequency and the approp riate
crystal frequen cy necessary.

All VHF SSB work at this station is done
with a basic Central E lectronics 20A unit and
at an outpu t freq uency of 21 mc. Therefore,
the wanted crystal injection frequency will be
around 29 me. Since the 50-54 me band will
take in 4 me and since vfo used with the 20A
does not cover but 500 kc, it will be necessary
to h ave more than one crystal to use with the
T-51A unit if the full 4 me range must be

,
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Modifica t ions for SSB
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Rea r view pane l photo of the T - 5 1/ARQ
modified un it .
Final shows 832A tube in pla ce, bu t 8 29 8
tube may be inserted for add itional powe r
ou tpu t . New 6U8 xtol -osc tllc tcr, buffer tu be
at right. 29 mc xta l al so seen . 082 regula­
tor t ubes in se ries, regulate the finol sc reen
voltage. Capacitor with slotted sha ft is not
used and has no funct ion.
Power inpu t is 4 p rong socket at left . Since
photo was to ken, th is female socket ha s been
changed to a mole type for sa fe ty reasons.
The 110V (Pin l I on th is socket is fed
from a sma ll 6 .3v to 11 5v t ra nsfo rmer
reversed. This t ronsfo rme r is loca ted at an­
othe r poi nt than the unit itself, and is not
visib le in th is photo.

CORNELL·
DUBILIER

I.... only Com pany that makM t h..m a ll

C D E makes a com ple te line o f the world 's finest
rotors: the HAM -M ; the new TR-44 ; heavy -duty
a u toma tic TV; heavy-duty manual TV; s ta nda rd ­
duty a u toma tic TV; sta ndard -d u ty ma nual TV; a nd
the industry's only wireless remote co~trol rotor sys­
tem! Com el l-D ubitie r E lectronics. DIY_ of Federal
Pacific Jo:lectric Co.. 118 East Jones St.• Fuquay
Springs . N . C .

$59.95
amateur net

Introducing the TR·44, a high­
performance rotor sys tem for
the Amateur on a budget who's
ready to upgrade his antenna
installation.
T he T R·44 approaches the accuracy and
ruggedness of the famous Cornell-D ubifier
H AM·M but is designed specifi cally
Cor intermedia te loads.
Check these fea tures :

• Cont rol box contains the H Al\.I -M meter.
• D imensionally identical to T V rotor types

AR-22, TR-2 a nd TR-4. The TR-44
even fits the same holt holes !

• End of rotation electrical motor cut-off.
• No mechanical clanking, no elect rical

pulse noise.
• Increased rotat iona l torque . .. u p to

twice as much as TV roto rs!
• 48-ball hearing movem ent.
• New idiot- proof brake system.

If you are now gett ing marginal results
using a T V roto r, the TR-44 is for you !
It will give you the increased torque,
braking a nd accu racy that a re needed
fo r large VHF arrays a nd small ~F
combination antennas. For technical
information, contact Bill Ashby K2T K N
or your local CDE D ist ributor.

T-P
~

• ,":'D

- --

covered. This is a common occurence these
days, even with expensive manufactured
equipment. One will just have to choose the
portion of these wide bands that most appeal
to his needs and fum ish crystals to cove r these
segments. Since most side-banders on 50 me
still seem to favor low end operation, it will
probably be the m ost desirable to cover the
first 500 kc of the 6 meter band, at least for
a start.

This being the case then, a crystal of 29 me
for the injection string will be used. This added
to the 21 me SSB from the 20A will mix in the
first 832A mixer tube to produce the desired
50 me output. Tbe fin al 829B (or 832A) will
then serve as the class AB1 linear ou tp ut stage.

Other frequencies than 2 1 me for the SSB
energy may be used, of course. 14 me is wide­
ly employed fo r this same purpose from the
SSB generator and should this frequency be
desired, it will merely be necessa ry to change
the crys ta l string to 36 me, instead of the 29
me as shown. This merely involves three coil
forms and is of small significance.

Back to the 6U8 oscillator-buffer. For good
stab ility, the oscillator plate voltage supply is
regulated at 108 volts. This low voltage is en­
tirely adequate as the pentode section of the
6US will furn ish suffi cient drive for the S32A
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mixer grid . A couple of ordinary slug tuned
coils are utilized in thi s stage. They should
resonate at 29 me and the output buffer has a
link of a couple of turns on its cold end to
couple to the new 832A mixer coil. This added
coil is also resonated with tube cap acity to
29 me. Normally, no external front panel tun­
ing is necessary on this stage and when the
slugs are once set for maximum output, they
need not he changed unless one moves a mega­
cycle or so; therefore, the original tuning dial
for the old original 6V6 stage is removed from
the fron t panel.

T he 21 me SSE input from the 20A is in­
jected into an existing coax receptacle, marked
OSCILLATOR, mounted out front, but it is
rewired into the 832A mixer tube cathode in­
stead of into the grid circuit as per the original
installation, (J 102) . An effort was made to
use the same type injection scheme as per the
original installation-that is, mixing the injec­
tion frequency as well as the external fre­
quency (SSE) in a common point through the
original bifilnr wound coils and JI02. While
this did work after a fashion, instability was
encountered with certain setting of the rolla
coils. Apparently a TNT action took place.
With cathode injection of the SSB energy, no
instabi lity could be made to occur with any
setting of the tuned circuits. Control grid as
well as screen grid injection of the SSE energy
were also tried and all were about on a par
with cathode injection , so any method could
actually he used. Cathode injection is easy to
accomplish. Any SSE exciter like the lOB or
20A with a few watts output is sufficient for
driving.

To continue : the 832A mixer plate circu it
will use the original rolla coils, as well as the
grid circu it of the final tube. Plate and screen
voltage on the 832A mixer is derived from a
power supply of 300v capable of about 100ma
drain. This supply will also furnish power for
the pentode section of the 6US buffer, and in
conjunction with a couple of series OB2's
(regulators), the screen voltage for the final
tube screen.

The plate circuit of the fin al tube will like­
wise use the original rolla coils and as stated in
the preceding on the AM version of the T-51A,
no heating will be experienced in this low duty
cycle SSB work, which is in contras t to the
heavy duty cycle of AM type operation. There­
fore, the ou tput circuit of the final will remain
practically intac-t, even to the existing indicator
(rf) light feature, should you find this is at­
tractive. It will be necessary to provide some
fixed bias for the final 832A/S29B linear stage.
T his can be conveniently done with a small

12

silicon d iod e rectifying the 11Sv ac provided
by a reversed 6.3 to 11Sv ac transform er, and
providing a variable pot for proper ad justment.
This pot is mounted on the rear ap ron of the
chassis and the negative bias of about - 90
volts is b rought in on terminal 10 of the origi­
nal terminal strip. The proper ad justment of
th is control will be covered very shortly.

The original meter switch is left intact on
this version of the unit and in conjunction with
a jack installed on the panel, is convenient to
check the cathode curren ts of the mixer and
PA stage. Other details of construction, such
as the necessary shielding and the filtering of
the power leads will be identical with the
previously described unit .

Operation

Install either the 832A or the 829B in th e
final stage accord ing to power ou tput required.
Plate voltage should be supplied from an ex­
ternal source of from 500 to 750 volts maxi­
mum . F or full output, the supply should be
capable of about 2,50 rna or so. The only
change necessary from using one tube or the
other will be the screen grid dropping resistor
from the 300 volt supply. This will have to be
ad justed a bit to provide proper operation of
the OB2 regulators. This variable resistor can
take the form of a 5k, 5 watt unit and will
allow either tube to be used.

All the coils are grid-dipped to their p roper
frequency. T he two slug tuned coils associated
with the 6U8 want to resonate at 29 me ap­
proximately. Same for the grid coil of the 832A
mixer. The rollo coils of the mixer plate, the
final grid and the final plate, will of course, be
set at 50 me. This can be done fairly closely,
for a start, with the front panel d ials.

After this has been done, power may be
applied and if all wiring is OK, things should
start to happen. To begin with, do not apply
any SS13 energy. \Vith the switch set to check
the cathode current of the final stage, set the
negative bias pot until the resting cathode cur­
rent is about 18 or 20 mills. This will do for
now. The test poin t "T-P" in the mixer grid
circuit may be checked at this point, and the
crystal injection string from the 6UB peaked
up, until a maximum is indicated, as read on a
sensitive VOI\L Checking the cathode current
of the 832A mixer should show around 15 mills
or so. No output should be observed from the
fin al as yet.

Now connect the SSB 2 1 me input up to the
front panel coax-receptacle and turn on the
:lOA or whatever unit is used. Crank in a bit
of re-inserted carrier and trim the three rollo
coils until some 50 me output is indicated in
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ush

6-10-11-15·20 or 40 METERS
ON YOUR CAR

ON A MAST

out A WINDOW

* Pronou nced Squay lo

Net Price
$12.50

19.50
19.50
23.50
29.50
66.50

De scri pti o n
6 meter 30" sq ua re

10 meter 5 0 " square
11 meter 50 " square
15 meter 6 5 " sq uare
20 m e te r 100 " squa re
40 meter 192 " square

Cush Craft's continui ng re se a rch p rod uces another f irs t
- THE SQUARE HALO. Squ a lo is a fu ll ha lf w ave,
hor izonta lly polari zed, o m ni d irectiona l antenna . Out­
sta ndi ng a ll arou nd performa nce is a chieved through
a 360 0 p a tte rn wi th no d eep null s. Full size a nd com­
pact dimen sions prov ide a low Q for broad band
coverage . Direct 52 o hm Reddi Match feed gives a n
SWR of 1.5· 1 o r less from 50 to 5 1 Me.

The 6 a nd 11 meter Squalos ore packaged com­
plete w ith rubber suct io n cu ps for car top m ou nt ing
and a hori zo ntal su p p o rt fo r mo st o r tow e r mou nti ng .
The 10- 15-20 an d 40 meier Squa la s are desig ned for
ma st o r tow e r mou ntin g where spa ce d oe s not allow
fo r lo rger a nte n na s. Squa lo is idea l fo r ne t contro l,
monitoring , o r general ham covera ge.

W hether you are a begi n ner, apa rtment d w e ller,
or se rious OX man the spa ce saver Squ a lo is for yo u .
Yo u co n buy o ne for each bon d and bu ild a Squa lo
Tree !

Made l No.
ASQ·6
ASQ-l0
CSQ·ll
ASQ·1S
ASQ·20
ASQ-40

BUY FROM YOUR

DISTRIBUTOR OR WRITE

FOR FREE LITERATURE
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the dummy load or wattmeter or whatever is
hooked on to the unit . At thi s point, all coil
slugs , rollo coils, 20A output circuits, etc.,
should be peaked for maximum 50 me output
from the T-5IA. From here on in, everything
should be more or less routine and adjustments
of voltages and outpu t may be set as desired .
It will be advisable to let the triode oscillator
section of the BU8 tube run continuously be­
tween transmission for the best SSB stab ility .

As for power delivered : should the 832A be
used in the final, an input of about 35 to 45
watts may be used. This will result in an out­
put of around 17 to 20 watts PEP and will be
more than sufficient to drive any type of
grounded ca thode final to maximum power.
In actual p ractice, here at W5AJG, the plate
voltage on the 832A fin al is run at about 375
volts and an input of only 10 or 11 watts is
needed to produce the 4 or 5 watts PEP output
necessary to d rive the station final, which is a
pai r of 4X250I3's in push-pull. to more than a
KW PEP input.

Should the T-5 IA be used as a complete
transmitt er without another higher powered
final, then of course the choice would be the
829B tube in the final socket. This tube will
allow an input of some 120 to 150 watts PEP
and will deliver on the order of 65 to 75 watts
PEP output. This unit was checked out with
an 829B tube and a plate supply of 600 vdc.

The

Nickel-Cadmium

Storage Battery
You have probably noticed in the surplus

columns of various Ham magazines that nickel­
cadmium batteries have fi nally become avail­
abe at reasonable prices. In case you have been
looking for a compact, reliable, portable and
re-chargeable source of power, you should
consider these devises. The purpose of this
article is to supply you with the infonnation
you will need to make proper use of these little
wonders.

Spe c ifica t ions
(Fo r the B8-403 se rie s)

1. Dimensions: Approximately 2" \V. x ~~"

D. x 6" H .
1. Capacity: 4 Ampere hours at 1 ampere

rate.

14

The screen was of course regulated at 2 16
volts. Final bias was -30v. Resting plate cur­
rent was 20 mills. \ Vith a two-tone test signal
driving the fin al plate current to 100 mills, an
output of 40 watts was measured. Speech
easily drives the PEP output to the above 65
walt figure, when up to 750 volts is applied to
the plates of the fin al. The rollo coils will bold
tuning over a range of about 400 kc before
re-adjustment becomes necessary.

A standard Drake transmitting low-pass fil ter
(T V- IOOO-LP) is used on the output of this
transmitter when Feeding the antenna. Xo
trouble with TVI in this area was encountered.
Channels in use being 4, 5, 8, 11 and 13.

Some workers have reported an interesting
variation in the modificat ion process on such
a unit as this. Instead of using the BU8 os­
cillator-buffer stage as described above, an
International Crystal Company ready-mad e
uni t, such as the 200-125, or an earlier version,
was installed . T his was accomplished by re­
moving the 6V6 oscillator tube and all com­
ponents associated with it , and sub-moun ting
the assembly under the chassis. The hole left
by the 6V6 tube socket removal allows the
6AUB tube to protrude sligh tly above the deck.

Many thanks to K5 KLU for his help in the
modification and the testing of the T -51A I
ARQ -8.

. . . W5AJG

Robert MacDona ld W4VGS/ I
7 Sherman Street
Needham He ights 94, Mass.

3. Voltage : 1.2 Volts per cell.
4 . Venting presurc : I to 3 PS I.
\Vhile the ampere hour ra ting is 4 A.H., it

might be interest ing to note that these cells
will suply peak currents up to about 40 amps.
Cells are shipped from the manufacturer with
shipping plugs installed in the vent wells.
However, the cells you will buy should have vent
plugs installed. These are in the form of hol­
low screws, around which rubber sleeves are
fitted, and arc designed to release gasses pro­
duced while charging the cells, and to prevent
foreign material f rom entering the cells, or
elect rolyte leakage.

Life expectancy of these cells is not precisely
known. However, I understand they should
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last in excess of 20 years!

Preparation For Se rvice
Carefully examine cells for cracks, and if any

are evident, fuse the cracks with a hot
soldering iron. Then clean the cells thoroughly
with distilled water and a brush. \Vipe dry or
allow to air dry, remove vent plugs and soak
them in distilled water for at least an hour.
Check electrolyte level and add electrolyte if
necessary to bring level up to W' over the tops
of the plates. Do not raise level more than ;!;I"
above the tops of the plates, as the solution will
rise during charging.

Electrolyte consists of a 33% solution of
potassium hydroxide in distilled water and
may be purchased from your local pharmacy.
This solution is very caustic and will wreak
havoc with anything upon which it is spilled;
it is also very poisonous and should be kept in
a clearly labeled bottle far from the reach of
children.

Addition of electrolyte to cells is easily ac­
complished by filling the vent wells while
squeezing the cells and then releasing the
pressure applied by squeezing. An eye drop­
per is very handy for this operation. It is prob­
ably wise to discard any eye dropper used
for this purpose. After electrolyte level has
been adjusted, replace the vent plugs and
tighten securely.

Equal ization
Equalize cells by discharging at a 4 ampere

rate until voltage reaches 0 .9 volts. Short cells
and leave shorted for at least one hour. Allow
cells to cool before charging, then charge ac­
cording to one of the following procedures.

Charging
If the state of charge of individual cells is

not known, always equalize, using the proce­
dure described above. Generally, if cells have
been inactive for more than two weeks, or if
they have been floating (trickle charging) for
more than a month they should be equalized.
This is particularly important if you wish to
charge cells connected in series.

Method 1: (Constant Current) Charge at 1
ampere for minimum of 5 .6 hours.

Method 2: (Constant Current.) Charge at
0.8 to 2.0 ampere until cell voltage reaches
1.55 volts; continue charging at 1.3 amperes
for 1 hour.

Method 3: (Constant Voltage. ) Charge at
1.5 volts for 1 hour. This method is recom­
mended when cells are completely discharged
and rapid restoration is important.
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Method 4: (Constant Voltage. ) Charge at
1.5 volts for 1 hour. This method is recom­
mended when cells are not completely dis­
charged, are in a questionable state of charge,
and when a full charge is not required.

CAUTION: When using constant voltage
methods, the charger should be capable of
supplying peak currents in the order of 40
amperes and continuous currents of 6 amperes.

Method 5: (Trickle charging or floating. )
In order to maintain cells in a fully charged
condition, charge at a constant current of 15 to
30 milliamperes, or float by connecting cells to
a constant voltage buss which will supply 1.55
volts. These procedures are useful when cells
must be used occasionally, and relatively long
periods of activity will allow cells to charge
back to full capacity at a slow rate. However,
after several months of floating or trickle
charging, cells should be equalized and re­
charged, using one of the constant current
methods of charging if possible.

Determination of Sta te of Charge
No exact method exists for measuring the

state of charge of a Nicad battery. However,
the following techniques are reasonably ac­
curate and will indicate the relative state of
charge.

Method 1: (Most accurate.) Connect cells
to a constant potential buss supplying 1.5 volts.
After 5 minutes, connect an ammeter in series
with batteries and buss. If current is less than
0.2 amperes, you may assume the cells are fully
charged .

Method 2: (Least accurate.) Measure cell
voltage. A fully charged cell should produce
about 1.3 volts; a fully discharged cell should
produce about 1.15 volts.

Periodic Checks and Maintenance
After cells have been in continuous service for

3 months, equalize, clean, adjust electrolyte
level and charge as described previously. If
electrolyte level was low, try to determine the
cause of this condition. If no evidence of leak­
age is present, low level is probably due to
excessive gassing and resulted from charging
at high currents. Generally, white deposits in the
vent wells (potassium carbonate) indicate
loose vent plugs or excessive gassing and may
be considered normal. White deposits outside
the vent wells indicate that electrolyte has
escaped the vent wells. The point here is
simply this: if elctrolyte has been lost, elec­
trolyte should be used to bring level back to
normal. If level is low due to gassing only, add
distilled water, as the chemicals were not lost
and addition of electrolyte will result in exces-
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sive electrolyte strength.
You may now test the capacity of the cells

by discharging at a 4 ampere rate and ob­
serving voltage d rop over a one hour period .
After one hour, voltage should be at least 1
volt. Any cell which does not pass this test is
defective, or possibly does not contain suffi­
cient potassium hydroxide. You may attempt
to salvage cells by add ing an aditlonal ~~" of
electrolyte, equalizing, charging and testing
again. A cell which fails the test three times is
not up to par.

It is also importan t to allow cells to rest for
48 hours between charging and testing; failure
to observe this rest period will not damage
cells, but will introduce errors into the results
of d ischage tests.

Following tes ts, charge cells and return to
service, or place in storage.

Storage
These cells may be stored in any state of

charge, and at temperatures ranging from

minus 55 degrees C. to plus 75 degrees C.
Self-discharge will occur at the ra te of ap­
proximately 10% of the initial charge per week
at temperatures below 50 deg. C., and will oc­
cur much more rapidly above this temperature.
Cells which have been in storage for longer
than 2 months should be equalized, inspected
and charged before being returned to service.

\Vhen cells are to be stored for long periods
of time, all metal parts should be coated with
vaseline or ligh t grease, and the vent plugs..
should be tight.

Conc lus ion
Uses of these cells are countless. I have built

at least a dozen gadgets using transistors since
my purchase of the cells,and have found them
to be the most convenient source of voltage lev­
els I have owned. So, adventuresome souls, dash
out and buy a few of these gadgets and take
advantage of another "fringe benefit" of the
space age.

... W4VGS/ 1

The ARB Aircraft Receiver
getting it operational

Gordon Hopper W 1MEG
75 Kendall Ave.
Fra mingha m, Mass .

T he ARB receiver is a superhet capable of
AIvI, C\V and RTTY reception in the range of
195 and 9050 kcs. Actually, its performance
probably leaves something better to be de­
sired, but it is capable of being a secondary
receiver in a ham station.

The easiest way to power the receiver would
be to supply 28 VDC to pins 1 and 2 (ground)
on J102 (power), thereby utilizing the dyna­
motor furnis hed with the receiver. Rewiring
the filaments for 12 VAC operation will create
problems (without major conversion) as there

INTERCON NECT ING CABLE
FROM TO
P-I OI P- 20 1 10,P-30 11

1 1
2 2
3 3
4 4
5 5
6 6
7 7
12 12
13 13
14 14
15 15
16 16

16

are 28 VDC relays in the circuit. (If the
dynamotor is not to be used , then supply 225
VDC to pins 35 and 36 (ground) on J103
(accessories) and 28 VDC to pins 1 and 2
(ground) on Jl0 2 . ) Attach the righ t angle
fitting and tuning knob to the filling beside
the tuning dial window.

Actually it is necessary only to furnish 28
VDC to the receiver, to attach the tuning knob
to the receiver, and to make up a simple cable
to utilize the remote C\V switch and volume
control that is contained in the remote head .

Select the pilot's control box (shown
in the TM on page 85) and make up one
cable to connect the control box to the re­
ceiver 0201 control box) . The cable is a
red uced version of \V401 on page 113 in the
TM. Keep the cable simple. Do the band
switching manually at the receiver and thereby
reduce the current requirements of the 28
VD C supply. The control box will be used to
turn the 28 VDC on or off, to select the mode
of reception, to select IvlVC or AVC

1
and to

control the receivers gain .
. .. WIMEG
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OPTIMIZED

RECEIVERS

i t %
"

MODEL VLRC·l MODEL VLRB·l

10 to 40 KC
CONTINUOUS

• 30
TUNED

to 600 KC
COVERAGE

IN TODAY'S ERA OF ATOMIC WEAPONS, FREQUENCIES AT THE LOWER

PORTION OF THE RF SPECTRUM (BELOW 600 KCS) ARE LEAST AFFECTED

BY ATOMIC DETONATION AND ARE THEREFORE VERY IMPORTANT FOR

COMMUNICATION PURPOSES. THESE FREQUENCIES ARE ALSO PROVEN

TO BE A VERY RELIABLE RADIO COMMUNICATIONS MEDIA DURING
PERIODS OF HIGH SUNSPOT ACTIVITY.

dnd SU!JJidia,.;es

OTTAWA, CANADA • ALEXANDRIA, VIRG IN IA • GARLAND , TEXAS • OXNAR D, CALI FORN IA

SAN lUI S OB ISPO, CALI FORN IA • LUZER N, SW ITZE RLAND .. PO MPANO BEACH , FLORIDA

MAMARONECK, NEW YORK

FOR VLRB-l
REQU EST
TB 3015

CORPORATION

• CW, FSK, FAX, AM, AME

• 0.3 MICROVOLT FOR 15db siliN

• RF, IF and AUDIO OUTPUTS

• VARIABLE SELECTIVITY

• PERMEABILITY TUNING

• AVAILABLE SYNTHESIZED
OR UNSYNTHESIZED

THE TECHNICAL MATERIEL

FOR VLRC·!
REQUEST
TB 3017



Adding SSB

to the

ARR-7

George Marshall W6BHR
554 Westborne Drive
Los Angeles, Cal. 90048
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reconnect the WIres removed from the old
switch in such fashion that they are switched
ON in the bfo "ON" position. Use the upper­
most terminals, the ones closest to the top of
the receiver, for these connections, the single
wire going to the center terminal and the pair
of wires going to the other terminal.

Hetuming to the vicinity of the 6AB7 socket,
there is a terminal board immediately adjacent ,
on which are mounted °79, GSO, R54 and R55.
Clip off, or unsolder these components so the
terminal board can be re-used. Be careful when
removing R-55, as this 47K resistor can be
re-used as the plate load for the 6SN7. The B
lead in the lower corner should also be careful­
ly unsoldered, then the entire board can be
removed for ease in installing the new com­
ponents which consist of a .1 mf capacitor, a
10K ~2 w resistor, and the re-installed 47K
resistor. The terminal board is modified as
follows: Remove the grou nd connection which
runs in the vertical plane and swing it around
to the B Jug.

I bought an ARR-7 from R. E. Goodheart
after trying in vain to find anything with that
complete coverage and overall quality at any­
where near the price. Although Goodheart
had already removed and bypassed the re­
radiation suppressor, this article on adding
SSB will be written for those who have an
unmodified receiver. For those already posses­
sing one of these versatile sets, or for those con­
templating purchase, the ARR-7 is an extreme­
ly simple receiver in which to install a product
detector.

Proceeding directly to the heart of the mat­
ter, the following steps make it possible to
modify the receiver in a few hours' time. First,
remove and discard the 6AB7 which precedes
the fi rst of the two rf amplifiers. This tube was
used only as a rerad iation sup ressor so don't
worry about losing gain or sensitivity in dis­
carding it. The socket is utilized in the modifi­
cation and the tube is replaced by a 6SN7
Product Detector.

The front-panel screws are loosened suffi ­
ciently to get an end wrench between the
front panel and the chassis in order to remove
the spst bfo switch. When the nut on the
switch has been considerably loosened, the
switch may be rotated about , so that with a
gun-type iron, or other iron with a small tip ,
the connections may be removed from the
terminals.

Replace the old switch with a DPDT and
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While the terminal board is out of the way,
the octal socket may be rewired for the 6SN7
as follows: Remove the antenna lead from pin
4 and the lead connected to pin 8. These two
lead s may now be directly connected by plac­
ing them on the unused lug of the terminal
board when it is rep laced. The jumper going
from pin 3 to pin 5 is removed, carefully, f rom
pin 5 and connected to pin 6. If carefu lly re­
moved, the ground lead connected to pins 1
and 2 can also be reused . A "soldering aid"
tool is an asset for this sort of operation. A
piece of spaghetti is slipped over this ground
lead and it is then connected to pin 8 which
takes care of the heater circui t. T he other com­
ponents are now connected to the socket, the
lOOK resistor from pin 1 to pin 8, the lOOK
resistor with a 100 pf capacitor across it, from
pin 4 to pin 8 and a 680 ohm 1 w res istor from
pin 6 to p in 8. (This is the only 1 w resistor;
all others are *w.) T he terminal board can
now be reinserted.

\Vhen placing the .1 mf capacitor on the
terminal board, leave enough lead on the B
end and it can be used to conneot directly to
pin 5 on the octal socket.

Hemove the 3 screws from the bfo com­
partment and remove the cover. Inside you will
notice a «gimmick," two wires twisted together;
remove these and replace them with a 100 pf
capacitor. Remove the lead going from the lug
to the 6H6 for bfo inject ion. Remove the # 6­
32 machine screw and place a ground lug un­
der this screw and replace the screw. Replace
the cover on the bfo.

Prepare a 7" piece of small coax or shielded
lead as follows: Strip one end so that about ~"

of shield is exposed and about %" of center
conductor and its insulation. Strip off about W'
of this insulation exposing the center conduc­
tor. This end of the shield will be connected to
the ground lug installed on the bfo compart­
ment and the cen ter conductor connected to
the lug which formerly went to 6H6. The
other end of the center cond uctor is connected
to pin 1 of the tube socket. The 47K resistor
from the terminal board can now be connected
to pin 2 of the socket.

An 8}~" piece of small coax is stripped in t he
same manner as the previous piece. With a hot
iron, a place can be puddled and tinned with
solder on the vertical wall of the bfo compart­
ment nearest to pin 8 of the last if tube. T he
shield of the coax is grounded at this point and
the exposed center conductor is connected
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through a 10 pf capacitor to pin 8 of the last
if tube. The center conductor at the other end
is connected to pin 4 of the 6SN7.

Now, on the opposite side of the receiver
there is a long terminal board. On it, near the
rear of the receiver, is the aud io coupling ca­
pacitor C77; the lead nearest you is removed
and transferred to a blank lug which is toward
the rear of the receiver.

Now strip 2 26" pieces of small coax expos­
ing the shield and center conductor at both
ends. Strip another 26" piece so that the shield
and cen ter conductor is exposed only on
one end. This end will be connected to the
DPDT switch at the fron t panel. All three
shielded leads can be snaked up through the
harness along the right side of the receiver
when looking at the bottom of the eceiver,
which will tend to keep things neat.

The center cond uctor of the coax which is
stripped on only one end is connected to pin
2 of the 6SN7. T he cen ter conductor at the
other end is connected to the lug of the unused
section of the DPDT bfo switch is closest to
the cen ter of the receiver. The cen ter conduc­
tor of the next coax is connected to the center
lug of the switch and the other end of the
center conductor is connected to C77. T he
third coax center conductor is connected to
the remaining lug on the switch, and thence
connected to the p oint that C77 was removed
from.

The 3 shields at the point near the switch
are wrapped with bare wire and soldered to­
gether. The other end of the two leads going
to the aud io can be tacked together in similar
fashion. Where the lead which goes to the
Product Detector, goes by the bfo comp art­
ment , about Jf" of shield should be exposed and
connected to the same point as the lead which
went to the last if (the solder puddle at the
side wall of the bfo compartment).

With all leads now installed on the 6SN7
socket, room can be found to connect the
10 mf decoupling capacitor to the ground
lug of the adjacent tube. T his completes the
modification ; plug in a 6SN7, hook up the
power and start product detecting whenever
the bfo is on. This modification does not affect
ord inary C \V reception, but makes it easy to
tune and receive SSB signals. Either side band
can be selected by adjustment of the bfo
knob. It works like a charm!

.. W 6BHR
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Le roy May W5AJG
9428 Hobart St .
Dal las 18, Texa s

Photo credit: Jim Dungan, Dalla!

The ARC Type TV-10 and lOA

Converting them to 220 m e tran scerters

The surplus unit designed ARC Type TV-lO
or TV~ 10A Transmitter-Converter, commonly
known as a Transverter, is built by the Air­
craft Radio Corporation and is known generally
as ARC Type 12 equipment, or ARC Type 220
UHF Portable Communicator equipment. In
the military, it is also designated as a Fre­
quency Converter-Transmitter CV-431/ AR.

As used in this instance, a transverter per­
forms in one unit the functions of a t ransmitter
and receiving converter. The transmitter is of
course on the desired frequency on which one
wishes to send, while the receiving converter
t ranslat es this frequency to an existing receiver
of another frequency.

For instance, these equipments normally
transmit on a fixed frequency or frequencies
between 228~258 me, and transforms or con­
verts the reply in this same frequency range,
to a new rage of 118-148 me, so as to enable
existing receiving eq uipment to be used. In
ham talk, this is a crystal-controlled trans­
mitter combined with a crystal-controlled con­
verter, contained in one case.

Our interest here is to convert the unit to
something usable in the 220-225 me ham
range by utilizing the crystal-controlled trans­
mitter and converting the received 220 me
signal to the 144-148 me range, so as to make
use of the existing 2 meter receiver in the
station.

20

There is a little difference between the
Model TV-lO and the Model TV-lOA. The
fanner has a rated transmitter output of one­
half watt, while the latter is rated at a nominal
two-watts ou tput. The receiving converter
section is identical in both units.

With a few mod ifications, this little unit
will enable one to opera te low-power on 220
me, without installing a separa te 220 me
receiver. It is very ligh t in weight and may he
worked in a mobile capacity if desired. AI~

though low in power output , severa l uses sug­
gest themselves- such as CD nets, RACES
tie in-and so on.

Modificotions

The amateur Vi meter band is a rather wide
one and d ifferent parts of the frequency range
are used in different localities. In an effort to
split the difference, a design frequency of
22,S.5 me was chosen, which represents the
midpoint of the assignment.

Transmitter: A schemat ic diagram of the
original T V- I0 unit is reproduced and may,
for all practical purposes, be used for the
Model TV-lOA also. The fi rst order of business
is the rube heaters. This equipment is designed
for 27v de operation and if either 12v or
6.3v is desired instead , some changes must
be made in this wiring. This is rather routine
and inspection of the schematic and the actual

73 MAGAZINE



There is just no better way of gett ing started in VHF than with the newest of the new in the
Clegg line - the 22'er two meter transceiver. Th is ready-to-go station combines many of the
fine features that have made the Clegg name famous in VHF ham circles for years plus re­
finements to make2 meter AM phone operation more interesting and challenging. It is realistic­
ally priced - your distributor will have complete information.

Amateur Net $239.50

Features

simplify rapid

AF Amplif ier
Rcvr Aud io Outp ut /
Xmtr Modulator (2)
Xmtr Xl O/ l st
Multiplier
Buffer Amplifier
xmtr Driver
Xmtr Fina l Ampl if ier

6[A8

12AX7
6S QS

12B V7
12BV7
2[26

TRANSMIITER

exciter stages toI. Broadband
osv

2. High efficiency straight through f inal ampli­
fier wi th crystal controlled 18 WATT input

3. High level plate and screen modulation with
speech clipping for typ ical Clegg " HIGH TALK
POWER" performance

4. PUSH TO TALK with provisions to switch ex­
ternal LINEAR and VFO

5_ TRANSMITTER frequency SPOTTING SWITCH

6. Self contained universal solid state power
supply for 115 volts AC and 12 voits DC

7. Tube li ne-u p
6CW4 Revr RF
6KE8 Mixer/ Xmtr Ose
6K[8 VlO/B uffer
68A7 2nd Mixer
6Al8 IF Amplif ier
6BA6 IF Ampl ifi er
6Al S Diode Detect or/

No ise limiter

RECEIVER

1. Dual conversion with crystal controlled first
inject ion oscillator

2. Crystal lattice filter provi di ng selectivity of
about 10 KC at 6 db and less than 16 KC at
50 db

3. Freedom from spurious responses, IF leak
through and images

4. Panel Meter doubles as calibrated S Meter
on receiver and " relative output" meter for
transmitter tune up

5_ Full 143.8 MC to 148_2 MC coverage with
ca librated tuning dial

6. Fine tuning control with approx imately 25 KC
range

7. Excellent AGe performance
8. NUVISTOR RF stage and low noise first mixer

provide .2 flV sensi t ivi ty nodb S+ N to N)
9. 3 watts audio output available with self con­

tained high effic iency speaker for opera tion
in high ambient noise assoc iated with mo­
bile operat ion

10. Effecti ve Automatic NOISE LIMITER

Squires - Sanders, Inc.
47 5 W A T C H UNG A V EN U E . W ATC H U N G . N . J .

JUNE 1964 21



,••
~I V""

• •

~ I
•

•

• ,
"

· ,
• •. ,

--~

cl:l••

,.,
~ .

!

,
",,

•
~ : ... •

"•

•

""

•

••••••

•
•

•

",,

i ... :_
~ ' .
~ ; -

;
•

".
•
"

! : '
"

;
0 ",

"--.f

o

,,.,.

-

,
iO::',-_-::: 1, .

;.. -

t ~
""

f-~ - - - -­..••,.

rr- .....\!T E

' ~

22 73 MACAZINE



World Atlas- Only.Atl~S co~pi l ed tor a~.
ateurs. Polar proJection, S IX cf~III~~~or'
prefixes on each country . . 't aid $1 .00
16 pages . • •. • . • . •• . . • pos P

ORDER THESE USEFUL
AMATEUR RADIO AIDS TODAY !

F-~->----'."'".: -i ~:
-.c...--

PLUS THESE EXTRA FEATURES:
• Gr.at Cirel. Bearl... • "a" and 'or' Sicnal.
• Greit Circle Charts • World Time Chart
• Prefiles bJ Countries • Int'!. Postal btes

United States Listings •• , $5.00
DX Listings .•.•... • .. . ... 3.00

I ' RADIO AMATEUR 116 .k
~

' ca DD INC.
• , •Dept. B, 4844 W. full erton Ave.

- . Chicago, II I. 60639
See your favorite dealer or order direct (add 25¢ for mailing)

unit will suggest the best way for your case.
Of course, the simple way ou t would be to
continue to use the 27v de. This is not as
difficult as it once was-what with all the
silicon d evices around able to handle a couple
of amperes without sweat . If it is desired to
use ac however, the mike line will have to be
disconnnected and rerouted to some source
of mike current.

He/ays: The next items to be considered are
the relays. These are also 24 V dc operated and
of course ac will not work here. Fortunatelv•

•
a ll of the relays will not be used. Most will
remain in the circuit but in their normal un­
energized position , and in which case, one
side of the coil may be disconnected to keep
them fro m operating. A couple will be used in
their energized position. This may be ac­
complished by blocking the armature closed
with a tooth-p ick or other su itable means,
along with di sabling the coil by the disconnect
procedure as on the others. Actually, the only
relay that would be of value would be the
antenna change-over relay. If it is desired to
retain this one, it will be necessary to provide
24v de to operate it. Following is the relay
schedule:

Disconnect one or both sides of the coils of
every relay in the set. causing them to be d is­
abled, with the exception of the antenna
change-over relay K4213. Block in a closed
position the two relays marked K4211 and
K4214. Further details on some of the indi­
vidual relays will be given shortly.

Pon-e r Supplies necessary: As above men­
tioned , if 24v de is available and can be
used, much work will be eliminated. Without
the relays, about l< a will do the job. If 12
volts are used, 1.5 a will be necessary and if
6.3v is used , about 3a will have to be pro­
vided. The plates will require 250-275v de at
about 130 mills for the ); watt output.

On the power receptacle J 4203, the fi lament
heater voltage will go to terminal "A" marked
LV+. The E+ will go to terminal HE". The
microphone transformer p rim ary T4201 will
have to be isolated and fed to the mike being
used. T erminal "E" will key the antenna relay
by grounding same. when the transmitter is in
stand-by position and B+ is not being fed to
terminal "B". it will be necessary to get volt­
age to the receiving converter. T his could be
accomplished by connecting a wi re from the
bottom of R4227 to an unused terminal on
J4203, such as "L", and feeding the con­
verter voltage at that terminal when receiving
and to terminal "B" when transmitting- or
perhaps some other arrangement will suggest
itself that would fit in better with individual
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existing available power supply facilities or
swi tching.

Circuitry : The original frequency range of
the transmitting crys tals used to cover the
228-2.58 me segment was between 9..5-10.75
me when using a multiplication of 24 times.
An alternate multiplication of 36 times could
also be used in the gear and in that case the
crystal frequencies would be between 6 .333
and 7 .166 me. Either arrangement was per­
missible and satisfactory.

T o provide the newly d esired output fre­
quency of 222.5 mc a crystal of either 9270.8
kc or 6 181.481 kc will be necessary. The
latter frequency rock was available at this
station and was a surplus one of the type that
was used in the old SC R-522 two-meter
eq uipment. Using either crysta l, however, no
alterations in the rf circuitry are necessary.
Merely retune the coils and/or capacitors for
maximum rf output at Test Jack J4201 on
front of the un it. A small range mill-meter may
be used here for the best indication. Also a
lamp load could be used for testing and for
the tune-up. Select one of the crystal socket
positi ons, insert the 61 81.481 kc crystal and
block closed the associated relay. The other
crystal sockets and relays will not be used.

The 220 me antenna will connect to J4207
labelled UHF ANT. J4208 labelled to VHF
TRANS will not be used. J4209 labelled to
VH F REC will be used to go to the 144 mc
station receiving eq uipment. This is the out­
p ut of the converter section of the TV-I0 after
the signal has been translated from 220 mc to
144 me.

Receiving Converter Section: Refer again to
the schematic. Note that Z-4201 is an 110 mc
crystal oscillator. This 110 me crystal is actually
a 7th overtone type, with inductor 1.-4212
resonating on the outpu t frequency of 110 me.
Now since the fundamental of this overtone
crystal is one-seventh of 110 me, or about 15.7

me, we can change the mode over to the 5th
ooertone, which will be approximately 15.7 x
5 = 78.5 me. Coil 1.-4212 will have to be
padded to resonate at this new frequency. This
is accomplished by merely removi ng capacitor
C-4248 (9 mmfd ) and replacing with a disc
or tubular of 25 mmfd . T he coil will now
resonate on 78.5 me and the new if frequency
will be the d ifference of 222.5 - 78.5 "" 144
me, which will work into a 144 me receiving
system very nicely. One other change in the
receiving converter section is necessary and
that is to change the 110 me trap circuit
labelled 1.-4219 and C-4245 to the new fre­
quency of 78.5 me. This is simple to do­
merely b rid ge C-4245 with another capacitor
of 150 mmfd. Lastly, after a 222.5 me signal
is received, touch up the slugs on the Pre­
selector Z-4202 section for maximum signal.
These slugs would be 1.-42 18, 1.-4216 and
1.-4214 labelled "Factory Ad justed-Do Not
Disturb ." (Haven't you always been tempted
to do something like this anyway?) . Th is
should complete the modifications.

Remember, the converter is a mixer with no
rf amplifier stage. It should work well for the
stronger signals-do not expect too much on
very weak signal reception. Add a nnvistor, or
perhaps a 4 16B 220 me preamplifier for such
work. Also keep in mind that the transmitter
output stage on the TV-I0 is a tripler with
multiplied crystal Ferquencies p robably p res­
ent to some extent . This is low power cer­
tainly, but aircraft line of sight is great and
this range of fr equencies is hot with such com­
munications. Check carefully with a GOO or
sensitive absorp tion type instruments for such
unwanted emissions.

This little set will enable someone mildly
interested in 220 me to talk around town
locally and it might even whet the interest to
give 220 me a real shake at some later d ate.

... W5AJG

Notes on the ARR-1S Receiver

The ARR~15 receiver, as received, will
funct ion by the addition of the correct volt­
ages and actually requires no major conversion
work.

Applicat ion of 28 VDC to the connector at
the rea r of the receiver will operate the d yna­
motor and it should be applied as follows:

Pins 3 and 20 jumpered
Pin 17 28 VDC
Pin 9 .,.. . . ........ . . de return

24

Gordon Hopper W 1MEG

John Meshna, Inc. in LyIUl , Mass., has pow­
er sup plies which are ideal for the operat ion of
this receiver. They are rated at 24 volts @ 4
amps and can be used on many types of surplus
receivers.

In its original condition, the receiver is
quite b road. Here is a modification which will
select either a sharp or a broad filter: Remove
the wire from terminal 2 of 2-122 and tape it
out of the way. Hemove the ground post .

73 MACAZINE



SEE THE LIGHT?
NEW!
NOW!

IllUMINATED KNOB-Model 347

Waters Illuminated Knobs serve as pilot lights and position indicators. The
Waters Illuminated Knob projects a light beam on the panel to identify t he
posit ion, and has a lighted red pointer as a pilot light. It is ideal for applica­
t ions where the pointer posit ion must be read clearly and where it is
desirable to identify position from a distance or under poor lighting conditions.
Installat ion is simple. The knob contains the light and may be mounted on any
IA" shaft rotary cont rol or switch with no changes required behind the panel.
One wire provides the 6 volt source for the light, with the shaft serving as
ground.

5 00
only

PAlCH
Un iversal Hybrid

Coupler II
Model 3002

E V TI m
ELECTRONIC

VERNIER
TUNING

For KWM2/ 2A

Model 354 $23 .95
KWM2A

Model 355 $21.95
KWM2

i
•
•. '

Patch for phone or tape recorder
Built in compressor

f ine for SSB
$69 .95

COAXIAL SWITC HES
Model 335 SP6T

$12 .95

Model 336 OPOT
(Transfer Swi tc h)

$11.45

Model 341 SPOT
$11.45

Model 351 OPDl
$12.95

,

CHANNELATORtm
Crystal frequency

control for
KWM2/2A
Model 349

$79 .95

CDMPREAMPtm
AUOID PREAMPLI­

FIE R/LIMITER
Model 359

Connects between
mike and mike in­
put on rig.
Increases effec tive
speech power up to
four t imes.

$27.95

LITTlE DIPPERtm
Model 33.

2·230 me in 7
ranges

I rans tstorfzed
Tone mod. built in

$129.75

•

Please don't 'orget.

$53.75
Fits Collins gear

perfectly

DUMMY LOAD
WA TT METER

Model 334
2-230 me 52 ohms

50W continuous
1 KW interm ittant
O-lO-IOO- IOOOW

$79.75

1.&
J.'••

ALSO
, ~
.~

'~

UN IVERSAL HYBRID COUPLER
Model 3001

Same as 3002 except no compressor
built in $49.50

RETROfiT KIT
Model 358

Designed for installation in 300 1 Cou­
pler to modi fy it to 3002 ci rcuit. Also
can be used in your own equipment to
build in a Compreamptm. $19 .95

! Q·MULTIPLIER
NOTCH fiLTER

f or 7551 Model
337 337-51 A

$39 .95
f or KWM2/2A
Model 340A

WATERS WAYLAND MASS
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Install a SPST bat handle switch in the vacat­
ed hole. Run a wire from terminal 6 of J-I02
to one switch terminal and run a wire from the
other switch terminal to terminal 2 of Z-122.

To make the receiver active when the re­
ceiver is off "0" when in MC\V-CAL position,
remove the wire from terminal 7 of 1-102 and
install SPST bat handle switch between this
wire and terminal. Switch can be located be­
low switch in above modification and labeled
CAL. OFF-ON.

To make it possible to calib rate on fre­
quencies whose last two digits are "0," jump­
er terminals 14 and 22 of J-ll0.

The addition of a Q5H may be desirable.

Although I have the receiver operational, I
have not yet had the chance to try one on it.

If desired, an AC supply for the B voltage
(220 VDC at 80 rna) can be connected be­
tween pins 3 and 9 (ground) of the dyna­
motor connector after removing the dyn a­
m otor.

To reduce the current requirements of the
28 VDC pow er su pply. it is recommended
that the two locks on the front panel be
loosened and that the tuning and band switch­
ing be accomplished manually.

The original technical manual for the ARR~

15 receiver is identified as AN-30ARHI5-3.
Good luck on locating one.

New Life for the
R-44j ARR-5 Receiver

Ro na ld L. lves
2075 Harvard St.
Pa lo Alto, Co li f .

Introduction

Many amateurs and experimenters have
purchased surplus R44/ ARR-5 receivers in the
belief that they were military versions of th e
Hallicrafters S-27. After finding out that the
receiver has no power supply, lacks sensitivity,
and has headset output only, they have stored
the rather well-built equipment in the garage,
and have gone on to other things.

Actually, the H44/ ARR-5 is a military ver­
sion of the well-known 8-27, and can be made
to operate as an 8-27 with a very small amount
of work. Basically, it is an AM-FM receiver,

with one IT, oscillator, mixer, and two rf
stages. Beyond this, there is a limiter and
discriminator for FM reception; and an added
if stage and diode detector for AM reception.
Two stages of audio are provided.

Frequency coverage, in three ran ges, is
from 27 me to 140 me. A motor-driven band­
scanning device is provided , as well as a fixed
tuned bfo. Broad and sharp if adjustments are
selectable by a front panel switch.

This frequency range covers 10 and 6
meters , a number of radio paging services, the
lower frequency TV channels, all of the I'M
band, and the 110-140 me aeronautical and

270-0-270 V,. 200 "10
ST ANCOR 1'· 6172

+ 7 0 VOLT S

lOO K, W
F OF POWER PLUG

C OF POWfR PLUG

+ MOT OR
CIRCUIT

A OF POWf R PLUG

o OF POWf R P LUG

B OF POWER PLUG

"a w

MOTOR SU PPL Y

PO WER P LUG

'~~i~~~~~~===========: e,
~ : E OF P OWfR P LUG FIL e

o
;9ii

2~2 VA,C,I A.
S TANCOR 1'-6469

117 VA C.

FIGU R E

Circu it of power supply.
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NOW ••. 48 HOUR SHIPMENT
ALL TEXAS C R YSTALS a re made to exa c t in g
s pecifi cat ion s. quali ty c h ec ked. and uncondt ­

.t io n a l ly g ua r a n t ee d !

Divisi on of

send for NEW FREE
CRYSTAL CATALOG

with NEW TRANSISTOR
OSCILLATOR CIRCUITS

HERMETICALLY SEALED
PRECISION GROUND

CUSTOM·MADE
NON·OVEN CRYSTALS

DRA KE 2-B Receiver Crystals $4.00
(All Channels-Order by Freq .)

OVEN-TYPE CRYSTALS
For Motorola , GE, Gonset, Bend ix, etc.
Add $2 .00 pe r cr ystal to above prices

SUB-MINIATURE PRICES sl;ght ly h;gher
C IT IZEN BAND C lass "0" Crys tals· • $2.9 5
O v er 5 0 ,000 en c r y s t a ls in s t oc k fo r all s e t s
a nd cha n ne !s , b ot h H C6 / U an d m inia t ure type s .
To in s ure proper cor-r e lat.io n a nd correct f req.
o peratio n . o r der by man ufact u re r m ode l num ­
b e r and c h a n ne l.

NEW TWX SERVICE
Fort M yers - 8 13-33 4- 2830

Los Ang eles - 2 13-737-1 3 15

ORDER FROM CLOSER PLANT

~ TEXAS CRVSTALS!t
DEPT. 73-6

10 00 Crys t al D r ive
FORT M Y ERS . FLO RDA
Phon e 8 13 W E 6 -2 109
T W X 8 13-334-2830

AND
4117 W . J effe rson B lvd .
LOS AN G E L E S . CALIF.
P h on e 2 13_73 1_2258
T W X 2 13-737 -1315

Top performance a s sured w it h quali t y co n .
t r oll ed throu ghout manufacture. Gold or s i lve r
pla ti ng act s a s elec t r od es . C rys t a ls are s p ri ng
mou nt ed and s eal ed u n d er v ac u u m or fi ll ed
wit h inert g as. V ery h igh frequen cy s t a b il it y .
Ma x. c u r r e n t ca p acit y is 10 milli watts-5 for
o vertone t ype. Confor m it y to military s p ec ifi-,
cations g u r an t e ed.
1000 KC t o 1GOOKC (Fu n d . Freq.) • ~

. P r ices on R equ es t
IGO I KC t o 200 0 KC (Fund . Freq . ) $ 5 .00 ea.
200 l KC t o 2500KC ( F u n d . F r eq.) . __._ 4.00 ea.
2S0 l KC t o 5000KC ( F u n d . F eeq.) 3 .5 0 ea .
5 00 lKC t o 7000KC ( F u n d . Fre q.) 3.90 e a .
70(\ I KC to i o.ooox c ( F u n d . Freq .) 3 .25 ea.
10.OOI KC t o 15 .000KC ( F und. F req.) 3.75 ea.
15MC t o 20 MC ( F u n d . Freq. ) .. 5 .00 ea.

OVERTONE CRYSTALS
IS MC t o 30MC Th ird Over t one. .$ 3 .8 5 ea.
30MC t o 4 0MC Th ird Over to ne _.._. 4 .1 0 ea.
4(\MC t o 65MC T h ir d or F ifth O ver tone 4 .50 ea.
6 SMC to 10 0MC F ift h Over tone 6 .00 ea.

Power Supply
Operation of the R44/ ARR-5 requires 6.3

volts at about 4 amps; 270 volts at about 135
rna; and, if the motor driven scanner is to be
used , 24 volts de at about 135 rna.

The circuit of a more than adequate power
supply for this receiver is shown in F ig. 1.
Choke input is used here to keep the B voltage
low enough . It also reduces surges on the
silicon rectifiers. The first choke (L l from
receiver ) is an original part of the R44/ ARR-5 ,
and is located at extreme left rear of the
chassis. Remove both power leads from this
and connect them together temporarily, then
remove the choke from the receiver.

The .02 mfd capacitor across the high
voltage secondary is to absorb rectifier switch­
ing transients. If omitted, this power supply
may create interference at various multiples of
60 cycles np to at least 60 kc.

Ordinarily good construction is all that is
required in the power supply, which is con­
ventional in operation. If you do not want to
use the motor-driven scanner, omit the motor
supply circu it entirely.

In it io l Testing
Once the power supply is complete, connect

the receiver in accord with the plug diagram
in the inset of Fig. 1, tum it on, and let it
warm up for a few minutes. Connect any sort
of antenna to the antenna input plug, and
plug a headset into the phones jack. Check
operation of all functions on all bands, and
correct any troubles found .

Most likely troubles are cracked resistors
and switches that don't work. Replace resistors
fonnd defective by those of like color code.
Replace any of the laminated bakelite switches
that don't work by good switches, preferably
with moulded bakelite cases, so that a second
generation of switch failures doesn't develop
in a couple of years.

Improving Sensitivity
\Vhen this receiver is in operation, its sen­

sitivity is low, and the signal-to-noise ratio is
not very happy. This difficulty is due to the
installation of a radiation preventer stage be­
tween the antenna and the first tuned rf stage.
This is located in a small annex to the main
tunner housing, at left rear. The top of this
box carries the label "CAUT ION, plate termi-

special communications bands. As a general
coverage receiver from 28-140 mc it can hardly
be surpassed, even though the design is more
than 20 years old. It can be put into full serv­
ice by providing a power supply and by mak­
ing a few very simple circuit changes.
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Fron t end revisions.

nal of tube inside projects into R-F stage."
T his stage is run at low B voltage so that it
does not amplify, but un happily it does con­
tribute to the input noise.

T he circuit of the front end of the 1\44/ ­
ARR-5, as supplied, comprises section A of
F ig. 2. To im prove the receiver sensi tivity,
th is stage is eliminated . Start by removing the
956 tube from the socket, then remove the
small shield box , and finally d isconnect the
screen and filament supply leads fro m the
connector that goes through the chassis. This
will leave a clean circular hole in the back of
the main tuner housing, and a clean ellipt ical
hole through the chassis below it .

Remove R-77, a small resistor that connects
from the plate lead of the 956 to ground, Cen­
ter a VG-177/V plug hood over the round
hole in the back of the tuner enclosure, mark
the positions of the four holes, and drill
clearance holes for 4-40 screws at the marked
locations. Attach a p iece of RG~ ,59/U coaxial
cable to the plug hood , leaving about l W' of
clear conductor on the inside. Bolt the plug
hood in place, and mount two tie points on the
hold ing screws inside the tuner shield. Con­
nect the free end of the HG-59/V to the one
farthest from the tunning capacitors. Connect
a 470 mmfd capacitor between them, and con­
nect the pla te lead of the removed 956 to the
tie point nearest the tuning capacitors. Pass
the cable down through the ellipt ical hole in
the chassis, and bring it out to either the
front panel 50-239 plug marked ANTENNA
or to any other term ination that suits your con­
venience. Check operation, replace the cover
on the tuner shield, and the front end changes
are completed.

In most instances, this will more than

double the usable sensitivity of the receiver,
reducing the "front end hiss" considerably at
the same t ime . Final circuit is shown in Fig .
2, B,

Output M od if icati ons

As supplied to the government, the R44/ ­
ARR~5 was designed for headphone and video
output, and no provision was made for speaker
operation. T he original audio output circuit is
shown in Fig. 3, A. All major components are
mounted on terminal strips along the chassis
skirts, and all are clearly numbered on the
bakelite.

T o convert the receiver for speaker opera~

t ion, it is necessary to rip out the video output
components and install an output transformer.
To start this, cover the large hole at the left
rear of the chassis ( left when Ll was re­
moved ) with a metal plate, bolted in place,
On the top of this, mount a small universal
output transformer, such as a Stancor A~3877.

Provide a grommet hole for the t ransformer
leads. Under the chassis, behind the trans­
former, mount a tie point. To this connect the
two leads removed from L l previously, and the
B+ lead of the output transformer. Connect
the plate lead of the transformer to pin 3 of
the 6V6 socket. Do not remove the other
leads, or disturb the .33 meg resistor between
pins 3 and 6 of this socket. T his is the feedback
resistor, 1\60 of Fig, 3.

Now fin d and remove 1\59, 1\70, 1\61, 1\69,
R63 and C64. These are on the terminal strips
near the tube socket, excep t for R63, which is
a power resistor at about the middle of the
terminal board . T hese components are best

(Turn to page 321
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TSgt . William Gardiner
511 C F.T.D.
Walker AFB, New Mexico

Another Surplus Find

Among the many thousands of items found
on the surplus market, there is one unit that
is often overlooked or rejected by the «surplus
scavenger:' This is the dynamotor set, not to
be confused with the dynamotor alone.

The dynamotor set consists of a dynamotor,
mounting bracket, chassis, various capacitors,
a choke, filter assemblies, resistors, etc. The
number and type of components will vary with
each type of dynamotor set, but those com­
ponents listed are generally common to all
such sets. Taking the DY-76AIAIC-IO set as
an example, the following components were
removed and cataloged : one DY-76A dyna­
motor, (input 27.5 volts de @ 7 amps, output
175 volts de @ .6 amps), one filter reactor,
(.2 henry @ .65 amps, tested at 1000 volts de,
resistaoce 7 ohms), two 100 mfd @ 300
wvdc electrolytics, two sealed pi type filters,
(one rated at 50 volts de @ 7.5 amps, and one
at 250 volts de @ 1 amp), and one 5~f" x
7~f" x l W' chassis.

The 50 volt pi type filter may be used as an
excellent filter for mobile operation of receivers,
converters and low powered transmitters. The
250 volt filter may be used as an output
filter for low voltage supplies or other such
applications. The reactor, or choke, could
easily find its way into power supplies, etc.
Many applications can be found for the ex­
tremely well made, long lasting electrolytics.
There is no need to mention the many uses of
a strong aluminum chassis of the dimensions
listed. In fact, the holes already punched in
the chassis will serve most applications with­
out the need of adding others. The holes
punched for the mounting of the two electro­
lytics are perfect for tube sockets. Four per­
manently attached bolts hold the two chassis
halves together quite neatly.

30

The 27.5 volt dynamotor can be operated
from a 12 volt source with its output reduced
approximately one half. It can also be operated
from a 24 volt marine power source with no
apparent decrease in output. If no such use is
contemplated, the dynamotor can be converted
into a 115 volt ac motor with little trouble
and no expense.

The following instructions will enable the
dynamotor to be used as an electric motor.
First, remove the brushes from the motor end
of the dynamotor assembly. The motor end is
usually identified on the name plate, or can
be found by tracing the yellow input lead.
(The red lead is the positive high voltage
output lead. ) Remove the two field wires
from the motor end and connect them in
parallel with the generator field winding. Con­
nect a ll5 volt line cord across the field coils
and generator brushes. If, after applying power,
the motor does not run, reverse the motor
field connections. There is a fifty-fifty chance
of improperly connecting the motor field
windings. As the dynamotor shafts are not
long enough to attach a pully, etc., it will be
necessary to drill and tap the shafts to attach
an extension. The motor that you now have
may not deliver as much torque as a standard,
commercial motor, but it may be used in many
applications. Its low cost more than overcomes
any shortcomings it may have. One of these
conversions is used by the author to power a
small grinding wheel, and another is used to
power a blower for cooling of electronic
equipment.

The dynamotor sets are found at most sur­
plus dealers and their low cost makes them
one of the best buys on the surplus market.
Better hurry and get yours before the price
goes up!
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GMT·

Propagation Chart

EASTERN UNITED STATES TO: "
00 02 0 4 06 08 10 12 14 16 18 20 22

ALA SKA 14 l' 14 r r , , ,. 14 1 • 14 1 •

ARGENT INA 14 14 ,. , , , 14 14 14 14 21 2 I

AUSTR AL IA • I • , , , t , , , -1' I •

CANAL ZONE 2 I 14 I 4 , , r I 4 14 I 4 I 4 14 2 I

EN GLAND 14 , , , , 1 . 1 4 14 I 4 I • I • 14

HAWAII I • I 4 14 r , , , , I 4 1 • I 4 1 •

INDI A I • l' , , , ,. l' I • 14 I • 14 I •

JAPAN 14 1 • I • , , , , ,- , , 1. I 4

MEXICO 1. 14 ,- , , r I • 1 • I • l' 14 l'
PHILIPPINES l' I • ,- , , , ,- 14 I 4 ,. ,- 14

PU ERTO RICO 14 14 r r , , l ' I • I 4 14 I 4 1 •

SOUT H AF RICA, , , t t r I 4 l' I 4 1 • I • I • ,
U.5.S.A. I 4 ,- , , , ,- I' 1 4 14 I 4 l' I •

WEST COAST I • l' 1 • t , , , 1. 1 • 1 4 1 • I 4

CENTRAL UNITED STATES 'TD ~'

ALA SKA 14 I • 14 I 4 r , I r ,- I • I • 1 • 1 •

ARGENT INA 1 4 14 I 4 , , t I I • 1 4 14 I 4 14 , 1

AUS T RA LIA 1 4 I • I 4 1 • I 4 , I , , t , 14 I 4

CANAL ZONE 2 1 I 4 14 1 • , , I 14 14 I 4 14 I 4 2 1

ENGLAND 14 , , , , , 1 . I • l ' I • I 4 l '
HAWAII 1 14 14 I • I 4 , , r , 1 • I 4 1 . I 4

INDI A I 4 14 I 4 , , , ,- I • 14 I 4 14 I 4

JAP AN l' 1. I 4 1 . , , , ,- , , I • I •

MEX ICO 1 . 14 ,- , , , , 1 . I • 1 • I • I •

PHILIPPINES 14 I 4 14 I • r , , I • 14 ,- ,- I •

PUERTO RICO 14 14 1 • , , , 14 I 4 1 • I • 1 . 1 •

SOUT H AFRICA , , , , , , 14 l' 14 I • 1 • ,
u S. 5 R. 1 4 ,- , r , r ,- I 4 I • l' I • 14

WESTERN UNITED STATES TO:

ALA SKA 14 14 14 1 4 r , , , ,. I 4 l ' 1 •

ARGENTINA I 4 l' I • ,. , , t 1 • 14 1 4 14 , I

AUSTRALIA I • 2 I , I 1 • I • ,- , , , , I • I •

CANAL ZONE 14 I 4 14 14 ,- , , I • I 4 1 • I 4 1 .

ENG LAND I • , , , , , , I • I • 14 I 4 14

HAWAII I • 14 14 1 4 I • ,- , , 1 • I 4 14 1 •

IN DIA I 4 1 . I 4 I 4 , , , ,- I • I • 14 I 4

JAPAN 14 I • I 4 14 14 , , , ,- ,- I 4 1 4

MEXICO 14 I 4 1 • , , r , I • I 4 1 • I 4 1.

PHILIPPINES I 4 l' 1. I 4 1. , t , 1. ,- ,- 14

PU ER TO RICO I 4 14 I 4 , , , ,. I • 1 . 14 1 . 1 4

SOU TH AFRICA , , , -r r , ,. 1 4 l' I 4 l' ,
U. 5 . S. R. 14 l' 14 ,. , , t ,- ,. l' 1 • l'

EA ST COAST 14 I • 1 . , , , , 14 14 1 • I • 14

III Means next higher frequency may be useful. .

,UNE 1964

Good : 2-8, 14-17,22-24

Fair: 1,9.13,22-21 ,25,28-30

Poor: 18-19,26-27

Es:4-8, 13-18

( Hig h MUF and/or fr eak conditions )

J. H. Nelson
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Rear chassi s view of conve rted R44/ARR- S.

Performance of this receiver, after conver­
sion, is rather surp risingly good and as con­
sistent as band conditions permit. Tuning gear
train operates very smoothly, permitting use of
the receiver on the sometimes crowded 10 and
6 meter ham bands. The power supply has
enough spare capacity to carry most if not all
of the adjuncts that a fertile mind will find
interesting with this type of receiver.

(Receive r from page 28)

removed by clipping the leads. Because of
their age, few of them are worth salvaging.

Now, from pin 5 (grid ) of the 6V6 to
ground connect a .1 meg resistor, of ~ watt or
larger. From pin 8 of the same tube (cathode )
connect a 330·ohm 2 watt resistor to ground ,
and shunt it with a 25 mfd, 25 volt elec­
trolytic capacitor, connected with positive to
socket .

Lastly, connect the secondary circui t of the
output transformer to the speaker terminals
and the phone jack, as in Fig. 3, B. With this
connection, the speaker is silent when the
headset is plugged in. The load that is
switched in when the speaker is disconnected
is not critical, any value from 5 to 22 ohms
will work well, but its omission will insure that
the audio circu it will oscillate powerfully.

When this work is completed and tested, the
conversion of the receiver to ordinary use is
completed . Appearance of the left rear portion
of the chassis, where the changes have been
made, is shown in the photo. If, after every­
thing tests OK, you wish to go over the under­
chassis wiring, eliminating unnecessary wires
and sections of terminal board , appearance of
the equipment will be improved slightly, but
no changes will occur in the performance.

6S07

... Ives

6V6

'"330 K

,.®
F I GUR E 3

Receive r outpu t circuit .

6V6

®

6S07

'" - CGa ~ .-:-'330 K

A.F 6 , STANCOR 1
INPU T, ".:: b

'\ I C6 3
A-36 77--- •

- -~-
,

-- ~ - U--~- -1;-64, R.fal
lOOK ' '" "" ""150K T '"

~ ceo '- >-
SPEAK[f

R5G ; _ r- 20 m! 330..... ; -:~ ~ 5 m f
3 3K~". <, 25V z w : ;::r; 25 V
~

- -

" • ,
INPUT

~
, , co, - - ~ - •---- • -- ~ -

/ ~---

1£64, '" R59 $ '" ,
150 K T '""t-- C 80

: c'~920mf
R56 :;p 25 V ' " '"3 3K L-

:'\ VIDEO..- - '" -
~

Auto mat ic Scanning

As previously mentioned , this receiver is
equipped with an automatic scann ing device,
which requires an input of 24 volts de. The
range of the scan is adjustable from the front
panel, by means of a pair of switch cams under
the h inged cover. The on-off switch for the
automatic scan is ncar top center of the panel.
The speed of the scan is adjustable by means
of a 250 ohm wirewound rheostat at rear cen­
ter of chassis. This runs quite hot on continu­
ous scan, as does the motor. The magnetic
clutch, which connects the motor drive to the
tuning shaft is a rugged device , which will
last almost forever. The motor, in contrast, has
a nominal life of about 1,000 hours, of which
a considerable portion may have been used up
in mil itary service.

ACTION REQUIRED

Please send a letter or radiog ram to your R epresen ­

ta t ive in Congress ask in g t ha t he expedite the " I nter ­

na t ional Reciprocit y for R adio A mateurs" b ill ( 5.920).

T his is of immedia te importance, do n ot delay.
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Really High Gain
Jim Kyle KSJKX
1236 N.E. 44th St .
Oklahoma City, Oklo.

Gain in an aud io amplifier is something you
seldom worry about unless you don't have
enough-bu t if you' re p lanning a new portable
or mobile rig, you might like either of the two
circuits shown here. Both prod uce voltage
gains in excess of 1,000, with an absolute
minimum of comp onents.

Using these circuits, a ceram ic or dynamic
microphone wiII give you plenty of punch for
full modulation-without the worries about
audio qu ality wh ich frequently accompany the
use of a carbon mike.

The lead-off circuit, shown in Fig. 1, is
a variant on the cascade. The cascade is prob­
ably better known as a VHF rf amplifier than
as a high-gain audio ci rcuit-but this version
gives voltage gain ranging from 1,000 to 2,000,
depend ing on the type of tube used .

Since three t riod e sections are necessary for
best action, this circuit is a natural for Com ­
pactrons such as the 6D IO or 6e l O. Compon­
ent values shown are suitab le for either, as
well as for the three halves of 12AX7, 12AT7,
or 12AU7.

Here's how it works. In a normal cascode
circuit , the stage gain is actually (very close
to ) the p roduct of the transconductance of the
input section multiplied b y the load im­
pedance seen b y the output section . In this
version, the load impedance is 4 .7 megohms.
To keep current flow in the input stage, thus

+300V
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, 47 0 K---- ---- ----
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keeping transconductance high, the output
stage is shunted by a 22K ohm resistor.

Since the input impedance of the output
stage is low (usually under 500 ohms) , all the
signal goes in to the outp ut stage. Thus, the
stage gain eq uals the transconductance of the
normally fun ctioning input stage t imes the
extremely high plate load resistance in the
"output", giving a range of gain b etween 1,000
and 2,000.

The cathode follower actually used as the
output is necessa ry because otherwise the high
output imped ance would cause problems
above 1500 cps. As shown, response is good
throughout the "communication" range up
past 3,000 cps, then falls off rather sharply.

The only t ricky p oint to watch in this cir­
cuit is to be certain that no heater wires or
rf-carrying leads come anywhere near the
plate end of the 4 .7-meg resistor or the lead
connected to the grid of the cathode follower.

\ Vhile the three triode sections connected as
normal amp lifiers would provide more actu al
gain , such connect ions would also require 3
addit ional resistors and 3 additional capacitors,
as well as introducing phase shifts and atten­
dant p ossibilities of audio feedback.

But if you're search ing for som ething closer
to the ultimate in the "something-for-no thing"
d epartment, sneak a peek at F ig. 2 . This
"starved" ampli fier uses only two tub es, four
resistors , a single capacitor, and one trans­
former, to fully modulate a 5 watt transmitter
with the output of a ceramic mike!

(Tu rn to poge 9 0 )
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Smaltz for Semiconductors

Robe rt A. Ki dde r

After about the forty-seventh time that I
put the finishing touches on some exotic piece
of semiconductorized gear and reached out to
apply the juice, only to find that another hat­
tery pack had gone to its reward, I finally de­
cided to end it all. Not with the trusty old .44,
however, but by hitting the books and engag­
ing in a bit of judicious b rain-picking among
certain of my cohorts . Herewith follows the
results of this research : a treatise on the deriva­
tion of low voltage direct current in any reason­
able quantity from the ac line.

The biggest difference between vacuum
tube plate supplies and transistor supplies is
impedance. Tube circuits in general are high
impedance affairs and are therefore low current
loads. Transistors, on the other hand, are in­
herently low impedance devices and are heavy
loads for power supplies. A typical tube circuit
might draw 15 milliamps at 150 volts, or 2.25
volt-amperes, while a similar circuit in transis­
tors might require 15 milliamps at 15 volts,
which is also 2.25 volt-amperes. This makes the
transistor supply a big, hairy monster, when
considered on the basis of the voltage to cur­
rent ratio. This means that the transistor sup­
ply must have very low impedances associated
with it. Its output impedance especially must
he as low as possible. With this much having
been stated, let us now have at these semi­
conductor feed-bags.

The first thing to consider is the rectifier,
because this will have a direct bearing on vir­
tually every other component in the supply.
Figure 1 shows a simple, inexpensive, half­
wave circuit, which is suitable for light loads
(25 milliamps or less) . The main reason th at
heavier current drains from this circuit are not
advisable is that the half-wave rectifier is
quite inefficient. It delivers to the load less
than 50$ of the available current. Another point
to consider is that the 60 cycle ripple in the

output of a half-wave rectifier is five times
harder to filter th an the 120 cycle full-wave
buzz. This means that hum will increase at a
much faster rate with an increasing load than
it would in the case of a full-wave circuit. A
factor stemming from this is that voltage regu­
lation is inherently poor in a half-wave supply.
These faults notwithstanding, half-wave cir­
cuitry can be used in compact, low current
supplies, especially if very small ripple is not
a requirement.

Figure 2 illustrates two basic types of full ­
wave rectifiers. 2A is the conventional center­
tapped configuration which is commonly used
in vacuum tube plate supplies. In transistor
supplies, however, thi s circuit is not employed
as extensively as in Figure 2B, the full-wave
bridge. The full-wave center-tap circuit can be
used for loads of any magnitude, but it delivers
only ahout 70% of the available current, and
it requires a transformer with a center-tapped
secondary. Digging up a center- tapped tran s­
former that will produce 35 to 40 volts of de
could be quite a sporting proposition.

Since suitable rectifiers can be had at very
reasonable prices, the fuIl-wave bridge of
Figure 2B offers distinct advantages . One is
the fact that it will pass 90% of the ava ilable
current, which makes it the most efficient of
the rectifiers under discussion. In transistor
power supplies, it is by far the most commonly
used rectifier circuit.

The characteristics of each type of rectifier
should be kept in mind when choosing compo­
nents. A diode being used in a half-wave circuit
should have a current rating of at least twi ce
the maximum anticipated load current, and a
peak inverse voltage rating equal to 2.8 times
the RNS voltage of the transformer secondary
(this PIV rating criterion assumes the use of
a capacitor-input filter, which is the usual case
in transistor supplies) . Rectifying elements in
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a center-tap circu it should have a current
ra ting at least equal to the load current, and
the PI\' of each diode will be 1.4 times the
H.\15 voltage of the transformer's entire sec­
ondary. The minimum current rating for each
of the four diodes in a full-wave bridge is
eq ual to one hnlf of the maximum an ticipated
load current, while the minimum PIV rating is
the same as for a center-tap circuit.

Usually the power transformer for a transis­
tor supply is a small filament transformer.
These are available in quite a number of sec­
ondary voltages, ranging from 2.5 to 26.5 volts ,
with higher voltages obtainable in other types
of power transformers. Other kinds of trans­
formers, such as audio output or interstage
types, can be used also, especially in low cur­
rent supplies, but the word here is "Caution".

(Turn to page 381
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2-watt Audio

Amplifier

NEWl MI V..AM

"1\

F IGUR E

117~

USES .. • • • •
drive loudspeoker from transistor radio
drive loudspeaker from ea rphone output
small modulator
intercom amplifier
speech amplifier
signal tracer
public address amplifier
microphone amplifier

(complete _ ith inst ructions,
diagrams. etc.)

• Completely e poxy encapsulated module
• 20-15,000 cycles + 2db
• 2 " x 3 VI " x 'l'a", 6 ounces
• 6-12 volts @ 300-700 ma
• 45.50,000 ohms input impedance
• 3 .2-45 ohms output impedance
• water, moisture, dirt, dust proof
• guaranteed for one year

Available from major parts d istributors s uch a s
Allied, Barry, Electronic W.ol.salers, Harrison,
Harvey, lafayette , Olson, Rodlo Shack, World Radio

or direct from
SAXTON PRODUCTS INC.

4121 Pork Avenue, Bronx 57, N. Y.
We a lso mok. all sorts of wire products; twinleod, coax,
open line, etc. Su d for our cata log b_24 a nd see.
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HEATHKIT
51·300

551·RECEIVER

• Ev erything you cou ld ask for in a d elu x e rec eiver and more! • Complete coverage of 80 through 10 m eter
amateur b and s w ith all crystal s furn ished, plus provision for VHF c onverters. Crystal.controll ed front-end for
m a ximum stab ilit y on all band s • 1 kc dial calibrations-tOO kc per dial revoluti on pro v id es band spread equal
to 10 fe et per me gacycl e -tuning knob to dial ratio appro ximately 4 to 1 • Provision for lranscei v e operation
with matching 5B-400 Transmitter. Pre-built Lin e ar Master Oscillator (lMO). wiring harn e ss a nd two h ea vy­
duty ci rc u it board s for f ast , easy assembly. Professional st y ling and f eatures at 60% sav ing s

Good news travels fast! ... especially on the amateur
airwa ves! Since its introduct ion, the Heathki t SB-300
has set the amateur world on its ear as one of the
finest values in the industry! Deluxe styling and
features now bring you a new dimension in qua lity,
performance and depe nda bility never before thought
possible in kit form ! ... and by doing the easy
assembly yoursel f yo u'Il save 60% the cost of co m­
parable units !

Experienced amateurs will qu ickly recogn ize the
high sta nda rds to which th is rece iver was designed.
Its many superb features include a crystal-controlled
fro nt-e nd fo r optimum sta bility on a ll ba nds , a pre­
built Linear Master Oscillator (LMO) fo r linea r
tuni ng with I kc dial ca librations , a bui lt-in crystal
calibrator, hermetica lly-sea led 2.1 kc crystal ba nd­
pass filter , smooth non-backlash vernier d ial mecha­
nism ... and ma ny , ma ny more! Order yours today!
Kit 5B-300 , less speaker
22 lbs., $27 dn., $22 mo 5265.00
5BA-300-1 Optional AM crystal filter
(3.75 kc) 1 lb $19.95
SBA-300-2 Optional CW crystal filter
(400 cps) 1 lb $19.95
Export model available for 115/230 volts AC, 50-60
cps ; write for details.

S B_300 SPECIFICATIONS-Frequ ency rilnge (m egilc y c les) : 3.5 to 4.0,
7.0 to 7.5. 14.0 to 14.5. 21.0 to 21.5. 28.0 to 28,5. 28.5 to 29.0. 29.0 to 29.5. 29.5 to
30. Inter m ed iate frequen cy : 3.395 megacycles. Fre qu enc y stability: less
t han 100 cps per hour alter 20 min. warmup under normal ambient conditions.
less than 100 cps lor ±1O% line voltage var iat ion. Visu al dial ac: c:u,ac: y :
W ith in 200 CPS on all bands. Elechic:al d ial acc:u ,ac:y: Wilhi n 400 cps on al l
bands after cal ibration at nearest 100 kc point . Bac klash : No more than 50
cps. S en si tivit y : less than 1 microvolt tor 15 db signa l plus ncrse-tc.ncrsc
rat io jor SSB operat ion. M odes of operatio n: Switch sele cted; l SB. USB.
CWo AM. Selec:t ivi ty: SSB: 2.1 kc at 6d b down. 5,0 kc at60db down (c rystal
filter sup plied). AM : 3.75 kc <116 db down, 10 kc at 60 db down (crystal tiller
available as accessory). CW: 400 cps at 5 db down. 2.5 kc at 60 db down
tcrvstartttter evauab!e as accessory). Spurious respon,.e : image and IF reo
jection better tha n 50 db. Internal spu rious signa ls below equivalent antenna
input ot 1 m icrovo lt. A u d io response: SSB : 350 to 2450 cps nominal at 5 db.
AM: 200 10 3500 cps nominal at 6 db. CW: 800 to 1200 cps nominal at 5 db .
Audio out put impedanc:e: Unbalanced nomina l 8 ohm spea ker and high
impedance noanchor,e. A ud io output po w er : 1 watt wi th less than 8% dis­
tortion. A n tenn a input imped ance : 50 ohms nomi nal. M uting : Open ex­
ternal g,ound at Mu te socket. Crystal ca librator : 100kc crvstat. Front panel
contro ls: Main tuning dial : tv ncuon sw itch: mode switch: AGC switch ; band
sw itch; AF gai n co ntro l; RF gai n cont rol; orese tectcr: phone iack. Rear
apron connections: A ccessory powe r plug; HF antenna: VHF #1 antenna:
VHF ~2 antenna; mute ; spa re: eou.trto: 500 ohm: 8 ohm spea ker; line cord
soc ket. heterodyne oscillator ou tput; lMQ output: BFO output VHF co nver ter
swttch. T ube complement: (1) 6Bl6 RF amplilier: (1) 6AU6 Heterodyne
mixer: (1) 6AB4 Heterodyne asci Hater : (1) 6AU6 LM OSC.: (1) 6AU6lMO mixer:
(2) 6BA5 IF amplifier ; (1) 5AU5 Crystal ca lib rator : (1) 6HF8 1st aud io. aud io
ou tput: (1) 6AS11 Prod uct Detector. BFO. BFO A mpl ifier. Po w er su pply:
Trans former operated with stucco d iode recti ti ers. Power requirem ents:
120 vo lts AC , 50/60 cps. 50 watts. Dimensio ns: t 4Yo- W x 6X" H x 13Yo" D.
Net w eight: 11lbs.
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H IliATHl'I: fT__064

I~

I FREE CATALOG
See the wide array of Heathk it A mateur Radio Equipment available at
tremendous do-it-yourself eavi ncs l Everything you need in "mobile"
or " fixed " station gear wi th fu l l descri ptions and spec ificati ons ...
Sen d for Free copy !
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HEATHKIT
SB·400

SSB
TRANSMITTER

• B uilt·in p ower su p ply • Complete transe et v e capabi l i t y w i t h 58·300 Rec eiv er • Linear master o scillator
freq uency control . Built-in anten na ch ange-over relay. All crystal s supplied for complete 80.10 m eter cover.
age . Automatic lev el control for h igher talk po w er, minimum distortion _ 180 w atts PEP 55B . 170 w atts CW
• Cryst al f i lter type 5SB generati o n . Operates 5SB (upper or lower sideband ) & CW • VOX & PTT control
in 5SB o p e ration, VOX operated CW break-in us in g CW sidetone • CW "sh ift " lransceive ope ration to e lim i­
nate transce iv e r c h as in g • Crystal controll ed heterodyne osc illato rs • 1 kc di al calibration -fOO kc per di al
revoluti on _ Dial bandspread equal to 10 f eet pe r m eg acycl e • 500 k c co v erage per b andswitch position _
Switch ed 120 V AC for external a mplif ier antenna relay _ Sturdy, lightweight , heavy-gaug e a lu m i n u m c on­
s t ruc t ion t hroug hou t _ N eat , m od ern " lo w -boy" sty l ing

Here it is . .. the new Heathkit S8-400 Transmitte r
· .. seco nd in the exc iting new Heathkit series o f
Delu xe S5B A mateur gea r! Following the same high
standards set by the Heathkit SB-300 Receive r, the
new 5B-400 T ransmitter now o ffe rs a matchi ng
counterpart that permits complete tra nsce ive opera­
tion with a host of ad vanced engineering design fea­
tures for unmatched performance, versat ility and
operat ing convenience !

Unique mechanical design prebu ilt Linea r
Master Oscilla tor (LMO) built-in heavy-d uty
power supply . . . sturdy chassis const ruct ion .. .
beaut iful modern styling ... and power-packed per­
formance a re j ust a few of the ma ny fea tures that
make the S8-400 your best buy in a n SSB Tra ns­
mitter! Order YOUfS tod ay for "Deluxe" communi­
ca tions a t tremendo us do- it-yourself savi ngs!
Kit 5 8-400 . .33 Ibs.. . Write for credit details . $325.00
Export model ami/able fo r 115/230 volts A C. 50~60
cps .. write f or details.

5 8 . 400 S P EC I FICA T I O N S - Em ission ! SSB (u pper or lower sideband)
and CW oP o w er input : 170 walls CW, 180 watts P.E.P. S5B. Po w er output :
100 watts (80·15 meters), 80 walls (10 meters). O ut put Im ped an c:e: 50 to 75
ohm-less than 2,1 SW R. Freq uen c: y ran ge: (mc) 3.5·4 .0 : 7.0·7.5: 14.0.1 4.5:
21.0 -21 .5: 28.0·28.5: 28.5·29.0; 29.0·29.5: 29.5·30.0. Frequenc:y stabili ty : Less
than 100 cps per hr. alter 20 min. warmup under normal ambient cond it ions.
Less than tOO cps for :I: 10% line voltage vari at ion. Carri er suppre ss ion : 55
db below peak ou tput. Unw anted sideban d sup pression: 55 db @ 1 kc,
Inter modu lat ion distortio n : 30 db below peak output (two· tone tesn. Key.
ing ch aracteris l i cs: Break-in CW provided by operating VOX f rom a keyed
tone (Gr id b lock key ing). CW sideton e: 1000 cps. ALC c:ha.acteris t ics : 10
db or greater @ 0.2 rna final grid curren\. Noise lev el : 40 db b elow rated
carrier. Visual d ial ac cu racy: W ith in 200 c ps (all bands). Electriul dial
accuracy: W it hin 400 cps on a ll bands aft er cali br ati on at nearest 100 kc
point. B acklash: Less than 50 cps. O scillator feed · t hrough /m i xer prod·
uc:ts : 55 db below rated output (except 3910 kc crossover wh ich is 45 db).
H arm o n ic rad iation : 35 db below rated ou tput Aud io i nput: H igh im­
pedance microphone or phone patch. Aud io f requen c:y , espo n se: 350 to
2450 cps ± 3 db. Power r eq uir ements : 80 watts 5TBY. 260 walls key down
@ 120 V AC line. Dimen si o n s: 14YoNW x 6Yo' H x 13Yo' D.

~,~----,

Addre s s~ ~ _

Name ~ _

Ci ty State' Z ip' _

D

D

Encl osed is $265 .00 pl us
postage. Please sen d SB­
300 Receiver.

Enclosed is $325.00 plus
postag e. Pl ease send SB·
400 T ransmitter.

Heath Company, Dept.11·6·1
Bento n Harbor, Mic higa n 49023

o Pl ease send Free 1964 Heathkit cata log.

Pri ces and specilicalions sub ject to change w ithou t nonce. A M -142

1
I
I
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(Semiconductors from page 3 5)

In picking a transformer, you should keep ~n

mind that the input capacitor of the filter will
charge up to the peak voltage of the second­
ary. The peak voltage is equal to 1.4 times the
R~IS voltage at which the secondary is rated.
Thus, a 6.3 volt fil ament transformer will d~­

velop nearly nine volts across the filter capacr­
tor, which, if it is large enough, will maintain
that voltage level even in the teeth of a moder­
ately heavy load .

Another factor to consider in choosing a
transformer is the rectifying circuit that it will
be looking into, because this will affect the
current rating of the secondary. The efficiency
figures given previously for the various types
of rectifier circuits refer to the percentage of a
transformer's secondary current capability
whi ch can be drawn by the load without over­
working the transformer. They are less an in­
dication of how big a wagon a supply is than of
how big a horse the transformer has to be in
order to move it. If a half-wave rectifier is to
be used, the current rating of the secondary
should be equal to at least twice the maximum
expected load current. In the case of a cen.t~r­

tap circuit, the secondary current capability
should exceed the load current by at least 40%.
For a full-wave bridge, the current rating of
the secondary should at least equal the heaviest
anticipated load current.

Now let's take a look at filter circuits . The
first component usually encountered is the
surge limiting resistor, RI, which is added to
protect the rectifier. The reason for this is that
when the supply is fi rst turned on, the un­
charged filter capacitor is a dead short, and the
instantaneous current flow is very high . \Vith­
out RI in the circuit, this surge would be limit­
ed only by the forward resistance of the rectifier
in series with the resistance of the wire in the
transformer secondary. The peak surge current
could be 20 amps or more, which is enough to
wipe out instantly many low current diodes.
The value of Rl is p icked to keep the maximum
possible current flow (effectively the same as
a short from the rectifier output to ground with
the peak secondary voltage present) less than
the one-cycle surge rating of the rectifying
element. Typical values for R1 will fan be­
tween 5 ohms and 50 ohms, in general. The
surge limiting resistor is not always required
with medium to heavy duty rectifiers ( those
rated at 500 milliamps or higher). A quick
look at the Condensed Rectifier Specifications
sheet in the fourth edition of the G. E. Transis­
tor Manual seems to indicate that the one-
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cycle surge rating of any given (G. E.) recti­
fier is at least 20 times greater than Its con­
tinuous current rating.

The next component is the filter capacitor.
For most light and medium load applications,
the B. F. C. (Brute Force Capacitance) ap­
proach is usually adequate.. ,!,his consists ~f
hunting up the biggest, hamest, elec trolytic
capacitor you can find and placing it across the
output of the supply, such as with C1 in Figures
1 and 2. In general, 250 microfarads should be
considered the practicable minimum for loads
up to 20 or 25 milliamps. Where loads ap­
proach one amp, the filter capacitor may have
a value of five thousand microfarads or more ,
although with loads of this magnitude it's better
practice to use a multi-section filter and elec­
tronic regulation.

The voltage rating of the filter capacitor
should be taken into account, too. It goes
without saying that an electrolyt ic must never
be exposed to voltages greater than its rated
working level , nor should they be wired up in
reverse polarity. They've been known to come
apart with explosive force under either cond.i­
tion. The voltage rating of an electrolytic
should always exceed the actual voltage pres­
ent in its working circuit by a small margin ,
at least 20%, but it can go as high as 100% or
more. In any event, if the voltage rating is
greater than the working voltage by a large
amount, three or four times, for instance, th.e
capacitor may not «form" properly. This cond~.

tion manifests itself as a loss of rated capact­
tance and as a result, the 6ltering action can
be reduced greatly. In choosing a fi lter capaci­
tor, then, keep its voltage rating higher than,
but reasonably close to, the peak voltage of the
transformer secondary.

In a previous paragraph, multi-section filters
were menti oned. Let us examine them more
closely forthwith. Referring now to. Figure ~~>

suppose the load is such that there IS 100 milli­
volts of ripple at point "X". Assume further
that this amount of ripple is intolerable for the
desired application, but that 10 millivolts
would be acceptable. In order to reduce the
hum voltage by a factor of ten , several things
can be done. You could increase the value of
Cl ten times. Fifteen thousand microfarad
electrolytics are available, and they're well
within the means of the average working
millionaire. A more practicable, and certainly
less expensive, solution is to add a second filter
section, as in Figure 3B. Since the reactance
of a 1500 microfarad capacitor is slightly less
than one ohm at 120 CPS (assuming full-wave
rectification ) , the 100 millivolts of ripple pres-
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ent at point "X" will see an effective resis­
tance of 11 ohms to ground: the ten ohms of
R2 in series with the one ohm reactan ce of C2.
T his is a simple voltage d ivider. Therefore, the
ripple to be found at point "Y" will be 1/11 of
the ripple at point "X", or just over 9 millivolts,
with the remaining ninety-odd millivolts having
been d ropped across R2. The DC voltage at
point "X" will see only H2 in series with the
load res istance, with C2 looking like an open
circui t. Ripple could be further red uced by in­
creas ing the value of R2, but watch out for the
DC voltage drop across it. With a one amp
load on the circui t of F igure 3B, the DC drop
across R2 would be 10 volts. The writer hastens
to add that the values given for Rl and R2 in
Figure 3 are obviously not advisable in normal
pract ice for a one amp RIter circuit .

Chokes are not usually used as filter elements
in semiconductor supplies. One of the reasons
for th is is the fact that the DC resis tance is fair­
ly high, as much as two or three hundred ohms.
Another reason is that most of the small fila­
ment transformers commonly used in transistor
supplies can deliver one amp without even try­
ing; if you happen to have a one amp choke
lying about, it could be used to far better ad­
vantage in your kilowatt vitamin pill. Still
other factors to consider are large physical
size, magnetic radiation, and dangerously high
(for transistors ) inductive kickhack voltage
when the supply is turned off.

It is not the writer's intention to condemn
the use of chokes in semiconductor supplies,
however. They can be utilized, sometimes to

good advantage, for loads up to a quarter amp
or so, if the overa ll size of the supply is not
a factor. The first consideration is that the
choke will tend to hold the ou tput voltage at
the RMS voltage of the transformer secondary,
thereby affording improved regulation. The
choke should be positioned with its core at
right angles to the transformer core in order
to minimize hum radiation , although this is a
lesser problem with semiconductor devices than
with vacuum tubes, owing to the inherently
low impedances of transistors. The inductive
kickback can be neutralized by connecting a
d iode across the choke, as shown in Figure 4.
T he polarity of the diode should be such that
it does not conduct when the supply is in use ;
it acts to short ou t the high voltage spike
generated by the collapsing magnetic field of
the inductor when the supply is turned off, or
otherwise suddenly interrupted. One other
thi ng: make sure the capacitor and choke com­
bination that you use is not resonant at either
60 or 120 cps, otherwise you may find that you
have raw, wild ac of startling amplitude in­
stead of clean , smooth dc. If you do decide to
use a choke, put it ahead of the filter capacitor
and omit the surge limiting resistor.

This half of the article has detailed the pro­
cess of converting the ac line power to low volt­
age de which may be used «as is" for many
transistor circuits. In the second half we shall
examine various ways to regulate the output
voltage of these supplies. W e'll also look into
methods of varying the voltage output. Be
sure to tune in again next month.

. . .Kidder

Surplus Circuit Breakers
Roy Pafenberg W4WKM

Surp lus aircraft ci rcu it brea ke rs,
t hese 10 a mpere units, have wide
a pp lication .

I
I

suc h as
amateur

-

r
~

Large qunnities of aircraft circuit breakers
are available on the su rplus market in a wide
range of curren t values. Typical of those avail­
able are the 10 ampere units shown in the
photograph. Since the prices are so ridicu­
lously low, you have probably passed them up
as unusable for ac and low-voltage d e applica­
tions. Such is not the case. T hese low-cost
breakers are usable in most amateur applica­
tions.

Before we go into specific applications, a
descrip tion of the most commonly available
units is in order. These breakers, shown in the
photograph, measure approximately ~" wide
by 2 3/16" high and extend about 2" behind
the panel. Mounting is accomplished by two
6-32 screws on 1 13/ 16" cen ters. A clearance
hole of ~" diameter is required for the actua-
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tor knob bushing. Terminals consist of metal
tabs equip ped with 8-32 machine screws. The
breaker is closed by pushing in on the front
button and opened b y pulling it out. In the
event the breaker trips, reset is accomplished
by simply closing the breaker again.

These breakers are of the thermal trip type
so that trip is a function of both percentage
and duration of overload. While these units
are specifically rated at 120 volts, 400 cycle
nc and 30 volts de, they m ay be (and have
been ) successfully used at 120 volts, 60 cycle
nc. Current ratings of the standard types
range from 5 to 50 amperes and low amper­
age units are available in the range of 1 to 4
amperes.

These surplus thermal-t rip circuit breakers

Converting the
IP-69/ALA-2
Panoramic
Indicator

Will iam Pa rker W8DMR
2738 Flo ri bunda Drive
Co lumbus 9, Ohio

The budget-restricted h am can convert the
surplus ALA-2 into a satisfac tory panadaptor.
Before diving into the conversion, it is best ,
especially if one d oes not have understanding
of the operation of a panadaptor, to review
the functional operation of such a unit . (See
block diagram, Fig. 2.) Briefly, the panadaptor
is an electronic device that displays on the fa ce
of a cathode-ray tube a portion of the radio
frequen cy spectrum. Individual vertical "pips"
are panoramically displayed across the hori­
zontal axis of the CRT face. See Fig. 1.
An incoming signal (from a receiver ) is fed in­
to the broad-band rf amplifier, than into a
m ixer, the if amplifier, and the detector, just
as in any conventional superheterodyne re­
ceiver. However, the local oscillator voltage
supplied to the mixer must vary sufficien tly
in [req nencij so that it can cover the frequency
width carried by the rf ampli fier. Th is is ac­
complished by the reactance tube which var­
ies the oscillator fr equency over the p roper

40

will carry 100% of their rated curren t in­
definitely and will trip at 125% of their rated
current. Trip time at 200% overload ran ges,
for the various types, from 8 to 25 seconds.
Trip time for grea te r overloads is proportional­
ly shorter. Current interruption capacity varies
with volt age and frequency but, in any event,
is on the order of several thousand amperes.

D esigned to meet mili tary specificat ion re­
quirements, these breakers are relatively im­
mune to vibration, shock and temperature
variation. Give these low cost, high q uality
breakers a try in your next construction proj­
ect. They provide a simple answer to mob ile
and home station power switching and protec­
tion requirements.

. .. W4WKM

Uni t as purchosed left, end afte r conversion
right. The power connector hole was plugged
with a n a luminum disk and liquid aluminum
paste.

range. The reactance tube is controlled in tum
by the sawtooth generator so that the fre­
quency variation of the oscillator is kept in
synchronism with the horizontal d eflection . As
th is deflection occurs, the oscillator beats pro­
gressively and periodically with one signal aft­
er another to produce an in termediate fre­
quency of 6.5 megacycles. T hus OIlC signal
after another is periodically amplified by the
if amplifiers which are resonant to 6.:5 mega­
cycles. Each signal as a signal of the inter­
mediate freq uency, in its own order is subse­
quently rectified by the detector.

The output of the detector is fed to the
vertical amplifier and the output of the latter
is fed to the vertical deflection plates of the
cathode-ray tube.

A signal voltage from the vertica l and hori­
zonta l amplifiers is used to excite the blanking
and intensifier circuit . The outp ut of this cir­
cuit is connected to the control grid of the
cathode-ray tube and accomplishes two th ings.
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It blanks out the retrace and intensifies the
trace whenever a signal deflection t akes place .

Conve rsion Detoils
T he panadaptor power supply is designed

for 380-1000 cycles. It will be necessa ry to
repl ace the power tran sformer with a 60 cycle
oscilloscope power transformer. The one used
by the author was a replacement tran sformer
for a Heath 0-11 oscilloscope. See modified
schematic diagram. Most transformers do not
provide for a IB3 filament wind ing. T he
transformer used in this conversion used a
IV3 high voltage rectifier. The author also wish­
ed to remove the power connector, name tag,
fuse hold er, handle and mounting fas teners
from the fron t panel to give the unit a com­
mercial appearance.

Each individual will have ideas that suit his
own needs or that utilizes a particular "junk
box" part that he wishes to make use of in the
conversion of the panadap tor. The steps out­
lined in the article will serve as a guide to help
get started.

A brief reason will he given for the part
that was changed or replaced to help in the
understanding of the conversion. This will be
particularly helpful in the advent of trouble
and also help you to determine if the change
is unn ecessary or fi ts your particular applica­
tion.

The unit that was converted b y the author
was very clearly marked with respect to com­
ponent identification. Reference to a resistor
for example, R125, upon inspection of
the uni t, is very easy to locate . Hall icrafters
did an admirab le job when they built this unit
for the Air Force.

Conversion Steps
Step 1. Replace power transformer with 60

cycle version. Remove 400 cycle transformer.
See schematic diagram for transformer details.
The author, in order to mount the transformer
he had available, cut a hole in the chassis
and mounted the transformer on two small
angle brackets.

Step 2. Replace the 1B3 with a 1V2 tube.
This is only necessary if the replacement
transformer does not have a 1.25 volt high
voltage rectifier fil ament winding. Most inex­
pensive oscilloscope transformers have a 0.625
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K7ASK

TWO CATEGORIES TO CHOOSE FROM

filament winding , and will only operate a IV2
sat isfactorily.

Step 3. Replace the following resistors in the
high voltage power sup ply section and ac­
companying voltage divider circuit. [ Note:
T hroughout the conversion, many of the resis­
tors removed may be used again in the con­
version. Therefore treat the leads with re­
spcct . ) In order to provide the 800 to 1000
volts needed for the high voltage with the
ripp le component low enough , and still use
the high voltage filter capacitors C 124A and
C 12..J B. it is necessary to :

1. Increase the value of R147 from 22K
to 220K 1 watt.
2. Increase the value of the high-voltage

divider network to limit the current drain .
Remove RI59 220K I w. Replace with 1.0
meg 1 watt. Hemove HI47 22K 1 w . Replace
with 220 K (use Hl59 ) . Remove 156 150K lw.
Replace with 680 K I watt , Hemove yellow
wire from RI 55. Add in series a 22 K I watt
(use H147 ) between yellow wire and con­
nection of Intensit y control. Hemove R160
56K " w . Replace with 150K (use RI56 ) .
This im proves the astigmatism of the electron
beam .

Step 4. In the author"s unit. it was found
necessary to add a small 8 henry-iO to 100
mill iamp choke in series with B-plus. In ad d i-
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Power supply before any cha nges are made .

tion, B-plus was found to be 350 volts, and
needed to be red uced . As opposed to using a
series-dropping resistor, choke input to the
filter section was chosen. See sketch for this
arrangement .

Step 5 . The sawtooth generator frequency
was original 35 cps. This does not lend itself
to 60 cycle operation, because of the beat of the
60 and 120 cycle power supply ripple. Locking
of the 884 sawtooth generator to the 60 cycle
power line was chosen. The other components
in th is circuit were changed to improve
linearity, amplitude and w ave shape. Stability
was improved by returning R125 to plus 150
also. It may be necessary to vary R125 from
the value used in this article. Capacitor C121
was found to have leakage (0.1 mfd. 400
v) and was producing drift in the horizontal

•axis.

Connect a 2 .2 K }2 watt resistor from pin
5 to pin 7 of the 884 sawtooth generator,

v 107, This locks the oscillator to line fre­
quency. Rem ove C 120 0.1 mfd. Replace with
0.2 mfd. 400 volts. Remove C122 .0 1 mfd .
Replace with 0.1 mfd . (use CI 20 ) . Added
care must be exercised in the next several
changes if no errors are to occur . Remove
R12.5 180K 1 watt (a 43K resistor eventual­
ly ) . Remove jumper form top of R1l3 to top
of post where 1\125 was just removed . A small
mirror used to view under the terminal strip
will show a red wire ( the wire is B-plus
that supplies the 310 volt to R1l3, R109, and
1\104 ) . Heat the terminal from top side of the
terminal board, using a pic to pull the red wire
loose from the underside of the terminal board.
If necessary, lengthen the red wire so it now
may be connected to the top of Hl13 and
1\109. Connect a jumper from the top of
R121 (next to R109 ) to the top of the post
where R125 used to be. Connect a 43K 1 watt
resistor where R125 used to be. Remove R126
1.5 meg 'f watt. Replace with 1.0 meg !f watt.

+3001lDC

+ 150 VDC

+200IlDC,
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F IGURE 4

Power supply a fte r changes are made. Note T - 103 has been replaced with 60 cycle unit (see text ) .
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TRANSMITTER, RECEIVER AND POWER SUPPLY
ALL IN ONE HANDY PACKAGE!

Here's another great GONSET concept in amateur rad io communications: Model G·50
w ith 48 watt t ransm itter with VFO, u ltra-sensitive dua l conversion receiver and power
supply in a " package" less than one cubic foot ! Freq uency coverage: 50-54 meso
Sim ply con nect antenna, m icrophone and 11 5 v. AC power and enjoy a new, exciting
comm unicat ions experie nce in a-meter OX.

TRANSMITTER: Simple, uncom pl icated in operat io n and adjustment · Husky 48 watt
input t ransmitter uses Ty pe 6 146 tu be, has pi network out put · Modulated by a pai r
o f 6 L6GC's • Multi plier stages ga nged and tracked wit h highly st able. cal ibrated VfO
or opt ional crysta l > VFO spotting switch fac il itates "zeroing in" on desired stat tons >

Pan el meter switchable to read ampli f ier grid or plate currents or modulator plate
current · Built- in low pass filter attenuates t ransmitter harmonics, spurious em is­
sions above 65 mcs by 80 db or more.

RECEIVER: Conta ins RF stage fo r low-signal-to-noise ratio and ultra-high sensitivity
• Dua l co nversion provides excellent image rejection and 7 kcs select ivity > Adjusta ble
sq uelch « Super-sensit ive noise limi ter, "S" m eter, pa nel mounted loudspeaker· Cali­
brated " Full -Vision " d ial wi t h planetary vernie r for smooth, easy tuning.

POWER SUPPLY: Heavy duty 115 v. AC power supply.

DIMENSIONS: 7'/;," h., 13" w., 12 112" d. ; wI. 29 Ibs. Finished in attractive light Gray.

PRICE: $367.30 Amateur Net; CD Model 3300 : $389.95.

For com plete information, visi t yo ur Gonset Distributor or write Dept. 73-6

GONSET, INC.
A L T EC LANSI NG C O R P O R A T IO N

A Subsidiary of Ling-Temco-Vought, Inc.
151 5 S. MANCHESTER A VENUE, A N A H E IM , CALIFORNIA

JUNE 1964 45



fRO'" 110RllONTAL AMPLIFIER

I "" I~ERT lCA L AMPLI FlE ~

Vn4

3BPI -A \~=".~~,~,~:::! _
FRO'" 't:.__ ", " 2~O \l D C.

8LIV~~ING , ::::;:l ,

'" -~....;;;'---'\
INTENSIF IER ~

TUB E 2 I. 114

R.. . fl " . 11 .. .
150 K 220K 22 0 K

F I GURE 5

Onl y three resisto r cha nges are requ ired to
high voltage d ivider network.

Step 6 . Depending on just what vintage of
ALA-2 that you have, you will note some pro­
duction runs have the fuse holder on the
front panel , some have fuse holders mounted
inside the unit. The unit described in this
articl e had internal fuse holder clips. They
were removed , a fuse holder installed in the
rear of the unit, and the ac power cord in­
serted through a grommet just below the fuse
holder. The case was then modified to allow
the fuse holder and the power cord with
molded plug to freely allow casing and un­
casing.

Step 7. Having made the necessary pre­
liminary conversion steps, it is advisable to
see if the unit will operate on 60 cycles
satisfactorily. The intensity should control the
brightness of the trace; the [ocus should be
able to focus the trace. The vertical and
horizontal controls should be able to position
the trace. Before attempting any additional
changes, the beam must be operating correct­
ly. Observe if the VR-150 is glowing. Next
measure the plus 300 volts de. Measure the
plus 150 volts de. Do not proceed until these
voltages are correct. Carefully measure the
CRT high voltage. This shou ld he approxi­
mately a negative 850 to 1100 volts. 1£ the
high voltage is accidentally shorted to ground,
the 1V2 rectifier tube will most probably be
permanently damaged. With a low voltage
B-plus of 300 volts, the measured current was
found to be 75 rna.

Step 8. To test the rf section, connect or cou­
ple either an rf signal generator or a grid-dip
meter to the input connector. Set the gain,
sweep limit, and sweep width controls full
clockwise position. As the signal generator is
tuned from 25 to 35 mcs, a "pip" shou ld roll
across the face of CRT. It may be necessary
to reduce the level of the signal to keep the
pip on the face of the CRT. Set the signal
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generator to 30 mcs and adjust the center
freq. control to position the pip to the center
of the screen. If this can be accomplished,
then the unit is operating as it was intended to
operate.

Appli cat ions

To display the VHF or UHF ham bands, a
narrow-band panadaptor that is very adequate
on the lower frequencies (below 10 meters)
will not be adequate for a band like 420-450
mcs. Once the user realizes that the need to
tune back-and-forth across several megacycles
of VH F-UH F band is no longer necessary,
the broad-band pan adaptor soon becomes a val­
ued piece of equipment to the ham shack.

After a CQ is called, one merely looks at
the display on the panadaptor sees a "pip"
rise on the screen, and tunes to that fre­
quency to find out if that station is returning
to his "CQ."

Often "CQ's" are missed because they are
not observed soon enough. \Vhile reading the
the mail, one may monitor the rest of
the band, ready to take action when a station
" ..appears.

This unit is used with b road band converters
having an if range of either 26 to 30mcs or
30 to 34mcs. It could he modified for VHF
converters with different if ranges. A
check of the entire band may be made any
time, because the signal fed to the panadaptor
is from the broad-band crystal controlled VHF­
UH F converter. In the case of panadaptors
used normally for low frequency operation, the
signal is fed to the panadaptor from the if
output of the receiver and only about 250
kc can be observed. As the receiver is tuned,
the signals roll by. Only those signals tuned in
the pass-band can be observed.

... \V8DMR

Hams in the News

NEW YORK. Charles Green, of Clayton, N. J.
got an emergency call from Recife, Brazil for
a special drug for leukemia. In a short while
Green had cut through a lot of red tape and
the drug was on the way by air to Brazil.
HOUSTON. Rancher P. C. Coates suffered a
heart attack and called for help on his ham
rig. Two hams, 500 miles away in Houston ,
heard the call and gave instructions from a
local doctor over the air and got an ambulance
to the home. Coates is recovering.
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Order with confidence
from Henry, get best
terms and trades and
our FAMOUS

see page 24
for article

on this rig.

Personal
Service!

-I Hallicrafters

SR-160

SSB Tranceiver

$349.95 ! !

Using the
Telechrome 1462-Al
on 220

Leroy May W5AJG
94 28 Hobe rt St.
Do llas 18, Texas
Photo credit: Jim Dungan, Dallas

T he Telechrome Model 1462-Al t rans­
mitter is a minatu re uni t capable of supp lying
at least 50 watts of rf power into a 50 ohm
load , over the telemetry frequency range fro m
215 me to 235 me. The modulation is FM /FM
and the devia tion sensitivity is such that a 2
volt peak voltage will p roduce a swing of
± 12.5 kc . The transmitter is self-contained,
excep t for the necessary power supply. A fil ter
box, includ ing fil ters for each power input
lead, is included to minimize rf leakage from
the input power leads.

The model 1462-Al is readi ly adaptab le to
standard rack-panel mounting and an opening
in the unit admits power, cooling air and the

modulating signals, with an air seal to prevent
air leakage.

Although this unit is capable of FM modula­
tion as is, the ap plication at this station was
to be an AM d river for a final using a 4X 150A
tube as a class "C" modulated amplifier. In
such service as this, a total of only 10 or 15
watts rf output were required. However,
should one use this little box as a complete
AM phone transmi tter in itself , with an ou tput
of 50 watts rf, on 220 me, a modulator of about
75 watts audio would be necessary.

T he circuit contains a frequency modulated
crystal oscillator operating at 1/ 6 the output
freq uency, and originally used crystals in the
range fro m 35.53 to 39.17 me. In order to
cover the 220-225 me band then, the crystal
used would have to be between 36.6 and 37.5
me, and the F~,1 generating portion of the cir­
cuitry would be di sabled or eliminated, so
that the output from the 1462-Al would be
AM instead of FM.

Since crystals of this range are rather hard
to come by, except by hard cash, an alternative
arrangement was rigged up in the form of a
crystal oscillator-trip ler box, mounted external
to the 1462-Al , and working into it with a
short lead. This scheme will allow the use of
common 8 me rocks, the necessary actual
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frequencies being 8 148 kc to 8333 kc, to
cover the band. Also this new crystal oscillator
will be much more stable than the original FM
crystal circuit of 36 me. Should F~I be desired
at a later d ate, the unit may easily be put
back to its original state.

Power requirements for the full 50 watts of
220 me rf output will require a plate supply
of 500v de at 300 ma for the final tubes, which
are a couple of 2C39A's, and a supply of
300v de at 100 rna will be necessary for the
exciter stages. 6.3v ac at 3 .5 amps will be re­
quired for the heat ers of all the tubes.

Mod ificotions
Refer to the photograph of the unit . The

external rninlbox can be seen mounted to the
right of the 1462-Al transmitter. Closer
inspect ion wiII show the crystal-tripler excita­
tion lead into the main box from the minibox.
Now refer to the two schematics. An original
unmodified schematic is shown in Fig . 1. In
Fig. 2, are shown the modifications to be
performed.

The rundown 00 the original schematic
shows V-IOI as a modulator-driver. This
tube is not used and may be removed. V-I02
was originally the crystal oscillator-tripler.
This tube will remain a tripler. hut the crystal

AM26/AIC AUDIO AMPLIFIER : $ 1.50
Four tu l.J~ un it In I{ood condttlon with 28 volt dynamotor .
Descr tbed In f'urplu s C"nver.~l<JIl Malllial with conve rsion to
9 watt aIll IJJtrlH. Send for eat aleg of add i tional Hems.
.\mpIU I{'r ~ : ~· , O.B . Ilall ll ~ ; wt . 8 Ins .• or include IlOstu e .

J . R. TUCKER, Box 206, Garland, Texas

CONVERTER SALE
Nr.. model l er te . 300 with 3 \~Hl' tflDlhtoti . ernu.l , and
more thaD 30 hllh quaUl1 pu ts . Careful lJ u nlllbled &Ild
tM ted. MU l ur.. onlJ 3'" J: ,~ . J: Y . LII.. DOha aA4 HtLer
thaD 1 mlcro"' t . MaIUrtt1. •h lk 1D US A ..D4 etIu.nt....
A"lIabla in lb. tollo"ln. lIlodt ll tor 12 ..olts DC :

)'loda1 Input lIle. Output lIle. T'rl f'f'
100· ... 2'.M5 -21 .2~~ 1.1·1. S5~ 1" 9~ ppd
SOO-B ~0-~1 . ' - 1. ' 11'15 ,_.
SOO-C 50- 54 14-11 . ..... .
SOO-D 144.1 41 50.54 IIO .II~ PM.
S""-E ,., " 12.115 ppd.

<IV - 5 .1-1.6 It 95 ,_.!lo·r . ......
" ' -0

',,44.14.. 11-" $11.95 ppd.
,0- 14. S 1.0·1.1.5 '"95 .-lOO-R . ......5.' (,,"WV I 1.' $It.95 ppd.

,"-X Cbolee of 1 Input fraq £: ana output f ffQ bet_n
.• & 160 IIII' $14 .95 ppd.

Nita : All .be.... n nveMen h tuned R.F . Stale.

Order n ow while prices o r e still low .

All ..bon DOnnrtan "a l upplled "Ith ),Iotorol. tJ"pa connarton .
For t_ 80-n, eon.naeton Instead. • dd 1k. N .T.C. resldenu
..dd t,.. ..1'1 tn .

oscillator fun ction will be performed by the
external box oscillator-tripler just described .
The d iode modulator associated with this stage
is di sconnected and / or removed . V-I03 was
originally a doubler. Its operation will become
that of a triplet, and no changes are necessary
to d o this. V-lOot and V-I05 will remain as
is-buffer and driver-as well as the final two
tubes, \'-107, \'-108, performing the fun ction
of a straight through amplifier.

In the modification then, we will have the
following line up;

New tube 6BH6 as an 8 me crystal stage
(actually 8155 kc for operation on
220.185-the desired frequency)
New tube 5763 as a tripler to 24.46 me.
The above two tubes to be contained in
the external minibox.
\'-102 as a tripler from 24.46 to 73.35 me.
\'-103 as a tripler from 73.35 to 220.185
me.
V-104, 105, 106, 107 aod V-I08, as origi­
nal with no changes.

The multipl ication is now 27 times, instead
of the original 6 times.

The 8 me crystal oscillator plate supply is
d erived from dropping resistors in the commo n
300 volt line and this is further stabilized hy
a couple of OB2 gas regulators in series, as
shown. T he 5763 tripler plate coil, which is to
be resonant at 24.46 me, is a slug-tuned unit ,
one-half inch in diameter, close wound with
16 turns of no . 20 enamelled wire. A short
lead of two-inches is then b rought out of the
minibox and a hole is drill ed in the 1462-Al
adjacent to the original crystal socket . This
provides coupling between the two units. Pin
jacks are used here.

Hearrange the circuitry of the former crystal
oscillator- tripler stage V-I02, as per Fig. 2 ,
and insert the 24.46 me excitation from the
minibox into the hot pin of the crystal socket
of V-102. The plate coil of this stage, formerly
resonant fro m 106 to 117 me, is now padd ed
with a 12 mmfd fixed high-quality capacitor
to make the coil resonant at 73.35 me. F rom
this point on, throughout the rest of the trans­
mitter, everything is normal and unchanged.
All coils may be grid-dipped to their respec­
tive frequencies and peaked for maximum after
the unit is fi red up. A small blower will be
necessary to cool the 2C39A's when running
maximum power. This may be convenient ly
mounted behind the rack panel.

VA NGUARD ELECTRONICS LABS Dept. H-6
190.41_99th Aye.
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Operation
Using a watt meter rated good at 220 mc

on the output of the transmitter, all tuning
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• 30 DB M;n. Cain • Burnout

l "'l'to~..d 102A Adj u.l. hlto Mule Cir<ui l ( 10-80 ",tra) Proof
Break. An, Xmlr_R ••r B,,"',..n n o lo &0 a No F.Jrecl on a CW Sid.lone
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IOzB~59.00lih IOU ue. •<... -.ti.., ELECTR O NICS rei, cr let ,"54IZ

Front Pane l View of th e Telechrome
1462 -A 1 Transmitter .
Mi n ibox at the right of the t ransmitter con­
tains the 8 Me xtcl stage and the 24 Me
tripler sta ge. Vol tage regulator tubes a t top
o f box .
Short lead couples the 24 Me component
into the TeJechrome transmi tter at the 24
me poin t, wh ich is the former crystal socket .
The t ra nsforme r mounted below the
1462 -A 1 is a 6.3v oc filam ent transformer.
Tun ing cont rols ore on top and on th e front
of the 146 2 -AI.

slugs and capacitors should be peaked for
maximum ou tput. The input to the final 2C39A
tubes will run about 150 watts full y load ed ,
and a t this input, something over 50 watts rf
output will result. A properly rated modulator
may be inserted into the 500 volt line to the
fina l stage for high level modul ation . \Vhile
th is may not be the very best way to modulate
a grounded-grid stage, it docs work satis­
factorily. Should the unit be used as an A~1

driver for a larger 220 me final amplifier, as
is used at this sta tion, the plate voltage on
the :'C39A's mav be reduced d own to that
necessary for the proper rf outp ut. For exam­
ple, using only 250v d e and d rawing a current
of 150 rna (37.5 watts de input ) an output
of lS watts is produced. T his drives a modi­
fied surplus T RA-1 9 fi nal to 200 watts input,
and with an efficiency of 50%, will represent
100 watts rf output into the transmission line ,
The 10m 2-AI unit of cou rse, with its capability
of 50 watts plus output, will most certainly
drive anything in the way of a Ikw, 220 me

•

• Il2ZIJ • NEW - BEAUTIFUL - DISTINCTIVE

PINS • PLATES
ON YOUR HAM·SHACK ·YOUR RIG -AT YOUR DOOR

M & M ENGRAVING
' .0. lOX 2141 ClJl.V(1! O TY. CAlIf.

WANT TO BUY!
KLEINSCHMIDT TT-76
or TT-76A TAPE GEAR

CASH DEAL

Write or phon e immediate ly

BEN W OODRUFF W9U E
Pho n e : IH 3-3561 (312 )

6 140 H. Ha,d ng, Ch ica go, Illinois, 60645

TV CAMERA
We have the lowel t prices and complete s lock or . 11 components
tor maklne you. own Ham TV or closed Ci rcuit TV ca mera
plus exclusive VAKOVAUV printed ci rcuits and Incred ibly
low nrtees on 1<"1.9 Ions with roelli ing mounts. Complete re.dJ ­
to-operate cameral al 90 available a t t he lowes t pr ices sou'u
ever rind.

F or more Information. price list , and photos ,
lenil 10e C(lln or . tampl .

VANGUARD ELECTRONIC LABS Dept . H-6
I 90 -48-99th Ave. Heltis, N. Y. I 1423

TELREX ROTATOR-INDICATORSYSTEM MODELTS238-RIS
Mast Fe ed s Th ru Rotato r $2380 0
For Safe, Easier, Installation "RU II'! St";'lOl f .O.B.

• 1300 IN/LBS ROTATION TORQUE l01~1 0'R.\~n \ ALSO:
• SELF LOCKING BY STU RDY WORM GEARS S'fS1HA- TB278·RIS $278.00
• SELSYN AZIMUTH INDICATION ,. a toI od1t,ed. TS345·RIS $345.00
• ACCOMMODATES 2" 0.0. MASTING l't~" Rotat..rl TS435·RIS $435.00
• MAt t EABt E CAST MASTING CtAMP SUPPLIED tle~i~ntd ~O\\O~\\ TS535-RIS $535.00
• OUTPUT SPEED APPROX. 1 RPM \ \.h l\OIlTl , II
• WILL FIT INTO OR ONTO A6" SIDED TOWER l.tlll - TELREX LABS.
W.ite for FREE PL64 Deuribing Rot a to•• and Antenna . ASBURY PARK, N.J.
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final , if desired.
Units such as the 1462-Al are gradually

becoming more available as time passes­
actually they are more or less obsolete III

telemetry applications, and by regul ati ons, the
telemetry business will gradually vacate the

216 me region during the next few years,
moving to much high er frequencies.

This SOli of a situation should make quite
a few interest ing equipments available for
220 me ham opera tions.
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2 Meter AM & SSB
Transmitters

from the T-28/ APT-l
Leroy May W 5AJ G
9428 Hobo rt St .
Dallas 18 , Texos
Photo credit: Jim Dungan, Dallas

The surplus transmitter T -28/APT-l is an ­
other in a series of Radar Jamming units which
were used d uring \\'\V-II to cover a wide range
of VHF-UH F' frequ encies. It covers the fre­
quen cy range from approximately 90-2:)0 me.
Since this excursion crosses the 144 me ama­
teur assignment, approximately the same tech­
niques used in the conversion of the ARQ-8,
elsewhere in this issue, m ay be used to conver t
one of these u nits into a 2 meter A11 transmit­
ter or driver. Likewise. a second T-28/AYf-l
m ay be used to COil vert into an ssn transmitter
or exciter, in the manner of the two previously
described ARQ-8, 50 me units. Duly the rf
sections of th ese eq uipments are used .

Roller coil inductors ( rollo coils ) in contact
with small wheels rkliug along the individual
tum s of the coils are used in this higher fre­
quency T-28/APT-l unit, and the fin al stage
may again employ either a type 832A tube or
an 829 13 tube, according to th e power output
d esired. Most of the T -28/APT-l transmitters
came equipped with the 832A type installed
in the fin al tube socket.

F ig. 1 shows the original wire traced sche­
mat ic circu it of the T -28/APT-I. Fig. 2 shows
the A~t modification-sand Fig. 3 covers th e

52

necessary SSB modifications. Since most of the
details given in the previous art icle, concern­
ing 50 me, will also ap ply to the present COIl­

versions on 144 me, it is recommended that
you read it before starting these alterations. Oil
these two modified schematic diagrams, the
original components are left unmarked, while
the add ed or changed parts are so Indicated
with their new values.

Power outputs of the units will be somewhat
similar to the 50 me versions, that is, the A.\l
transmitter will produce from 18 to 50 watts
ca rrier power output , depending upon the fin al
tube used, while the SSB transmitter PEP in­
put ca n be anyth ing from about 3,~ watts to
150 watts.

M od ificat ions
To COil vert into an AM unit: The panel

mounting arrangement and sh ielding req uire­
ments are identical to the T -51A/ARQ-8 as
modified into a 50 rnc A~,t transmitter. III this
case of the T-28/APT-l modified into a 144
me A:\l rig, the first order of business is to
eliminate the push-pull , self-excited oscillator
using type 6C4 tubes, and insert in their place,
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a crystal-oscilla tor, doubler stage using a type
6BH6 tube. Easily obtained 8 mc type crystals
may be used here. with the plate circuit
doubliog to 16 mc. A second type 6BH6 tube
operating as a tripier, will multiply the 16
me output to 48 me, and this will then be link
coupled to the 1st 832A stage grid circuit. As
in the p revious transmitters, this 832A stage
was orig inally a mixer, accepting rf drive plus
wide band noise. This is no longer needed and
the stage in question merely becomes a con­
ventional type tripie r, with the grid resonant
to 48 me and the plate circuit tuning the 144
me frequency.

Th is 832A tripler will in turn drive the final
144 mc straigbt-througb Class "C" amplifier,
which will be eitber an 832A type or an 829B
type, depend ing upon the power output de­
sired. When changing the final rube type, it
will be necessary to change the value of the
grid resistor as well as the screen d ropping
resistor associated with this stage. The sche­
matic of Fig . I details such necessary changes.
A key jack is ind icated on this A~t version. and
should C\ V operation be desirable, the power
input may be upped a bit more, without dam­
age to the 829B tube.

Now, regarding the plate circuit rollo coils
when using this maximum type power input­
it is true that the heavy duty cycle type Class
"C" operation can very likely cause the roller

contact of the rollo coils to tend towards some
arcing, and possibly some heating, if very
much tuning is done under such full power.
This was mentioned in the previously pub­
lish ed 50 me A~I conversion of the T -51A/
ARQ-8 , and it was there stated , that somewhat
better efficiency might be ob tained by remov­
ing this final plate circuit rollo coil and replac­
ing with an L-C combination specifically res­
onant to the operating frequency. Such an
arrangemen t can be d uplicated in the T -28/
APT-I . if desired, by mounting a coil and
variable capacitor resonant to 144 me in p lace
of the original rollo coil and output circuit . A
one or two turn link for rf output will replace
the original T -28/AVT-1 ou tput circuit . A com­
bination that is useable may take the fonn of a
10 mmfd per section split-stator capacitor in
conjunction with a coil of two turns of :\0. 12
enamelled wire, wound on a 1% inch d iameter.
spaced }t inch, tapped in the center for the
HV connection .

If an 832A is used in the final or if the 829B
type tube is th rottled down in power input,
this change in the final L-C circuit is hardly
worth while, as no decrease in efficiency or un­
warranted heating will occur at about the 20
watt outpu t level. In any event , it is recom­
mended that the original rollo coil be left
intact even with the higher power, und if
trouble is encountered, then correct ive steps
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can be taken.
Should high-level Class "C" A~[ modulation

be desired, the modulator may be inserted in
the high-voltage lead of the final tube. A
modulator capable of from 15 to 50 watts
audio output will be required, according to the
final rf tube selected. Used as an A.\1 trans­
mitter then, one can reasonab ly expect the
following performance ; using an 832A in the
fin al , the input [or Class "C" A~I phone
operation will be 32 watts. The efficiency, (de
input to rf output ) will run around 55% or so,
which will result in an output of about 18
watts carrier power. On C\V operation, this
input may be raised to at least 40 watts and
will result in a 22 watt output carrier. Using
an 82gB in the fin al , the input for Class "C"
A~l phone operation will be 100 watts. The
efficiency will run about 50% and will produce
an output of at lea st 50 wa tts carrier power.
On C\ V operation, this input may be raised to
at least 120 watts and will result in a 65
watt output ca rrier. The screen voltage and
current will he about 200v de and 30 rna.
Grid current should run 10 or 12 rna. Keying
is accomplished via a closed circu it key jack in
the final cathode circuit.

To concert into an SSB unit : Procure a
second identical T-28/APT-l unit and proceed
as follows , referring to Fig. 3. The first step
here is to replace once more the 6C4's. T his

time, the crystal oscillator-tripler tube to be
installed is a twin-triode 6J6 type. The crystal
frequency will be 41.0 me, tripling in the
second half of the 6)6, to 123 me. This fre­
quency is then amplified by a new buffer tube
(6 BII6) and this tube in tum drives the first
832A high level mixer via it s new grid coil. All
up to this point assumes 21 me SSB energy
available from a 20A or something similar, in
order to mix to 144 me. Should another SSB
frequen cy be d esired, such as 14 me, then
the in jection string will have to be altered to
suit. This was discussed at some length in the
original article on the T-5L\/ ARQ-8 set-u p.
The plate volt age of the crys tal oscillator
portion of the 6)6, as well as the plate of the
tripler. is regulated for best stab ility. This is
procured from an externa l +150 volt regulated
supply and these two stages should run con­
tinuously, coming on with the heaters of all the
tubes. The four new coils to be wound will be
L-I , L-2, L-3 and L-l. The first three are ord i­
nary slug tune units resonant to either 41 mc or
123 me. The coil L-4 is to be resonated with
the 832A tube input capacitance to 123 me.
Coupling from L-3 to L-4 consists of two-turn
links on either coil. A new grid-leak of 10k con­
nects from the center of L-4 to ground.

21 me SSB energy is fed into the cathode
of the first 832A through the 500 mmfd
coupling capacitor. The screen voltage 011 th is
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83iA nuxcr tube is derived from a 5k, 5
watt resistor from the 250 volt supply furni sh­
ing voltage for the 6BH6 plate and screen and
for the 839 A mixer p late.

Changes ill the final stage to operate in a
linear fashion, will first depend on the choice
of tubes, either the 832A or the 829B type.
The screen grid voltage dropping resistor may
be ad justed so that the two OB2 regulator
tubes fire p roperl y to provide the regulated
216 volts de. The rollo coils associated with
the plate circuit of the previous 832A mixer
stage, the g rid circuit of the final and the plate
circuit of the fi nal will remain as is. Unlike
the A~I modification just described using the
829B tube, this SSB version will not require
the subs titution of a new fin al tank circuit.
This is of course due to the lighter duty cycle
of this mod e of operation. It will be necessary,
however, to p rovide some fixed bias for the
final 832A/829B linear stage to set the p roper
resting plate current, which will be approxi­
mately 10 rna for the 832:\ and 15 rna for the
829B. This will end up around - 15 to - 2.5
volts or so and may be provided by a small
silicon supply with a variable pot for exact
adjustment.

As for power delivered ill the SSB version :
Should the 832A he used in the final , an input
of from 3.5 to 45 watts pep may be used . This
will result in an output of from 15 to 20
watts pep and will be more than enough to
drive any grounded ca thode type linear
amplifier, such as push-pull 4X250B's to maxi­
mum power 0 11 144 me. Should the T -28/­
APT-l be used as a complete transmitte r
without a following higher power amplifier.
then of cou rse, the choice should be the 829 B
tuhe (or perhaps all 5894 ). This tube will al­
Iow an input of some 120 to 150 watts PEP
and will deliver on the order of from 60 to
70 watts PEP output . Plate voltage may be
anyth ing Oil lip to 7.:iO volts.

This particular unit was checked out at this
sta tion using an 829B tube with a plat e sup­
ply of 600,' de. The screen was regulat ed at
the usual 216 volts and the final negative
bias was approximately - 2.5 volts. Resting
plate current was 15 rna. \Vith a two-tone
test signal driving the fin al plate current to
100 rna, an output of 30 watts average power
was measured. Speech easily drives the unit
lip to the 70 watts pep output mentioned
above.

L, = Slug tuned ce ra m ic form V4" d ie-I S turns # 24 onem c lose wound .
L,, -L.t = Slug tuned cera mic form V4 II d ia- 9 turns #22 onem- I/2" long .

L " = 10 t u rns # 16 tinned V2" dia .-l " long winding-eenter tapped.
( Resonate all coils to frequency with GOO )
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Added compone nts in red. The " mixe r" lead (shown in block ) com ing from the meter switc h
shou ld be connec ted to the cente r po int of the resistor divider (shown in red ) in the cathode of
the first 83 2A.
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Of strange status sym bols I often have heard,
Bu t II three copy family's st m ngebj absurd .
Th ere's OtW for M e, and one for my filius,
And one for m y Wife- that's kind of siiius,
My son only eats it-he's less than a year, ' .
Says my wife, "... Homebreus means some

kind of beer?"
Y et even so, I think the joke is immense,
N ot m erely because it's at \Vayne Green's

expense,
But in 73 humor's endem ic,
And 'Twas easy avoiding a lengthy polemic.
So like Egypt's kham·sin-in March invariable,
I need no [onrt]: since that's on ly bu ryable

Similia Similibus Curantur
Bob Robbins-K,3IlTB

""

some residual amplitude mod ulation of the
crys tal-doubler tube. Since the multiplier
stages following this tube operate under
Class "C" conditions, the A~l component is
virtually washed ou t by the F11 limiter action ,
and when multiplied to the final frequency of
144 me, only NBF~-1 remains. K5JHG uses
this T-28/APT-l NBF~1 unit as a driver for
his 144 me 4X 1.50A fin al amplifier as well as
a d river for his 432 me tripler set. This ar­
rangement appears to work very well on both
144 me and 432 me and is mentioned as a
further example of the versat ility of the
T-28/ APT- I surplus set.

Other arrangements may also he used to
p roduce frequency or phase modulat ion in the
T -28/ APT-1. Several schemes are discussed by
Frank Jones ill his "VH F For The Badia
Amateu r." A very at tractive scheme is the
brid ged-T type phase modulator uesd in con­
junction with 8 me crystals and could con­
veniently he adap ted to this 1'-28 unit .

... W 5AJG

Further Sug gest ions
The precedi ng work was an assignment project
of the Central Technical Net of A.F . ~lARS

in Texas ami as such, several of the uni ts were
distributed to di fferent workers for experi­
mentation .

One iuterestiug variation originated with
K.5JHG Skeets Hogan of Atlanta, T exas, who
came up with a very simple modificat ion to put
the T -28/APT-1 to work on NBF~ 1 on 144
me. Essentially, this mod ification follows the
above described A~l version alterations, but
with the following changes referring to Fig. 4,
instead of using type 6BH6 tubes in the
crystal oscillator-multip lier string as set forth
in Fig, 2, K5JBG substituted a type 6AK.5
for the crys tal oscillator-doubler, and used a
12 me crystal-doubling in the plate to 24 me.
This then, drives into another type 6AK.5
doubler with its p late circu it resonant to 48
me. From here on out, the balance of the
mod ifi cation follows that of Fig. 2-that is- the
48 rnc energy is fed into the first 832A trip ler
tube of the T-28/APT-1, and thence to the
finaL

To accomplish the N BF.\I b it , a type 6SL7
double triode tube is used as a speech ampli­
fier with a carbon mike inserted in the cathod e
of the fi rst section. The plate of the second
amplifier section is coupled through a capacitor
of .0 1 mmfd to the screen of the 6A K.5 crystal­
doubler tube. Apparently, the audio voltage
from the 6SL7 impressed across the screen
resistor of the 6AK5 modulates the electron
stream of the tube, accomplish ing a combina­
tion of both frequency modulation as well as

The rollo coils will not req uire retuning
unless excursions in frequency of more than
several hundred kilocycles becomes necessary.

A word about TVI. According to the local
situation, it may be necessary in some loca­
tions to go to a h it more trouble in the
shielding of this unit , as well as filtering of
the heater and plate supply leads. Standard
de-TVI procedures should be used . Also close
atten tion should be paid to ascertain if any
unwanted spurious prod ucts are present due
to the mixing process. Be very careful to see
that the injection frequency used to mix with
the SSB energy does not leak th rough the
fin al. Ei ther 130 me (used with 14 me SSB) ,
or 123 me (used with 2 1 me SSB) must not be
allowed to radiate. A reentran t cavity filter
between the transmitter if feeding the antenna
or between this transmitter and the following
high er power linear, is excellent insurance
towards helpin g prevent troubles of this
nature.

" 73 MAGAZINE



HALLICRAFTERS

$349.50
$349.50
$ 99 .50

$798.5 0

WE SET THE PACE!
OU, realistic, down to ea rt h pricing coupled wit h full

guarantee and good service still leads the field . Remem­
ber-We don 't claim to be the biggest-only the most
rel iable. We've been at it a long time-We have the
k now how. If you ore not already a sotisfied customer
give us a t ry now.

WRITE FOR LATEST REVISED BULLETIN
ISSUED MONTHLY

AMERICA'S MOST REL IABLE DEALER

73
Stan Burgha rdt W0BJV

These Prices A~e Co sh - No Trade
Be 221P Frequency Meter l . . . . . . , $ 49.00
CENTRAL ElECTRONICS MM·2 Scope 54.00
CENTRAL ElECTRONICS 600l li near 179 .00
CLEGG ZEUS Transmitter with supply . 495.00
COLLINS 30L-l KW linear , 390.00
COLLINS 32V3 Tran smitter _ _ 195.00
COLLI NS SM-2 Microphone r/ new . . 32.00
CO LLINS 75S3 Receiver, late ser ial # , l / new " 495.00
DRAKE 2A Receiver 169.00
EICO 722 VFO .. . . . .. . . . . _ , _ . . . . . . 44 .00
FINNEY A62 2/6 Meter Beam (l ike new) 19.00
GLOBE Chief deluxe transmitte r . " ..... ... . . . . . . . . . . .. 44 .00
GONSET GSB·lOO sse Excit er . . . 225.00
HALLICRAFTEPS HA-2 two meter Transverte r with P26 Match ing

AC Power Supply _ __ . . . . . 249.00
HAlllCRAFTERS HA·8 Splatter Gua rd ,. 15.00
HALlI CRAFTERS HT-32 AM/CW/ SSS Transmitter , , .. 299.00
HALlICRAFTERS HT-32A AM/CW/SSB Transmitter , 31 9.00
HALLI CRAFTER S HT-37 AM/CW/SSB Transmitter . . . . . . . . . . . . . 279.00
HALLICRAFTERS HT-4l KW linear _ ' _ _ 229.00
HALLICRAFTERS SR-150 Transceiver with P-150 AC Supply,

P-150 DC Supply and Mobile Mount . . . . . , . . .. 549 .00
HALLICRAFT ERS SX·I0l - II IA 189 .00
HALLICRAFTERS R-46B Speaker . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.00
HALlI CRAFTERS R-47 Speaker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.00
HEATH VF-l VFO , .. . . . . . . . . . . . . .. . . . . .. . .. . .... . 15.00
HEATH TX-l Apache Transmitter , 169.00
HUNTE R Bandit 2000 linear . . , 390.00
JOHNSON VALIANT II factory wired (l ike new) 349.00
JOHNSON RANGER I Transmitter , 129_00
JOHNSON 122 VFO . ,. .... .. . .. . ... . . .......... .. . .. . . . . . 29 .00
JOHNSON 250-39 TR Swit ch _... . .. ... ... . . ... .. .. ... .. . 19.00
JOHNSON 25()..46 Phone Patch .. . .. .. . .. . . .. .. . . .. . . . . . . . . . 15.00
JOHNSON Valient tee. wired , exc. .. . , 199.00
NATIONAL NCX-3 with AC Su pply, Demonstrator with fu ll wa rranty 399_00
NATIONAL NC-300 wi th speaker . . . . . . . . . . . . . . . . . . . . . 179_00
P&H LA400C linea r Ampl i fier (l ike new) " . , _ 119.00
SS E33 Late model Transceiver 319.00
SBEl ·LA linear (l ike new) 229.00
SBE-DC Mobile Inverter Supply 44.00
SWAN SW- 120 Tra nsm itter 135.00
SWAN SW-t7S Transceiver , 179 .00
SWAN SW·12 DC 800 vo lt mobi le supply 79.00

SPEC IAL HALlICRA FTERS VHF PACKAGE:
HA-2 Two Meter Transverter , Re«ular
HA·6 Six Meter Transverter _. , . . . . . . . . Regula r
P·26 AC Power Supply . , .. , . , . , ... .. _Regular

OUR SPEC IAL $499 .00 Cash Only

389.50
79.50
12.50

279.58

550.00
79.85
19.95

129.95
6.95

369.00
110.00
119.50

1150.00
115.00
198.00
120.00

375.00
65.00

120.00
75.00

145.00

~RI 6D Trans­
ceiver 349.50

PI5D AC Supply/
speaker 99.50

109.50
14.50

PI50 DC Supply
MR 160 Mobile Mount

COLLINS

KWM 2 Transceiver
516 F2 AC Supply
MP 1 DC Supply
351 02 Mobi le Mount

DRAKE

TRANSCEIVER HIT PARADE

TR 3 Transceiver
AC 3 AC Supply
MS 3 Speaker
DC 3 DC Supply
Mk III

NATIONAL

NCX 3 Transceiver
NCX-A AC Supply/speaker
NCX-DDCSupply

SBE

SBE-33 Transceiver
SB 2-DCP DC Inverter
SB-I Mobile Mount
SB·I LA Linear

SWAN

Swan 400 Transcievers
Swan 406 VFO
Swan 420 VFO
Swan lIl7B AC Supply
Swan 512 DCSupply

Write for our Special

Transceiver Packet
BOX
37A

PHONE
BBO

5749

WATERTOWN, SOUTH DAKOTA



Correspondence from the Members
Letters we bet you won't see in QST

Gentlemen:
Thanks for your notice oi expiration of my membership

in the ARRL.
In reference to the second paragraph on the expiration

notice, I han decidedly :oiQT valued my membership in
said organization, inasmuch as it seems they are now
making e\'ery effort to cause me to lose t he A mateur R adio
License (Conditional) wh ich they helped me to get.

Over the past cmn tbs 1 have carefully studied both the
pros and cons of the current con t TOH'CS)' .....hich your or­
ganization has promoted as regards incentive licen sn ig , and
1 teet thai the ARR L, which through never-t iring efforts,
is even toda y swelling the ranks of A mateur R ad io through
the media of ils organized classes, contests, certificates,
etc. has achieved the pinnacle of hypocr-isy in submit t ing ,
without the concurrence of the membership which it
claims to represen t , a peti tion, the results o f whic h must,
according to one's viewpoint , either severely curtail the
priv ileges of a la rge percentage of A merican rad io ama­
teurs or present a minor ity g roup of same with un­
warranted (not un -earned, hut un-war r-anted ) priv ileges
at the expense of the larger group,

I do not wr it e th is letter in argument to s ta tistics­
you , nut I , have t he s ta tisticians in employ, I do argue
that it is your cn mpaigrring wh ich has created the current
crowding of the a mat eur ba nds wh ich you so deplore ; Y et ,
while t he right hand deplores th is crowding and solici ts
legialation to a llevia te it , t he left cont in ues to ca mpaign for
greater mcmcbrsh lp (and crowding) in the ranks of Ama­
teur Radio. Neither do I refute the sta te ments which im­
ply that your fea r t he "young nations" of the world will
have lit tl e ay tupathy for a g roup of radio amateurs in the
U n ited S tates, I do, however, to a considera ble degree l is ­
ten to the amateur ba nds in Europe, and a t the same time
study enough international polit ic s to rea li ze that the eli­
m inat ion of the pr iv ileges of a la rge g roup of U, S. licensed
radio amateurs to the bene fi t of a minor it y thereof will n ot
make one iota of d ifference to these " young nation s" in
thei r clamor fo r more of the radio spectrum.

F rom the above expression of my o pinion, gentlemen ,
you will perha ps have some inklin g of the reaso n for my
failure to rene w my membersh ip, and for my campaigning
within my modest c ircle, for o t hers to follow my exa m ple.

I have fo r some years been a member of a nother o r­
ganization wh ich claims to represent t he desires of it s
membership, and from experience with it I have become
highly critical of organizations which pa y lip-service to
representat ion , vow ing never a gain to knowingly ma inta in
connections with an o rganization which follows the " You
boys just keep qu iet and do wha t we tell )·ou-w e k no .....
what 's best fo r you!" line, I refe r to the Air L ine Pilots
A ssocia t io n, once po.....erful and with a fa natically lo yal
memlership ; subject within t he la st t wo years to a de­
va sta t ing internal political shape-up, in cl ud ing a loss o f 20%
of t he ir paying membership--all as a d irect consequence
of a " .. , we know what 's best .. ." philosoph y, and a n
unwillingness to s wallow their pride, back down and fol ­
lo w the will of the membership.

The pu rpose then , of th is letter, is to answer a quest ion
and to ask one, The question " ""hy a re you n ot r enew­
ing your membershjp ?" I have a lready an sw ered. T he
question I di rect to you is : A re you gentlemen of t he
..\RRL board smarter than the d eposed politicians of t he
ALPA - can you learn b y thei r mistakes , or ..... ill you ,
a s they d ld, ignore t he cla mor of t he members unt il the
organ izat ion threatens to topple ?

Robert G. Gross, Jr.
WA6Y G X /DJ.p I C

58

D ear Mr . H untoon ;

I rece ived your fo rm letter o f welcoming me back to the
L eag ue for another year, Befo re you go ahead and use
my rejo in ing t he ARRL as pan of your stat ictics of be­
ing in favor of t he Leagues proposal R :\I-449, plea se read
on.

At the beginning of this fine mess t hat the L eag ue had
started, my first thought .....as to let my t ime run out of
being a member of the A RR L . T hen with a litt le more seri­
ous thought I decided that the r ight wa y is to do my best
and hel p (b)' vote) put a d irector in office who cannot be
"brow beate-n" a nd become a "yes-man", once he reo
turned to the " Home Office". If enough areas would work
on this program I believe the League would be in a
much be tt er posit ion than it is no w,

So m y ma in reason of r ejoining the L eag ue is to cast
my vote for a ne w Southwestern Divis ion Direc tor and to
cast my vote ( if we are ever g iven tha t privilege by the
L eague ) a gainst R M-499, I am s ick a nd t ired of reading
of the so-called 16·0 vot ing by t he D irec tors ! ! The ARRL
has torn apar t a fine organizat ion and has set it hack a t
least ten years!

N ot o nly am I a member of t he AR R L . I have a lso
jo ined The I ns t it u te o f A ma teur R adio. The .·\ R HL
Booster Pin I once proudly wo re not s its in the dresser
d rawer , m y efforts no w will g o to the I O A H to help
make it a st ronger organiza tion.

Maybe stronger compet it ion will m ak e the ARR L s it up
a nd tak e notice that t hey do not con trol as many of its
members they t h ink they do.

T he L eag ue is a g reat one for different contes ts , wh y
don' t you put your heads t ogeth er and come u p with some
t ypes that would make 10 and 15 met ers the ~LAJOR

bands. H elp pro mote these bands now and we s tand a
great chance of keeping them.

It is very t rue t hat the commer cia l fi eld is look ing a t
our Lands for the rel ief of their crowed hands. But the
way you plan is fa r from the answer.

D o nald A . Cofone, W 6RDB

Dea r Sirs ;

l a in re turn ing the enclosed not ice of subscrip tion ex­
pira t ion I do not wish m y s ubscription renewed,

S ince subscribin g in 1956 I noted tha t Q ST was not
a imed a t the man who was an "operator " a nd a n "ama­
teur" , The a rt icles were conais t.an tly slan ted towa rd the
tec hnician who wa ll a serni-psofessjonal in the electronics
fiel d . Older hams told me at the time I received my Ii­
cense t hat "you get the deep st uff in Q ST and u seable
informat ion in CO". As CO in recent years has followed
O ST the ha m s now refer novices to a new magazine "73"
for t he same rea son they used to recommend CO.

T here is, o f course, the matter o f league membership.
Y et , to suppor t a n organization , one m ust fee l the or­
ganizat ion supports t he majori ty of its members. This the
league does not do. Whether it is in a iding those defend­
ing them sel ves against a lawsuit a imed a t a ll of us, or in
r ecogn iz ing that the vast major ity of its member-s are
general and cond it ional cl ass (accordin g to the leag u es
o wn fig u res) a nd setting policies according ly, the leag ue
fa ils.

Its officers consider the msel ves a technological elite fo r
whom t he F CC must make special provision in its regu­
lat ions to the det r imen t of the majority of the member ­
sh ip, N o o rga niza t io n can ex pect to rece ive membership
s uppor t 0 11 such a sel f- cen tered policy.

73 MAGAZ INE



Allo w ~O .. lo r
pack ing and

sh ip p Ing.
California rest ­
dents include
4" sales tax.

SAN JOSE, CALIFORNIA

Gr ey meta l case , Sif4 " H x l % "W x 21f4 " 0 ,
wi th standard fittings , 1% " Brig ht-vue mete r,
and detecheble, telesco p ing anten na w hich ex,
te nds to 10 34", With ins t ructions and schematic.

An excellent combination unit for ei the r home
station or mobile use .. • as an accurate Standing
Wave Brid ge and a sens itive Fie ld Stre ng th
Mete r. 52 ohm imped ance. Will take a full ki lo­
watt and can re main in the line all of the t ime .

THE BEST
VALUE WE

HAVE
EVER

OFFERED!

1000 SOUTH BASCOM

" Nort he rn California's Most Complete Ham Siore"

SINCE 1933

•
S. W. R. BRIDGE and

FIELD STRENGTH METER

QUEMENT
ELECTRONICS

59rUNE 1964

FCC

Rule

215
T he following rules changes have been made by the

FCC, effective March 18th.
~ 97.13 Renewal or modification of amateur operator l i­

cense.
(d) Application for renewal and /or modlflcarlon (change

of address, e tc.) of an amateu r opera tor license shall b e
submit ted on F C C F orm 610 and shall be a ccompanied by
the applicant's licen se. Application for r enewal of unex­
pi red licenses m ust be made d uring the license t erm and
should be fi led during t he last 60 days of such ter m . I n
accordance with the provis ions of thi s quarter, made timely
and sufficient applicat ion for renewal of an u nexp ired l i­
cense, no license with referen ce t o any activity of a con­
t inu ing nature shall exp ire until such applicat ion shall
have been finally determined.

e ) If a licen se is allowed to expire, applica t ion for r e­
newal may be made during a period of g race of one year
after th e expiration date. D u ring this one year period of
grace, an expired licen se is not valid. A license renewed
during the grace period will be dated currently and will
not be backdated to the date of its expirat ion. A pplica t ion
for renewal shall be submitted on FCC Fonn 610 and
shall be accompanied b)- the applicant's expired license.
~ 97.47 Renewal and /or mod ification of amateur stat ion

license.
(a) A ppl icat ion for renewal and /or modifica t ion (change

of address, etc.) of any station license shall be submitted
on F C C F orm 610. In every case the application shaIl
be accompan ied by t he applicant's licen se. A pplications for
renewal of unexpired licenses m ust be made dur ing the
license term and should be filed du ring the las t 60 days
of such t erm. I n any case in wh ich the licen see ha s, in
accordance wi th the pr ovision s of this chapter, made
t imely and suffi cient application fo r r enewal of an un­
exp ired license, no license with r eference t o any activity
of a continu ing nature shall exp ire until such applica tion
shall have been finally determined .

(b) If a license is allowed to expire, applica t ion for
renewa l m ay be made dur ing a period of grace of one
year after the exp irat ion da te. During this one year period
of grace, an exp ired license is not valid. A license re­
newed d ur ing t he grace period will be dated cu rren tly
and will not be backdated to the date of expirat ion. Appli­
cations shall be subm itted on F CC For m 6 10 and shall
be accompanied by th e applicant 's expi red license.

Even t he a rguments put for th by the league in its plea
for higher t echnical requ irements for licens ing are con­
fused. In effect it says: " Because manufactured ri g s are
better and cheaper than those a ham can make, a ham
does not need to know so much-so we propose that he
be required to know more.. " This is certainI)' moving in a
d irect ion opposite to the presented e\·idence. A nother
hams petition glving- t he lower end of the C\ V bands to
A dvanced and Extra licenses for phone would deprive no
one and s till provide an Incentive. These frequencies are
empty and the C B's rna)' get them (or commercial in ­
t eres t ) .

A s a cond itional licen see I do not appreciate the leagues'
point of view that I hold a "Stars and Roebuck license".
An ex-army air corps radio opt ra tor.m echan ic, I found
the examinat ion simple despite a 12 year absence from
code operat ing. I am not only active in many public service
projects, bnt originate man y of t hem (see page 60, June
1961 C O). Being a freelance wr iter I see that th e loc al
n ewspapers wh ere I am stationed know we do m ore than
cause T V !. I hold noth ing against the hot solder-ing- Iron
t ypes, but I m ak e my con tribution t o ham rad io too.

Q ST has j ust not kept u p with the "state of th e art. "
Ross A. Sheldon K 4HK D (ex K SU CH )
I I unrsville, A laba ma

Changes



OPEN WIRE LINE

D ear W ayne,
I have never felt the necessity to write to an editor

before, but considering the effect that the ARRL proposal
would have on our wonderful hobby of amateur radio I
believe it is very necessary for me to express my views
on the matter.

\Vhen the A RR L first introduced its so-called "In­
centive Licensing" program I wasn't very impressed by
the idea, since it would mean wasting time memorizing
answers to more test questions, time which could be better
spent experimenting or increasing operating proficiency;
and th is to retain what we already have! Other reasons
for opposit ion soon came out, reasons which were con­
sistently more sound than those for its support. For one
th ing human nature cannot be changed by legislation.
Congress tried to do so by amending the Constitution to
prohibit the sale of liquor in the United States, thereby
hoping to promote temperance among Americans; how­
ever it soon became apparent that, if anything, more peo­
ple were drinking because of this la w than less, and the
18th Amendment was soon repealed. T he current civil
r ig hts controversy is also a good illustration. Thus if
amateurs are indeed a lazy lot, as the A RRL seems to
think , stiffer tests aren't going to change things one bit.

But I don't think that most of us are so technically
ignorant. Many hams here in Moorhead have very well.
equipped workshops and spend much time on home con ­
struction projects; it there any better way to bring home
textbook data than in terms of practical experience with
the theory involved? O n -the-a ir discussions also often
center around technical problems encountered with trans­
mitters, antennas, etc. H am s lazy ? I think not.

Further, if this proposal were placed into effect it
would cause a considerable increase in work and expense
for the FCC. They would be compelled to spend large
sums of money (our moneyl) devising and printing all
of the suddenly required tests; moreover, since there is
no differnce in calls among the Conditional throug-h Extra
classes it would b e very easy for the former to continue
uaing- the latter's "privileges" unless the FCC hired many
more monitors to police us (more of our money) . I have
always favored minimum government intervent ion in any­
thing, and th is is certainly much more than minimum.

T hese are all very good reasons for oppos ing t he meas­
ure, but the clincher appears, ironically, in QST itself.
I am referring to the "Correspondence from Members"
columns in several of the recent issues. After close
scrutiny it became evident that there was more than
chance involved in the order of the letters. One or two
would first appear opposing t he measure, abruptly Iol ­
lowed by one in favor of it arguing on the same points,
as if to refute the previous points. This sort of spacing
has been too consistent to be mere coincidence. Does the
ARRL have so little confidence in the merits of the pro­
posal that it must resort to tactics such as these to win
approval of it by us amateurs ? Does it, indeed, have any
merits good enough to have it forced on us by govern .
ment decree?

I am sure the ARRL is sincerely interested in impr-ov ­
ing the technical calibre of amateurs in general; but there
are means of doing this that are much better than such
drastic proposals. One of these is to change the structure
of QST magazine. At present only about a third of the
magazines is devoted to technical material; what is there
is excellent, but there isn't enough of it. Even the ads
lean very heavily toward commercial gear. So why not
have QST feature more theory and construction material
and solicit more ads concerning parts needed in hcmebrew
equipment, rather than placing so much emphasis on
operating and completely commercial gear.

H owever , if we still must accept more government con .
trol there are still better ways of accomplishing it, and
much less expensive too. Begin by giving Advanced and
Extra closs licensees their own distinctive calls ; then give
each of these t wo classes phone pr ivileges on small per­
tions of what are now C\V only segments. This would
be true incentive licensing. The higher grades would then
become real status symbols, and be something to work for.

So I believe that this proposal is not only unnecessary
but also very unwise. Thank you for giving me this op­
portunity to express my opinions.

D ave M cFarland, WA~DAM

Letters
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HERE IS A PARTIAL LIST OF OUR QUALITY RECONOITIONEO HAM GEAR, FULLY GUARANTEEO,
ANO SHIPPEO PREPAID WITHIN THE CONTINEN fAL U. S. WITH CASH OROERS.

RECEIVERS

COLLINS 75A-l . . . . . . . . . . . . . . . . . .. , $179.00
CO LLINS 75A-4 425.00
COLLINS 755-1 , 379 .00
ELMAC PMR-6A WIDe POW su P ., . , ,. . . 39 .50
GONSEr GGGB W/3 way pow sup , . . . . 89,00
DRAKE 2A 189.00
DRAKE 28 . . . . . . . . . . . . . . . . . . . . 209.00
HALLI CRAFTERS SXIOIA __ 239.00
HAlLlCRAFTE RS SX110 . 119.00
HALLICRAFT ERS SX1l7 , . _. 269 .00
HAMMARLUND HQllDC . , __. . . . . . . . . . . . . . . . .. 139.00
HAMMARlUND HQ145C _ _ 179.00
HAMMARLU ND HQ170C 219.00
HAMMARLUND HQ180C , , , , ' 299.00
MOSLEY CM-l . . _ 129.00
NATIONAL HRO·60 W/5 coils 279.00
NATIONAL NC-101 ,., 109.00
NATIO NAL NC-173 .. . ,... . 75.00
NATIO NAL NC-183D 165.00
NATIONAL NC-270 . . . . . . . . . . . . . 139.00
NATI ONAL NC-300 189.00
NAT IONAL NC-303 , , 289.00
RME 4350A _ , 119 .00
RME 6900 189.00

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

B&W LPA-l .. . . , . . .. . , . , .. 215.00
HALLICRAFTERS HT-33 . 325.00
JOH NSON COURIER . . . .. 115.00
P & H LA-400 ... . . . . . . 85.00

HALLICRAFTER S HT-32A , $389.00
HALLICRAf TERS HT-32B (l ike new) 575.00
HALLI CRAfTERS HT-37 _ 289.90
HAMMAR LU ND HX-50 , 275.00
HARVEY WELLS T·90 _. . . . . 69.00
HEATH APAC HE .. . . 179.00
HEATH WARRIOR . , . . . 215.00
HEATH DX-35 , . . . . . . . . 34.00
HEATH DX-40 39.00
HEATH DX-60 . , _ , _. . _. . . . . . . . . . 59.00
HEATH OX- IOO . . . .. 95.00
HEATH HX·20 . , . . , .. 199.00
HEATH S8-10 _, .. , . . . _ 59.00
JOHNSON RANGERS . . . . . . 119.00
JOHNSON VALIANT [I , , . . , _, _ 335.00
JOHNSON VALIANT I I (new demo) 420.00
JOHNSON NAV[GATOR 119.00
JO HNSON INVADER 200 . . . . 325.00
JOHNSON INVADER 200 (new demo) . . . . _ 495.00
JOHNSO N INVADER 2000 (l ike new) 750.00

945.00
49.00

275.00
44.00
39.00

125.00
135.00

85.00
199.00
165.00
165.00
259.00

TRANSCEIVERS

COLLI NS KWM-2 (wi t h AC pack) .
COLLINS CC·2 Ca rring Case _.. _ .
GONSEl G-76 w/ DC supply _ , , . .
HEATH HP·IO pow sup for Swan . , ,
HEATH HP-20 pow sup for Swan , .. , . ' _ .
HEATH HW-12 (75 mete rs) , .
HEATH HW-22 (40 meters) _ .
SWAN SW-117AC supply , , . _ .
SWAN SW-120 (brand new) , _ .
SWAN SW-140 _, _
SWAN SW·175 , . . _ - . .
SWAN SW-240 (near new) .

L1NEARS

149.00
119.00
129.00
449.00

59.00
129.00
29.00
45 .00
39.00
59.00
34.00
39.00

225.00

B&W 5100
CENTRAL ELECTRON ICS 20A . , .
COLLINS 32Vl .
COLLINS 32Sl , .
ELMAC Af-67 . , .
ELMAC Af-68
GLOBE CHIEF
GLOB E SCOUT 680
GLOB E 755A VFO . , .
GLOBE SIDEBANDER
GLOBE MATCHER AT-4
GONSEr COMMANDER
GONSET GSB·lOO

TRANSMITTERS

PLEASE PRINT

orders prepaid within continental

r---------------- I
I Mission Ham Supplies I
13316 Main Street, Riverside 3, Calif. 92501 I
I Attn : Bill Hullquist. KGLDS ShIp me the following: I
1 1
I I
I I
I s ... encl osed. Cash United I
I States. I
I Name I
I I
I Address I
I CIty Zone State I
(,g~:..m.:.o~~~~~~s!:. J,

3316 Main Street
Riverside 3, California 92501

Phone 683-0523 (area code 714)

MISSION HAM
SUPPLIES

"THE STORE OPERATED BY HAMS FOR HAMS"
K6LOS, K6GCD, K6DXD, K6EF, K1SFQ, W600E
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Our Readers Answer

CQ's Editorial

Dear Wayne:

Well, well, well ... CQ finally R'Ol off the fence. I
wonder who pushed them ?

1 fully agree with t he Editor of CQ that one should
be a little bi t more sure of his facts before runn in g edt­
torials, but I guess he wasn't too worried about th is be­
cause he was leaving anyhow.

Ju st for the amusement of ir, let s see what he said:
1. "The t ime " To Be Counted" s ta t ist ics were written

before the ink wa s dr-y all the February issue." A s
you will not e this ans wer to a May edito r ial ap­
pears in the J uue issue and \\'a r ne did n ot have to
skip a month to answer it. So much for that .

2. "The CQ proposal was warmly r eceived." N o argu­
ment, it should have been , as it was comple tely
unoriginal and on the only point that was raised.
i.e. power increase, they took their lumps. Any
acdve ham would have known this would happen .

3. " T hey ha ve made no proposal before t he FCC",
real safe isn ' t it , to have a proposal and make no
proposal.

4. Yes yo u have more t han just one call as do thou ­
sands of o ther amateurs who also possess a citizen 's
band call , indudin g the editor of CQ and his boss,
the son of the publ isher of CQ. ( B)' the way
R ichard, isn' t it time you at lea st tr ied for your
General ?)

S. An accounting of the monies of the In sti tute of
Ama teur R ad io was presented to its Board of
Direc tors and appea rs in the prev ious issue of
' 73 ' and prio r to any requests fo r same. It clearly
shows aero expense reimbu rs ement. H ow much ha s
CQ spen t to benefi t anyone h ut C Q.

6. CQ claims that your pe t it ion to the VCC is aim i ­
la r to t he irs. Your. l'eti tioll was fi led February 20th ,
before the March ISSUl~ of CQ was out after having
fi rst appeared in the j anuar-y issue of ' 73 ' ( vou
will note that th is is the required t ime, according
to CQ to do a COP)' job) so . . . assuming it is
true that the proposal appeari ng in CQ is similar
to yo urs and )'OUr5 appea red two m onth s before
theirs , I leave it to y ou a s to who is the copycat.

I would suggest that engaging in a name calling contest,
you check your o .....n skir ts to make sure thev a re clean .
The ARRL was invited to cbeck the coun t and postmarks
on 73's ballot. N either t hey, nor CQ requested to do so.

Sounds like the old saying, "Don't confuse me with
th e facta, my m ind is made up."

I sincerely hope the CQ Ed itor enjoyed his name call ing
game. and "when di~ )'o~ stop beating you r wi fe" t ype of
ques.tlOns. E very child IS ent it led to a tantrum once in
awhile.

G ood luck on his next job.
I oAR Member
New Y ork

By W4RLS
~Q Maga:t ine in its Ma)·, 1964 issue, con tained an edt ­

tonal headed "Zero Hias;" which was nothing more than
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a character attack upon \V ayn e Green, the editor and
publishet- of 73 M agazine. Numerous com ment s have al­
ready been made a ll the ai r by various amateurs to th e
effect that cha racter assasainat ion like this has no place ill
the pages of purpor tedly respons ible publ icat ion, and it is
certain that the headin g of the column is unwort hy and
untrue, in view of its obviously heavily biased content.
T his wri ter would label the column "Zero P otential," be­
cause it cer tainly is totally without voltage in our eyes !

W ayne Green normally needs no help in defending him­
self , and that is uot the purpose of this letter. My pur-pose
is simply to protest this kind of vicious attack in pr int on
anyone.

First, the accusat ion is made tha t \ r a vne tallied the vo tes
on his postcard poll concerning R~[·499 before the ballots
were distribu ted. T h is is the sor t of irresponsible approach
which ),I r . Goebbels used to such good advantage about
thirt y years ago in German y. \\Ta yne has offered in the
)[ay issue of 73 to a llow the ballots to be audited and
has asured the A.R.R.L. t hat every ballot which t hey
have been informed was mailed in favoring R!\1 ·4 99 is
definitel y included in the group. T he enti re collection is
there, and before anyone hurls the lie a t MT. Green, t ha t
someone ought to accept h is invitat lou to audit those bal­
lot s ! The results of his poll , eighty per cent opposed to
R~I -499, a re borne out in my eyes by virt ue of the fact
that examination of the file which t he FCC has compiled
on R~I .499, previou sly reported in 73, showed the same
ra tio of opposit ion.

The secon d accusa t ion is t hat 73 Magaz ine chnnged it s
a tt itude a ll incentive licensing . \Vhether it did or not is
not the question, for certainly CQ did the fas test turn .
about a ll record on its March issue ! Frnm a posi t ion of
abject camp- Iolfow ing , swallowing the A .H.R.L. line hook
and sinker, suddenly CQ Marazine discovered t hat there
were possible methods of incem lve licens ing other that
R~[-499 1 E vidently, the editor of CQ has hen reading
M~nitor! Since I orginated the so-catted \\'4RLS Plan ,
which has by far t he most support of a ll the proposals in
the FCC fi le, based on t he s ignatures in that file I a m
par t icul a rl y grat ified that both 73 Magazine and COMag­
azine ha ve adopted sim ila r positions. Nevertheless I do not
con side r tha t 73 turned it s coa t , s ince t he pos'ition now
occupied by 73 is, to my view, not inconsist ent wit h it s
previous opposition to the A .R.R.L. form of "Inceut lve
Licens ing " . T he posit ion n ow adopted by CQ on the o ther
hand, is in d irect opposition to its editorial posit ion t o
which it held t hrough F ebruary, 1964 and then suddenlv, -
turned 180 degrees out of phase in the March issue of
the magazine, with no explanation and no apology for th e
sudden turn in di rect ion. T he editorial ill CQ furt her ac­
cused \Va yne of deliberately misguiding h is reads, of m al ice
and of h imself joining the ranks of "Me T oo'ers." Nov.:
the CQ editor made his determinat ion of " D el ibera tely"
misguiding his readers, and ho ..... he arr-ived at his ccnclu ­
s ion of malice, he does not explain . H e offers no evidence.
Perhaps he can read m inds ? A ccusations like t his have no
place in the field of honorable d iscussion. N or do I bel ieve
\Vayne to be guilty of the accusation t hat he has also be­
come a "~I e T oo'er. " w hat he advoca tes ill his curren t ly
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LAFAYETTE ~~[ID ~@ ELECTRONICS
THE CHOICE OF VALUE-CONSCIOUS AMATEURS THE WORLD OVER
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Newark, N. 1.
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-- DTHER lDCATIONS --

pending FCC pennon ( R M·577 ) is r-lose ly parallel to t he
\ \ ' 4H L S P lan , and is grea tly different from R l\I ·499. I
happen to b e in position to refute t he accusation tha t
\ Va yne borrowed his proposal from CQ Mag azine. I had
been in corresponden ce with \Va yne for severa l month s
concerning t he \V4RLS Plan as opposed to R~I -499 , and
I know t hat W a yn e's own version of t his approach to
incen t ive licensing was his o wn and wa s not borrowed
from the March issue of CQ M agazine. Quite the con ­
trarj-, I sf rong ly suspect t hat both plans. t ha t of Wavne's
and t ha t of CQ 's , were greatly Indebt ed in t heir inspjrn­
t ion to the W 4RLS Plan!

T he " Zero B ia s" editoria l con tains an enti re paragraph
amoun t ing to no more t ha n a character a ssassination a t ­
tack, a mere dia t ribe, and re fl ects m ore discredi t on its
author tha n it possibl)- could upon its target. I am also
in pos it ion to know that the accusat ion leveled at ' ''a )'ne
of or~an i z i n ~ he Institute of A mateur R ad io jus t to grab
off $ 10. 00 donat ions for h is own pocke t is utterly false.
I am one of t he organ iz ing d irectors of that o rganization ,
and am j;toiu j;t on record here and now a s stat ing that n ot
on ly ha s W a yn e offered free space in 73 Mag azine to re­
port the doinj;ts of the I ns t itu te, but tha t every d ime o f the
money has heen accounted for , is in the possess ion of the
Institu te. which is duly incorpora ted , and that W ayne
refused p a y m e n t fo r the free space in 73 Magazine, d e­
spite th e fac t that the direc tors did n ot think it was fai r
for t he I nstitue to ride free and u rg ed him to accept pa y­
ment. He s tated t ha t h e wanted to g o " the las t mile" in
orde r in every way to show tha t h e had n o profiteering
mot ive in con nect ion with th e Instit ute. II I' wanted to
protect the In stitute from t he sor t of fa lse accusa t ion as
the one under d iscussion.

Certa inly, a subscr ipt ion to 73 M agazin e is extra. The
purposes of t he institute are st ric tly limited to an a t ­
tempt to l.enefi t amateur radio. It is not th e purpose of
t he in sti tute to boost a m agazine. T he d irectors expect to
r un t he insti tute and try to carry ou t it s program and
purposes wh ich are intended to su pplemen t those of the
A .R. R .L., a nd to fill in the a reas where A.R. R. L . either

will not or cannot take the necessary act ion for the ben e­
fit of amateur radio.

I do not pre tend to ag ree with an y one person full y,
nor to claim perfec tion for anyone, includ ing myself.
Nevert heless, I am proud to be a ssociat ed on the board
of rOA R with such m en a s the following : R ill A shby,
K 2TKN; Wells Chap in, W 2D U D , Lloyd H a sla m ,
\\' 3A YA ; Maurice If inden, \\' 6E U V ; H arr y L ong-e r ich .
W 2G Q Y 14 ; Ed Schaad, \\,A 4 P D X ( W9A I Y) ; H oward
P )'le, \\' 70 E ; \Va n en Canuefax, K 4AQ\".

H arry Longerich is a lready on the g round in \ Vash ing ·
ton, D . C. as the Instit ute's representative, "lobbyist" if
you want to ca ll him t ha t. A t a ny ra te , amateur rad io now
has a man in \Va sh ingon, on t he spot , for the purpose of
selling amateur radio to ou r ow n governmen t. T he edt­
tor of CQ M agazine ought to spend his t ime th inkin g u p
or a t least boost ing progressive id eas t o help the cause
a long . rather than wa st ing his t ime, words and venom in
personal a ttacks on others .

F oy Guin. Jr., W 4RLS

Letter
Dear Wayne:

J us t a note in connec t ion w ith your editoria l in A pri l
73. I would lik e to say that I feel you r idea of g iving
considerable space in 73 to the qual ificat ions of person s
r unn ing for th e pos ition of A RRL director is a fine idea.
During the la st south western election I was fortunat e
enough to hear eq ual t ime speeches g iven by all cand l­
dates at t he L os Angeles Council of R adio Clubs. N eedless
to say only a small fraction of the d ivision 's voting ama­
teurs had such an oppor t unity, and t he small hiog r-ahy
with t he ballot is certainly not enou gh .

B es t wishes in con nect ion with the IOAR and t he
"man in \Va shing ton " pro ject.

Harvey
W A 6K ZI
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ONLY $469.95
I

GALAXY JZ: COVERS 3.5-4.0, 7.0-7.5, 14.0-14.5, 21.0-21.5 and 28.0-29.0 *MC
' Factory supplied 28.0-28.5 and 28.5-29.0 Me.
Optional crystals available

ONLY $349.95

"leap-

* DELUXE ACC ESSOIIY CONSOLE m !5
"Ukll . • 111111 , aiel SWII 'rlltte. VU ..eter

* TRAN SI STORUED DC SUPPLY SIlUS* IINlVERSAl MOBILE BUCII[l SBS

* VEST poem YO_ nus
* RI MOTE VFO m 95

m"il'lliu~ statlOlIS!

•

* At POWER SUPPLY 519.95* SPU RU CUN~OLE 51!.!5
linus At " ,.1,* llJO ~ CAlIBlllTOR511.'5

* Suppression belter Ihan, unwanled Sit 55 db, car- * Excepl ionally good AVe
rier 45 db * Accessory compalabilily (see be low)* Highesl rece iver sensilivily, Y, uv @ 10 db SIN * Shilled carrier ew prevents Transceiver* "Smoolh as silk" Oua l vern ier, fas1 12,1, slow 12:1 fragging"

* Easy reduced·power lune·up * ExIra clean ew keying* New advanced hybrid circuilry - Iransislorized VOX/AUOIO/AVe* Highesl slabilily -driftle55 Ihan 100 cycles in any 15·minule period after warm·up
* Panel seteeticn of VOX/PIT .* Panel calibralor adjustments* VFO Oial illuminaled in three-euler, and a well Iighled "S" meIer. Engineered for convenienl mobiling.
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Using 416B and 8058 Tubes

432mc Preamps
the CFN-46ADT

Leroy May W5AJG
9428 Hobart St .
Dallas, Texas
Photo credit: Jim Dungan, Dallas

In 73 Magazine for November 1963 there
was described a 432 me converter using the
surplus Navy type CFN-46ADT, rf to if con­
verter. This was a transponder type military
uni t as used with a companion radar installa­
tion . Towards the last of the article, under
"Further suggestions," it was stated that the
substitution of \ V.E . 4 16B planar triodes, in
place of the original 2C40's in the rf stage
would improve the operation of the converter
in a very substantial way.

It was further stated that the type 8058 IlU­

vistor type had also been substituted for even
the 416B'5 in an effort to evaluate the per­
formance of this newer type RCA tube.

The first thought which will probably come
to mind is; which will be the best-the 4 16B
or the S05S? Which route should I go? This
is a tough q uestion, and some aspects of the
problem will fi rst be d iscussed, thereby per­
haps helping one to decide which road to take.

Here at \V5AJG we have modified two of

I ,

• •

,,

..

Photo showi ng modif icat ions to the ca thode tanks of the 4 6ADT to a da pt for
416B gold p late p lanar triodes in p lace of the o rigina l 2C40/4468 type tubes.
Ta nk on the left is the modified one. Tonk on right is the orig ina l unmodified one.
Inpu t coax is coupled in to the bottom of the ca thode li ne (a t tu be ) on the left
hand line in cont ra st to the right ha nd tonk whe re it is coupled in furthe r towa rds
the g round end of the inner conduc tor.
Si lve r pla ted finge rs on the left hand tonk are ben t inwards to firmly contact the
ca thode shell of the 4168 tu be .
A q uarter inch copper tube extension of the plate cup makes u p for the tota l
lengt h deficiency o f the 4168 tube version .
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the 46ADT units. The fi rst allows us to try
41613 type tubes in the two rf stages. The
second 46ADT chasis allows us to try the two
rf stages of 8058 nuvlstors. The two un its are
quickly In terchangable into the same mixer
system and thence through the remainder of
the receiving setup. In six months of service
on the 432 me band, using out of town signals
for comparison purposes, we can truthfully say
that we can not tell any practical difference
between the two tube types. Therefore, in
nearly all cases, we feel th e choice would be
made for other practical reasons-as to whether
it would be 416B's or 8058's on 432 me.

One or two of these practical reasons might
be explored a bit before we proceed. The 8058
nuvistor sells for $13.25 at the present time.
Right off then, an expenditure of $26.50 must
be immedi ately justified. As against this, the
41613's will cost nothing-in th e majority of
cases-or at the most , three or four dollars
per tube, How important is money, anyhow?

Ease of construction? Well, the 8058's will
probably be the easier to get built and plugged
in, but there is no great advantage one way
or the other. One of the most attractive things
about the 8058's will be the absence of any
blower-and the low plate voltage required.
Using the 416B's at maximum rated electrode

voltages, a blower is defin itely necessary. Us­
ing them at reduced ratings, both as to plate
and heater voltages, blowing is definitely 110t

necessary. This latter condition is th e arrange­
ment that is used and will be described for the
416B's as used in the 46ADT unit.

To boil it all down then- th is means if you
have the dough, go 8058's. Even if you are
rich (but tight ) , or if you are plain st inking
poor, the 416B's will be the route for you.

K5JIIG, Skeets Hogan of Atlanta, Texas,
first suggested the feasibility of modifying
exis ting surplus quarter-wave coax-cavity tanks
to accept the 416B gold plated triode tube.
Many of these WWlI surplus units were de­
signed to use the then new 446A/B or 2C40
type planar-triode tube and with small changes,
can be made to work excellently with the
416B type, which is of course, mu ch super ior
in its performance. The majority of these sur­
plus tank circuits are beautifully built, silver­
plated and are unusually stable devices with
no signs of monkey business, even when used
in cascade fashion. The 46ADT is such a unit.

Before going further into details of the con­
version, a word about the method of testing.
It must be stated that no test equipment was
available to actually measure the absolute
noise-figure of the units. A simple diode noise
generator was on hand and was used to start
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with, but as stated earlier, our best method
turned out to be actual "on the air" signals,
coming from either K5JHG, located about
175 miles distant, or from W5HPT, located 40
ground miles away. On both these test signals,
the antenna was nulled for a very weak signal
in those cases when the band was treating us
well. On other occasions, when signals were

naturally weaker, the nulling process was not
always necessary on the 175 mile circuit. Both
of these stations possess automatic "V" wheels
and they would graciously put their transmit­
ters on the air for extended periods while the
various pre-amplifier combinations were tried.
Ordinary 432 me signal generators were of
little value after one was in the ball park, as

r- - - - - - - - - - - - - - - - - - - - - - -op- - ORIGINAL. 2. 50 '1 SUPPLY

TO ...IX[R

'"

UsT feR
( R ptUE

OL-"'GE

oe
m'

J 604J 603

, ,•0 "' DJUST '"
0

• •
" PROPER PL"'TE VOLa GE u

w w
6 • \t

• • L• • 0 •z

" s " "• ". ,;. 2 " . "*- I.
>0,m I .

I • ..• • '> PItOP,
OUTER

,
0 0 OUTER ,

"'----- S" ELL ~--- SHELLr,--- • ,
t

, • ,
t- 4 16B , ,--- 416B

• , I... - , , ----
- .,;- I I ~

'" I I, , ,
" " . , I I .~ fC ,0 ' Y

" ~604 C603 1 I
ANTI ~ 60e -!C,"-:r4 Omm'i I ; T

olo m
I :'

C60~ # ~ I I
C 609, --: o!:l_~"'m l

L 6 02. I I 1_3 mm' :;
L 6 0 0l

I I

,;. I I ,;., ,
( - • -

Pl "'TE LINE UNCHANGED
~ -

, PL "' TE LINE UNC" ""<lGEO "------ ---

,,
~,
••

IRCVR

"f C 1. 4 0" ...rr 1· 460 1 2 ..,h)
12 TUANS . 12 [NAMEL(O
CLOSE WOUNO 0.. v e ' fO " "

.. EA TEII

C""HO[l[

4 16 B
80T TO'" VIE w

H[""EII

00 "'0' VSE

IIf C 4

1000 -

IIf C 2IU C I

,,,,, .
T
'-''------------+-''----_ ':> 0 TO 5 3 V '" C

Modificat ions in red of o rig ina l circuit to
use 41 68 type tubes.

68 73 MAGAZ IN E



the signal could never be coun ted upon to
completely arrive via the antenna. These aut­
of- town signals have only one way to arrive
and comparisons were easily made with Front­
end tunin g and tap adjustments easily detect­
able.

T his is admitted ly not a very scientific ap­
proach, I suppose, but unless one can borrow
hu ndreds of dollars worth of test gear to do
the job, this practical SIN method just de­
scribed will certainly work, and really, all
th is noise-figure business simmers down to
jus t how good or bad OU f SI N ratio actually
turns out to be on that QSO. At least, this
'<bonehead" method takes in the antenna and
transmission line during the tests- something
a noise generator can not very well d o. It was
definitely found that the proper time to corn­
pare anything in the way of rf amplifiers on
432 me, was when the band was poor-not
when the band was hot. Anything works then,
and comparison is d ifficult with extremely
strong signals.

Now about voltage and air on the 416B's. As
far as electrode voltages go, this unit using th e
416B tube was operated at reduced heater and
plate potential. The heater voltage was set at
from 5.0 to 5.3 volts ac, and the plate voltage

o..c .."o 01.. 0 U ""5 (C..THODE! 1. I0OI ....0 l 50 !

was adjusted from 70 to 105 volts de. At these
values, it was found unnecessary to provide
air on the seals of the 4168's, even though the
cavity construction bottles up the tubes pretty
much. All tubes tried worked well and the
average plate current with cathode resistor
values of 39 ohms, was on the order of 4 to
6 rna.

Increasing the heater voltage to 6.3 volts
ac, and the plate voltage to the recommended
maximum of 250 volts de, did not make any
useful difference in the received SIN ratio. Us­
ing such increased voltage will necessitate air
blowing on the tubes. As previously stated,
this may not be the ideal way to measure, but
invariably whenever a weak signal was
received with the lowered electrode voltages,
raising the heater and plate voltage did
nothing at all in a practical way of helping
the received signal against received noise. Con­
versely, with the higher voltages and air on the
tubes, the received signal was nulled by the
antenna to where it was just copyable (CW)­
then decreasing the voltages did not put the
signal under the noise as might be expected .
K5JHG also made this type of test and reports
similar results. Only when one gets ahold
of a really "flat" 4168 does increasing the volt-
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ages help the situation. As long as the tubes
were drawing from 4 to 6 rna of plate current,
the results were always the same as far as a
practical QSO was concerned . Xo doubt the
transconductance is lowered with lowered
electrode voltages, but as stated earlier, the
416B is a pretty good tube, even working
under such conditions.

Other q uestions were raised during the
testing of this un it and one of these was the
proper way to couple in with th e antenn a to
th e cathode element of the 432 me tanks

RE:\l E:RS[ SIDE OF' Pl.- AT[

to construct the 8058

modified for the 416B lube. Checking the
specs of the tube, it was found that the input
capacity of the 416B is abou t 7.5 mmfd as
against the 2.8 mmfd of the 2C40/ 446 type.
Of course this will alter the original
tuning characteristics and input impedance,
and in an effort to get some kind of
an answer, va rious tap positions were tried,
starting at the ground end and working up
towards the cathode point. Again using the
175 mile distant test signal and with the an­
tenna nulled for the weakest possible C\ V

.0 25 .0095

Table of tubes that
7768 4 166

6.0 7 .5

Freq.
rat ing

- Mea ns unknown

36 48 70 11 5 80
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T ube Type
Input
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duc tance
in umo
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signal, it was found that nothing was gained
by tapping down the ca thode lines towards
the ground end. Invariably. the best SIN input
coupling point was found to be right at the rf
cathode connection of the tube. It is possible
that a small va riab le capacitor inserted in the
antenna lead may help in some cases, espe­
cially if some type of interference or spurious
signal is present, hut suca and arrangement
really d id nothing on the particul ar antenna
and transmission line used at this location. If
for some reason , it appears advisable to isola te
the antenna, a 50 mmfd or more capacitor can
be left in series with the an tenna lead. but the
system should be checked with and without the
capacitor to determine if it degrades the SIN
ratio.

Should the Y SWH of the antenna-transmission
line combination not be of the best, a re-entran t
type of 432 me resonant cavity will help in
some cases." This is inserted between the trans­
* See QS T, February 1961 , page 6S.

mission line and the input to the 416B stage
and could assist in offering the proper type of
load to the input tube.

Under these conditions, then. it would ap­
pear that a b roadly resonant 432 me cathode
circuit is about as good as one can do. As
soon as the an tenna is coupled in, attempts to
actually tune such a broad inpu t circuit with
a small capacity element are of no avail.

Mod ification ta 4 166 's
The photograph showing the 46ADT cathode

tanks will revea l the changes to do the job .
First off, the right hand tank is the unmodified
component and it can be seen along with the
original 446B tube in place in its plug-in­
assembly. The tank on the left is the new
416B arrangement. This modification will
necessitate a socket capable of accep ting the
4I6 B tube, which you will have to acquire
along with the tube and presumably from the
same source- and this new plug-in arrange­
ment is to be made the same total length of
the right hand unmodified unit. A piece of ~~"

copper tubing with the end slit is used to make
the difference in total length of the structu re
and will fit into the contacting fingers of the
-t-t6B receptacle. All the necessary rf chokes ,
cathode resistors, etc. can be fitted in the in­
serting socket shell as formerly.

Comparing further the two tank pots, it may
also he seen tha t the silver-p lated contacting
fi ngers have been bent inwards on the left
hand unit to perform a snug fit when the 416D
tube is plugged in, and these fin gers of course
engage the If cathode shell of the tube. Other
changes will be the clipping out of the small
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2.0 mmfd cerarmcon capacitor from the right
hand unit, and the elimination of the two
original cathode tuning d iscs, since the in­
creased input capaci tance of the 4 16B tube
renders these unnecessary. Actually the left
hand tank shows the variable disc still in but
screwed back as far as possible, It is unneces­
sary and was later completely removed.

The last change concems the input coupling
tap. In the right hand unmodified tank, the
antenna is tapped in close to the ground end
of the cathode line. In the mod ified left hand
unit, a new opening is d rilled in the outer
cylinder and the antenna coax input is secured
to the rf cathode end of the line, as per the
earlier d iscussion on the subject.

After these changes, the unit is rebolted to
the chassis , power applied and plate circuits
tuned. Nothing whatever is done to the out­
put plate circui t located undemeath the chassis.
A slight re turning of the plat e control is all
that is required. The 46ADT may be tested
with this one modified rf tank or, if one desires,
both rf stage tanks may be modified at one
time and then rebolted to the unit for trial. Be
sure to ad just the resis tors in the plate circu it
of the unit to produce the newly lowered
plate voltage for the 416B·s. Also take means
to reduce the heater voltage on the two tubes
to the lowered value previously given.

Re su lts

A unit of this sort, nsfng the two modified
cathode tanks of the 46A DT was tested on a
commercial broadcast ST L link opera ting at
450.15 me, ahead of a commercial GE receiver
which used an 6AJ4 rf stage. T he results wert>
remarkable. A gai n in excess of lJO d b was
expected and was achieved, but the improved
S/ :"! ra tio of the received signal was impressive
indeed.

Several hundred kilocycles of the band can
be tuned before readjustment of the plate tun­
ing is required. All in all, considerable improve­
ment of the 416B's over the 446's will be im­
mediately apparent.

Modifications Using the 8058's

Should the nuvistor 8058's be available to
you and it is desired to utilize this tube type,
p roceed as follows:

First off , di scard the two cathode tanks
entirely. On second thought, do not discard
but keep around for a q uick comparison using
the just modified 4 16B scheme. Merely unbolt
from the 46ADT chassis. If you chose to d is­
regard the 416B route, the original 446B
tubes and tanks can also be bolted back and
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tried at any time to get a compa rison with
the new 8058's.

\V5QOA of D allas d reamed up the following
method for a simple and effect ive mechanical
mounting to replace the 4 16B's or 2C40A's in
the 46ADT. The idea here will be to con­
struct a couple of adapters which will mount
the 80.58's and their necessary component
parts and these adapters to plug into the plate
circu it chassis holes left vacant by the removal
of the two cathode tanks (L-601 and L-603 ) .
Two photographs are shown that should cover
the deta ils rather well. One photo shows the
adap ters before plugging in, and the other
photo shows the adapters plugged in and
operating.

To build the adap ters , refer to the sketch
showing details of dimensions. A couple of
pieces of flat brass stock, D4x ;l:l inches and
abou t 1/ 32" thick shou ld be fash ioned, as per
the sketch, to mount the various components.
These plates wiII then be soldered to brass
rings or washers carrying proper dimension to
allow the nuvistor sockets to be mounted
therein .

T he three necessary rf chokes, two capaci­
tors and one resistor will all mount on each
brass p late. RF input to the stages will arrive

Photo showing the 8058 odc pto rs before
p lugg ing in the 46ADT chass is.
The twa brass p la tes ca rrying the necessa ry
componen ts and the n uvistor sockets a re
visib le . Also the s ilver- p la ted finge rs on the
g rid g rounding d iscs on the chassis ca n be
seen to be bent upwa rds thereby eff ect ive ly
g rounding the adaptors when they are
plugged in.
The rf comi ng into the 1st sta ge is v ia the
8 inch length of RG- 58/U a nd the rf com ing
into the second stage is via the sa me so rt of
dea l.
The mixe r in th is photo is not used. This was
to test t he 2 rf sta ges on ly.
A couple of spring bra ss cli ps mounted on
sta nd off insu la tors (up dose to panel) are
used to hold down the a dapto rs when they
a re p lugged in.
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Th is photo shows the 8058 a da pto rs p lugged
into t he 4 6ADT chass is.
The silve r- pla ted f inge rs of t he g rou nd ing
d isc g rounds the a da pters (whic h g rounds
t he g rids of the 8058 l.
The spring b ra ss c lips o r st raps ho ld dow n
t he a da pters firm ly.

via a piece of RG-58/ U coax cable about 8
inches long . Ord inary PL-2.59 type UH F plugs
are used to connect to the chassis conn ectors
of the 46ADT, as were the previous used
tubes. Insulated tie-points on the brass p lates
provide means for mounting the parts.

T he photograph showing the adap ters un­
plugged will also reveal how the silver-p lated
fin gers of the grid grounding discs on the
chassis have been ben t upwards a bi t to firmly
engage and ground the adapters hold ing the
nuvistors sockets. A couple of spring brass
strips mounted on the tops of the stand -off
insulators are used to hold fi rmly down the
adapters into the chassis holes. No shielding
between the two 8058 stages will be necessary.
Everything is stable . The two leads taped to
the RG-S8/ U pieces of coax are the heater
leads. No changes are necessary in the plate
lines L-602 and L-604 . The 80.58 plate caps
are the same diameter (~") as the 2C40's or
the copper tube extensions of the 4 16B's.

The series resistors in the p late supp ly leads
should he chosen to allow 10.5 volts to feed
the 8058 plates. Each tube will draw ap­
proximately 10 rna. The heater voltage should
be the full 6 .3 vac. N o air is necessary on the
tubes.

After the adapters are p lugged in and power
applied, retou ch the pla te tanks L-602 and
L·604 for reson ance and this will complete the
job. The 80.58's appear to be slow heaters, so
it would be well to allow a few minutes warm
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up time to take full advantage of the capab ili­
ties of the tubes.

These are smooth working bottles and
should have quite long life . No difference in
performance has been noted after more than
six months service. The RCA tube manual
lists the N/F of the 8058's at 450 me as 6.5dh.
The only reference to noise figure of the
41GB's at this freq uency was furnished by
\V5LUU of San Antonio as 3.5 db. This was

from an article in RCA Review for December
1958. T o repeat; No practical difference
could be noted between the two rf stages of
416B's and the two stages of 8058's. A listing
of several types of tubes that are more or
less available to UHF enthusiasts are listed .
These are tabulated for rather rough com­
parisons and the in formation was collected
from here and there. Additions or corrections
to the list would be welcome.

Mikes/ Handsets,
Phones, Speakers

Gerry Stephens W9SLM
RR 2
Sheldon, II I.

Th e following Specs were com piled to
aid in the selection and use of various
pieces of SUR PLUS equipment.

Type
TS- 9
TS- I O

TS- II

TS-12

TS-13

TS-1 4
TS- 15

Type L

Cord
9 ft.
6 ft .

6 ft .

9 ft .

5 ft.

5 ft .
5 ft .

4 112 ft .

Conductors
3
2

4

3

4

4
4

2

Plug
terms
clips

PLI 06

terms

PL- 55
PL- 68

PL- 204
PL- 55
PL -68

Handsets
Remarks

Uni t inc ludes PTT switch. Part of telephone EE-8 .
2 sound powe red phones in paralle l. Impeda nce is 350-600
ohms. No PTT.
Co rd equipped with built in rf coi l with PTT switch. Po rt of
SCR-195.
Simi la r to TS-9 except ha s ha nger to hoo k on box. Used with
EE-9 1.
Similar to TS- 11 but ha s 750 ohm res.

Simi la r to TS-9 except no PTT switc h. Pa rt of SCR-561.
Similar to TS-1 3 . Different SW a nd no resistor. Part of
SCR-300.

Simi lar to TS-1 0 except impeda nce is 350 ohms.

Loudspeakers
Type Impedance
LS- I
LS- 2 6
LS- 3 8000
LS- 6
LS- 7 4000
LS- 9 250
LS- I 1 250

Res or
Type Imped. Plug
T - 17 60 PL-68
T - 21
T -24 60 PL- I 06
T- 26 60 PL- 58

T - 30 120 PL-29 1
T-32 40
T -34A 200 PL- 179

JK-26
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Remarks
4" PM type, part of BC-603.
6" PM type in wa lnu t cabinet . Part of SCR-13.
6" PM type in 8 x 8 stee l box. Pa rt of SCR-299.
4" PM type with ba ffl e a nd ho rn . Part of PA-4.
4" PM type with input tra ns. 3 ft . cord .
Simi lar to LS- 3 except lower impedance.
Simi lar to LS- 7 except lower impedance .

Mikes
Remarks

Ha nd he ld ca rbon, wit h PTT switch.
Condensor type, with 2 stage preamp built in base. Part of
GR-3.
Ca rbon mike, Part of hea dset SCR 194-195 and 543 .
Commercia l telephone type carbon, with a rm . Part of
SCR- 197.
Carbon throat type, 2 units in se ries on neck piece .
Carbon mike on desk sta nd wi th PTT sw. Pa rt of SCR- 188A .
Ma gnet ic type, MC- 233 mike. Part of SCR-522 a nd
SCR-542.
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T-3 5 75
T-36 50
T-38 40
T-42
T-44 200

T-45 60
T- 50 21 ,000

AN8-M-C I 60

PL- 5 1

PL- 58

PL-179
JK-26
PL-29 1
Amphenol
MC-3M
PL- 291

Similar to T-26. Part of chest set TD- l.
Corbon type wit h PTT SW . Part o f PA system PA-4 .
Carbon mike with PTT SW. Port of SCR-1 9 7.
REPLACED by ANB-M-CL.
Magnetic type for use in oxygen mask.
PO'! of SCR- 522 a nd SCR- 542.
Corbon type, anti-noise lip mike.
Moving coil type with PTT switch. Part SCR-299, SCR - 300
and SCR -499.
Corbon type m ike MC-254, may be used in T - 17 and T -30 .
Replaces T -42.

Headsets (Phones )
T yp e Imped. Plug
P - I 1 24 K PL- 5
P - 12 24 K PL- 5
P -13 5 12 PL- 51
P - 14 24 K PL- 5

P -16 24 K PL- 5

P - 18 24 K PL- 55
P - 19 24 K PL- 55

P -21 24 K PL- 55

P -23 8000 PL- 55
HS-16A 520 H8-1
HS-1 8 8000 PL- 54

HS-20 470 PL- 55
HS-22 8000 PL- 55
HS- 23 8000 PL- 54
HS-24 5 12 PL- 58
HS-29 256 PL- 55
HS-30 256 none
HS- 33 600 PL-354
HS- 38 600 PL- 354

Remarks
Double recei ver headset.
Double rece iver headset, will replace P- 16 .
Double rece iver headset with cus hions.
Double rece iver hea dset wit h cushions. Port of SCR-1 89,
190, a nd 199 .
Sim ilar to P-1 2 except ha s longe r waterproof cord. Part of
SCR-163 .
Similar to P- 16 except di ffe ren t plug .
Simila r to P- 14 and P-1 8 except has PL- 5 5 plug a nd
MC- 114 cushions.
4 Receivers o n 2 headbands, one unit ea ch hea dset in se ries.
For 2 ope ra to rs to listen to 2 different channels.
Double recei ver hea dset with MC-162 cush ions.
Double recei ver headset, used with code practice equ ipment.
Fi ts crash he lme ts. 2 receivers with cush ions. Replaced by
HS-30 a nd HS-38.
Single receiver hea dset . Pa rt of TG- 5A a nd TG- 5 B.
Double receiver headset, wit h cushions . Port of SCR- 194.
Double receiver hea dset . Replaced by HS- 30 and HS- 3 3 .
Sound-powered type double rece iver wit h cush ions.
4 rcvrs on 2 head bands, used in DF insto lla t ions.
Doub le rcvr inse rt type . W ith ea r inserts M- 30 0 .
Double rcvr hea dse t with cushions MC- 16 2 .
Double rcvr for use in Air Corps helmets.

(W2NSD from poge 4 )

ers attached and be Inned up, plus hundreds
of other major and minor deta ils. As I was
brooding over the amount of work to be done
before the contest and my Jack of time to do
it. a couple fellows from the W altham Rad io
Club dropped in and offered to set everything
up in exchange for using the station during the
contest. It was a d eal.

La ter on I hope to have our set up on the
Moun tain too, furnishing a TV signal of good
strength nightly down through New York and
New Jersey. \ Ve also expect to be set up on
wide band F.\ I on six, two and 420 me. If we
have enough visitors to help w ith hooking
things up and operating we should keep the
east coast fa irly busy this su mmer on VHF's.

The Institute
\\'hile at the Dayton Hamvention I gave a

talk about the Institute of Amateur Radio,
explaining the basic reasons for its found ing.
I've expanded a bi t on this talk and it will be
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found on page 92 . One of the values of the
Inst itute is that it puts pressure on the ARRL
to d o things that it otherwise might avoid .
The sudden cooperation shown in the Santa
Barbara and Denver legal cases when support
was offered by the Instit ute are cases in point.
Everyone has gained as a result of th e Institu te
action.

Membership in the Institu te is $10 per year
. .. every cent accoun ted for and spent care­
fully for the benefit of amateur rad io.

ARRL Boa rd M eeting
The d irectors and officers of the ARRL

gathered at Newington 0 11 May first. You'll
read it in general in the June QST and in more
p art icula r in the extra fin e print in July. Per­
haps I can save you some time. Of the 52
motions p laced before the board 47 were
carried unanimously, two d ied of no seconding,
one was withdrawn, one was tabled and one
received one dissenting vote. Fabulous per­
formance gentlemen. I sincerely hope that

(Tu rn to page 91)
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Regulated Power Supplies
Jim Kyle K5JKX
1236 N.E. 44th St.
Oklahoma City, Oklo.

FIGURE I

Cathode-fol lower "varia tar ."

As SSB grows in popularity, more and more
of us are becoming exposed to regulated power
supplies-an item once fou nd only in the very
well equipped laboratory. But not too many of
us are actually familiar with just how these de­
vices work, and the available literatu re d oes
litt le to lift the fog.

Which is, in its way. no small p ity-since
the regulated power supply is a quite handy
device for many purposes other than control­
ling screen voltage on a high-power linear!
T ypical characteristics of a good electronically
regulated supply include the ability to set out­
put voltage to whatever you want (within
reason ), fantastically low ripple (usually mens­
SUI"cd in millivolts) , and exceptionally low
output impedance. These characteristics make
such supplies almost perfect for VFO use,
low-level audio, and of course general experi­
mentation where a variable voltage is needed.

The one thing, apparently, which makes a
regulated supply a bit difficult for many peo­
ple to fully understand is simply the way in
which they are usually drawn, and the un­
familiar terminology employed in talking
abou t them. Let's start from scratch, b uild­
ing one up as we go, and see if we can't lift the
fog.

The starting point is the circui t shown ill
F ig. 1; as you can see, it's an ord inary cathode
follower, but is d e coupled th roughout. It's
almost obvious that the voltage across HL,

•

,..

v,

'. ----'.

'.
[0 ' 1<. ,[9,,". ­,m

denoted on the drawing as Eo, will be equal
to the voltage applied to the grid multiplied
by th e gain of the stage.

Cathode-follower gain, of course, is always
less than one. A close app roximation to the
actual gain figu re may be obtained by calculat­
ing the gain the tube would have under the
same operating conditions but with the
cathode resistor in the plate circuit instead,
then using this gain figure in the formula :
gain/ ( 1 plus gain ) . The result, which will
always be less than 1, will be the gain of the
cathode follower. If "conventional gain" is as
high as 9, cathode follower gain will be at
least 0.9.

The circuit of Fig. 1 allows us to set the
output voltage to almost anything we want ,
within limits. Since the tube gain will always
be less than 1, obviously no setting of the grid
pot will let us get more voltage out than we
put in. Similarly, since the tube cannot be cut
01I by its own plate current, output voltage
can never drop to zero. However, if we assume
a constant gain of 0.9 for the tube and adjust
the resistor from top ( Hn equals zero ) to mid ­
point ( Ra equals Hb}, and at the same time
assume a 300 volt input , we can see tha t w ith
Ha equal to zero we get an outp ut of 270
volts, while wit h Ha equal to Hb we get all
output of 135 volts.

Note that we arc talking about voltage
rather than power; this has an important ad­
ditional effect. If our tube VI can handle, say,
100 rna, we can control the voltage of this
100 rna current with a tiny replacement-grade
volume control which by itself cou ldn't handle
more than 5 to 10 rna!

Since this circuit, as shown, allows us to
vary the output voltage at will we've dubbed
it a "variatcr." However, it also provid es a
measure of regul ation at the same time. Lees
see how this can be:

You will notice that the output voltage is
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taken from a cathode follower circuit . One of
the major characteristics of a cathode follower
is its low output impedance. This, in turn, is
a way of saying that changes in load have little
effect upon the output vol tage of the cathode
follower. But that last sta tement also describes
a power supply with good regulation!

One of the more p rofessional ways to meas­
ure or specify the regulating abi lity of a
power supply is to specify its output imped­
ance. So far as direct current is concerned,
most ordinary supplies have fairly high output
impedance . A voltage drop of 100 volts be­
tween no-load conditions and 100 rna drain
represents an output impedance of 100/ 0 .1 or
1000 ohms. But in practice, this would be a
a pretty good HV supp ly]

The output impedance of the cathode fol­
lower, on the other hand, is approximately
equal to 1 divided by the tube's transcon­
ductancc. If the gm of thc tube is 4,000
microhms, the outp ut imped ance would be
1/0.004 or 25 ohms. This is only 1/40 as great
as the ord inary sup ply-wh ich m eans 40 tim es
better regul ation.

But , though the simple circu it of Fig. 1
does provide adjustable output voltage and a

"BEAMED-POWER" ANTENNAS
and ANTENNA SYSTEMS

You too-can en joy world renowned TELREX
performance a nd value! Send for PL64 con­
densed data and p ricing ca t a log , describing
the low est priced antennas on t he market, in
r ela t ion to materials a nd performance! Ex­
panded data s heets - including your favorite

ba nd , a re also available .

I

with a eo
MATERIAL DIFFERENCE

-IN USE IN 135 LANDS!

SINCE
192/

COMMU NICATIO N SYSTEMS

rex LABORATORIES
ASBURY PARK 25, NEW JERSEY, U.S.A.
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measure of regulation, it's not a true electroni­
cally regulated supply. Let's make it a little
more automatic, and progress down the reed
to the fully regulated version.

A moment's thought will show you that the
variable resistor made up of Ra and Rb in
Fig. 1 could be replaced by a fixed resistor
in series with a vacuum tube; variation of the
tube's grid voltage would then change the
effective value of Rb, and the result would b e
an effect identical to twisting the pot.

Fig. 2 shows how this substitution is made.
VI is substituted for Rb while R2 replaces Ra.
The divider made up of R 1 and R3 is a "st iff"
bleeder designed to hold the cathode voltage
of VI at an approximately steady value. Hl., is
now a pot instead of a fixed resistor as in
F ig. I , allowing us to set the standing grid
voltage on VI to any value we wish .

The output voltage, Eo, is still equal to the
grid voltage on V2 multiplied by V2's gain;
since the grid of V2 and the plate of VI are
tied together, any change of voltage on the
grid of VI will cause a correspond ing change
in output voltage.

But since an amplifying stage (VI ) is in­
volved, the direction of the ch ange will be
reversed. If VI's grid goes slightly positive
from its starting value, current flow in VI will
increase, thus lowering the voltage at VI's
plate and V2's grid, which will in tum re­
duce the current flow through V2, wh ich
reduces the positive voltage across HalHh,
minimizing the change in voltage at VI's grid
(which started the whole chain) .

This is a classic example of error-correcting
feedback; any external action which tends to
change the output voltage causes the feedback
chain just described to become active, and
the result is that the actu al change in ou tput
voltage is held to a minimum.

The purpose of Rl and 1\3 holding the
cathode at a fixed positive voltage is to pro­
vid e a wider ran ge of control. If the ratio of

F IGURE 2

Transforming to become outomat ic
oto r."

, ,

v,
' . '.

----

v,

'._. -- '.-'

' .

" .VOrl -

R1 and R3 is such that cathode voltage is,
say, 10.5 volts , then the grid voltage set by
Ha/Rb can vary either side of 105 volts. T he
net grid-cathode voltage, which is what deter­
mines current flow in VI , will be either posi­
tive or negative, depend ing on which side of
105 the grid voltage lies.

If the grid is at 100 volts, the net b ias would
he - 5. Let's assume that this is the design
point, and that VI allows 1 rna of current to
flow at a bias of - 5 . Let's also assume that
we want an output voltage of 200, and that
the gain of V2 is 0 .9 . Ein will be 350 volts.

For th e output voltage to be 200 with V2's
gain set at 0.9, we know th e voltage at V2's
grid must he 222'~ volts. For the grid voltage
to be 222'~ , we must drop 127;11 volts in R2 .
And we assumed 1 rna of current flow in VI
at the design point. T his means that H2 should
be 12i,i50 oh ms; either a 120K or a 130K
resistor would be fine.

For the voltage at VI's grid to be 100 when
the output is 200, obviously Ra and fib should
b e equal.

Now let's see what happen s. since we d idn't
quite hit the proper value for 1\2 for practical
purposes. If our regulation is working properly.
the output should still b e at 200.00 volts.

W e start with 350 volts in , 120K at 1\2, and
1 rna of cu rrent through V I. This gives us 230
volts at the grid of V2, which we then mult iply
by 0.9 to get 20i volts out. Since Rn and Hb
are equal, h alf of this 20i volts or 103.5 volts
shows up at the grid of VI.

Subtracting VI's fixed cathode voltage of
105 volts from this 103.5 volts gives us a net
grid b ias on V1 of - 1.5 volts instead of the
-5 volts which fixes cu rrent through the tube
at 1 maoWith less than half the bias, the tube's
plate current starts to rise. But as it increases.
the voltage d rop through R2 increases also, re­
ducing the voltage at the grid of V2 and
consequently increasing the net bias.

For example, at the instant that VI 's plate
current is 1.01 rna, the drop through H2 is
121.2 volts, which leaves 228 .8 volts at V2's
grid. This makes the output voltage 205.92;
VI's grid voltage b ecomes 102.96 volt s, and
the net bias on VI is (102.96 - 105 ) or
- 2.04 volts. The 10 microampere increase in
plate current has increased the net b ias by
0.54 volts.

As the plate current continu es to rise, the net
bias rises with it; when plate current is 1.06
ma, the drop through 1\2 is 12i.20 volts which
leaves 222.8 volts at V2's grid. Resulting out­
put voltage is 200.52, which results in a net
bias on VI of - 4.74 volts. This value is very
close to the d esign point; in p ract ice, the plate

,
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Two cha nges ma ke it a regulator.

current would probably rise on to 1.06458 rna
and give an output voltage of 200.01. For all
practical purposes, the regulation is complete.

However, even the "automatic" circuit of
Fig. 2 is not a fully regulated supply although
it d oes regulate against any changes in load.
If the source voltage rises by 10 percent, the
output voltage will follow by the same per­
centage, because the reference used to deter­
mine net bias voltage on VI is only a simple
voltage divider.

Replacing B3 with a VB tube, to hold th e
referen ce voltage constant regardless of
changes of line voltage or anything else ,
tu rns the circuit into a fully regulated supply.
The change is shown in Fig. 3.

Another ch an ge is also incorporated in Fig.
3-the add ition of capacitor C l. The purpose
of this capacitor is to insure that any instan­
taneous change of output voltage (snch as
an eo signal or ripple on the line ) goes into the
correction loop at full strength rath er than
being attenuated in the voltage divid er Ra/Rb.

The two changes together m ake the power
supp ly outp ut impedance virtually a short
circui t so far as nc is concerned. If the output
impedance of V2 alone is 25 ohms, and if VI's
gain considered as a separate amplifier is 100
times, the output impedance of the circuit of
F ig. 3 will be 25/ 100, or }4 ohm! Even lower
output impedances are attainable b y using
higher-gain amplifiers at VI ; a super-gain
cascode with ga in of 2,000 here would result in
output impedance of 0.0125 ohm.

In case you happen to b e familiar with "con­
vent ional" feedback amplifiers, Fig. 4 is the
circuit of Fig. 3 redrawn to emphasize the
similarity with a feedback amplifier. Normally,
the "amplifier" has no signal to amplify. If
anythi ng tends to change the output voltage,

FIGU RE 4

Fig . 3 red rawn to emphasize simila rity to
feedback am plif ier .
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the change comes to the grid of Vl through
Rn or C l and since cathode voltage is fixed by
the VR tube , this change b ecomes a signal to
be amplified .

Amplification through a grou nded-cathode
amp lifier inverts the phase of the "signal,"
wh ile the cathode follower makes no addition al
ch ange in the phase. Thus the amplified
"signal" is effectively sub tracted fr om the origi­
nal change "s ignal" in the cathode circuit of
V2; just as the rem ainder reaches zero, both
"signals" disappear. Of course, as soon as they
disappear the correction stops, so th at the
actual result is th at the change is reduced by
an amoun t equ al to 1 divided by the product
of the gain s of each stage.

By this point, you should have a working
knowledge of the concep ts employed in elec­
tronically regulated power supplies. Here's
how to use it to design one for your own needs.

F irst , of course, you must decide wh at out­
put voltage and current you want. Then pick
a tube (or tubes) for V2 which will pass the
required cu rrent. The key ch aracte ristics of
tubes for this position are high current-han­
dling capability and high transconductan ce.
Low-mu triodes d esigned for such service,
such as the 6AS7 or 6080, arc recommended.

Next, add to the output voltage an addi­
tional voltage to h e dropped across V2, givin g
it something to work with. The usual allowance
for V2 is 100 vol ts. This determines the sup ply
voltage you need.

Now pick a tube for VI. High gain is wanted
here; either triodes or pentodes are suit able.
If pentod es are used, the screen-to-cathode
voltage shoucl be regulated with additional
VB tubes. These VR tubes can be inserted in

Eo

R, R, V,

----
v,

' I C1

c-' I ' R.
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SCIENTIFIC ASSOCIATES CORPORATION
BOX 1027, MANCHESTER, CONNECTICUT

CONVERTS ANY RADIO TO A
SENSITIVE SHORTWAVE RECEIVER

MINIVERTER

16 D M
$23
2500 Lx
14.50 Fl
29 N Kr
usa &1
200 P tall
20.80 SKr
17.50 S Fr

***NOW

FOREIGN SUBSCRIPTIONS
T he foreign subscription rate to 73 is $4.00 U . S . per

year, ho wever we will accept cash or checks in foreign
funds at the following rates :
Ca nada $4.35 German,.
Mexico $50 H on&" Kong
Austria lIS eh Italy
Australla 36 f N etherlands
Belgium 200 BF Nor",a ,.
Denmark 27.60 DKr Portugal
England 28 / 6 Spain
F inland 14.2 FM S weden
France 20 NF Swit zerland

***

* Crystal Controlled Units
Available from 2 to ISO
Me.

* Input Eit her High Im­
pedance (BC Whip) or
low Impedance (Tuned
Whip)

* All Un its Transistor ized with RF stage and tuned mixer.
* The fo ll owing models are avai lable with either high or low

impedance inputs (please speci fy desired impedance when
ordering):

CVA2(l60M); CVA4(80M); CVA7(40M·CHU); each . . $14.95
CVI4(20M); CV21 (15M); CV25(lOM); CV30(lOM); CV50(6M);

each . . $24.95
MARS Models: 4 to 5 MC (BNC Connectors) 14 to 15 Me

output, MARK I , $1 8.95
4 to 5 MC (BNC Connectors) 6.8 to 7.8 MC
output , MARK II .... _. $18.95

CAP Models: 4 to 5 MC (auto rad io) .5 to 1.6 MC output $18.95
FIRE , POLI CE: 30 to 50 MC (any IMC segment) each $27.95
MARINE: 2 to 3 M (auto or home radio) each $1 8.95* Brochure available upon reque st* Order direct f rom

power supplies. But the principles described
here hold true for any electronically regulated
supply, and if you know them you won't have
much trouble doping out any unexpected
twists you corne across. . . . K5JK.X

series between HI and the ca thode in the cir­
cuit of Fig. 3.

The next step is to calcula te the effective
value of the minimum total load resistance for
the cathode follower. This will be simply th e
output voltage (minimum if you're going to
adjust it ) divided by the maxim um output
current. T hen use this value of HI to deter­
mine the cathode-follower's minimum gain as
described earlier.

Xow d ivide the desired maxi mum output
voltage by cathode-follower minimum gain
just determined to fix the maximum voltage
necessary at V2's grid . Also calculate the mini­
mum voltage necessary a t the grid of V2 .

Knowing these two voltages, you can now
pick a value for H2 which will a llow VI to be
acting as an amplifier throughout the effective
range. If 1\2 is calculated on the basis of only
one ou tput voltage, there's quite a risk of
finding that you lose regulation outside a nar­
row range of output values!

From the characteristics of VI and knowing
the value of R2, you can quickly determine the
net grid b ias required on VI at each end of the
output range to p roduce ·the desired voltages
at V2's grid. Sub tracting these net bias values
from the voltage of the cathode VR tube gives
you the grid- to-ground voltage range for VI ,
which in tu rn leads directly to values for Ra
and Rb. F requently the Ra/ Rb d ivider is made
up of two fixed resistors with a comparatively
small-value pot between. to give a bandspread
effect ; if you want to do this, calculate the
resistors so that each end position of the pot
gives you one of the extreme bias values.

And suddenly, at th is point, you have com­
pleted the design . ]f you want an example to
follow, go back to the sample circuit used to
explain Fig . 2 and work it through.

Of course, this explanation and design pro­
cedure merely scra tches the surface of the
subject. A whole book could be-and has
been-written about elect ronically regulated

ALUMINUM TUBING
Build y ou r ow n b e a m a t n ear half t h e price o f t he s t o re boug ht v a rie t y.

* All sizes in stock, the best quality ALCOA 6061-T-6
* Diameters from V4" ta 3" outside measurements
* Wall thickness from .0 3 5" to . 12 5", perfect telescoping .
* Any des ired le ngth up to 12 foot, we'll cut to desired size.
* Any size order sh ipped anywhere.

Will .,Iso sosek .,II sizes of " U" bolts tmd sleeve ClIPS for tb. element ends so fi nish the job.
T hes, sleeves ("PS " ,.e of pol" shelene, u 'ilJ keep out dirs, moisJl~ re, " nd ,.educ..fl element J,.;brtlt ions.

Write us and enelese • •t lmp for I complete price chart. or n.plaln your needs for I quote on t he entire Job.
We 1110 Itock P llIUe I nd pol:J. I:J~ne .heel. and t uhlng. and , mi ll dtameter copper t ublng- Idn l for la rOO! or III lYpes
or borne brew ri g•.

PROPAGATION PRODUCTS COMPANY
P.O. Box 2 42 JClcksanville 1, FloridCl
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DX Titans Meet

Stuart Meyer W2GHK, on the right, talks
with Gus Browoing W4BPD on the left . Stu,
president of Hammarlund, originated the DX­
pedition of the Month, a non-commercial pro­
gram that has put on one extraordinarily suc­
cessful DXpedition after another. It is getting
a little difficult to find places to DXpedition
these days because Gus has just about covered
the entire earth, visiting 327 countries so far,
including almost every bare rock sticking out
of any ocean and well enough known for the
ARRL to Classify it as a country.
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Regulated

Supply

for the LM
J

Richa rd Arthur
1924 W . Fa rwe ll Ave.
Ch icago 2 6 , Illino is

Pboso Credit: C. F. Cocbren

T he L.M freq uency meter, the Navy version
of the IlC-221 , is still available on the surplus
market and is a steal for the p rice being asked
in comparison to the type and q uality of instru ­
ment therein . John Meshnn, [r. is ask­
ing $49.00, in h is current ca talog, the lowest
I've seen for many a moon.

The LM covers a ra nge of 125 kc thru 20,­
000 kc with crystal check p oints throughout its
range. Many have used the harmonics with ac­
curacy up to 150 me. One advantage
over some of the BC-221's is the add ition of
the internal modulation which is stand ard on
all of the L~ ['s .

Once you d ecide to lay out the fifty bucks
or so, you have a n ice "b lack-crackle box"
but it isn't doing you any good without a
power sup ply. There are several approaches to
the power supply problem but the only right
answer is to remember that you have a p re­
cision p iece of gear, so the refore let's make a
decent power supply to go along wi th it .

As seen in the photograph, the appearance
of the attached supply adds to the general de­
sign of the L~1. That it simply p lugs in and out
for servicing is a further beauty. :'\0 electrical
changes were mad e to the unit itself, and only
one mechanical change: that of removing the
center guide pin from the power input con­
nector. This is necessary, d ue to the fact that

IUNE 1964

the mating pl ug in the power sup ply has been
d rilled out, countersunk, and a 6-32 flat-head
bolt passed through it and secu red to a metal
spacer stand ing off from the cab inet.

The schematic is straightforward and should
not p resent any problems in construction . If
desired , the metering circuit may be left out
in order to save a few bucks; however, I felt it
was an asset to be able to monitor and know
that the supply was delive ring a regulated B­
plus of 2.55 vd c.

T he transformer is available from GE~ ICO

Electronics, 24 15 S. Michigan Ave., Chicago
16, Illinois, for $2.69. They also carry the
1000 ohm, 2-watt control which is priced at
$0.49. The cabinet is a Bud CIl-628 chassis,
wh ich is steel in construction and comes with a
black-crackle fi nish . It matches the L~I finish
closely. The meter is a Calrad C MO -38 which
is basically a 1 rna mete r with a 0-300 vdc
scale. A 300 K resistor ( B-2) is furnished
with the Calrad meter when purchased. R-l
is a shunt across the meter when the slide­
s,v-itch is put in the left position, thus measur­
ing the current th rough the voltage-regulator
tubes. In m y particular case, R-l turned out to
be 2.2 ohms to give a full-scale reading of
30 rna. This value may vary with meters de­
pending upon the inte rnal resistance of the
movement. The reading on the meter in this

8l
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position should be about m id-scale indicating
about 15 rna p assing thru the VR tubes under
load. This can he adjusted by varying the set­
ting of the control mounted on the rear of the
chassis.

Two five-lug terminals were mounted to the
cabinet to provide connections for the two
silicon rectifiers and the lOOO-ohm, 2-watt re-

sistor. The VR 7-p in sockets were mounted
directly to the cabinet by forcing a 4-40 bolt
through the center shield of the socket from
the rear of the case. The pins of the socket
were bent up to avoid shorts and provide ease
in wiring. Three 6-32 X 2W' bolts were used to
secure the p ower sup ply to the L~L Clearance
holes were d rilled through both sides of the
power supply case to line up with the existing
case holes of the L \1. Therefore th e long bolts
pass through the power supply case and di­
rectly into th e tapped case of the L~I chassis.
One additional hole was drilled and tapped in­
to the LM case in order to secure the rear of
the power supply. A handle was added to the
top of the case. The legs were made by simply
bending down the original locking brackets a
full 90 d egrees and attaching small rubber feet .
The original featu re of sliding the calibration
book under the L~l was retained .

Various articles have been written up on
the operation and uses of Surplus Frequency
Meters so I need not bother going into it at
this time. All in all you will find the LM
with the regulated supp ly to b e a useful asset
around the shack or bench , and a worthwhile
investment .
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Dear W ayne,

But like ouch ! did I goof one u p. I'm r eferr in g, of
course, to "The Case of t he Naughty Pi- Net." About a ll
I can say in my defense is tha t to date not one of the
g uys who have written to point out specific mistakes have
caught them all, but b y now I'm getting a pretty good
idea how mixed u p it was.

B efor e I go into any detail, though , I have to reo
emphasize that t he major concl us ion of that ar ticle is
still correct. It 's especially t r ue in the 3.5 to 4 me reg ion,
and on V H F, where it's the usual t hing for a pi-net not
to have quite enough range to take care of every th in g.
Naturally, an antenna tuner is still the best answer, l ru t
some careful line pruning can work wonders.

Xow to the biggest of the mistakes. I do n't know

84

wh ich was the worst- gett ing it into my head tha t a fu ll
tr ip a round a Smith Chart is a full wavelength (of course
it's only a half wavelen gth , which in itself made all the
column headings t wice as large as they should have been) ,
or trying to add and subtract impedances in parallel. T o
do th is k ind of cancellation, the impedances have t o be
converted to admittances for the calcula tion s, then convert­
ed back to impedances for use.

T he " circumference" er ror's major contribu tion to
inaccuracy was, as I said, the change in line leng ths
involved. T he other one, however, makes many of the
numer- ical examples incorrect.

S till and all, even when worked out properly we find th a t
at a point 13 electrical degrees either s ide of the startin g
point (min imum r esist ive impedance) , t he output capacitor
of our pi -net operating on 7 me m ust be about 1200 pf,
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TUBES
All

SURPLUS
ore brand new, satisfaction guaranteed

GAQS 50 617 1.50 12 H6 50 832a 3.50
GAQG 50 s t.e meta 2.00 12S A7 1.00 843 . . . . . . . .75
GASS . 50 6 L6g . " . 1.00 12S C7 . . .. ..•50 884 1.00
GAS 7g . . 2.00 6 L6wgb 1.50 12S J7 75 927 2 .50
GA U6 . 50 6S J7wgt 1.00 12S K7 . 75 955 1.00
6A U6wa 1.00 6SL7 gt 50 12SQ7 1.00 1274 .... ... •75
6 e A6 50 6SN7wgta .. 1.00 80 1.00 1625 ...... . •50
6 8 0 6 .70 6 V6gty . , . . . 75 83 __ 1.00 2050 ... ... . •75
68 E6 , " .5 0 6X4 . " " . . 50 II 7ZG , 1.00 5636 " . . 2.00
fi S K7 1.00 6X5wgt 1. 00 2 E22 2.0lt 5647 ,3.00
6 8 Q6 , 1.00 fiY6 75 304T H .. _.20.00 565 1 50
684g . , 3.00 r2A 6 50 3 8 29 3. 00 5670 . , 50
6C4wa . 75 12AS7 2. 00 3824 . . . . . . .75 5676, 1.00
6C LS 1.00 12AT7 .. .. . . •50 4- 65 5.00 568 1 . . .50
6 0 4 , , . 50 12A U7 50 807 , 1.50 5687 1.0 11
6 E5 1.00 12A X7 , . .50 8 12 . . , ,3. 00 5722 6. 00
6J5 50 12AY7 , 75 8 14 4. 50 575 1 t .OO
6J6 , , 50 128H 7 50 829 b 6. 00 5763 1.50

OA 2wa ..... . 75
OB 2wa .. . 75
OC3w 1.00
I B3 , . .75
lZ2 2.00
5 R4w,b 6. 00
5 U4, b . 75
5X4 75
5Y3, t , . .60
5Y3wgt b 2.00
6 AD4 1.00
6AG5 , . 50
6AC7 .. , 50
6AG7y 1.00
6A H6 1.00
6A L5 50
6A K5 1.00
6A K6 . 75

578 1 1.00
58 14 50
5840 1.00
584 1 5. 00
5842 3.00
5847 3. 00
588 1 1.50
5896 .75
5933 S.OO
5963 . 75
6005 , . .50
6080 3. 00
6 111 1. 50
6 112 1.50
6 146 S.OO
6384 10.00
6336 7.00
6476 8.00
7363 $20.00

many or tho small rrcch'lnl:' tYlICS listed are also available as racto r}' seconds . pulls from new surplus, or I:'uaran teed used
tubes- these are 't2 or prfcea u s ted above, tubes sh ipped wlfl de ll'C nd on what's In stock when your order a rr ives .
RE S iS TORS-we haro a ll standard HETl.f A va lues In stock, carbon composi tion type, all color cod ed , long leads . new

stock , )0 % tol. 'h watt 10e ea. 1 watt 15e ea. 2 wat t 22e ea. for 5 % tolerance double the prices or these listed for
10 % tole rance.

T G- 34a tapes , In ked r cady to use . perfect code practlce- $2.00 ea ch
712 0Kc erys t.a l , CIt/ la holder 3Oc: ea. S O-239--removed f rom new eq ul pment. .. 25c
Pat'a eh ut e-e-wll ] ha nd le 30 III load easur , Ideal for ai r d ropping su pplles-(lr iglna ll y used for CItT·3 (gibson g irl )-lIsed ,

appear In perrect shape, packed r eady fo r use--$ 15.00
UG-274-BNC T Connector-s-used , perfect ,15e .Me· 359 " N " t}'pe r igh t angle .40c
All items c rrered n mued In sup ply, s ubject to s toek close out or prior sa le. M ini mum order $2.00 or add 25c hand ling

charge. I nclud o surflc lent es tim ate d funds for postage, we'll r erund the excess In st a mps.

PROPAGATION PRODUCTS COMPANY
P .O . BOX 242 Ja cksonville I, Flor ida , 3220 1

which while withiu ra ujre of m ost fi gs IS dist inctly an
abnor runl s ituation. T h is I S for a 2· to- l S \V R . Unde r t he
sa llie co ndi t ions on 8 0 meters, t he o u tp u t ca pacitor would
have to be 2400 pf, and it 's seldom indeed that one th is
la rge IS found III a fi g'. So I'll stand hy my con cl us ion s
even if I d irl mis-char t my Smiths!

Thanks to t he m a ny fello ws across the cou n t ry wh o
poin ted out the c irc um ference error, a nd to \V B6 HG C III

par-ticular who pointed ou t the erro r of adding parallel
impeda n ces. Y o u can s top writing nasty notes n ow, g ang.
I know when I'm wron g !

AmI s ince, as I said, not one of the gang so fa r has
caugh t alt the m is takes in my use of t he S mith char t.
maybe I ou gh t t o write you a piece on " H ow to U se the
Sm ith C hart ." Rel ieve m e. I kno w how n ow- and we
could invite a ll the fellows who ca ug h t t he P i-N et mista k es
to check it over firs t , as well. \ Vhat say?

J im K yle K SJKX

LOS ANGELES: Lt. General Francis Griswold
sent the folowing message fro m a military
plane over the Pacific cnrou tc from Washing­
ton to Honlulu : "I'd like to convey to all the
amateurs the Government's sincere apprecia­
tion for the yoeman service in communica t ions
they have done in the Alaskan earthquake
disaster. It has been terrific: '
DETROIT : Nearly one hundred Michigan
mobile hams assisted in a mass polio vaccine
drive. \Vith over 900 vaccine stations and an
estimated 3 J~ milion persons getting the vac­
cine, communications was of extreme impor­
tance to see that supp lies of vaccine were
rushed to depleted stations.
IND IANAPOLIS . Pentagon radio operators
said all contact wi th their Alaskan military
bases had been cut off for over an hou r after
the quake . They asked any operators who
gained contact to notify the Pentagon at once.

Hams
•

the News

50 - 144 - 220
CONVERTERS & PREAMPS

I .F.• at 7. 10. 14, 20, 22, 24. 26 . 27, 28 . 30. 5 & 50 Me.
All with buUt- ln power lupply. 6 Meter (6CW 4· 6U8) $34 .50
ppd. 2 mete r (4-6CW 4 ) $54. 95 ppd . B est appearance and work­
malllhip or all1 VHF converters . Weak-signal performance
equa l to or better t han any other nuvls tor or 411A manu­
fa ctur ed eenvee rers. Bes t 1'll lue by ta r. wnte fo r descrIptive
literat ure.
P arks Electron ln RI . 2, BOll 35 Beaverton. Ore.

M ode l 8-24
Mini-Produc t', 'ime.proved 8-2 4
4 ·b and anle nna co mbine , ma ximum
e fficie ncy a nd minia luri.alion 10

p rovide 110 m. witll o n e xc e lle nl o nl e nno
whe re . poee mu, l be con, ide red.

li ke a ll Mini.Prad uc h onl"nno" th"
8·2 4 e mploy . " Multip le Hot"

la o d ing fo r ma ximum efjici"ncy.
TV rotor a dequote ; Feed lin<:>, 50 o hm
coox; 5W R 1.5, I.

Amo le ur Ne '
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New Products

Revea led at Dayton

"

One of the booths that was pa rticularly hard
to get into at the Dayton Hamvention was
~ewtronics'. The commot ion had a lot to do
with their first showing of their Coveya 6
beam. The Coveya is a comb ination of colinear .
vee and yagi. Their specs say it has a 10 db
ga in over a d ipole and 25 db Front-to-buck. It
is gamma matched to 52 ohms and presents a
VSWR of less than 2: lover a full megacycle,
which megacycle can be adjusted from 50-54
me. The price is $39.90. You'd better take a
look at this one, or send for a d ata sheet from
Xew-Tronics, 3455 Vega Ave., Cleveland 9 .
Ohio.

Squala?
Yep, Cushcraft has invented a sq uare halo.

Models are available all the way from six
meters right Oil up to 40 meters! The six and
ten meter models are small enough to mount
on top of a car and come with rubber suct ion
cups for mounting. The Squalo has a 360 0

pattern with no d eep nulls and is extremely
compact. The 20 meter model , for instance , is
only IOO" square . This is about eight feet
sq uare instead of 32 feet long. The prices a re
very reasonable , the six meter model being
only $ 1 2.~0 and the 20 meter job $29.50.
Cush craft, 621 Hayward , Manchester, N. H .

B&W
Send a card right away for the new B & \ \'

catalog. They make a whole raft of things . . .
miniductors, phase shi ft networks, pi-net induc­
tors, coax switches , knobs, transmitter. linear,
power supply, etc. B & 'V, Bristol, Penn a.

Using the TS-1l8Aj AP
Wattmeter

Gordon Hopper Wl MEG
7 5 Kenda ll Ave.
Framingham, Moss.

HF wattmeter TS-1l8A/AP is a portable
load-resistor-type absorption wattmeter used
for the measurement of rf power within the
frequency range of 20 to 1400 me. It is used
with a selected the rm ocouple for power meas­
urements, or is used without a thermocouple
as a dummy load on these and lower fre­
quencres.

The entire unit is housed in a metal case
with a detachable cover and consists of the rf
wattmeter, a tuning shunt, four thermocoup les,
th ree adapters, and an rf cab le. There are
four calibrat ion curve charts, one for use with
each thermocouple, attached to a cover which
protects the meter face when the unit is not in
use.
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AOAPTE ~ UG. 8 3/U FOR UHF
AOAPTE~ UG- 21 3 A/U FOP TY PE ..

There are no operating controls on the watt­
meter nor does it require any external source
of power. lts meter is calibrated from 0 to 1
and indicates the output of the thermocouple.
T he meter reading is used to determine the
power being measured and the four thermo­
couples cover a power range of 2 to 500
watts. The calibra tion charts are used to en­
able the operator to select the proper thermo­
couple.

Each calibrat ion chart contains a K factor
which are used in power calculations when
used with the particular thermocouple indicat­
ed on its individual chart . T his K factor is
actually a representation of the maximum
amount of power that each ind ividual thermo­
couple is capable of handling. Each thermo­
couple has a C factor etched into it which is
incorporated into the power measurement cal­
culations. To measure a transmitter's output
power, a simple formula is used. T his formula
•IS:

Danvi lle, Po.

YOUR
VHF-UHF

HEA~QUARTERS

1 No. A cademy Ave.

GAIN Inc.

Reyco Multibond Antenna Coil.
Traps for dipo les . . • high strengt h . .. meurure
proof guaran teed to handle a fu ll KW.
Model KW-40 coils wi ll, with a 108 f oot antenna,
provide operotion on 10-1 5- 20-40-80. $ 12.50 set.

For information on other models wri te :
FRED L. REYNOLDS W2YS, 492 Raven.wood Av• •,

Roche.ter 19, New York

Tone Conre rte r : dual rren. ,hift rad io tell"tnlf' . Radio x orm­
ern Inoe 152. model 2. 110 -220 \". ;,0-60 cr. 1 ph. O /A.
d im..ndons 1;"' lI; 3 "" "' lI; HI'" rom plf'lf' \\-l th rubes u-ed exeetlem

$50.00 tao
!tt' pt'rforalOr-Trl ns -D I5t. (('oPlho ) ('<>"' 1'11('11' in sound proof
....blllt't .'\: d ldf' Ollt la bl e 5130.00 each

Semi-Conductor Speed Control
For Universal AC-DC Type Motors

Portable Dr il ls, Saws, Gri nders, Sanders Et c
f ull Power at All Speeds.

5 AMP.- 12.95 W & 1. 7 AMP.- 15.95 10 AMP.- 1B.95

BELL ELECTRONICS

AT LAN T IC SU RPLUS SAL ES
181 SAC K ETT ST RE ET BROOKLYN 31. N. Y.

NORTH AMERI CAN IMPORTER
OF THE FAMOUS J BEAM

WE HAVE EXPANDED OUR FACILITIES AN D NOW OffER :
ANTENNAS r er rex• Mosley · Andrews and Communications

Products to supplement our Famous J Beams.
TOW ERS Rohn • rnex . EZ Way · We will install to

150 mites from Chicago.
CONVERTERS Parks and Ameco Converters - Comaire
AND FILTERS re entrant fil te rs and tuners.
Whether you want Pl259 or 50239 Co-ax connectors at $.45
each--3 for $1.25 or a 27 08. 432 MC antenna on a 200 It.
tower, we can fu rnish it.

Extrem ely f ine prices on combina t ion deals.
NOW I One stop shopping.

WRITE and ASK 1209 W est 74th Street
Bill Roberts W9HOV . . .

how he can help you. Chicago 36, IIhnol s

LO AD
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Power (watts ) = K times C factor
times meter read ing.

An example of a power measurement IS as
follows:

1. Determine the transmitter's approximate
power and freq uency.

2. Determine from the charts the K factor
for the approxima te frequen cy.

3. Select the thermocouple whose K factor
is closes t to, but greater than, the approximate
power. (T he K factor can be equal to the ap­
proximat e power. )

4. Assume that the transmitter frequency is
144 me and that the approximate power out­
put is 200 watts. Refer to the calibration
charts and select the thermocouple whose K
factor at 144 mc is greater than 200. If the
approximate power is not knO\\11 , use thermo­
couple ~lX-1783/U fi rst.

5. If the transmitter output is terminated
with a UH F or N type receptacle, connect the
watt meter as shown in Fig. 1.
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Be sure to tum the transmitter olf before
opening any rf connect ions to the wattmeter.
The power reading obtained ind icates the
power that the transmitter will d eliver to a
50-ohm resistive load. Retuning of the t rans­
mitter will be necessary when it is reconnected
to its antenna system.

If the TS-1I8A/AP is to be used only as a
dummv load conned it to the tra nsmitter as. ,
shown in Fig. 1. It can he used as a dummy
load in a Su-ohm coaxial line in the 20 to
1400 me frequen cy range. However, it can
also serve as a dummy load on frequencies
below 20 me by disconnect ing meter ~120 1

at jack J202. This will preven t th e lugh vswr
from damaging the meter.

0 .84
(meter

reading )

0.960 times
(C factor for
~ [X-1782/U

\\'= 191.92

6. Note the correction, or C factor, that is
marked on the thermocouple.

7. Turn the transmitter on and tunc
it using its own ind icators, allowing one minute
for the transmitter and the wattmeter to sta­
bilize before taking a reading. (T he watt­
meter will lag slightly behind any power level
changes. )

8. Take the wattmeter reading which will
be 1.0 or some even hundredth part
of 1.0 such as 0 .84 .

9. C alculate th e power using the formu la
given previously :

\V = 238 t im es
(K for ~IX-1782/U

at 144 me )

Modifying the BC-348 Harold Mohr K8ZHZ
5670 Taylor Rood
Gahanna, Ohio

The 348 is a good stable receiver but is
very hard to tune side band satisfactorily due
to the tuning ratio of the dial.

First , obtain a small midget variable capaci­
tor that has a shaft for a tuning knob. Then a
2 p referably, or not over a 3 mmfd ceramic­
capaci tor. Remove the 2J~~inch by 6 inch metal
panel that covers th e rf tune sockets on the
right front of the 348 panel. Remove all but
cue rotor and aile sta tor plate from the small
variable an d moun t it on the left of this panel
cover. Make sure it does not interfere with
anything in the tube socket compartment. You
can place a sma ll indica tion mark on the
panel above the knob and place the knob in a
straight upright position with the rotor plate of
the variable condenser half in and half out
of the stationary plate. This way you will be
able to go plus or minus capacity.

You will find a wire running from the oscil­
lator condenser ( this is the gang nearest the

center of the 348 ) . You can solder one en d of
the 2 mmfd capacitor where this wire enters
the oscillator coil , after you have clipped the
capaci tor lead wire rather short ; th en route a
wire from the remaining capacitor lead to the
sta tor of the midget variable . This is all there is
to it.

You may not ice that th is will th row th e dial
calibration off about the width of the marker,
especially on th e higher hands, and if you are a
perfectionist you call touch up th e oscillator
padders on \\'\VV or some known stand ard,
but be sure yOll leave the small capacitor with
the knob in straight up position when d oing
this. Always leave it here and tune in the SSB
or C' " sta tion the best you van on main d ial
with the b fo adjusted for best reception. Then
you can go to the vernier knob of the small
variable and tune in as easy as falling off a log.
Leave the bfo set after you h ave found where
it works best, and reduce the gain of the 348

..

TELEWRITER
MODEL "L"
FREQUENCY
SHIFT
CONVERTER

$199 (dual ere Indicator)
$271 (CR t ube Indicator)
$14.50 cabinet

Audio input. Scope or dual eye indicato r. Plug-in inductors for wide or narrow shift. Axis restorer & limiter
can be switched in or out of circuit, to suit conditions of fading or interference. Copies on Mark only or
Space only automatically Mark hold circuit. loop & Bias supply for optional polar relay for keying trans­
mitter. Keying tube keys magnet. Terminals on chassis for external keying relay & scope indicator.

ALLTRONICS-HOWARD CO., Box 19, Boston 1, Mass.
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BOX 294 BClY SCiint Louis
Mississippi

WANTED Transistors, T ubes all types , T est
Equtp., Ground Equip. , PItC, GRC. TS, trror.
VPM, Aircraft Communications & Navlgatlon
Equip. ELE CTR ONI C T UBES - I ndust rial,
~peclal Purpose , Rece lvlng-T V. Translstors ­
D todea, LA B. TE ST EQUI PMENT, AtR­
CRA FT & GROU ND, COMM. EQU IP MEN T.
I NT E RN AT ION AL S E RV ICE . wrneor Phone

V & H RA DI O
2053 V E N IC E, L. A. 6, CALI F.

R E 5· 02 15

E. C, HAYDEN
Shipment: fOB BClY SCi int louis• .. Terms: Net, Cash.

RT62/A P X6 Get on 1215-1206 mc the EASY way .NEW 24.75
TS 726/ U PM 6 Tests APX6.W/ 2, 'r unes. 10 Diodes GOOD 12. 50
RTl 8/A RC. 100-1511 me X'cet vr. 832A rtnlll .... GOOD 22. 75
MT230 /AR C Mounting ror A RC I and A ltC4 . . . EX 2.35
RT58/ A RC I2 225-350 me \\"/4.2 T ube s. 2 -2C39A ' s I':X 29.75
C45 Control Box for A HCl and A RC12 . . . GOO)) 1.25
ARN 6 x'eetvr 100- 1750 kc . Four band Superhet .RX 19.25
MTZ 74/ ARN 6 Mounting. single control t ype ., . , EX 2.35
MT273/ARN6 Mount ing, dua l rontrol type w/relaY. EX 2.85
A5 31 3 B /ARN 6 Ant en na. S ta tion seek lng loop GOon 8.90
C403A (A R N6 Cont rol Box, B ind . pos t e<:IlIneetlons RX 6.75
C4( A R N7 Conver ts to contro l for AUN6 :-;Ol'W 2.25
T465(AL1 7 168-352me conti nuous. 100W min o'put EX 22.50
S C HE MATI C tor T465/AI.Ti with pa r ts values 1.00
5W R Br i d ~ e 200\\' 10-HlOmc W / d lodes and meter F,X 8.25
Axi vane atcwer 60 e. r.m. 12-24 VAC -DC EX 8.75
6 16 1 T ube F uB power to 900 me Good to 2000 mc ~:X 4.i 5
West on Met er 500 mteroamp 240 <leI:" 0-60 sca le . .. :-;OEW 2.25
HV P rebe 50kv Insulatton 500 ) Ie l( ser ies res Xl'\\' 2.45
R E2/A RC5 Ant. Relay \V/MNer & Vacuum Cap acitor EX 1. 85
T 51 2 S WR M ~ter 9305-9445 mc W /60 cycle supply EX 19.75
IP 223( A P8 38 Sweep Ampli f Ier 4 Tuhc~, 2- 807W's N F,W 6.75
ID 59(AP A I I W/3HPl & i e tubes Ex for panadap t. EX 17. 50
AP XI less tubes . A W arehouse or P ar ts , 30 Ibs . GD 2.75
TN 8 or rN !lO Tun ing Un it for APXl w/ 3 tubes . . GD 1.00
TS I55C S ig ae n 2700·3400 me w / p ook and Case . ~EW 75.00
ATI4 1 Antenna 225-440 me W /YSWR Ch ar t !\"F.\V 4.1 5
AP N I 420 mc W (Tubes , Wobula tor , D ynamotor GOOn 3.85
FT243 XTAI. !:> ET 5675 t hm 8650 kc CH 270-CH 38!l 120/11.15
M92U n vnamre Mit W (('ord & 1'1.68 r- tce. t :x tcr e n. EX 1. 85
WIL COX Ar.l 43B/ FRC 2 cbannet Amp W / 60 Cy supply. Gil 12.15
W I LCOX 90A2 Ike (If'n & K e}·lnJ; Osc. 60 cy supply. GD 11.50
W ILCOX 63A l vorume IImltlnp; Amp 60 cy supply. rrn 14.15
P RS3 '53 xroo-t. Lo ca tes P ip e & s unken Met a l . XEW 37.50

MANT ECA, CA LI F.
11 in the centraJ part of the ssae, drop over any time
and see the result! .

FULTON ELECTRONICS

TWO METER ante nnas. Something new in antenna des j~n ­
guaranteed (money back). Wil l out perform any factory Job
on t he market-a rront -t c-beck ratio that is out of this
wor ld. Forward ga in that will " push" a signal int o the
OX hor izon . Seven element with a special reflect or ...
AND a method of coupl ing t he 52 ohm lead in to t he
antenna t hat is just about perfect. They sell for $19.50 ea:
or two wi th matc hing harness and hardware at $45.00

Two Meter xm tt ters t hat use xta! mikes and carry a
good punch in the audio system ! Two watts (it's enough!)
into the antenna with modulator and tubes. $25.00

Power supply for above $12.50-Mikes are xtat and can
be had for $1.50 ea. Units only- less all other accessories,
only $18.00

Can su pply six meter xmtt ters also , same as above­
except over t hree watts. WILL put out four watts wi th
higher plate voltage. Same pr ices as t he two mete r r igs.

EVERYTHI NG SHIPT PREPAID IN TH E CO NTINENTAL U.S.A.

A very good little receiver (we make one for six meters
also) designed for t wo meters. Consist of the follow ing:­
An RF stage ahead , su pe r/ regen detector. and two audio
stages. Ve ry sensitive l it tle receivers- for average users,
beg inners etc,

ALL ABOVE UNITS ARE SOLO LESS CABINETS. Just t he
fin ished unit in chassis form.

Save your money-they work fine as they are-but you
CAN get cabinets if desi red.

We also have a i iine transmitter/rece iver with AC
power and mike ready to go at $78.00. These units are on
two meters . Also can su pply them for six meters. Same
pr ice. THEY MAKE EXC ELLENT DR IVER UNITS FOR A HIGH
POWER FINAL, LIN EAR , ETC.

d esigned for the
as well with many

iOnl of ± 208 or leu
saver .4 Mc

DB over Holo

Robert Mellen and Carl
know -how of " Cush C
·UHF anlenna. This ew
lodic performon~ • omni­
olorizotion and "exl remely
ed bond width, ease of
area." Dual stacked, Big

ions) [Om pore favorably
favored dlredion.

HE
A

'h meier Model No. ABW 4'0 $ 8.95
1% meter Model No. A BW - 220 $10.95

2 meier Model No. ABW - 144 - $12.95

For further Infonnation & llIustralions ReIer to:

P~e 42 September QST and Page 60 Odobe, QST

• Greater Signal
• Reduced TVI
• Mal. Pwr. t o Any Antenna
• Match Coal to Balanced Une
• Match Coal to Coal lines
• Built in SWR Bridge
• 6 and 2 meter swit ching

Pallern: 360 horizontal,
Bond Width : SWR 1 : 1.2 or I
Gojn : Single boy _ approx.

x- . . . the bra in child of
' Mil ner p lus Ihe production
now"presenh Ihis new V
cloverlea f anlenna gives f
directionol~ has horiJonlal
low Q . Th is "t'1Kulb ,e rn imp
malching and large "ce p tcr
Wheel gain figures (in all di
with the 7 element Yagi in •

ANTENNA MATCHBOX
LM-6N2·C $64.50

Gray w/white pa nel
T VI ON 6 AND 2 ? ??

• Super ior to Low Pass type filters.
• Hi·Q Resonant Cavity Filtering
• Removes both Harmonic and Sub·Harmon ic energy.
• 50 DB or greater attenuation of en ergy outside 6 or 2.

CF-2 $ 15.75 CF·6 $19.75
WIlITE for specs on these and other toP quality COMAIRE
\' HF products . Also, eubser tbe to the VH FER, the VHF
builders mont hly journa l. Sample copy on request.
COMAJRE ELECTRONIC, Box 126, Ellsworth, M ichigan

PRICES

V H F OPERATORS t !

.K8ZHZ

~H E E L S

ROLLING'
Cush - Craft offers "New Dime •
sion" to Mobile and Fixed

~,

. n Communication in ateur
' L"a nd Commercial erV~s.

if you have the gain and volume controls sep­
ara ted . If not, lise as little gain as needed.

You will be able to listen to both sides of
an SSB QSO, often by just adjusting the
small capacitor, Then there is not any danger
of losing the other stat ion, as you will find
you can tune most SSB signals in with AM
quality by careful ad justment of th is
small capacitor.

Although especially
Be 348, it should work
other receivers,
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TONS Of A M ATEUR EQUIPMEwr I N STO C K

\V\VIE$'r1EIRU~ I~A\IDIIO

( High Gain f rom page 3 3 )
Like the previous circu it, thi s one makes use

of an extremely high-valu ed plate load resistor.
However, no shunt is necessary to keep trans­
cond uctance up since pentacles maintain rea­
sonable values of gm down to almost zero plate
voltage.

The cathode resistor and bypass capacitor
are eliminated by going to "contact-potential"
bias for the grid, via a 2.2 meg resistor, while
screen supply problems are bypassed by using
a tap on the output stage's cathode resistor
to supply the 10 volt screen potential neces­
sary. Because of the high value of load resistor,
which tends to limit current, and becau se
cathode bias is used in the output stage, the
grid of the 6AK6 can be direct-coupled to the
plate of the amplifier.

This circuit has slightly lower gain than the
super-gain cascade, but is still plenty hot. Its
gain ranges from about 900 to 1500 depending
on screen voltage and plate.supply potential.
If more power is desired, you can substitute
a 6AQ5 or a 6BQ5 for the 6AK6 shown.
However, if 2 watts will suffice, the 6AK6 has
a big advantage in its extremely low heater
current requirement. As shown, the circu it re·
quires only 35 ma at 6.3 volts on the heaters,
and around 40 mn at 300 volts from the power
supply.

Like the super-gain cascode, bigh-freqencv
response of the starved pentode is limited.
However, it is plenty adequate up past 3 kc.
To use the pentode with a dynamic mike, add
a series capacitor between the mike and grid
to prevent shorting out the bias voltage.

. . . K5jKX

=

BE 9-ll361
SAT 8,30 to 5,00

SAN DIEGO
1413 India Street

MDN - FRI 8,30 to 8,00

II--aj jD-
Reducil lnterhrenee and For A LL Amateur Trani·
Noise on All Makn Short mitten. GuarantNd 'er 600
Wawe Reeelveri . Makes World Wath AM 1200 S8B P I.
Wid e Reeepti on 8 tronler. Net or Li nk Dlreet Feed.
Clearer on All Bandsl Lllht . Neat . Weat hor pl'lle' .

Complete II I hown tota l len.th 102 ft . use Con HGMlU or
balanced twlnllne. H I-Impact molded resonant traps. (Wt. S
oz. 1" J: :\.. 10n.1. You Jun tune to dodred band for beamllke
resultl . •:J:eellent for ALL world -wide loort-wne reeeinn and
amateur tralllmitten. For :SOVIC F. A:-'""D ALL CLASl'l AliA ·
TEURS I :SO E XT RA TUXERS OR G.-\.DO F.'I'S NF.F.DED I
~;lIm l na tel :\ _e para te antenn.. ....lIh eseenent l)<'rfonnance
~aranteed. I..eensplcvevs far Inool y neiGhborhoods ' :SO
HAYWIR E nOCSE APPEAItA:SCE ! E.-\.S Y I XSTALLATJOS I
SO-~O - 20 · U ·10 meltr hand~ . I..eII F .L. . SU.t:\
40-2 0-15-10 meter bands. st ·tt. an I. (best for IW1'I) 1. 1 F ,L.

$ 12.95
Feedltnes : (spec lf,. ) for PI · Xe( out put 90 ft . RG 59U . $5.00 O1Ilra
For Link C(Iuplln,. - 96 ft. ba lanced twInlfne . $2.00 O1Itra
SEND ONl.Y $S.OO (CRl h, clt.• mol and PI)' POItman bala DOe
COD plus posta,.e on arrival or lend full prl", tor POI tpald
delivery. Complete installa tion &; te-ehnlea l tnsreueucra fur­
nished. Free Inform ation on many cthe e 160-6 mete r an tennll .

Availab le only fr om:
WESTERN RADIO - Dept. A7· 6 - Kearney. Nebru kll

Su bscri ptions

If you like 73 we'd appreciate your help in
getting more fellows to subscribe. The big
difficulty is to overcome inertia and actually
get them to sit down to get it done. We try to
make it as simple as possible on our end. The
price is a simple (and low) $4. Our address is
simple : 73, Peterborough, N. H,

73 Subscriptions

1 yr $ 4,00 _

2 yr $ 7.00 _

3 yr $10.00, _

LIFE $50.00 _

MASTER OR D E R B LA N K

Name Can

Address

City Zone State Zip

One year subscriptions

6up $2 ATV $2

New sub. _

Renewal sub _ 10AR Membership 1 yr $10_ _

Start wlthL- _

..
8ack issues 150c eachl
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Write for latest Bulletin #39-loads of Bargains.

G in ' 2nd choice se teenons
Watch 6l;p &: . 3 for furtbcr Usu

Crysta ls In FT . 24S holders..05% t olerance . Fully .uaranteed .
Only 5!1e ea. post paid USA.

Sub ..iniatan,e ..tab type C R55/U in HC I8/ U "'Jden.
Toleranet .OO~. Fully .uaranteed. . ,$1.05

835 0
6275
6280
8389 .29
8418.;5
8423.08
8423 .53
8435.11
8436.92
8453.S5
8 463.r5
8469.::3
8466. 7
8475
8480
8483.3
8491.r
~~41.7

~50

"~75
1I!>S3.3
8600
s ~;:t5

'65'87(lO
sne.t

Dept. 735
Phone CAlumet·5-1281

816 4.28
81<3.3
8175
8178. 75
8183.3
8186.66
8192.86
8188
8188.24
8200
8225
8240
8250
8273.3
11275
6215
8315.38
8317.5
8318.18
8325. ~8
8326.15
8328.;5
8330.76
8332
8335 .7'1
saa
6240
8341.7

Hu nlock Cree k. Po .

52.050
52.383
52.H6

8014.29
R018.8 2
R02 1.42
802 2.22
8023.64
8030
8032
8035.11
8036.25
8045
8050
8010
8018.5 7
8080
R081 .:!5
S090.11
8092.50
8100
11103 .53
8104,62
8105.46
S118.48
8121.43
IH21.8t
8135 .11
11140
814 5.88
818 1.53

FTrQucrM:1. me.
51.050
51.383
51. 716

Pr ecuener In x ee .

QUAKER ELECTRONICS

50.383
50 .118
50 .050

6425
6440
6450
6473, 3
6475
6500
6506.6
6525
65 40
6550
6573.3
6575,,,,
6606.6
6825
8640
6650
6673
M.5
6700
6108.8
6740
8750
MOO
8007.14
8001 .69
'00'SOlO

Write Bob Graham for SpecIal Deals on New and Re­
condi t ioned used aear. Cash or 8udget.

Graham Radio
Dept. C. , Readlna , Mass. Tel : 944·4000.

LOOKING? SHOPPING? TRADING?
TRYING TO SAVE MONEY?

2430 So. Michigan AYe.
ChlcalO, Ill. 60616

Only QUAKER con give you Price ond Qual ity.
So why buy crystols e lsewhere.

" RW" MAY BARGAINS

R. W . ELECTRONICS, INC.

RA-42B POWER SUPPLY UNIT. Input 115/22Ov 60
cy; output 21OvDC. 60ma & 6.3v 3.5A. 5V4
Rectifier choke input & dual oil capaci tor. Used,
Good .... $ 6.75
same with Volt & MA meters. Used, Good $10.45

MOBILE TRANSMITTER 8-193BIVRC-2 30-40 me FM
with 7 tubes (807 final), 6vDC dynamotor &
schematic. Used, Good .... $12.95

LAlY MAN'S " Q·5er" NavY Radio Beam Filter for
CWo Single signal select ivity. The easy way.
New . . . . . . . . .. . $ 2.49

MN-26C Bendix Receiver- 150·1SOOkc. 3 bands.
2 RF Amp, AVC & BFD. WIl2 tubes, 24vdc dyna-
motor & schemat ic. Used, Good $14.95

3AP1 CRT Xlnt for Modulation Monitor & etc.
Brand New in or iginal cartons . . . . . . $ 1.95

ARC·3 TRANSMIITER- lDO-156mc AM . Uses 2-
832A's, 2-6l6's, 3-6V6's, 12SH7 & 6J5. Used,
Good wIth schematic-Less Tubes . . $ 9.95

SEND MONEY ORDER OR CHECK WITH ORDER
MINIMUM C.O.D. ORD ER $10.00 with 25% DEPOSIT

PO BOll 215

6000
6006.6
6025
6050
6075
8100
6106.8
6125
'140
61 50
611S.3
6175
6200
6206.6
"25
62 40
6250
6273.3
6275
6300
6306.6
6325
6340
esse
6373. 3
6325
6400
&f06.•

•

IW2NSD from poge 751

some sort of award can be made to Phil Spen­
cer ' V5LDH of the Delta Division for chirping
off key just for one instant at a board meeting.
It has been a long time since that has hap­
pened. It's something.

Eight of the directors come up for re-election
or replacement this year. How about it, shall
we see if we can't get something in there be­
sides a set of puppets?

OK, now let's see what the directors accom­
plished with those 47 unanimous votes. Hunty
has been looking a bit peaked lately .. . I'll bet
tha t handsome raise the board gave him will
make up for a Jot of the harassing he has been
getting. The board gave the Executive Com­
mitte carte blanche to increase Budlong's "re­
tirement" pay too. H mmm, I und erstood that
Bud was already gelling 100$ pay in "retire­
ment," am I wrong?

Another big appropriation was $100,000 for
the defense of amateur frequencies in the
coming years. This is quite an appropriation
. . . it is th e dues of 40,000 members of the
League, about one half of the members.

The hundred grand won't go very far if
Hunty spends up a storm like he did back in
1959. He and Budlong represented the ARRL
at the Geneva Conference th at year and turned
in a bill for $15,701.68, jf I read the fine print
on the League financial reports right. I don't
like to bite the hand that has fed me (yes I
do) , but the dinner Bud and Hunty bought
me in Geneva took care of my own ARRL
membership dues for a number of years. I fig­
ure that I'm just making time payments on
that d inner each year as I send in my check.
Their hotel was palacial . . . the sitting room
of their suit was larger than the lobby of my
hotel. Nothing but the best . . . right?

Seems to me I remember their Hying presi­
dent Dosland over for a couple of weeks vaca­
tion. .. and didn't they pay his salary while he
was taking time off his regular employment?

Shucks, there I go getting sarcastic again
and I wanted to be straight forward this time.
You'll have to admit that I passed up the op­
portunity to say something about the directors
grabbing a ribbon for a dance around the
May-pole. Well, I almost passed it up. I'll also
not say anything about their dance around
my February poll,

Seriously. is there any way that us members
of ARRL can find out where this 100G goes to?
If some good can be done with it, all the
better fo us all . . . but we don't want it to
tum into a big "fact find ing" vacation fund.

. .. Wayne
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loAR News
What is

the Institute?
1. Members
2. Directors
3. Coord inators
4. 73 Staff
5. Temporary secretary: Wayne Creen

WHAT IS THE INSTITUTES' PROGRAM ?
1. See that OUf legislators and government

get publicity about amateur radio via the pub.
lica tion of a weekly newsletter.

2. A representative in W ashington, H arry
Longerich W2GQY/ 4.

3. Support amateurs in legal battles.
4. Establish club stations in new countries .
5. Sell ham radio world wide.
6. Get information on current events to all

interested amateurs and loAR members and
encourage members to m ake their views known
to ARRL directors and ARRL HQ.

Why is there

a need for the

loAR?
1. Amateur radio has no representation in

Washington.
a. O ther users of radio frequencies h ave

organizations in Washington to help p rotect
their frequencies and privileges. See 73 April
64 page 18 for deta ils. We, who have been the
constant losers, more than any other group,
should be strongly represented. We've tried
doing without, can we leam?

b. Other hobbies have organizations in
\ Vashington to keep in touch with the govern­
ment, and protect the privileges of the mem­
b ers against restrictive legislation and promote
positive legislation. Good examp les of this are
the Aircraft Owners and Pilots Association and
the National Rifle Association . AOPA, b eing
on the spot, was able to get legislation through
Congress quickly when they wanted alien pilots
to be able to use their plane radios while in the
U. S. Look how many years we've been trying
to get reciprocal licensing.

c. The ARRL HQ group has been fighting
a Washington office for years. There was con­
siderable discussion of -this in 1958 at the N a­
tional Convention in \Vashington and the main

reason against a \Vashington Office for the
ARRL at that time was that HQ was convinced
that such an off-ice would grow quickly and
would eventually overshadow the Connecticu t
HQ, forcin g everyone to move to Washington.
They didn't want to move.

d . The Institute of Amateur Radio will b e
centered in Washington DC. Four of the nine
interim directors of the Institute are in the
\Vashington area and they are proceeding with
the bulk of the organizational work from there.

e . One of the IoAR interim directors is an
offic ial representat ive and is in touch with the
Senate, Representatives of the administ ra tion,
etc . The voice of amateur radio is being heard
where it counts .

2 . Nothing is b eing done to keep our own
government behind us.

a. We had very little support at the 1959
Geneva Conference. U. S. delegates represent­
ing the various users of radio frequencies ad­
mitted that amateur radio was at the bottom of
the list .

b . The AHRL has proposed no program
wh atever.

c. The Institute started in April sending a
weekly newsletter to every U. S. Sen ator,
every U. S. Representative, every state Gove r­
nor and all Government officials involved with
radio. This newsletter stresses the public serv­
ice of amateur radio and the benefits to the
country of our having a strong amateur service.

d . Government officials and Congressmen
have an office to call when any p robl ems come
up regarding amateu r radio. The Institute
Washington representative has personal contact
for all of us.

3. Little is being d one to prepare for Gen­
eva.

a. The outlook for the next frequency con­
ference is indeed black for amateur radio at
present. Educated estimates are that we will
lose 40 meters plus parts of 80 and 20.

b. The AHHL has proposed no plan. It is
dependin g on the IARU.

c. The IARU is in bad shape. It was Hatly
turned down in region 2 (North and South
America) in April when president Hoover had
no p rogram to offer for saving our bands. In­
stead a sep arate organization was formed with
sep arate officers. IARU region 3 (Australasia )
is virtually unorganized. Region 1 (Europe
& Africa ) is p artially organized , but may soon
fall apart over lack of any program.

d. The Institute p roposes to make club sta­
tions available to locals in DX countries who
are trained in amateur radio by visiting DX­
pedttioners. This should help introduce radio
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to newer countries. Several manufacturers have
volunteered to supply equipment for this pro­
gram.

e . The Institute plans to send out an inter­
national newsletter to government officials con­
cerned with amateur rad io to point out the ad­
vantages of having a strong amateur service.
All p robable d elegates to the Geneva Confe r­
ence will also get this newsletter.

..t Amateurs fighting legal battles get Iittle
sup port.

a. \ "hen ever an amateur loses a legal case
involving amateur rad io this sets a prectdent
which can then he pointed to in the future
w herever a sim ilar case is in contes t. It is there­
fore of great importance for an precident
setting cases to be won.

b . The ARRL provides legal advice, but not
money. Legal cases can be very expensive.
W0JRQ has spent well over $1500 fighting a
suit against his tower. People that moved into
his neighborhood well after he had his tower
lip have sued him for $8000 damages to the
value of their property because of the unsight­
liness of his tower. If he loses this case every
amateur in th e country with a tower would
live in fear of a law suit for thousands of dol­
lars and with a preciclent for the suers to p oint
to.

c. T he Inst itu te position is that cases like
this are a resp onsihil ity of all of us and that
funds should he provided to help amateu rs
who, through no fau lt of their own, have to
fight a sui t which could hurt all of us if lost.
The Institu te has sent $.500 to help W0JHQ
with his case. \Ve understand th at this h as
resulted in quite a change in the ARRL posi­
t ion and that th ere is a good possibility that
the League's council may now be ava ilab le
to he lp fiight the case. This is an additional
benefi t w hich wasn't planned for. \Vith th is
array of support there is a good chance that
the complainants may give up the case.

d. In Santa Barb ara three hams have been
p rosecuted by the city as pub lic nuisances to
put them off the air. The entrance of the Insti­
tute in to th is case, we are informed, h as again
seen an offer of ARRL council Booth to flv
out and help fight. We und erstand that the
city, informed of this tu rn of events, has
thought better of the suit.

e. The Institute is investigating the possibil­
ities of p roviding all members with an insur­
ance p olicy to protect them from su its con­
nected with a mateur radio. The Institute in­
tends to help as much as possible amateurs
with legal battles involving amateur radio.

5. There are a t present no checks and bal-
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an ces for Immence power of ARRL H Q.
a. AHHL admits that they do not represent

the amateur (July 63 QST page 9, paragraph
-4 ) .

b . AHHL I1 Q suffers from frailit ies . I ) Ir­
responsible submission of RM-499. 2 ) Coea­
Cola deal. 3 ) Santa Barbara legal battle 4)
W0JRQ legal battle

c. It is much more d ifficult to succumb to
frail ties w hen you kn ow that some group I S

watching your every move. Much more.
6 . Little is heing done to improve the tech­

nical standards of amateurs .
a . AHRL recogn izes and d ecries the situa­

tion , vet has not fu rnished leadership.
b . The Institute p roposes to establish a pro­

gram of technical achievement with cert ificates
and awards. I ) Exams to be given at h amfests
a nd conventions under close supervision of
clubs. 2 ) Awa rds for outs tand ing d evelop­
ments, break-throughs. unusual construction
projects, patents, etc.

7 . There is no organization program to keep
commercia ls out of our bands.

a . " fount a full scale attack on elicit use of
our h ands by other services. Co-ord inate a ser­
ious effort to id ent ify all transgressors. Lodge
official compla in ts against them with our gov­
ern me nt, th e IT U, the government of the
countrv involved through their rep resentatives
in the ' U. S. and directly. Sh ould this not get
results we can muste r the full strength of 10AR
membership to put pressure on their govern­
ment. their repersen tatives in the U. S., their
travel bureaus, etc . We will also let all the
members of ou r own Congress know that th e
coun try is operating or condoning operation of
transmit te rs contrary to intern ational agree­
ment th rough the lTD .

Interim Director W70E
Howard Pyle WiDE. Age 66, licensed 1912 ,
now Extra Class. Past calls : HP, ~IA, 7HP,
vxc. 7 FT, iDE, i ASL, SFT, SRI, SDAC .
AHRL membe r since inception . Also m ember
of S~I , IAE ; VWOA ; OOTC; OTC; DeForest
Pioneers; A-l op; Morse Telegraph Club . Has
had hundreds of articles published over the
past 50 yea rs plus six books, four of which are
cu rrent . Retired Electronics Engineer with
U. S. Cov't. Has worked as a sea-going mer­
chant marine operator, marine coastal station
operator and manager, 5 years Chief Radio­
man ( permanent app t. ) U. S. Navy, Chief
Engineer several radio manufacturing com-
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panies, manager RCA marine dept. Chicago,
wholesale radio salesman, radio and later elec­
tronics engineer, U. S. Cov't. (2 depts. ) , Asst.
U. S. Radio Inspector, Bureau of Navigation,
etc. Charter and F ounding member of 10AR.

Biography and Comments

de K2TKN
It seems like a long time ago, and I guess i t

was .. .
A cousin came to spend the summer vaca­

tion. He was the same age as my brother and
life became somewhat strained for me, being
five years younger. This cousin was an electron­
ics wizard, for altho only aged 12 or S0, he had
constructed a crystal set that actually worked.

After weeks of untold favors, cajolery, and
outright bribery these two hooligans condes­
cended to show little brother how to construct
a set. A t ightly wound coil of wire on a card­
board tube of well-known but unmentionable
origin, manufacture of a sulpher and lead
crystal, and trading rum out of his spare head­
phone (as I recall, my soul was only a small
concession in the deal ) and I was the p roud
possessor of the finest crystal set in Kansas City
that stoutly refused to utter even a faint squeal.
Long weeks were spen t that summer, winding
and rewinding that coil, carefully scrap ing a
path for the slide tuner to contact, all under
the close supervision of this rad io whiz kid.
Noth'in . . . Not the faintest sound. H e went

back to D es Moines and school and after
several months more of fruitless effort my
brother let slip that that tightly wound coil of
mine was bare wire while the working mod el
had enamel insulation . After 30 years I do oc­
casionally speak to my brother again. In spite
of his perversity, the cousin went on to become
W9TGL (th ree gorgous ladies ) of p re-WW2
fame and today is a slightly tarnished BRASS
HAT in the AIR FORCE who has been known
to get on the air as W4WCO. After what
seemed eons at the time, I recall learning the
code at governmen t expense. This consisted
of religiously taking the amateur tests every
time the FCC inspector came to town with his
tape machine, always Bunking but each time
by a little less, meanwhile frantically boot­
leggin g on 160 meter fane far into every night.
To this day, I am sure that kindly inspector
( MacDonald) overlooked an uncrossed T or
misplaced punctuation mark to get me 65 in a
row and out of his hair, or off 160, I am not
sure which.

What a th rill to legally call CQ and hear
an answer- Ollie \V9EKJ who was clear across
town was in there loud and clear. He promptly,
with some knowledge of prior operation, de­
manded that 1 get off the air and quit usin g
his call-refusing to listen to my attempts at
phonetics to explain my call was plainly
W9ETJ on my license and he went clear ape
when my buddy George Horner, who had re­
ceived his ticket that day also, called in with
W9EDJ. H alf the whole 160 meter was in that
ruckus before the air cleared that night. Short­
ly after, I was intiated into the business side of
this game, chasing parts at Van Sickle Radio,
St. Louis for Griff W90WD, God rest his soul.
I am sure he and W alter Ashe gave more
young squirts their start in this business than
all the D eForrests, Sarnoff's, etc., put to­
gether. And Walter is still doing it.

\Vells Chapin \V9D UD was building some
of the biggest and prettiest K\V rigs ever
known by the late '30's. 1 know, for he used to
come into the store and buy a $1.19 I7 x 13 x 4
steel chassis, they didn't come any bigger and
my job was to punch out the holes he d rew on
the brown paper cover. Try going into the
parts house today, buy a chassis and ask them
to punch the holes for you (HA) and all we
had in those days were Greenlee hammer
punohes. Thats what the part-time after school
amateur kids' working there were for. After
working there several years, the Naval Re­
serve was called out and I got out of H igh
School concurrently in early 1941. T hat free
crystal cost me 5 years in the Navy. As I recall,
l owed Griff abou t $3000 for parts purchased
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at employee d iscount above my wages, which
he had tallied every week then written off as a
dead loss. I had OXCC before I found out
boys were supposed to go out with girls and
had collected several Grand Island FCC QSL's
for shorting out the only choke in the P\VR
supply on m y push-pull parallel TW-150·s
after a \V6 let slip how to get that sure fire
bat of 120 cycle gargle that no OX on the low
end of twenty could resist. If there hadn 't been
plenty of science courses and a ham as p rinci­
pal of the school, it couldn't have been done.
In those days, 0 :\1, DX \\'3S pure work. T hey
hadn't been Cus'Izcd. Danny'Ized or Col­
lins'ized and neither had we.

By 1946, an old grizzled hash-marked Chief
Radio Technician was let out to pasture, after
all he had been thru every radio and radar
tech school they had and then several years of
too many TBM-TIlK, SA, SC, SQ, SG, over two
hundred Srs each with cronic p roblems some­
one had to su ffer with . I was 22, but felt
everyday of 100 . One b right spot stands out in
my memory of those days. O ne Christmas
eve when I had the duty at the R~IO 15th
Naval District Panama and after finish ing
straightening out the humps in the linoleum of
the radio shack floor or some other highly
secret technical detail transit ships demanded
the base experts attend to while the crew
bellied up in RioBahoo, some other dis­
franchised ham and I were sitting t here slop­
pin lip coffee and discussing the hell of being
in DX conntry a t such a time. T his was in the
radio shack of a tin-can , I believe, and there
was a T fiK transmitter with the fil aments lit ,
tuned lip at a fu ll gallon on 8120 kc or such .
Deciding they could only shoot you once, I
let out a long slow CQ OX and signed W9ET].
This was 1944 when we were not exactly
winning the war in the Pacifi c and there had n't
been a legal Amateur contact since 1941. The
band opened np for 20 kc either side with the
##$""&# pile-up of DX ever packed in at one
time in the hi story of radio. For the next two
hours we worked'em by the gross. There were
Japs, Cermans, Iti's, Russians and Allies by
the numbers. On the frequency, that night
before Xmas, there were just Amateu rs, doing
what they like best-there just wasn't any war
for us for abt two hours. H alf the G l's were
too chicken to sign their own calls and used
initials, etc.-it sounded like 75 mete rs the
nigh t before we got the band back after the
war. Finally, someone decided this amateur
bit was not the way to fight a war, and NSS
cranked up on frequency and demanded. identi­
fiers which rather sq uelched the whole thing.
At noon the next d ay, there were stilI a
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couple of PY's working r s fo r '" AC on the
frequency. The fact that Boyd Phelps W9IlP
was R~IO may have helped keep in out of the
brig.

Ill" 1950, after decid ing there had to be
better ways of making a living than A~l soap­
rad io engineering including owning a peanu t­
whistle, KXGI, and going thru the IlOO~1

T V shop periods, I ended up a fi eld engineer
with Raytheon Mfg., Ch icago. Six hundred
and fifty service meetings later moved over to
the Magnecord and sales. By th is time,
\\'0 ET] out of E lsberry Mo. had done fairly
well on six and two. That five or six miles
west of the Mississipp i river sure made that an
ideal loca tion. Being the first \V0 going west
when six and two were new was some pump­
kins, I'Il tell you . There were more than numer­
ous occasions when Dallas \V9AAG, Hed
W8EHX, W 9M UO and many other W 9's in
wes tern Illinois sat there and heard \VI , 2, 3 ,
-l's calling and at times working that # # # 0 just
over the line. Before leavin g, a 25 ft. cylindrical
parabola 70 feet in the air had effectively re­
moved about two states from the d istance to
the East Coast. W2AZL and W2CXY still
claim I must have been using that xtal set with
the bare wire coil but the 4- 125's at -1 KV and
1 amp put out a fai r signal after little taming,
and care not to make long dashes. D on't get
out your slide rule to figure out the input­
that was the most legal K\V ever generated to
snag DX on two. If you held the key down long
enough for the meters to slow d own long
enough to read , those 4-125's would have
been walking around the ceiling of the shack.

Ten years ago, Ed W OLFE , inherited the
favored \ V0 position and has done very well
for himself, while I am in the middle of the
gibbest p ile of locals on VH F in the world,
The band coold be wide open to W6 on two
fro m New Jersey and the call K2TKN and 10
cents would get me a bad cup of coffee under
the pile-ups. There was nothing else to d o hut
go on 1296 me to find some elbow-room. I
find there is p lenty.

An old man from up the road, after looking
at the 20 ft parabola and other contraptions
cluttering up the QTH and learning I point
these at the moon on occasion, asked "But
what does the Moon say" and you know he
may be right. There su re isn't much of a QH~1

problem .
Being a gadgeteer b y nature , VHF and UHF

have always fascinated me for here are vast
areas of u ncluttered space where an untutored
amateur, by the expedient of extreme special­
ization and simply wanting to do something of
value badly enough , can make monkeys out of
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the communication "experts," We've got receiv­
ers now that make their Kilobuck specials about
equal to xta l sets and we have always been will­
ing to try anything. They can't get a contract
from the Gov. unless their theory looks right.
We can't lose, all we h ave to d o is play the
cards. They may have been stacked in our favor
up in this range of frequencies.

Below 100 me, I am afraid it is another
story. The majority of my actual operat ing
time in the DC b an ds recently has been on
Air Force ~I AHS channels. If you would like to
fully understand what the HF amateur hands
are going to sound like shortly at the present
descent levels, try copying SSB traffic on 3295
kc at 0200 Z or ..460 kc. These are military
channels with the full authority of the US
backing them up and this makes them open
season for every raw ac crud generator in this
hemisphere . Reread \ V4LCY article in May
73- then read it aga in and see that every meet­
ing of your local beer-chowder club is devoted
to actually what can be done. Let someone
else win field day, for at the present rate of
descent there aren't going to be many more
anyway.

I am a lousy commercial- I make a living
selling Cornell Dubilier products to the parts
distributors that sell to amateurs . Loss of the
HF amateurs bands or incent ive louse-up
would mean reduced HA~l-M and TH-44
rotor sales. ( It already has in truth.) That
would on ly leave less than 28,000 other items
for C D to sell to the distrib utor whose amateur
sales dollars are a small p art of his total. You
don't seriously believe the amateur sa les of
Collins, Hallicrafters, etc., keep th ese com­
panies in business, do you-this isn't I938- it is
pretty late in 1964. And if you don't think I
know this market and how to peddle merchan­
dise, reread the sub-liminal ( free) ad built into
the second sentence of this p aragraph. Bill
Orr and h is group of old p ro's could n't h ave
d one better in QST. \Vhich reminds me, you
couldn't buy my ARRL membersh ip for kilo­
b ucks during this hassel. I've found as a mem­
I am ent itled to vote now and then. It isn't
for much, but few bothered in the past so who
ca red ? I've had go-rounds with Headq uarters
before about raw commercialism in QST and
their lack of interest in -:1 32 mcs when we
needed it most, and found them subject to the
same human fra ilities as most. P ressure on a
Director who in tum does a little desk-pound­
ing has it's effect. I like to rem ember copying
code pract ice on a one-tube blooper and the
th rill of \VIAW's big signa l in the middle-west
a long time ago, but as I have gotten older and
a bit more experienced in worldlv wavs I'm. .'

"

afraid the ARRL doesn't have the same im age
it once did for me. As a commercial corp.
they would b umble along making large noises
of extremely conservative gooble-de-gook til
the first highly specialized, marke t and cost
conscious-sales oriented competitor took them
to the cleaners by the ch apter and verse. The
crime in this case is that you are going to lose
fort y meters and large chunks of the other
Il l" bands wh ile we try to straighten out ou r
interna l organization. Everything is new at
Headquarters except the d irection and point
of view. The outpourings and apparent ob­
jectives seem about ten years old,

Our first preliminary organizational meeting
of 10AH directors was, by necessity, in regard
to immediate and extremely necessary actions
and short ran ge objectives. A great deal was
said about the average amateur and what they
could do, given the opportunity, to keep what
th ey own . I didn't say much , for 1 was in
complete agreement with what was being said .
But, after the meeting, when driving horne , I
had a chance to sort out the multitude of
thoughts proposed by this keenly and currently
aware group. It suddenly struck me. . . I have
never met an accrage amateur, I'm not average.
and you're not either. If 1 was, I wouldn't
admit it , and anyone that says I am is in for
a very hard t ime. As sure as I am sitting here
looking for the erase key on this mill , my
AHHL director has me lumped lip with all the
other K2's and he tries his best to represent
this image. No wonder things are in such
a mess. And if th is is true, the HdQtrs people
must th ink of the average d irector and h is
views as representitive when making daily
decisions that affect everyone of us . . . .\ ly
God-I'd rather eat a can of worms than pic­
ture that, b ut it is true, and it has been going
on for years.

But that is democratic government , you
state. Not by a long shot , not in p rofessional
politics in modern times. \Ve live in the best
country in the world today b ecau se a fin ely
b alanced set of check and counter checks have
developed at all levels, ind ividual, ward, city,
county. state, and national, keeping every­
one aware of current situations and on their
toes. The very intricate system of lobbying at
all levels of government, from your local school
board to congress, is an extremely important
part of th is system of government that we are
justly p roud of. I'll guarantee you are no t first
in line waiting to vote in some local or even
national e lection , but even a hint of increased
property tax will put you firmly up front
pounding the desk of your alderman or town
counci l member, etc. I've never heard of a lob-
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by in \ Vashington actually representing me as
a US citizen, but there are hundreds of them
represen ting in fine detail every facet of my
every day action, each highly specialized in a
certain field . T his I can und erst and and now it
is apparen t to me how IoAR can p rovid e an
aggressive and healthy add itional service
to every amateu r. Just keep in mind
that each of us is an individual with diver­
gent views, pet-peeves, and care-less's . If you
don't think so just ask your wife-I wouldn't
dare ask mine!

Let me illustra te my point. You are a paid­
up member of loAR and without your indiv­
idual approval, I am a temporary d irector of
IoAR. I am p rofessionally employed in elec­
tronic industry, an advertizer and paid-up
member of ARRL-QST and am going to stay
that way. That lost about 25% of you. I think
we are too little and too late and am sure we
are going to lose much of ou r HF bands in the
next few years, and think we are getting just
what we deserve for lack of effort. That
aliena ted another 50% right there. D UD just
Hipped. ~I y opinions on how to clean up the
HF bands are well known by some, but in
particular by the FCC. My petition to them,
countering the ARR L foolishness, makes oper­
ation on any mode on any HF band a privilege
that must be earned by each individual ama­
teur by personal effort to expand our knowl­
edge of VHF-UHF, by extended occupancy
thereof with state-of-the art equ ipment, home­
brew, kit or app liance. T ry to DX-country hop
and keep your HF privileges under these con­
ditions. If you th ink I'm kidding just forward
SAS plus for duplicating cost and you can
read a copy of this bomb. That eliminated most
of the rest, but just to make sure, many in­
dividuals and d ubs have heard me expound
on why T echnicians should be re-newed after
the 1st five year period by formal office exam,
only and that the cond itional situation stinks
to high heaven. Wowl

I do believe that VHF-UHF expansion is
our only hope, that a few thousand experienced
adult-oriented (no grandfather clause crutches)
HF stations can handle 10 times the true
emergency possible in the trivia current today,
and would present an image to the rest of the
world that would help us expand amateur
radio, rather than destroy what we all love and
wish to p reserve, as is now happening. I think
that the most important single quality of Ama­
teur radio is that you t ransmit only if you
desire, say only what you want about you r
views, circumstance, convictions or color and
can shut off the rcvr and h it the sack at your

JUNE 1964

convenience. T here has never been a social
precident similar in history and any person.a)
effort on our part is well spent to preserve It.

I am sure you do not want me standing up
representing your personal interest in amateur
radio, for these aren't your likes and desires.

This is precisely my poin t.
10AR is composed of individual members

and there is no reason each cannot aotively
but even several thousand individual cries in
promote and lobby for his particular specialty,
the wilderness have no effect without some
form of co-ordinat ion . Whether by design or
fate each of the temporary directors in loAR is
fairly specialized in sphere of influence and
personal interest.

[ propose that loAR become the most
vocal stridently-insistant lobby in the ama­
teur world . Guided by direction and
suggestion of the directors, each in his
own special interests, thru our own chan­
nels and the pages for [oAR in 73 each month,
each member should direct one personal mes­
sage per month to his ARRL Director, a per­
sonal message to the home address of John
Huntoon or other salaried employee of the
League, and one to the most appropriat.e Wash­
ington address indicated by current mfonn~­
tion. Not by mail, after aU we have a fantastic
communication system in amateur radio. Can
yOll imagine the result in these comic strip
nets on 80 CW when 10,000 30 to 50 group
messages hit the NCS. After they give up, we
will handle them on [oAR relay. For the first
time RrrY and plenty of it is a necessity.
H ere is an opportunity for a traffic organiza­
tion that people will wait in line to join. If
you think the Military won't ~uddentIy be in­
terested in this type of operation, thmk again.
The possibilities and complexi ties c?ul~ .only
be handled by amateur radio. Each individual
loAR member can represent himself, or abstain
from any issue. E ach Director rep resents spe­
cial amateur interests, not geography or mass,
acting as a focal point and director of atten­
tion .

For some reason I have an idea that thought
of mail or phone calls around Hdqtrs isn't
going to be popular discussion, for the next
few vears. Just to keep those lovely secretaries
busy: every member should write and ask one
detailed technical question in regard to any
curren t QST tinker-toy project every month. I
have never known a group that talks as much
and says so little as the US Amateurs, but if
each reserved just 150 well chosen words a
month and directed them in certain d irection s,
mountains would n't move they would run.
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Special

Surplus
Our special surplus issue last year brought

so many compliments that we thought we'd
bring it up to date. We've been using the
catalog section quite a bit here at 73, but then
I'm a surplus nut, as anyone can verify that
has seen our bam.

There was a time when I darned near swore
off surplus. It was right after the war when
the War Assets Administration was giving
large lumps of surplus to schools that would
accept them. Well, imagine my d elight when
an SCR-547 turned up in the vacant lot next
to my school. As president of the radio club I
could see where we had some fun ahead of us
trying to convert that into something useful.
\Ve tried to get some official action from the
school on the thing, but couldn't find anyone
to accept the responsibility. We got more and
more frantic about it as the local kids played
war with it, using the tubes for grenades and
smashing everything breakable. Finally, in
desperation, four of us rescued the remains for
the club. This brought officialdom to life. The
school decided that everything would be al­
right if we paid for the parts destroyed by the
local kids. It was a bitter pill for us, but we
paid. Somehow I've never encouraged anyone
to go to that school since then.
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I've been buying surplus again so I guess
the wound has healed . We're busy converting
APX-6's, AXT's and ART's for 432 and RDP's
for w atching the UH F bands for activity.
We've got a surplus TV camera chain and
some wide band F!\1 gear. We hope to have
all of this working from 73 mountain this sum­
mer.

Surplus has done a lot for ham radio. \Vhere
would two meters have been if the SCR-522
hadn't been available in huge inexpensive
quantities? Thousands of them were put on
the -air . I wonder if the original Gonset Com­
municator would have made it if there hadn't
been all those 522's around? I'm still using a
522 as a driver for my high power rig on two
meters . . . the final is a piece of surplus too
( Herbach and Rademan $29.50) . How many
of you have not converted an SCR-274? Not
many.

I buy surplus because I am a cheapskate
and I want to get the most hamming with the
least dollar investment. The following pages
represent a pretty fair catalog of the surplus
that is available today in all parts of the coun­
try. It is a lot easier to read it here than to try
to visit Boston, New York, Ohio, Chicago and
Los Angeles . . . and most of these fellows
don't have time to pu t out a catalog.

Catalog

Sect ion
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SPECIALLY SELECTED "GOODIES", the CREAM of MILITARY
and INDUSTRIAL SURPLUS at SKIM MILK PRICES.

new, In

include

l1C ; 10/$1 .00
65e ea: 5/$3.00

cover. BRAND NEW

conductor , low loss;

A) CH-259, chassis male, for SWR bridges, l ·R relays,
VFOs, etc. 95c ea r 5/$4.50

B) DOUBLE MALE, DO NOT BIND, 89c; 5/$4.25
C) S-239, one hole chassis female SOc ea
D) Pl-259, El 50-239, F) UG·21/ U, choice 35c each; 12 for

$3.75; 100 for $30.00
E) UG-175, or UG-176/U,
G) Pl·258, double female ,

CO·ax CAiLE
RG8/U. poly-foam. non-contaminable

50 feet $6.50; 100 feet $12.00
RG58A/U poly·foam. stranded cente r

50 It $2.50; 100 It $4.75

NUVISTORS-NEW, RCA, Bulk P.acked
7587, tetrcde , 5 watts on 2 meter, $4.50 ea
6CW4, sharp cut-ott triode. $1 .85; 3/$5.25
SOCKETS, for above, 15c ea; w/3 above, 3/35c

RilS/ARC-l , 100 to 156 MC Transceiver
10 channel , crystal cont roll ed, with
separate guard (monitoring channel) .
9.1 MC IF. Complete with 2 832A, and
all other tubes. 7'12" h, 10'12" w,
191/2" d. Very excel. used, less 24v
dynamotor with convers ion instruct ions
and schematic . $25.00

RT82/APX-&, 1296 MC Tran sponder (transceiver)
Tunes the 1296 MC ham, or " moonbounce"
band . Complete wi t h all tubes. Very excel­
lent used. SI7.00

All items guaranteed as described, new except (.) removed from equipment, usually
good operable condition" Prices are NET, FOB Our store, Chicogo. Moil orders, please
enoug h for postage & insurance, excess returned with order. Illinois orders, odd 4 %.
Ip·274/ AlA.10. PANARAMIC ADAPTER , for 2 meter. JO Me CO-AX CONNECTORS, LOWEST PlICES

in, 10 Me width ; nov 400 cycle
power supply. Cu ick, easy conver­
sion, to 60 cycle, solid states
power supply; also conversion to
14 Me input , if desired . With con­
version schemat ic and inst ruct ions.
Ex. used, complete with 3BP-l and
17 other tubes. 73/4" w. 5" h, 19" d.
Shipping weight 25 pounds. $40.00

Rll , 190 to 550 KC RECE IVER

" Q-5er REBORN" With 85 KC
IFs. see Sept. 1963 issue of 73,
for conversion. Complete with
all tubes, Ex. used $20.00;
NEW $30.00

EIMAC HR·8
plate caps, .578", for 8ll , 813, 866,

$.79 each 4 for $3.00

HEAl DISSIPATING TUBE SHIELDS
See page 24 to 27, Feb. 1964 Issue

=
of 73. For min iature t ubes. Made by

, CINCH.
1112/1 high, for 7 pin 2" high, for 7 pin

Ave., Chicogo 16, III., CAlumet 5-2235

9 Pin t ube Straighteners. BRAND NEW, by STAR. All metal.
35c each, 3 for $1.00

I' ll be at: Starved Rock, June 7, (Ottawa, 111.);
Lancaster, Oh iO. June 21.

TUBES-TRANSMIT, RECEIVE , SPECIAL PURPOSE
3B28* $3.25; 6005 $1.75; 815 $2.50; 5892 $1.50

$1.00 eaen, 4 for $3.75
807*; 6D06B; 1616; 3B24; 6J4 *; 2021; 6AN4" ; 5687 a

89c each; 3 for $2.50
6AS7G, or GA* ; 6Y6G*; 5R4GY *: 6L6GA*; 6AG7*: 5T4

79c each; 3 for $2.25
VR- 1OS; VR-150; OA2* ; OB2* ; 12AT7 *; 12AX7* ; 5651

69c nch, 3 for $1.95
6AC7: 6SG7Gl; 12SG7; 12K8; 12A6; 6SN7GT*; 6SL7Gl
6AG5*; 6AK5*; 6AL5* ; 6A05* : 6AU6* ; 12AU7* ; 12SF7

49c each, 3 for $1.35
5Y3GT*; 6X5GT* ; 6K7; 12C8* ; 12SR7" ; 6C4* ; 12J5*

29c each , 4 for $1 .10
6SH7*; 955; 957; 1626; 6H6" : 76: 7193; 14B7; 7E7

Heat dissipating
etc. NEW

1625 TUBES·OUR VERY BEST BARGAIN
NEW, bulk packed KEN·RAO, 19c each. Min mail order
121$2.00; 50 for $7.50

E

c

W/cablnet, no panel

" Q" MULTIPLIER
The Important parts for this
unlt-3aO mmf & dU-30 and
60 mmf variable ; 455 KC
IF; 20k pot ; " Q" coil, wiri ng
diagram & schematic. NEW

$5.00
$5.75

Vacuum capacitor. 50 mmfd 5 KY.
* clean, good. $2.00: 3/$5.50

:' ,~- ,. ~ , ', ~..-_ .
u. ,>'. ' ,

.~

COMMAND SETS, back to 1947 pr ices!
l ·18/ARC5, 2.1-3 MC, for 160 meter.
Ex used $5 .25; BRAND NEW $6.50
T·20/ARCS, 4·5.3 MC, for 80, 6, or
SSB VFO. excel. used clean $5.00
BC-458, 5.3·7 MC, for 40 meter, or
CENTRAL ELEC, SSB. li ke new $6.50

CENTRAL ELECTRONICS'

VARIABLE CAPACITORS-PI NET, APC

A B D
A) 5 gang, 402 mmflsec. total 2010 to load 160 meter,

no lnducance. %" shaft. 60:1 worm drive ,* good 12.50
A) AS above. less drive 2.00
B) 3 gang. 440 mmt/ sec. % " shaft 2.50
C) dual 150 mmflsec. 1 KV, If./I shaft $2.50
D) dual 250 mmf/sec 1 KV, If./I shaft $2.50
E) dual 140 & 365 mmf, for BC rec. 39c
G) 143 mmf, 600v APC. If. '/ shaft. 69c: 3/ 1.95

J <,;.o,~ l.;
~?'J,o

Be Electronics 2333 S. M;ch;gan
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$35.00

B8 MH TOROIDS. Two types ava il­
able. Open and potted. Used for
many appl ications such as power
supplies and teletype.

Open style SOc each
Potted style 65c each

FL-5 NAVY BEAM FIlTER,
used as 1,000 cycle filter.
Wonderful for CW use. These
are brand new, boxed, wi th
cord & PL-55 phone plug.

$3,00

REGULATEO TRANSISTOR POWER SUPPLY
Model 212 by Electronic Measurements. Output 100
volt at 100 rna, variable. Standard rack panel mount,
metered output. Used, chec ked OK.

SNIPERSCOPE, M-3, late model, permits viewing in
total darkness. Ready to use, includes 20,000 volt
power supply. You furnish 6 volts DC to operate. Used,
checked out. Rifle shown in picture not included.

$225,00

$45,00

\

$125.00

LM FREQ. METER, Just bot an­
other batch. Condition xlnt. with
original callb. book and xtl,
power plug, schematic.

$55.00

PRS·3 METAL LOCATOR, Recent release,
brand new in mfgr boxes. We include
fresh batteries, tnstruc. book, spare
tubes. and we open and check each
unit for operation prior to shipping.
When you re ceive the PRS·3,
it is ready to operate and
ready to find gold, be er 1- . '-' , . ..... .......

cans, metal of all ki nds, gum wrappers, etc.

We have a few original Navy power supply trans­
formers, so that you can make up an AC power sup­
ply. Xfmr on ly. $2.00

ROZ RECEIVER, 10 channel crystal controlled, 200-400
me, 115 volt 60 cycle power supply. Navy surplus and
made to highest standards. Cost $2,500.00 each, We
offer brand new units, original boxed, with antenna,
plugs, schematic and crystal figuring data. Shipping
wgt. 235 Ibs.

MOOULATION TRANSFORMER. brand new, good for 50 watts with 807's. Convenient size, made l or
Collins Radio lor Navy use. 6000 ohms to 6000 ohms $2.25 ea.

TELETYPE TAPE $5.00 CASE
For perforat ing, 11/16 wide. Oiled, case 01 40 rolls
only $5.00. Case weighs 50 ibs. Buy two and save on
shipping.

GE PYRANOL CAPACITORS
.25 mid 5,000 Volts
10 mId 600 Voils
1 mId 3.000 Volts

$2,00
1.00
1.25

POLYFOAM COAX CABLE . . . FRESH
RG-8/U 9c It.
RG-58/U 4c It.
RG-59/ U 4c ft.

350 WATT DUMMY LOAD
We send you 7 non-inductive resistors each 344
ohms. Connect them parallel for 50 ohm load good
lor 350 watts. Bag 01 7 resistors $1.25

ALL MATERIAL FOB LYNN, MASS.

-.JOHN MESHNA, -.Jr.
Surplus Electronic Material

19 A LLERTON ST. LY 5-2275 LYNN, MASS,
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UG2 60 /U UG -60 4 /U

UHF TV TUNER $4.50
Complete with tube, used to convert Dumont
TV for UHF channels. Seem to be useful with
other types TV or use as converter. All unused.

BC·221·AH UN US ED .. . . . . .$ 80.00
BC·221·AK UNUSED 100.00

IBM WIRED MEMORY FRAMES.
Removed from high priced computors. Exlnt
condit ion.
4,000 core $12.50
8,000 core , 15.00

16,384 core 35.00

M·359 25c

UG-175 15c

UG·176 15c

SO-239 35c

Pl·259 35c

Pl·259D 90c

SD-239SH 40c

UG-260 35c

UG·604 35c

Pl·258 75c

UHF SERIES

U~U ~
50-239

M-359

~
s o- 2 3 9 S H

~~

Pl-258

MAT HI FREQ TRANSISTORS
Micro-Alloy Transistors.

Hi frequency.
5 fo r $1.00

MEMORY DRUM w/ drlve motor, 40 read-write
heads $75.00

SPECIAL * SPECIAL * 2 AMP SILICON RECTIFIER, 1,000 PIV $1.00 SPECIAL

2N696
2N697
2N711
2N705
2N784

$30.00
50.00
50.00
60.00
70.00
60_00

Collins Autotune Transmit­
ter, extremely stable and
suited for side band. Writ·
ten up in QST Del. issue
1963. Used, with lubes.
.. ... ... ........ $50.00
We have parts, what do
you need?

LAMBDA POWER SUPPLIES

AN /ART-t3 100·WATT XMTR
11 CHANNELS
200·1500 Ke
2 to 18.1 Me

UNBELIEVABLE NAVY RBA LOW FREQUENCY
COMPUTOR GRADE CAPACITOR RECEIVER

80,000 mfd 12 vol t $4.00 RCA mfg, tunes in fou r bands from 15·600 kc.
35 000 mfd 12 volt 350 Direct reading dial, used by the Navy up to

, . . . . . . . . . . . . . . . . .. . recent date and just being released. Outboard
115 AC 60 cycle power supply with each. Just
the thing for you old shipboard sparkies. Also
picks up the new long wave Navy stations on
60 kc. $95.00

2N389 NPN SILICON POWER
TRANSISTOR

TO-53 case, 85 WATT 60 volt Sil icon
$1.00 each

SILICON MESA TRANSISTORS
2 for $1.00

NPN 2 Watt 80 MC TO·5
NPN 2 Watt 100 MC TO-5
PNP 150 MW 150 MC TO·18
PNP 300 MW 300 MC TO-18
NPN I Watt 200 MC TO·18

Used, good shape.
Model # 28 .. .. .. .

# 32 ..
# 32M ..
#C·280 .
# C·280M ..
# C-281M ..

SILICON CONTROL RECTIfiER S
PlY 2 amp 2D amp
50 1.00 2.50

100 1.60 3.00
200 2.00 3.45
300 2.50 3.75
400 3.00 4.35

21 VOLT DC 40 AMP POWER SUPPLY
In put of 115 or 220 volt s AC 60 er,de.
A husky powe r supply useable n a
multitude of ways. A su itable venae
will penult va riable voltage f rom (}'32
volts DC out. Shlppln, wgt. 150 Ibs.

$50.00

MESA TRANSiSTOR 500 me
TO·18 case, sub min.

Germanium PNP, Vee S volt,
Ie 50 mil , 150 mw powe r

#TRAN5-S 80 ea.
3/ $2.00

ALL MATERIAL FOB LYNN, MASS.

~OHN MESHNA, ~r.
Surplus Electronic Material

19 ALLERTON ST. LY 5-2275 LYNN, MASS.
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NAVY BEAM FILTERS
1020 cycles, same os Fl-8 but more elabora te, with cord
and PL· 55 plug , Switching con trol on slon t poneI for
eosy viewing. New $1 .95 ea.

Patch Cord Kit
Consist ing of 2 ea. 24 inc h cords, 2 ea. 14 inch cords
a nd 2 eo. 6 inch cords. These come complete with plugs
tha t fit s tanda rd meters a nd test eq ui pme nt. Used for
quick connec t, a ll for 97c

TCS REMOTE SPEAKER
5" high quali ty, Jen sen PM speake r. A built in trons­
fo rme r is a match tor ony low impeda nce headset output
jock on any receiver $4.95 ea.

GEIGER COUNTER
Uses fa mous Geiger Mueller Tubes, which detec ts gamma
radia t ion. Comes complete wit h ea rphone an d battery.
New only . . , $4.95 ea.

WIRE RECORDER
Compact wire recorder. Used for rec ord ing conversation
in flight. Ca n be used in a utos or boots since it operates
on ba ttery power " $7.94 ea.

SELSYN MOTORS
such a s 5C, 5F, etc . 110 volt 60 cycle $4.95 per pai r

60 MM MOVIE CAMERA
Magazine load type, complete with F3.5 lens. Batt ery
operated. In excellent condition $14.95 ea.

UPM 8 Signal Generator
Featu res, rong e 980 MC to 1230 MC. Can be used as
signal geenator, pulse gen erator, power meter and re -
ceiver $49.50 ea.

TRANSMITTERS AND RECEIVERS
ARC-4 transceiver, 4 channel cryst a l controlled. Makes
on excellent 2 meter mobil e $29.50 ea .
12 VOLT DYN AMOTOR for above $14.95 ea.

ARC-5 Receivers
3-6 MC automatic selector type $7.95 eo.
6-9 MC 6.95

ARC-5 Transmitters
2-3 MC $4.95
;-4 MC 6.95
4-5 .3 MC 4.95
5.3-7 MC . , 4.95
BC 456 Modulator for command transmitter , . ' 3.95
ARC-5 VHF transmitter 100 -1 56 MC 14.95
APX-6 ",. . .. 14.95
50 CH ANNEL ARC- 1 transceiver 100-1 56 MC for 2 meters
or eve n 6 meters 49.50

MOBILE POWER SUPPLY
T2 volt t ransceiver power supply consists of dua l dyna ­
motors. Mounted on filtered base with sta rt ing solenoid
420 volts a t 200 MA ond 200 volts at 100 MA. Con be
used for ARC- 5, ARC- 3, 522, etc.

SPECIAL
RA -62 POWER SUPPLY, no volt AC recti f ier Power
Supply for 522, ARC 3, ARC-4, ARC-5, etc $39.95

Teletype Power Supply
150 volts AC input, output 120 volt/75 at 35 watts

$4.95 eo.

TELETYPE
88 MH mounted In a prot ect ive casi ng in new condit ion.

5 for $1.25

MOBILE WONDER
12 volt s in, 24 volts out at 4 a mps. For operati ng 24 volt
equipment on your 12 volt ca r baltery. IOx4x6 inches,
wa ter a nd moist ure proof $9.95 eo.

CHOPPER
6 volt 400 cycle. Uses : DC am plifier, to ne ge nera tor or
interrupter, etc. ' $.97 eo.

KEYER
Designed t o provide a uto matic ide ntificati on a nd to send
a uto matic signo l. Ca n be ued to key tranmitten , e tc .

$3 .95 ea.

REMOTE AZIMUTH INDICATOR
ASSYM.
Consis ting of 1-81 indicator, wi t h bu ilt in a utosyn a nd a
model 21lf1 selsyn genera tor with 60 cycl e transforme r
a ll for . , $4.95 ea.

PE-98
12 volt SCR 522 dyna moto r. New . . . . . . . . . .$6 .95 eo.

'02

RDZ CRYSTAL OVEN
Wil l hold 10 crysta ls a nd works on 12 Vo lts AC or DC

95c ea.

TEST EQUIPMENT
TS-13 AlP s igna l generator, with self conta ined wa ve

meter and power monit or. Frequency range from 9300
to 10,000 MC $7 5.00 ea.

ART 22 noise and gate genera tor. Ron dom noise generat ed
by a magne t ized 604 gas t ube, is a mplified a nd the

~r~~~~~ :~~c:.e .g. ~ t.e~..a.t. ~. ~~~~ .~~t.e.r~.i ~ ~~. ~$2r;Or~~ ~
TS-239 U/P Oscilloscope. 11 0 Volts operations. 10 cycle

to 5 MC duration of impulse. Th is eq uipment co nsists
of a ca librat ing voltage gene ra tor, a timing marker
generator and a trigger generator. In good co ndition

$89.50 ea .
TS- l02 AP rang e ca lib rator. Produces a squa re topped .

50 volt synchronizing pu lse. . $7.95 e a.

WHEATSTONE BRIDGE
Si mply modifi ed into a self co ntai ned whea ts tone bridge
by merely changing a few co nnections, a nd will ac cura tely
measure t he va lue of unk nown resistors, chokes an d
ca pacitors. New $7.95 eo.
Used ' 4.95

Teletype Power Supply
11 5 volts input, ou tput 120 volts/ BO a t 130 watts $9.95

Teletype Pawer Supply
11 0 volt input, output 120/ 130 volts at 200 walts $14.95

for Model # 15
Teletype Base
In new co ndition, less hardware $4.95 ea.

Teletype Keyboard
Brand new $19.95 eo .
TO COVE R ' $2.49 eo.

MISC. TUBES
6114 ruggedized 12AU7 5 for $1.00
1625 ' ' .. ' _ 4 for 1.00
I P28 Photo Multip lier 4.95 ea.
931 A Photo Mult iplie r 2.95 eo.
Sub minia t ure assortment removed from late equip.

6 for 1.00
3EP I scope tube . . . . 97 e.
3DPI scope tube 2 for 1.00
2C46 lighth ouse , 1.75 eo.
2C42 lighthouse 1.49 ea .

73 MAGAZI NE



Germanium Rectifier
Mounted in heat sink plote, 200 volts 5 amp per plate,
4 plates in stock can be assembled to highe r current
lower volt age $1. 49 per plate

2 VOLT STORAGE BATTERY
Rechargeable type, 20 amp hour $2.49

6 Volt DYNAMOTOR ASSYM.
Mounted on a 19" panel, completely filt ered, output
225V at 60 MA. New $2.96

HOFFMAN SPECIAL
Hoffman TV remote control, consisting of 8 push button
chonnel se lector, motor drive and remote sp~ker, 25' of
coble, new $6.95

Hoffmon Stereo Remote Bolonce
For remote contro l baloncing of 2 speakers complete with
25' of 3 wire cob le. New $1.95

MODULATION TRANSFORMER
Collins 20W, 200 to 5000 primary Z 6000 s«ondary
Z 6000 97c eo.

2 for $1.75

NAVY WEATHERPROOF
OUTDOOR SPEAKER
12" diameter, heavy duty housing was used on shipboa rd
for spea king to navy personnel, mfg. by lensen. Srand new

$17.50 eo.

CRADLE TELEPHONES
WITH DIAL $3.95
Without Dial 2.95

WALKIE TALKIE SPARE
PARTS KIT
Consists of 24 crysta ls, 5 antenn a coils and 5 t onk coi ls,
all in wooden carrying case $3.95 per kit

VHF FIELD STRENGTH METER
With 200 microamp me ter and collapsable antenna ,
vernier dial tunes from 90 to 160 MC _$9.95

SOUND POWERED TELEPHONE
HANDSETS

consists of 2 sound powered handsets. 200
feet of wire, light compact and new all for

$14.95 per pair

24 VOLT GENERATOR
10" long by 6" in diameter. Produces 2SV DC a t 25
amps $7.95 e a.

VARIACS
3 Am p variac 125 volts 60 cyc les, in good condition

$6.95 ea.
115 volts primary, 240 volts 10 am ps seconda ry $29.50
115 volts prlmory, 0 -135 volts se condary a t 15 amps

$ 29 .50
110 volts, 10 am ps, 400 cycle $3.95

ONE OF KIND
TS-1 47D Te st set . X bond si gna l genera t or, like ne w
condo . . . . . . . . . . . . . . . . . . . .. $ 350.00 e a .
TS-323/ UR Fre qu ency meter 20 to 450 MC

$ 195.00 ea .

0 5/ 8 pocket scope 3" porta b le ... . . . $97.50
TS 186/ UP Freque ncy meter. 100 to 10,000 MC

$195.00 ea.

TS 175/ U Freq ue ncy mete r 85 to 1000 MC $ 149 .50

TS 174/U frequency meter 20 to 250 Me $ 149.50

USM432 precision campact scope 6"lIlS "1Il1 4" $ 149 .50

TS- 148/UP Spectrum Analyzer $ 195.00

GONSET COMUNICATO R 111 . W ith crystals b cellent
cond it ion $135.00

ARMY SNOOPERSCOP ES in carrying case g ood eee-
d iton . _. . .. . $35.0

AN /U SM-24 Osc illosc ope $22S.DO

SPECIAL
ARClTll VHF Tran smitter, covers 116 to 132 MC. Can

be used on 2 meters with sli9ht modification.
2 watt output. 4~" x 6" x 4~". Weighs
3 ~ Ibs. With tube $19.95

SPECIAL
Sext a nts Late st yle, features a utomatic avero\Jing reed ­

ings. All you do is sight it. Auto matic fea tures
pives you overag e reodi ng of about 60 sights
In 2 min. wit h ca rrying case $8.95

Te lephone Diol
St and ard Phone diol s idea l for use in a ny remote control
relay ci rcuits $1.25

Antenno Reloy
BC- +42 consists of switching relay, 0-10 RF indica tor 6-
50 MMf vacuum capa cito r new $2.25

CRYSTALS
100 KC mounted in metal sea led holder Yl" spa d ng.
New not surplus $4.95 eo.
1000 KC metal sea led holder ~ .. spa ce 4.95
10,000 KC metal sea led holder lh." space 2.95
200 KC meta l sea led holdc r ~ .. space 1.95
Ceramic crystal sockets for ~ .. spacing 25c

for above crystals

Terms:
FOB our warehouse, LA.
Cal. 25% deposit with COD
order, Cali f. buyers add
4% tax. Minimum order
$5.00.

1624 SOUTH MAIN STREET
LOS ANGElES 15,

CALIFORNIA
Telephone, RI·91179
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DuMO NT * 32 1 Scope Camera. sun or variable -speed 16
mm. w/n. 5 lens, stand, 4 magazines, book, 39500
regular $1395 . _, . , . " , _, . , , ., , ." _, . . " •

T E KT RONI X :ttSI IA Test Scope 10 <:1-10 mc video pass. Sweep
callbr. i n usee/em. W/brand-new 5AB P 1 fl at- 23000
faee tube i nstalled . sens. 130 mv/cm. W / book _, •

59.50

99.50

395.00

175.00

400 CY, use

69.50

L&N Students Pot. jt7651 w/book, 0-1.5 v, stepa
of 'h mI'. +. 04% . _ , .

WE STIN GH OUS E PX-5 PRECISIO N DC VOLT .
METER %% FS 0-750 , _, ....

MET ER T EST SET TS-682/GS M.l, you fi x
one meter

L& N xetvtn- vaeies Voltage Divider 0-350', de to
same as potent ., +.01% , reads 4 dia:lts.
W/ i nstruct . to measure E & I . , . " " . . . .

Ge n. Radio ,it783A AF POWER METE R, r eg ula r
$410 ._ . . _..... . , ..

S TAB IL INE S429 Is Mil EM4106 6 tva eleetromech. line
regul. 95-130 v I ph 45-65 CY. ZER O harmon. 0 · 52 A.
Metered i ro cabine t, ese. used. OK grtd, 279 50
foh U tica, r- Y. .... , •

S T AB ILI N E EM type S345 2 kva made spechl for Litton
I nd . as CN, 203/MRN. same ckt. 1n slide-out 149 50
d ra....er , brand new fob Utica, N. Y. W/dwg. •

S OR E NSE N :tt lfnlO SPECIAL Line Voltage Rellulator, a ll
e leetronle, V' 105-125 v 60 <:1. Vo adjustable 110-120 v.
holds to 0.3% for ra ted line input variations Bnd for load
variations 150- 1500 VA. Max. harmonics 5%. 17950
FOR Los An I[. (factory overhauled) w/book _ _ •

HEWLETT · P ACKA RD ;tt7l 5A K lystron Power 9950
~upply, D eta ilS on reques t •

H EWL ETT- P AC KAR D .;tt717A Klystron Power 12950
!'!upply, Deta ils on request •

RCA :tt69 ·C (MI-7512-HI Noise & D is tortion Meter 99 .50
Gen. Rad io .:ft IS03·A Two-Sig nal AudIo Generator for use as

esc. 20-40.000 cy or me&8ure 1M by SMPTE or by CCIF
methods or measure Harmonics. W Uh Gen. R ad io :tt7S6A
Wave Ana ln er (4 cy width) for use as D etector 20-1 6,000

ZndiII~~\o~ta/~: va~~~ .. ~~,.8.2.S: .. ~~.. ~~~~~K 595.00

S TAB ILI N E IE-20060 : 3kva M ne
Volt, nesut. Adjust Vo 110- 120 T
1 ph 50/60 CY. holds + 0.1% for
line changes 95 -130 v and/or load
changes 0-26 A. Electronic, almost
Instant eorrect., no mvg parts , max.
ha r m. 5%. On 19'" rack panel 21"h,
14'1'1" dn, no cabinet. Mil Spec liS
d rrns & chokes. R egular $960, but
from us. brand new, W/dWKs. &
data 330:tt fob Utica, 279 50
N. Y. only .. , _. _. . , _ .
(If cabinet needed, add $30. 00.)

I MP EDA NCE BRIDGE ZM -SO/U (AN/URM-90) aimllar to
ESI' s jt250DA ($495). 3-unlt ecncenmc dial. Galva for
de null, magic eye for ac null, Int. osc. I kc. ext. to 10 kc .
.0001 ohm to 11 meg ±.15%; 0.1 uuf to 1100 ur +.5%;
(1.1 uh to 1~00 R +1%. Q, .02-1000; D, .001 25000
to 1.05 ; both +5%. W/Handbook •

HEWLETT -P AC KA R D ;tt80SA VHF B RI DGE .. , . . .. . 295. 00

B idd le-Evershed Bridge Megger 0-1000 megohms 150.00

SOR E NS E N :ttIO, DOOS : Same specs as the :tt3000SH except
0 - 10 kva. I<'actory overhauled & grtd, w/book; 59500
foh So. Norwalk, Conn. , _ . . __ . •

S ORE NSEN 3000s H is Mil -S pec R S drmr/choke electronic
regulator, 95-125 , in to 1l0-120 Vo ±O. l%. Max har m.
3%. I n cabine t, factory overhauled & grtd, 279 50
w/hook. fob So. Norwalk, Conn. . _ ____ _ __ '

S IGNAL COFi P 1·49 (ZM-4 ( )/U) Wheatstone Brlld~5.'0'0·
prox. 0.1% aceur., 0-10K X.OOI to X100 'l
w/ Instructlons . ,., .. ,.,

HEW LETT · PAC KAR D "High StabiUty" :tt710B In cahlnet.
unmetered, adjustable ve 100-360 , de, 0-100 37 50
rna. also 6.~ vac 5A .. _ __._ ._ '

L&N ;tt5365 Power Cable Fault B rid ge plus 275.00
6 amp R heosta t .

S HALLCROSS .it617B %. L1 MIT BRI DGE O HC 188.00
by ~hallcrosa , .

P OW ER DESIG NS I NC. .;tt304M2 rack rntg regut pwr Rpll
250-300 vdc, 0·500 rna plus two 6.3 vac SA. Two 89 5u
Weston :tt741 1% meters tor E & I _ _ •

79.50

79.50

RCA WO-56A T EST S COP E has 7'" CR TUB El
DC to 500 kc. sweeps 3-30,000. With book

T EK T RON IX :tt5 I1 A O 18 aame plus v toeo D elay Line 275.00
RCA WO-79A Is 3~ scope with meter In rront

panel for use at VTVM

NA VY EAO POWER SU P P LY FOR TB X R EC E IVER bra nd
new with s pares , eaally modified to standard 9 95
recelver -tYPII (unregulated) Rup ply •

S OR E NSE N B · NOBAT RON :ttSOOB RAN GER in cabinet
w!2, meters for E & I . 0 -300 VDC, 0-150 rna. Reg. 0. 11';%
max. rlppll' 5 mI'. Also two 6.3 sac 5A outputs. 69 50
Regular $310.00 but teem us only •

Du MO Nl jt40 IA & 40lAR (Rack Mtl Is "the most ad­
vanced Iew-rrec . scope ever made." DC-150 kc. sensu. 10
mv/cm. H ard - t ube eween. I de ntica l X, Y am- 19950
plHlers , ., .. .. , .... ,.. ..... . . .. . ... . ... . .. .. . •

$850 TEST OSCILLOSCOPE FOR ONLY $39.50
T EST SCOPE TS · S4( )/AP : Ready to use! Internal hard­

tube sweeps 10-50.000/ sec., plus triggered swee ps for puls es.
Yldeo 11 cy to S'h me. Msgnlr. lens stmutates apnearanee of
a 5~ picture. W /reprlnt or 11 Handbook pages. Checked OK .

DuMONT jtS04A most-fl<Jpula r DC- 150 kc Test Soope. 5"
flat-face CR tube. Vert. Den. caUbrated. 14950
W/boot ,_, " .. "" " .. , •

Du MONT :tt264B Calibrator for vert . den.. any aeope 14.9 5

S P E NCE R·KE NNEOY LAB S :tt202 Wide-Band Chain Am­
pli fi er . fixed gain 20 db. 1 kc to 210 mc; rlae time .0026
usee. ZI & zc bot h 200 ohms. Vo max. 4 v rms. 12500
W/regulated power supply . , . , .. , •

HAN DY· DA NDY ROTA RY INVERT E R puts out 115 v S
ph 400 Cy 250 VA. I nput 28 v de 22A. w /xrat- 995
ing plug. checked , . . .. •

P OWER S UP PLY FOR ART -I S and other similar Tra nsmit­
ten. You ma ke the 24 , de 10 a mp' JOU need with Jour
drmr &. , IUclon reenners : plentJ' of room in the eab1n~.
Thb uni t fu rnbh811 bot h HV'. JOU need t1ltered. ISOO V
at .35 A a nd 500 V at . U ri A. Metered , In ha ndsome cabinet
3j" h , 2l~ wd. 15~ dp., n"'l wt 229 Ibl , Ihpg wt 1150 lbl.
NEWl Gen. xteei.. cost Navy $1000.1)01 FOB 7950
T acoma . Wn. with da ta, no plul" •

S ORENSE N :ttQ-2S·0.5 neau tated D C Power ,supply In cab.
inet, unmetered, all solid state. VI 105-125 V. Output adjus­
table 18-38 \I' de, 0-500 mao holds to %.% for wmbined
line & load changes. Regula r $200.00. From us 39 50
F OB Los Angeles only .. _ _. _ ,_,_ •

MA LLORY P OW ER SU P PLY NA- I500 : Vi 230 v 3 ph 60 cy.

i~~b1lfe~ ira. v 100 A or 24 .~ ..~~ ..~: . .~OB 79,50

MAG- AMP REGU LATED DC P OW ER S UP P LY. Perkins
:tt28-30 WX:\I. Vi 95-130 v I ph 60 cy, Vo adjustable
24-32 v. 0-30 Amps. Max. r ipple 1% . Static & D ynamic
regulation 'h %. 2 large 2% meters. Perkins 19500
price $723.00. F rom us fob LoR Angeles only •

G EN ERAL RADiO ,:tt 1217A UN IT PUl$ E R with .:ft1203A
pwr snrr. ruse ttme .05 usee, fall .15 usee. 0.2 to 60.000
usee duration, calibrated. Top flat to 5% , over- 99 50
Bhoot l/thal: 2'h% at max. amplitude. •

DRE SSE N-BA R NES :ttS· 150B 1n rack cabinet w/metee. 0-300
V de regulated 0.15% line & load , 0-150 rna. 6950
plu~ negath'e 150 v de bias. plus 6.3 v eo CT 6A '

DR ESSEN . BAR NES .tt3 · 1.5 MB: Regu t. Pwr Sply, rack mte,
w/2 lar ge meters for E & I . 0-300 vde at 0-1500 129 50
rna nlua 0 to - 150 vde plus a.asae ct. 10 amps '

D RE SS E N-BARNES 03- S00E. Regulated DC outputs 0-300
\I' at 0-150 rna plus 0-300 v at 0-300 rna plus 0 to _ 145 v
at 5 rna plus unregulated P owerat at -w ntroUed and metered
10 v ac up to 10 A. SmaU meter for AC , two 9950
large meters for DC E & I '

E LE CT RO NI.;S MEAS . CO RP. .tt200B: Reg. D C supply 1n
cabinet w/2 large meters, 0-300 vee, 0-1 25 rna, 6950
1% reeut. line & load, 5 mv max. r ipple •

ERA JtTRSOO-1 ALL S OLI D -STATE r egula ted DC supply in
cabinet w/2 meters, adjustable Vo 165-300 vdc at 0-1000
rna. I.Ine rezut. .05% 105-125 v, load reg. 0.1% 12950
Hegtrlar $595.00 .. •

Sorensen ;tt500S : Same specs as above except 9950
fl- 'h kva. Cheeked , RTtd, fob Los Angeles •

S OLAVO LT ;tt5106: H armonic-corrected Sola Constant- Volt­
age T ra nsformer 500 W in case w/contln.-adJust. auto-
transformer for regu l. 0- 135 v ±1%. Unmetered 4950
model, . . ,., . ,."., . ... , ., . . . . ,. . . . . . . •

SO LA 190· 2sr Vi to 230 Vo +1% fob Los Ang. 89.50
G.E. Isolatin STEP-D OWN/STEp·UP xtrmr 120/ 49.50

240 v 1 ph 50/60 er 7',i ha fob Oak la nd

P L E NTY MOR E: For example, on way In to us now 1&
H ewlet t -P ackard 0-10 mc digital counter; not mentioned here
is ou r large stock of Brush graphic recor ders , vaetan mv
recorder , t ransfstcr tester, tube teeters. tuning fork oscillators,
VTV?\I ' s etc. Always B uYL'IGI S O IF YOU nAVy. S OME­
T H lKO T O SELL us, tell UR about It and PUT A P RICE
O~ IT same as we did in th is ad . . . we didn't ask YOU
for orfers I AND WR ITE US ON YOUR S I' EC I FIC N E EDS t

UNIV. EL ECT RON ICS T WIN Regula ted Supply. Switch puts
two 0 ·400 Y DC in series. in oaralleI, or either or both
se narat elv. Approx. 65 W from each output, self protecting.
If load Increases to max. on meters or 250 ma, tops at
250 v, won't rhe above. At 100 rna . each supply tops
:~ ~10AI' . 2 large m~~er.s: . ~I.S~ ..2..S~~~~~t~.~.3 v 129.50

R. E. GOODHEART CO., INC.
Box 122D-GC BEVERLY HILLS, CALIF, 90213

Phones: Area 213, office 272·5707, messages 275·5342.

104 73 MAGAZINE



TS -69/ AP WA VEM ETER 350- 1000 me, w/Callb. 6950
Charts . tll n ~ for max, re Rd ing on large M lcro am""t pr •

57.50

150.00

LM FR EQU EN CY MET ER S 125 ke- %O me, wHh
CaL bk, plug. xt!. inst ruct .. gorgeoul

T S -i 75/U F REQUEN CY METER 85-1 000 me. crsstal call­
brated, wn se ria l- Illa tched Ca l. B k , & H andbook.
('"e. condl tlunl

G E NE RA L RADI O Type 620A FH1':Q IJ1':I\"CY MI<;-
TEn. 300 ke to 300 me, .01% , cr}'s tal ceu - 99.50
brated

TS·1 86 ( · ) /UP FRE QUEN CY METE R, 0.1 %, crysta l eahbrated.
100 mc to 10.000 mel W ith ca libra tion book. 199 50
crysta l. waveRuide - to-Coa" Adapt..r. H a ndbook •

MA KE P OW E R S UP P LY for L.\ l'. lIud /or '1'::> - 175 by mudUY­
lug hr and new ": AO 110 C1 po rtable power euocuee with

I nst r uet fc ns and Silicon Dlodel we lupply. 9 95
47 lhs fob San D leRo •

LM F RE QU ENCY MET ER same &I above except wlth some -
wha t dOR-eareu calibratlon book, e ua ra ntee d 42.50
100q'~ rPlid ahle! On ty

l'\ allle hut wi thout the HTlH addition fob Han Anton io 179.50

TIME PAY P LA N : All}' purchase totalHnl' $160.00 or more
send us ooly 10 % for Down I'ayment l

ALL. BA N D SS B RECEI V­
ER BAR GAIN : R -45/
AR R -7 has 2 st ages RF,
2 s ta ge s 455 ke I F ,
se pa ra te Local u se. w/VR
AF. S -Metee , Noise-Lim·
Itcr , Crntal & non­
crys ta l IF P a ss III 6 paS!
ae tecttcns . . . alld 1I0W
we add I'ltODUCT DE·
Tt;CTOR In the empty
socket left by removal of
t he rerad iation supreasor preeedlrul the ht RF, Oo('s on
when BFO Is nipped on, works like a charml COXTI .....l TOeS
'r u ..... I XG 5.~ 0 KlJ to 43 MC I Voice , CW, MCW. With 120/
230 v. 50/60 cy power supp ly. ready to plUR III ami US"" .
1I0 T and S HARP l W Uh book 90 Ibs fob LA 199,50

BC·348 ·P Rcvr, cheeked OK operating, no power 6950
s upply . 1 .5-1~ me. W /SchemaUe ' , •

HALLICRAFTERS S ·37 R eceiver AM/FM w/6A K5 17950
subst t t ut tons a s al!<lve , 130-210 me AM/ FM •

49 .50

79.50r S· 468/ UP Ecnc B ox wyH orn , 8990·9160 me
-4---0, 5 mc

T S -311A /AP Echo Box: CO.\IIlI~EJ) W I TH Crystal 49.50
T est er I 8.30 -89 ]0 me

TS- 501 / UP Ech o Box 6250-3900 me

B OONT ON UNI VER TER 203 B beats your VHF signal gen­
zerator a 70 me to provide 100 kc to 25 me a t
sa me vc as YOII se t a t the VH F ge nerator. 99.50
-4--- 1 rib

NAVY VERSION OF GENERAL RAOIO #605·8
LP Mlerevott er, 9% kc -30 me

d ia l-calibrated ± 1%, T bands
& 30·50 me graph-calibrated.
CW or mod . 1000 CY, 0-50 % .
read on VT VM . Output eau­
brated % uv to 0.1 V at
lower plug & 1.0 V at upper
plug. Logging sCRle w/300
divisions & vernie r knob w/
135 d ivisions provide super­
accurate resetabili ty. 5 tab ill·
ty Is phenumena l. Holds a
zero heat with WWV for 12
hours with le ss t han 100 cy
dr Ut. Aligned . guart 'd. re ady
to use on 120 V. 199.50
60 ey, only . . ..

TS.41 3/U S I GNAL GEN. 0.75 -40 me . 1% . sn 279.50
raUb.. Vo caUb. to 1.0 v. Certlf. w/book ,

GEN RAOIO ' s SUPER ·DE.LUXE LOW ·FREQ UENCY
Standard Signal Generator ,it805 -C . In the euerent Cat. R
It Is almost Iden tical, called D :Model . at $2250. I n Cat, Q
it is C xrooer. $19 75. 16 ke-50 me. P uts 2 v Into 3T~
ohms: % r ead in g In to 50 ohms wi th si mp le 795,Ou
z-ree tstcr pa d. W I llouk . 100% grtd. ' ,

50% DISCOUNT 011 Gen. R a d io Standard Signal Genera to r
jtl 021A. ¥.. uv to } v i nto 50 ohms. ±2 db. a lso direct reed­
Ing 0 to · 126 dbm . A.'I 0 -50 %, 1 kc. l':xtremely low IpokaRe.
Cabinet w/Pwr U nit 1021P l & o sc. 1021P3. 397 50
40 -2S 0 me. 100% end OK . W l hook •
~ame excep t w/Ose. 10211'2. 2:;0-!l40 me 39 7.50
Ca binet w/ pl & 1'3 j ' L US "~X1'ltA plug · i n esc. 635.00
1'2. coven 40-!l40 me. 'h Cat. pr ice is

GE NER AL f.l A D IO WIDE - BANO BEAT _FREQ UEN CY OS.
C IL LAT OR Re nerates 50 cy to 5 me 1n 2 acc ura tely-call hrRU d
bands , pu t 10 v Into open ck t constant ± 1'h db. 12950
Xnt llen, Ra d lo 's $7,, 0.00 hut Qnly •

C. BA N D: POLARAO MS G· 3 S igna l Gen . 4.5 ·S km c. - 10 to
- 125 d bm into 50 ohms. Simllar to H ewlet t - 695 00
P a cka r Cl ' R $2250 .:tt61SH '

MEASU REM I:.NTS COR P. Mod . SO Standard Signal G en -
e rator : Z tc 400 me ±% %. Vo caUb.• .1 ov 375.00
to .1 v . iO(\% gr td, "' / book ,

NAVY LX·2 ia Wash. rnu . of Tech. vers ion of Gen . Rali to
Mod. 804B Standard Signal Ge ne ra tor , 7% to 14950
330 mc. 100% Rrtd. w/ schemRtie. " •

BORG.WARNER ( ROLLI NS) Mou el 30- A 40.7 -400 me H tlrh­
Pwr Standard Signal Generator AM. PM, CW, puts UP
to 10 volts t nto 50 ohm s w/accurate attenuator : in H igh
position fe,'" only ) puts out 10 watts at must frequencies.
W ith book. Current price Is $18.000 I E XCELI.EXT fo r
HF I measurements , Ante nna Pattern work, etc. 1295 00
100% Grt ri OK •

PRECI SION APP. CO. Ser ies E -200-C Service ma n 's 3950
RIRnal nen. 90 ke to 120 me, apparently OK •

NAV'I' LAE-2 BRAND NEW with ser ia lized cha r ts . graphs,
H a ndbook . puts out same uV as above but 520-1300 me
-4---1% CW & PM w/provls ions for external erne mod. AM
P '-I has variable PUlS6 width and de lay. W ith 129.50
all COI"S

WRITE For, PRI CES on T l'i -419/ U, 900 -2100 me, and on
P Ol,AItAD M SG-34 . 4 -1 1 km e.

KAY MlOGASWEEP .:ttI IIA check""d 100% OK only 115.00
X_BANO S rECT RU M ANALYZER TS-I 48/UP 19500

w/ H andbook and flexible W avell ul de attachment •
!'la me 10 l'\hD~ Ca se Is AN /UPM-33A 245.00

60 ~

79.50

199.50
METER, STOODART
Tuner tur

SILICON D IODES, 1'Irloua
l oml bad, you I'ra de them

2.95

Add DIRECTION FINOER
To Your Receiver

ST RE N GT H
and p lul'· ln

Na vy DU -I elves TRUE BEARI XO in
3 seconds I No 180 dee. ambiguIty I Ooes
a head or your receiver ; takes 200-250
v. , 16 rna and heater voltage from your
receiver. 2 12S K YT' s In tuned p ream p
and phasing chcult, 200 to 1600 K C i n
3 ban ds. Instr uctions tell how to modity
to get Marln6 B a nd it desi red. On ly 7
Ibs. net wt . 11"' loop, 4%," azimuth
scale. BRAND NEW, wIth pIUR~.

mount, diagram, rnetroc- 29 95
ucne , . . . . . . . . .. . . . . •

NEW LOW PRI CE 011 unl'u d td
l ' I V'1 &, Currents, lome Irood.
with Inst ruction inclUded.
11) 0 fo r only . .... ' ' , ... , .. . .

NOISE &, FIELD
NMA- 5A with I.F .
R8 -400 me with book

RBS RECEIVER 14-TU BE . uper het 2 -20 me. 6950
sU Rned. w/p wr luply. inst ructions. onb , . " . " . •

LOW FREQUEN CY LON G WA VES RCVRS : Superhet D Z- 2,
15·70 and 100-1750 ke. You make power supply same aB
In a Command Receiver (250 v & htr tor 79.50
fl v tubes l

455 KC PA~ADAPTOR B C- I 031-C Uke new, with 9950
IHJOk. fob Los AlIIl'e les on ly ,

R.44 /ARR·5 AM / FM superhet 27 -140 me. r erad ia tIon euncees­
sor removed & bypassed. oAK5 l u bstl tute d for acorn to
make It lIOT, and 5.25 me I F brought out to pin Jack
on front panel case In double converting Look 179 50
same as picture at top of page . •

NEW LOW PRI CE on latell·tJ'PfI MINE lJ .b.'TECTOR : AN/
1' 118 -3 has waterproof Search hea d. «1111 embedded In p luUe.
d ra g under water or use abon 1P'0und . tlnd P IRATE' S GOLD
ue I'L U,MB BU·. P IPES I EI e. GODd.. witb a U Patti It H a lld ·
book In Fiberglass Sultcue, 40 Ibl , fub 19 95
T acoma . W n.. only •

FM XMTR -R CVR base nat ion. F a rnswort h AN/FItC -6A . pu ta
50 W Into antenna, 30- 40 me, Voice. UO v 60 9950
cy pwr s p ly. s peaker . mete rs. etc. In rack ca bi net .

RCA S hip boa rd VLF S u per llet , 70-1500 kc eom. En. rondo
and works hot 118 a t1recracker. R ea dY to eo on 6950
115 v 60 CY. No other Information avai lable. Only •

RT·1 8/ARC_I . 100 -156 me R cn -Tra ns mlt ter in ahcck-mt
eonncctton-maktng rack. 10-ehannel Autotune , w/senem. &
set up Instructions whIch show all power voltages, 3950
currents needed , . , .... , •

NEW LOW P R IC ES ON T ELET YP EI l.Iodel 14 T ra nlmltt""-
D is t r ibutor , \\·ith cover, Iynm motor, 37.50
only

xtoc. 15 w/keybollrd , pit,s l-Iod. 14 Typinlt Ueperfnntor .
plus Mod. 14 Transmltter- Dbtr. , al l In handY 175,00
olW rlltl ng !"(Insole cahinet foh 1.05 AnI'. only

Mod. 19 plus same additlons In sa me Conso le 195.00

1';\111 -352 on Mod. 15, $5.00. TM 11· 222% on ,tt 14T lJ . $5.00.
1')J 11 - ~ ~ 1 6 011 Mod. 19, $8.0'. TM 11- 2%23 on .:tt'14 Typ­
ing R6per rorator . $8.00.

AN /APR·4 RE CEIVER S ET w/ Tunlng Unltl TN·16 & 11.
38-300 me , checked 100% OK, w/plug & 14950
Ha ndbook •
(W rite tor prtces on A.'I / F M type and on other tuning
units. UP to 4 kmc.l

R·III /APR _5 RCVR 1-3. kmc AM hal 115 v
pwe s ply built In , exc. for S P ECT R UM ANAL·
YS I S , .. , ., ., . .. , .,., . .. ,

also 115 v
useful atso

199.50

A Mode l ROllS to 6 k mc ., .

A Mod61 if- rack 1'1/30 me Panada pter RD }' .
60 CY. displays ±5 me, plus other ma terial .
for APR-4 Set above wtaen aho hll8 30 me.
I .F ' .

99.50
R. E. GOODHEART CO., INC.

Box 122o-GC BEVERLY HILLS, CALIF. 90213
Phones: Area 213, office 272-5707, messages 275·5342.
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TELEMARINE FOR THE BEST IN SURPLUS!

$8.95

SPEAKER UNIT
Western Electric Speaker units ,
D17324fl, tor horn or hafrleboard
mtg. Shock and blast proof dla­
phragm, wHi handle up to 30 watts.
Response to 12,000 cps, favoring
high rrea. Impedance 5.5 ohms.
Dim : 43/16'" lI: 48/16"' J: 29 /16~

deep. Throat orentne-c-i '%,'" dla.
Alnico 5 slug. wt. approJ:. 3 Ibs,
!'Ihpg. wt. a lbs.
SLASH ED TO . EACH

MINIATURE STORAGE " A" &. " B" BATTERIES. For
Walkle-T"lkies. Radie P or tables, Radio-Controlled devices ,
n sc tc-s cnc , ». or equivalent meteorological devices. Supplied
as a set of 3-"n" batteries of 36 volts each, and 1-"A"
battery of 6 volts . Batteries dry-charged. less electrolyte and
packed In a hermetically sealed vacuum metal container whteh
prevents possibility of deterioration or loss ot efficiency untU
opened allll r eady for use. Both "A" battery (n B-5I) and
"B" battery 01B-52) are *.. deep x Ph'" hi gh lI: 3%:~ long.
with 2 connection pIns of 'h'" length protruding fr om each
battery. Hypodermic needle recutred for acid-water UllinI'
1280-1350 specif ic gravity. Full Instructions supplied with
each set of batteries tor fmlnl!" end charging, NF,W-U~­

USED, shlpring weight 4 lbs. PER SET of 4 bstterle~ as
described. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . n ..J 5

PLEASE!! DO NOT REQUEST CATALOGUES! MATE~

RIAL LISTED 1$ "HERE TODAY, GONE TOMORROW:'
AND CATALOGUES WOULD BE USELESS.

TCS TRANSMITTER. Famous work - horse of the Navy. rugged,
efficient reliable. Delivers 20 watts phone, 40 watts CW In
15110KC to 1:.l.0 MC range. I ncorpora tes VF O or 4-erYStai con­
trolled channels. EJ:celient for mobile or fixed station use.
Complete with tubes, Used-Very Clean condition. Shpl. wt . 60
lh"_ All ACC!lssoriell extra.
EACH. not tested at this low price . . , , , . . $39.95
TCS RECEIVER, companion to above 1.5 to 12.0 MC In 3­
hands. Continuous tuning of 4 fixed crystal controlled frequen ­
cies selection. Employs a stage of R F ampllficatlon and 2
"tages of I F to provide good sensitivity and selectivity. Re­
quires separate Power Supply. lo:J:cellent for JIams. CD. MARS.
etc. !'Ihpg. wt. 50 Ibs. USED-EXCELLENT Condi tion.
PRICE EACH , not tested at this low price, wUh tubes . $49.95
TCS 12 VOLT DC POWER SUPPLY , 10 operate above units
from 12 V. D C. Contains 2 Dynamotors . one for t ransmitter
and one for receiver supply, complete filtering, starting relay,
ete. NF,W UNITS. S hpl{. wt. 40 Ibs. PRICE EACH . . . $11.95
TCS REMOTE CONTROL UNIT wUh bu ilt-in loudspeaker,
volume control. mlerophone and phone Jacks. Shpg. wt. 10 Ibs.
NEW U NITS. EACH , $9.95
As Above, but " Used- Very Goed " , ,$6.95
Plug Conncctor for Remoh Control , .. ,$ 1.50
TCS CONNECTOR CABLE. Transmitter or Receiver to P ower
Supply. SiJlelded. (Specify whlch) . 3 foot length $.5. 95 ; 11 foot
length wt. 5 lbs. $9.95.
TCS ANTENNA LOADING COIL, permits use of short. whip
type antennas on lower frequenc ies. Shpg. wt. 8 Ibs. "Used-­
000<1."
EACH , $6.95
30.40 Me DE .LUXE FM RECEIVER. Model R-237/VRe­
2 Single-Channel, Double-Conversion Superhet, with features
such as doubte limiter. SQuelch circuit, eryetal-control of both
1st and 2nd Converter Oscillators , but jt - t n 6 V DC P ower
Supply. etc. D imensions 11 %," J: 10- lI: 15"'. Used- ElI:celient
conditIon units, with tubes, 2nd cene. crystal; no control

~~~g. O~t. Ig~d:~B~a~A·C HwI.I~.. .S~~~~~I.I~ .. ~.I~~~~~.s: $29.95
TRANSMITTER COMPANION TO ABOVE. Model T-193/
VRe-2. Power Output 25 watts, Crntal-controlled alngle­
channel unr- with bunt-m 6 V D C Power Supply. Can be
used for NB FM amateur t ranemtsstona. or may be annlieable
to FIre , Pl;Uce, or other applications. Used-e-Exeellent

~'e~~~t:on:5 1~~~tI.. . . .'~I~~. . . ~~~~~.a.t~~., . ..~h~Xbn~ $1 9.95

PUSH -TO-TALK S W ITCH, and Fulcrum assembly for actuat­
Ing trans-receive sl tde-ewttch on enasst s. Also Includes separate
rubber cover for Ineloslng and westherprooflng switch. Shipped
l'o~tPsld (add 10e if Insurance desired) .
PER S ET , ' $1.95

SENSATIONAL BARGAIN!! TCS TRANSMITTERS,
RECEIVERS, AND ACCESSORIES

MODEL " MAB" h a Navy Walkie-Talkie whIch provides
lingle-channel, crystal -controlled reeeotton and transmission
(AM) between 2.11 and 4.5 Me. Receiver uses mIniature tubf's
In a 8uper heh rodyne circuit for madmum sensitIvity and se tec­
tivit:7. Transmitter employs mInIature tubes tn a crystal-con­
t rolled osc1llator (lT4), a 3S4 RF Power Amplifier which wlll
deliTer from 200 to 250 mllliwatts R F power to the antenna
(can be souped up), and a 384 Re18lng (plate) Moduls tor stage.
'1 t ubes total In reans-reeeteee. Unit 18 housed In I water-tight
bakelite cas'. 7%:~H. lI: IOWW. lI: 3-9/16"1>. RANG E 1 MILE
OK RETTEr., depending on location and eondmons. Requires
135 volts "Il" and 1* volta "A" batteries. ElI:Celient for 75
meter Ham. CD. Fire D ep't., emergency marine, or conversion
t o other usee. Supplted Complete with aU tubes. r'c'vlng &
J:'mitting crntals (sorry. we cannot accept orders for a specified
frequencY. Crystals are FT-243 type, and can be easily changed).
tetesccete antenna with adjustable loading coil, headphones,
microphone. and canvas carrying case with straps. I n Almost­
New ecndtuon, but not-tested at this price. Shpg. wt. per
set 15 lbs. EACH , IS described, only U 2.95
PER PAIR . 2 Complete Sets, as above $24.50
MODEL [JAV Is a Navy Walkie-Talkie. same as above, but
with n trecuon lo'lndlng Loop Within so that receiver section may
he used for D.F. or H oming on the Crystal-controlled receiving
frequency. Same transmitter as outlined above for Walkle­
Talkie use 1IIlth supplied adjustable telescopic antenna. Encased
In watertight , sturdy plYWood case, slightly larger than above.
S hill':. wt. Complete with accessories as for M AD. 20 Ibs.
EACH . AS NEW-but not t ested at th is low nrtee . .... $16.9,5
INSTRU CTION BOOK FOR MAB OR DAV

only with purchase of uni ts . $ 1.00
MINIATURE VIBRATOR PACK FOR MAB OR DAV, elimi­
nates nuisance snd expense of dry batteries. Opera tes from
miniature 6 volt storage hattery, not supplied. avaitable from
many surplus dealcrs . W ith I nstructi on Book. Shpg. wt. ,5 lbs.
UNUSF.D. EA CH , , . . . . . .. $7.95

NEW, WALKY-TALKY
(BC-6 11) CHASSIS

Here ' s the chance to build your own real compact,
ligh tweight hand-held Walky-Talkyl D esigned to
transmit and receive on one (crystal-controlled)
rreuencr between 3.0 and 6.0 me., all)' real H am
could revamp the coils for operation on higher
frequency amateur phone bands. This will result
In Increased antenna power output and longer
distance transmission. By buUdin, YOUr own ease
for uae chassis, with space for larger batteries
and Increased B voltage. further increased power
anll longer service from batteries wIll result .
These ebe este are NEW, unused, complete with
telesCOl)lng antenna but less tubes. coils , or CryS­
ta te. Tubes reutred : I-IR5, I - I S5, I-lT4, and
2-384. 2 miniature plug-In coils recu tred (sold
se para tely) . I-Antenna. and l-RF Tank. Battery
voltaRes renutrec (original) 1-1.5 volt "A" and
103.5 volts "B" battery, the latter may be In­
creased to 135 or 161.5 volts to produce higher
transmitter output. Supplied as speclrted with
Srhematl\ diagram. Sbpg. wt. 6 tbs . $8.95
EACH - l.hassh only , , .
PAIR OF COILS, for above, Ant. & RF
Tank $ 1.25

ACCESSORIES FOR ABOVE
CAST ALUMINUM HOUSIN G, case for Above Walky-Talky.
Includes battery compartment. Push-to-Talk Switch wUh rubbl'r
weatherproof cover, top and bottom rovers. All items $1 7 75
separate for horne assembly. PRI CE, 19 outlined •
ALUMINUM HOUSING ONLY. Less Top & Bottom Covers
or push-to-talk switch ., ., .. , " . , ., ., , $9.95
MI CROPH ONE OR RECEIVER ELEMENT S, with matching
t ransformer and hakeUte covcrfng caps.
EITHER ELEMENT (New) ., $5..50
TEST U NIT I·135. Contains MI crophone and Receiver elements.
Volt-Mllllammeter. and R F P ierce Oscillator ci rcuit to
t horoughly test above Walky-Talky. P arts can be used te help
complete unit. Used-Excellent. S hpg. wt. 85 Ibs
PRI CE. EA CH , , : $17.95

WALKIE-TALKIE
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HI-PRECISION FM SIGNAL

Generator-Mabile Band

- TELEMARINE ­
COMMUNICATIONS

142 West B'WAY, NEW YORK 13, N. Y.
PHONE: Cartland 7-5444

f\l~ r ~ 'V :'f: r ;:, ·-!.. RF " rRI.lIIOR S-PII. "'(:
r oS - , M'C:f\QVOut R C.ON lO«J1 .v ...O B HJ ~ I ~

Mode l 1-208, is a prectaton i nstrument wocthy of the fines t
lab, mobile eervtce and 111l! t& lla tion shop, or for production
testing or mobile FM equipment. P reviously, it was a scarce
and ex pensive instru ment , until we made a fortunate "buy" In
a limi ted q uantity . Preq , R a nge In 2 bands , 1.9 to 4.5 mc
(for I F a llJl'rment and testa) a nd 19 to 45 mc. F reQ. of output
of s ignal Is ma intained with . 03% or dial calibration over
a temperaturn range h om 0 to 60 degrees . Other outs ta nding
features are : ·Varlable Frequency Deviation . 0-5 K C on 1.9
to 4.5 me band , 0- 50 KC each side or resting rrecuencr on 19
to 45 me ba nd. - Ca libra ted M lcrovolter-Atten uator, adjustable
up to 100, 000 mlcrovolt.ll, de'nlIOiled at the termination 01 a
30-ohm line. UP to . 84 volt a valiable a t high ou tput termina ls.
- R F V acu um Tube Voltme ter Incor porated, 5 modulation fre ­
quencies provided by Internal aud io osciilator, 150 , 41)0 . 1.000 ,
2,500, a nd 5. 000 cps. External mod ula tion dso provid ed for.
" Operates from either 110 volts , 60 cycles AC, 01' 12 volts D C
which Is ideal fOl' In the fiel d work . ·Crystal Ca librator.
whose output Is I me a nd harmonics for checklni and main ­
taining accuracy of signal generator . E ach 1-208 Is supplied
complete with t ubes , ea lfbrator crysta l , 12V, D C Dynamotor
and nov. AC DOwer sup ply are eett-conretned. Inatruction
Sheets a nd S chem atic Diagram. Shpg. wt . Is 145 Ibs . (In wooden
case). AvaUable in NEW-Un used (tested) 01' U sed-Excellent
(not tested ) condition. Act test, our llmited s upply won ' t last

IT$/!'EIO . E XCELLENT EA CH $69.95
FM MOBilE BARGAINS. FOR SPECIALISTS

GE MOBILE f M, 152.172 MC, Model E S - 12A , 25 waus Out­
put. Com bination Transmi tter Recei ver . with buflt -In rugged
12.0 Vol t D C Power S upply. Double conversion Super het H e­
eotver ci rcuit . ideal for F M monttorfng of hi-band FM trans­
missions. U sed-Exce llent ecndt uon. wtth a ll t ubes, but less
aceeesorree . S hpg. wt. 50 lbs . PRI CE. ONLY $49.50
CO MCO FM . 152.172 Me MOBILE UNIT. Tral1l!mI tter-Re­
ceiver a nd 6.0 Volt P ower S upply In one housing. S ingle chan­
nel. cryst a l-con trolled . E xcellent for conversion to nov. AC
uperatton. for monitor application. U sed-Very Good condi tion,
with a ll tubes , but less accessories . Shpg. wt, 50 lbs. PRI CE.
ONLY $37.50
PHllCO 30·40 MC FM MOBILE TRANSMITTER , Model
P RT-S36T. Sbgle -channel, crystal-controlled, with bu Ut-in
6.0 Volt D yna motor Power Supply output or which Is 600 volts
at 175 rna. Exeeilent for convers ion for Ham, CR, Emer gency
appllca tion and ot hers. U sed-Good condition , with tubea, but
len accessor ies. BAR GAIN PRICE. ONLy $ 19.50
PHILCO 30·40 Me FM RECEIVER. Model PRT-S36. Single ­
channel erratet-ecnrrclted. Easily changed to n ov. AC opera­
tIon, and will make an exeeUent, Inexpensive monitor of Low­
Band FM tra nsm1B8Ions . U sed-Good condition units. with
t u bes but less accessories, S hpg. wt . 35 lbs. PRI CE ,
ONLy $22.50
RCA MODEL CT R- IA, FM TRAN SMITTE R- R ECEI VER , 152­
174M C, Ideal B ase Station FM Monitor on "brsb-band." Has
se lf contained loudspea ker, nov AC P ower S upply, Bqueleb &
Volume Con trols. Transmitte r has 15ke deviation which can be
modHIed to meet new FCC requirements . P ower Out put IS
wa tts. Receiver 1s double-con'nlrslon s uperhet. Single-Cbanne l
operation, " Used--Ciean" Condition, with tubes and schematic
dturam. Shpg. wt, 60 Ibs. Not t ested at the low price of
EACH $49.95

All Above Material Subiect t o Prior Sale. 25%
Mi nimum Deposit wit h all C.O.D.'s. Min. Order-$5.00.

All Prices F.O.B . Our Address.
W E BU Y P RC, GRO, R-390 OR 39 1, S P-600, ETC . W E
WILL PAY TOP DOLLARS FOR GOO D COND ITIO N EQPT.

1

i
I

BARGAIN!
- SUMMER CLEARANCE BARGAINS

HAM OR CB VERITICAL BEAM

MALLOR Y U IB RACK, T YPE 6S69, 12.0Y. OC I NP UT.
output 215 at asma., or 250V, at 100 rna . U ses Synchronous
Ylbra tor, no tubes necessa ry. Vibrator plug polarized for
positive or negative ground. D im. 5%1" deep , 2%· wide, 6"'
hh:h. "Used-good" tested condi tion. S hpg. wt , 8 Ibs.
P RI CE, EACH $6.95

PRICE $17.95

COMMUNICATION ANTENNA
BARGAINS! !

•

T EL~;MAItIN" l<; discove red this outstanding 3 -Element Adcock
Type B ea m Ante nna In Army Surp lus . I t Ineludcs a vertica l
dipole a nd phase - load tuning box, which permits t un ing a nd
phasing In the radiator and d irector elements, and phasIng
Qut the r eflector element 80 t hat an unus ually high front-to­
back ra t to results a long with exceptionally h igh forward galn.
Plug -I II Inductors permits use of this antenna over a f requency
ra nge of 20 to 40,0 Me . Operates with 52 or 72 ohm t ra ns ­
minion line. Sturdy. weather- resistant cons truction! Operates
satisfactor i lY wit h CDR-AR-22 B eam R otator. or eq uivalent .
Xew- Unuaed, with I nst ruction Book which coven comDlete
equipment t or which antenna was Intended, but prostc es full
Installa tion and tuning-up data. N et wt . of beam 39.5 Ibs.
Shpg. wt. 102 lbs . S upp lied with 2 p lug - In Inductors to cover
25-30 a c. Installed In phase - load box . CO I LS , PE R PA I R
( 2 required) for 20-22. 5 MC ; 22.5 to 25.0 :MC; or 30-40 MC"
specify tree. . $4.95

PREMA X TE L ESCO P IC V E RTICAL ANTENNA, Chromed
Mone l Metal, 3 telescoping sections with watertight collet­
type cnucie to lock each aecUon at des ired leng th. E xtends
f rom 6 ft. 9 Inches to a maximum of 19 ft . Excellent for
Marine, H a m, cn , or Base short -wave operation. NEW ­
UNUSED untts . S hpJl' . wt, 12 Iba, Originally price at over
$90. 00. Our PR IC E, ON Ly $14.45

30 MC MOTOROLA CO AXI AL ANTENNA. H eaVY duty , hig h­
power constr uction. E as ily modIfied by reducing leng th of
upper whip section for h igher frequenci es , or increasing length
by a fe w irches for CB application. P resent len gth of top
radiato r 10~l·. E quipped with female receptacle for PL-259
con connector and 50 ohm line. I mportant mount t na hard­
wa re Incl ude d . UNUSED Units . Shpg. wt . 130 lbs. PRICE,
EACH $ 14.95
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SALE • NEW & RECONDITIONED
FREQUENCY METERS HEWLETT-PACKARD

WAVE GUIDES
SCOPES

HEWLETT-PACKARD
TEST EQUIPMENT

200C . . , $80.00
2001) . .. , t I5.00
200CD , , 150.00
2028 .. 240.00
202n . . , ,. 165.00
205AG 325.00
330B , . 340.00
400C , , 185. 00
400CR .. , . . . . . . 135.00
410A , 125.00
4101t 175.00
415A It , 125.00
4158 150.00
420A , 50. 00
430B 145.00
455A 24.00
458 A , 18.00
4158 , 120 .00
SOD A , r50.00
500A , .. 75.00
520A . , , . , 865 00
525.\ , ISO.OO
526A , 135.00
.~26R 11 0. 00
526C . . . . . . . . .. . . . . . . . . . . . . . . . . . 125.00
60~ n. C. D " " .. P . U.R .
614 , , , P .U . R.
616 , ,., P.U.R.
616A . 900.00
623 . P.U . R.
624 , P . U. R.
62m . 1350.00

.............. ..

BC -221 , _ 70.00
W ith mod u lation 95.00

T S -174/U 150.00
T S - l 13/U 135.00
T R-115/ U , 150.00
T S -323/UR 210. 00
T S - 186/U . 250.00
AN/Ult:\H 9 ", P.U .R .
FIt-S/U P.U.R.
A1Il /UItM -81 P.U .R .
FIt-B/U

SIGNAL SOURCES
& GENERATORS

T S -382!U 29 5.00
TS -47 /APR _ 100.00
AN /URM·25 S50.CO
AN/URM-26 325.00
TS·497!URR ,350.00
TS -419/U ,700.00
TS·418/U ,350.00
T8-155/U 175.00
TS -403A/ U , .. ,900.00
SQ -12/lJRM ·48 , P . U.R .

METERS

B a llentine 300 $99.00
T S -315A/ U 65.00
T8-291/U , P . U.R .
T8505D/U 195.00
T8-352/U . , P . U. R.
A::-f /PR~I- 1 5 , 125. 00

H -530 A
:\:-880A
:\ -91 4A
:\ ·42IA
X -281A
X -f1 20A
X · 750C

., , $140.00
.. ....... .. , .. . . . . . 110.00

'.,"""'. 52. 00
.. .. .. ... 38. 00

14.00
50.00
35.00

Dumon t 324 . .. $245.00
Dumont 304AIt , . 195.00
Dumont 256D ,.. .. ,95. 00
T ~:K1' llON IX

5:15. 545 a nd 585 P .U .R .

TUBES

Klystron,
2K25 .. $ 6.00
2K28 . .. 18.00
2K29 . . . . , .. P . U. R.
2K33 , . . , P .U . R.
2K33A P. U.R .
2K U __ , P . U. R.
2K43 , P . U.R .
2K50 P.U . R.
n L -SOO , 42 .50
X -12 .. P .U . R.
X -13 , 95.00
VA214 . 95.0 0
6043 .. 40 .00
U a gne trons
725A . . .. 1500
U42 , , , P . U.R .
2142 11 .. .. 75 00
2J70 P .U .R.
QK - 456 , P .U .R .
T ransmitting Tube
2C39A 7. 50
:iCXI00A5 , lo.on
4·65A . 9.~
4-125A , 20 no
4-250A , , , . . 25.00
4 -400A __ P .U.R .
4-1000A , , 6.~,00

6360 , , 3.2~
5894 , , . . , 17. 50
7212 4.95
4X 150A 9.50
4X 1MG , ,,, , , . , 21 ,flll
4X250R , " P .U .R .
4X250F 25.00
4CX300A , .. , 29. 00
7580 , . . " 34.00
100TH , P .U .R.
2501'11 , , P. U. p
801 , ,. . 1. 00
801W ,. , . . 1.50

Ma ny others in Stoek----Call or Write
for Quot ation.

Just a sample listin g. \Ve have or we ca n get anyth ing fast . .. and at low cost. Call collect for your
needs. All eq uipment first class : new or reconditioned . Export shipping and documents. Every sh ip ­
ment fu lly tested and guaranteed.

WANTED TO BUY, TRADE
TU RN YOUR S UR P LUS GEAR INT O
REAOY CAS H. W E A RE REAO Y T O
BUY NOW AN Y OF TH E IT EM S
L18TED B E LOW . CALL COLL ECT NOW
CY-9· 0300 AND GET OU R B I D. W E
P AY CAS H· ON- T HE- BAR R EL. AN D
PAY T HE S H IP P ING C HAR GES ALSO .
NAVY : T D H -4, or 231D Transmltl er~ ;

" T E D" Transmi tters ; A~/rRp.-35 ue­
eetvera : AN/URT-14 (complete ); A'!" /
8 P 8- 10 Hadar ; AN/SI'N' · 5 . 7. 11. 18

Radar; Itayt heon l'a thfl nder it1400. 1500
AN/G RC : 3, 4. 5. 6 . 1, 8. 10. 19. 26,

46 ; ItT-66, 67. 68, 10 ; AM-G5/GR ; PP­
109/GR; PP-1l 2 /GR ; R-I08/GRC;
R -I 09/ GR C ; R ·llO /GRC: SB-22/ PT ;
A::-f/G!lR -5 ; T · 368/ lJItT ; BC -610E. F .
G . H . I : RT- 196 /PltC-6 ; RT - 114A/
PltC-8 ; RT - 115A/PRC -9 ; ItT- 116A/
P RC-IO ; AN IGRC -27 ; A::-l lTltC-24

Commercia l Aircraft Commun icati on9 :
Collin, l1L-4. 51X2. 51Y3. l1L1,

6181' -2, 618TS , 618S I . 618 -53; Dend i];

nnn-m Radar
Abo lookin g for specia l pur pose T ubes.
T RA NS MITTI NG, K LYST RON . A ND
MAGNET RON S.

AIR C RAFT : A.... {AR C-44. A::-f/ AR N - 14.
A."'/ARN-59. AN/AnN·61, AN' /APN­
10 . AN I ArS-8t. AN/ARC -34. ANI
ARN- 2I, AN/ ARC -52, AN/ARC-3S,
AN ! ARC-58. AN/APN-22. AN/AP R -4

SPACE ELECTRONICS
108

H78 PARK AVE., BX, N. Y. CY-9-0300
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ELI HEFFRON & SONS, INC.
Air Force & Navy Surplus Materials

Electronic Equipment & Parts

10 Ibs. of Scotch Cast Epoxy Resin ""ith

Catalyst, Type XR-5034 $6.00

Approximately 17,000 Ferrite memory

cores $12.00

314 Ballantine Voltmeters . ... , .. .. $125.00

1500 watt Sorensen militarized elec-

tronic regulators $150.00

4108 or 410DR Hewlett Packard volt-

meters $125.00

Dumont 304H Scopes $75.00

KM75 Opad 0-32 YO Its. 5 Amp supplies _$40.00

D6 Oregon 0-600 volt, SOOmii

regulated supplies $75 .00

We have in stock a number of power supplies

to a 100 volts up to 15 Amps, these suppl ies

being regulat ed and/or transistorized.

Sorry we do not issue catologs or lists. NFB Electro power supply, 0.32 volts, 15 omps _ _$60.00

LA 7-3406
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Cable & Connectors

RG-54A jU. COAXIAL CABLE. 58
Ohms impeda nce. 1/4" d iameter. 385
foot rolls. Shpg wt 25 fbs. $9 95
Cot. No. 1Q06CC21 ..... , •

Coaxial
RG8A with 2
PL259

35 Feet
15 Feet
18 Inches

Bulk (foo tl

3.95
1.49
.' 8
.10

PL259
S0239
M359
M2SS
Double M
"T"
UG175
UG88
UG290

.3'

.25

.3'.s.

.s8
1.75

.10

.3'

.3'

Crystals
100 KC-Ho ld e r 1 3/15 x 1 5/8 x 2 1/8
100 KC- " .... 1" Diem. x 2"
200 KC- " Octal
400 KC- " FT 241.
500 KC- " FT 241 .

1000 KC-" Octal (fo r Freq. Meters)
1000 KC- " H C6 (Midgets),

10000 KC- " CR I .
50 Assort ed M isc! . Crys ta ls.

FT 243, FT 241, CRI . Etc.

Send Addressed Envelope for Complete

TEST-SCOPE FOUNDATION
wlth' Conversion-

2.95
3.95
2.50
1.50
2.50
3 .95
2.95
2 .95

7 .50

Panel Meters

.7 5

2.95

1.95
1.25

$12.95
4 .95

4.95
12.95

.'5
2.95

1.95

Command Receiver
BC453 (R23ARC5 l 190 t o 550 KC
BC458 (T2 11 Transm itter 5.3 to 7 MC
R4ARR2 Rece iver 23 4 t o 258 MC Easily

Converted t o many frequencies
TN-I- Rece ive r Tu ning head 38 to 90 MC
RTTY-SSB-Phone Patch Tra nsfo rmer by

Lione l
RTTY-#255 Polar Rela y
TN 174-Ante nna Tuner conta ins 24 4mmfd

J e n ings Va riab le e tc.
Power Supply-v ibrator-6VDC t o 300V @

90MA Complete with Battery Cables,
Switch et c.

Beam Filter-wit h cord, PL55 plug, jocks,
Sw. e t c.

85KC IF Transformer
RF-Ant-etc. Recei ver Sub a ssembly 190­

550KC

Be-929 is a compact radar
d isplay unit wit h 3 BP 1,
2-6SN7GT, 6C8G, 6 X5GT,
2X2, 2.6H5GT; h igh -vol tag e
divider from -1600 V; inten ­
s ity, focus, a nd pos iti oning
controls; p lus a DPDT motor­
d riv en switch you con use
for many automat ic-swi tch ­
ing functions outside of on
osci lloscope .

BC-929 ha s been the TTY enthusia st's fa vorite fou n­
dat ion for a convert e r with cross- line scope prese nta ­
tion, a nd also t he Amateur's fa vorit e Modulat ion ­
Mon itor founda tion .
It is sma ll (on ly 8.75" X 9" X 16" ) and light (on ly
22.5 Ibs. l . Ask for and get with you r order t he
originol sc he ma t ic with ports values a nd Circuit
explanations, plus a conve rs ion instruction and con ­
verted sc hema tic with pa rts va lues. Excel. Condo W ith
011 tubes. Shpg wt 30 lb s. $12 95
Cat . 2306SC3. Only •

3.00
1.25

.75
8.75
1.95
3 .95
3.95

.20
1.00

12.00
1.95
2.00
1.00
2.50
1.00

7158
807
808
813
815
832A
902PI
1625
5763
5894
6146
6360
8012
8020
8025

•• 0
.50
.40

1.25
.' 0.s8
.so
.50
.so
.50
.50

2.00
27 .50
27.50

5.00

Tubes
5Y3
6AU6
6CG8

'J''J'6L6G
12AT7
12AU7
12AX7
VR105
VRI50
371
304TH
304TL
416B

6.00
4.00
4.00
4.00

.50
3.00
1.95
7.00
1.75
2.50
3.00
8 .75

12.00
1.75
1.00

"S" Hammarlund Super Pro. Spec. $2.95
Microa mps DC 3~"Rd. 5.95

" " 2 " Rd. Tr iplet t 3.95
MA DC 3 " Rd. Mu lti sca le 3.95

" 2 " Rd. G.E. 1.95
" 21 " Rd . Marion 1.95
" 3 " Rd." 4.95
" 2 " Rd. Triplett 2.95

Amp. DC 2 " Rd. Weston 2 .95
R. F. M.A. 2 " Rd . G.E. 1.95
R.F. Amp. 2 " Rd. G.E. 1.95

Th is is a partial List ing- ma ny others in stock.
Send Addressed Envel ope for Comp le te Listing.

0-'
0 -20
0-500
0-1
0-1 .2
0-3
0-5
0-100
0-1
0-100
0-5

2C39
2C40
2C42
2C43
2C44
2C46
2E26
2K25
3APl
3C24
3C45
4X150A
sczz
5FP7
5R4GY

Converter, Signal Data-This unit, just arr ived, con­
tains 25 t ubes (12AU7, 12AT7, etc) 16 relcvs,
(Pla t e plug in type l resistors, condense rs, bond pass
f il ter, 5 u nitized chassis etc etc

New e qu ipmen t $19.95
IP243/ALA Scope-cont a ins 3 W PI , 5-58 14, 2-5670 ,

2-6AQ5, 2 -5654, 1-5725-400 cycles powe r supply
wit h p le nty space for conve rs ion . $17.50

BC221 Freq uency Meter-T ip Top cond it ion with
or ig ina l manual et c $69.50

R28 /ARC5 Receiver-l Oa to 150 m e $14.95
Top Hat Recti fiers-600 P IV 200 ma $ .39
Selenium Rectifiers 28v 1 a mp. F.W. $.79
MN26C Receiver 150 t o 1500 kc Some damage-

mostly Externa l $4.95
H58U-Heod set- Navy Hi. Imp. $3 .95

2534 SOUTH MICHIGAN AVENUE • CHICAGO 16. ILLINOIS • CALUMET 5-4750
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Oil rllled, 2 mfd . 10.000 • . • CP 10D1 FS20l'.iK 32 .50
Capacitors

IRC hla-h -voltal"e. le rrule tnle. )1 F'U255 2.5 mel" ' 5.00
Weston . type 2. 20 mel" ,4 5_00
Wire wound, I mel". 2~ mel". ell". .....•.... .. ..... .. . .75
RelaY'

Ceramic Trimmer. X650 temp. coe rt. 822· B X, 45-7mmt . .45
IT-900 lerlel I ...ltch lee. Ip. 2· 11 POS. non-shortln• . . . . 2.00
Er ie CVII lerlu ~ramleoll t rimmer. N650 temp. codt.

CVl10450 45 -1 mmt .. . ....... . ...•..... .. . . . . . . .• . . . .55
M allo~. eleet~lytie

Screwdriver adj . loIAP C -50 . 5{1-3.2 mmt ..•. ... . . . . . . .. . 60
&Tewdrher adj . MAPC · IOO. 100-4.5 mmt .' , . . ... .15
Scre..-drl.er adj . • Itb lock. APC· 50-C. 50-3.9 mm t . 75
1000... rml telt , rotor ltoPI. lIC-20-S. 20·5.5 mmt . ' 1. 00
U50•. r ml test . rotor ItOPI. MC-50-MX -l'.id · l 0.5 mmt . ' 1. 50
Spralue. l inetr. lytic

10- 71864 2200mrd 1M•. . . . . . . . . . . . . . .. . . . . ... .. ... ..... 1.95
T S - 13812 150mrd 400. . 2 .00
Ohmih po,",er tap swUehes

S P ll POs. lOa ccnucu. 111 ·11 .. .. . ... ........ . . . . . • . . . . 2.50
Coo tael1 Ma. 412·3. Sl'3pos 6.50
Contacts 50a. 412·9 S I'9D01. . 1.00
Johnson tube l ockeh

Su~r jumbo 4 pill w. ter tor 8008. 122-244-200 1.10
Yhp l epu r tor 1126. 832. etc. 122- 101-200 1.30
Gia nt 1 p in " I ter. tor 813. 41'21. 122-237-200 .10
Cl neh S hield .base 7 &. 9 pin IIll n la t ure tUbe so~kets

T S I 02COI eeremtc, 7 pin _ , . . . . . .20
T S I 03COI ce ramic. 9 p in ..... ............... . . . . . . . . . • .20
Transfor lllers
1JIolation. typo n-ra, 115·1151' , 1200u. cord recept. UTC .24. 50
8- -16 pla te. 1000 -150-15{1-1 000 ' at 300 ml UTC 1 50
S · 14. ou tpu t. prl 2.~k/4k/a/IOk. lee 500/ 15/8/2.IOw 2.50
1')"pe CO tIlament. prJ 105. 115. 210. 220. 230•• L:TC

see. 5vet I t 25a. Ina. tor Sit. w~ldn l", 11k'!' test ,("'-TC . . 8.50
Choke : t l lter ; 2 bJl. at 2 Imp'. 12.5" tut UTC . , . .. _22. 50
H erm. lealad. power . 650rct. 6.3 '" 5... :!a ; 6.3. 4a.

3-9 j161:·1/1613·1 /8 h. PllS · 10A ChI-Tno . ' , 1.30
Herm. Ielled t llter choke. 8bJ. 300mlde. 60 ohm de r es.

3500nml test. 4.5'a4..121:5.32h. r M aOO hCI· Tun 7.41
Pla te- . 115 · 230/ 60/1 ert. 1100u e. ct. t U ml . see.

Cht-Trall ' , .. . 3.85
Filament". 115-230/60/ 1 prl. 5 'I'll!. ct. 6a lee. Chi-Tun 2.25
F ila men t" , 115-230/60/ 1 prl 16. 6 • . 1.251; &: 12.6 uc-

3.5 Chl -Tran , _, 2.50
Choke - . tII ter . -t hy . 300ma 2500n. aO-ohm re.•. ... .. . _ 3.85
- a bo' e unlU bule power supply tor T CS equipment and

al\Y other 10" potJer tranlmltte r and reeetser.
lAJ.. voltl.e. 31/21/3S/36.h 6 amp lee. 111/60/1 . prJ

4%14 '4 1:5 b . 603706 Thermador 8.50
Filame nt. prl. 111..-eeere. lee. 2.5.. et I t l Oa lee.

Insul. tor 5000 • r ml lel t . 6D-::;15 T humador 2.15
P la te . 1460 -0 ·1460 ue 500 ma. 1151'/ 60/1 prl.

61,i, ITI7· . 45 Ills. Ih lpp lo• ..-el .1ll Kel\Yon ,2 1.50
I 50w etep up/l tep down/bolat lon. 115/ 230. or

1I 5/11 l'.i • . hu m. aealed. 3.15x4. 2l'.i16~. Freed .. , . 1.95
Selt-522 modull tlon. 22000 Ohml ct to 5500 ohme. 5w.

mil. ra t ln• . lhou ld be a-ood tor 10 · 15 1-54.426 2.25
Tri ad. hI · 23 ludlo Int It. prJ 1511: . 1 :2.7 turD utlo.

20-20.000 CPl. JlS . 23 , 4.50
Genera l El eetr le 200 Imp. choke. .0002l'.ihJ". • de res . 22 75

0. 0032 ohml. 870715 . , .. .... .. ... .
Choke: 'i ltar ; 2 h:y l . a t 2 a mps. , 12.5k'!' teat , 22 .50
Molon ey. L ine tranlr. T F · :m : 1.5 ku; 480. 240. 120 to

264 . 240. 216. 132. 120 . or 108. In weatherproot case.
l ultah le to r ou tdoor mountln, 35 .00

S u per ior Eleetr lc type 20 t hree p hase u r lable. ..-ve cen-
nected tor 2301' 60 ere. 0 · 230 or 0·2,0... 3 amps out . 3 50
20L3Y , .. '. ' , , " 9.

De luxe lIlet a l eabl net l td. 10· III'l dth. 1214- panel space. '15'
gray crack le fi nish. Dud No. Cr-I142 -0 , .. .. ...... ... .

Dynam otors . lZ,de outp ut 500 .de It 250 wa 8.15
Dynam ot ors . 01'de, out[lut OO O, de at 115ma 6.~g
Contac tor, 12vdc tor 12"1' dynamotor .' . , . . . . . ... . . I.
Ca rt er Genemotor. Ill' . In at 13a 500vde out at 200

mao 1000 r pm . 520 RSM . , ,. . .... , 11.50
Lela nd rotary Inverter, Input 21.5 at 60a. output 115, ae

a t 7501'a 3p h. 400 eye pt or 0.9 . ali(I 26"1' a t 50, a l p h
400 eye IIr ot 0.4 continuoul duty. Opera t ing speed ot
0000 rpm. 94-32270 . A . . , .. . .. ,. . ... 29.50

Genera l Elect ric s lll ~ o n reetl tier asse mbly. 3p h tull -wave.
mil. working ratln l"s tor resl3t h 'e or IndueU. e load.
L ine to line Ie Input ; 210vrml . de ou tput: 283, a t 106
amps. 4JA6211CFIARI . . 50.00

E. F . Johnse n ateatlte ~one 3" Insu' ltor s /hardwar~ . 50
Broad ba nd conlea l . ntenna tor 300-3300Ille. type N con -

De<:'tor. AT49A /Al'n.4 . . . 5.50
V. r iab le eapaelty type wave t ra p. T unes SO-300me. type

n Input a nd out put oonneetors . F·19/UPR . . ' 2.50
Alrtron w.vegu ide ela mps, tor use with "I" band .Ulde.

Provides Qukk connect -dbconnect : Ideal for lest equip-
ment . 42470 . . . .. ..'. . . . . . . .. . ' 1.50

Alrtron I foot fl ex Ibl e lt ba nd wave lulde. co.er fla nges .
CG-119A/U I'-{I"" , ' '. . . . 3.50

BN C type ~oa lt eon neeto ra. tenon Insul. UO-88e/ U plug . . .15
UG-l 09 4/ U re~ptacle .. , .. ' . .... _..... ... .. . . . 60

BNC type co.da l eonneetor tor RO-59. 62 . etc.
T ef lon Im ui. mta-'d hy Ariel. rO· 260B/U plul' .1 5

BN C type eeolal bulk head fee d·thru eonnector by IPC.

c.~~;n49:o~'Uadipt'er: . TYPe' 'N ' fenl.le· to ' lYtle .BXC' ·mi.ili:· 1.25
U G-260R /U plu. . .. ,' ' '. ... ... .75

N Ty pe eo.. lal Itrallht . da ptor. Amphenol. t G-29/U .. 2.00
Cooi a l ca ble a..embly : 5{1 ohm; R O -9blU cable witb

type X UG2Ib/U eonnecton . 6' Ion• . CG-92/U ' .. . . . 2 .00
P L.259 eoaa eonneeton. made by Gold - I.lne ." . .. 5 for t:2.00
CUlt eonnedon, P l·258. oonneeta 2 P L- 259 pl up

togethe r .,.. ......... .. .... .... . _. 3 tor $1 .50
Helnem.n 15A 120vae 60 eye circuit breaker

IPst : eune 3. Alll510ll8 .... ' .... , _ . . . 2.25 ea.
Wa ldon planetary drive. Two Iptoed 1iI1tb 5:1 and 1 25

1 :1 ratiOi. 599 ' ....... . . .... . ea.
Wa ldom .... di •. dine! drive dia l. Calibrated 0-100 on

180 de•. 292 . /vernle r 1.60 ea.
Hl rry Davl .. I k lrted Instrument knob, bran I lllIe rt .

3" dla. 4109 .. , .. _ 50 ea.
Gener. 1 radio I 15 /16" d la knob. K XSP-8 , . . .. .. . 50 n .
T CS eable. trans. $3.50. ree. $3.00, remote $4.50.

or ' ' . . . . . . . .. . . . . . . . .. .. .. set $10.00
Mount in g FT _I 54 for BC· S.48 rc 2.59 ea .

•50
. 50

' . 50

5.50

' . 50

6.50

1.00

1.85
1.:'".5
1.60

Westinghouse. 3Y2 · r d -
0-20 rna de $5. 50
0-50 rna dc 5.50
0- 100 rna de 5.50
0 - 150 ma de 5. 50
0-250 rna de _ 5.50
0-500 rna dc 5.50
0-500 • de 5. 50
0 -2.5 tv dc 5.50
0-10 m il . l' de . ' 7.50
Westi nghouse. 4 VI· re-
3- 6 Ii::v de . 8.50
"IQUalll CUl'l 5()e utra
Westin. house. 5 \0'2 " rd
0 · 300 aae I• . bd , 24. 50
0 -4000 ampi dc _ 24 .50
Roller · Sm It h
Type li& Iw!tl"hboard

200 aal" t .l.. . . . ' .

· . .. . .. . ...... .... .. . . . . . . ... . . .· .· .

MET ER S
West inghouse. 2VI ~ rd-
0- 1 rna de $4.50
0-30 ma de 4.00
0-50 rna de 4.00
0-200 ma de 4.00
0-300 rna de 4.00
0- 100 mma de 6.50
100 -0 - 100 mill. d e 4.50
0-50 a de " / Ihunt 6.50
0-1000 a de " /Ihunt 9.50
0-30 • ae 5.50
0-100 'Oae red type . ~. 5O
Westl nghouse , 4· I Q.s ,",. bd.
0-10 ade. 2.0- Il"ale . 22 .50
West on
3· eq 0-200 mm. ce 9.50
2" rd- 30 -0-30 ade 3.50
Alrerat t . 0-30 .de 7.50
Aircraft . O - I~O 'Ode 7.50
Meter Multi pli er Resist"'l

115 vae IDdt ; l Oa eem. Allied BXAX · l , , 5.50
Oeercerrem : Adj..0 4 •. 16 ade. reset coli 115 vae

Wes tlnl"house tJ"pe U .," , , , ,
T ime delay pneumatic ; A. asta t XF-15 ; 2-1..de coil

adjust 0.5 see. to 9 min.. de laYed mike. Inst. b rk.
t ...·o circuit contaeu .. , .. , .. . . . . . .. .'

Po..er , Arrow-Hart type RA 115 .. 60eye coli. 3plt
no 25a. dh l b rk con tacU , 15. 50

Cramer motor drin n time de lay. operate! on 115 l'
60 ere. 10 a contacts. ~..t at 120 sec. ad J 0- 120

~:JI~~nnd:Yl'e ' sni ' 't he ~ ;';il' . deiii: . i l .5 ; · he~·tej.: . 45 sec
delay n.O. contacu. plul' s Into octal ~o<:ket 1.35

Ca pac itors
Sanoamo
T)' pe A mica trans mlt t lnl". 250 w.e.d.c.. l'.iOO O •.d.e.

test . (':\f60B I03J. 0.0 1 mfd. l'.i% . ,
T)'pe Fl mica transmltt ln. . .0002 rn fd. 3000w"I'. 2.-1

amps a t 3me. 1.2a. a t 1 me. CM65B20lJ 1.00
Type G 3, t ransmIt ting mi ca..004mfd. H'k1' 32.50
f'l ilver mica . Il'.iOO mmr.. C:\f30E152J : .20
Cerne lJ. Du lll ier

61'dc dpdt ; 24 ohm 0011 Sa III. ecnt. • P&B tJ"pe S PUD 3.50
121'de dpl t no ; 30a Il0ne. Leach 6104 .' .. . ' 4.50
I2rde spdt ; 96 ohm 0011 8,\ 111. eenr., P &B type l-ffi5D 1.25
12vde dpdt : 65 ohm 0011 lOA Ill. eont . Ad1'l OCfI 964 8 . , 2.00
H1'de 3pdt ; 160 ohm 0011 lOA ecru. Allied POX·12 ... 3.75
H 1'dc 4 pst no : 250 ohm 0011 12 ..1. I II. eont. Leal"h 12.-1 3.00
H1'de 3fHlt; lOa oontacu . Leach 903 1-SS. hlI. wr ap term. 1.50
2hde -tOd t ; 3a m ntaetl Allied llKIIX - 121. hi . hook term. 1.25
1151'de d pdt ; 10k ohm coli 12a III. eenr. • Leach type 1251 3.00
PI. dpst ne : 5t!: ohm coil. 15 mi.• Leach 1073B F 1.75
P l. dpdt; 5k ohm coli . Idj. ecnt., Leal"h 1031 . ,_ 2.50
1t 5vae Ips t ne : d hl brk. 30a III . ecnt. • S · D type 84XX H 2.95
Rel ays

Thrnded neck. 30mtd . 4501'de. CE41F.200R. 30mtd 450• . .
I' lua: - In l)'pe. 4%;· II. 2000mfd. 15.dc. CE51 A202 F. .. ...
Centra l.b

:\Iedium power mica•.001 IO t d. 6000v 10 amps It 3me,. 5. 00
T ransm. mica. C1I1lil'.iF242J, . 002 4mtd, SOb, 20a at

SOOO kc , . , . . . . . . 99.50
Vntleal mt. cllmps to r 1%- d . cycll nder caps . ,. .05
011. lerew bu e . both term. In l ul ated t rom case. 10%

tol. CI ' 41nl F F205K. 2mrd. 600. . . 75
Elel't rolytle t hreaded nl'{'k . 50 mfd. 400 vde .

CE-I1C.'IOOOQ. 50 mt d 400 l' • .• .• .• ..• . . .. . . . . . . . . . • . 60
Gene ra l Elect ri c

West ing house typo Fl' ; I mrd . 10k'!' 011 17. 50
Oll . 120mrd. 3000..de. 5%113~ 1151,i, O"l'e r. term ,38. 50
Miea.s, t rallllmlttlnlf, 1200 ,"de - S.3 5. 2500 IHde . 85
Jenn Ings l}'pe " II" vacuum nr. 15k... 50 -250 mmfd 44.50
Johnson. type " M", mIniat ure variable
S ln. le section. 160· 102/ 5:\11 1- 1.5 to 5 mmtd . 50
f'llnl"le IIleHon. 20MIl , 21-2.1 mm r ' . . . ...... . 95
Single section. 160-104.91111-1.8 to 8.7 mmrd .55
ButtertlJ". 160-205/5:\1BI1-1.8 to 8. 7 mmfd 1. 10
nunerrlJ". 160 ·208/ 9MB lI-2.2 to 8.0 mmt<! •..... .. .. .. 1.20
Butterfly. 11),rU. 10.8· 2.7 mm t ' . 1.30
Differential ; 160·S03/5MAII-1.5 to 5mmtd 1, 10
Ha lll m...lu nd , vari ab le

TS·13815 4000mtd 50..
TS· l298-1 !500mfd 100.
TS- 13985 1300mtd 1501'

HIWAY CO. 1147 VENICE BLVD. LOS ANGELES, CALIF. 90015
All items F.O.B. Los A"geles. Orders OYer $30.00 deduct 20% excess shippi"9. Money will be refunded.

Satisfactio n guoro" t eed .
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Our extensive stock of Motorola Wide Band F . 1\1. equipment
includes the models illustrated, plus many othcr F.1\L items.
R epresenta tive prices are as follows:

No occessories or cobles ovoi lable.
Cases for above with order; 15" case $2.50, 10" case $4.00
Above units are complete drawers less case, including receiver,
power supply, and transmitter.

FREQUENCY
VOLTS WATIS RANGE CONDITION

FMTR·41V
lOW RF

FMTR·80D
JOW Rf

fMTR·140D
60W RF

MODEL

FMTRU-41V (l C)
FMTR·8DD

FMTR-80D
FMTR·80D
FMTR·80D
FMTRU·80D

fMTRU·80D

FMTR·140D
FMTR·l4aD
FMTRU·5V
FMTRU·5V
FMTRU-40V

6V lOW 150MC
12V ' OW 30·40MC

12V 'OW 40-50MC
6V 'OW 30·40MC
6V 'OW 40·50M C
6V 'OW 150MC

l 2V ' OW 150MC

6V 60W 30·40MC
6V 60W 40-50MC
6V l OW 150M C
12V lOW 150MC
6V lOW 150MC

PRICE

Dirty but complete $29.95
sensrccn Receiver & Transmitter, clean
with Dynamotor 39.95
Clean with Dynamot or 44.95

" 34.95
" 39.95

Clean, With Sensic on or unchannel
receiver 44.95

Clean , With Senslcon or uncha nnel
rece iver 52.95

Clean with Dynamotor 32.95.. 39.95
Clean with case 25.95.. 29.95
These uni ts are dispatcher transm itters
with Sensfcon A receivers. The unit s are
except ionally clean. 35.95

MOTOROLA T44A
18WRF 450M-C

ODDS & ENDS
MOTOROLA lOW 30-50 MC Transmitter strip with tpbes
MOTOROLA 30W 30-50 MC Transmitter strip with tubes
MOTOROLA lOW 150 MC Transmitter strip with tubes

2.95
5.95
3.95

TT·63/FGC

General Radio Primary Frequency Standard Model llOOA, Syncrom­
eter ll03A, Crystal llOIA, and Multivibrator-P.S.l102A. In operat-
ing condition (I x 10°-stability) 690.00

TT-/63A/FGC Regenerator, Repeater Set, capable of receiving tele­
type writer signals in audio or direct current form having up to 45%
distortion and regenerating the signal to have less than 5% disor-
tion. With Diagram. 34.95

WRITE FOR OUR LATEST FLYER WHICH LISTS OUR CURRENT STOCK SPECIALS

F M SURPLUS SALES CO.
100 Tremont Street, Roxbury 20, Massachusetts

11Z \ 73 MAGAZINE



CRAZY INCREDIBLE

FANTASTIC

IMPOSSIBLE

Hit The BULLS EYE
with our warehouse

CLEARANCE SALE

F 1.9-48 mm
LENS

7 Element­
color

Leica (
Cannon

Leica(Cannon
Thread
$19.95

Adaptor to
Adaptor

to

Mount
$3.50

WE MUST HAVE ROOM TO WORK!!!

.'. THOUSANDS OF GOODIES MUST GO-GO-GO

CAMERA KIT BUILDERS

NEW
GRADE "A"
1" VIDICDN

TUBES
Type 7D38 H

$99.50

CO.Ml'LETE TV Camera Cabinet, Pu nched Chas sis and L ens ~( ou llt-Only $17.9 5 WITH INSTRUCT IONS

T ype 1698 TEST MO~OTRON TUBE-ONLY $7.95
With FREE Instructions

( Special Price on these items ends Sept. 1. 1964 )

rUNE 1964

F R E E N ew \Va rehouse Clearance

Flyer 964 ~f 2-availab le :'ol ay 1

DENSON ELECTRONICS
" Your One COM PLETE sou rce of CCTV-ATV Equipment "

Rockvill e, Conn.
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BRAND NEW PARTS
Jennings Vacuum variable, 10·400 mmt 10 k.v. $39.00
Variable Cond., 4 Sec., 240 mml/sec ", 3.95
Variable Cond.. 425 /425 /850 , 12.00
Oil Condo 4 MFD-4oo0 V. .. .. .. .. 8.00
Oil Condo 10 MFD·15oo V. .. .. .. .. 2.95
Var. Tuning Inductor, Johnson 226·1 24.00
Trans!. 6300 V. C. T. 500 ma 18.00
Trans!. 220 V. Pri., 2770 V. C. T.·680 ma : . 9.00
4-400 air coo led tube socket & chimney, NEW 9.00
Rotron Blower, 115 V. A.C. NEW .. .. 7.50
HEWLETT·PACKARD 400 A, V.T.V.M , " 49.00
BALLANTINE 300, V.T.V.M. . ,. .. 59.00
G. R. #60, 7.5 amp. variac, 400 cY.. 115v. NEW 8.00
RA·87 Power supply 115 V. AC.·115 V. D.C 10.00
TG·34·A Keyer $24.00, TG·10F Keyer 24.00
LEECE·NEVILLE, 6 V. Alternator, Rest. & REG 20.00
MOD. TRANSF., 250 Watt audio, Multi-match,

UTC·S22 "., " , lB.OO
P.E. 103 DYNAMOTOR, 6 or 12 V. ", 12.00
GF·11 XMITTER, with 3 coil sets .. ,... . 9.00

.. 175.00
.. 95.00
.. 95.00
. 95.00

. . 65.00
. 125.00

50.00

TRANSMITTERS.RECEIVERS ETC.
ATO, 2·15.8 m.c. 50 watt . .. , . . . . . ... , ,. 35.00
TBS, 60-80 m.c. 100 watts, 6 mtr. ,. 24.00

Surplus Clearance Sale

TEST EQUIP ARC·4, 2 mtr, T. R 19.00
• B29·Mark II, with 12 v. supply . . . . 29.00

FREG. METER, B.C. 221 , with Orlg. Calib. Book $55.00 MAW.I , 2 Mtr T. R. .. 29.00
FREO. METER, Navy LM. with Orig. Cal ib. Book 50.00 B. C. 611 or B. C. 721, Handy-Talky . . . .. . 29.00
FR EO. METER, B.C. 221, with Book & 115 V. TBY, 2840 m.c. T. R. 18.00

Supply .. .. 59.00 Teletype receiver. 12 tubes, 115 v.a.c. 9.00
FR EO. METER, Navy LM, with Orig. Calib. book, NATIONAL HRO, Mil itary, with 3 coil sets . .. 65.00

NEW 65.00 B. C. 620·A, FM., 1. R. 20·27.9 m.c. .. 15.00
APT·5, Hi Freq. Xmitter 18.00
TCS, T. R. and 12 V. P.S. . . . . . . . .. 49.00
RAL, 300 kc·23 m.c. .. 29.00
RAK, 15·600 k.c. .. .. .. .. . 35.00
RBS or RBM, 2·20 m.c. 39.00
B.C. 348 or B.C. 342 Receivers 49.00
WI COX F·3, Receiver . . .. 24.00
TBS, Receiver 6Q.80 m.c, . 19.00
ARB·Rec.. 195 k.c.-s m.c, 115 v.a.c. .. 24.00
APR·I, Rec. and one tuning uni t . . . . . 49.00
RCA·CRU·1A, 450 m.c. F.M. NEW . . . . .. 39.00
RDZ, 200-400 k.c, Rec. . . . 29.00
O. F. rece iver, MN·26 or B. C. 433 9.00
D. F. rece iver with loop, DAE· I 24.00
RU·16 receiver, 6 tubes 6.00
QJB echo ranging Equip. new in crates, receiver

19.00, Osc.·19.00, Driver amplifier 24.00

SCOPES
TEKTRONIX 511A wi th Delay line
USM·38, 5 inch ....... ..
0S-8EIU, 3 inch, NEW ..
DUMONT 304-H, 5 inch .
DUMONT 241, 5 inch ..
DUMONT 303, 5 inch .
DUMONT 208 and 208B . . .
BROWNING LABS, ON·5, 5" Oscillasynchros-

cope .. . . .. . .. . ..... .. 75.00
PRECISE300·C 7 inch .. . . .. 95.00

SIGNAL GENERATORS ETC.
GEN ERAL RADIO 7oo·A, 50 cy.·5 m.c, BFO. 95.00
General Radio P522·A, 5Q.100 M.C. . . 95.00
LA D, 270Q.2900 m.e. .. 29.00
MEASUREMENTS CORP. 78·B and 79·B .. 24.00
OUMONT 215, Linear time ba se Gen. . 49.00
OAP Wavemeter-{)sc.. 150·230 m.c. . 24.00
G. R. 740, Capacity test bridge 125.00
G. R. 759, Sound Level Meter ". . .. 75.00
G. R. 561-0, Vacuum tube bridge .. . .. 95.00
URM·25D, 10 k.c.·50 m.c. NEW . . .295.00
URM-26B, 5-405 rn.e. NEW . .. .. .. .... .250.00
URM·26, used, good condi tion . . . 150.00
RCA 710A, 370-445 m.c., 450·500 m.c. . 29.00
B. C. 338·A, Freq. Meter, 100·155 m.c 24.00
CLOUG H·BRENGLE OCA, 100 k.c,·30 m.c. , .. 19.00
B. C. 906-0, Wavemeter ... .... . .... 14.00
G. R. 619-£. Het. Det. and 619·PI coil set 50.00
Bendix S-29B/ FMO·l, Freq. Meter, 10·220 C.p.S. 75.00
PRECISE 116, Tube Tester , ..... .. 49.00
1·208, Sig. Gen., 1.9-45 m.c.. 19-45 m.c. 49.00

HAM XMlnERS & RECEIVERS Gua ronteed
good condition

NATI ONAL 303 $275.00
NATIONAL N.C.·1 90 .. 129.00
NATIONAL·NC-125 , . . . . . . 75,00
HALLICRAFTERS·SX·99 . . ".. . 75.00
HALLI CRAFTERS-S·107 , 59.00
HALLIC RAFTERS-S-I08 .. .. . 95.00
HAMMARLUND H.O. 129 .. . . . . 120.00
HEATH HR·IO ., .. . . .. .. ",. .. 69.00
LAFAYETTE HE-IO .... . .. .. 59.00

VIKING RANG ER .. .. 125.00
VI KING II .. .. .. 135.00
VIKING CHALLENGER , . " 75.00
VIKING MOBILE .. 59.00
ELMAC AF·67 ... ,..... . , , 85.00
GLOBE CHIEF DELUXE 45.00
EICO 720 . 65.00
LETTINE 240 .. . .. 45.00
GLOBE CHIEF 90 .. .. . , 45.00

All Prices F.O.B. Hempstead. 25 % with C.O.D. orders. Avoid delay send suffi cient postage-s-excess will be returned .

AlGERADIO ElECTRONICS CO. PHONE I V-9-0808
37 GREENWICH ST.

HEMPSTEAD, N.Y.

114
73 MACAZIN E



."."."."1.00
1.25
1.50
2.011
' .00
3.50
O .. "' .00
6.00
7.00

10.1l0
11.00
12. 50
16 50
17 00

S ET.
T S -36fA P
B u nd new. In orllt lnll
pa ,'k lna , wa s ecce-sorte-c
~1<'a.•u l'l'~ 10 to 30 unm .
8700-9500 me.

5Il fl . roll compl ...te ..-It b ron
liltin«,,-
PR ICE $2.49 ea•

.of 1/ ". ic~J FOB P.....dn ... ""In,
olhu",iu " ou d . No CO D'J.

( & H SALES (0.
2176 E. Colorado St. , Pasadena, Calif,

MUfra, 1·7393

S I LICO N
A l l r ... e t t r r e e e
lisl"" at maxi _
mu m pe l k In ­
rers e f o ll a « 1.'
ra l lnlts : annroxt­
mate r c r w a ra
,'ul laKe d rop. 1.5
, olto.
1:-1 1446 .Oj5 MO p. 100 vol t i
1:" 1407 .0;" amp. 200 vcue
l:-; I H ll .0;:; Illnt>. 300 folt~

1:-;I H9 .Il':> amp, 400 \"01t~

1:-':14:>0 :; am p. 100 volt ,
1:-; 14;;I 5 amp. 2M voltl
1~IU2 5 I mp. 200 vollS
1:-; 14:;3 5 amp. 400 ,-oils
ISI U t ~5 I mp. 100 voU,
I:-;U:>5 2;; a mp. 200 " 0 11S
1:-':IU6 25 . m p. 300 vol'-'
I:-;H511 3 ~ a mp. 100 ron ,
1:-': 14 ~>9 35 I mp. 200 volts
1:\"0:'>\'7 50 am p. :;0 volll
ISH62 ,,0 amp. 100 ~01 t-

1:-':14 66 75 I mp. 100 "OHi
I :-1 14,,. 7 .~ InIP. ;WO ,·olt_.
l :-; Hllli 75 amp. 300 cults
1 :-105 \ ' 1 150 IlIIl'. 50 volts
1"'1 4; ~ 1,,0 amI>. 100 ""It ·,

• •

X·BA ND PO WE R LEVE L TEST

~~
1-1 S' 4 '15

inp ut 120 voll AC. 50/60
eyde out pu t n nRt" 0 -140
~ola AC, 2 all1.l1'· rtos.
P RICE , .. . . . $8.95 • • d l

POWER ST AT TYPE 116
Inpul 120 volu . 50f60 eyd... out put ranl"e
O-Ito 10US .-\e, ; .5 .m res .
l' Il Il" ~; _$ 16. 95 ueh

COAX CAB L E RG59A/U

RT. 82 fAPX -6 TR AN S CEIVER
Eu )' 10 eenr..r t to 1215 ~l e lIa m :'tallon.
1:......1 I' und i l ion . I,e, s T ul":". , . $9.95

-- . TS -34A / AP

~
.- OSCI LLOSCOP E

• . Thi ~ Is I'>"lds 10 I, lult
...._ , .... Inlo 120 " , fill ..y .

l I ' oed hut ..h....k "l 0 111

a nd fl l~ · d . i n cuo' ­
In lt ..a .. . les, oord, .. hl ..h a re <"I S)' 10
mak e. You look Into IiKhl -shield lnl: h" ." I.
Ihtu • llIagnlr}'lng Icns, I nd lhf' ,mall · lu l...
I>ll-lu re " sa me a, Oil a Y' sereen. 0 - 411 d h
e ttenuators In :! <l h sh 'I" a r" "> a,~·u ra : .,
tha I )'O U use a.. a VT\·~1. \"ldf'O flat 411 cy ­
~'h IllC, tonnu. '-arl ah1<' swer-p 10 eJ'-5u kc.
H ~;:-; 1' O F AL I.. t ll"n' r, a "l'larl '>: !" I' "
"II'. [10 iUu" in whic-h pil ls,>, 10 lo.. \-1"\\,,'<1
"ad l tr lKK" r t l"el r <>WII 'W<'C I': .......1·1" can
h., \"a rl",1 4% - :<, 20 -,,0. a !HI 1 :!0 -~ 1I 1l 1111 ..... )·
.." "" ,,1. >0 aeeunl,' and Hnear Ihat you " ,,'
\0 1II"II'U rl' pul'" ...i ol ' h. I :-I V ..\I. l",\IH.E T U
\ ' I EW T \ ' 1' 1 ' 1 ~-': ~:-':1 I'u b "" ma)' ht'
1,,' r1<>tll e or random, I""' . or neg., a, 10... 1_'
11.1 Y. and frum • pip to 200 u- st"C wd.
lI u ll t - ln dt'I IY Ipl< s.... pel' slI n berore puh..
11'1........ . ,\ T -rnts r.uw 1'Illt' E :'\0 U:-;t ;
xxjcn ( I( ) W IT Il Ol 'T Til l!' W O:-;IH : U­
rt- r. l'('Ol' t;!
t ·:'.:II . f ;I HHl nl:-lIlI TlnX _. S29.95
e C IS35 2_C H A NN EL FM TR AN SC EI VE R

30· 39 mc. This unit
In COm p l l'le ..-lI h
tll t ubes oPPfal in«
fmm l'i1hl'r 6 or 16
\"O IlS n.c. (~c lt ·

conta ined p<>,,"" r
I Ullpb·). Cr }' s t a l
conl rol, s"n,IIII'c
supreme ei re 1I I t.
AI'llrox, di nl<' ns l u n~

11 ~ II 10 ~ x 6". A ppro x. ~ ~ Ill'. l"n lt coni ­
1>It' te with luhes, s<'lu'ma tic di lJ::nlll an, l
IlTl'st'lIln.: lnat ruet luns. LI ke new.. S25 00
t> OWER S TAT TYPE 20

PO WER T RA NS F O RM E R
O utpu t : 12, ~~, 36 "011 .
I nIIUl : 100 "olt o 60 cyel",.
• lnKl e · llh...... W ill hand I\'
2 >;.: amll ~, !'tetol case I.
h.. rml'l ica lly l u led . 3"''' lt
2* ~ l< 4~N. W I. 3 '4 POlllI(l·.

$2.95

ANTE NNA W IRE
1.50 n. Mt rlnd..d ro pper on
...Indup r 1 com plelt'.
PR i CE $2. 95 e• .

12 F T, TELE PH ONE
STR ETC H CO R D

3 conductor wl rt" with J K -53
a nd a L'31/UT p lug.
P RiCE $ 1.49 ea,

VAR IA C T YPE V20
In put 120 volt AC 50/60

'es ete output range 0-140
'·olt.< . 20 Impe res .
I'H l e .: $37. 50 eac h

RAOIO CO MPASS RECE IV ER
H5 ' ,\n:-;7 F requency 100 to 1750

li e t' rice "" , $ 17.50
1l5.\ / ,\ 1t:-;; Prtee ..........•.•.• .. $27.50
l.ooP 1.1'21 L~I l' r1ee ....• .• . . .•. , $ 1 2 . ~
, 'ontrol !lOlt (~ .f f.-\ U :-;; P ri ce .. . . . . S 7. SO
I nd ica tor 181A I' ri ce .....•...•. .•. . $ 4.95

TY PE A N/A R N.6
RAO IO CO MP ASS

Itecelver H/l 01/ AII :-;:-;-6,
100 - 175 1J kc. In 4 ba nd s.
Excel ll'nt con-uuon,
Pri ce $34. 50
I.oop A!'3 13 -H. Exc... II ~ 1II

Cond l tlon. t-erce . . . .$27. 50
Ind icator IO!lIHf .-\ HX - ll
En ell l'nl Condillon.
t-nce _ $ 9.95

~ I ounll lIT· 2'3 or ~ IT -2H Exeell ...nt
C·ond iUon. l'r1cc EI. •...• .•. • .• . . $ 9.95
Control 11011 C-H9.\ . I' r iee •.•.•. . . $15.00

MAN UAL
Handbook of opera ting Instructions , «en '
eral In 'lallatlon adjuument ph,-s 5 Pllt fO<
of d lu:ram_i .nd l'c:hemltles. I' r lcl' $ a . SO

12 volt D .C. Input, 3.6 amps ; outp ut 225
..olt D _C. a t 100 rna new. $2.95 eath

OIR ECT .R EA DI NG MAG N ETI C
COMP ASS

F"ull ·floal lna o:1I rd . eomncn -

~.:. ~ U,,"' m' w " . and dl,l U, h<. ...all . In 6- or 12-r. bulb.
I.umlnous d ial . lHgd. b)'
lk'nd ill- l' ion..H . 3'," x 3>';' ''
II 3~ ". 1* Ibs.
$8.50 pOl t pal d.

CAD MIU M BA TT ER Y
1.2 VO LT S

H eeh l r lt l' l b l .. thou~ands or
Iiml's. Alka ll nl' stongI' ba tl l' r)'
sl nt l'rt'd- plale. Flit volla ltl'
eurre d ur l llll dischargc. W ill
hol d eha egn n.r long per iod or
tImo. 1I1II"h dl~c h a rtl"1.' ra te Ull
to 50 IIllPS. snru -oroot. mal'
hI' us ed In I ny po. il ion. A p ­
prox. Il -ampt' ft' - hour eal>ar l t}·.
D imen,<lons : 6" high : 2 ~ wid e ;
*~ th ick. Approx....t.: 6 07..

I ' , el potass ium h, d ro ill de 130% EI l"Ct ro '
li t e I. " $ 1.95

S IG MA EXT RA· SEN SITI VE
PR EC IS IO N RELAY - S E RIE S SF

Elttrem l'lr pD'f'he, ru««ed f&:
ilL; It.. ..... ral ll l.l roose It'n, l·
Iltl' Il."lay. u.. lane«l .nn. · ~.
tu re, slnl[h'·POle. douhle- - ~
Ihro..·. !'uil able for wtde
range of Idju'lm..nts . 111-
d l" l<' nsionl: 1"'4 Nxl 5 ! 1 6 ~x

11 1116" high. W I'I, hl : .f l!~ ce,
!'W- IO,OOfll'l: 10,000 coil oh ms.
~~l' eTBlos 1.0 rna 1)1' $3.95

T CS DYNAMOTOR S

12 volt P .C. Input , 9 ,9 a mps ; output
H O vol t D ,C. at 200 rna new. . . $7. 95

CO LLI NS P ERMABI LITY
T UNE R· OS C ILLAT O R
2 to 3 me, 250 volt plat e .
12 .6 volt f ila me nt. .Model
10E -2, .sew packued.
PRI CE " .. . , $ 12.50 eae h

OI L CA P AC ITO RS
I mM. 25.1100 v. DC wesunatouse rn.
teet-en 'rroe F l' SU' le 13 13854.

139.95 eac h

RT- 82/APX6 TRA NSPO NDE R
Good used cond i tion ' leu tubes. $9.95

GE N ERA L ELECTRI C FU LL WA VE
BR I DGE G E R MA NI U M R ECTIF I ER

In put 11; roll .-\C. out­
PUI 115 volt HC al 10
a mprrO't apPfOllima te d t ­
menslons : H,~ II 4 ~ ~ II
,% ~ lone ..'e IK ht : 3""
Ibs.
PR IC E ...... $9.95 cuh

POT T E R &. BR UMFI ELD RE LA Y
# 1'l.\15 1• .s S P D T
80111} ohm 1I1l O"
d la. x 1 11 / 16"
long . AllP101. weight
1 oz. J1"rJ[' " t ica lly
a,·a l... d. HIBnda rd , -pin miniat ure tllue.

$2.00

M INO R SW I TCH
t o - pos Ition. 3· PO le Wil h
, Ioppe r roll and reset coi l
6- 12 fOl t~ OX . olT-norma l
non ·brldKlnl[ wi pe r a p,
prcx. dimton~ i ons : 4N lonl[
II 4 "'~ h ll[h II l "' ~ wide,
.....Ighl: 1 l b. $9. 95

NT_6 WILLARD
6· VOLT STORAG E

BA TT E RY
n atf'<! 2.4 amp. hr.
AIJl>roJ. dlmen -lens ;
3"' ~ I. I 1"< " .... 1:
2%" h. We/Kilt : I
lb. 3 01.. l p la ~ tic

cale ) Un "· charged.
$2.50

10 or more . 135. 00 each.

TE ST S CO P E- S Y NC H ROS CO P E-
P U LS E A NA LYZ E R

ID · 5tl/A I' A- I I. La te
protlul'tlun. xroduf ar
suhassemhl)' censteuc ­
non. Video ampllfler
I~ flat 10 4 me.
3 11 1'1 aresent atton.
T eet-scopc sa ...tooth
25 ·20,0011 CY. li as all
norma l t e s r - s ce ne
controls. As s )' nch ro­

Iiro p<" a nd pulse anab'xer, IccePts pcsmve
or nt'lat iv.. pulses. \ ' ldl"O del.y ci rcui t
~nnlts ludlng edge of pulse to be s et'n.
('allhraled-dbl borlwnlll s hUt mt'.sull."s
pul ... du ra tion s from 0.5 to 100 microst"C­
omb . l'I in~"'a"e - oscillator ra Ubra tor m..Bs ­
Ull.".' ffcurrt"nce ratn from 200 10 6000
PI" an'u r. te " 'ith in 0..1. %. Un li t - In PO'H' r
aupp!>' rC'lu l r l'S 115... .f00 rl', 196 ..alII .
EII ' e rn . 1 GO CY PO" 'eT SUPllI)" rna}' be madc
to furn ish p lus 350 and - 1300 ..dc and
6.3 \lC. I n eJ:ct'llt"nt cundilion. ..... lth aU
19 tu l,,'., .chematlc ..... Ilh puts n lu...",
pa r ll · I'K'allon plct ur t'". op cra t ln !: In", rue ­
tIon~. Ihl'O ry ex planation, and mal nt ...na nce
rha rt.. l' hl pplng weight ro o Ihs. L·. "d .
Itood. I' r lee each $ 19. .50

R G 58A COAX CAB LE
52 OH M, 100 It. len , t hl $3. 95

RCA 6032 IM A GE· CONVE RT E R T U BE
CUIn,hlnt'd wi t h sutteb te op- 422'
lin sJ· It..ms, t hls a -e tee ­
trode luhl- pl'rnli ts \'Ie,,' lnll:
of scene wit h inf rar..d rad la ­
Uon. ~ r- 'm e 10 he \" It'" "ed h
l mall" <t by opt tea l (lhl t'clll'l!
UfHlIl se mt-trans pa n-nt photo­
('.thod,', l' lll"etral rosp., S · l;
Ilood respon-e UP to about
J :!OO .\ . .'o ln:. ra tt ng, ah. o­
lut e, I r ld ::' ~ . 2 0 ,00 I1 \ "IJC a t
p... k At'. g rid :: 1.2'I}I}V UC. $9. 95 1111 11 .
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P ly/ Rm s
700 / 490

.4,

4 for SI
3 for I'
2 for I
I for $1
2 for $ 1

40,
60,,,,

100v

Piy/ Rms
600 /420

.' 4

LOW LEAKAG E
Ply/Rms Ply/Rms
200/ 140 300/210

. 12 ,16

P lv/Rms
SOO/ 350

."

2NI O:18/ 3A lot Sink
2N l039/3A Int Sink
2S1040/SA Int S ink
2X IO U /3 A Int Sink
2X538-S9- 40/3A small

Ply/Rms
400/280

.22

4 NE.WEST TYPE!
P iy /Rms Ply/Rms

50/85 100/10
. 05 .09

.---- ._---- . _ ~ - - - - ._---_ . ._----
D.C. 300PI" 400PI" 5OO P I" 600PI"

Am ps 2 10 Rms 280Rms 350Rms 420 Rm s, .4S .95 .65 .70
12 1.15 1.40 1.60 .. 60." 1.10 1. 35 Query Query
as ' .50 2.75 3.25 3. 90

'60 4.00 4.15 5.15 ' .50
24' 19.5O 21.50

Si licon Diodes 3&6 Amp Studs
untesteu . 12 tor $I
Glass Dio des IN S4/ 43/ 60 / 64
Untested 20 for $1

S i l icon P ower Diod es Studs & P.f .4

D.C. 50 Pl v 100PIV I50Pi" 200P i"
Amps 35 Rms 70 Rms 10SRms 140R ms

3 .1 5 .20 . 25 . 35
12 . 50 .70 . 80 _95

- 18 . 30 . 45 .60 .90
35 I.I S 1.40 1.60 1.80

100 1.90 2.50 3 .00 3 .50
240 6. 50 1.10 8.90 10.40

" S CR" Sl lleon Controlled Reetlflen l
PRY lA t6A PRY 7A 16A

25 .60 1.00 260 2.10 3.00
50 1.00 1.35 300 3.00 3 .4 5

100 1.60 2. 15 400 3.75 3.90
f50 1.95 2.45 500 4.75 4 .80
200 2.20 2.80 600 5.45 5.65

SCR KIT UNITS UP TO 25- A MPS
UNTESTED ............ 4 for S2

Silo Pressfit I liA UP to 100 Piv
4 for $1

Micro or MuSwlhh CS D 35 Amp /
AC. DC 3 for $1

" TAB"4 SeR's 4 TRANSiSTORS · DIODES!!!
Full LeadJ FQ Clor1 TeJUd & Gld!

U.S.A . MIg

PN P 50 Watt / I5Amp HIPower ~
T 0 36 Pekgl 2 N44 I , 442, 217 ,
278, 0 550 1 up to 50 Yolts /
VCBO SI .25 @ . 5 for $5.
2 N278. 443. 114 up t o 89y
@ 2 for $5.
PNP/I OWatt /3A -2NI 55. 156, 235, 242,
254, 255, 256. 257,301 , 35 1 35c e 4 for SI
PNP/Sllnal u p to 350MW TD S. 25c @,
6 t or SI
NPN /Sllnal IF. Rf, OSC. T0 5, DV 5. 25e
@. 6 Ior Sl
PNP 2 N610/ 300 MW . .. 35e @ , 4 for $1
PNP 2 N671/ IW att 50c t1i' , 3 for $1
S i l icon P NP T 0 5 & T OI8, Pekl 25c @,
S for $1
T036, TD3, Pckg Mica Mtl Kit 5 tor S I
Power Heat Sink Finned 80 Sq $1. 25 @ ,
5 for S5
3 AmplTD3IPwr Trans lston Untested !
10 for SI
P wr Tra nsl ston TD 313A Untested 10 for SI
Sta bistor Di od es UP to one w.tt 5 for $ 1
Sili con Di odes 3 S Amp S tuds Untested
3 for SI
Silicon Di od M e poxy/ 750 Ma Untested
25 for $ 1

.-------._----- --- - - - - _. ---- - - _.

TERMS : Min Order S3-
"TAB" 25"/O with order f .0.8 . New

York. Ten day luarantce,
prie. of mdse, . n!y. Our
17t h year.

P r lees sbown a re s ubject to chanjre.
II I MJ Li berty se., N, Y. 6. N. Y•• RE 2- 6246

P lv /Rms P lv /Rms Piv/Rms P lv /Rms
800 / 560 900/630 1000/100 100 /170

_SO .60 . 72 . 88

ALL T ESTS&Af OffVlfC 6- FWD

400 P I\" @ . 50:\IA Quant i ties 1000 S200
600 1'1\' @ 150~I A Quanti ties 1000 S300

1100 P I V @ 750M A Qus ntl ties 15 lor SIO

D.C. P ower Supply 115V / 60 to 800
r ys . Output 330 &. 165 VDC up t o 150
MA. Ca~ed SPECIAL S5.

" T AB," S ILICO N 750MA 4 DIODES
Factory 'reuee Gtd.1

.. S.25

. . . 1.35
1.20
4.25
1.15.60
1.15
1.15
4. 70
1.95

" T AB" Tubes futory Tested, Inspdd,
Sil Months Guara nt eed ! Na ReJeiitsl Baud l
GOVT &. MfGRS Surplus ! new &. Uud
OA2 .89 6 BZ1 . 1. 25 n uy &. Sell
OA3 . 80 6C4 .. .45 43 .15
082 .65 6C5 ... .69 45 . 49
OC3 .70 6C6 1.08 50 l 6 . . .89
003 .50 6C8 L OS RK59 . 1.39
DZ4 . 79 We Trade l RK60 . 1. 11
IAl .9 0 6CB6 . .89 HY69 . 2.20
IB3 .9!! 6C D6 . 1. 4ll 75 . . .81
Il4 . 82 6Cf6 . Xi HY75 . 5. 00
IR4 5/$1 6C l6 . 1.411 83V ... ,95

We S wao T uhesl W ha t Ho/ U H u e '
IRS . 78 6C B6 .89 IP R60A 37 .50
IS4 .r8 6CG8 1.1 2 4. 125A 21.50
ISS .68 6C M6 . 79 tXI SOG 15.00
114 .85 6CS6 . t 0 IX 2SOB U .OO
ITS .95 6C U6 1.29 4 -4OOA 41. .5
104 .. 6/$1 606 .99 4 E21A 39.00
IUS .t5 6 E5 .79 250T L 19. 45
IX2 .99 6 F4 2 ~ !I 307A . . 2/$ 1
2C39 A Q a f5 .63 SI6A .. 5/S1
2C40 5.50 6 F6 .ns VR92 .5/$1

RNHI 2',e for Ca ta loll" I
2C43 6.50 6f7 .99 S88A . . 3/$1
2C5 1 2.00 6 F8 1.39 5SOA 2 .4.~
202 1 .65 6 H6 . 59 350 B . . 1.75
2 E22 Q 6J4 i. ra 571B .95

~g; 2 . 5~ ;1 ~ : ~~ : :~ ".',.',,'
2 E26 Q 6J 1 99 . . •
2 £30 Q U 8 1:39 4SOT H 43.00
2 E35 .. 1.110 6 K6 . 59 I50TL . 43. 00
2 K25 . 9. 75 6 Kl . 79 460 . .. 11 .50

An T uht'5 Stocked at I.ow Prices I
2 K26 .3 4.00 6 K8 . . .99 103A . . (J
2K28 .30 .00 61 6 i.i e 707B . . 3.50
2V3 . 2/$1 6S N1 .72 715C .. 10.90
2X2 .4 8 GT8 .9 11 111A . . 5/S1
3A4 . 70 6 V6GT .90 12SA8 5.01\
3 A5 1.00 6 X5 .49 725A .. 2.75
3 AP I 5.95 12AT6 .59 803 3.50
SB P I 3.99 12AT1 . 89 804 8.85
3C24 3.50 12A U6 .63 805 6.011
SD23 3.95 12A U7 .69 W e Trade l

We B uYI W... sen:
3 E29 .. 6.00 12AXl .19 801 1.10
3 Q4 ... .68 12AY7 1.29 5/$5
3 Q5 .. .86 12B4 .95 10 /$1 '2
4-6SA . 13.50 12 BA6 .65
4-1 25A 27.50 12 BA1 .99 8 11 . . . Q
4-250A 34. 00 12 BD 6 .5 9 a l i A .. (J
4XI 59A Q 12BE6 .59 8 12 Q
4X250 36. 00 12B H6 .r9 813 9.95
4X500 Q 12BH7 .99 81 5 1.75
5AP I . 2.95 12BY1 1.00 826 .99

Wa nted T n t ~etl and E Qul o ment
5B P I .. Q 12BZ1 . 99 828 ... 9 .00
5 BP 4 . 7.95 12H 6 . 75 829 B .. 8.00
SCP I .. 4.99 12J5 .69 832A . . 8.00
5CP 7 . 9. 00 1211 .. .69 833A .. 36.00
5 R4 1.00 12J8 I X ; 831 . .. Q
5T4 .M 12K 8 .89 866A .. 2. 2!'i
5 U4 .99 12SA1 .69 954 Q
SV4 . 89 12S C1 . II !! 955 3/1'
5Y3 .nn 12Sf5 .ea 951 3/ 1
52 3 .89 12SG7 .89 958A .. 2/ $1

Send 25<:' for Cl tllo&" I
15GP22 89.00 12SH7 . 89 99 1 .. 5/$1
&Al 1.00 12S11 . . 75 16101 •• 2.r5
6 A8 .99 12SKl .15 1619 .. 5 /$1
6A B4 .59 12Sl7 . • 9 1620 .. 2.00
6A C7 .12 12SN7 .69 1625 .. 3 /$ 1
GAG5 .65 12SQ7 .R!l 1626 .. 5 /S1
6AG7 . 75 12S R1 .69 1629 .. 4/ t.1
6AK5 .69 15 E .. 1.19 1050 . . 1.25
6Al5 .59 15R .. 4/ $1 55 11 .. 1.25
6AQ 5 .6 6 r n17 Q 5608 . . 3.95
'r op US Paid fo r 30 n !.. 813, 811A,

812A Tuh<:s
6A R6 . 1.95 19T8 1.16 56 1a
6AS1 . 8. 49 24G Q 565 1
6AT6 . 2/$ 1 25A6 1.19 5654
6AU6 . .19 25 A7 2. 19 5656
6 B8 1.3:5 25C5 . 81 5663
6BA6 ..59 25 L6 . 72 5670
6B E6 . .59 25T 4.00 5686
6B G6 . 1.49 25Z5 .12 5681
6 B H6 . ,19 25Z6 . 75 569 1
6 BJ6 . . . 72 26A7 3.69 5125

T op $$$ I'a ld fo r X~lTTIl T ubeu I
(iB K1 .9 9 FG21 . 8.28 5132 2. 00
6 B l l 1.35 HV27 .19.39 5136 .. 85. 00
6BN4 .69 2807 . .89 5749 .. 1.9 5
6 B N6 1.08 FG33 . 15.00 57SO .. 2. 75
6 B N1 1.99 EL34 3.49 5151 .. 1.25
6 BQ6 1.19 35A5 .69 58 14 1.20
6B Q7 .99 3516 .59 5879 1. 20
6 BX7 1. 11 35T .. 4.49 5894 12.00
6 8 Y5 1.19 35Z5 .. 1.25 No Se_
6BZ6 .91 RK39 . 2.99 Writ.!

KITS!
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" TAB" FOR THE BEST

Two 866A's a nd FilAMENT $6
XFMR 10 Ky Insltd S P ECIAL!

GTO! POWER·DIAMOND.
TRANS ISTOR

Factory Tested
..4Alfo'OItU i n U.S.A.

HpplRccs Mcd lum &
II IWaUa ge Types

2 ~·lrI5. 2:"'156, 2:"'234,
2:\' 25G, 2:\'307, 2:"<554

3Sc each , 4 for $ 1

Lelc. Nft'il/e ChQrg.er Syslemt
S.al.d S ;Jicon Slid Recli fjH

Finn. d Stack, Direa Replacem."t
F Oil 6 or 12VUC @ l OOA,

Type YJ9 $1 8

S I L I C ON
TUBE REPLACEMENTS

TYP E VRMS/ PIV AMPS PRICE
T 866 5000/ 10400 0.3 $16
f 51l4 1900/2800 0.5 $1
5U4 1120/1600 $3.90
OZ4 UX lYEUSAL $1. 50

D IAl lO:-.-n RASE l lICA srrc KIT $ . 30
1l0U:-;D BASE l liCA )ITO K IT . $ . 30
lJ ELCO I' WIt HEAT 8 1SK 80 S o-" $1.15
K IT T ItJoolT II :-; I'X or I'S" . 36e .a.: 8, $2
IN 34A DIODES 1ge ea . i 6 lor $1

" TAB" BARGAINS
New V.rlaes /or ec ut- 0- 135YI7.5A 115.3 0
S ew ' arlacs/ or eQulv 0 - 135Y/ 3 Amp 10.65
nc-n erxu D ejur 800 ~1a/2 lA." $3 @
DC-1ITR IOUIa/ 2 1,i-" $S@,
Il.F -)fTO GEI4. 5 lla & 5 A.mo $4!, 2/S1
DC-~IETEll OIH! l la / 4· Rd . . $5 ,2/S8
S XOOP EIl."COP E T rBE 2" . 55 • 2/$9
~lI:-; I·FAX 6 or 12 \" AC/ 60 Cn $2 @. 31S5
X mlttlnl: M lea ·s .006 lijI 2500. , 5 for ".60
4:1150 Ceramlc/ LOKT Al, . . 2 for 1.00
866A X fmr . 2.5V/l0A! IOK V I nal. 3.9 5
M lcrmwltch Bl / SPN CI30 A mp 49c@,
T ube Clamps Hlrtchcr 5 for $1. 00
.01 2 at 25 Kv c n Condl'n~er 4 @,
WB Choke 41£y/ 45011a / 27 Ohms $4 @,
Line Filter 50 Amp/250VAC . $IO!,
Line F iltn 200 Amp/l39VAC . SI 8 ,
Bru ning P ara ll e1 6" n ure 6ge ,
K S 15138 Linear Sawtooth P ot 2 tor $1. 00
" CTC" Delay Line I M lcroliCc ·d SI ! , 31$2
Vacuum Olndns 5O:\lmrd / '.5Kf 53 ,
. 01 at 1500l"oll . . . 52 ,
B ALLE :-.--rIXE =:300AC/LAB MTIl $5<4
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JEFF·TRONIC5
Now in our fifth year, and still growing

Selenium Rectifie rs, 3 -phase, 14 vo lts, 6 0
Amps. Leece-Neville ';;3 060 5, for use with
Leece-Neville Al te rna to rs. Shpg. W t . 6 Ibs.

$7.7 3

Selenium Rectifiers, s ing le - phose, fu ll -wove
b ri dge 55 vo lts, 3 am ps. 3 V2" x 4 V2" x
8 Y2". Use fu l for powe ring su rplus re lays,
moto rs, e tc . 3 Ibs. Only $ 1.0 0

APX-6 IFF Set. Transce iver for 129 6 Me.
W it h 3 ' t ubes. Used, good . Sh ipping Wt. 50
pou nds. $ 16. 5 0

Coll ins ART - 13 Transm itter, complete with
tu bes, less ca librat ion book. Exce llent used con­
di tion . Shpg. wt . 9 0 pounds. Limited q ua nt ity
ct $40.00.

8C- 22 1 Freq . meter, wit h xtol & orig ina l ca li ­
bra tio n book. No modula t ion. Excellen t used
condi t ion . Limi ted q uant ity $ 7 5 .0 0

3 BPl Ca thode Roy Tu bes $ 2.49

2 E25 t u bes. Spec ia l 75c ee eh. 4 for $2.50

Plate Transformer 390 - 0-390 v . 4 50 ma. Use
in b ridge ci rcu it fo r 7 5 0 vo lts, 300 mo . 4 V2 x
6 x 6 V2" . 20 lbs. $ 4. 00 each. 3 fa r $ 10.0 0

Power Transformer, 350-0-3 50 v. 130 mo.,
Sv, 3 A., 6 .3v. 3.6A. 3" x 3 % " x 3 V2" .
Unca sed . 7 Ibs. $ 1.9 5

Outpu t Trans. 8000r P-P to 4 , 8, 16 , 50 0 r.
15 wa tts . 3 x 3 V2 x 3 112" . Uprig ht mounti ng
wi th end bells . 4 lbs. $2.00

Modulat ion Transformer. 1.75 to I ra t io. Fo r
807 , 16 2 5, 6 14 6, etc . 10 0 wa tts . Fu ll y en­
closed use, 4 x 5 x 5" , 13 Ibs. $3 .95

Scope T ra nsformer, 27 50 v. @ 6 ma ., 220 - 0 ­
220v. @ 224ma. 13Sv. @ Sma. On- filled .
3 V2" x 4 V4 x S". 12 lbs. $2.00. 3 for $5.00

2· METER STATION
in one neat package

~\ RC· l X avy Surplus T ransmitt er R eceiver X m re, uses
832.\ in fina l. 20 watts in put . wit h A:\I push-pull plate
modulation, T en crvstal controlled channels. Freq
range 100-156 ~I c. R·ecei",." r has extra, separate guard
channel wh ich can be tu ned for ;.our net frequency.
Com!JI... te wit h tub es, schematic diagram. and conver ­
s ion in struc t ions for A C power supply and tu nabl e
oscilla tor. Shipp ing wt. 60 pounds. U sed good. $24 .9 5

POW ER SUPPLY Kit for ARC-I
Complete with iso lat ing power t ra nsformer,
1 15v 60 cycles, s ilicon rect ifie rs, punched
cha ssis, a nd al l necessary po rts . Fits inside
A RC-1 case. Shipping wt. 20 pou nds. $19.95.

Write for info 6' prices on completely con­
ve rted ARC-1 . A ready-to-use 2-meter st a tion
for under $100.00.

BC- 2 2 1 Tech nica l Manua ls . 3 di ff ere nt books
a vaila b le . Specify (Mode ls N, AA ) ; (Mode ls
P, T, AF, AHi ; (Made l AK I . $ 1. 50 each book.

Filte r choke . Stcncor C -1 003 16 Hv. SOma .
580 oh ms. 150 0 v. insula tion . 1 V2 x 2 V2 X 3 .
2 Ibs. 75c.

10 uf-600v. oil - filled ca paci to rs. I V4 x 3 % x
5 V2." 2 Ibs. 95c eo. 10 for $7.50
l uf- 3 kv. GE Pvrc nol . 1 % x 3 3,4 x 4 V2" . 2 Ibs.
$I.S0 eo. 5 for $5.00.

Coaxial Cables. 10 feet RG8 / U with UG-2 1
type N connectors o n ea ch end. $1.00 ea ch.
$10.00 dozen.

Send for our flyer of good, clean surplus. Please in clude sufficien t m oney with
your order to cover shipping charges & insurance.

JEFF. TRONIC5
4791 Memphis Ave.

JN E 1964

Cleveland, Ohio 44109
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TS· 67 5. 00
TS·70 5.00
T8·74 4.00
TS- 85 4 .00
T 8 · 89 5.00
T8 · 92 6.50
T8 - 100 7.50
T8.101 6.50
T8 · 102 7.50
T8·11 8 5.00
T8- 125 5.50
TS_146 6.50
TS . 147 6.50
TS·I47a 6.50
TS·I"7d . . 6.50
T8·170 6.50
TS· 174 6.50
TS · 17" a 6.50
TS - 175 6.50
T S - 175a 6.50
T S - 186 6.50
T S. 189 6.50
TS·202a 6.00
TS· 21 8 6.00
TS· 250 6.50
TS· 251 6.50
TS- 268 5.00
TS_270 6.50
TS· 299 6. 50
T8 · 297 .. 5.00
T8 -306 / 07 . 7.50
TS · 3 11 6. 50
T5 ·'20 5.00
T5 ·322 5.00
T S · 323 6.50
TS . 386 4.00
TS-345a 4.00
TS·352. 5.00
T8 · 352b 5.00
TS·355 , ... 6.50
T8 · 375. I . 7. 50
T5-382a . e . 5.00
TS-382d. r _ 5.00
TS . 382b 00
T5· ' 87 6.50
TS·403 8.50
TS _406 6.50
TS · 413. a 7.00
TS·41 8a, b 10.00
TS· "19. a . 10.00
TS.452 6. 50
TS.452a 7.50
TS·453 ! .50
TS· 487 5.00
T S -488a " .00
TS· 508 5.00
TS· 509 5.00
TS-505 6.50
TS-505a . e 6.50
TS· 522 5.00
TS· 535a 7.00
TS -621 8. 50
TS-622 7.50
TS·689 7.50
TS-690 7.00
TS·691 6.50
TS.730 5.00
TS·738 6.50
TS· 757 7. 50
TS-768 7. 58
TS-768b. e 7. 50
TS_a72 6.50
TS.1I7a 6.50
TS·1 235 7.50
TS-1320 7.50
TS- 1506 8.50
UP M.4a 8.50
UP M·6a , b 8.5 0
UP M· 8b 7.50
UPM·9 6.50
UP M· ll a 6.50
UPM ·I .. ,. 7. 50
UP M. 26 ... 6.50
UP M·"2 7. 50
UP M· .... . a 7.50
UP M-44b. e 7. 50
UPM.46 5. 00
UPM· 55. a 6.00
UP M. I09 7.50
UPM.11 6a 6.50
UQM. ] 5.50
UR A·] 5 .. . 12.00
UR M.I 5.00
UR M. 2] ... $5.00
UR M·25f .. 7.50
URM· 26a .. 7. 50
URM· 26b . 7.50
U RM· ·4!4 7.50
UR M· "9 .. 10. 00
U RM· 52. a 8.50
URM . 58 3.00
URM -64.• a .SCI
URM .72 .. 7. 50
U RM .129 6..50
U RW·14a , 12.00
U RW·1 6 .. 12. 00
USM· 24 .. . 9.00
US M· 24e 9.00
USN ·52 ,. 8.50
2M · 3 6.50

• • • •

RA·1 8C·
I . 2,] 9. 00

RA . 2I a 10.00
51R ] 12.0 0
SI V 9.00
51V.2 9.00
51X2b 7.00
"' VR. I04 5.00
17 L7a 7.50
T · 18bb 5.00
T ·20a 8.00
18 ·S-4.43 10.00
Sl Y] 12.00
DF -202 12.00
MN . 26c 7.50
TA. 12 7. 50

• • • •
IIC· 348 metnte ­
nanee m an u al s .
specify ser fes let­
ter , we hue them
tor t he E. J . M .
x , O. 1'. Q . S.
teners - $7.50
eaeh

• • • •
SCR -2H :"l main ­
tena nce manual­
co ve rs UC·4 .~7 .

4~18. 459. fi C-696
- $7. 50 per copy

• • • •
T hese are ltARF.
- a ll a re ma tnte­
nanee books
U1U-6. 1-CV· 57

$12.00
C HA·8 CV-80

$10.00
URA· 8b­
C Y-89a $ 10.00
~CR- 52 2a . rovers
n C· 62 4a . snd
ll C-625a - $7.50
8C lt -624a. b, eov­
ees B C- 624. a c ­
625 RA- a2-

• $7 .50
HC-6-IOa . b matn ­
tenance $8. 50
RC· 640d malnte·
nance S8.50
n C-639a malnu­
nanee $8. 50
n C·63S matnle-
nance $7 .50

• • • •
t h e ma nua ls
us ted In t he 111'0
columns at lett
ar e a ll eit h e r
maintenance man ­
uaill or Instruc­
tion books. an
rontaln schemat·
Irs . all manuals
o r r e e e d by our
firm are com­
plete orlelnals.
001 rop ll!l. or
abr ldgt'<1 edi tions.
90% are nail'. a
ft'w of t he r eal lY
s car c I' manuals
mar he used but
a rt' still com­
II I('It' and In «DOd
eonen tcn, T h is
we canoot help II
eianr manualt are
eeuectces Items
and unobtainable
In any other than
used rondltlon.
All prices Include
l'IOstage prepaid
to a n)' e . A. ad­
d ress. for u por t
orders add 10%
to Ih ted p r ices
to oever t'Xl'IOrt
[lark lnll" and nee­
1'5110" t'Xl'IOrt doe­
umentatton. llaltf
manuall listed
m&,J be one of a
kind . 10 Ifold
dhappo lntmen t
and orde r soon.
All manuals are
orrt'ft'd luhJect to
prior sale. a nd
are subject to
pr ice cha ng es
without n oti ce .
We buy manuals
too. eur renus In
llt'ed ot ="a fJ
SA.S Il II' &
BUBnII' Ma nu­
als tor re«ln rs
a nd Transmitte rs

T

E

C

H

A

N

U

A

L

5

T

E

C

H

M

A

N

U

A

L

5

9.00

9.00

8.00

8.00
9 .00

9 .00

9 .00
6. 50

6.50
6.50

6.00

6.no M
9.00

$6 .50
6.50

ment and we will
5upply the bt'5t
manua l In stoek
t o co ve r y OUr
needs. T he Itet ­
Ings here do not
always give SUf­
fix numbers for
the eq ui pme n t
lueh as BC· 603.
BC-60Sa . ete-e­
bot If sueh minor
letters are on the
name Dlale of
your equipment.
let us k now about
It as It II all
I mp o rtan t I n
making sure you
receive Lhe proper
manual. :Manlla ls
tor t he d lffe renl
va ria t ions of
equipment are the
lime price II for
the badc models
s hown - n:ample
- manual for the
HC -60Sa Is the
same price II fo r
the II C-603
$5.00 - Thest'
manuals all haft'
sclll' rnaties a n d
se rvice or rel la l r
Ins truc tions.

PROPAGATION
PRODUCTS COMPANY

Technica l literature h our hU 5 I nt'~ s .

not a etdeune. We I lotk thousa nds ot T
d Uft'rent manualt . not just a ft'w
various volumes, and we feel 'A'a have
one or the largt'st and most dlnnlfled
librariea In the count ry. We !lave tried E
to lilt here entr the manuala most
called for. so U rour need Is not llated
-plt'lle wene. New manualt ar rive C
dailY. and stock Is con stantly thanK-
Ing 10 It II Irnpoealble to keep
accurate lis ts In prin t of wha t we H
have to offt' r . however we do k"" l'
accu ra te files of whats on the ~ ll ('lr

a nd will do ou r 1Jt'5t to t urn up a
manual to f ill r ou r needs. Sometimes
we fall- Iota ot manuals are real ly M
rare and !lare virtually disappeared.
lOme are 10 low In dt'mand that Its
Impraet leal to s~1I; and eatalog th..m. A
St ili we send out more Ifallablllty
quotes and fill more orders t!lan "'t'
ret urn. Give us a eba nee at that next
need for t ech li te ra t ure . Ot ten umes N
the proper manual will enab le you to
conver t t hat boa t anchor to an o!M'rat -
Ing piece ot equtpment , and ret urn U
ma nY times Its pnee In tIme and
labor laved.

A

L

P. O. BOX 242, Jacksonville 1, Fla. 5

High dt'mand tetetrpe manualt
TM -II · 3.52 TG- ;a. TO-;b.

TG-3;b . .
TM·II· S56 A="/FGC- l, ie. 11
TM·II·854 R ad io reeetver

R -3SS/ URR , , 10.00
TM·I I·855 Had lo recetrer

1t-3811 / URR , , 10.00
TM -II . 856 Radio re ceiver

R -390 /UIUl . 10.00
TM· II · 856a nadlo reccteer

H-390a / lJRR 10.00
TM- 11 -2205 LJ:cllt'r units

0-5WIl. O-Sa/ F It . u-se
T M· I I · 2208 T H t Bet T8-2/TO.

T S · 2a . TS·2b ..... ,
TM - II . 221 " 'retetrre l et

AS /TGC -3 ... . .....
T M. I I · 22I S Teletype set

TT-S. TT-6 , .
T M- II -221 6 'rete ts pe set

TT· j . TT- g. mod. 19 .. , .
T M- I t · 22 17 TS-383 dls tort lon

test act . . , ' . , .
T M· II· 2222 TT-26. TT-52.

TT - 12. 13. 21. 24 ere .
TM - t 1_222] Td t't)'pe IIlOOt'1 14
TM · II.2229 T ele l)"lJe mood

'IT. Ij . 48. 69
TM ·I I · 223" 'reterroe TOe· r.

'IT-4 . 'IT-b ete
T M- I I · 257-O-39 . 0-39a. b. e
T M. t 1. 261 -CY -31. CY-31a.

h. e. d
T M · ! 1· 266-CY -15. / t.:ltn

• • • •

• • • •

VRC _7 6.50
V RC· 8. 9.

10 6. 50
V RC-13. 14.

15 6.50
VRC·1 9. 19x.
y 6. 50

V RC· 20. 21 6.50
V RC·22 6.50
VR Q·I.

2. 5 .. 6.50
V R R.7 6.50
RT ·66. 70 . 6.50
RT · 67. 68 . 6.50
RT · 70a .. 6.50
RT · 17 ... 6.50
RT - 196 .. 4.00
RT . ] 06a 6.00
T O· ] 4a 2.00

F.qulpU1 ent In the
three columns on
th is etde of ad
are covered i n
the ir own manual
ov In a manual
with anothe r
piece of equtp ­
meru . theretove
0 1-11 numbe r l
and other manoal
Idt'ntl flcatlon is
not glvt'n. W hen
ord ering. he sure
10 give all Iden­
tif ication possible
on )'our equtp-

• • •

with prttlul ot
R . .\: T . such II
It .-\K. HAL . T C8 .
T [H, etc.
AM _65 . . . $6. 50
BC·1 91 7.50
BC · 22 1 7. 50
BC· 224 7. 50
BC· '1 2 5.00
BC· 314 5.00
BC· 342 5.00
BC . 544 5.00
BC· 548 7.50
BC·575 7.50
BC·47"a " .00
BC·603 5.00
BC· 604 5.00
BC-6 10 ... 10.00
BC -6 11 4.00
BC · 614 5. 00
BC·620 " .00
BC· 62.. 7. 50
BC·625 7. 50
BC· 638 7.50
BC· 639a 8.50
BC-6-40a . b . 8.50
BC· 640d .. 10.00
BC · 65] a " .00
BC· 655a 5.00
BC· 659 5.08
BC·666 4 .00
BC -669 4.00
BC. 745 5.00
ec-zrs 7. 50
BC ·792 7.50
S C·79.. 7. 50
BC · 906 " .00
BC. 9238 6.50
BC· 91 8b " .00
BC_97' a. b . 480
BC·l OOO 6.50
BC·l OO4 7. 50
BC·l 00 5 4 .00
BC·1 006 5.00
BC. I052. 6. 50
BC· 1I 47a 7.00
BC·1 159a 7.00
BC. 1506 6.50
BC· U SB 7.0 0
BC·53!! 6.50
BC·"47 6.50
BC· 684 6.50
BC · 652 6.50
BC· 683 6.50
BC· 728 6 .50
BC·75]F 6. 50

S a ry :\lanualt ­
tor the most part
these are all ant'
a t a k ind . quite
sca rce. h l ll"h In
de mand . used . h ut
pn tert cond i tion :

AB K $8.50"' R'" 7.50
"'TA 7. 50
ASB. ] 7. 50
A!;B. 7 7. 50
CP N· 6 12 on
O"'B 10.00
DAB · I 10.011
DAE 8 .00
D U· ' 7.00
OZ· I 7. 50
DZ· 2 7. 50
FRT . 5 .. . 12.00
F RT. t 5a . 10.00
FR T·39 . . 8.60
F RR . 27 .. 8.50
F RR.49V . 7.50
GF ·1 2 7.!'in
GO·9 7.80
1· 171 " .00
LAF·2 .. 7.50
LN 7.00
LP -5 7.50
LR . I 7. 50
M"' B 3.00
MAW. I 8 .00
MBF 9.00
NGB .. 10.00
R.... tOCA 6. 50
R"' K 8. 00
R"'K. I 8.00
R"'K·6 9.08
RAK·8 9 .00
R"' l · 6 9.80
RAS . 4 9.00
R"' X· I 7. 50
RB'" 8. 50
RBA·I 7. 511
RB B-I 8.$fI
RBB . 5. 4 8. 50
RB C·I 8.50
RBC. S. 4 . 8. 50
RBK . . 7.50
RB K_9 7. 50
RBK · 12 .. 7. 50
V"C·2 . . $7.00
VRC·5 6.00
VRC·4 6.00
VRC · 5 6.50
VRC· 6. 61l. y

6.50

7.50
7.50• •

L M.I"
LM .1 8

• •

$7.50
7.50
7.50

.... 7.50

LM · 2
LM · 7
L M· I I
L N· IS

AM ·609 .. . $1.50
APA·6 7.50
APA·IO 6.50
APA. IJ 7.50
A PA · 16 7.50
APA· 17 8.50
APA·24 7.50
APA ·38 7.50
APA· 56 4. 50
APA ·81 7.50
APG·30 .. , 15.00
APG·30• . . 15.00
APH .l .... 5.00
APN·lI 8.50
APN .4 10.00
APN·9 10 .00
APN·41 7. 50
AP N· n 12.00
A PN · 67 12.00
APN · 122 9.00
APQ · Za,b . 7. 50
APR .l 7. 50
APR · 2 7.50
APR -" 7.50
APR . 12 12.00
APS . 2 15.00
AP S., • . . . 15.00
APS·" .. . . 15.00
APS · l5a, b .ZO.DO
APS .1 9a . 20 .00
AP S· 20b. e 20.00
APS· 20e, t 35.00
APS-3I , .+ 80.00
APS·33. a+ SO.OO
APS·S8, a+ 35.00
AP S·42b . . SO.OO
APS·44, a . 35.0 0
APS . 80 ' . . 25.00
APT. 5, Sa 1.50
APX.· 6 _.. 8.50
AP X· 6b .. . 8.50
AP X·7 8.50
ARB 7. 50
ARC· ' , . . 8. 50
ARC· " 8.50
AR C· 2 . ... 10.00
AR C·' .. 10.00
AR C· S LF 8.50
A RC. :! VHF 9.00
ARC·12 for

HT· 58 8.50
AR C·1 2 for

R· II . T ·II 9 .00
ARC·1 9 9.00
ARC· 27 8. 50
"'R C·28 6.50
AR C· 50 5.00
ARC·59 8.50
"'R C·44 8.50
... RC·48 8.50
...RC · 51 8.50
AR C· 52 8.50
ARM · 5 8.00
ARM· IO 6.50
ARM -19 7. 50
"'RM·22 6.00
"'RM· 25 9.00
... RM · 52 6.50
ARM _] 5 6. 50
... RM · 5' 6. 50
...RN· 5 7.50
... RN·6 8.50
ARN · 7 9. 00
ARN · 8 5.00
ARN.1 2 5 00
ARN ·14 ... 10 .00
AR N· 14a .. 10.0 0
A R N· 14b . . 10.00
AR N·14e . 111 .00
ARN ·14d 10.00
"'RN . 21 . 10. 00
... RN . 2I b .. 10.00
ARN .1 8 ... 4.00
ARN·30 8.00
"'RN . 52 ... 12.00
"'RQ . 8 8.00
ARR·2 8.50
"'RR . 5 7. 50
ARR.7 7. 50
ARR·7ax 7. 50
AR R·1 5 ... 10 .06
AR R_1 6b 6.50
ARR·26 . . . 10.00
ARR· 51 7.50
ARR·41 . . . 10.00
ART· IS
ma ln tena nn $10 .
operation $4.
Ca li bration $5.

"'RT. 26 8.00
ART·28 8.00
ATO 7.00
"'TB . 7.50
...TK · RK 12.00
T8·7 $ 5.00
T8 ·1 0 5.00
T8· 12 5. 50
T8·1 9 5. 00
T 8 · 25 6.50
T8·2Sa 6.50
T8· 2" 8.50
T 8 . '" 7. 50
T S · 34a 7. 50
T8.47 6.50
TS· 62 6.00

T
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H
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TEKTRON IX SCOPES
511 . . ... . . . . . . . . . . . • . • • • . .. . . . . .. . ... . . . . • .. .. _$145
512 , . . . . . . . . . . . . . • . . . . . . . .. .$175
513 ....... • ••...... . ....... ... . . .. . . .. . . . . . . ..•$325
514 _. . . . . . • . . .. . . • . . . . . ... . . • . $350
SI7A ...... .. . .. . ... . . .. . . . . .. ..•• ... . . .. . . .. . $850

M a n y O ther TEK Items

TEST EQUIPMENT
T S - 173/ UR Freq mtr $145
T S -174/U Freq mtr $135
TS - 175/ U P r eq mtr $135
T S -186/UP Freq m tr 100 m e- te kmc $165
T S -230/UP F re q mtr X -band $200
T S -2Sl/UP Lora n test $100
T S-263/UP Sig Gen X- b a n d $ 75
TS-268/UP D iode t est $ 50
TS-323/UR Big G en $175
TS-330/TSM X t a l tes t $750
TS-382D/UP AUdio osc $300
TS-403/U Sig g en $475
TS -413/UP BIg Gen $150
T S -414/U Dyn T est $225
TS-41U/ U Big Gen _ $475
TS- 488A Echo B ox x -ban ct $ 75
TS- 452/UP Sweep Gen $300

Many Other TB Types

2000 AUdio osc $ 80
ZOOOD Audio osc " $125
202A Function gen $350
233A ose _ $375
205AG Aud io osc $225
212A Pulse g en .. . ... •....... .. .. . . . . . ..•• .. . . _$400
330B Dis t ortion anal. $35{I
4000 V'T'MR _. . . . . . . . .. .. . . . • • .... .. $125
410B~ $150
521A Counter . . .. . .. . .... • ••. . . . . • . . . . . . . . • • _$350
523 Counter .. $825
524C N ix! counter . . . .. . . . . . . . . . . . • • . • • . . . . . . $2,350
608B Big g en _ $525
60BO Big g en ••••.. . . . .. . .. , . . . . . ... . •. . . . . .• •$850
610A Big g en . . . ... . .. .. . .. •. . .... .. . • • . .. . . . . $425
71SA . ..• •. • ••• . .. . ... .. . . . .... .... . . . . . . . . . . . $150
430B P wr mtr . •. . .. . . . . . . . . .. . . .. . ... ... .. . . . $150
415B vewr mtr • . . . . . . . . . . . . . . . . .. . . . . . .. • • . .. _$135

H .P . W aveguide in Stock
AN/URM - 25 BIg gen $300
AN/URM-26 Big ge n $300
AN/URM-48 S ig g en $1250
AN/ URM-49 S ig gen $550
AN/UPM-4A I .F.F . test $550
AN/UPM -6B I .F .P . Test $425
AN / UPM·8 I .F.F. T est $ 75
AN/UPM-llA Range cal1b . X -b a n d $500
AN/UPM-25 Big gen $135
AN/UP M -33 Spec anal. $375
AN/UPM-44B 'Big gen $425
AN/UPM -9B & 99 I .F .F. t est w rite

Many O t h er UPM, URM . USM et c

GOING TO THE FAIR?
VISIT OUR NEW STORE

Ind ustria l Export

Many other Item s
P a rts o r above items

RADIO " RADAR"
TRC-2 2-6 m e 15w $200
TRC-7 100 - 156 rnc walkie tarkte $125
AR C- 21 ssow 2-22mc . . ...... • .. • . .. . .. . .. • • . $1,300
AR C-48 200-400 m e $135
ARC-65 350w 2 -22mc S .S .B . t r ansceiver m obile
2B.000 c hannel automa tic tuning $2,000
ARN- 7 Ad! ... .. ....• •. • •....... . ... . ....... .. . $125
ARN-21 -B T a can $2,000
ARN-21 -C 'racen $2,400
AP R-4 30-4000 m e •. _ $300
APR-5 1·4 kmc _ $100
APR-6 3-10 kmc $115
APR-9 1-1 0 kmc $3, 000
APR-14 30- 1000 m e AM , PM, buil t in p anadaptor

$2,500
R -390 .54k e -40m c $650
R-390A .54k c - 4Omc _.. _. . . . . $900
R -388 .. . . • . . . • . . . • . . . . .. . .. . .. . . .. .. . . . ... _. . . $550
SP-600 . . • . . . . . . .. .. ... • . • . . .. . .. .. . . . . . . . .. ... $450
APX -6 RT-B2 .. . . . • •.. . . . .. . . , $ 40
TT- IB p a ge p ri n tin g rascrmtte 'r'ranscetver $ 85
Rem dual. mete. p anadaptor 5 .25 me & 455 kc
I only .. . ..... . .. . .. . . . . . . .. .. .•• .••. • . . . . . . .. $300
63 me I .F. strips $25

GENERAL RADIO
GR·6S0A I m p Bridge $135
G R -l604-B Comp ar. Brfdge $175
GR-916 R .F . B r id g e $300
G R-561 Vac . T ube Bridge $375
GR-B746BA S lot L ine $150
GR-720A Freq . M t r $150
GR-IOOIA BIg . G en $575
G R-B05-C Sig . Gen $800
O .R. Unit OSC : Wri t e
GR-783 Output M et er $200
GR Sound & Vib, M t rs . Write
O R -631 Strobotron $ 85
G R- M BA Strobotron $125

M a n y oth er typ es

FERRIS
16-C Big . G en $ 1,250
40- A Sig. Gen _ $2,000
48A Big . G en $2,000
22A Big . G e n $200
20B Big. G en _ _ $85
32 -B N .F.M. Noise Field Mtr $275

MARINE ELECTRONICS
Ray theon RD-132 A .D .F. 200 -400 k c and z.a-mc

$450
AN/ ARN-44 A.D .F . 200 k e to 3.5 m e $750
R CA OR-IOI , 103. 104 radars
Ben dix M R - 2-3 rada rs
Emergency hand , ge n e rat or oper a t ed radios 2-6
m e 6-10 watts output . P h one & c.w $350
U .H .F. VH F 243 & 121.5 m e H a n d i T a l k ie aBtt
operated waterproof radios on emerg !req .. $175
VHF 12 1.5 em erg radio s $135
HI-p ow er navy e ch o sou n d ers a nd scann in g
sonars.

SCOPES
32.
2560 $130

DUMONT
$150

HEWLETT PACKARD

• • • • • • • • • •

Ham

304B
322

ALL EQUIPMENT GUARANTEED. PRICES A RE
P 0 S T P A I D

To Yo u in U.S.A . It Returned Yo u Pay Shippi ng.
TERMS PAYMENT WITH ORDER

AN/GRC-3 t.hr-u 8, AN/GRC-9, RT-n. AN/GRC­
10. PRC, G R R . TRC, TS, UPM , UR'M, USM.
USM . TEK , H .P ., M eas Equipment R -390 , R -388,
SF-BOO B r o adc ast A .M. FM TV Equipm ent
Y ou name i t

WANTED

MISC TYPES
Meas Corp 84 300-1000 m e $300
LA-592A .. . . . • • . . . •• . • • • • • . . .... . .• . . . ... . . . . . $250
PH a n g le volt m tr .. . .... .... . ....•. ... . .•• . . .$250
Panoramic AP""l sonic spectrum analyzer ... . $375
WE X75444A radar echo (10 mr range) type t ele­
pho n e lin e B r eak finder .. . ... ........ ....•. . . $950
BO-221 ••.. ..... . ..... . . . . .. .. , .••••. . • ... ..•. $ 60
AN/USM - 29 D igit rreq m t r an d sig gen 15kc-
300 me $1000
ASQ- l Magnetomet ers ....•• . ... . ... . .. . . . . .•. $300
ASQ-8 M a g n e tometers .. .. . ... . . .. . • . . . . . . . . $4,000
APN -84 and OPN -2A Shoran/ Hiran write
PPS -4 B a t tlefield portable r ada r X-band $750
TDQ Xmtrs 100-156 m e . . • . . . • • . . • . . . . . •. . . . . .$ 135

TECHNICAL SYSTEMS CORP.
42 W 15t h. ST. N . Y. 1 1, N. Y. call Ed Charol CH 2 _1949
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CONVERTERS
TRANSFORMERS

POWER SUPPLIES
TEST EQUIPMENT

CONTROL BOXES

ANTENNAS
AMPLIFIERS

REC EIV ERS
TRANSMITTERS

GENERATORS

HUNDREDS and HUNDREDS
OF TOP QUALITY

SURPLUS ITEMS
TO SELECT FROM:

DYNAMOTORS
IN DICATORS

MI CROPHONES
TELEPHONES

CON DENSERS

Used : $27.9
Used: 9.9
.New: 16.9
New: 49.5

Used: 12.9
Used : 5.9

MICROPHONES:
T·30 Throat Microph one: Used 3/1.00 , New: $ .75
T-45 lip Microphone: Used @ 6Se ea. . . , .. New: 1.00
RS'38 Mic rophone Button only New: 1.5e
T·17 Microphone Carbon: se-cond. $5.95 New: 7.9~
T·26 Microphone Ca rbon: Used: $1.00 New: t .n
T-24/ M Microphone Carbon . New: 4.9~

RECTIFIERS -POWER SUPPLIES:
RA-87 Rect ifi er for Teletype _. _. . . . . . . . . . . . .. . New: $ 8.9!
RA·62 AC Power Supply for SCR-522 . .. . Used: 59.S(
Pp·85S/PRC·14 6 Volt DC Pow. Sup. . . . New: 4.9!
Pp·18/ AR 12 VDC to 28 VDC 1.5 Amp. . New: 7.9~

BC·603/ 683 AC Power Supply: Kit $10.0B- Wired, 14.9~
R·n/ARC·3 AC Power Supply: Kit $15.DO-Wired 19.9:
8C-923 AC Power Supply _ Kit $16.00-Wired 20.9~

8C-652 AC Power SUPP'ly Kit $15.00-Wired: 19.9~
AC Power Supply With Speaker-Command Receivers

BC·348, 342, 344, 429, & RAX: . Kit $15.00- Wired: 18.9~

DC SUPPLIES :
All operate from 115 Volts 60 cycles :

DUAL DUTPUT- I 2114 or 24/28 VDC @ 6 Amr.s-
Parts Kit : $20.00-Wired come ete . $24.9!

OUTPUT- 12/14 VDC @ 6 Amps . Size: 5lh 11. 91h 11. 5"-
Parts Kit : $14.00- Wired Complete : $18.9!

OUTPUT-24/28 VDC @ 4 Amps. Size : 5lh x 91f2 x 5"-
Part s Kit: $13.00- Wired Complete : $17.9!

OUTPUT-I 2114 VDC @ 4 Amps. Size: 51f2 11. 91f2 11. 5"-
Parts Kit: $10.00- Wired Complete: $14.9!

AMPLIFIERS :
AM-26/AIC-4 Tubes . Used: $3.9
AM·203/ARA·19- 3 Tubes . New: 3.9
AM-142/AIC-l Tube .. .useu. 1.2
TCS-CMXSOl 28 2112A6 Tubes . . . . . . . .. New: 2.9

INDICATORS:
T·9 TRACKER RADAR- 5" CR . .. .. ..
10-169/APN·12 Radar Range 3" .
ID·80/APA·17 Radar Range 5" . . . . ...
R-61 /ARQ-5 Panoram ic Rec. 5" 18 to 80 MC• . .
GPA·23 Monitor Scope 3" .. . .
24360 foundation-5" Scope .

CODE EQU IPME NT :
TG·34 Keyer-Code Practice .. Used: $24.9
TG-l 0 Keyer-Code Pract ice Used: 14.9
VD-3 Code Oscillator . Used: 12.9
MX-333/GG Code Tape Puller . .. . .. New 12.9
Blank Paper Tape ~" 900 ft . Rolls 25c ea. 30/ $3 60/ $

HANDSETS :
TS·9 Butterfl y switch .., .. Used: $2.95-Re·Cond, $ 3.9
TS·13 Butte rfly switch w/ Pl·55/ Pl-68 Used : 4.9

New: 6.9
H·22/ U Butterfly switch w/ Pl-55/ Pl ·68 Used: 4.9
D17031 2 Sou nd Powered New: 7.9

HEADSETS :
HS·33 Headset : with chamois cushions New: $ 7.9

with rubber cushions New: 6.9
HS-23 " eadset : with chamois cushions New: 6.9

It"' with rubber cushions New: 5.~

Chamois C:ushions only 1.f
Rubber Cushions only 1.(
H8·7 Headband on ly for H5-33/23 New: 3.t
ANBH-l Element only for HS·33 . New: 3,(
H-63 Headset wi th Boom Mic rophone .. . Used: 3.~

HS·30 Headset-Hearing Aid Type : Used 75c New: t.r

$49.50
24.50

6.95
29.95
89.50
19.95
12.95
19.95
19.95
11 .95
22.50

9.95
5.95
8.95

18.95
12.95
9.95
9.95

16.95
7.95

. .. .. .Used: $24.95
.Used: 75.00

.. . . . . . . Used: 59.50
.... ...... New: 7.95

· Used: 6.95
.. . New: 12.95

. . Used : 24.95
New: 29.95

· . . New: 34.95
...... Used: 8.95

...... New: 14.95
... Unused: 8.95

· .... New: 8.95
. . .. . New- 9.95
.... New: 14.95

Used: 18.95
. Used: 22.95

New: 34.95

TRANSMI TTERS:
T·14 FM 40 Watt, 70 to 100 MC
Wilcox :.=t96 2500 Watt , 2 to 18 MC
ART·13 2 to 18 Me .
BC·604 21 to 27 MC FM . .
BC·S84 27 to 38 MC FM .
BC·924 27 to 38 MC FM
T·14/TRC·l 70 to 100 MC FM
BC-1158 53.3 to 95 MC AM
BC-19t 1.5 to 12.5 MC
BC·230 3000 to 7000 KC
T·17/ARC·S 1.3 to 2.1 MC
T·18/ARC-5 2.1 to 3.0 MC
T·21/ARC·5 5.3 to 7 MC ...
T·20/ARC·5 4.0 to 5.3 MC
BC·459 7.0 to 9 MC
T·23/ARC·S 100 to 156 MC
T-67/ARC-3 100 to 156 MC
GP·7 350 t o 9050 KC

TELEPHONE-TELETYPE- TELEGRAPH:
Mode l 14 AT Teletyp e . . , . Used : $89.50
Paper Tape =MI" 900 Ft. Roll 25c-30 for $3.00-60 for $5.00
Telegraph Repeater WE·61 824A , . , New: 39.50
Tp·7 Portable Repeater , New: 12.95
TG·30 Telegraph Repeater-Used : $14.95 or New: 19.95
Tei·31 Telegraph Repeater . . New: 16.95
PE·250 Te lephone Ringer . . . . . . . . . . .. Re-News 7.95
EE·8 Field Telephone Used: 12.95
BO·71 Swtichboa rd--6 line .used. 9.95
BO·72 Switchboard-12 line . , .. , .usedr 18.95
BO·89 Switchboard-20 Mag. & 40 CB lines . . .. ,Used: 59.50
8D·95 Switchboard-Cordless . ..... . New: 24.95

RECEIVE R- TRANSMITTERS:
RT·58/ARC·12 230 to 250 MC Used: $29.50
BC·745 AM 2 to 6 MC .. New: 19.95
LINK 1905-1906 152 to 172 MC FM .. Used: 59.50
ANjVRC·4 1.7 t o 8.7 MC Unused: 59.95
RT·19/ARC·4 140 to 144 MC AM Used 22.95
BC·1335 27 to 38.9 MC FM ... As is Used: 6.95
SCR·522 100 to 156 MC AM . . Used: 29.95
BC-645 (Converts to : 435 to 500 MC) . .. . New: 14.95
RU·18 Complete Set, 12 Volts . New: 19.95
RU-19 Complete Set, 24 Volts . . . New: 19.95

RECEIVERS:
R·394 FM·152 to 172 Me .. Used:
BC-617 FM tone-au to 40 Me . New:
R·4!ARR·2 234 to 258 Me .. . . , . . Re-Cond:
RAX·' 200 to 1500 KG __ _.. _ Re-New:
8C·348 200 to 500 KC-1.5 to 18 Me Used:
R-48/TRC-8 230 to 250 Me fM (No meter) . . ... Used:
R·23/ARC·5 190 to 550 KC . . .. Used:
R·25 /ARC-5 1.5 to 3 Me . . . . ... _New:
8C-454 3 to 6 Me .. . .. . .. _New:
8C-455 6 to 9 Me . . . . . . .. Used:
R·77/ARC-J 100 to 156 Me .... Used :
BC·1206 200 to 400 KG . ......•..Used:
BC·733 108 to 110 Me .... _.. Used:
8C-229 200 to 400 KC-2500·7700 KC _ _Used:
R-SjARN-7 100 to 1750 KG . _Used:
BC-43JG 100 to 1750 KC Used:
Mtf.26C 150 to 1500 KC Used:
MH-26 LB 200.410, 500-1200 KC-2.9-6 MC Used:
R·156/ ARR-16 62.8 to 72.1 MC FM ,Used:
R-89/AR N-5 . Used: $5.95 R·443/ARN·5 . Used:

SEND FOR SIG FREE CATALOG TODAYI
Address Dept. 73 • All Prices F.O.B., Lime , O. • Minimum Order $5.00 • 25 % Deposit on C.O.D
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Sale -" TEXAS"

NOW 4,·,$1*
*501. t ill Ju ly 15th

O I m a !! l n e 20
WATTS In TOS

"a Re. 1.lke 2N I 039 .
2S1 040. et". with
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85 WATTS

o 2N424
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100 01.50
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:!:;O lJ ­
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SILICON NPN

MESA

$1 PARTS PAKS

GI FT

'A"Che ck
Here
D

ITEM
FREE

00

WORLD'S
MOST POP UL AR
10 PHONO PLUG· n. JACK SETS . tun" r. ·amp•. .. · SI

30 MOLDED CO ND.. bls('k beaut)' . m)·lu. vit· Q $1
10 TANTALUM ElEC TROLYTlCS, w orU:l ,1:1 ·· · · $1
60 HI.O RES ISTOItS . I ~. I. 2W to 1 mell. S~" 100 $1
100 ASST. HALf WATT RES ISTORS , 5~" 100 .... $1
35 ALLEN BRADLE Y & IRC TWO WATT ER S · · · · $1
SO CO ILS & CH OKES . rf·if. o"" ·J>C'..klng...te: •.•. . S1
$25 RADIO-n-TV SURPR IS E. wid" ,·..r l" t)' •... . · $1
10 TRANS ISTOR ELECTROLYTlCS, 10 10 IOOmf. $l
SO RADIO & TV KNO BS, aS5td. <'0 1<>r•• 51)'1... . . . ' $1
10 VOLUM E CONTRO LS to I m"g wll"h 100 . . · $1
SO M ICA CAPACITORS. to .Olmf \lv"r.. 100 •• • $1
30 POWER RESISTORS, to 50 W, to 24 Kohm5 . . . $1
10 PANEL SW ITCHES . rotory·ml"ro·"llrle.power .. $1
60 TUBE SOCKETS , l'e('ePlade5, aud Io I" $1
40 DISC CONDENSERS, 27mrnf to .n nmr 10 l KV . $1
60 TUBU LAR CONDENU RS, 10 .nmr to l KV .. . · $1
50 ONE WATTER S, ......I.tors. aaSld VR luc:s , 150/" tOO $1
30 PRECISION RESISTO RS , 112. t • 2W, 1% . . . · $1
1-INf RA-RED PARABOLI C REFLECTOR & FILTER $1
1_INfRA.RED PHOTO DETECTOR TRANSDUC ER: $1
4 TRANSI STOIt TRANS FORMER S, a....r, won h Uti $1
3 'TI NY' V. CO NTROLS . w/ S.... . 2K• •Sm"ll . I meg $1
40 SUBM INIATURE CO ND.• to .OSmf• .,....111 100 . $1
40 WORLD'S SMALLEST RESIST.• 50/.,100. I Il 0 W $1
4 TRANSISTOR TRANSFORMERS. wonh $2 5 •• .. $1
60 CERAMIC CONDENSERS, dl"".s , nPO'. 10 .0 5mf $1
30 " TE XAS" PItECIS ION It ESISTORS, 10 2W. I ....." $1
10 ElECTRO LYTlCS, •.,. & tubulan. to 500 mt •• $1
3 SUBOUNCER TR ' STOR Ir' sform..r . Inl,ut. OUlput $1
2 SENSITI VE RelAYS, 6500 O HM, 2.m ll. SPST • •$1o 3 MERCURY SW ITCHES. 11S VAC SPST . . . . • . · · $1

ANNIVERSARY SPECIAL

SILICON POWER

DIODE STUDS
,1, "'11> . Volls Sale Am". Volts Sal"
u l :l 200 IUI <, o :15 21" I 1.IIS

Amp. Volts Sal" c I :: :It" . 1. 1'} 0 ~,o 0' 1.50, ..
a .. 50 I S <, 0 12 ,,~ 1.3 7 [J 511 50 1.95
a 0 10 0 29 (' 0 2 :'i :'iO .99 0 so 1<1t1 2 .95
a .. :wo 37(' n 2:; t un 1.2 9 [] :'in ::nn 3 .75
a .. .~ is'} (' [] 2~• 2n... 1.60 o II )() ... 2.15, ..
a 0 O~ 69(' 0 25 3~ 1.75 c 10 0 :'in B'a 0 ..oo 89" [] 2:'i 400 1.,}5 n 10<1 Ion 3.10
a e r ooo 95(' [] 2:'i " "0 2 .50 [] 200 25 3 .25
a " ,n 49 (' [] a~, , n 1.25 [] 20<1 50 • .10
0 " ,nn 69 (' n :t r. ,nn 1.4 9 0 20<1 ,,~ 4 .9S

pOLY
TE RMS: r;e nd cbO'ck. m oney
<>r<!" r, loe:h><l fl po"""..-",g. wt.
p" r ....k 1 lb. R..ted. nO' I 30 daY"".
CO O, 250/"

AKS P.O. BOX 9 42 A
SO. LYNFI ELO, MASS.

" PAK·K ING" OF THE WORLD

BOTH " GIFTS" FREE
WITH $ 10 .00 ORDERS

TV Pg rh . Add 2 5c for ha nd li"

ANNIVERSARY

DOUBLE
BONUS
F$
R
E
E

- - - Pl US- - ­
CHOOSE $1

O C h l'f k ANY
H ..re

1.95

EA.

2 FOR
2.75

Bo••
Voltag.

100

SEMI-KON-DUCTORS

10 WATT

ZENERS
$ 49

C 4 2 \'
o 4 5 V
[] 6 0Y
o "70V
[] 8 0V
[] 90V
o 100V
c 11 0 V
[] 12 4 V

fACTORY
TESTE D
I_SILI CON NPN " PLANAR" 2N718. TOl 8 c:ase · $l
6 TOP HAT RECTifiERS. 7 50 mil . 400 voll. ·· · · $1
2-500 MC PNP MESA TRANSISTORS, TOI8 case $1
20 WATT NPN SILICON MESA 2:-< 1648 a ·. I. tor. $1
1_ 2N70S MESA 3 00 m". 300 mw, pnp. TOl8 .. $1
2_2S· AMP SILICON STUD RECTi f iERS .• , ... . $1
6 TRANS ISTOR RADIO SET, os<:·U. ·driv..e , p.p • · $1
4 2N3S NPN TRANSISTORS. T0 2 2 <"a_ •••••••. $1
2 ' MESA' 4 . WATT TRANSTR S. npn, . III <"On. T05 . $1
IS UPRIGHT SILICON DIO DES , worth S ~O .... . · $1
HOffMAN SATElITE SILIC ON SUN ceu . % xl " $1
4 GENERA L elE CTRIC 2S170 R F NP:'i In n. l. tor. $1
5 GENERA L elECTRIC 2N10 7 PNI' tr.n.l.lur•.. $1
3 ONE WATT ZEN ERS, 6V, gold , axial •• . . .. . . $1
2 40.WATT TRANSISTORS, 2N l74 lItyl. , T0 3S . · $1
25 SEMI.K ON.DUCTO RS : tran.slator•• dl od..... ...,...t . $1
3 2 N25S PWR TRANSISTORS , or .,qual. T03 "as., $1
S SUN BATTERI ES TO 1 V2'" .l>:<,a. Ut. ....n..it!v.. · $1
1 3N35 TETRO DE 150m" tra~..I..tor. atU""'" ... · $1
3 CBS 20-WATT TRANSTRS. pnp , ..tud, 2NI320 · $1
2-2N341 NPN SILICON TRANS ISTORS . I walt $1

.. O nly 3 " x 2"' x ¥.. '" .. Wir,d

.. Printe d Clrcu i' .. Complete wi th Transi stors

3-TRANSISTOR SUBMIN IATUR E

o AMPLIF IER

TESTED

a s v
a ov
a
d 12V

aovc 24\-

15 Amp Cartwheel DIODES
!; ILI C O N P IV S al e c 2 :'jO 79~

AX IA L c roo 39t 0 250 3 9<,
L II: AO S 0 1:;0 S S e 0 4 0 0 $ I . I S

u 200 690' o 600 $ 1 . 5 9

WATT

IGNITION
TRANSISTORS

o 2N 1907 ONLY $ 47
By " Texes"
20 Am ps­
Freq . 15MC
PNP- T0 3

150

10¢ fOR OUR " SUMMER" BARGAIH CATALOG ON:o Semiconduclon 0 Poly PlIki 0 Porls

15 CBS GERMANIUM DIOD ES, l N34 ..qu" l•• • .. $1
15 NPN TRANS ISTORS, as.1 typ nd " $1
15 PNP TRANSISTORS , aut type. and · $1
10 FAMOUS CK722 TRANSISTORS , pO i> ..• . . . · $1
2 CBS 35W PWR TRANSTRS , 2N1 434 , pnp , slud . $1
10 NPN SWITCHING transistors. 2N440 " ' l"al a . $1
4 SUBMINI ATU RE 2N131 TRANSTRS, rf . lr, pnp · $1
4 CK721 TRANSTRS In new aluminum "u e . pnp . $1
20 TO P HAT RECTif iERS, 750 mil• • m .,.,n untest'd $1
SILICON PLANARS: 0 2N497, D 2N498 . e.."h ·· $1
2 TRANSITRON I N429 ZENER RefERENCES · · · · $1
10 2·AM P SILI CON POW ER RECTIFIERS, ..Iud $1
1 85W SIL ICON PWR TRANSTR , npn.ll1le 2Nl21 2 $1
3 2N243 750 MW NPN SILICON l n..·IO.... T022 $1
6 ZENER DIODES, upr lll"b t SQl'I f1..., ... · $1
4 2N43 O UTPUT TRANSISTOR EQ UALS, pnp. T05 $1
6 " TE XAS" 750 MA 400V EPOXY DIODES $1
TEXAS 20.WATT. T05 . hea t . Ink ..tud. 2NI 0 42 • . $1
6-2N408 RCA OUTPUT TRA NSISTO RS, pnp, TOl. $1
10 PNP SWITCHI NG TRANSISTORS, 2N1303. etc · $1

D
o 4 2NI17 TRANS ISTORS, npn ..lIlcon. T0 22 · · · · $1

2-2 NI264 UHf TRANSISTORS , 300 me: • • • •. , . $1
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t€ HEWLETT PACKARD

540A Transfer Osc i llator .. . . . , 325.00
2IlA Square Wave Gen. Like New 225.00
2I 2A Pul se Gen. Like New . , 300.00
4DOH VTVM New , . 195.00
400C VTVM . . . . .. .. 100.00

400A VTVM .. . .

712B Power Supply .. .. . . .. . .
417A New . . . . . . . . . . . . . . . . .. . .
AC-4 Plug-i n Decade Counte rs
805 Slotted Line ....

69.00
195.00
250.00

20.00
200.00

GENERAL RADIO,.

620A f requf'ncy Mt r 300kc·300mc ..
5448 Meg Ohm Br idge
1450 TBR Decade Attenuator
16048 Comparison Bridge . . ..
5610 Vacuum Tube Br idge

275.00
175 .00
250 .00
200.00
200 .00

760A Sound Analyzer

761A Vibrat ion Analyzer

1602 Adm ltance Mtr

12318 Amplifi er & Null Dector

t 25.00

175.00

95 .00

150.00

... TEKTRONIX

511AO SCope .
511AO Rac k Mount
51 2 SCope
5130 Scope
514AD Scope
517 Slope

. .. . 225.00
. .. . .. .... 225.00

............... _. . . .. . 250.00
.. . .. 425.00

... , , 395.00

........................ 750.00

121 Wide Band Pre Amp.

161 Pulse Gen .

190A Sig Gen . . . .. ..

190A Sig Gen Rack Mount

180S1 Time Mark Gen.

95.0D

75.00

175.00

175.00

300 .00

304A SCope . . . . . . . .. . ... . . 125.00 336 SCope ... • ••• • • • • . .. 325.00

304" SCope . . . . . . ... ...... . ............. .. 125.00 279 Dual Beam SCope • ... 195.00
3SQR Scope .. . ............ ....... 225.00 322 Dual Beam Scope . ...... . ... 275.00
303A Scc.pe ....... . .... .............. .. ... 125.00 404R Pulse Ceo .. ... 225.00
324R Scope ............ ........ . . . . . 195.00 330 Switc h . .... . . . .. . . 75.00

..-MILITARY TEST EQUIPMENT

122

TS37SA VTVM . '. . .. . 65.00
PSM4C VOM New . 69.00
PSM4A VOM 50.00
URM 25 D Sig Gen I Oke-20me .. . 325.00
URM 26 A Sig Gen 4-408me 275.00
URM 26 B Sig Gen 4-408mc 325.00
MEll /U RF Watt Mtr , . 95.00

OS8EJU SCope New . .. . .. 125.00

CM 21 Frequency Mtr New 75.00

TSI07A/lPMl Wave & Power Mtr 150.00

UPM-19c SG76A Pul se Gen P.U.R.

TS1 S5C/up Sig Gen 80-2600mc ,150.00

TV-IO Tube Tester New .. .. . . , . 150.00
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MISC TEST EQUIPMENT ....

65.00

$1500.00
250.00
750.00
850.00

250.00
125.00
550.00

NEW

Sanborn Recorder Mod 150 (':;-152-100A)

with 2 DC Pre Ampl # 150-1800 & : 287·1800
1 Coupling/DC Pre Ampl ';=1 50·1300

1 AC/DC Pre Ampl : 150-1 000
I Servo Monitor Pre Ampl : 15().1200
I Mult i Marker # £-1848-600
3 Power Supplies .=:284·400
2 Power Suppl ies =:-150-400
in orig inal cabinet in New t o
txcenent Cond . . ..

Berkey Digital Printer Mod 1450
Hughes Memo SCope Mod 103 . ..
Hughes Memo SCope Mod 104 . . .
Potter Frequency-Time Counter Mod 840

Sha ll cro ss Precent Limit Bridge 621H ... . ..
Sierra Frequency Selective Voltmeter Model 125B
Gas Engine Generator (Miniat ure 12 Powers)

115 VAC·300 watts
and 12 VOC·Battery Charger

.... ...... 195.00

.. . 25 0.00

. .. 75.00
...... 125.00

100.00
............. 125.00

. . . . .. . .. 79.00
. _. ... 50.00

275.00
..... 125.00

95 .00
95.00

150.00
.. 75.00
.. 75.00

125.00
275.00
125.00

.125.00

Stoddart Noise & Field Strength Mfr's
DCA l OO-420mc
NMA-5A 15-125mc

Brush Recorders BL 201
Bl 202

Ampl ifiers Be 913
Bl923

Ballantin e 300 VTVN
220A Decade Amp

Boonton " Q" Mtr 160A
" OX" Checker llOA

Ferris Microvolter lS·C .
Measurements Square Wave c en Mod 71
Phazcr Phase Mtr Mod 200 AS
P.R.D. Broad Band Oscillator 705 . . ...

Broad Band Oscillator 706 ....
Sweep Freq ose. 907
Universal Klystrow PIS 80lA .. ,
Standing Wave Amp. 275 .. .
Universal Power Br idge 650B .. . ..

etr RECEIVERS- TRANSMITTERS

NC·300 . . . , . 179.00

SP·600 JX , "" 350.00 to 750.00

R390A 500ke to 32me 975.00

URR-13 200 to 4COme ... , . " ' " 250.00

URC-4 New with Cables . . .., 49.00

Transmitter T-401/FR 1.5
5022 Dr ives 5762 Final

ARC·5 2.1·3mc
Transmitters a-arne New

4·5.3mc Your
5.3·7me choice

to 26mc 2500 watts
....... 1500.00

,9.95

COMPONENTS -ACCESSORIES ....

High Voltage (Sylvania) New Probe G-30kv ..... . . $1 .95 Tu!>es 807 1.10
Tektronic Scope Probes Now 4.95
Mallory Miniture Power Supply Input 1.5v (Pen lite 8UA . ...... 3.89

Cell) Output 1650v @ 350ma .. 1.49 813 8.95Meter 3" 0-300 VOC . 2.89 ..... . .... . . ........ . ....
GE scene Transformer (Compact ) 888 ........... . ... 1.50

Pri 115v·60r . ............. 1.49
Sec 1350 5 mil s 5R4GY ...... . ..... .90

~We Buy and Sell Military & Commercial T est Eq uip­
ment. Commun ica t ion Equipr. , Compoeenrs, T ubes,
Transistors. Luge or Small Lors. FAIR PRICES.

Sa tisfaction or Money Bock Guarantee
A ll Pr ices FOB Hempstead, N. Y.

COMMUNITY ELECTRONICS INC.
372 FULTON AV E. H EMPSTEAD, LONG ISLAN D, N. Y, IVanhoe 5· 0055
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7.95

/

Ex. Cond

- -.
~_ ::.-

TELETYPE
RECEIVING

AUDIO
CONVERTER
Northern Radio
frequency Shift

Converter Type 152.
Sold less frequency determin ing net work.

You can use standard 88 :MC torcids. Com­
plete wit h tubes & power supply fo r L oop.
Input llO/1 /60cp s. Size : 3y., x 8Vi . With
c~mversion in fo. $49 50
Ex. Condo •

NORTHERN RADIO TYPE 153
TELETYPE TONE KEYER

Less frequency det ermining n etwork . Use
your own toroids . Same photo as type 152.
E x. cond. $39 95
\Vith conversion info •

0 -16/ART-13
COLLINS P.T.O.
lOW fREQUENCY
OSCILLATOR

Late Madel
TELETYPE

14FRXD T.D. "
Reperferator

Combo

Features Sync.-Motor , creep head T .D.
See Feb. 1964 C Q for more details. T his
unit replace s the older type T .D. and
model 14 Reperferator a nd it sa ves space.
E'X. Condo Non Typing . Not T ested $65.50
Ex. Condo T yping Not T ested 75.00
Add S2S for overhauled and guaranteed units.

A high stabili ty
permahili ty t uned
oscilla tor u sing a
1625 tube. Covers
200 t o 1500K C in
6 bands with a 20
t urn dial (l oa in­
crementa per turn )
and turn counting
d ial.

WE WANT TO BUY YOUR SURPLUS
EQUIP. WE NEED

BC-610. E, H & I, ARC-27, 34,
R-3 BB. 390, SP-600. High quality

Test Euipment Commercial and Military.

TRANSMITTING TUBES

NEW Fully GUCIranteed NEW
2C39A 17289 $9 .95 4CX 300A . 18.50
4·65A 9,95 8 10 14.95
4.12SA 19.95 ~g-A 5.95

:~O~~~ 24.95 866-A . : : : . Ji:~~
. I 7.95 872A 5.95

~CX250B 19.95 304-T L 29.50

A. R. C.
190·550KC

Q·" 5 ER"
~IO DEL R· llA

( 28V)

$14.95
late Model

Excellent Cond ition

COLUMBIA
COMMUNICATIONS

NAVY QRM FILTER
eoov t Fully

• Enclosed 1020 cycles .
ec ov ~ U pright Same as the

III V. :\Iounting
F L·8 but more

I[-,v • elaborate. \Vit h
"0Cps - • co rd and PLSS

-= ~ 6. 3V • $8.95 and switching
• con trol on slan t

f1].IV.:( BRAND N EW ! panel for ea sy
viewing. $1.95

RU C R eceiver with pwr su pply

4365 W. PICO BLYD.
lOS ANGELES 19, CALIF.

Columbia Electronics
Send us a list of what you have we will
make you the best deal in the country.

Model RBA
Al most same as above bu t tunes 15-600k c
in 4 bands. Direct reading. Uses sensrnve
T R F circ u it: I deal for labs wishing to r e­
ce ive the new N BS stat ion on 60kc. Same
size as R BC. W it h p wr supply . checked out

Ex. Condo $95.00

ARC-MODEL R-ll (2 8 VI
BROADCAST COMMAND RECEIVER
55Q.1500 KC LATE MOOEL $24 95
LI KE NEW •

THERMADOR POWER XFMR

COMMAND RECEIVERS
R·23 A R C· 5 Ieee. 190-SS0kc $14 .95 Ex. Co n.
IUS A RC-5 Rec. 1.5·3 :'oIC 19.95 New
H-2r,/ A RC-5 Reo. J·6 :'oI C 12.95 Ex . Cond o
H·27/ ARC· S Rec. 6·9. 1 M C 12.9S E x. Condo
R-28/ A RC-5 100-1 56 Me 22.S0 E x. Condo
Spinned Knobs 9Sc ea . E x. Cond.
12\'. D ynamotor for A RC· 5 ~I C 4.9S N ew

COMMAND TRANSMITTERS
T · 18/A RC· S 2. 1-J MC $6.95 N ew
T -J 9/ARC· S J ·4MC 8.95 E x . Condo
T -20/AR C-5 4-5.3 6.95 New
n C-457 4-5.3 6.95 New
n C·4 58 5.3· 7 4.95 E'X. Condo
:\I D-7/ A R C-5 Plate ~[od . 5.95 E x. Condo
n C-H 6 Scro~'en ~I od . 3.95 Ex. Condo

RBB " RBC
RECEIVERS

R CA fo r
Xavy u se.
Se n~i t i ve
and stable
freq. range
HUB 500
kc to 4mc
HB C 4-27
m e i n 4
b a nd s .
Tube line
up 6 S K7
1s t R F .
65 K 7 2nd
R F. 6A Ri'
O scillator.
6A 87 1st Det., 3·65 K7 I F amps. 6A ll7
8 rO.6U 6 AVe. 6H6. N oise Limiter , 6SK7
1s t AF. 6S K7 Squelch, 6A 87 2nd A F .
6 K6 Output. SU4 Rectifi er, VR · l OS Regu­
lator IF F req. 400ke power input llOv.
A C. 60eps. has follo w ing con trols : Tuning,
H F I nput . A F O utput, Selectivity 3 Posi­
t ions, Squelch, MV C. CW , AVe . Ant.
Trimmer Direct R eading F req . D ial and
L O.'l; iIlR Scal e. I nput & Output DB Meter
~. v 1\1 eter

R eceivers Below Checked Out
H 11 B R eceivers with pwr supply E x. Condo

$75. 00
95.00



Radar Principles-

Simplified
Gordon Hopper W 1MEG

Although radar is not one of the for ms of
communication genera lly used by rad io ama­
teurs, the au thor feels that amateurs should
have a "speaking acquaintance" with this very
important and fascinating phase of electronics.
Possibly reading this a rticle m ay cap tu re your
interest enough to cause you to investigate in
d etail wh at m akes a radar " t ick." In any case

• •
we hope that this article will clear up some of
the questions you may have had about radar.

Intraduct ian

T he word HADAR is made up by extractions
from the phrase "RAd io D etecti on and Rang­
ing." Basically, rad ar is the ap plication of radio
princip les to detect unseen objects and to de­
termino their d irection and range. In sp ecial
types of radar, elevation and sp eed may be in­
[Heated also.

Radar is one of the greatest scientific de­
velopments to come out of \Vorld \Var 2 . Its
basic p rinciples are relatively simple, and the
seemingly complicated circuits can be resolved
into a series of functions that, when taken
individ ually, will afford ident ificat ion and un­
:lerstanding.

Basic Pr inciples

The basic principle of radar op era tion is de­
aendent on creating ( transmitting) and pick­
ng up (receiving ) an echo. A radar transmit­
e r emits powerful, short bursts of rf energy.
iome of th is energy will strike objects within
he range of the transm itted signal and be
eflected back to the radar receiver. It is pos­
ible to determine the d istance of the object
a using the reflected signal to return by care­
ully measuring the time required for the
uiergy to go to the object and to return, and
hen translating this information into a meas­
tre of distance.

Sound echoes or wave reflection is the
u-incip le used in radar operation. If a person
houts in the d irection of a sound-reflecting
urface 2200 feet away, he will hear his shout
etum in about 4 seconds. If a directional de-
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vice was built to transmi t and receive sound,
the principles of echo and a knowledge of
sound velocity cou ld be used to determine the
distance, the height, and the direction of an
unseen object .

All radar sets work on principles much like
th ese in the p receding paragraph except that a
radio wave of extremely high frequency is
used instead of a sound wave. The radar set
transmits a short pulse of rf energy and
receives its own echo signal, then transmits
another pulse and receives these echoes. De­
pending on the design of the radar set, this
cycle is repeated 60 to 4000 times each second .
If the energy is sent in to clear space, there
will naturally be no returning echoes and the
energy is lost . If the energy strikes an object
such as a bu ild ing, ship , airplane, or hill, some
of the energy will be reflected back to the
radar's antenna and receiver. If the object is
large, a strong echo (but only a fraction of the
radiated energy ) is retu rned to the antenna.
If the object is small, the echo will be weak.
Radar waves travel a t the speed of light, ap­
proximately 186,000 land miles per second or
approximately 162,000 na utical miles per
second . Radar signals have been d irected to
the moon and their echoes have been received
approximately 2~ seconds later.

Because radar utilizes the uhf and the shf
bands, the energy will travel in a straight line
with very little effect from the earth's atmo­
sphere. Consequently, there is a very short
time interval between the transmission of a
radar pulse and the recep tion of its echo. It
is possible to measure the amount of elapsed
time to an accuracy of one ten-millionth of one
second (1 X 10 - 7 seconds). T he formiug,
timing, and presentation of these pulses are
accomplished by special circuitry and devices.

The antennas used by a radar set are de­
signed with a sharply defined beam. W hen a
signal is being received, the antenna will be
rotated until the received signal is maximum.
The direction of the target (object ) is then
determined by the position of the antenna.

MODUL ATOR T RANSMIT TE R

~ POWER SUPPLY ANTENNA ARRAY

INDICATOR RECEIVE R

F I GUR E

Fundamental e lemen ts a f a radar sys tem
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The echoes received by the radar receiver
are observed on an oscilloscope (b uilt as part
of the radar ) as marks of light. This scope
may be ca libra ted in miles, yards, or degrees.
A radar operator can tell the bearing and range
of a target by the position of the echo on the
scope indicator.

Azimuth is the relative horizontal direction
of a target with respect to some particular
direction reference expressed in degrees.
Elevation expresses the angular degrees that
the target is above or below the radar set.
Both azimuth and elevation must be con­
sidered in determining the direction of a tar­
get. The determination of both azimuth and
elevation d epend upon the directional charac­
teristics of the radar antenna.

Types of Rodor Systems
There are several radar systems in current

use, each with major differences between
them. T hey are the frequency modulation
system, the frequ ency shift system, and the
pulse modulation system (most commonly
used today. ) .

Frequency Modulation System. Because
each cycle of a frequency-modulated wave
differs by a small increase in frequency from
the others of that wave, a frequency-modula­
tion system makes it possible to identify each
cycle of the transmitted wave and to recogn ize
it from all others when it returns to the
receiver. If a transmitter is designed to pro­
duce a signal which regularly changes over a
known range of frequencies, it is possible to
identify any particular reflected signal cycle.
Two separa te signals are fed to the receiver
and, when mixed, p roduce a beat note. The
frequency of the beat note varies directly with
the d istance to the object, increasing as the
distance increases. A device that measures
frequency can be calibra ted to indicate range
(d istance to object ) . A measurement of the
difference in frequen cy between the trans­
mitted and reflected energy determines the
presence and speed of a moving target. The
frequ ency-modulation system works well with
stationary or slow-moving targets but not as
well with fast-moving targets.

Frequency Shift System . This is based on
REPET IT ION

OVER DRIVEN IlllFFERENTIATNG
RATE CATHODE

OSCILL ATOR
AM~L.lFlER I CIRCUIT FOLLOWER

L BLOCl(IHG f- CATHODE POWE R l- I-OSCLLATOR FOll OWE AMPLIF IER
MAGNETRCPj ANTENNA

FI GURE 2

Simplified block diagram of a modulato r and
Transmitter
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the Doppler effect. 1£ the source of radio
energy (an aircraft from which rad io waves
are reflected ) is moving rapidly, the frequency
of the echo return signal will change provided
that the object is moving toward or away
from the receiving antenna. The circling of an
aircraft (or cross-wise movement ) will not
change the frequ ency. The amount of fre­
q uency change is proportional to the speed at
which the object is moving toward or away
from the receiving point. The detector in the
receiver responds to the difference in frequen cy.
If the object is not moving, or if it is moving
crosswise, the detector response is zero. In a
mountainous area where the echo return
signals are stronger than the echo return
signals from an aircraft , the frequency shift
principle is sometimes combined with a pulsed
radar system. The moving objects are dif­
ferent iated from the stationary ones, the
stationary objects are eliminated, and the
operator sees only the moving objects. In thi s
type of system, the frequency shift detector
device is supplementary equipment attached
to the radar set and is called a moving target
ind icator.

Pulse Modulation System. Most radar sets
employ the pulse system of deflection. In this
system, the transmitter is turned on for short
periods and off for long periods. \Vhen the
transmitter is on , it radiates a short burst of
energy called a pulse. This pulse will strike
an object , part of the refl ected energy is
returned to the receiver, and is displayed on
a cathode-ray tube. As the transmitter is
turned off after every pulse, it does not inter­
fere with the receiver. Complete location of an
object in space depends on the range or
distance of the target from the antenna and the
direction including both the azimuth and
elevation directions. The primary purpose of
a radar set is its ability to measure distance
ill terms of time. In useful terms for radar,
radio waves travel one nau tical mile in 6 .2
microseconds, or one radar mile (out and
back) in 12.4 microseconds. If a pulse 01
energy was transmitted toward a target and
the echo returned 620 microseconds later, the
distance of the target would be 50 miles.

620
12.4 = 50 miles

In the pulse system, the time duration of the
pulses may vary from 0.1 to 50 microseconds
If the transmitter is turned off before the re
fleeted energy returns from the target, the
receiver can distinguish between the trans
mitted pulse and the reflected pulse. After the
reflections have returned, the transmitter Cat
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CRYSTAL I. F ' "' f- VIDEO
"'IXER AlII PlIF IERS DETEC TOR AMPLIFIERS

LOCAL

'"OSCIL LATOR

FIGURE 3

Simplified block diagram of a rada r receiver

be turned on again and the process repeated.
The receiver ou tput is applied to an indicator
that measures the time interval between the
transmission of the energy and its return as
a reflection .

Fundamental Radio Concepts
T he fundamental elements of a radar system

consist of the transmitter, modulator, antenna,
receiver, indicator, and power supply. A func­
tional d iagram of a simple radar system is
shown in Figure 1. Figure 2 shows a simplified
block diagram of a transmitter and modulator
and Figure 3 shows a simplified block diagram
of a receiver.

The transmitter provides extremely high­
power pulses of rf energy for a very short time.
The frequency must be very high to allow
many cycles to get into the short pulse.

The modulator produces the synchronizing
signals that trigger the transmitter the required
number of times each second. It triggers the
indicator sweep and coord inates the other
associated circu its.

The antenna is very directional and usually
's a d ipole used in conjunction with parabolic
-eflectors. Ordinarily, one antenna is used for
ooth the transmitter and the receiver and a
twitching device is used to connect it to the
transmitter when a pulse is rad iated, and to
:he receiver during th e interval between
oulses. The antenna is a rotatable array and
continually searches for targets within its
unge,

T he receiver is usually a superheterodyne
ype, is very sensitive, and is capable of ac­
-epting signals within a I to 10 megacycle
randwid th. It presents video pulses to the in­
licator.

The ind icator p resents necessary information
o locate a target on the indicator screen. The
nethod of presentation is called "scan:' There
.re about 15 types of scan used in radar
eceivers but the most common ones are: type
' . B, PPI, and E. .

The power supply furnishes all ac and de
-oltages to the radar system.

Certain parameters are associated with all
adar systems. These parameters consist of
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carrier frequency, pulse-repetition frequency
(PRF) (the number of pulses sent out each
second ), pulse wid th ( in microseconds ) , and
power relation (relationsh ip of peak and aver­
age power) .

The carrier frequency is the frequency at
which the rf energy is generated.

The ran ge of a radar set depends upon the
pulse-repetition rate provided the power is
sufficient. For example, if the repetition rate
is 250 pulses per second, the period of time is

~~ 6 4000 microseconds. At 12.4 microsec-
00

4000
onds per mile, the range will be 12.4 = ap-

prox. 322 miles.
The minimum range at which a target can

be detected is determined largely by the width
of the transmitted pulse. For example, a pulse
width of one microsecond will have a mini­
mum range of 164 yards. A target within this
range will be blocked out on the indicator. F or
radar navigation work, the pulse width is
normally in the order of 0.1 microsecond. For
long range work, the pulse width is normally
from 1 to 5 microseconds.

The transmitter's useful power contained in
the radiated pulses is called peak power. T he
transmitter's average power is low compared
with the peak power. The greater the pulse
wid th , the higher will be the average power.
The longer the pulse-repetition time, the lower
will be the average power. Duty cycle is the
fraction of the total time that rf energy is
radiated . This is represented as

I
pulse width

duty cvc e = I . . .• pu se-repetition time
High peak power is desirable to produce a
strong echo return and low average power IS

desirable to keep the equipment compact.

Summary
Throughout the years that radar has been

in use, it was pioneered and developed pri­
marily by the various military services. In
addition to being used by the military, it is
used by civilian organizations for:

1. Determination of vehicle speeds on high-
ways,

2 . Radar weather prediction,
3.Commercial air navigation , and
4. Safegua rd ing aircraft and merchant sh ips

from collision hazards.
Radar eq uipments are grouped into many

classes, but in general it can be said that some
of the classes are air search, surface search,
fire control, identification, ground and carrier­
controlled aircraft approach, range rate or
speed, and height findin g. . . . W1MEG
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Up to now you 've had to pay at least $15 5 fo r
a com mercia l grade 2 KW am plifier . No longer.
Th e brand -new Nat ional NCL · 2000 max imu m
ki lowatt is only $58 5, in cludin g its built- in power
supply . Up to now m ost am pl if iers in th e pr ice
range of the NCL·2000 have been 500 watt jobs,
usually using a whole str ing of low power t ubes
st raining to del iver a peak kilowatt. Not now. Th e
new NCL -2000 is a rea l brute of a desk - top
ampli f ier for the 80 through 10 meter bands
t hat was designed from power supply to output
tubes to loaf along at a "D.C." kilowatt . . . 2000
watts PEP input and 1300 watts of peak output
into your antenna on any band . Operate CW?
AM ? RTIY ? The Nationa l NCL·2000 is rated for
full k ilowatt opera t ion in these services.

The output tubes in the NCL·2000 are a pair
of RCA 81 22 cera mic tet rodes designed specifi­
ca lly for high power sse service, and 800 watts
of available plate dissipation assure low d fs­
tortion, linear operat ion at fu ll output. Th e
NCL-2000 ut ilizes a passive, untuned grid ci rcu it ,
so that it may be adj usted to al low exc itat ion to
full ou tput from any transm itter or transceiver
prov id ing from 20 watts to.200 watts of peak
drive. The passive grid circuit in the NCL- 2000

allows its use as a dummy load for easy exciter
tu ne-up wi th amplifier pla te voltage removed!

Th e National NCL-2000 is a particularly hand­
some unit . . . sty led to com plement any ham
shack or equ ipment (of course we think it looks
best next to our own NCX· 3) ! Com pare these
features wi th any un it on the market at any price
D one kilowatt average input, 2000 watts PEP
on all bands D may be driven to full output w it h
20 to 200 watts f rom the exciter D ALC output
for use with exciters incorporat ing such provision
D separate plate and m ulti -meters D tune-up at !
1 KW level to comply with F. C.C. D built - in \
d ummy load with m ulti- meter relat ive power
Indication for optimum exciter tune-up with am­
plifier plate voltage removed D all changeover
rela ys in corporated for use w ith ei t he r trans­
ceiver or transmitter- receiver combinat ions D
automatic swit chover to exc iter-o nly when plate

.voltage is removed D most complete sa fe ty and
over load protection, incl ud ing interlock, automat ­
ic short ing bar, tim e delay and cur rent overload
relays D National's exclu sive one-year warranty.

Your Nat ional Dea ler will ha ve the NCL- 2000
in June . . . why not call h im today to reserve
yours for immediate delivery .
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THE AMAZING GAL A X Y m IS SO GREAT WE'LL BUY IT
BACK IF YOU'RE NOT COMPLETELY SATISFIEO! AND THE
GALAXY m IN ITS ACTUAL SIZE (6x10Y4x11 Y4l IS
SMALLER THAN THIS OPEN MAGAZINE.

TWO-WEEK FREE TRIAL"
- w rne lor Trial Terms

The Startling Features of the GALAXY III prove that it was designed to meet all the requtre­
ments (including the price) for both the fixed and mobile operators.
Most power-output of any three-band transceiver eliminates " leap frogging" ; hybrid cfrcuttry .c transts-
today : smallest 300 Watt SSBtCW transceiver; full tcnzed AV'C/AUDIO/VOX; dual vernier tuning; hand-
coverage on 80-40-20 meters ; sse upper and lower somestyli ng :modern4·color brushedaluminum panel.
sideba nds; newest and best 6-sec tion crysta l f ilt er ; Perforated stee l cabinet. hinged top; meter & VFQ
highest receiver sensitivity . Shifted carrier CW beautifull y illuminated, plus many other featu res.

WRITE FOR COMPLETE ;,••••••••••••••••••••••••••;,mIl ~4°,R~~~~~ l g Rl~:~~:~O RIES

DETAILED BROCHURE ! 0 Ent., O 'd~~~~~~.: ;~:~~·e~WAD Send !

W
: Gal axy III broc hure. 0 Send trial terms. :

OR LD RADI0 LAB0RAT0RIES :. 0 Qu ote trade aucwance on attac hed sheet. :.
Name Ca ll _ _

3415 West Broadway : Add' " s :

Council Bluffs, Iowa : C;ty St.te :

Zip Code 51504 ~••••••••••••••••••••••••_-~
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