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HERE IT IS! THE SPECTACULAR

NEw Oswan-400
SSB TRANSCEIVER
5 BANDS-400 WATTS

SWAN-100 SINGLE SIDEBAND TRANS~- SWA
CEIVER 400 watts P.E.P. input, 10 through 80

meters. Fixed station, portable, or mobile. SSB, AM,

~-420 FULL COVERAGE FRE
QUENCY CONTROL UNIT Highly stable

transistorized VFO designed for fixed station opera
and CW.

tion. 20 ranges 200 kc each. lllustrated above as
$375 companion to SWAN-400.

$120

SWAN-406 MINIATURIZED CONTR(

UNIT Provides phone band coverage. Design
for mobile installation. May also be used for fix

station. Highly stable transistorized VFO in a co
pact package.

§ RF GAIN

| /§‘j ACCESSORIES:
L @& e AC POWER SUPPLY. MODEL 1178

e MOBILE POWER SUPPLY,
MODEL 512

e PLUG-IN VOX UNIT, MODEL VX-1

See your Swan Dealer for complete specifications.

@mn ELECTRONICS CORP,

Oceanside, California
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The past few weeks have been eventtul for
amateur radio. The Institute started mailing its
weekly newsletters to every U, S. Senator, U. S,
Representative, Governor and government of-
ficial involved with radio. This has met with
an enthusiastic response.

First reports of the ARRL board of directors
meeting indicate that it went off remarkably
smoothly, considering the serious problems
facing them from RM-499, dropping member-
ship, the Coca-Cola scandal, and the disinte-
gration of IARU 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
[ thank them. A couple letters from IoAR
members cover this pretty well . . . see page
62.

The Dayton Hamvention 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 pretty hard on
the ARRL HQ for RM-499 and other things of
late and I sort of expected to be taken to task
by fellows that hadn’t bothered to find out
what was really happening. All I got was hun-
dreds and hundreds of compliments for having
the courage to bring points of dispute out in
the open.

WS3NL published a letter that I had sent to
all ARRL directors well before the board meet-
ing. I hadn’t published this myself for I 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 which directors have
shown initiative. I explained that I intended to
use 73 this Fall to bring more light into the
election of directors than they have 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 mentioned 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 radio there is no question that Hiram
Maxim did preserve ham radio. But during the
28 years that I've been following the hobby I
don’t know of any instance 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 I 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 oft frequency
allocation changes until the next conference.

On my visit to Europe last October I did not
find any increase in confidence in ARRL. The
problem seems mostly to be a lack of any pro-
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 listened to Hoover and Huntoon
try to explain the ARRL/IARU “program”
and ended up so furious that they refused to
join the JARU Region 2 and set up the1r Own
separate organization, complete with officers

(Antonio Pita, president) 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
had 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 manufacturers have writ-
ten to say that they are going to pass it up as
a result. I understand that the ARRL Directors
were told that Harry Dannals W2TUK will be

he official whipping boy for this one. Good

73 MAGAZINE
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SINGLE
SIDEBAND
FILTERS

- ® 9 mc center frequency
- ® Bandpass 6 db 3 kc (approximate)

ACF-2 Two-crystal filter circuit
- using low impedance link input

X e
e o e e e e v-ﬂ-!-'\:'\- -\.'-\.__

_ “ and 2K resistive output load.
. * ey Unwanted sideband rejection
greater than 30 db. $9.95
-ﬁ . “’%%?ﬁ
R A acr4 Fourcnstal ilter cir

e

MYP‘ """ cuit using nominal 600 ohm
. input and output. Unwanted
sideband rejection greater than
40 db. $18.95

ACF-6 Six-crystal filter circuit using nominal 600
ohm input and output. Unwanted sideband rejection
greater than 55 db. $27.95

mmmmm

MATCHING OSCILLATOR CRYSTALS for the ACF
WRITE filter series. Recommended for use in 0S-4 oscillator.

Come B CY-6-9LO $4.40

3 - ﬁ“ TODAY CY-6.9H! $4.40

FOR

YOUR 0S-4 Crystal Oscillator $6.95
SE-6F Mounting Case

FREE Special AOC case for mounting filter plates.

$5.50

1964
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International Crystal Mfg. Co., Inc.
- 18 North Lee, Oklahoma City, Oklahoma

. Please rush 1964 catalog.
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the LEADER in
CRANK-UP
TOWER
DESIGN

The full-strength Hercules 66-3 has
diagonal bracing—a unique feature
in all E-Z Way Towers. It's designed
to support a large 20 m or 40 m beam;
4 el. Du-band; or 6 el Triband Wind
area 22 feet at 66 feet in 60 MPH
winds.

The 3 sections of the Hercules 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.

MODEL TORBZ 66-3

WIND LOAD CHART

_Ant. Full Height Half Height Min. Height

Model Wind Area Hgt. MPH Hgt. MPH Hgt. MPH
TORBZ 66-3 22.2 66 60 50 86 32 125
TORBZ 66-3 13.2 66 75 50 90 32 140
TORBZ 66-3 8.2 66 90 50 100 32 180
TORBZ 75-3 17.0 79 60 55 86 33: 125
TORBZ 75-3 10.0 75 75 55 100 33 140
TORBZ 88-3 12 88 60 65 86 38 140

NEW E-Z WAY HERCULES
DELIVERS THE ULTIMATE IN TOWER POWER

HERCULES Painted Galvanized

TORBZ 66-3 955.00 1,095.00

TORBZ 75-3 1,055.00 1,240.00

TORBZ 88-3 1,187.50 1,393.50
100° 115" Heights available

'ﬁ.

MOTOR WINCH

The E-Z Way Motor Winch raises
and lowers towers to any height with-
out guys. When towers are motorized
a larger beam can be used because
the tower is normally lowered to
safer elevations. Standard features:
Combination worm gear drive; totally
enclosed motor and gear box; remote
control switch; spiral grooved winch
drum; positive crank down and limit-
er switches. Assembled complete
with hardware and instructions, just
$389.50 for TORBZ 66-3; $399.50
for TORBZ 75-3 and $495.00 for
TORBZ 88-3.

(

.
s e

...._._.'....,/"

E-Z WAY
TOWERS, INC.

- -
i S m—

—

e PaN.

T2

5901 E. BROADWAY
TAMPA, FLORIDA

choice. Should he decide to run for Hudson
Division Director this fall well bring you a
fascinating resumé 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 Fair goer. When you enter
the Coca-Cola pavilion do not follow the main
stream of the crowd off to the left, instead look
for a stairway 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
through the glass. Only official HARC ops can
operate the station, despite 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 Hallicraftters equip-
ment could be used at K2US and I dont be-
lieve any of the explanations I've heard so far.
It is a shame that Hallicrafters 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 permission to set up a ham
station right on the ground floor of the Vene-
zuelan Pavilion. This station, set up with
equipment by National, Galaxy, Hammarlund,
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 radio 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 W2NSD/1.
The station at our HQ building is K1FYP. 1
also have a CB call of 2W3519 which was
used last vear in the hunt for a lost boy on 73

Mountain using two Johnson Messengers. 1
also have NOAOE in Navy MARS and used

to have AF2NSD, XE@NSD, WA4NSD,,
FL8NSD, KC4AF, FO8AS 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. With the great emphasis
that we are putting on the Institute I didn’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)
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0 160
melers

relax...

for the BEST
in HF and VHF

listening

HAMMARLUND'S NEW “""“AV"F

the only™ receiver capturing all popular Ham Bands.

The exciting HQ-170A-VHF is the first and only Ham Band receiver that gives you everything you want. Sepa-
rate NuVistor front ends (0.3uV for 10 db S/N) 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 SSB receiver that combines basic operating excellence with all of the extra features you

want to make it a versatile, ‘‘fun-to-work-with’ unit. Full coverage from 2 to 160 meters, excellent electri-
cal and mechanical stability, expanded vernier tuning and a host of truly incomparable HQ-170A features
makes this receiver the new First Choice for the amateur fraternity.

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

Coming soon— Matching transmit accessories
for the Fabulous HX-50.

*Except for the Hammarlund HQ-110A-VHF

MANUFACTURING COMPANY e
A GIANNINI SCIENTIFIC COMPANY
o Lo S3 West 23rd Street, New York 10, New York
I’'m intererested. Please send HQ-170A-VHF info to:
Name
Address_____
City Zone State -~
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6 Meter AM and SSB

Transmitter

from the

T-51A/ ARQ-3

The T-51A/ARQ-8 transmitter was one of a
series of Radar Jamming units used in WWIL.
Exact operating details of this transmitter are
not known to the writer but apparently con-
sisted of a variable self-excited oscillator tube
(6V6), driving on 832A mixer stage and th's
in turn driving the final 832A, or in some
cases, an 829B. A noise source was injected
into the 832A mixer stage via its grid circuit
and mixed with the excitation from the 6V6
oscillator tube.

The frequency range was from approximately
30 mec to 100 me, and made use of roller coil
inductors (rollo coils), rather than the con-
ventional LC circuits. This enabled the unit to
cover this wide range of tuning. Some of the
equipment came equipped with an 832A in
the final stage and some units contained an

S29B tube.
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FIGURE |

Original schematic

Leroy May W5AJG
9428 Hobart Si.
Dallas 18, Texas

Photo credit: Jim Dungan, Dallas

Upon inspection, it was felt this transmitter
could be modified into a decent 50 me unit
without too many changes. This was done
some four yvears ago and has since rendered
excellent service. Actually, the unit is easily
converted into an SSB exciter as well, and
this was done at the same time with a second
identical unit. The SSB version will be de-
scribed later.

As an AM transmitter and/or exciter, this
modified unit can use either an 832A in the
final with an output of about 20 watts, or an
829B, with up to about 60 to 65 watts out-
put. This represents 100 watts or so input
power, in the latter case. This is the condition
which we will describe.

The original circuit was wire traced and is
drawn out in Fig. 1. The modified 50 mc AM
transmitter is shown in Fig. 2. On the modified
schematic, the original components are left

unmarked, while the added or changed parts
are so indicated with their 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”
ampliier. A jack is provided for CW opera-
tion—and under such operation, the input can
be jacked up a bit higher still, without damage
to the 829B. Should the transmitter be used as
an exciter to drive something more powerful,
the T-51A/ARQ-8 plate voltage may be re-
duced until the minimum desired power out-
put is reached to properly drive the high
powered final.

Modifications
The photograph will show that the T-51A/

73 MAGAZINE



ARQ-8 has been mounted on a standard 7
inch rack panel by providing a square cut-out
on the left and then fitting in the panel of the
unit. It will be necessary to provide some ad-
ditional enclosure shielding, since the original
unit contains nothing in this line—having fitted
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 place, a crystal-controlled
oscillator-doubler using a type 6AG7 tube in a
familiar grid-plate arrangement. The crystal
used is the common 8+ me variety, and the
6AG7 plate coil is resonated to the second
harmonic of the crystal, or 164+ mc. From this
point, the excitation at 16 + mc is fed into
the rearranged 832A tube which formerly
was a mixer, but now will function as a push-
pull tripler to 50 mec. This tube will in turn
drive the final 829B stage as the straight
through Class “C” amplifier.

The 832A tripler tube is lightly loaded and
easily provides the necessary excitation to the
829B stage. In the grid circuit of the tripler
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
tripler plate circuit will use the original
rollo coil. About 250 volts de is ample for this

B3ZA

B TURNSE W84 ENAMELED EACH SIDE OF CENTEN - LEAVE
ifB” SPACE W CENTER FOR LINK - WIND ON S/8" DIAMETER

stage plate supply.

The 829B final stage comes in for a bit more
of a change, especially in the plate circuitry.
The grid circuit of this stage will again use
the original rollo coil for its tuning but the
plate circuit makes use of a new LC combina-
tion. The reason is this: when the input power
to the final 829B 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
rather small sliding contacts used in contact-
ing the individual turns of the coil may start
arcing when the unit is tuned under power.
This condition cuts 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
final, or if the 829B tube is throttled 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.

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

8298
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Modifications for AM
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Rear view of T-51/ARQ-8 unit.

829B final on left of partition. 832A tripler

and 6AGT osc-doubler on right,

New 829B tank coil and capacitor can be

seen, with output link tied into the coax

output receptacle.

On the right the 6AGT7 xtal oscillator and

doubler tube replaces the original 6V6 self

excited oscillator. The xtal trimming con-
denser is mounted on the panel. This allows

exact freq. operation on nets, etc. (MARS) .

A box is formed of aluminum for shielding.

The back and top plates are removed for

the photo. Power if fed in on the 4 prong

receptacle.

Note: Since photo was taken, the above 4
prong receptacle has been replaced
with a 5 prong MALE receptacle for
safety purposes.

the filtering of the power leads. This is, of
course, to obviate the TVI problem. This work
may or may not be necessary, according to
location and suspectibility to such trouble. No
particular problem was encountered in this
area after the shielding was incorporated. The
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-dipped to their proper
frequencies—the 6AG7 crystal stage output
coil resonated at 164+ mec 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 frequency. The newly added LC
circuit in the plate of the 829B will also have
to be checked and adjusted to 50 mc.

After this has been done, 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 tripler cathode current will measure
about 20 to 25 ma, while the final 829B

cathode current (measured in key jack) may
be run up to 240 or 250 ma or so with about
500 volts on the plate. This value will in-
clude 30 or 35 mills of screen current. Grid
current to the final should measure 10 to 12
ma.

The low voltage tap of 250 volts de should
be capable of around 50 ma 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
Cathode Current” jack if cut-off bias 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 AM
Phone transmitter, the modulation transformer
secondary should be inserted between termi-
nal 13 and the power supply. Here at W5A]JG
this unit is used to drive a push-pull 4X250B
final amplifier to 600 watts input when high-
level, Class “C” AM operation is desired. The
rf drive requirement in this 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 ot 250v and plate
current runs about 90 ma for our particular
requirements as an exciter.

When it is desired to use the 4X250B final
as a KW PEP linear in SSB service, the second
T-51A/ARQ-8 unit modified as an SSB exciter-
driver is switched into service in place of the
above described AM unit.

Front panel view of the T-51A/ARQ modi-
fied unit.

A square rectangular cut-out in the rack
panel is made to fit the unit into.

The white knob is the control for the new
829B LC tank circuit. A tripler MA jack
is added in the place formerly occupied by
a meter switch, which is no longer used.
The key jack is added in the place formerly
occupied by the coax output RF receptacle.
The new location of the RF output receptacle
is just above the white knob.

The AM-SSB switch switches power from this
unit to another identical unit, modified for
SSB service.

The crystal sockets are installed on the rack
panel for convenience. There is one on the
inside of the unit but it is inconvenient to
change crystals, Two different xtal sockets
are wired in parallel so as to accommodate
surplus type as well as FT243 type crystals.
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BRAND NEW
DRAKE VIODEL

......

FEATURES

e Linear permeability tuned VFO with 1 KC dial divisions.

e Covers ham bands 80, 40, 20, 15 meters completely and 28.5
to 29.0 Mc of 10 meters with crystals furnished.

e Also covers 160 meters, Mars, Citizens Band, WWV, Marine,

and short wave broadcasts. (With accessory crystals.)

Or will give 5 Mc of continuous coverage (with accessory
crystals) for use with VHF converters.

Or tunes any ten 500 KC ranges between 1.5 Mc and 30 Mc
with accessory crystals; 5.0 to 6.0 Mc not recommended).

Four bandwidths of selectivity (equivalent to 4 filters) are
furnished: 0.4 KC, 1.2 KC, 2.4 KC and 4.8 KC.

Passband tuning

Noise blanker that works on CW, SSB, and AM: Notch filter;
and 100 KC crystal calibrator are built in.

Crystal lattice filter 1st IF

Premixed injection — Crystal oscillator and low frequency VFO
outputs premixed.

AVC with fast attack and slow release for SSB or fast release
for high speed break-in CW. Also AVC may be switched off.

Receives SSB, AM, CW, and RTTY with full RF gain, complete
AVC action and accurate S-meter indication.

Product detector for SSB/CW—diode detector for AM.

Excellent overload and cross modulation characteristics; in-
sensitive to operation of nearby transmitters.

Compact size; rugged construction.

Transceive capability; May be used to transceive with the T-4
““Reciter’” or T-4X Transmitter.

13 tubes and 7 diodes.

~3 -3
'“:“-:'"‘ II?:T- Recaiar

See your distributor or write for free brochure.

R.L.DRAKE COVIPANY
MIAMISBURG, OHIO
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P RECEIVER

Model MS-4
Matching Speaker $1 955

SPECIFICATIONS — Model R-4

FREQUENCY 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 supplied. Ten accessory crystal sockets
are provided for coverage of any 10 additional
500 KC ranges between 1.5 and 30 Mc with the
exception of 5.0-6.0 Mec.

SELECTIVITY: Drake tunable passband filter
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 |.F.—5645 KC crystal
lattice filter; second [.F.—50 KC tunable L/C filter.

STABILITY: Less than 100 cycles after warm up.
Less than 100 cycles for 10% line voltage change.

SENSITIVITY: Less than 1% uv for 10 DB signal
plus noise to noise on all amateur bands.

MODES OF OPERATION: SSB, CW, AM, RTTY.

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

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

AVC: Amplified delayed AVC having slow (.75 seci)
or fast (.025 sec.) discharge; less than 100 micro-
second charge. AVC can also be switched off. 3 DB
phantge in AF output with 60 DB change in RF
input.

AUDIO OUTPUT: 1.4 watts max. and .5 watts at
AVC threshold.

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

ANTENNA INPUT: Nominal 52 Ohms.

SPURIOUS RESPONSES: Image rejection more than
60 DB. I.F. rejection more than 60 DB on ham
ranges. Internal spurious responses in ham ranges
less than the equivalent 1 uv signal on the antenna.

FRONT PANEL CONTROLS: Main tuning, AF gain,
RF gain, AM-SSB/CW with slow AVC, fast AVC, or
AVC off, function switch, band switch, xtal switch,
passband tuning and selectivity, presefectnr, notch,
and headphone jack.

REAR CHASSIS JACKS AND CONTROLS: S-meter
zero, notch adjust, antenna jack, speaker jack,
mute jack, anti-vox jack, accessory power socket,
and fuse post.

POWER CONSUMPTION: 50 watts, 120/240 VAC,
50/60 cycles,

DIMENSIONS: 51%2” high, 1034” wide, cabinet
depth 11548”, overall length 1214”, wergl"nt 16 Ibs.

AVAILABLE ACCESSORY: Model MS-4 matching
speaker cabinet with high efficiency 5 x 7 speaker.
Cabinet also houses the power supply for the T-4
or T-4X matching transmitters.



SSB Conversion: Another identical T-51A/-
ARQ-8 unit was converted into a 50 mc SSB
exciter or transmitter. Using the same techni-
que of changing final 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 AB1
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.

Modifications

Since the requirements at this station
dictated the modified unit 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 832A
tube was used in the final stage, instead of the

heavier 829B tube. However, both conditions

will be described and typical characteristics
will be listed.

Referring to the two photos and the unmodi-
fied schematic as well as the modified schema-
tic (Fig. 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 having been removed.

Front panel view of modified T-51A/ARQ-8
unit. Unit is mounted on a standard 7 inch
relay rack panel. Original oscillator tuning

capacitor dial has been removed. 21 mc
SSB input energy goes into the coax recep-
tacle so marked.

The phone jack is for the plugging in of a
mill-meter to measure cathode current of
the mixer and final.

The first step in this SSB conversion will be
to replace the original 6V6 self-excited oscil-
lator tube and substitute a crystal controlled
oscillator-buffer stage using a type 6US8 tube.
Before we do this however, a word about the
proper injection frequency and the appropriate
crystal frequency necessary.

All VHF SSB work at this station is done
with a basic Central Electronics 20A unit and
at an output frequency of 21 mec. Therefore,
the wanted crystal injection frequency will be
around 29 mec. Since the 50-54 mc¢ band will
take in 4 mc and since vfo used with the 20A
does not cover but 500 ke, it will be necessary
to have more than one crystal to use with the
T-51A unit if the full 4 me range must be
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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 furnish crystals to cover these
segments. Since most side-banders on 50 mec
still seem to favor low end operation, it will
probably be the most desirable to cover the
first 500 ke of the 6 meter band, at least for
a start.

This being the case then, a crystal of 29 mc
for the injection string will be used. This added
to the 21 mec SSB from the 20A will mix in the

first 832A mixer tube to produce the desired |

50 mc output. The final 829B (or 832A) will
then serve as the class AB1 linear output stage.

Other frequencies than 21 mec for the SSB
energy may be used, of course. 14 mc is wide-
lv employed for this same purpose from the
SSB generator and should this frequency be
desired, it will merely be necessary to change
the crystal string to 36 mec, instead of the 29
mc as shown. This merely involves three coil
forms and is of small significance.

Back to the 6US oscillator-bufter. For good
stability, the oscillator plate voltage supply is
regulated at 108 volts. This low voltage is en-

tirely adequate as the pentode section of the
6US8 will furnish sufficient drive for the 832A

e T i S

e
.....

Rear view panel photo of the T-51/ARQ
modified unit.

Final shows 832A tube in place, but 829B
tube may be inserted for additional power
output. New 6U8 xtal-oscillator, buffer tube
at right. 29 mc xtal also seen. OB2 regula-
tor tubes in series, regulate the final screen
voltage. Capacitor with slotted shaft is not
used and has no function.

Power input is 4 prong socket at left. Since
photo was taken, this female socket has been
changed to a male type for safety reasons.
The 110V (Pin 1) on this socket is fed
from a small 6.3v to 115v transformer
reversed. This transformer is located at an-
other point than the unit itself, and is not
visible in this photo.
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amateur net

Introducing the TR-44, a high-
performance rotor system for
the Amateur on a budget who's
ready to upgrade his antenna

installation.

The TR-44 approaches the accuracy and
ruggedness of the famous Cornell-Dubilier

HAM-M but is designed specifically
for intermediate loads.

Check these features:

e Control box contains the HAM-M meter.

Dimensionally identical to TV rotor types
AR-22, TR-2 and TR-4. The TR-44
even fits the same bolt holes!

End of rotation electrical motor cut-off.

No mechanical clanking, no electrical
pulse noise.

Increased rotational torque...up to
twice as much as TV rotors!

e 48-ball bearing movement.
e New idiot-proof brake system.

If you are now getting marginal results
using a TV rotor, the TR-44 is for you!

It will give you the increased torque,
braking and accuracy that are needed

for large VHF arrays and small HF
combination antennas. For technical
information, contact Bill Ashby K2TKN
or your local CDE Distributor.

CDE makes a complete line of the world’s finest
rotors: the HAM-M: the new TR-44; heavy-duty
automatic TV: heavv-duty manual TV; standard-
duty automatic TV; standard-duty manual TV: and
the industry's only wireless remote control rotor sys-
tem! Cornell-Dubilier Electronics, Div. of Federal
Pacific Electric Co., 118 East Jones St., Fuquay

Springs, N. C.

% CORNELL-
w2l DUBILIER

the only Company that makes them all




mixer grid. A couple of ordinary slug tuned
coils are utilized in this stage. They should
resonate at 29 mc and the output buffer has a
link of a couple of tums on its cold end to
couple to the new 832A mixer coil. This added
coil is also resonated with tube capacity 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 be changed unless one moves a mega-
cycle or so; therefore, the original tuning dial
for the old original 6V6 stage is removed from
the front panel.

The 21 me SSB 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, (J102). 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 (SSB) in a common point through the
original bifilar wound coils and J102. While
this did work after a fashion, instability was
encountered with certain setting of the rollo
coils. Apparently a TNT action took place.
With cathode injection of the SSB energy, no
instability could be made to occur with any
setting of the tuned circuits. Control grid as
well as screen grid injection of the SSB energy
were also tried and all were about on a par
with cathode injection, so any method could
actually be used. Cathode injection is easy to
accomplish. Any SSB exciter like the 10B or
20A with a few watts output is sufficient for
driving.

To continue: the 832A mixer plate circuit
will use the original rollo coils, as well as the
grid circuit 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 6U8 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 final tube will like-
wise use the original rollo 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 contrast to the
heavy duty cycle of AM type operation. There-
fore, the output circuit of the final will remain
practically intact, 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/829B linear stage.
This can be conveniently done with a small
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silicon diode rectifying the 115v ac provided
by a reversed 6.3 to 115v ac transformer, and
providing a variable pot for proper adjustment.
This pot is mounted on the rear apron of the
chassis and the negative bias of about —90
volts is brought in on terminal 10 of the origi-
nal terminal strip. The proper adjustment of
this 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 currents 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 the
final stage according to power output required.
Plate voltage should be supplied from an ex-
ternal source of from 500 to 750 volts maxi-
mum. For full output, the supply should be
capable of about 250 ma or so. The only
change necessary from using one tube or the
other will be the sereen grid dropping resistor
from the 300 volt supply. This will have to be
adjusted 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 proper
frequency. The two slug tuned coils associated
with the 6U8 want to resonate at 29 mec 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 mec. This can be done fairly closely,
for a start, with the front panel dials.

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 SSB energy. With 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 point “T-P” in the mixer grid
circuit may be checked at this point, and the
crystal injection string from the 6U8 peaked
up, until a maximum is indicated, as read on a
sensitive VOM. Checking the cathode current
of the 832A mixer should show around 15 mills

or so. No output should be observed from the
final as yet.

Now connect the SSB 21 mec input up to the
front panel coax-receptacle and turn on the
20A or whatever unit is used. Crank in a bit
of re-inserted carrier and trim the three rollo
coils until some 50 mec output is indicated in
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6-10-11-15-20 or 40 METERS

_ ON YOUR CAR

Cush Craft’s continuing research produces another first

—THE SQUARE HALO. Squalo is a full half wave, "

horizontally polarized, omnidirectional antenna. Out-

standing all around performance is achieved through

a 360° pattern with no deep nulls. Full size and com-

pact dimensions provide a low Q for broad band

coverage. Direct 52 ohm Reddi Match feed gives an ouT A WINDOW

SWR of 1.5-1 or less from 50 to 51 Mc.

The 6 and 11 meter Squalos are packaged com-
plete with rubber suction cups for car top mounting
and a horizontal support for mast or tower mounting.
The 10-15-20 and 40 meter Squalos are designed for
mast or tower mounting where space does not allow
for larger antennas. Squalo is ideal for net control,
monitoring, or general ham coverage.

Whether you are a beginner, apartment dweller, ON A MAST

or serious DX man the space saver Squalo is for you.
You can buy one for each band and build a Squalo

Tree!

Model No. Description Net Price

ASQ-6 6 meter 30" square $12.50

ASQ-10 10 meter 50 square 19.50

CSQ-11 11 meter 50" square 19.50

ASQ-15 15 meter 65" square 23.50 —=
ASQ-20 20 meter 100" square 29.50 “p 45 |
ASQ-40 40 meter 192" square 66.50 Lt st brfe S0

BUY FROM YOUR
621 HAYWARD ST
MANCHESTER N H. DISTRIBUTOR OR WRITE

FOR FREE LITERATURE
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the dummy load or wattmeter or whatever is
hooked on to the unit. At this point, all coil
slugs, rollo coils, 20A output circuits, etc.,
should be peaked for maximum 50 mc output
from the T-51A. From here on in, everything
should be more or less routine and adjustments
of voltages and output may be set as desired.
It will be advisable to let the triode oscillator
section of the 6U8 tube run continuously be-
tween transmission for the best SSB stability.

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 cathode final to maximum power.
In actual practice, here at W5A]G, the plate
voltage on the 832A final 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 drive the station final, which is a
pair of 4X250B’s in push-pull, to more than a
KW PEP input.

Should the T-51A be used as a complete
transmitter 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 vdec.

The

Nickel-Cadmium
Storage Battery

You have probably noticed in the surplus
columns of various Ham magazines that nickel-
cadmium batteries have finally 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 information

vou will need to make proper use of these little
wonders.

Specifications
(For the BB-403 series)
1. Dimensions: Approximately 2”7 W, x %"
B 16 .

1. Capacity: 4 Ampere hours at 1 ampere
rate.
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The screen was of course regulated at 216
volts. Final bias was —30v. Resting plate cur-
rent was 20 mills. With a two-tone test signal
driving the final plate current to 100 mills, an
output of 40 watts was measured. Speech
easily drives the PEP output to the above 65
watt figure, when up to 750 volts is applied to
the plates of the final. The rollo coils will hold
tuning over a range of about 400 ke before
re-adjustment becomes necessary.

A standard Drake transmitting low-pass filter
(TV-1000-LP) is used on the output of this
transmitter when feeding the antenna. No
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 modification process on such
a unit as this. Instead of using the 6US8 os-
cillator-buffer stage as described above, an
International Crystal Company ready-made
unit, such as the 200-125, or an earlier version,
was installed. This was accomplished by re-
moving the 6V6 oscillator tube and all com-
ponents associated with it, and sub-mounting
the assembly under the chassis. The hole left
by the 6V6 tube socket removal allows the
B6AUS tube to protrude slightly above the deck.

Many thanks to K5KLU for his help in the
modification and the testing of the T-51A/
ARQ-8.

. . . WHAJCG

Robert MacDonald W4VGS/ 1
7 Sherman Street
Needham Heights 94, Mass.

3. Voltage: 1.2 Volts per cell.

4. Venting presure: 1 to 3 PSI.

While the ampere hour rating is 4 A.H., it
might be interesting 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 are designed to release gasses pro-
duced while charging the cells, and to prevent
foreign material from entering the cells, or
electrolyte 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 Service

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. Wipe 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 it
necessary to bring level up to %” over the tops
of the plates. Do not raise level more than %”
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.

Equalization

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 State 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 drop 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 adding an aditional %” of
electrolyte, equalizing, charging and testing
again. A cell which fails the test three times is
not up to par.

It is also important 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 dischage tests.

Following tests, 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 rate 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.

When cells are to be stored for long periods
of time, all metal parts should be coated with
vaseline or light grease, and the vent plugs.

should be tight.

Conclusion

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 1t operational

The ARB receiver is a superhet capable of
AM, CW and RTTY reception in the range of
195 and 9050 kes. 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 furnished with the receiver. Rewiring
the filaments for 12 VAC operation will create
problems (without major conversion) as there

INTERCONNECTING CABLE

FROM TO
P-]IUT P-201 (or P-301)
I
2 2
3 3
4 4
5 >
6 6
7 7
[ 12
13 13
14 14
15 15
16 16
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Gordon Hopper W1 MEG
15 Kendall Ave.

Framingham, Mass.

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 J102.) Attach the right angle
fitting and tuning knob to the fitting 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 CW 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 (J201 control box). The cable is a
reduced version of W401 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
VDC supply. The control box will be used to
turn the 28 VDC on or off, to select the mode
of reception, to select MVC or AVC, and to
control the receivers gain.

... WIMEG
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Adding SSB

to the

ARR-/

George Marshall W6BHR
554 Westborne Drive
Los Angeles, Cal. 90048

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 first of the two rf amplifiers. This tube was
used only as a reradiation supressor 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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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.
Returning to the vicinity of the 6AB7 socket,
there is a terminal board immediately adjacent,
on which are mounted *79, C80, 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 % w resistor, and the re-installed 47K
resistor. The terminal board is modified as
follows: Remove the ground connection which

runs in the vertical plane and swing it around
to the B lug.
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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
leads may now be directly connected by plac-
ing them on the unused lug of the terminal
board when it is replaced. The jumper going
from pin 3 to pin 5 is removed, carefully, from
pin 5 and connected to pin 6. If carefully 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 circuit. The other com-
ponents are now connected to the socket, the
100K resistor from pin 1 to pin 8, the 100K
resistor with a 100 pf capacitor across it, from
pin 4 to pin 8 and a 680 ohm 1 w resistor from
pin 6 to pin 8. (This is the only 1 w resistor;
all others are % w.) The terminal board can
now be reinserted.

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

Remove 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 injection. 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 %”
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 center conductor connected to
the lug which formerly went to 6H6. The
other end of the center conductor 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 the
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. The
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 6SNT7.

Now, on the opposite side of the receiver
there is a long terminal board. On it, near the
rear of the receiver, is the audio 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 center conductor is exposed only on
one end. This end will be connected to the
DPDT switch at the front panel. All three
shielded leads can be snaked up through the
hamess along the right side of the receiver
when looking at the bottom of the eceiver,
which will tend to keep things neat.

The center conductor of the coax which is
stripped on only one end is connected to pin
2 of the 6SN7. The center conductor at the
other end is connected to the lug of the unused
section of the DPDT bfo switch is closest to
the center of the receiver. The center 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. The
third coax center conductor is connected to
the remaining lug on the switch, and thence
connected to the point that C77 was removed
trom.

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 audio can be tacked together in similar
fashion. Where the lead which goes to the
Product Detector, goes by the bfo compart-
ment, about %” 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. This 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
ordinary CW 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 charml!

. .. W6BHR
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The ARC Type TV-10 and 10A

Converting them to 220 mc transverters

The surplus unit designed ARC Type TV-10
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 transmitter
and receiving converter. The transmitter is of
course on the desired frequency on which one
wishes to send, while the receiving converter
translates this frequency to an existing receiver
of another frequency.

For instance, these equipments normally
transmit on a fixed frequency or frequencies
between 228-258 mc, and transforms or con-
verts the reply in this same frequency range,
to a new rage of 118-148 mec, so as to enable
existing receiving equipment 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 mc ham
range by utilizing the erystal-controlled trans-
mitter and converting the received 220 mc
signal to the 144-148 mec range, so as to make

use of the existing 2 meter receiver in the
station.
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There is a little difference between the
Model TV-10 and the Model TV-10A. The
former has a rated transmitter output of one-
half watt, while the latter is rated at a nominal
two-watts output. The receiving converter
section is identical in both units.

With a few modifications, this little unit
will enable one to operate low-power on 220
me, without installing a separate 220 mec
receiver. It is very light in weight and may 