CQ Reviews:

The Drake TR-6
Six-Meter Transceiver

BY WILFRED M. SCHERER,* W2AEF

THE Drake TR-6 is a sophisticated 6-meter
transceiver similar in many respects to the
popular 10-80 meter Drake TR-4. Complete
coverage of the 50 mc band is available plus
additional coverage below the band such as
may be desired for MARS work. Operation
may be had with s.s.b., am., c.w. or RTTY
(AFSK or RFSK). The transmitter power
runs up to 300 watts p.e.p. input on s.s.b.
and a.m., 260 watts on c.w. and RTTY.
Among the host of other features are:
linear permeability-tuned v.f.o. with high
frequency stability; frequency calibration in
1 kc steps; f.e.t. front-end for the receiver;
flat a.g.c. system with fast-attack and fast-
and slow-release times; 4 filter positions—one
each for u.s.b., 1.s.b., a.m. and c.w:; product
and envelope detectors; manual r.f. and a.f.
gain controls; built-in 100 kc crystal calibra-
tor; amplified a.l.c.; dual meters for S-units,
a.l.c. level, p.a. plate current and r.f. output;
built-in modulator for controlled-carrier
screen-grid modulation of p.a. for a.m.;
automatic carrier insertion for a.m.; block-
grid c.w. keying with waveshaping; sidetone
oscillator for c.w. monitoring; transmitter-
frequency offset for c.w.; p.t.t. or built-in
v.0.X. operation for phone; v.o.X.-type semi
break-in for c.w.; RTTY operation with

*Technical Director, CQ.

B e e T T S S o

The Drake TR-6 Six-Meter Transceiver.

56 e CQ o February, 1970

AFSK plus additional jack for permitting
RFSK of v.f.o.; provisions for operating 2-
meter transverter accessories with front-panel
switching furnished. A true noise blanker
also is included in the unit.

The transceiver is powered by an external
supply of which there are five different models
for use with 115/230 v.a.c., 50-400 c.p.s.,
12 v.d.c. or 24 v.d.c.

The TR-6 with just about everything in it
but the “kitchen sink™ is thus a very flexible
job capable of providing about every type of
operation, whether at a fixed, portable or
mobile location, without requiring a lot of
outboard accessories. It is ideal for the 6-
meter enthusiast who has many friends still
operating on a.m., and yet is one that allows
new and more reliable contacts to be made
using s.s.b. or c.w.

Technical Details

Referring to the block diagram at fig. 1,
double conversion is used in the TR-6. On
receive the first conversion is made to a 13.9-
14.5 mc i.f. and the second is made to a 9 mc
1.f. On transmit, the process is in reverse. The
carrier is generated at 9 mc with the first
conversion made to 13.9-14.5 mc and the
second to the r.f.-output frequencies.

The 1st receiver-conversion and the 2nd
transmitter-conversion are made by hetero-
dyning with 8 different 36-39.5 mc crystal-
controlled frequencies spaced 500 kc apart.
The 2nd receiver-conversion and the Ist
transmitter-conversion are made by hetero-
dyning with a 4.9-5.5 mc v.f.o. The 50 mc
band is thus covered in 8 segments of 600 kc,
each with the same tuning rate and an over-
lap of 100 kc between segments (the TR-6 1s
supplied with crystals for 49.9-51.0 mc only—
crystals for other segments are optional).

For example: on receive the 1st conversion
to a 13.9-14.5 mc if. is obtained using a 36
mc heterodyning crystal for the 49.9-50.5 mc¢
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Fig. 1—Block diagram for the Drake TR-6 Transceiver. The filter is common to both receiver
and transmitter. See text for details. The blanker is inserted at points marked “'X"’.

segment (49.9—36 mc=13.9 mc and 50.5—
36 mc=14.5 mc). Similarly a 36.5 mc crystal
1s used for 50.4-51.0 mc (50.4—36.5 mc=
13.9 mc and 51.0—36.5 mc=14.5 mc), and
so on for the other segments. The 2nd con-
version to a 9 mc i.f. is the 1st i.f. minus the
v.f.o. frequency (13.9—-49 mc=9 mc and
14.5—5.5 mc=9 mc).

On transmit the mixing frequencies are
additive, so we have 94+4.9 mc=13.9 mc
and 9+ 5.5 mc=14.5 mc for the Isti.f. Then,
139436 mc=499 mc and 14.54+36 mc=
50.5 mc, etc., for the output frequencies.

Circuitry

The TR-6 is a hybrid affair using 19 vac-
uum tubes, 15 transistors and 14 diodes.

Of special interest in the receiver section
is the 50 mc front-end converter which em-
ploys 3 f.e.t.’s to provide excellent perfor-
mance. As shown at fig. 2, two TIS88 f.e.t.’s
are used for the r.f. stage in a cascode type
circuit. The mixer 1s an MPF 105 f.e.t. with
the heterodyning-oscillator signal injected at
the source through a buffer stage using a 2N-
3663 bipolar transistor as an emitter follower.
Two traps at the converter input minimize
spurious responses from TV stations.

A problem involved with f.e.t.’s is that of
obtaining good a.g.c. performance. This is
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accomplished in the TR-6 using a vacuum-
tube a.g.c. detector/amplifier plus a two-stage

d.c. amplifier using bipolar transistors. The
a.g.c. setup also is shown at fig. 2.

The 13.9-14.5 mc i.f. from the converter
mixer goes through a 13.9-14.5 mc double-
tuned bandpass-coupling circuit to the grid
of a 6BZ6 mixer where the v.f.o. signals are
injected at the tube cathode.

Upper-or lower-sideband operation is se-
lected by switching in different 2.4 kc band-
pass crystal-lattice filters after this mixer.
Two additional filters also may be switched in.
One has a bandpass of 300 c.p.s. for c.w.,
the other a 5 kc bandpass for a.m. Only the
u.s.b. filter is supplied with the transceiver.
The others are optional accessories.

Two 9 mc i.f. stages are employed. The
product detector is a 6GX6 which also func-
tions as a crystal-controlled b.f.o. The a.f.
output from the product detector is high
enough to be fed directly to the a.f.-output
stage without the need for an additional a.f.
amplifier.

Only one 9 mc crystal is needed for the
b.f.o., inasmuch as sidebands are changed by
switching filters. The v.f.o., therefore, does
not have to be retuned in either case.

A.m. detection is obtained with the duo-
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Fig. 2—R.F. Front-end converter and a.g.c. sys-
tem used in the TR-6, The r.f. amplifier employs
a cascode type circuit using two f.e.t.'s. C3-Cy
are gimmick type capacitors which with Cs neu-
tralize the setup. Cy-Ly and C3-L; are 55.25 and
55.75 mc traps for minimizing spurious TV-signal
responses. C4-Cy and L; make up a 14 mc trap
which also peaks up the 50 mc signals. Oper-
ating voltage is obtained from the cathode of
the a.f. power-output tube.

A.G.C. voltage is applied to the gate of Q3
which has an initial bias of about plus 5 volts.

diode section of a 12AV6, the triode section
of which serves as an a.f. amplifier for a.m.
preceding the a.f.-output stage. During c.w.
operation, the circuitry of the 12AV6 triode
is automatically switched around to allow it
to function as a phase-shift a.f. oscillator to
provide a sidetone for monitoring c.w. keying.

V.F.O.

The v.f.o. employs a TIS34 f.e.t. and uses
permeability tuning; that is, instead of chang-
ing the frequency with a variable capacitor,
the tuning is accomplished by moving a
powered-iron core in or out of the tank
inductor. This varies the inductance and thus
tunes the v.f.o. The inductor turns are spaced
to provide a linear tuning rate as the core is
moved.

The f.e.t. 1s tapped across only a portion of
the tank in order to improve stability. A 2N-
3858 bipolar transistor is used as a grounded-
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The r.f. signals applied to the a.g.c. detector/
amplifier, Vy3A, cause point A to go negative
and thus reduce the gain of the i.f. stages. A
negative voltage also developed at point B goes
to a d.c. amplifier, Q14-Q5, where with a strong
signal the negative voltage applied to the gate
of Qq, (from Q,5) swings far enough to cause
the gate bias to go from plus 5 volts, through
zero and over to a negative voltage, a requisite
for wide a.g.c. range with the f.e.t.’s. On trans-
mit a transistor functions as a switch to disable
the converter with a bias applied to the source |

Gf Q] 1-Q13.

emitter amplifier for the v.f.o. The oscillator
signal 1s capacity-coupled from a tap on the
oscillator tank to the base of the amplifier. A
Pi-network at the amplifier’s collector func-
tions as a low-pass filter to eliminate spurious
responses from the v.f.o. It also provides a
match to the receiver mixer.

A terminal on the v.f.o. assembly is pro-
vided for making it possible to use RFSK in
conjunction with external components.
Special instructions for this are required from
the factory.

The 9 mc tuned circuit for the receiver
mixer also is the tuned circuit for the grid of
transmitter mixer. For transmit, the v.f.o.
signal i1s injected to the transmitter mixer
through a capacitive divider which is part of
the 9 mc tuned circuit.

Transmiitter

The a.f.-input circuits for the transmitter
are quite straight-forward. The balanced
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modulator is a four-diode ring type. A unique
feature here is that the carrier-balanced po-
tentiometer is operated by a 10:1 planetary-
driven control that provides vernier action.
This allows a precise adjustment to be easily
made.

As 1n the receiver section, a 13.9-14.5 mc
bandpass-coupling circuit is used between the
two transmitter mixers.

The p.a., which employs three 6JB6’s in
parallel, has a Pi-network tank with adjust-
able loading for 50-ohm loads having a mixi-
mum s.w.r. of 2:1. The transmitter-i.f., driver
and p.a. stages are each individually neutral-
ized.

C.W.

For c.w. and tuneup the s.s.b. modulator
1Is unbalanced by means of a d.c. bias which
can be varied by a panel control to provide
whatever relative amount of unbalance is
required to produce the desired carried level.
At the same time a resistor is automatically
switched in the p.a. screen-supply line to
hold the power level within safe limits during
key-down conditions.

In addition, a relay alters the capacitance
in the crystal circuit for the 9 mc carrier
oscillator, shifting the crystal frequency about
| k¢ to place the carrier within the passband
of the crystal filter. The relay is actuated by
the screen current drawn by the transmitter
i.f. amplifier and it therefore shifts the carrier
frequency only when the amplifier is activated
on transmit. The v.f.o. frequency thus goes
back to normal on receive and the setup
thereby provides a 1 kc transmitter-frequency
offset during c.w. operation.

Grid-block keying is used at the 1st trans-
mitter mixer with waveshaping for minimiz-
ing key clicks. The sidetone oscillator also is
keyed this way and the a.f. signal therefrom
tricgers the v.o.x. system to activate the
transmitter whenever the key is depressed.
The v.0.x. setup is quite conventional. The
sidetone level, heard on the speaker or head-
phones, varies according to the setting of the
receiver a.f.-gain control, but any desired
ratio between the receiver-signal level and
that of the sidetone may be set up by a separ-
ate sidetone-level control on the rear of the
chassis.

A.M.

On a.m. the s.s.b. modulator is unbalanced
with a fixed d.c. bias to provide an initial
carrier for operation with a conventional
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Top view of the TR-6. A perforated-metal en-
closure has been removed from the p.a. (at
upper left) to show its components. The tank
inductor is made of silver-plated 1/2'-wide
strap. The filters are at the lower center of the
set. The v.f.o. is in the oblong can seen vertically
at the lower right. At a right angle behind it is
the noise blanker module.

controlled-carrier screen-modulation system
at the p.a. This is done with a separate modu-
lator consisting of the two triodes ina 13DE7.
Double-sideband a.m. is thus obtained with
high percentages of modulation at all speech
levels, thus ensuring an a.m. signal with a
good punch without the compromise other-
wise incurred with an s.s.b. a.m. signal as
usually provided with s.s.b. exciters.

A.L.C.

A.l.c. voltage 1s obtained in the usual man-
ner by rectifying the a.f. component that
appears, during modulation, as a voltage drop
across a grid-return resistor in the p.a. that is
produced when grid current starts to flow at
the onset of overdrive. An a.l.c. detector/
amplifier setup, with a triode (1/2 12AX7), as
similarly used for the receiver a.g.c., ensures
fast a.l.c. pickup, before any significant over-
drive takes place. The a.l.c. voltage controls
the gain of the transmitter i.f. amplifier. The
a.l.c. does not function with a.m.

Physical Details

The TR-6 is styled and constructed in the
same way as the TR-4 transceiver and the
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Fig. 3—Block diagram for the Drake Noise Blanker. Both the receive and transmit 9 mc signals
go through the unit. The transmit path is indicated by the dashed lines. Other details are given

other models in the Drake line of gear.

The two edgewise-type meters indicate
p.a. plate current on one and receiver S-units
or a.l.c. level on the second. Relative r.f.
output may be read at the plate meter by
pushing in a button which also operates a
control to adjust the meter sensitivity for
these readings

The v.f.o. is operated by a high-ratio drive
mechanism with 25 kc covered by one revo-
lution of the tuning knob. A skirt on this knob
is calibrated in 1 kc increments of 0-25 spaced
1/4" apart, making easy readability down to
a few hundred cycles. The skirt may be
slipped on the shaft to allow precise indexing
against signals from the built-in 100 kc cali-
brator. A larger dial behind a window has
reference points for each 25 kc interval on
two scales. One scale is calibrated .000-0.5
‘mc, the other 0.4-1.000 mc. The frequency
readout 1s the sum of the bandswitch setting
(in mc), the mc-dial reading and the kc indi-
cated at the tuning-knob skirt A switch at the
rear of the set changes the glow of the panel
lamps between dim and bright.

A panel switch selects any fiiter, regardless
of the mode of operation. An a.g.c. switch
cuts the noise blanker (described later) in or
out and provides slow or fast a.g.c. in either
case.

On the right side of the transceiver are
jacks for headphones, microphone and key;
Knurled screw-driver-adjust controls for
v.0.X. gain/c.w. release, anti-v.0.X. gain and
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in the text,

S-meter zero. There is no separate control
for setting the v.o.x. delay with s.s.b. The
release time is dependent on the v.o0.x.-gain
setting; however, for c.w. this control is used
for the c.w.-release time.

Provisions also are made for operating 2-
meter receiving and transmitting converters
(having a 13.9-14.5 mc i.f.) in conjunction
with the TR-6. A remote v.f.0. accessory also
may be used for split-frequency operation.
There also are jacks on the rear that provide
for muting an external receiver. Speaker and
external-relay control connections are made
through the power-cable plug.

Performance

Measurements on the TR-6 produced the
following results:

RECEIVER SENSITIVITY: For 10 db S+ N/N-
0.1 uv on s.s.b. with 2.4 kc filter; 1 xv on a.m.
(30% modulation at 400 c.p.s.) with 6 kc
filter and less than 0.1 pv on c.w. with 300
c.p.s. filter. SELEcTIVITY: 2.3 kC at 6 db and
6.2 kc at 50 db with s.s.b. filter; 6 kc at 6 db
and 12 kc at 50 db with a.m. filter; 450 c.p.s.
at 6 db and 5 kc at 50 db with c.w. filter.

IMAGE REJECTION: 83 db (primary), 100 db
(secondary). I.F. SIGNAL REJECTION: 78 db at
14 mc and over 100 db at 9 mc. INTERNAL
TwegTts orR Spurious: Equivalent to 1 pv or
less r.f.-input signal found at 49.999, 50,399
and 50.999 mc (on two lower segments—other
segments not checked, since crystals for them
were not supplied).
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A.G.C. CHARACTERISTIC: 12 db a.f. output
change with r.f. input variation of 0.1-1.0
uv (20 db) and only 2 db a.f. change with
input signals of 1-100,000 zv (100 db).
Blocking was not evidenced at this maximum
input. Slow-release of 1 sec. from S-9 or
greater signal. Fast release and fast attack
not checked (rated at 200 milliseconds and
100 microseconds respectively). S-Meter: S9
reading with 35 v signal.

TRANSMITTER OutpuT: 150 watts d.c.
(c.w.); 200 watts p.e.p. on s.s.b. and 150 watts
p.e.p. on a.m. with controlled carrier. 3rd-
Order DistorTION: 31 db below maximum
peak output with two-tone test on s.s.b. UN-
WANTED SIDEBAND SUPPRESSION: 40 db at 1 ke
CARRIER SUPPRESSION: 52 db. A.L.C.: No
evidence of r.f.-output flattopping with maxi-
mum a.l.c. levels. Since there is no a.l.c. for
a.m., flattopping can easily take place with
this mode. This can be avoided by maintain-
ing speech levels that keep the plate meter
peaks within the specified range.

FREQUENCY STABILITY: Starting cold from a
66° F. ambient, drift during first 15 minutes
was 310 c.p.s., 500 c.p.s. the next hour and
100 c.p.s. or less per hour thereafter. With
* 10% line-voltage variation, the frequency
shifted =5 c.p.s. No evidence of frequency
twittering or microphonics was found when
the unit was subject to banging by hand. DiAL
CALIBRATION: Within 0.5 kc at 10 kc points
when indexed at nearest 100 kc interval.

The TR-6 handles well and is easy to oper-
ate. The a.f. quality on either s.s.b. or a.m.
1s excellent both on receive and transmit. C.w,
keying is clean, but a little on the soft side.
C.w. break-in is of the usual v.o0.x. type with
break-in during pauses. Plenty of mic gain
1s available for either modulating the trans-
mitter or tripping the v.o.X. which works
smoothly. As noted from the measurements,
the receiver sensitivity is fine. The a.g.c.
action 1s pleasing without impact popping or
signal pumping.

The size of the TR-6 is 576" X 1034 " X
14v4” (H.W.D.) and 1t weighs 1534 lbs.

Noise Blanker

It had been intended to review the Drake
Noise Blanker as a separate entity, inasmuch
as 1t has been available only as an accessory.
It has just been learned that the TR-6 is now
supplied with the blanker installed, so a des-
cription of this unit is included at this point
in the TR-6 review.

The Model 9-NB Noise Blanker is an elab-
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orate solid-state job designed for use at a 9
mc 1.f. with the TR-6. There also is the Model
34-NB available for factory installation in the
Drake TR-3 and TR-4 Transceivers.

The advantage of a true noise blanker,
such as Drake’s, over conventional noise
limiters or clippers is that the noise is cut out
at a point in the receiver before any selectivity
is introduced that would lengthen the noise
pulses and thus minimize the effectiveness of
noise silencing. Furthermore, the noise pulses
are virtually eliminated or are considerably
attenuated below the desired signal, rather
than simply being brought down to the signal
level. No distortion of the desired signal is
caused by the blanking action.

Before proceeding with the details on the
Drake blanker, let it be said that it does a
superb job of impulse-noise elimination. The
unit installed in our TR-6 provided at least
50 db attenuation of impulse-noise peaks.
With noise pulses peaking over S9, switching
the blanker on dropped them to less than 1
pv and they did not even budge the S-meter.
Under these severe noise conditions not only
was the a.g.c. prevented from being captured
by the noise pulses, but c.w., s.s.b. and a.m.
signals in the low-microvolt region were per-
fectly readable. Without the blanker in op-
eration, many of these signals were not even
heard through the noise. No distortion of the
signals was noted, nor was there an over-all

4.7 Dy
A Dt Te
4.7
A
100 l
+12wv.

Fig. 4—Balanced gate used in the Drake Noise
Blanker. Ty and T, are toroid transformers. The
voltage at the emitter of the gate driver also
appears at the anodes of the diodes. This voltage
is slightly more positive than that at the diode
cathodes. It therefore forward-biases the diodes
into conduction, allowing the signal to pass from
T, to T,. During a gating pulse, the emitter of the
gate driver goes less positive (negative going)
than that at the diode cathodes. This reverse-
bioses the diodes into non-conduction, opening
both sides of the circuit between the trans-
formers for the duration of the noise pulse. Since
this action is balanced, switching noise is not
introduced.
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... breakthrougn
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by TRISTAO

For the first time, a self
supporting crank-up mast

is offered that will do the
job formerly performed

by towers costing far more.
The 30" model (MM-30)
sells for only $119.95*

and the 35' model (MM-35)
only $129.95*. Both are
two section, constructed

of high strength tubing de-
signed to saiely support 6
sq. ft of antenna in winds
upto 50 MPH.

The Mini-Mast is ideal for
=m CB, amatsur, and television
¢ antenna installations.

The nandard model has a flat base and wall
bracket. Optional offerings include a unique
rotor base which rotatss mast and beam as-
sembly from the ground. For details, options
and prices please write.

HENrY hadlo

11240 W. Olympic Bivd., Los Angeles, Calif. 50064

. 213/477-6701
931 N. Euclid, Anaheim, Calif. 92801 714/722-9200
Butler, Missouri 64730 816/679-3127
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loss 1n signal level as i1s otherwise often exper-
ienced with such devices.

Principal of Operation

The Drake blanker employs 16 transistors
(2 fe.t.s) and 4 diodes. Referring to the
block diagram at fig. 3, the blanker 1s installed
in the 9 mc line between the receiver and
transmitter mixers and the crystal filter of the
transceiver.

On receive, the 9 mc output from the re-
ceiver mixer goes through a crystal filter,
(FLy), which has a 10 kc bandpass with
moderately steep skirts. The filter bandwidth
and shape factor are such that they do not
cause any detrimental lengthening of noise
pulses, vet the filter characteristics are suf-
ficient to prevent strong adjacent signals from
overloading the pulse detector in the unit.

The 9 mc signal plus any noise pulses then
goes through a delay network, a broadband
9 mc amplifier and to a balanced gate. The 9
mc signal and the noise pulses also go to a
noise processor where only the noise pulses
are extracted and shaped to produce a d.c.
pulse that triggers the gate with each pulse
and thus interrupts the signal for the pulse
duration. This effectively punches a hole in
the signal (which due to its short duration,
goes unnoticed) and thus eliminates the origi-
nal noise signal. The noiseless signal then goes
to the crystal filter and the 9 mc i.f. amplifiers
of the receiver.

Other Details

At the noise processor, the signal plus
noise goes through a tuned 9 mc .;tmpliﬁc
(Q5) and to a balanced mixer (f.e.t.’s Qs &
Q7 where the signals are heterodyned with the
signal from a 6.85 mc crystal-controlled
oscillator (Qi1s) to produce a 2.15 mc i.f.
Feedthrough of the oscillator signal is mini-
mized by the mixer balance.

The 2.15 mc signal 1s amplified by Qs &
(s and 1s fed to the a.g.c. and pulse detectors
(OQ12 and Qo respectively). The time con-
stants of the a.g.c. system are such that only
the desired signal is held down, allowing the
noise pulses to be accentuated or different-
lated for the pulse detector. The detected
pulses go to the gate-driver which is a direct-
coupled emitter follower that causes a nega-
tive-going signal to reverse bias two diodes 1n
the gate and thus open the circuit with each
pulse. Swiiching noise is not introduced, be-
cause the gate i1s a balanced affair that func-
tion like a balanced modulator. See fig. 4
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Bottom view of the TR-6. The solid-state sections
are built on various small circuit boards mounted
vertically below the chassis.

The conversion to the lower i.f. in the
pulse processor minimizes the possibility of
gate-triggering effects by undesired signals,
eliminates 9 mc leakthrough around the
blanker and provides a high gain for better
gating action.

The delay circuit in the 9 mc desired-signal
path 1s made up of two toroid transformers
capacitively tuned and coupled. The delay
makes up for that introduced in the pulse-
processing section. This delay-compensation,
in effect, properly synchronizes the noise-
gating action with the noise pulse on the de-
sired-signal path, so that both occur at the
same insant for maximum overall effective-
ness.

The gain of the desired-signal path is such
that there 1s no change in the overall opera-
ting level of the receiver when the blanker is
switched in or out.

On transmit, the signal path is from the
transceiver crystal filter, through the 9 mc
amplifier, (Q3), the blanker filter (FL,) and
on to the transmitter mixer. Qs 1s a T/R
switch that disables Q3 during receive.

The Drake TR-6 Six-Meter Transceiver is
priced at $650 with Noise Blanker installed,
u.s.b. filter and crystals for 49.9-51.0 mc
coverage. The AC-4 power supply for oper-
ation from 115/230 v.a.c., 50-400 c.p.s. 1s

|Continued on page 94|
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CONCEPT
N TOWER DESIGN

TRISTAO'S
MAGNA MAST

The new Magna Mast is a
heavy duty self supporting,
rotating crank-up mast de-
signed for ease of installation.
It utilizes the new Tristao
Rotor Base with swing over
design, permitting antenna
servicing at ground level.

The Magna Mast’s clean tubu-
lar design will support 12 sq.
ft. of antenna in 60 MPH
Winds. Its finish is entirely

| hot-dipped galvanized.

MA-490 49’ Magna Mast $389.95

MARB-40 Rotor base $109.95
(rotor not included)

MAF-40 Raising fixture $59.95
MA-660 66" Magna Mast $799.95

MARB Rotor base $199.95
(rotor not included)
MAF Raising fixture $119.95

If your requirement is for a tower

of only 30 or 35 feet let us send
you specs and pnces on Tristao’s
“Mlm Mast” It's a little beauty.

//ﬂﬂ/’]/ il

11240 W. Olympic Bivd., Los Angeles, Calif. 90064

213/477-6701
931 N. Euclid, Anaheim, Calif. 92801 714/722-9200
Butler, Missouri 64730 816/679-3127

February, 1970 e CQ e 63



Build your own doublet

with Hy-Gain Accessories

Ferrite Balun,

10 M thru 80 M
Model Number 242,
Ham Net—$14.95

End Insulator
Model Number 156.
Pair, Ham Net—-%$295

Center Insulator
Model Number 155.
Ham Net—-%$4.95

ﬁ Most advanced accessories under the sun

Extra Special Extras from Hy-Gain

Hy-Gain Electronics Corporation
P.0. Box 868, Lincoln, Nebraska 68501

CRYSTALS?

48 HR.
Al DE“HEU
S We can supply crystals

from 2KHz to 80MHz in
many types of holders.

Cuinr TV crn_.*stal {.E'iﬂi,fgil'fpéHlZ?Mre leads §I ﬁﬂl

4 for 55.00
100KHz freq. std. crystal (HC13/U) £4.50
1000KHz freq. std. crystal (HC6/U) $3.50
Any CB crystal TR. or REC. $2.25

Any amateur band crystal (except 80 mtrs.) $1.50
in FT-243 holders or 4 for $5.00
Any marine frequency (HC6/U) $2.85
80 meter- FT243 holders $2.50

We have in stock over six million crystals which
include types CR1A/AR, FT243, FT241, MC7, FT249,
HC6/U, HC13/U, HC25/U, HC18/U, etc. Send 10¢
for our 1970 catalog with oscillator circuits, listing
thousands of frequencies in stock for immediate
delivery. (Add 10¢ per crystal to above prices for
shipment 1st class mail, 15¢ each for air mail).

Special Quantity Prices to
Jobbers and Dealers

ORDER DIRECT
with check or money order to

JAN

CRVSTALS

2400A Crystal Drive

Fort Myers, Florida 33901
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Letters [from page 8]

The horizontal resolution is at least 100 ele-
ments. The pictures are definitely not of low
resolution as can be seen from the photographs
shown in MacDonald (1964), Miller (1969) and
Tageart (1969). Further, it is my opinion after
four vears of SSTV operations that the 8-second
frame period is quite satisfactory. For the P7
cathode ray tubes employed, the top of any given
scan has almost faded by the time a new frame
is to begin, and the effect of a picture “wiping”
on the face of the CRT detracts little from the
system capability. Finally, the material we've
transmitted not only included slides, call letters
and pictures of the operator, but also included
pictures of stations and equipment and schematic
diagrams.

That the above discussion be construed as a
put-down of Dr. Ingerson’s ideas would be er-
roneous. My intent is to remind the interested
amateur that even using the simplest bandwidth
—compression techniques, it is possible to con-
struct and operate a versatile slow-scan television
system suitable for use in the h.f. bands. Much
of the present system’s acceptance and success
is due. of course, to the availability of that in-
expensive storage device, the long-persistence
CRT. ‘

I sincerely hope that the amateur community
will explore the suggestions put forth by Dr.
Ingerson, as it is quite possible for the amateur
to make real contributions in the field of video
communications. One has only to look at the
work done in memory cathode ray tubes (Mac-
Donald, 1960), pseudo-random scan TV systems
(Deutsch and Simpson, 1968), scan-conversion
systems (sampling cameras, Miller, 1969) and
color SSTV (Taggart, et al, 1969) to realize that
video communications present a most fertile
field for investigation.

Theodore J. Cohen, W4UMF
Alexandria, Va.

CQ Reviews: [from page 63]

priced at $99.95. The Model 34-NB Noise
Blanker is available as a factory installation
in the Drake TR-3 and TR-4 10-80 meter
transceivers at a cost of $129. This includes
complete realignment of the transceiver. The
manufacturer i1s R. L. Drake Company,

Miamisburg, Ohio 45342. —W2AEF

DX [from page 75]

FB8WW-—-/0 K2ZMGE, 14 Bernice Drive, Free-
hild, N.J. 07728.

FY7TYR—Via VE3BYN.

GC5AGA—c/0 K4IL.

GD3TXF-To G3TXF, Holt Cottage, Kingston
Hill, Surrey, England.

HB9AKJ—«c/0 WA3HUU, 384 Union St.,
Uniontown, Pa.

HPOFC/MM—-Via VEIASU, P.O. Box 51, St
John, N.B., Canada.

HQ2GK—-To VE1ASIJ.

HRIKAS—c/0 VE1ASIJ.

HR2GK—-Via VEIASIJ.

ITIALO-P.O. Box 20, Messina, Sicily.
JXZBH-NOT wvia VE1AS]J, send to Norwegian
Bureau,

See page 110 for New Reader Service




