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o flocont fquipment —

DX-60 Transmitter Kit

A Heathkit DX-60 is the third of o series of
Llow-power transmitters that began with the
DX-35. The set covers the amateur bands be-
tween 3.5 and 30 Me., has three r.f. stages, and is
erystal controlled with provision for operation
with an external variable-frequency oscillator.
The maximum rated c.w. input of the 6146 final
amplifier, Y0 watts, can be used on all bands. The
6146 plate tank is a p1 network for working into
50- to 75-ohm coaxial line.

On phone the amplifier is sereen modulated,
with a species of carrier control for squeezing out
a bit. more power thun the plate-dissipation rat-
ing of the 6146 otherwise would permit., The
audio section of the transmitter uses two dual
triodes. One, a 12AX7, is a two-stage speech
amplifier. The seeond is a 6DE7, a tube which
has one medium-u and one low-x triode. The
medium-g unit is used as a combination speech
amplifier and carrier~control tube. The low-u
section is the modulator, cathode-coupled to the
sereen of the 6146,

Owners of the NX-40 (the successor to the
D X-35) will recognize that the r.f. and the audio
tube line-up shown in Fig. | is the same as that
used in the 40. Interestingly enough, though, the
actual r.f. cireuit is almost s reversion to the
original DX-35 arrangement — that is, the erys-
tal oscillator is an electron-coupled Pierce, and
the butfer tank is parallel-tuned.In the DX-40
the oscillator was a Colpitts of the hot-cathode
type and a pi network was used to couple the
driver to the amplifier,

Nevera! innovations in the DX-60 represent
distinet improvements over the earlier models,
The 6146 amplifier is now neutralized by the
capacitive-bridge method, and the drive-con-
suming series stabilizing resistor used in the 35
and 40 is no longer needed. There is a potentiom-
eter in the d.c. screen supply to the 6C'L6 buf-
fer for controlling grid drive to the 6146; in the
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older sets the drive could be eontrolled only by
the tuning of the buffer plate tank. The oscillator
and buffer ure no longer conneeted in series
across the amplifier plate supply but get their
plate und screen power in more orthodox fashion
from a 300-volt tap on the plate supply. In the
new model, all tubes in the rf. string are keyed
by the grid-blocking method, a separate negative
grid-bias supply being incorporated for this pur-
pose. The current in the keved ecireuit is only a
few milliamperes with this keying system. Fi-
nally, there is 4 built-in low-pass filter between
the {inal tank and the untenna connector for
suppressing harmonics in the TV range.

With one exception, the uudio sctup in the
sume a8 in the DX-40, having only minor changes
in the eireuit constants. The exception is one that
builders of the earlier kits will appreeiate —
there is now an audio gain control in the speech
amplifier. True, it’s a screwdriver control inside
the set and you have to take off the cover to got
at it, but at least it’s there. In some future model,
maybe, it will show up on the panel among the
other controls where it can be adjusted as needed.

R.F. Circuit

The screen of the 6CL6 oscillator is used us the
anode for the Pierce erystal-oscillator circuit. The
plate of this tube has a tank cireuit, permanently
tuned to 7 Me.; this circuit is resonated at around
the center of the 7-Me, range and is not adjust-
able from the panel. For 7 Mec. and all higher-
frequency buands, the following stuge, the 6CL6
buffer-multiplier, is driven on 7 Me. It operates
us a straight-through awmplifier on 40 meters, as a
doubler for 20 meters, as a tripler for 15 meters,
and as a quadrupler for 10 meters. Crvstals in
the 40-meter range are recommended for opera-
tion on the last three bands. For 40-meter output
either 8U0- or 40-meter crystals may be used; the
erystal oscillator aets as a doubler in the lutter

3.5 -30Mc. m 30 Me.
r-\ . LOW-PASS
{ FILTER } ~ANT.

DRIVE k[/
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lst 2nd, SP. AMB AND
SR AMP CARRIER CONT

Fig. 1 — Block diagram of the
DX-60 transmitter.
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¢ase, On 80, there is enough output from an 80-
meter erystal to drive the buffer even though the
oscillator plate cireuit is not tuned to that band.
The buffer plate tank uses a sectional coil which
is progressively shorted when moving to higher-
frequency bands. The band-selector switch is
ganged with the band switch in the final plate
tank,

The amplifier plate tank similarly has a pro-
gressive shorting arrangement for changing the
pi-network inductance. The coil is air wound
with heavy conductor, and is tuned by a 140-upf.
variable. On 80 meters an additional 68-uuf.
fixed NPO ceramic capacitor is shunted ucross
the variable. The output capacitor is a three-
section gang with all sections in parallel to give a
total capacitance of 1350 ppf. This capucitor is
operated through u 2-to-1 gear reduction so ad-
justment of loading is not eritical on any band.
Neither is its tuning excessively slow, as is the
case where a small capacitor is shunted by a
number of fixed units.

The low-pass filter is a three-section arrang-
ment with m-derived end half-sections. The cut-
off frequency is 34 Me. The filter is a much ap-
preciated adjunct to any transmitter, but its
presence does mean that the load has to be elose
to the design value of 50-76 ohms— in other
words, coaxial line operating at a low s.w.r.

All three tubes in the r.. section are biased
bevond cutoff in the key-up position. Actual biag
is around 130 volts. The key short-circuits part
of a voltage divider across the hias supply and
completely removes the fixed bias from the oscil-
lator and buffer. With the key down these two
tubes are grid leak biased. Bias for the 6146 final
stage is taken from a point a little higher up on
the divider and does not disappear completely
with the key down: the remuining fixed bias,

There is no crowding in the DX-60 chassis layout. The
6146 final amplifier and its tank circuit are enclosed in
the shield compartment at the right; the perforated cover
which completes the shielding has been taken off for this
picture, The small enclosure at the rear right edge of the
chassis contains the low-pass filter, Tubes alongside it are
the 6CL6 oscillator {rear) and 8CLé buffer-multiplier. The
upright resistor at the corner of the amplifier compart-
ment is the power-supply bleeder. Tubes in the left fore-
ground are the 12AX7 speech amplifier and 6DE7 ampli-
fier-modulator.
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Fig. 2 — The plate power supply in the DX-60 uses a full-
wave voltage doubler circuit with silicon rectifiers. Two
output voltages are available. The rectifiers, CR, are
Sarkes Tarzian Type K, (equivalent to the F~4} having
’ an inverse-peak rating of about 400 volts.

about 25 volts, Is enough to proteet the tube if
through accident it should get no excitation from
the buffer-multiplier.

Keyving and Modulation

As is to be expected with keyed oscillators,
a small chirp eould be detected at the higher fre-
quencies, particularly 10 meters. Most of this
was found to be the result of voltage variation
on the oscillator sereen with keying, and was
easily cured by connecting a 150-volt regulator
tube between sereen and chassis. (There is plenty
of room for a 0A2 socket on the chassis near the
oscillator tube, in the space between the crystal
compartment and the interstage shield.) With
this change the keying is quite good through 15
meters and probably won't get criticized even on
1), The activity of the crystal used has something
to do with it, of course.

The instruction book does not seem to be as
vlear as it might be on the question of phone
vperation., The transmitter is rated at Y0 watts
peak input, which from our experience with the
set means 90 watts peak enrelope power input. In
other words, it will modulate up, on instantaneous
voice peuks, to the same jnput as is used on c.w.
This does not mean that the plate meter can be
kkicked up to 150 ma. In the phone position of the
function switch the no-modulation plate current
is 70 to 80 ma. With full modulation the meter
kicks to 90-100 ma. when the p.e.p. input is Y0
watts, Any higher plate current causes peak Hat-
tening — which, as any phone operator should
know, is accompanied by splatter.

Power Supply

The 60U-volt power supply is of a type that
is becoming a favorite with the hi-fi amplifier
people — a  full-wave voltage-doubling circuit
using silicon rectifiers, with an KC filter (no
chokes). This circuit results in lower peak-inverse
voltage uecross the rectifiers, for the sume d.c.
output voltage, than is the case with the familiar
center-tap rectifier. Thus fewer rectifier units —
which are generally rated at 400 volts p.i.v. in the
inexpensive types—are needed. With large
filter capacitances — the DX-60 has two pairs of
40-uf. electrolytics in series, with 100-ohm filter-
ing resistors between — the voltage regulation is
guod. Key up, the output was measured at 680
volts; key down, 600 volts. The a.c. voltage out
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No crowding here, either, Power connections are made
through a wiring harness running around three sides of the
chassis. Power and bias-supply components occupy the
lower left section. The audio circuits are in the upper left
corner. Baffle shields separate the below-chassis wiring of
the oscillator {lower right), buffer-multiplier, and final
amplifier. Crystals plug into the recess at lower center,
A.c. is introduced through feedthrough bypasses in the
protective cover at lower left, The only departure from the
straight kit assembly in this photograph is the "'safety”
choke connected to the band switch in the upper right
corner; none was included in the original circuit diagram.

of the power transformer is a shade over 250 volts
r.an.s.

The bias supply uses a half-wave silicon recti-
fier and R( filter working from a separate wind-
ing on the power transformer. Heater power for
all tubes is taken from the same transformer.

The pilot-light system in the IDX-60 was new
to this writer, although it may have been used
hefore. The lights are miniature neon bulbs. One
is across the bias supply, with a4 470K resistor
in series to limit the current. T'his is the POWER ON
indicator, since the bias supply is working in all
positions of the function switch except orr. The
other bulb is similarly conneeted across the high-
voltage supply. It lights up in the Tux®, anm and
ow positions. These lights do not go off immedi-
ately when the switch is thrown to an off position,
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but stay lit until the filter capacitors are almost
discharged — a nice safety feature, although it is
# bit startling at first to shut off the power and
see the pilots still glowing!

Physical

In construction and layout the DX-60 bears
practically no resemblance to its forerunners.
It has a modern low silhouette, is wider and
deeper, and the panel arrangement uvoids the
monotony of strictly geometrical balance. The
chassis and cover {there is no cabinet as such)
are of heavy-gauge steel; the cover is the “wrap-
around” type with a folded lip that surrounds
the top and sides of the panel.

The meter, which reads either grid or plate
current of the final stage, has a d’Arsonval move-
ment as compared with the moving-vane type used
in the earlier sets, and is well damped. It is re-
cessed and illuminated.

Crystals — there is provision for four — plug
into sockets in a recess at the reur of the chassis.
It is not necessary to remove a door and reach
inside a cabinet to get at them, as it was in the
predecessor transmitters.

The transmitter is well shielded and filtered
for v.h.f. harmonics. The final amplifier has a
complete shield surrounding it, installed on top
of the chassis, A bottom plate with plenty of
screws is used to box in the circuits under the
chassis. A.c. input terminals are brought in
through feedthrough capacitors. The low-pass

{Continued on page 144)

DX-00 TRANSMITTER

Height: 6 4 inches.

Width: 1334 inches.

Depth: 11 inches.

Weight: 23 pounds.

Power Requirements: 223 watts at 117
volts. 60 cycles.

Price Class: $83.

Manufacturer: Heath Company, Benton
Harbor., Mich.

Viking Invader Transmitter

rHE Johnson Viking Invader is a filter-type

table-top transmitter capable of operating on
all amateur bauds between 80 and 10 meters on
8.8.b., a.m. and c.w. Power input to the final am-
plifier, a pair of 6146s, is rated at 200 watts p.e.p.
on 8.8.b., 200 watts on e.w., and 90 watts on g.m.
This can be increased to 2000 watts p.e.p. on
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8.8.b., and 1000 watts on ¢.w. and a.m. by adding
an accessory amplifier, the Invader 2000, The
high-power linear portion of the Invader 2000
fits inside the Invader’s cubinet in place of the
power supply, which is removed and remounted
on an external power-supply chassis.

The Invader is v.f.o.-controlled and its fre-
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1{ eAttractive black and gold ARRL em-
H{ blem decals are available to LLeague mem-
bers from Headquarters., They measure
L4 approximately 4 by 2 inches, will adhere
M toalmost any surface, metal, glass, wood,
M plastic, and come complete with direc-
v4 tions for applying. Use them to dress up
b{ vour car, station equipment and shack.
M They're supplied at 10 cents ¢ach ~—no

v stamps, please — to cover costs.

++ AMERICAN RADIO RELAY LEAGUE

‘ Waest Hartford 7, Connecticut

Yy
ok
0 8000000600000 0000 00000000

-5 9000000000000 0000000000004

ART BROWN, wolkz,

says, ‘'Let me give
you a quote ... now!"

1 have the following used gear to trade: (Please use
this code to describe it.) 3. Like new, little use; 4.
Minor signs of use, no major blemishes: 5. Good
condition, with minor modifications; 6. Has major
modifications, or requires major repairs

I am interested in purchasing the following new
equipment;

No obligation to buy is implied.

BROWN electronics inc.
1034 Broadway e Fort Wayne, Indiana

Name:

Street No. or R.F.D.:

City:

State:
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Recent Equipment
{Continued from page 44)

filter is also ecompletely shiclded from the rest of
the set.

The transmitter goes together rather easily.
Mueh of the wiring is in a prefabricated harness,
and there are no serious mechanical problems in
the assembly. An unhurried job of assembly and
wiring took ug about 15 hours. Two hours were
spent inventoryving and pretesting eomponents,
and another hour sufficed for a posteheck of the
wiring against the eirenit diagram before uetual
trvout.

The instruction book does n pretty thorough
job of outlining the assemibly. One feature that
the writer does not recall having seen in curlier
Heath books is a double-page spread of drawings
identifving all eleetricul wnd techanieal parts.
The book does seem to be u bit skimpy on cireuit
deseription and operating data. We had to figure
otit from the cireuit diagram just what could be
expected to happen in each position of the fune-
tion switch; there was no mention of it in the
book. Deciphering those rotary switches with
specially-shaped tabs is worse than tryving to
solve many puzzles!

— (7, G,

Project OSCAR

(Continued from puage 63)

us to how these rueusurements might be made
hy amateurs.

We also wish to thank Mr. Ed Saxton of Phileo
Tecehrep Publications, 1070 Kast Meadow Circle,
Palo Alto, California, for furnishing the computer
shown in Fig. 4, [aEF=]

World Above 50 Mec.

{Continued from page 66)

VE3BSZ/VE2 were coming into Wl-land via aurora along
with New York, New Jersey and Pennsylvania stations.
Bill also ohserved a short session on April 25, to Wi
aren. The ubove auroral reports hoth on 80 Me. The
Michigun urea is represented by WS8PT, Jack, who notes
that he heard fourteen states during the surors of April 14,
and that WEMOX, Colorado, was coming through with
56 sigs, Jack ig active once again on 432 Me,, calling
“CQ” at 2215 W8T nightly with beam on the Chicago areu.
To date he has worked WY9AAG, WOOII, WOZIH on 432
Me., but still needs Michigan. In Chester, Virginia, K4EUS
observed a weak aurora on 144 Me. on April 14, hearing
WILMZ, K2GQI and K2TEJ. 8am (K4EUS) is working on
gear for 432 Me. and expects t0 he ready to go by the end
of May., KOGSC reports several 88 heard and K8IKR ia
Michigan worked during the auroral session of April 15,
Sideband activity seems to be picking up all over the
country on the v.h.f. bands. From W4TLV in Demopolis,
Alabama we hear that [ was particularly bappy and sur-
prised to heur so many s.8.b. stations on two during the tirst
really good temperature-inversion of the season on April
21, 22, 3. Worked during the three and g half days the
band was open, on a.5.b,, were: W3AJG, W5FYZ, KATUP,
K58DM, K5PTG, K5YPJI, and WSHCTJ, Hearing the
tremendous punch of the sideband signals has started a
building binge around these parts that should see this station
({WARLV) and W1iKCQ on s.a.b. shortly, Rex, W5RCI is

¢ Pleage turn the next page)




