Push-Pull 6146s in a Two-Stage Rig

Five Bands with No Switching

BY ARMAND RENAUD,* VE2RZ

¢ This simple two-stage transmitter
makes use of multiband tuners to cover
the 80- to 10-meter range. The push-pull
6146 final amplifier will take up to 180
watls on e.w. A clamp~tube modulator,
power supply, and provision for YFO in-
put are ineluded.

out so well that perhaps others will be inter-
ested in the details. The circuit is shown in
Fig. 1. A 5763 crystal oscillator drives a pair of
*P.0, Box 403, Quebec 4, P. ., Canada. -

rFHE rig shown in the photographs has worked

6146s in push-pull. Multiband tuners in both
stages make switching unnecessary in covering
all bands, 80 through 10 meters inclusive. Crys-
tals in the 14-Me. range are required for 28-Me.
output.

"The oscillator is keyed for ¢.w., and the ampli-
fier is protected by a 6216 screen clamper and
series VR tube. The 6216 also serves as a screen
modulator for phone opera.tion

In the amplifier stage, C is a gmall trimmer
capacitor whose purpose is to balance the grid
drive by compensating for the output capacitance
of the 5763, which appears across the opposite
side of the push-pull cireuit. Ly, Ly and the 100-
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Fig. I — Circuit of VE2RZs transmitter, All capacitances less than 0.001 uf. are in puf. Unless otherwise demg-
nated all 0. 001-uf capacitors are disk ceramw. and polanzed capacitors are electrolytic, Other fixed capacitors
{except filter capacitors), may be mica or ceramic. All resistors are 14 watt unless otherwise specified. The multiband

tuners are produced by the National Company.

i1, Ca2 — Ceramic compression-type trimmer.

Ry ~— Wire-wound shunt adjusted to give M.y a full.
scale deflection at 100 ma. See¢ text.

Ra, R4 — Adjustable slider tap.

Ra — Wire-wound pot. (Mallory E5MP or similar).

Ia, Lz~ No. 12 enam. wire close-wound full length of

1-inch 100-ohm 1-watt resistor.

Lg—- 10 h., 400 ma. or more (Triad C-224 or similar).

Fy — 10-amp. fuse.

J1 — Prongs on octal socket also used as erystal socket.

Jz — Closed-circuit jack.

Jz2 — Open-circuit jack.

26

MA1, MAz — 234.inch milliammeter.

51— D.p.d.t. toggle switch,

82— 1).p.d.t. spring-return switch,

83— Three-wafer 4-position bakelite rotary.

54— Three-pole d.t. rotary.

Ty — Plate transformer: l.?.()() to 1100 volts r.m.s., c.t.,
400 ma. (Triad P-9A, Thordarson 21P85).

‘fz — Combination filament transformer: 5 volts, 4
amp. or more; 0.3 volts, 5 amp. or more (Thor-
darson 21F23, Triad ¥-38A). Individual trans-
formers may be substituted.

T'g — Single-button carbon mierophone to grid.
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Along the bottom of the
panel, from left to right,
are Ss, Rs, J3, S2, Rs, J2
and S4. The cabinet is a
standard type for 1214-
inch rack panels. The unit
to the left is the remote
tuner for the YFO.

ohm resistors in the 6146 plate leads combine with
the 50-ohm resistors at the screen terminals to
suppress v.h.f. parasitics.

The milliammeter A/A; may be switched to
read either oscillator plate current or amplifier
grid current. A wire-wound shunt, Ry, is adjusted
to increase the full-scule reading to 100 ma. when
cheeking oscillator plate current. (Sce measure-
ments chapter of the ARRL Handbook.) A second
milliammeter, 4/ 4,, is connected permanently in
the plate circuit of the amplifier.

A power supply delivering spproximately 500
volts at 400 ma. is included in the unit. The
rectifiers are HJR4GYs with elements paralleled
to handle the full load current. A regulated 300-
volt tap for the oscillator is provided by a pair
of VR150s.

S3 is a control switch. In the first position, all
power is off. In the second position, Sz turns
transmitter and rectifier filaments on. In the
third position, S;3 turns the high voltage on,
while 834 grounds the screens of the 61406s so
that these tubes draw negligible plate current
while the 5763 is tuned up. In the last position,
S3a applies screen voltage to the 6146s.

Sy is the phone-c.w. switch. In the c.w. position
(shown in Fig. 1), Sss conneets the grid of the
6216 clamper tube to the amplifier grid leak,
Sia supplies screen voltage to the 61465 through
4 VR tube which acts as an elec-
tronic switeh to cut off sereen
voltage when the key is open, and
Sacshorts the 6216 cathoderesistor.
in the phone position, the micro-
phone transformer is connected to
the grid of the 6216 by Sgs, reduced

Portions of the shielding enclosures
for the multiband tuners have been re-
moved in this rear view of VE2RZ’s
push-pull 6146 transmitter. The octal
socket used as a erystal socket and also
as input conncctor for the VIO is to
the rear of the crystal-oscillator com-
partment. The toggle switch is Si. The
2 % 4 > 4-iuch aluminum box near the
right-hand end of the panel houses the
tube and associated components of a
remotely-tuned VFQ. The filament
transformer, T2, is under the chassis.
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sereen voltage is applied to the 6146s through
Hia, und cathode bias is applied to the 6216 as
S removes the short across the cathode resistor.

Provision is included (8;) for switching the
input of the 8763 to the output of a remotely-
tuned VFO similar to the one described in the
last three editions of the ARRL Handbook, and
in Q8T for January, 1953. The 5763 then func-
tions as an amplifier or frequency multiplier,
Plate and scereen voltages for the VFO are taken
tfrom the 300- and 150-volt regulated taps of the
transmitter power supply as indicated in Fig, 1.

Consfruction

The unit is constructed on a 17 ¥ 10 X 3-inch
chassis fitted with u 12Y4-inch rack panel. The
right~hand half of the chassis (as viewed from the
rear) is devoted to the power supply. The two
muitiband tuners, enclosed in shielding compart-
ments of uluminum sheeb, veeupy the remainder.
The two 6146s are in the compartment with the
MB-150, while the 5763 is to the rear of the
MB-40S8L. The cover of the amplifier compart-
ment is drilled for ventilation. An vctal socket
and the crystal-VFO switch are to the rear of the
oscillator enclosure. The octal socket is wired up
a8 u combination crvstal socket and VFO input
econneetor.

{Continned on page 120}




Designed Expressly for Amateur
Operation on the 7 HF bands

7he Collins 75A-4 receiver retains time-proved features
of earlier 75A series, plus AVC on $5B and CW, separate
detectors for AM and $SB. Pass band tuning, rejection
tuning, superior selectivity. Many other outstanding features,

Send for complete details in Bulletin 056-0298-00

SELECTRONIC SUPPLIES, INC.

Radio and Electronic Supplies
1320 Madison Ave., Toledo 2, Ohio, W8GDE, Mygr.
803 South Adams St., Peoria 2, IIl.,, WPYYM, Mgr.

air dux BALUN
The Air Dux Balun consists of

a pair of bifilar wound coils
which are used for 1mpec1ance
matchmé from transmitter to
antenna without a&]ustment from
10 through 80 meters. A metal
mounting plate is available. For
further mformaﬁon, Lrocl‘mres,
and free inductance calculator, write

Mumitronic
sunnyvale

engineering
california
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Push-Pull 6146°s

{Continued from page £7)

Along the bottom of the panel, from left to
right, are the power-control switch (S3), the
clamper-tube biasing resistor (R3), the micro-
phone jack (J3), the meter switch (S:), the audio
gain control (Rjp), the key jack (J), and the
phone-¢.w. switch (S,). A.c. connectors and a fuse
are ab the rear.

The filament transformer, 7', is mounted un-
derneath the chassis. This combinuation 5- and
6.3-volt transformer may, of course, be replaced
by two separate units.

If TVI is a consideration, all power wiring
should be done with shielded wire, and the by~
passes applied as described in the TVI chapter
of the ARRL Handbook.

A low-pass filter using capacitors with type
CM-45 cases, and patterned after one described
in the Handbook, is attached to the rear of the
cabinet in which the transmitter is housed,

Adjustment

With 83 turned to the third position (6146
screens grounded), and the key closed, the slider
on R should be adjusted so that the VR tubes
stay ignited. (CAUTION : Be sure to turn off high
voltage when adjusiing the slider!)

QOutput on 80 or 40 meters may be obtained
with 3.5-Me. crystals, and output on 40, 20 or 15
may be obtained with 7-Me. crystals. Output on
10 meters requires 14-Me. crystals. Output on 15
meters may also be obtained using 10.5-Me.
crystals. The chart furnished with the multiband
tuners will show the approximate scttings for
each band, and resonance will be indicated by a
dip in plate current. Each resonance should be
checked initially with a wavemeter or g.d.o. to
make sure that it is at the desired frequency. The
dip in oscillator plate current should be accom-
panied by a rise in amplifier grid current. 'y
should be adjusted for optimum oseillator cutput
as indicated by amplifier grid current. A grid-
current reading of 4 to 6 ma. should indicate ade-
quate excitation. After maximum grid current
has been obtained on one of the higher-frequency
bands, the 6146 whose grid is connected to C»
should be removed from its socket, and the grid
current to the remaining tube should be noted.
Then, the first tube should be replaced, the
second tube removed, and Cs adjusted until the
grid curfent is as close as possible to the value
noted with the other tube.

With a load coupled to the amplifier, plate
voltage may be applied, and the MB-150 tuned
for resonance as indicated by the amplifier plate-
current dip. Resonances should be checked with
a wavemeter as before. The slider on R4 should be
adjusted to give a screen voltage of 150 to 160
with the amplifier loaded to rated input. (CAU-
TION: Be sure to turn off high voltage before each
adjustment of the slider!) Plate current on c.w.
should be limited to 300 ma. by adjustment of
loading.

(Continued on page 128)



Get More Distance wiy
LINEAR AMPLIF/Ep |

e A

G’ives 400 watts instantaneous peak with more
stability, better linearity. Only 20 watts drive. Free
from parasitics and harmonic radiation. permitting
operation in fringe T'V areas. Ideal for portable use.
Especially effective for SSB; also delivers high qual-
ity signal on AM, FM and CW. Designed around
four Modified 1625 Tetrodes. Low impedance, un-
tuned input circuit simplifies multiband operation
on 75, 40, 20 and 15 meters. See articles in June,
1955, QST and 1956 Radio Amateur’'s Handbook (p.
306).

. PRICE $169.95
SRS TSLSIIR ($19.95 down, $14.50 per month)
GUARANTEED - ALSO AVAILABLE
Modified 1625 Tetrodes $3.75 each

P & H ELECTRONICS 424 Columbiu, Lafayette, ind.

W— DOLLAR
MORE SIGNALS PER Antennd
j

in an
From Money \nvesiedm o

Self Supp‘oirf‘i\‘ng‘

STEEL TOWERS
For Rotdry Beams, FM, TV

You can crect this tower:yourself. Just dig
four holes, set anchor posts in place, bolt the
preces together. 5% ft. ladder sections maky
it easy to work higher as tower gous up. It's
a lot of fun to build your own tower — and
saves you money, too!

ATTRACTIVE — NO GUY WIRES!

@ 4-Post Construction for Greater
Strength!

® Galvanized Steel — Will Last a
Lifetime

@ SAFE — Ladder to Top Platform

® COMPLETE -~ Ready to Assemble

@ Withstands Heaviest Winds

Bass busl | SMALL DOWN PMT.—EASY TERMS
to 1/5 Height

Vesto ‘I'owers are available in Towerys are shipped to your
a wide range of sizes to meet home kngcked down, HFOB
requirements of amateurs and fransas City, Mo. 4th class
commercial users alike Note  freight. Prices subject to'
the law prices for these quality change...so order now!
lifetime towers: 22°.8104, HSend check or mioney order
28/-$127, 33/-$149, 39'-$182, . .. or write for free informa-
$208, 50°-5239, 015339,  tiom. .
%60’5-;,'2(8)'550 2 ¥ ! Cable address: “VESTO’

WRITE TODAY VESTO '[CO., Inc.

COMPLETE ) .
F:SERI:;?ORMATION Oth and Clay

AND PHOTOGRAPHS North Kansas City, Mo.
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With 8; in the phone position, B3 should be
adjusted until the plate eurrent is reduced to
half the value normally used for c.w. operation.
Then the audio gain control should be advanced
until the plate current shows a small upward
flicker on voice peaks.

With the VFO mentioned previously driving
the 5763, adequate excitation to the final has been
obtained on all bands up to and including 14
Me., quadrupling in the 5763 for the latter.

Directional Antenna
(Continued from page 31)

may be mounted on the car is important. We
have had cases where a transmitter hunter has
driven around town and all his bearings pointed
at the broadcast antenna on the car. This is not
conducive to great success as a transmitter hunter.

Secondly, the site from which a bearing is taken
should be chosen carefully. Ideally, an area clear
of all obstructions for perhaps 100 yards in all
directions should be chosen. Sites of this type
are usually quite rare, especially in an urban
area. Since the ideal site is usually not available,
the actual site chosen should be picked so that it
conforms as nearly as possible to the ideal case.
This means staying as far as is practicable from
buildings, telephone poles, trees, woods, antennas
and any other obstructions of this type.

An S meter is also a handy adjunct to the
mobile direction finding installation. A simple
and effective S meter is a 20,000-ohms-per-volt
multimeter used to measure the a.v.c. voltage
developed by the mobile receiver. Another con-
venience is some method of being able to apply
cither the output of the loop or the signal from
the mobile whip antenna fo the mobile receiver.
A coaxial relay is especially convenient for this
purpose.

An acknowledgment is made to W8BUQ, John
Braschwitz, and W8GHO, Bob Koren, for helpful
advice and assistance in designing, constructing
and using the loop antenna described in this
article.

S.E.T.
{Coniinued from page 42}
Porter Clo., Ind. WoHDB? 195
Princeton, W. Va. WSDFC3 —
Pulaski Co. & Fort Leonard Wood,

Mo. WavPePQ 1.3
Putnam Co,, N. Y. W2HIQ? 85
Putnam Co., Tenn, W4PVD? e
Queens Co,, N, Y. (10 Meters)! W2{AG 234
Racine, Wig.b WOSZL 104
Ramsey Co., Minn,! WeHEKF 245
Redding, Conn. Ww10DW2 62
Redwood City, Menlo Park, fan

Carlos, Calif.8 WeRXX 197
Richmond Boro (Staten Island),

N, Y. W2VEKIE2 211
Rock Istand & Mercer Cos., I8~ WORYU? 97
Rockingham Co., N. H. W1CDX 45
Rockland Co., N. Y. W2ZTZ 150
San Luis Valley, Colo.! WeKQD a2

(Continued on page 124)




