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HIGH-FREQUENCY TRANSMITTERS

A 75-WATT 6DQ5 TRANSMITTER

The tranamitter shown in Fig. 6-43 iz dezigned
to satisiy the reguirements of either a Novice
or (zeneral Class licensee, As described here it is
capable of running the full 75 watts limit in the
8-, 40- and 15-meter Nowvice bands, with band
switching, crystal switching and other operating
features, The General license holder can use the
transmitter in any band 80 through 10 meters,
and he can add v.i.0. contrel or amplitude modu-
lation at any time without modifying the 6105
transmitter, Crystal switching is & convenience
for rapidly shifting frequency within a band to
dodge DRM, and a spoT position on the operate
switch permits identifying one's frequency rela-
tive to others in a band. An accessory socket,
Xp, furnishes a convenient point for horrowing
power for a v.i.0. or for controlling the osallator
by an external switch.

Feferring to Fig. 6-44, the circuit diagram of
the transmitter, the crystal selector switch, 55,
i5 used to choose the desired crystal. For orystal-
contrelled operation erystals would be plugged
in pins 1 and 3 and 5 and ¥ of socket X5, Similar
gockets (not shown in the diagram) are used to
hold the other crystals. When v.f.o. operation is
desired, the v.fo. ocutput is connected to Jq,
the plug Fi is inserted in socket Xy and the
former 6AGY crystal oscillator stage becomes an
amplifier or multiplier stage when switch 51 is
turned to position 1.

Since the output of the GAGT stage will vary
considerably with: the bands in use, an excitation
control, £, is included to allow for proper adjust-
ment of the drive to the 6005 amplifier. The
65, a highly eensifive tube, is neutralized to
avoid oscillation ; the small variable capacitor Ca
and the 3%0-gpf. mica capacitor form the nentral-
izing circuit, Screen or screéen and plate modula-
tion power ‘can be introduced at socket Xo; for
radiotelegraph operation these connections are
completed by FPs Grid or plate current of the
6005 can be read by proper positioning of Sg:

the 0-15 milliatmeter reads 0-15 ma, in the grid-
current pcsliT.inr: and (300 ma. in the plate-
current position.

The transmitter is keyed at Jg, and a key-
click filter (100-ohm resistor and £g) is included
to give substantially click-free keving, The v.f.0,
jack, Ju, allows a v.f.0. to be keved zlong with
the transmitter for £ull break-in eperatiom.

Construction

A 10 X 17 X 3-anch aluminum chassis 15 nsed
as the base of the transmitter, with a standard
B34-inch aluminum relay rack panel held in
place by the bushings of the pilot light, excitation
control and other components common to the
chassis and panel. The panel was cat down to
17 mches in length so that the mmit would take a
minimum of room on the operating table. A
good idea of the relative location of the parts
can be obtained from the photographs. The sup-
port for the rf. portion housing is made by fas-
tening strips of l-inch aluminum angle stock
{ Reynolds aluminum, available in many hardware
stores) to the panel and to 2 sheet of aluminum
914 inches long that is held to the rear chassis
apron by screws and the kev jack, Ja. & piece of
aluminum angle must also be oot to mount on
the chasziz and hold the cane-metal (Revnolds
alominum) housing. Fig. 6-46 shows the three
clearance holes for the screws that hold this lat-
ter angle to the chaseis after the cane metal is in
place. Build the cane-metal housing as though the
holes weren't there and the box has to hold
water ; this will minimize electrical leakage and
the chances for TVI. To insure good electrical
contact between panel and angle stocl, remove
the paint where necessary by heavy applications
of varnich remover, with the rest of the panel
masked off, The paint will blister and be easy
to remove; wash the panel and then drill the
holes for the components and screws. (If the
holes are drilled first, the remover may leak

Fig. &-43—This 75-watt crystal-con-
trolled tronsmitter hos provision for
the addition of vwio. contral. A
SAGY oscillafor drives o SDQS om-
plitier an BD through 15 mefers.

Az o precaution agoinst electrical
shock, the meter switch, to the im-
mediate right of the meler, iz pro-
tected by a cone-mefal housing. Tha
switch 1o the right of the meter
switch handles the spot-operate fune-
tian, and the switch ot the far lop
right is the plote-circwit band switch,

Aleng the bottom, from left to
right: pilet light, excitation contrel,
erystal switch, grid-clreuit band-awitch,

and grid-circuit tuning.



Fig. 6-d4—Circuit diagram of the 75-watt 6DQ5 frons-

milter. Unless specified otherwise, copocitance is in

picofarads (pf. or puf), resistance is In ohms, resistors

are ¥ watt.

Cy—100-pf. midget variable (Hammarlund HF-100),

Cr—15-pf, midget, .025 Inch spacing [Jehnsen 15J12),

Ca—325-pf. variable [Hommarlund MC-325-M}).

Ci—Dual 450-pf. broadeast replacement variable,
twa sections connected in parallel. (Allied
Radio &1HOD5R),

Ca=1-f, d00-valt tubular,

Cy, Ci—18-pi. 700-velt elecirolytic [Aerovex PRS)L

ly—&-valt pilot lamp.

Ji=Pheneo jock. -

J—Coaoxial connector, chassis mounting, type 50-239.

Ja, Jy=Open-circuil phone jack,

Li—7% t. Ma. 18, %-inch diam.,, 8 tp.i, topped 53

turns from grid end (BAW 30048).

L;—38 t. Mo, 32, 1 inch diam,, 32 tp.i., topped 23
and 31 terns up (BAW 3014

Li=5 turns Mo, 14, 1-inch diam., 4 t.p.i., self-suppert-
ing, tapped 314 turns from plate ond,

Li—15 turms Mo, 14, 13 inch diam., 4 Lp.l., lapped
&l and 10% from culput end [B&W 3021)

Li—10-henry 200-ma. filter choke (Triad C-14&A).

Pi—Qchal pleg (Amphenol B&-PME)L

Pi—d-pin plug (Amphenol B6-PMm4).

Pi—Fused line plug.

Ry—25,000-chm 4-watt (Mallory M2Z5MPE).

RFCy, RFCy—750-uh. 100-ma. r.f. choke (Mational R-33).

RFC;—2 turns Mo, 14 around &8-ohm 1-walt composi-
tion resistor;

RFCi—1-mh. r.f. choke, 500 ma. (Johnson 102-752).

RFCe—2.5-mh. r.f. choke [Mational R-1005)

By

S;=1-pole 11-position rotary ceramic switch Cen-
tralab Y section on F-121 index assembly).

S;—Single-pole  11-position {3 wsed) non-shorting
rotary switch (Centrolob PA-1001).

S;—Single-pale 12-position (5 uied) rolary ceramic

I switch [Centralab PA-1 on PA-301 index as-

sembly).

5,—2-pole 5-position rotary ceramic switch [Centrolab
2505),

Sg—2-pole &-position (3 wsed] non-shorting ceramic
rotary switch (Centralob PA-2003).

5a=5.p.s.%. toggle.

Ti—B00 v.c.t. 200-ma. transformer (Triad R-121-A).

X;—Cclal tube socket,

Xy—4.pin tube socket.

X;—5-pin tube socket,
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through and spoil the paint on the front of the
panel.)

From a swvitable piece of cane metal, make the
four-zided 234 » 214 ™ 2%-inch hox that cov-
ers Sg, and fasten it to the utility-hox cover with
sheet-metal screws, Don't forget 77 on the side
af the box.

The self-supporting coil, L, can be wound on
the envelope of the 6AGY and then pulled apart
to give the correct winding length,

Installation of the electrical components should
present no problems. To insulate it from the
chassis, capacitar @y is mounted on a  small
ceramic cone insulator (Jobhnson 1353-300 or
National G5-107, The socket for the 605
is mounted above the chassis on a pair of 34-
inch sleeves, with a large clearance haole under the
socket for the several leads running from under
the chassis. Cathode and screen bypass capacitors
for the 6135 conneet to the chassis at soldering
lugs under the sleeves,

Taps on Lo are readily made by first pushing
the wire on either side of the desired turn toward
the center of the codl.

Note that shiclded wire is used for many of the
a.¢, and d.c. (but not r.f.) power leads; this is
done to minimize the chances for stray radiation
and it also contributes to the stability of the
transmitter.

Adjustment
When the wiring is completed and checked,

HIGH-FREQUENCY TRANSMITTERS

disable the amplifier stage by removing Pa, plug
in Py and turn on 55 The tube heaters and fila-
ments should light up. If a voltmeter is available
and connected across Cg, it should indicate over
500 wolts. Later on, with full loading, the plate
voltage will run around 400.

With 57 switched to an 80-meter crystal, Sy
switched to 80 or 40 and 55 switched to crip,
flip 52 to spoT and tune O through its range
If the crystal iz oscillating the meter should give
an indication at some setting of C7. The grid
current reading should vary with the setting of
7 {maximum at resonance) and with the setting
of By (maximum with arm at 20K cnd). 1 3 kev
is plugged in at f3 and Sais set to orer, the grid
current should appear only when the key is
clozed. Listen to the sipnal on 3 receiver (no
antenna) ; if the signal 15 chirpy try adjusting the
3-30 pf. compression trimmer between grid
and cathode of the 6AGE.

With a 40-meter crystal switched in, check
for grid currenl at 14 and 21 Me., by switching
Sz to the desired hand and tuning with C7. These
settings should be ehecked with an absorption-
type wavemeter, since it 15 possible in some cases
to find mare than one harmenic i the range of
1. The 2Z8-Mc, range can alsa be checked, but
the 4th harmonic of the 7-Me. crystal will vield
only about 1 ma, of grid current.

Mext check the neutralization on the 15-tmeter
band. With 21-Me, grid current indicating, switch
S to 15, set Cy at half scale, and swing Cy

Fig. 6-45—Tap view of the SDQS transmitter with cone-metal cover removed, A

3% 4 ¥ S-inch ufility box (upper right] serves os o shield for the crystals: the

cana-matal protection for the meter switch is fostened 1o the box cover, Phona

jock mounfad on the meter-side of the box receives v.f.o. output; shert length

of Twin-lead frem this jack fo ocial plug brings v.f.e. autpul to crystal socked,

For protection cgainst high voltage, meter terminals are covered by ceramic
tube plate caps [(Millen 34001),
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Fig. &-46—Group of six octal sockets [upper left) serves as crystol sockets. Socket ot

center of chassis helds S8AGT escillotor tube; the 3—30-pf, mico compression trimmer

mounted clongside is excitation control for csdllator stage. Small midget capocitor

above coll i3 neutralizing copociter adjusted from above chossis; this copacitor and
grid funing copacitor o right muest be insulated from chassis,

through its range. Watch clozely for a flicker in
grid current, If one 15 observed, try a different
setting of Ca. Work carefully until the flicker
is a minimum. A more sensitive indication of
neutralization can be obtained by using a germa-
nium diode and a2 0-1 milliammeter in the cutpuot
at f2; adjust Co for minimum meter indication.
If using this sensitive test, it is wise to start out
with fy zet at half range or less, until it has heen
determined that the meter will not swing off
scale, Under no circomstances use this test with
FPa in place; the 605 output is quite likely to
destrov the crystal diode.

When the amplifier has been neutralized, con-
nect a dummy load (a 60-watt lamp will do)
at Jo and replace P3. Set 55 to PLATE and send
a few dots as Cg is tuned through its range. At
resonance the lamp should light up and the plate
current should dip, The plate current can he
made to increase, along with the lamp brilhance,
by decreasing the capacitance at Ty, The 6D5
plate current can be run up to 180 ma, {9 ma.
on the meter) for Noviee work; the grid current
should be held at 2 to 4 ma. Crystals in the 3.5-
to 4.0-Me, range should be used for 80- and 40-

meter operation, and 7-Me, erystals should be
used on 40, 20 and 15 meters. For 10-meter
operation, it is recommended that a v.f0. with
H-meter output be uzed to drive the 6AGT;
trying to drive the D05 with the 4th harmonic
of a 7-Me. erystal is too marginal for all but the
most experienced operators. With v.£.0. control,
alwaye frequency multiply (double or triple)
in the 6AG7 stage to the desired band.

Becanse the 60005 is capable of drawing high
values of plate current when not tuned properly,
it will pay to take care in learning how to adjust
the trapsmitter. Once the controls have heen
“calibrated” and the approximate settings for
each band become kmown, it should ne longer
be necessary to tune up with the “series-of-dots™
technigue mentiomed above. However, in the
eatly stages of familiarization with the trans-
mitter, the dots, or a fast hand on the key, may
gave a tube or power supply, The fact that the
6105 can draw such heavy eurrents at low plate
voltages makes it an excellent tube for an effec-
tive inexpensive transmitter, but the tube is
net as tolerant of careless tuning habits as are
some other tobes,



