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A 50-WATT CLASS AB. MODULATOR

Four type 1625 tubes were used in the output
stage of the modulator shown in Ifigs. 9-20 and
9-22 for several good reasons. These tubes, 12-
volt heater wversions of the popular B0V, are
widely available on the surplus market at attrac-
tive prices. With the economical power supply
shown here, four 16255 will deliver wp to 50
watts of audio, sufficient to modulate a 100-watt
transmitter. At higher plate voltages, four 1625z
in Class ABq will furnish up to 140 watts (at 750
plate valts), sufficient to modulate a 280-watt
transmitter,

Referring to the circpit diagram, the speech
amplifier congists of a 6AVE triode and the two
triodes of a 6CG7. Transformer coupling be-
tween Fyn and the modulator tubes gives ade-
gquate sipnal for the 16255 at any rated plate volt-
age. A built-in bias supply, using a voltage-
tripling circuit and selenium rectifiers OFy, R
and CF3, furnishes cperating bias that can be set
to the proper value by Bs. During standby condi-
tions, the modulator is turned off by opening the
circuit at Jg or by adding additional hias through

Ji. Since connecting four tetrodes in push-pull
parallel can often vield parasitic oscillations, re-
giztorez are connected in both control and screen
grid circuits of the modulator tubes, With these
resistors present, there should be ne instabilities
of any land. The low- and high-frequency re-
sponses are restricted to good communications
levels by proper proportioning of the coupling
capacitors and the shunt capacitors. The 0.004-gf,
capacitor across the secondary of To will have a
greater effect on restricting high-frequency re-
aponse if a high-voltage low-current amplifier is
being modulated than if a low-voltage high-
current r.f. stage is used. The 0.004-4f. value was
selected for uze with a 400-volt 200-ma. amplifier.

FProvision for connecting an external modula-
tion monitor (see Chapter 10) is included, as
well as a power outlet, J5, for the monitor or
other auxiliary equipment.

Construction

The modulator is built on a 17 % 10 % 3-inch
steal chassis, although an aluminum chassiz would

Fig. 9-20—A 50-watt modulator, using four 1625-type tubes in Closs AB,. With higher plate veltage and a
larger modulation transformer, the lubes con deliver up to 140 waobts of oudio power,

Speech omplifier tubes ond coupling transformer are ot the right, in front of the four 16255 The two
voltage-regqulator lubes in the center, in front of the modvlafion tronsformer, stobilize the screen voltage

on the 1625s.

Power-supply filter choke is of the wpper left-hand corner, and the small choke to the Immediate right
is connactad in the sereen cireult if @ sereen-grid rf, amplifier is vsed. If desired, o cone-metal housing con
be used over the modulator, but the vse of high-voltage wire and insulated plate caps proclically eliminates
the donger of electrical shock when the unit is in its normal position,
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Fig. -21—Circuit diagram of the S0-weatt medulotor. Unless specified otherwise, capacilances are in B, re-
sistances ara in ohms, resistors are %5 wath.

Ci—0.004 pf., but subject 1o modification, See text

CRy, CR;, CR:—20.ma, 130-v. selenium rectifier.

Ei, E:, Ex—Mylon fip jacks (Johnson 105.501, 105-502
105.603, -

li—6.3-volt pilet lamp.

Ji—Microphone connector [Amphenal 75-PC1M)

Ji—4-prong tube socket.

Ji. hi—2.pin chossis-mounting o.c. receplocle (Am-
phencl &1-F1).

J:—FPhana jock.

Lhs—8.5-henry 200-ma, filter choke {Knight &1 G 409

or aguiv.).
Pi—Ace. line plug.
Ri—V¥olume control, audia taper,

Re—2-watt wire-wound contrel, linear taper.

5:—5.p.at. toggle switch,

Ti=1:3 ratio interstoge transfarmer (Triod A-Z1X)

Ta—@0-wall modulation fronsformer (Stancer A-3ER3),

Te— 4000400 v, ot 200 ma., 5 v. ot 3 o, 6.3 v. at
5 a. (Knight 61 G 414 or equiv.).

Li=5creen choke, used when modulating fetrode om- +Ti—12.6 v, at 2 a. [Knight 61 G 420 or equiv.).

plifier.

probably be almost as strong and would be
definitely casier to drill and punch. The com-
ponents were arranged to keep a.c. leads a rea-
sonable distance away from the speech-amplifier
circuils, and the heater leads to the 6AVE and
6C0GF were run in shielded wire. These shielded
leads, and the thielded leads carrving 115 v. 4. c.,
were run along the folded corners of the chassis.
Another precaution in wiring the modulator is to
keep the leads to and from T2 away from the
specch-amplifier portion of the modulator, to
reduce the chances for feedback and consequent
candio oscillation, The leads to and from Ta
should be made with well-insulated wire, and
wherever thev pass through the chassis rubber
grommets should be used.

The connections to Tz will depend wpon the
voltage-to-current ratio of the dic. imput to the

madulated stage, With the power supply shown,
the modulator is well suited to work with the
Ta-watt 6005 transmitier and the 90-watt all-
purpose amplifier deseribed in Chapter Six. The
proper load for the four 16255, with 450 wvolts
an the plates, 18 3800 ohms, rising to 6000 ohms -
with 750 volts on the plates. An instruction sheet
iz furnished with the transformer ; to determine
the transformer taps to be used, first measure the
plate voltage and current of the modulated stage.
Diivide the voltage by the current in amperes, to
determine the secondary lead, and from the in-
strigction sheet select the connecticns that come
clozest to matching the secondary load to 3800
ohms. Although it is not likely that an exact
match will be possible, it is of little or no con-
sequence. The rvafio of the impedance is the im-
portant consideration.



A 50-Watt Modulator

Operation

VWhen the modulator is completed, connect a
key or other external switch temporarily at Jg,
and shert-circuit Sy, Plug Py into an a.c. outlet,
plug in the 5U4-GB and the 0035, and turn on
&1 The fAlament of the 5TU4-GE should glow.

[Close the key or switch at Jy; the 0D3s should
| light Open the external switch and plug in the
| speech amplifier fubes. After allowing time for
the 6AVE and 6CG7 to warm up, as indicated
by the heater glow, turn on the external switch
and turn off 5. Allow a half minute for the filter
capacitors to be discharged by the speech ampli-
fier tubes, and then check with a voltmeter that
no charge is left in the Alter. Open the external
switch, plug in the 1625z, and close 5y, After the
heaters warm up, set the arm of Ko to give a
voltage of —32 hetween arm and chassis. Con-
nect the transmitter or a dummy load to the
modulator output {never operate the modulator
without a lead; the modulation transformer in-
sulation may break down). Set the volume con-
trol at minimum (arm of &4 at chazsis end) and
cloge Jg. With a microphone connected at Jy,
speaking intp the mike and slowly opening Ry
should deliver audio output from the modulator.
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To obtain more power from the four 16253, it
18 necessary to use a higher-powered modulation
transformer at 79 and to raise the plate voltage
and grid bias. At 750 volts on the plates, the hias
ghould be — 35 volts,

The modulator should be turned on and off
with the transmitter, so that a load 1z always
furnizhed for the tranzformer. The modulator
can be placed on standby by opening the circuit
at Js, or by adding additional negative voltage
at 14, depending upon the basic station control
circuitry.

If a number of 16255 are available, it is de-
sirahle to select four that have substantially the
game plate current (28 ma.) for the —32 volts
bins. The plate currents of the individual tubes
can be measured between insulating plate cap
and the tube plate cap, connecting the + termi-
nal of the milliammeter to the transformer lead,
Turn off the equipment between measurements
to avoid the possibility of a dangerous electrical
shock.

As with any modulator using an output trans-
former, the secondary windinig should be short-
citcuited {or the modulator disconnected) when
the r.f. amplifier 15 used for c.w. or as a linear
amplifier.

Fig. 9-22—Under the chossiz of the 50-walt modulator, Three selenlum rectifiers in the bios supply are meunt-
ed on the left-hand wall of the chossis., Assecialed comperents ere grouped oreund the speech-amplifier

sackets (upper right].

Components mounted on the rear apren of the chassls, from left to right, are bias petentiemster, audio
power sacket Ji, external bias connectlon Ju, external switch connection Ji, medulafieon monitor terminals £y,

E: and E;, and the accessory sockel Js

Shialded wire is vsed on &l-cycle a.¢. leade in the power fransformer primaries und‘ secondaries fo reduce
the possibility of hum pick-up in the speech amplifier section.



