The Simplest Modulator

Plugs Info Key Jack—No Plate Supply Needed

BY IRA Fr GARDNEH,* WELNN

T iz possible that many e.w. operators have
heen looking for an easy wuy o modulate
their rigs, especinlly now that the 40-meter

hand has been opened up [or 'phone. This Little
modulator may be the answer,

The interesting point about it Is that 1t cun be
plugged into the eathode cireuit of any final
amplifier snd you are on ‘phone. No separate
plate supply or matching output traosformer is
needed, The plate voltage for the unit is derived
from the final plate supply.

As shown in Fig, 1, the audio ouiputl voltage
is impressed befween the r.f. amplifier cathode
and ground, giving principally grid-bias modula-
tion of the amplifier although there 5 a small
amount of accompanying plate and sereen raodu-
lation. You can modulate triodes, teirodes or
pentodes, single-ended or push-pull, The effi-
ciency is comparable with that of other grid- or
screen-modulation systems and so, of course, can-
pot equal plate moduolation, but good quality
reporta will be obtained, One feature of the sys-
tem is that, with most finals at least, proper
operating conditions for good medulstion are
attained practically automatically.

The speech wmplificr uses a double-triode
6SL7GT with resistance coupling, and gives
adequate gein for a erystal microphone. Plate
voltage comes from the umplifier cathode, with
"1, Cg, Cs, Ry, Ry, and Ryp providing additional
filtering as well 85 decoupling. The voltage will
vary with the power of the transmitter, bui in
any event the meagured voltages ut the 6SL7
plates are quite low, Rqy should not be needed if
the modulsted amplifier 18 operating ot such
low power that the voltage at the sereen of the
8Y6G does not exeeed the maximum rating of
135 volta.
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® This is aboul as easy a way to get on
*phone as any we've seen. The same
modulator unit will serve for any brans-
mitter power {¢.w. input) up to a kilo-
watt, simply by using two or more tubes
in parallel for the heavier plate currents.
The only power supply required is a
means for lighting the tuhe heaters.

To use the modulator, first tune up the
transmitter for c.w. operation and load it to
normal input. Then connect the modulator into
the amplifier cathode cireuit — it ean be plugged
in in piace of the key if there is u key jack in the
eathode — and the plate current should drop to
shout hslf ite e.w. value, Then talk — that's sli
there is to it! The rf. amplifier plate current
should remain steady except possibly for a slight
flicker on voice peaks. In the event that the plate
eurrent with the modulator plugged in is consid-
erably above half the c.w, value, 1t can be brought
into the right region by incressing the value of
resistor KHq.

One word of caufion, especially when using
powers over 200 wafts or thereabouts: Be sure the
modulstor filaments are ON before applying plate
voltage. Thia will insure the proper path of the
final eathode current aund prevent possible burn-
out of the small audie filter choke in parallel with
the 68Y6G vircuit. This applies particulariy to
separate control of filament voltages.

The author’s unit is built into a 614 X 814 X
2-inch “channel-lock’ box. This size socommo-
dates all the purts except the small audio choke.

1n estimating the number of tubes required to
modulate a given transmitter, allow one 8Y8G
for each 200 ma., of c.w. plate current or 100 ma.,

Cathode ol“.Jm‘p,
o

Fig, 1 — Circuit diagram of the speech amplifier and modulator,

Cr, Ca— Q.1pfd. paper, 400 voles.
Ly — 0.005-pfd. pager, 400 volts,
Ca— 0,0%.u8d, paper, 100 volts.
Cs — 58-pfd, eleetrolytic, 50 volts.
U — B-pid. electrolytic, 450 volts.
Ri— 2.2 megohms, 14 watt.

Rz — 0.22 megohm, }4 watt.

September 1953

Ra, Rz, Bio — 22,000 chms, 14 watt.

R4 — th.5-megohm volume cootrol.

Rs— 2200 ohms, 4 watt.

Rg, Rs — 0.1 megohm, 34 watt.

Rg — 50 ohms, 2 watts {see text)

Rt — 2000 olims, 2 watis (gee text).

11— Smali filter choke, “z.c.~d.c.” type satisfuctory.
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when the modulator is plugged in, One tube will
modulate up to 200 ma. ¢.w. current, two tubes
up to 400 ma., and s on, it being nnderstood that
these wvalues should drop to one-hall when the
modulator is in cireuit. Type 6L6 tubes can be
substituted for the 6Y6(G but are not as desirable
because higher plate and screen voltage are re-
quired for the same cathode current. Since the
voltage drop across the modulator tube or tubes
subtracts from the voltage actually applied be-
tween plate and cathode of the modulated am-
plifier, & Iarger fube drop means & reduction in

¢

Practically any layout you want
can he used for the modulator, The
unit at W6LNN uses the circnit of
Fig. 1 and has ample gain for a tal
microphone, A carbon microphone
could be coupled to the modulator
srid through the usual wausformer,
withont specch amplification.

¢

power inpuf to the final amplifier stage.

In typiesl cases, ‘scope patterns have shown
that with tope input very good wavelorm is
obtained up to about 80 per cent modulation.
The positive peals are somewhat clipped with
heavier modalation, but the distortion i3 not
particularly noticeable even at 90 per cent modu-
lation,

‘The simplicity of the unit malkes it readily
adaptable to portable rigs. It would also be useful
a3 a spare modulator when the regular high-
powered speech system needs afiention,

OUR COVER

Here's the antenna systern responsible for that
husky 20-meter sigeal from W2SAJ, Riverton,
New Jersey. ‘The self-supporting seamless-tubing
1nast rises LOD feet above ground, tapering from
ten inches in diameter ab the base to two inches
at the top, The whole affair is made rotatable by
setting the mast ten feet in the ground in an oil-
filled wleeve which, in turn, is imbedded in &
4 x 4 x 10-foot concrete block. A prop-pitech motor
with chain drive serves as rotator.

H you will observe the photo background
closely, you will notice that the three stacked
20-meter dipoles {at the 40, 70~ and 100-foot
levels}) are backed up by a “bedspring”-type
plane reflccior. The reHector, made of No. 18
copperweld wires spaced two feet apart, measures
42 feet by 60 feet averall.

The feed system consists of pa.ra]leled RG-8/U
coax eables {totaling 104 ohms impedance) feed-
ing into twin pa.ra].leied quarter-wave matehing
lines inserted in the center dipole, From
here, 1:1 open-wire phaging transformers are
used.

A 33-foob vertical for 7 Mo. is mounted atop
the mast.
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W2HH, 83 years young, filed in June for an-
other in his long serice of license renewals,

HEADQUARTERS STAFF OPENING

The ARRL Communications Depart-
ment invites applieations for present and
prospective stafl posts. A present vacancy
involves contest checking and analysis
work. Applications shouid indicate any
ARRL 8eld organization posts held, ama-
teur operating background, any contest
work, possible interest or avsilability for
WIAW operation, etc. Preference will be
given to & gingle man in the 20-t0-30 age
bracket and to field organization appoint-
ees. Exparience, personality, skill, acouracy
on records and ability to formulate QST
reports, all count. Salary depends on job
and experience, If interested and available,
send a card or measage for personnel fcorm
All gpplications will be considered confi-
dentisl.

QST for



