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The Electrotone M-100
Cate Modulator

IF you are the average ham, or more active
than average, you may have passed this
unit by without thinking too much about it
filling a place in your hamshack. After all you
may have everything. Well, almost everything!
I admit seeing the advertisement in the No-
vember issue of 73, but since it talked mainly
about commercial or home brew CW transmit-
ters, and having no such plans at the time,
my curiosity was mnot sufficiently aroused.
Actually, there are many more applications
for the M-100 around the average shack than
the advertisement implied, whether as a part
of the main transmitter or as an adjunct to
other projects.

This is a completely self-contained audio
system from mike input to modulator output
with internal power supply, weighing only five
and one half pounds in a compaet cabinet
about 5x6x7 plus in size, and containing clip-
ping, filtering, over-modulation insurance,
carrier control and even a 1000 cycle audio
generator to take care of the whistlers!

Since the M-100 is designed to be inserted
electrically in your amplifier screen, it ob-
viously is limited to applications where screen
grid tubes are used, and where a sereen volt-
age of 400 or less would apply. This is not
much of a hardship, since screen grid tubes
are the most commonly used in transmitters
and amplifiers. There is nothing tricky or dif-
ficult in hooking up the unit or operating it.
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Of course your transmitter must have the
stability which is required of all good phone
operation. Although CW needs stability too,
defects show up more readily when any rig
i1s modulated. Everyone on phone should oe-
casionally turn on a bfo just to see how many
rigs are wobbulating while modulating!
There is nothing in the M-100 which of
itself would cause such untoward effects, and
in fact there is a distinet advantage in it’s
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low power requirement even when modulating
a high power transmitter due to the absence
of line voltage fluctuation caused by high level
class B modulators reacting on a VFO.

The series gate modulator system was de-
seribed in the November 1, 1957 issue of Elec-
troniecs, and in the R.S.G.B. Bulletin of May
1959. The manufacturer also publishes an ex-
cellent brochure giving a detailed technical
deseription of the circuit operation, for which
he should be commended, and which is avail-
able to all who write.

Fig. 2

Note the schematic diagram in Fig. 1. The
operation is best stated in terms of de and ac
state consideration. For the de state, if the
grid of V-3A is biased to the cut off point,
then the full B plus potential appears on the
plate and is direct-coupled to the grid of V-3B.
V-3B conducts fully and the voltage drop
across the cathode resistor R-15 is applied to
the final’s screen. Hence, a full rf carrier is
obtained. As the slider of the carrier control
potentiometer is moved towards the cathode
side of V-3A, the bias on the grid diminishes
and V-3A starts to conduct, resulting in a volt-
age drop across its plate load resistor R-14.
The reduced voltage appears on the grid of
V-3B and reduces the plate current of V-3B
proportionately. Hence, the positive potential
applied to the final’s screen is reduced and rf
carrier level is low.

In considering the ac state, with the bias on
the grid of V-3A set by the carrier level con-
trol to approximately 1 volt negative, the de

(Turn to page 22)
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voltage applied to the final’s sereen is low, and
therefore the rf output is low. If an audio
voltage of 1 volt peak is now applied from
V-2 to the grid of V-3A, it will be amplified
by V-3A and appear through V-3B at the
screen of the final and will modulate the low
rf output approximately 95%. The mean de
potential of the final’s sereen remains constant.
If the audio voltage applied to V-3A is in-
creased, grid current will flow in V-3A. A
negative charge will build up on C-9 propor-
tionately to the peak amplitude of the applied

audio. This additional de bias applied to the
grid of V-3A will cause the potential on the
plate of V-3A and the grid of V-3B to rise.
The mean screen potential of the final will
rise too, resulting in increased rf output.

The increased audio voltage at the grid of
V-3A will appear as an amplified voltage at
the final’s screen relative to its previous level,
but as the mean screen potential has also been
raised the rf carrier is again modulated ap-

proximately 95% and no over-modulation
occurs.

The bias on V-3A will increase until a limit-
iIng condition is reached where the bias built
up on the coupling eapacitor C-9 cuts off V-3A.
No further audio voltage can reach the final’s
screen, the de potential of which is at maxi-
mum; thus positive over-modulation is pre-
vented. Negative peak over-modulation is
prevented because the de sereen potential of
the final can never fall below the level selected
by the carrier control potentiometer: the audio
voltage can only modulate this screen de po-
tential to produce full modulation.

Effective speech clipping is obtained by in-
creasing the audio voltage input above the
level that will produce approximately 95%

(Continued on page 49)
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(M-100 from page 22)

wdulation of the full »f output. However, for
est speech quality the modulation level should
¢ set no greater than where the transmitter’s
late current meter shows an apparent satura-
on point and further advancement of the
wodulation controel does not increase the plate
urrent. Because no reactive components ap-
ear in the modulator after clipping and be-
ause the de coupling between V-3A to V-3B
o filter is needed. The low output impedance
f V-3B is In keeping with current practices
1 order to maintain good waveform and mod-
lation linearity.

There are two typical situations in which
1e M-100 is applied. One is the clamped or
egulated sereen final amplifier operating 1n
ass C, which is illustrated by schematic dia-
ram in Fig. 2, and the other grounded grid
mpiifiers using beam tetrodes or pentodes. In
1e case of the latter, efficiency would be
reater through the use of the M-100 for
reen modulation than with the grid modu-
ted method commonly used. The manufac-
irer offers to consult with prospective users
here they may have a problem concerning
mnection to and operation of their equip-
ent.

In addition to tests made with home brew
juipment, the M-100 was connected to a Vik-
12 Navigator which was kindly lent for that
urpose by Chuck of Key Electronies in Ar-
ngton, Virginia, in order to try it out with
typical commercially designed rig in the
ands of many Novices, as well as old timers,
nd to whom eventual conversion to phone

ould appeal.

(Now go to page 50)
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gral band switching.
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meters, with top efficiency in Class “C”’
or linear operation. Windings give ample
current carrying capacity with optimum
“Q’”’ over the entire operating range.
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TOP-MAN-ON-
THE-FREQUENCY results...

Install a Telrex antenna... dollar for
dollar better in every way! Antenna
systems from $6.95 to $12,000.00
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' Telrex
bt f o) oty o 4

with a “MATERIAL" difference!

Send for (or, at your distributor), PL 77 Techni-
cal Specifications and Performance Bulletin de-
scribing 106 Antennas from 3% through 80 meters
including “BALUN""—FED ROTATABLE DIPOLES,
MONO, DUO, TRI, 4-BAND AND “SPIRALRAY"
ANTENNAS, ROTATOR/INDICATOR SYSTEMS,
TOWERS, BROAD-BAND “BALUNS,"” ACCES-
SORIES AND “NICE-TO-HAVE-AROUND-YOUR-
SHACK' INFO.

Communication and TV Antennas
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"THE NEAREST THING
TO A PRIVATE TUTOR"

(ELECTRONICS ILLUSTRATED—JULY 1958)

CODE CONSTRUCTION

® ONE OF THE
FINEST CODE
COURSES AVAILABLE

TAPEDCODE

Western Union, Railroad, Navy & Amateur
experience provided background for this course

CONSIDERING THE RE-USABILITY OF THE
RECORDING TAPE THIS IS THE MOST IN-
EXPENSIVE COMPLETE CODE COURSE ON
THE MARKET TODAY.

NOVICE TAPE—1 hour of basic instruction using
voice and code characters together and 1 hour of

practice material to B WPM ... ..o vviviians $6.50
ADVANCED TAPE—2 hours of practice material 9 to
8 L o A ot o S g L e S R0 Lkt $5.50

Practice material includes both plain language and
5-character coded groups, letters and numerals mixed.

Top quality Acetate tape, 1200 on 7' reels re-
corded dual track at 334 IPS.

A postecard will bring you the name of your
nearest distributor handling this fine product.

DISTRIBUTOR INQUIRIES INVITED

QAFEDCDDE * BOX 31-5, LANGHORNE. PA. J

(M-100 from page 49)

Step-by-step instructions for the hookup are
furnished with the M-100. The only physical
change of note is to insure the screen by-pass
does not exceed 500 mmf and to replace it with
one of that value where it does, as well as to
open the screen dec lead at the socket, bringing
these two connections to the M-100.

When on transmitter standby (receive) or
tune positions, the audio from the loudspeaker
would drive the screen of the transmitter
through mierophone pickup. This was cured
by using a pair of auxiliary contacts of the
antenna relay in series with terminal 4 of the
M-100 so that this ecircuit is open on receive
and closed on transmit.

The spectrum around the carrier when
modulating was observed on a Panadaptor and
looked clean at all settings on several bands.
The modulation patterns were checked with a
Central Electroniecs Multiphase RF Analyzer,
and as may be expected, more precise adjust-
ments of carrier and modulated envelope could
be made. This is true of any modulated system.
‘Scope monitoring of phone transmissions
would clean up much of the smog of amateur
radio, were it required by regulation. There
was no difficulty in obtaining patterns equal
to the perfect ones shown in the handbooks.
If you do have or can borrow an oscilloscope

(Turn to page 52)
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(M-100 from page 50)

or RF Analyzer, by all means do it. The at-
tachment is very simple and observation edu-
cational. With the Multiphase, it is preferable
to use its 1000 eycle tone fed to the mierophone
input in order to obtain syne. The .02 volt out-
put should be used as higher levels would
cause distortion due to the high gain of the
M-100. Once the best settings for carrier and
modulation is found, they remained constant
for the microphone and plate current settings
of the transmitter.

If you have no means of getting to a scope,

satisfactory results can be obtained by follow-
ing the operation instructions which come
with the unit. There is a tendency to turn the
gain up too high, therefore a critical on-the-
air check is necessary in order to reach maxi-
mum clarity with maximum punch. Actually
the M-100 hooks up much faster than it takes
to talk about it, taking only about twenty
minutes with the Navigator.
All on-the-air reports were good, even through
heavy QRM on 20 meters in the evening, and
most hams were surprised at the low power
used while running the Navigator.

The brochure speaks of mobile use as a fea-
ture, and the M-100 would be 1deal to modulate
a high power mobile transmitter. It would be
my preference to use a transistorized supply
with a 115 volt 60 cycle output such as the
Heath MP-10, which, while larger than neces-
sary for the M-100 requirement of 30 watts,

could also operate a station receiver giving
you a quick conversion from shack to mobile,
and vice-versa.

The self-contained 1000 ecycle tone source
gives you ICW capability on UHF, as well as
the tune-up source for double sideband sup-
pressed carrier should the unit be reworked
for that purpose. The bandpass was checked
with a Supreme Model 563 Audio Oscillator,
maintaining metered constant output and was
in close agreement with the 300 to 4000 cycle
range, having a sharper cutoff on the lower
frequency side where 60 cycle hum troubles
originate.

The general impression gained from opera-
tion of the M-100 is that it can find a place
in almost any ham shack either as part of the
main rig, for portable use or as the modulating
source for anything you home brew or test.
Many of the features available in the unit are
those vou would like to have but would not
have the patience to incorporate in gear as-
sembled for trial or test purposes.

. W4API
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