
73

Tests

The Electrotone M-100

Cote Modulator

C herle s E. Spitz W4API
1420 S. Re ndolph St.
Arlington 4, . Virginie

I F 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, al11Wst everything!
I admit seeing the advertisement in the No­
vember issue of 73, but s ince it talked mainly
about commercial or home brew CW transmit­
ters, and having no such plans at the time,
my curiosity was not sufficiently aroused .
Actually, there are ma ny more applications
for the 1\1-100 around the average shack than
the advertisement implied, whether as a part
of the main transmitter or as an adjunct to
other proj ects.

This is a completely self-conta ined audio
system from mike input to modulator output
with interna l power supply, weighing only five
and one half pounds in a compact cabinet
a bout 5x6x7 plus in size, and containing clip­
ping, fil tering, over-modulat ion insurance,
ca r r ier control and even a 1000 cycle audio
genera tor to take care of the whistlers!

Since the 1\1·100 is designed to be inserted
electr ica lly in your amplifier screen, it ob­
viously is limited to applications where screen
grid t ubes a re used, and where a scr een volt­
age of 400 or less would apply. This is not
much of a hardship, si nce scr een grid tubes
are the most commonly used in transmitters
and amplifiers. There is nothing tricky or dif­
ficul t in hooking up the unit or ope rating it.
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Of course your transmitter must have the
stability which is required of all good phone
opera t ion. Although C\V needs stability too,
defects show up more readily when a ny rig
is modulated. Everyone on phone should oc­
casionally turn on a bfo just to see how many
r igs are wobbulating while modulating!

There is nothing in t he 1\1-100 which of
itself would cause such untoward effects, and
in fact there is a distinct advantage in it's

Application: To modulate CW t ronsmitters or
linear amplifi e rs. Used with Te trodes or pen­
todes, single, parallel or push-pull in t he range
from 10 to 1000 wefts, where 400 volts or less
is required for the screen.
Size: 6'/2"x7'h "-,,5'/4"
Weight: 5'12 Ibs
Power: 115/230, 50) 60 cy. 30 watts
Input: Crystol or dvnemlc mike
Bandpass: 300-4000 cycles
Tone: 1000 cycle generator
Umiting: Speech clipping, negative end P OSI­

tive peek over-modulation prevention
Output: 400 peak d e volts maximum, 40 rn a

instantaneous dc current
Guarantee: Two years including replecement of

perts and labor: tubes for 6 months
Net Price: $49.95, d elivered in U. S.
Manufacturer: Eleetrotone Le bcre tc ries. 27 17

North Asblend Ave., C hlceqc 1~ , Illinois
Centrols: On.Off Switch, Modula tion Level Con­

troL Cerrier Level Control. Tone G eneretor
Switch , Cw-Phone Switch
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low power requi rem en t even when modulating
a high power transmitter due to t he absence
of line voltage fl uct uat ion caused by high level
class B modulators r eacting on a VFO.

T he ser ies gate modulator system was de­
scr ibed in t he November 1, 1957 issue of E lec­
tronics, and in t he R.S.G.B. Bulletin of Ma y
1959. The manufacturer also publishes an ex­
cellent brochure g iving a detailed technical
description of t he circuit operation , for which
he should be commended, a nd which is ava il­
able to all who write.

J UN~ 1901

Fig. 2

Note t he schemat ic diagram in Fig. 1. The
oper ation is best st at ed in ter ms of de and a e
s ta t e consideration. F or t he de sta te, if the
grid of V-3A is biased to t he cut off point,
then the full B plus potential a ppea rs on the
plate and is direct-coupled to the grid of V-3B.
V-3B cond ucts fu lly a nd the voltage drop
across the ca thode resisto r R-15 is a pplied to
the fina l's scr een. Hence, a full rf ca rr ier is
obta ined. As t he slider of t he ca r r ier control
potentiometer is moved towards t he cathode
s ide of V-3A, the bias on the grid diminishes
a nd V-3A sta r ts to conduct, r esulting in a volt­
age drop across its •plate load res istor R-1 4.
The reduced voltage appears on t he grid of
V-3B and red uces t he plat e cu r rent of V-3B
proportionately. H ence, t he posi tive poten tial
applied to t he final's screen is r educed and 1'£
carrier level is low.

In consider ing t he ac sta te , wi th the bias on
the grid of V-3A set by the ca r r ier level con­
t rol to approximately 1 volt nega t ive, the de

(Turn t o page 22)



voltage applied to the final's scr een is low, and
therefore the rf out put is low. If an audio
voltage of 1 volt peak is now appl ied 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 out put approximately 95%. The mean dc
potential of the final's screen remains constant.
If the aud io 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
gr-id of V-3A will cause the potential on the
plate of V-SA and the grid of V-3B to r i~e.
The mean screen potential of the final will
ri se too, resulting in increased rf output.

The increased audio voltage at the grid of
v-aA will appear a s an amplified voltage at
the final's screen r elative to its previous level,
but as the mean screen potential has also been
raised t he rf car r ier is again modulated ap­
proximate ly 95% and no over-modulation
occurs.

The bias on V-3A will increase until a limit­
ing condition is reached where the bias built
up on the coupling capacitor C-9 cuts off V-3A.
No f urther 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
preven ted because the dc screen potential of
the final can never fall below the level selected
by the ca r r ier cont rol 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 pa ge 49}
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( M-IOO from page 221

todula t ion of t he f uII r f out pu t . However, for
est speech qua lit y the modulation level should
c set no great er than where the transmitter's
lat e cur rent mete r shows a n apparent sa t ura­
ion point and fu rther adva ncement of t he
todula tion control does not incr ea se t he plat e
ut -rent. Because no reactive components ap­
ear in the modula tor after clipping and be­
ause t he dc coupling between V-3A to V-3B
o fil ter is needed. T he low output impedance
f V-3B is in keeping with cur rent practices
1 or de r to maintain good waveform and mod­
lation linearity.

There are two typical s ituations in which
ne M-100 is appl ied. One is t he clamped or
agulated screen final a mpli fier oper ating in
la ss C, which is illustr at ed by schema tic dia­
ram in Fig. 2, and t he other grounded grid
mplifiers using beam tetrodes or pentodea. In
re case of t he la t ter , efficiency would be
r eater through t he u se of the M-100 for
rreen modulation than with t he grid modu­
ited method commonly used. T he ma nufa c­
rr er offers to consult with prospective u sers
'here they may have a problem concerning
mnecti on to and operat ion of t heir equip­
len t.

In addition to t est s made with home brew
juipment , t he 1\1-100 was connected to a Vik­
ig Navigator which was kindly lent f or that
urpose by Chuck of Key Elect r onics in Ar­
ngton, Virginia, in order to try it out with

t ypical commercially designed r ig in the
ands of many Novices, a s well as old t imer s,
nd to whom eventual conversion to phone
-ould appeal.

( Now go t o pag e 50) I

Model 850A
.~ ~Model 851 , $ 3 5 .0 0
,t.';. ,- $1 6.5 0 $39.50

Now-P i-Net work inductors specially
t ailored for your needs. Here are highly­
efficient, super compact tank coils in­
corporating the unique feature of Inte­
gral band swit ching.

Model 850A and Model 852, now
com plement the famous B&W Model
851. All are designed for single or parallel
tube opera tion on 80, 40, 20, 15, 11 or 10
meters , with t op effic iency in Class "C"
or linear operation. Windings give am ple
current car rying capacit y with optimum
"Q" over the entire operat ing range.

See t hese super ior B&W inductors at
your dealers now, or write B&W direct
for detailed informa t ion.

~rjJ 73Mb! 1a~~' J~.
Bristol, Penne.

TELETYI'E\\,RITEU EQUIPI\IENT
COLLINS 5TJ2, 5TJ3, R-390A!URR Receivers (.50· 30.5 Me)
TELETYPE Printers # 14, # 15, # 19, # 20, # 26, # 28.
KLEINSCHMIDT Printers # TT-4A, TT· 76 , TT-98, TT-99

TT-100, GGC-3.
TELEWRITER Frequency Shift Convertef_

For genera l infor mati on & equipment list w rite:
Tom W1AFN

ALLTRONICS-HOWARD CO.
Box 19, Boston 1, Mass. Richmond 2_0048

C ommunication a nd T V Antennas

rex LABORATORIES
ASBURY PARK 40, NEW JERSEY, U.S,A.

Send for (or, at your distributor), PL 77 Techni­
cal Specifications and Performance Bulletin de­
scribing 106 Antennas from % through 80 meters
inclu ding " 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.

SINCE
1921

E!
with

-"tIte.-

For TOP·MAN·ON-
THE-FREQUENCY results .• •

Install a Telrex antenna .. . dollar for
dollar better in every way! Antenna
systems from $6.95 to $1 2,000.00

JUNE 1961 49



(M-IOO from peqe 49)

Step-by-step instructions for the hookup are
furni shed with the M-IOO. T he only physical
change of note is to insure the screen by-pass
does not exceed 500 mmf and to replace i t with
one of that value where it does, a s well a s to
open the screen de lead at the socket, bringing
t hese t wo connections to the M-IOO.

\Vhen on transmitter st andby (receive) or
tune positions, the audio from the loudspeaker
would drive t he screen of the transmitter
th rough microphone pickup. This was cured
by using a pair of auxiliary contacts of the
antenna relay in ser ies with terminal 4 of the
M-IOO so that th is circuit is open on receive
and closed on transmit.

The spectr um around the carrier when
modulating was observed on a Panadaptor and
looked clean at all set ti ngs on sever a l bands.
The mod ulation patterns were checked with a
Central Electr onics l\Iultiphase RF Analyzer,
a nd a s may be expected , more precise adjust­
ment s of car r ier and modulated envelope could
be made. T his is t r ue of a ny modulated system.
'Scope monitoring of phone transmissions
would clean up much of t he smog of amateur
radio, were it required by r egulation. There
was no difficulty in obtaining patterns equal
to the perfect ones shown in the handbooks.
If you do have or ca n borrow an oscilloscope

{Turn to p"ge 52}

ONE OF THE

FINEST CODE

COURSES AVAILABLE
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"THE NEAREST THING
TO A PRIVATE TUTOR"

(ElECTRONICS ILLUSTRATED-JULY 1958)

CODE CONSTRUCTION

Western Union, Ra ilroa d, Na vy & Amateur
experience provided background for th h course

/

NOVICE TAPE- 1 hour of basic inst ruction using
voice and code characters together and I hour of
practice mate ria l to 8 WPM . . . •• . •• . .. . . . . . . . $6. 50
ADVANCED TAPE - 2 hours of practice material 9 to
18 WPM ... . . . .. . . . ..... • • . ..... ......... ••. $5. 50

Pra ct ice material includes both plain language and
5-character coded groups, lette rs ond numerals mixed.

Top qua lity Ace tate tape, 1200' on 7" reels re­
corded dual t rock ot 33,4 IPS.

A postcard will bring you the name of your
ne arest di st ributor hand ling this fine p roduct.

CONSIDERING THE RE·UsABILITY OF THE
RECORDING TAPE THIS IS THE MOST IN·
EXPENSIVE COMPLETE CODE COURSE ON
THE MARKET TODAY.
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" "
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IM.IOO from page 50)
or RF Analyzer, by all means do it. The at­
tachment is very simple and observation edu­
cational. With the l\Iultiphase, it is preferable
to use its 1000 cycle tone fed to the microphone
input in order to obtain syn c. The .02 volt out­
put should be used a s higher levels would
cause di stortion due to the high gain of the
.\1-100. Once the best sett ings 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,
sa t is fa ctory 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 sur pr ised at the low power
used whi le running the Navigator.

The brochure speaks of mobile use as a fea­
ture, and the 1\1-100 would be ideal to modulate
a high power mobile transmitter. It would be
my preference to use a transistorized supply
with a 115 volt GO cycle output such as the
Heath l\l P-10, which, while lar ger than neces­
sary for t he M-100 requirement of 30 watts,

could also operate a st at ion receiver giving
you a quick conversion from shack to mobile,
a nd vice-versa.

T he self-conta ined 1000 cycle tone source
gives you IC'V capability on U HF, a s well as
the tune-up source for double sideba nd sup­
pressed carrier should the unit be reworked
for that purpose. The bandpass was checked
with a Supreme Model 563 Audio Oscillator,
maintainiug- metered constant output and was
in close agreement with the 300 to 4000 cycle
range, having a sha r per cutoff on the lower
frequency side where 60 cycle hum troubles
originate.

The general impression gained from opera­
tion of the 1\1-100 is that it can find a place
in almost any ham sha ck either a s 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 you would like to have but would not
have the patience to incorporate in gear as­
sembled for trial or test purposes.
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