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SUGGESTIONS TO CONTRIBUTORS

ONTRIBUTORS to the Pro-
ceedings, by bearing in mind

the points below, will avoid delay
and needless expense to the Club.

1. Manuscripts should be sub-
‘mitted typewritten, double-spaced,
to the Chairman of the Papers
Committee.* In case of accept-
ance, the final draft of the article
should be in the hands of the
Chairman on or before the date of
delivery of the paper before the
Club.

2. Illustrations should invari-
ably be in black ink on white
paper or tracing cloth. Blueprints
are inacceptable.

3. Corrected galley proofs should
be returned within 12 hours to the
office of publication. Additions or
major corrections cannot be made
in an article at this time.

4. A brief summary of the paper,
embodying the major conclusions,
is desirable.

5. The Club reserves the right
of decision on the publication of

any paper which may be read be-
fore the Club.

*For 1929 the Chairman of the
Papers Committee is Mr. L. G.
Pacent, 91 Seventh Avenue, New
York City.

Rates: Annual subscription to non-
members, $5.00; single copies,
$.50, except certain out-of-print
copies, specially priced.
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A NEW TYPE OF MODULATION METERY

A Meter Indicating Directly the Percentage of Modulation

ADIO engineers are frequently
confronted with the problem
of measuring  modulation.
Modulation is defined as the

. A . ‘s
ratio D of two electrical quantities,

A and D, where D represents the am-
plitude of oscillation for the unmodu-
lated condition and A is the amount by
* which the amplitude D is increased or
decreased during modulation.

In the case of a transmitting an-
tenna, D is the amplitude of the un-
modulated radio-frequency current and
A is the amount by which the current
amplitude varies during modulation.
(See Fig. 1.)

It is ordinarily sufficiently satis-
factory to indicate approximately the
degree of modulation by merely
measuring a quantity corresponding
to A. In the case of a transmitting
antenna this procedure is satisfactory
because the value of D does not change
greatly. The station operator is not
vitally interested in the degree of
modulation. Obviously, such a meas-
urement gives the correct value of
modulation for only one value of D.
It is the purpose of this paper to de-
scribe a meter which will indicate di-
rectly the percentage of modulation
regardless of the absolute values of
A and D.

From the definition of modulation it
is apparent that the meter in question
must indicate directly the ratio of
two electrical quantities. Therefore,
the meter must be capable of indicat-
ing the ratio of two currents which are

;Dclirerml- before the Club, June 12,

* Research Engineer, Pacent Reproducer
Corp.
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FIG.1

D is the amplitude of the un-

modulated r-f. current and A is

the amount by which the current

amplitude varie;si during modula-
on. .

By E. H. GREIBACH*

proportional to A and D respectively.
Furthermore, the circuit energizing the
meter must produce the two actuating
currents. Such a circuit is shown in
Fig. 2 as applied to a modulator of
the Heising type.

The modulator supplies a variable
voltage to the oscillator. This voltage
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FIG.2

Circuit for the modulation meter.

is a d-c. voltage with a superposed
variable audio-frequency voltage. The
amplitude of the radio-f¥equency
antenna current varies in the same
way as the supplied voltage, there-
fore, the measurements of the ratio of
the audio-frequency voltage to the d-c.
voltage can serve as a direct indication
of the percentage of modulation.

- Description of Meter

Referring to Fig. 4, the modulation
meter is shown with its two actuating
windings, these windings being two
bobbins moving in a steady magnetic
field. One winding (B.) is connected
in series with resistor (R) across the
supply voltage. The torque produced
by this bobbin is proportional to the
steady voltage(D). The other bobbin
(By) is energized by a current propor-
tional to the modulating voltage (A).
This current is obtained by an auxili-
ary secondary winding wound over the
modulator choke coil as shown in Fig.
9. The current supplied by this
auxiliary winding is proportional to
the voltage (A) and is rectified in
order to produce torque in a perma-
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nent field. Instead of resorting to the
auxiliary winding, the voltage drop
across the choke coil (X) could be
used. The ratio meter is designed in
such a manner that the position of the
pointer corresponds to the ratio of the
currents actuating the bobbkins. A suit-
able ratio meter for this work is de-
scribed in the Appendix. g ’

This modulation meter must be cali-
brated. For the purpose of calibration
a cathode ray oscillagraph may be
used. If the cathode ray oscillograph
is not available, the following scheme
can be used: :

It is known that a current.composed. .. .
of d-c. and a-c. has an effective value
which d@ﬂ'ers from its average V:»llue.,
It the effective and average values-are
known, the d-c. and a-c. components
can be directly calculated. These
values are easily measured by simply
passing the current through an a-c.
:ind a d-c. meter in series. (See Fig.
3.) : -

The a-c. meter measures the effec-
tive value and the d-c. meter measures
the average value. If the d-c meter
reading is maintained constant by
means of a variable series reésistance, :
the a-c meter can be marked to indi-
cate directly the percentage of modula-
tion. This arrangement can be used as
a modulation meter, but requires an
adjustment before making a reading.

The meter described is capable of
measuring modulation correctly. It is,
however, quite elaborate and expensive
and may therefore be of value only as
a laboratory device. The writer, how-
ever, is of the opinion that the prin-
ciple involved is of sufficient academic
interest to justify this paper.

Circuit_arrangement of meters for
determining d-c. and a-c. com-
ponents.




DECEMBER, 1929

Appendix*

The meter contains a permanent
magnet. In the cylindrical space be-
tween the poles of the permanent mag-
net is an eccentric core. In the eccen-

“tric core an opening is provided to
receive a double bobbin consisting of
two bobbins mechanically attached to
each other and rotating about a com-
mon axis. The torques of the individ-
ual bobbins are arranged to oppose
each other and the direction of the
torque is such that each bobbin tends
to move into a weaker field. For equi-
librium the torques will be equal,
therefore for a given ratio of currents
the bobbin having the larger current
will be in a weaker field. The torque

1The writer developed this meter in the
laboratory of the Westinghouse Electric &
Manufacturing Company as a temperature

indicator and is indebted to Mr. B. H. Smith
who originally suggested this development.
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Details of the modulation meter.

is proportional to the product of the
current and the flux density at a given
deflection. «
Therefore at equilibrinm,
angle a) '
01 I1 Hla = Cz Iz Hgot
!_1 . Cz Hza
I, - 01 H1qz .
Where I; and Iz are the currents in
bobbins B; and B: respectively
C, and C. are meter constants
Hia and H,a are the respective flux
densities for the bobbins B, and Bz
at the position a.
The flux densities Hieand Haare
constant for a given angle. Therefore,
a given ratio of currents is associated
with a definite value of a without
regard to the absolute values of the
currents. Hence, the meter indicates
dirvectly the ratio of two currents.

(at the

= Constant.
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TESTIMONIAL DINNER TO
CAPTAIN ROUND

S a pleasant variation of the
usual monthly practice of the
presentation before the member-
ship and its guests at Columbia

University of papers appertaining to
the radio art, the Radio .Club of
America on October fourth at the
Hotel MecAlpin, New York, tendered a
testimonial dinner to its honored guest,
Captain Henry Joseph Round, of
London, Chief Radio Engineer of
Marconi’s Wireless Telegraph Com-
‘pany, Limited. About sixty members
and guests participated.

At the speakers’ table were: Cap-
tain Round; Mr. Edwin H. Armstrong,
"Toastmaster; Mr. Lewis M. Clement,
President; Messrs. David Sarnoff
Robert H. Marriott and John V. L.
Hogan, Honorary Club Members; Mr.
Paul F. Godley. Draped above the
speakers’ table were PEritish and
American flags.

Captain Round spoke interestingly
of his hitherto little-known contribu-
tion through radio channels toward
the detection of the movements of the
German fleet during the recent war,
by direction finder means. This was a
most important factor in deciding the
battle of Jutland. TLantern slides
served to illustrate the methods of
making the necessary plottings of the
war vessels’ courses. Acfual war-time
wax records of intercepted signals of
raiding Zeppelins, fed into amplifier
equipment with power loudspeaker
reproduction, terminated the dinner.

CLUB NOTES

The early work of Captain Round in
this country while with the Marconi
Wireles’&s Telegraph ~ Company of
America is quite generally known to
radio pioneers, among his accomplish-
ments here being the building of the
Babylon station on Long Island about
1906. '

New Members

Allen B. Dumont.
John J. Glauber. - -
Charles H. L. Isaacs.
Joseph H. Kerr.
Lawrence G. Kersta.
Joseph B. Miller.
Norman E. Wunderlich.
F. A. Klingenschmitt
(Elected a Fellow)
Paul G. Watson
(Raised to grade of Fellow)

New Business Connections

William F. Diehl.

Was ten years with A. H. Grebe &
Co. Is now Assistant Chief Radio
Engineer Product Design with the
Audio Vision Appliance Company,
Camden, N. J.

Carl Dreher.

Now Director of Sound at RKO and
expects to remain out West for a
year or two. Business address:
RKO Studios, 780 Gower Street,
Hollywood, California.

William N. Weeden.

Severed connections with Electrical
Research Products, Inc., and is
now in radio consulting business
for himself.

)

Missing Members
If the present address of any of
the following is known, please advise
the Club office: ’

John §8. Conway,

99 Oraton Street,
Newark, N. J.

Verner A. Hendrickson,
126 Wentworth Avenue,
Providence, R. I.

George E. Fleming,

44-15 - 43d Avenue,
Long ‘Island City, N. Y.

Albert Strumza,

26 East 117th Street,
New York, N. Y.

Christopher G. Clarke,
157 Isabella Avenue,
Newark, N. J.

Harold W. Kephart,”

110 Bridge Street,
Brooklyn, N. Y.

Alfred W. Saunders,

48 South 2nd Avenue,

Mt. Vernon, N. Y.
Fred Simpson, Jr.,

Box 2318,

Boston, Mass.

Alexander Strelzoff,

2164 Grand Avenue,
New York, N. Y.

Robert J. Sanford,

446 East 89th Street,
New York, N. Y.

Leon M. Green,
c¢/o The News,

25 Park Place, New York, N. Y.

John Benedikt,

256 Mt. Pleasant Avenue,
Newark, N. J.



Flawless TONE

results from these technical features

PACENT
Super Phonovox

List Price $ 1 5 %

Slightly Higher West of the Rockies

I HE Super Phonovox has extreme sensitivity thru the use of English 36%
Cobalt Magnets. Tt is free from troublesome rubber bearings and the balanced
tone arm insures correct needle pressure. Now equipped with new combination
switch and volume control and adapter for screen grid tubes at no extra cost. Two
new low impedance models available. 3

The Pacent Phonograph motor is
induction-type —no brushes, no
commutators, no sparking. Insu-
lated against noise throughout.
Dynamically balanced rotor elimi-
nates vibration. Phosphor bronze
bearings and die-cast frame. Oper-

ates on 110 volts, 50 or 60 cycles
A.C

List Price $2 5 QQ

Slightly Higher West of the Rockies

PACENT ELECTRIC CO., Inc., 91 Seventh Avenue, New York

“Pioneers in Radio and Electric Reproduction for Over 20 Years

Manufacturing Licensee for Great Britain and Ireland: Igranic Electric Co., Ltd., Bedford, England
Licensee for Canada: White Radio Limited, Hamilton, Ont.
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oY CUNTlNENTAL RADID

CORPORATION

nnnnn

T svimoL o seRvice 160 VARICK ST., NEW YORK, N.X.

OUR SERVICES ARE AT
YOUR, COMMAND

AWy

The pioneer -house of Continental is glad to place its
extensive merchandising facilities at the command of the
buyers, engineers, and other members of the Radio Club
of America. Through this dependable service, built up

~ during years of steady growth, Continental is able to

recommend members to reliable dealers in their districts

or to arrange for securing such radio materials and mer-
chandise as they need.

The names of dealers in your vicinity and any other
information you may desire will be cheerfully supplied
on request.

Continental Radio Corporation
160 Varick Street New York City
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CANULCCULINGD U L HE KADIO CLUB OF AMERICA, INC.

; .
Amy, Aceves & King, Inec.
55 West 42nd Street
New York City

Consulting Engineers, Spectalizing in Radio

Research, development and design on radio receivers,

tuning systems, amplifiers, transformers,

rectifiers, etc.

« Specification for radio telegraph and

telephone transmitting \quuipment‘

Well-equipped laboratory facilities for testing,

research and development.

Investigation and analysis of

special radio problems.

Research in acoustics, television, talking pictures

and other arts closely allied to radio.
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' The public looks for the RCA
mark on the vacuum tubes of
a new radio set. That is one
| important test of the quality of
the instrument. RCA Radio-
' trons are standard equipment
throughout the radio industry.

RADIOTRON DIVISION OF THE
RADIO-VICTOR CORPORATION OF AMERICA

RCA RADIOYRON




