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1 Claim.

This invention relates tc modulated carrier
wave transmitting apparatus and more particu-
larly to automatic modulation monitoring sys-
tems for use in radio and like fransmitters. By
the term “automatic modulation monitoring sys-
tems” as employed in this specification is meant
systems wherein modulating signals are auto-
matically controlled in value so as to prevent
overloading or under-loading (or both) of a
transmitter.

Manually operated modulation monitoring sys-
tems are well known in connection with radic
systems, but such systems offer the serious defect
that in practice it is not possible to reduce an
excessive degree of modulation until after over-
modulation has in fact occurred, a time lag of
two or three seconds being quite usual. FPurther,
in the case of radio transmitters modulated with

music signals, there is the.difficulty that certain

forms of over-modulation, for example over-
modulation' due to percussion effects in an or-
chestra, which last but a fraction of a second,
and which may result in the tripping of a circuit
breaker and thus interruption of the service, are
almost impossible to control manually unless pre-
vious warning is given. -

The object of the present invention is to over-

come these difficulties and to provide a rapidly
acting and reliable automatic- modulation moni-
toring system. '
According to this invention an automatic mod-
ulation monitoring system comprises an oscillo-
graph which is subjected to signals correspond-
ing to the modulated carrier wave in such man-
ner that the length of “sweep” of said oscillo-
‘graph is a function of the degree of modulation

of said wave and means including a light sensitive -

‘device and associated light control device for au-
tomatically controlling the modulation input to
the transmitter to be modulated in dependence
upon the length of said “sweep”. The light con-
trol device may, for example, be 2 mask or shut-
ter or it may be a so-called “density wedge”.
The invention is illustrated in the accompany-

5 ing drawing which shows schema.tical_ly one em-
bodiment thereof as applied to an ordinary radio ‘

transmitter. ) :

Referring to the drawing the automatic modu-
lation monitoring system therein illustrated com-
prises a high frequency amplifier { which is fed
with and amplifies modulated carrier wave de-
rived from a suitablé point in the ‘tra.nsmitter.
For example, as shown, the high frequency_am-
plifier | may be fed from a receiving aerial 2

which is radiation coupled with the tra.nsmitting .

(CL 178—171.5)

aerial 3 of the transmitter & to be monitored.
The output from the high frequency amplifier §
is fed to a pair of deflector plates §, 6 in a cath-
ode ray oscillograph tube 7 having a fluorescent
screen on its end wall 8. It will be appreciated
that with this arrangement the high frequency
cutput from the amplifier { will deflect the cath-
ode ray in the cathode ray tube 1 and produce
upon the screen at & a straight line whose length
will depend on the degree of modulstion in the
carrier wave. Positioned to ke activated by light
from the screen of the cathode ray tube is a
photo-electric cell 9 and between the said cell and
the sald fluorescent screen at 8 is a suitably di-
mensioned and shaped mask or shutter {6 which
is constructed in accordance with the degree and
i:ature. of the monitoring control desired. In
place of using a mask or shutter at i0 a so-

‘called ‘“density wedge” or combination of “den-

sity wedges” may be employed. One well known
form of “density wedge” consists of a piece of
plane glass coated with a light sensitive emulsion
which has been exposed to light and suitably
treated thereafier so that the density or trans-
parency of the “wedge” varies over the length
thereof in a desired predetermined manner.
The output from the photo-electric cell 9 is am-
plified by a direct current photo-cell amplifier !
the output from which is utilized to control the

modulation input to the transmitter; for example,

the said output may be utilized as gain control-

ling grid bias upon one or more {ubes in an audio -
frequency ampiifier 12 interposed between the
_sound pick-up microphone 12 or other modula-

tion signal source of the transmitter and the rest
of the transmitter at 4. The apparatus shown
in the figure between the broken lines 14, 15 may
and preferably is all located in the studio.
Suppose the arrangement is such that with
an unmedulated carrier the length of line or
“sweep” on the fluorescent screen at 8 is a quan-
ity ¢. Then when the carrier is fully modulated
tiie length of line will be a quantity 2a. Sup-
pose the apparatus is such that 80% modula-

‘tion is regarded as the maximum permissible.

Then the mask or other light control device 10
interposed between the fluorescent screen of the
tube and the cell 9 will be of such length as to
obscure (as respects the cell) a length of line up
to i.8a so that it is only when the line exceeds
.82 in lengih that any light falls upon the cell
and any . control is exercised in the direction of
decreasing the modulation signal input.

A system as above described is adapted auto-
matically to prevent over-modulation, but ob-
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viously if it be desired to prevent under-modula-
tion this may be effected by suitably arranging
a mask and gain controlling photo-cell unit so
that the gain as respects modulation signals is
automatically increased if the length of line or
“sweep” on the fluorescent screen of the tube
falls below a predetermined minimum. Ob-
viously, by a suiiable arrangement of cells and
mask, it is possible automatically. to prevent
both over-modulation and under-modulsation.

It will be appreciated that an advantage of
the present invention is that there is consider-
able scope for variation as {o adjustment to meet
varying conditions likely to be encountered in

practice especially if a “density wedge” or

“wedges” are used at {8. The time constants of
the various circuits may be made adjustable and
the degrees of amplification of the amplifiers,
e. g., the degree of amplification of the direct
current amplifier for the cell, may also be made
capable of adjustment.

By suitably disposing the light control device
and photo-cell apparatus it is possible so to ar-
range matters that one end of the “sweep” on
the fluorescent screen of the tube is conven-
iently visible to the eye of an observer, and if
this be done the apparatus will also constitute
a visual indicator of the degree of modulation.

2,183,717

I claim: )

In a modulation control system to be used with
signaling means wherein wave energy is.modu-
lated as to amplitude by signal wave energy, a
transmitter, a source of modulating potentials,
a modulating potential amplifier connecting said
source of meodulating potentials to said, trans-
mitter, a gain control circuit for said amplifier,
amplifying means excited by modulated energy
radiated from said transmitter, a cathode ray
tube having deflecting plates connected with
said amplifying means, said cathode ray tube
preducing a ray the extent of deflection of
which is a function of the amplitude of the am-
plified wave energy radiated from the trans-
mitter, a light sensitive device adjacent sald
cathode ray tube to be controlled by the ray
produced thereby, a direct current amplifier con-
necting said light sensitive device to said gain
control circuit of said modulating potential am-
plifier, and a light control device in the form
of a density wedge interposed between said light
sensitive device and said cathode ray tube for
limiting the time during which said ray produced
in said cathode ray device reaches said light
sensitive device to thereby conirol the gain of
sald modulating pc “ential amplifier.

OSWOLD EDWARD KEALL.
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