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ING SYSTEM :

William 8.

Halstead, Huntington, N, Y.

Original ‘application August 3, 1940, Serial No.
350,972. Divided and this applica.ﬂon March
19, 1943 Serial No. 479,812

10 Claims.

This invention pertains in general to a signal-
ing system and more particularly to a signaling
system employing a telegraphone or equivalent
recording medium which may be used for a traf-
“fic signaling and communication system.

"This invention 13-a division of my co-pending
application Ser. No, 350,972, filed August 3, 1940,
“for Trafic signaling system.

Heretofore, in systems employing a -telegra-

phone device, wherein the magnetizable material

has recorded thereon -signaling intelligence or
communications of -any nature, it has been the
practice to use individual ¢ontrols to change from
recording to reproducing. The present invention
employs & momentary cortact switch for initiat-
ing an oliliterating and recording period, having
@ predetermined time cycle which is sutomatically
transferred to & .reproducing  period. ‘The
change-over from recording to reproducing is
automatic after the initiating of the timing mo-
tor. The play-back of the recorded signal or
communication may be heard over an &ural sig-
ualdevice, such-as & lJoudapeaker or headset.

In the present disclosure a radio transmitter is
used in conjunction with a radio antenna or wave
gulde depending on: whether the signals are tobe
restricted to & specific signaling zone or not. At
the end of the recording period, the reproducing
period will be automatically started and the out-
‘put of the amplifier will be automatically con-
nected to the radio transmitter for re-broadcast
in any destrable form.

The term wave guide, transmission line, radio
antenna or other expressions may be used inter-
changesbly and it 15 t0 be understood that any
conventent method or-device may be used from
“the output of the radio. transmitter.

It is therefore an object of the present inven-
tion to provide a recording system with an auto-
matic play-back, which play-back or reproduced
signal may be connected to either an aural signal
device, a radio transmitter, or both.

A further object .of the invention is to provide
wtrafic signaling system whereby a recorded mes-
sage may be made and reproduced automatically
by a single actuation of the electrical contact.

A further obfect of the invention is to provide
a traffic signaling system wherein a recording
device or tramscription of message may be
changed so:as to record and reprodice the re-
corded message by a single operating impulse,

Further and other objects may be and may be-
come apparent to one skilled in the art without

" departing from the spirit of the present inven-
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"In the drawings:

Fig, 1 is a schematic diagram of an electronic
amplifier and a radio transmitter used in con-
Junction with a telegraphone device having relay
switching means for automatically recording and
reproducing said recorded message to transmit
same over a radio transmitter,

Fig. 2 is a block diagram of Fig. 1 showing gen-
erally importani features of the invention and
their approximate associated relation with one
another,

In Figs. 1 and 2 a radio transmitter is shown
as being connected to the output of the amplifier.
However, it is pointed out that the telegraphone
device may be used in a studio, home, school or
other location. Consequently, the feature of a
momentary electrical contact for initiating the
complete recording and reproducing period may
be employed with a telegraphone employing an
aural signal device, such as a loudspeaker.

In actual use, without the radio transmitter
for broadcasting in any form, the telegraphone
device may be operated to initiate the recording
period so that at the end of the recording period
the reproducing period will begin and the intel-
ligence impressed upon the magnetizable material
of the telegraphone will be converted to aural in-
telligence which may be heard in a loudspeaker.
When the telegraphone device is used in con-
junction with a traflic signaling or communica-
tion system, the radio transmitter may be cut
out of the circuit until after the recorded mes-
sage has been played back for the purpose of
monitoring to make sure that the message con-
tains the proper informstion with the desired
quality of recorded intelligence.

The invention pertains fundamentally to an
automatic recording and reproducing system
which may be used, such as, for entertainment
and voice training, or in conjunction with a sig-
naling system, such as, for traffic control or
broadcasting.

In Figure 1 there is shown a modification of a
zone transmitter and a repeating telegraphone or
other sound storage unit for broadeasting signals
to-aurally instruct the operator of vehicles within
the zone. The wave guide 230 parallels the lane
to which the transmission is to be confined as il-
lustrated in Figure 1.

The circuit illustrated provides means for im-
pressing upon the wave guide 230 a carrier cur-
rent modulated by signals recorded upon a teleg-
raphone tape and in addition provides means
whereby the message recorded upon the teleg-
raphone tape may be altered.
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A microphone is employved as hereinabove de-
seribed for impressing signals upon the recording
coils of the telegraphone and the clreuit permits
the utilization of the same electrical channels for
both recording and reproduction.

Tlie power line 231 is joined to a source of
power which may be of the conventional low fre-
guency alternating current type and through the
translormer 232 currents are obtained to operate
the heaters of the vacuum tubes and the anodes
of the rectifier 233.

In the conventional manner, the alternating
current is rectified and filtered by means of the
filter chokes 234 and condensers 235. In addi-
tion, current derived from the power line is em-
ployed to operate the two sources of motive power
236 and 231. The source of motive power 236
continuously rotates a steel tape or wire 237
through a plurality of coils disposed thereabout.
By means of coils 241 electrical variations corre-
sponding to speech variations are impressed upon
the tape 237 to produce the desired recording.
The magnetic variations in the steel tape 231
cause corresponding fluctuations in voltage in
pick-up coils 242 when moving therethrough
and these electrical variations are impressed
upon an amplifying and modulating circuit as
will hereinafter be more completely described.
Coil 243 is employed to remove any magnetic
variations from the tape 237 when it is desired to
change the message recorded thereon.

The switches 245 and 246 may be operated {o
selectively impress the speech voltages generated
in pick-up coil 242 upon the modulating circuit;
or electrical signals entering the microphone con-
nection 25( upon the recording coils after having
passed through the necessary amplifying circuits.

The transmitter employed in conjunction with
the wave guide 230 is preferably of the crystal
controlled type as illustrated in Figure 6 and the
power requirements thereof will be determined by
the particular transmission requirements, that is
the length of the wave guide 230 and the like.

As illustrated, the transmitter comprises an
oscillator tube 252, the frequency of which is con-
trolled in the conventional manner by crystal 253.
The required grid biasing is secured by means of
resistor 254 and its associated by-pass condenser
255. The output of the oscillator is coupled from
the anode thereof, by means of condenser 256 and
resistor 258, to the grid of a power amplifier 257
which, as illustrated, is a beam power tube, The
power amplifier may be of the well known class C
type and modulation of the carrier wave may be
effected within this amplifier.

During the transmission of the signal recorded
upon the telegraphone tape the fluctuating volt-
age developed within the pick-up coil is trans-
ferred to the grid of a conventional amplifler 261
which is hercin illustrated as a pentode. The
anode circuit of this pentode js connected to the
source of direct current through the load resistor
262 and as indicated. the screen grid and anode
circuits employ a decoupling filter.

The amplified signal is then coupled by means
of condenser 263 and volume control 264 to the
grid 2685 of another amplifying tube 266 which is
herein jllustrated as a duplex trlode.

Another amplifier control grid 261 of this tube
is joined through volume control 211 to the
microphone connection. As indicated, both
anodes of the duplex tube are joined together
and thus the signal appearing across load resistor
212 will depend upon the signals impressed upon
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both grids. The switches 245 and 246 insure that
when signals are impressed upon one grid, the
other is at ground potential or otherwise inoper-
ative.

The anodes of the amplifying tube 268 are
jolned to the direct current source through load
resistor 212 and as indicated through a decou-
pling filter 273 and the amplified signal is cou-
pled by means of condenser 274 and resistor 2718
to the control grid of an amplifier 216 which pro-
vides in the output thereof a signal large enough
to modulate the carrier current originating at
the oscillator.

The anode circuit of the amplifier 278 is elec-
trically jolned to the source of direct current
through modulating transformer 211, the second-
ary of which is divided and contains a plurality
of taps for reasons which will be more fuily
described.

One end of a section 218 of the secondary coil
of transformer 217 drives a grid of the Class C
power amplifier 257 through resistor 281 and is in
addition joined to the anode of tube 257 through
a radio frequency choke coil 282 and through the
inductance 283 of the transmitting tank circuit.
The other end of this section of the secondary
coil is joined to one conmtact of the switching
member 248. The radio frequency choke 282 is
the filter system previously described for pre=
cluding radiations from the power supply.

The second section 285 of the secondary coil is
joined to one pole of the switching member 245
and in addition to the source of high voltage
through resistor 288. The opposite end of section
285 of the secondary and the center tap thereof
are in addition joined to poles of the switch 246.

Also joined to contacts of switch 245 are both
grids of amplifier tube 266. The direct current
source s connected to a pole of switch 245 as
shown. The recording coils 241 are joined
through an equalizing network 29! to a contact
of switch 246,

It may now be seen that the operation of
switches 245 and 248 will provide means for per-
mitting recording upon tape 231 or means for
transmitting the message contained thereon over
the wave guide 230. Thus when the switching
member 245 is moved to the left as viewed in
Figure 1 and the switching member 246 is moved
to the right, the voltage generated in the pick-
up coil 242 will be amplified in amplifier 26/ and
impressed upon the grid 265 of amplifier 266
while grid 267 of this tube will be grounded
through switch 245, Accordingly the signal re-
corded upon the tape will be amplified by tube
266 and again by the beam power tube 216 and
will be impressed on the secondary of the modu-
lating transformer 271.

Switch 246 when in the position mentioned
interconnects both sections of the secondary coil
of modulating transformer 217 and switch 24§
connects one end of the secondary to the source
of direct current. The transformer 277 will func-
tion when the switches are thus oriented to mod-
ulate the carrier current supplied by oscillator
262,

The anode circuit of the class C amplifier 25T
contains the tank circuit including inductance
283 and variable tuning condenser 282, and
through condenser 293 the modulated carrier is
coupled to the wave guide 230. This wave guide
as previously described must be suitably termi-
nated in order that the signals be confined to
the particular lane while not interfering with
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broadcast transmissions. Thus the wave guide
230 is grounded through variable resistor 294

When it is desired to record upon the tape
237 .switching member 245 is displaced to the
right and switching member 246 to the left.

This orientation of the switches grounds grid
265 of the duplex tube 266 and thus voltage fluc-
tuation in pick-up coil 242 are not amplified nor
passed on to succeeding amplifying stages. On
the other hand, grid 261 is no longer grounded
and thus electrical variations entering through
microphone connection 2561 will be impressed
upon grid 267 and amplified within the duplex
tube 266, In the movement of switching mem-
ber 24§ from the left to the right as described,
the resistor 286 is inserted between the anodes
of tubes 287 and 282 and the source of direct
current which results in a decrease in the anode
potentials thereof thus rendering the tubes prac-
tically inoperative.

Also magnetizing coil 243 is joined to the source
of high potential and thus the magnetic fluctua-
tions within the tape are removed as the tape
passes through its associated pole-pieces.
Switching member 248 connects section 285 of the
secondary of transformer 211 to the recording
coils through the egqualizing network 281 and
thus signals entering the microphone connection
261 are amplifled by tubes 266 and 276 and are
impressed upon the recording coils 241.

It is obvious of course that the tape 231 must
pass through magnetizing coils prior to its pas-
sage through the recording coil in order that the
message previously recorded thereon be removed.
The speech to be recorded is derived from a mi-
crophone as mentioned hereinabove which may
be at the transmitter or which may be joined
thereto over a telephone line as pointed out in
connection with the preceding figures. The op-~
eration of the tape 231 is continuous at a speed
determined by the motor 236,

The message which is to be recorded upon the
tape 237 must be of a length predetermined to
correspond approximately with the time required
for the tape to complete one cycle of rotation.
Thus I employ a small timing motor 231’ to ini-
tiate the recording cycie when desired and termi-
nate the same automatically. As illustrated, the
mibtor 237 is started by momentarily depressing
push button 306. This will actuate, by means
of switch 300, the electromechanical device 301
to orient both switching members 245 and 246
to the positions previously described for record-
ing. Thus signals entering through microphone
connection 25¢ will be recorded upon the tape
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281. Switch 306 is connected in paraliel with -

push button 205 and is closed as rotation of the
motor is commenced, thereby permitting
operator to release push button 308.

Upon the completion of & predetermined cycle,
the motor 23¥ is automatically halted inasmuch
as switch 308 is opened at the termination of
each revolution and the circuit through electro-
mechanical device 38f is thus automatically
opened by means of switch 300. The switching
members 245 and 246 then assume their normal
orientation which is that required for the re-
peated broadcasting of the message contained
upon the tape.

In Fig. 2 the block diagram shows & telegra-
phone device having symbols Rep., Rec. and Ob,,
which stand respectively for reproducing. record-
ing and obliterating heads. These three heads
disposed within the telegraphone device are small
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coils having a pole piece disposed adiacent the
magnetizable material, such as a steel tape.

A motor timing switch is shown connected to
a timing motor and cam switch for controlling
operation of the relay switching means. An am-
plifier having input and output conductors is
alspo shown connected to the relay switching
means. A radio transmitter is shown connected
to the relay switching means with an output con-
nected to a wave guide which leads to a termi-
nation unit. An aural signal device may be con-
nected either independently or simultaneously
with the radio transmitter.

The block diagram shows the general arrange-
ments of certain parts of the system, but it is to
be understood that this is only symbolic, and the
schematic diagram shown in Pigure 1 is a pre-
ferred embodiment of a specific disclosure. The
radio antenna, shown dotted, may be used in lieu
of the wave guide. It is to be understood that
the transmitter output may be connected to any
desirable element depending on the type of trans-
mission desired.

Having shown and described my invention,
what I claim as new and desire to secure by Let-
terg Patent of the United States is:

1. In a signaling system employing a magnetic
recording and reproducing device including a
pick-up coil and a recording coil, a signal oblit-
erating means, an amplifier, relay means for op-
erably connecting the amplifier in cascade ar-
rangement with either the pick-up coil or the
recording coil, said pick-up coil and record-
ing coil being connected with an input circuit
and an output circuit, respectively, of said am-
plifier, so that said amplifier raises the level
of the energy output of said pickup coil when
connected thereto and delivers amplified energy
input to said recording coil when connected
thereto, said rela¥ means automatically connect-
ing a source of energy to the signal obliterating
means when the amplifier is connected to the
recording coil, a radio transmitter having a
modulating circuit thereof operatively connected
to an output of said amplifier when an input
of said amplifier is connected with said pick-up
coil, a source of anode potential for said radio
transmitter, said radio transmitter being simul-
taneously connected by said relay means directly
to said source of anode potential so as to be in
operative condition whén the amplifier is con-
nected to the pick-up means.

2. An electronic recording and reproducing de-
vice comprising, in combination, a pick-up coil,
a recording coil, and a signal obliterating means;
an amplifier, relay means for operably connect-
ing said amplifler in cascade arrangement with
either said pick-up coil or with said recording
coil during reproducing and recording periods,
respectively, said relay means automatically con-
necting a source of energy to the signal oblit-
erating means when the amplifier is connected
to the recording coil, normally-open contact
means connected in scries with said relay means
and a source of E. M. F., timing means includ-
ing & motor and motor-driven cam for closing
said contact means during a recording period of
predetermined duration, and remote recording
control means including a momentary contact
switch in series with said motor for initiating
operation of sald timing means.

3. In a signaling system employing a magnetic
recording and reproducing device including a
pick-up coil and a recordinyg coil, a signal oblit-
erating means, an amplifier, relay means for op-
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eratively connecting the amplifier in cascade ar-
rangement with either the pick-up coil or the
recording coil, said plck-up coil being connected
with &n input of said amplifier and said record-
ing coil being connected with an output of said
amplifier so that said amplifier raises the level
of the energy output of sald pick-up coil when
connected thereto and delivers amplified energy
input to said recording coil when connected
thereto, a radio transmitter having a power cir-
cuit operably connected by said relay means for
energizing sald signal obliterating means when
said amplifier is operatively connected in cas-
cade arrangement with said recording coil and
for energizing said transmitter when said ampli-
fier is operatively connected in cascade arrange-
ment with said pick-up coil, and circuit means
also connected with said relay means for opera.-
tively connecting said amplifier as a modulator
of sald transmitter when said amplifier is opera-
tively connected with satd pick-up coil,

4. In a recording and reproducing system, a
magnetic recording and reproducing device in-
cluding a pick-up coil, a recording coil, and a
signal obliterating means; an electronic ampli-
fler, & signal source external to said recording
and reproducing device, relay means for opera-
tively connecting an input circuit of said ampli-
fler elther with said pick-up coil or with sald sig-
nal source during reproducing and recording pe-
riods, respectively, said relay means also connect-
ing an output circuit of said amplifier to said re-
cording coil and connecting a source of E M F
to said signal obliterating means during record-
ing periods, a timing means ineluding a motor
and motor-actuated contact-closure means for
operating sald relay means during a recording
period of predetermined duration, switching
mmeans remote from said relay means and said
timing means for initiating operation of said tim-
ing means, and s stick circuit for said timing
means to maintain operation of said timing
means throughout the recording period.

5. A magnetic recording and reproducing sys-
tem of the class described comprising a mag-
netizable material of closed-loop type for re-
cording signal intelligence thereon, means for
moving said magnetizable material, signal pick-
up, recording, and obliterating means disposed
adjacent said magnetizable material, electronic
amplifier means, relay switching means for op-
erably connecting said amplifier means and said
pick-up means to effect reproduction of signals
impressed on said magnetizable material and for
operably connecting said amplifier means to said
recording means and for connecting said oblit-
erating means to effect recording of signals on
said magnetizable material during recording pe-
riods, contact means connected in series with
salti relay means and a source of E M F, tim-
ing means for closing said contact means during
& predetermined recording cycle, the time of said
recording cycle being substantially equal to the
time required for said magnetizable material of
closed-loop type to make one complete revolu-
tion, and & momentary contsact switch for ini-
tiating the operation of said timing motor.

6. A magnetic recording and reproducing sys-
tem of the class described comprising a mag-
netizable material of closed-loop type for record-
ing signal intelligence thereon, a motor for con-
tinuously moving said magnetizable material, a
signal pick-up coil, a recording coil, said coils
being disposed adjacent said magnetizable mate-
rial, electronic amplifier means, relay switching
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means for normally connecting said amplifier
means and said pick-up coil for amplifying sig-
nals impressed on said magnetizable material and
for operably connecting saiq amplifier means to
said recording coil during a predetermined- re-
cording period, a timing motor for establishing
the predetermined recording period, the time of
said recording period being substantially equal
to the time required for said magnetizable ma-
terial of closed-loop type to make onhe complete
revolution, contact means operated by said tim-
ing motor and connected in series with said re-
lay means and a source of E. M. F. for operat-
Ing said relay means only during the predeter-
mined recording period, and a momentary con-
tact switch for initiating the operation of sald
timing motor.

7. In a system of the class described compris-
ing a magnetizable material for recording signal
intelligence thereon, a motor for continuously
moving said magnetizable material, a signal
pick-up coll, a recording coll, said coils being: dis-
bosed adjacent said magnetizable material, a sig-
nal amplifier, a source of high frequency carrier
wave energy, means for modulating said carrier
wave energy, relay switching means normally
connecting said amplifier and modulating means
in cascade arrangement with said ‘pick-up coil
to effect modulation of carrier wave energy dur-
ing reproducing periods, said relay switching
means operatively connecting said amplifier with
said recording coil during recording periods, a
timing motor for establishing a predetermined
recording period, contact means operated by said
timing motor and connected in series with said
relay means and a source of E. M. F. for operat-
ing said relay only during the predetermined re-
cording period, and a momentary contact switch
for initiating the operation of said timing motor.

8, An electronic recording and reproducing de-
vice-comprising, in combinsation, a pick-up coil,
a recording coil, and a signal obliterating means;
an amplifier, relay means for operably connect-
ing said amplifier in cascade arrangement with
elther said pick-up coil or with said recording
coil during reproducing and recording periods,
respectively, said relay means automatically con-
necting a source of energy to the signal obliter-
ating means when the amplifier is connected to
the recording coil, normally open contact means
connected in series with said relay means and a
source of E. M. F., timing means including a mo-
tor and motor-driven cam for closing said con-
tact means during a recording period of prede-
termined duration, a recording control switch
having normally open contacts connected in se-
ries with said motor and a Source of E. M, P, for

. initiating operation of said timing means, and

normally open contact means connected in shunt
with said recording control switeh, said last men-
tioned contact means being closed by movement
of said cam during the recording period,

9. In a signaling system employing a magnetic
recording and reproducing device including a
pick-up coil and a recording coil, a signal oblit-
erating means, an amplifier, relay means for
operably connecting the amplifier in cascade ar-
rangement with either the pick-up coil or the
recording coil so that sald amplifier raises the
level of the energy output of said pickup coil when
connected thereto and delivers amplified energy
Input to said recording coil when connected
thereto, said pick-up coil being connected to the
amplifier input, and said recording coil being
connected to the amplifier output respectively,
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said relay means automatically connecting a
source of energy to the signal obliterating means
when the amplifier is connected to the recording
coil, normally open contact means serially con-
nected with the relay means and a source of
E. M. F. for energizing sald relay means, a tim-
ing means including a motor for closing said
normally open contact means for a predeter-
mined period of time, motor-initiating contact
means connected in series with the motor of said
timing device for initiating operation of said mo-
tor, a radio transmitter having a modulating cir-
cult thereof operatively connected with said am-
plifier when said amplifier is connected with said
pick-up coil, a source of anode potential for said
radio transmitter, and signal emitting means
connected o the output of said radio transmitter,
sald radio transmitter being connected by said
relay means directly to sald source of anode po-
tential when the amplifier is connected to the
pick-up means.

10. A signaling system employing a magnetic
recording and reproducing device including a

pick-up coil and a recording coil, a signal oblit-

erating means, an amplifier, relay means for op-
erably connecting the amplifier in cascade ar-
rangement with either the pick-up coil or the
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recording coil, said pick-up coil being connected
to an input circuit of said amplifier and said re-
cording coil being connected to an output cir-
cuit of safd amplifier so that said amplifier raises
the level of the energy output of said pick-up coil
when connecteqd thereto and delivers amplified
energy input to said recording coil when con-
nected thereto, said relay means automatically
connecting a source of energy to the signal oh-
literating means when the amplifier is connected
to the recording coil, normally open contact
means connected in serles with the relay means
and a source of E. M. F. for energizing said re-
lay means, a timing means including a motor
for closing sald normelly open contact means
for & predetermined period of time, a radio trans-
mitter having a modulating circuit thereof op-
erably connected with said amplifier when said
amplifier is operably connected with said pick-up
coll, & source of anode potential for said radio
transmitter, said radio transmitter also being op~
erably connected by said relay means directly to
said source of anode potential when the amplifier
is operably connected to the pick-up coil, and
signal emitting means connected to the output of
said radio transmitter. ’ ’ :
WILLIAM S. HALSTEAD,

DISCLAIMER

2,385,701.—William S. Halstead, Huntington, N. Y. AuroMaTic RECORDING AND

’ Repropvcive System.  Patent dated Sept. 25, 1945. Disclaimer _filed
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Corporation, approving and consenting. . ‘

Hereby enters this disclaimer to claims 2, 4, 5, 6, and 8 in said specification.
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said relay means automatically connecting a
source of energy to the signal obliterating means
when the amplifier is connected to the recording
coil, normally open contact means serially con-
nected with the relay means and a source of
E. M. F. for energizing sald relay means, a tim-
ing means including a motor for closing said
normally open contact means for a predeter-
mined period of time, motor-initiating contact
means connected in series with the motor of said
timing device for initiating operation of said mo-
tor, a radio transmitter having a modulating cir-
cult thereof operatively connected with said am-
plifier when said amplifier is connected with said
pick-up coil, a source of anode potential for said
radio transmitter, and signal emitting means
connected o the output of said radio transmitter,
sald radio transmitter being connected by said
relay means directly to sald source of anode po-
tential when the amplifier is connected to the
pick-up means.

10. A signaling system employing a magnetic
recording and reproducing device including a

pick-up coil and a recording coil, a signal oblit-

erating means, an amplifier, relay means for op-
erably connecting the amplifier in cascade ar-
rangement with either the pick-up coil or the
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recording coil, said pick-up coil being connected
to an input circuit of said amplifier and said re-
cording coil being connected to an output cir-
cuit of safd amplifier so that said amplifier raises
the level of the energy output of said pick-up coil
when connecteqd thereto and delivers amplified
energy input to said recording coil when con-
nected thereto, said relay means automatically
connecting a source of energy to the signal oh-
literating means when the amplifier is connected
to the recording coil, normally open contact
means connected in serles with the relay means
and a source of E. M. F. for energizing said re-
lay means, a timing means including a motor
for closing sald normelly open contact means
for & predetermined period of time, a radio trans-
mitter having a modulating circuit thereof op-
erably connected with said amplifier when said
amplifier is operably connected with said pick-up
coll, & source of anode potential for said radio
transmitter, said radio transmitter also being op~
erably connected by said relay means directly to
said source of anode potential when the amplifier
is operably connected to the pick-up coil, and
signal emitting means connected to the output of
said radio transmitter. ’ ’ :
WILLIAM S. HALSTEAD,

DISCLAIMER
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