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My invention relates broadly to radio signal
systems, and more particularly to a radio sig-
naling’ system for intercommunication between

a plurality of public service boxes and a central

g control station.

- One of the objects of my mventmn is to sup-
plement existing cable’' connected police or fire
boxes with relatively inexpensive transmitter-
receiver assemblies that are practicable for in-

1¢ stallation within the appropriations generally
available in small municipalities. .

Another object of my invention is fo provide
means for permitting a citizen or person to
readily effect the transmission of a signal to a

15 central station in cases of emergency from a
public service box.

Still another object of my invention is to
provide an automatic call means for identifying
any parficular box for effecting the transmis-

20 sion of radio signals from public service hoxes
to a central station. _
- A further object of my invention is to pro-
vide a radio transmission system for public
service boxes that is initiated in operation when

28 the housing door of the public service box is
‘opened, and which will be automatically de-
energized when the housing door is closed.

A still further object of my invention is to

‘provide a construction. of public service box
30 having means for automatically rendering op-
erative a radio transmitter and simultaneously
and selectively actuating an automatic periodic

identifying eall or modulating system and radi- .

ating a signal to a central station,

35 Another object of my invention is to provide
a signaling system for intercommunication be-
tween a plurality of both mobile and fixed radio
transmitting and receiving stations by which
voice signals, identifying code ‘signals and com-

40 binations of such voice and identifying code
's;ignals may be transmitted to a central sta.-

ion
~ Still' another obJect of my invention is- to
provide an arrangement of antenna structure

45 adapted to be mounted on public service boxes
over the area of a community for directively

transmitting radio signals to a central station

with minimum mutual interference.

A further object of my invention is to pro-«

- 60 vide an afrangement of signal receiving system
. for public service boxes in which a signal light

is energized adjacent the box when a radio sig- .

~.nal is. incident upon the box for attracting the

. attentlon of a patrolman who may then open the .

box thus automatica.lly placmg in operatlon a

(CL.250—86)

loud speaker sound reproducer for delivering
‘the message being transmitted.

Other objects and advantages of my inven-
tion will be apparent during the course of the
following specxﬁcatlon &

In, the accompanying drawings, forming a
part of this specification, and in which like nu-
merals are employed to designate like parts
throughout the several views: .

Figure 1 is a schematic diagram of the ar- 10
rangement of my invention, comprlsing an ultra
high frequency transmitter and receiving as-
-sembly and diagrammatically showing the posi-
tion of the automatic master control switch in
opposite extreme positions, the citizens control 15
switch and the selective signal transmission con-

" trol; Fig. 2 is a block diagram showing the ar-

rangement of the transmitter and automatic
control circuits; Fig. 3 is. a block diagram of
the arrangement of the receiver and automatic 290
control circuits; Fig. 4 is a front elevation of a.
public service box, signal light, and pedestal
mounting illustrating the antenna arranged --

* thereon:; Fig. 5 is a side elevation of the public

service box, signal light, antenna structure and 28
pedestal mounting shown in Fig. 4; Fig. 6 is a
fragmentary front elevation, shown partially in
section of the ultra high frequency directional
antenna-reflector -and - call-light unit used in
combination with the public service box; Fig. 7 30
is a transverse horizontal section taken on the
line 7—1 of Fig. 9, but showing the door of the
public service box closed and illustrating the
corresponding position of the master control-
switch that conditions the transmitter; Fig. 8 35
is a transverse horizontal section taken on line
7—1 of Fig. 9, but showing the door of the
public service box open and the master control
switch in a posmon to render the transmitter
"operative by voice modulation; Fig. 9 is a front 49
elevation of the public service box showing the
door open, and illustrating the panel arrange-
_ment of the radio transmitter and receiver;
Fig. 10 is 'a transverse horizontal section.
through the'public service box taken on the line 4§
10—i0 of Fig. 9; Fig. 11 is a schematic diagram .
in somewhat larger form of the arrangement of
the automatic call-light circuit, citizens switch
and master switeh for the public service box;
Fig. 12 is a side elevation of the synchronous 50
motor and coded ca,m arrangement and selec-
tive connecting means employed for controlling
the modulating circuits of the transmitter of
‘my invention; Fig. 13 is a front elevation of the

coded cam and selective spring contactor ar- 88 ‘
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rangement as employed in Fig. 12 of my inven-
tion; and Fig. 14 is a schematic diagram of a
modified form of oscillator and ultra high fre-
quency radio transmitter circuit embodying my

. invention.

While I have disclosed preferred embodiments
of my invention in the specification hereinafter
following it .will be understood that various
modifications are contemplated within the scope
of my invention, and I do not intend that my
invention shall be limited to the particular form
shown.

My invention is directed to a public service
system for municipalities employing radio as a
means of communication, to supplement existing
cable connected public service boxes. My system
also eliminates the necessity of metallic circuits
between public service boxes and division sta-
tions, or other radio headquarters.thereby greatly
decreasing installation costs and facilitating in-
stallation of public service systems in munici-
palities. The systéem of my invention supplies a
definite need in present day police, fire and pub-
lic service communications.

The system of my invention enables the in-

stallation of the “Radio-Box” which is a term I.

" have coined in lieu of the heretofore existing

30

36

public service box, to be made with but few
changes in existing systems. The “Radio-Box”

is designed to replace and supplement the various .

types of wired boxes in general use at present.

Where this equipment is installed in wire
connected boxes at present employing the “call
light,” the “call light” mounting is replaced by
a modification which acts as an antenna system
mounting, as well.

In remotely located boxes which do not usually

incorporate the ¢‘call light” it is not necessary
to install the aforementioned combination light
and antenna mounting. Remote boxes are usu-

- ally devoid of any commercial power supply, and

60
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In such cases it will be necessary to construct
a weather and. tamper proof storage battery
housing near the “Radio-Box.”

The entire transmitter-receiver assembly is
designed to be removed from the box as a unit.
The radio .assembly is secured in the housing
by six or more wings, or knurled studs to facili-
tate quick replacement when service is necessary.

Every effort has been made to standardize hoth
radio components, and complete assembly sizes.
This assures the lowest possible maintenance cost
and renders the system conversion cost, from
wire to radio, so low that it is within reach of
the small municipalities. This principle of low
cost procurement materially assists the smaller
communities, which are unable to have the nec-
essary number of police or fire box installations,
due to the prohibitive cost of equipment and
lines, and budgetary limitations.

The antenna system consists of a one-quarter
wave vertical antenna. A parasitic reflector
spaced on the same adjustable mounting which
‘carries the antenna is located one-eighth to
three-eighths wave lengths behind the antenna.
The antenna and reflector assembly is adjust-
able for directional characteristics and may be
locked in position when adjusted, by a collar and
set screw device on the box housing.

An indispensable function of modern police,
fire or public service communication is that the
radio channel or system, may be made available
for citizen emergency use. I provide a “Cltlzen S
Alarm” as part of the regular police box equip-
ment in the “Radio-Box.” For this purpose a

2,214,101

glass covered trip switch, or the equivalent, capa-

ble of being reset, is included as part of the -

“Radio-Box” equipment. This switch is con-
nected in multiple across the transmitter master
control spring switch and employed by the citi-
zenry for emergency use only.. The tripping of
this switch puts the transmitter on the air, and
automatically broadecasts the box number once
or more a minute. It does not open the voice
channel to the citizen, as the housing box door
is still closed. The reception of a-series of box
number calls at the division station, when no
answer can be obtained from the box, will con-

‘stitute an alarm sufficient immediately to dis-

patch cars to the scene.

An electric induction motor or equivalent type
of synchronous clock motor, is employed.to op-
erate a cam device having the police, fire box
or other identification. 'This cam, revolving at
one revolution per minute actuates a contactor,
which in turn operates an audio frequency tone
modulation system. An inverse feedback ar-
rangement, or a buzzer, in the modulator tube
grid circuit, is employed as the source of modula-
tion, This modulating circuit is controlled by
the revolving cam, which automatically broad-
casts the box number once or more every min-
ute, while the transmitter is in use. By this
means it is possible to record each box number
at the receiving point, or precinct station-house.

It is considered that the application of this
automatic call identification system, (the syn-
chronous clock operated cam) fills a definite
need in police, fire or similar types of radio
services in use at present.

Near the left ‘edge of the transmitter panel
is mounted a master control, door type spring
switch. The purpose of this switch is to auto-
matically turn off the transmitter when the out-
side door of the box mounting is closed. When
the latter door is opened, this spring switch
closes and turns on the power supply to the trans-
mitter. Thus the transmitter is in operation

-only when the housing door is opened, and is au-

tomatically turned off, when the door is closed,
unless turned on by the use of the “Citizen’s
Alarm” switch, when it must be reset by the
officer or service department.

As several low powered ultra high frequency
transmitters will be operdting on the same or
contiguous frequencies, it is considered necessary
to employ a crystal controlled oscillator circuit.
At the present stage of development of the radio
art it is not practical to employ crystals having
a fundamental frequency in excess of 15 mega-
cycles. Crystals of this frequency produce sufi-
cient power and stability to permit satisfactory
doubling, or quadrupling to the desired frequency
in two, or at the most, three tubes. The an-
tenna-reflector type of directive radiation system
employed is depended upon {0 reduce interfer-
ence on the same or contiguous frequencies.

As the receiver functions twenty-four hours a
day, semi-automatic operation is obtained. An
important part of‘modern police work is the quick
response obtained through the modern communi-
cation systems. One of the most effective devel-
opments for “calling” is the red “call light” pro-

.vided in the “Radio-Box.” It is necessary to em-

ploy a single pole single throw relay, or the equiv-

alent, operating from the receiver output. The .

purpose of this relay is to normally function with
the receiver, when the box is not in use, as the
control switch for the red “call light.”
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similar in 'type to the transmitter control switch,
will throw the output poweér operating this relay

_from the “call light” relay control circuit to &

. loud speaker, which is an integral part of the
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. receiver.

When the box housing door is closed,
the “call light” responds te impulses from the
receiver output. When this door is open, the
receiver output is automatically transferred to
the loud speaker for voice or modulated signal
reception. Special removable cams or manusal
key operation may be employed at the headquar-
ters station transmitter to send out emergency
flash groups, riot calls or a particular box num-
per.

These flash groups, box numbers or code sig-

‘nals. are received by the “Radio-Box” as either

light flashes, when the “Radio-Box” is not in use,

. before the officer arrives, or as modulated code

signals when the receiver loud speaker is in use.
This automatic interchangeable use of the radio
receiver to operate either. the light flashing re-
lay or the loud speaker insures secrecy when the
“Radio-Box” is not in actual use, as the loud

" speaker is cut out of circuit, and does not re-

spond to voice reception until the door is opened
by an authorized person.

The “Radio-Box” design permits the employ-
ment of frequencies recently assigned to Gen-
eral Experimental, Police, Fire and Forestry
Services by the Federal Communications. Com-
mission. Among those frequencies are the ones
chosen for the initial tests and are between ap-
prox1mate1y 128 megacycles and 141 megacy-
cles.

The transmitting and receiving -apparatus is
compactly assembled within a standard type of a
public service call box such as a fire or |police
box adapted to be mounted on the usual pedes-
tal support on the sidewalk or building structure
or in any other box such as on board a train or

fire truck, or police or fire boat. The transmit--

ter and receiver have the circuits thereof pow-
ered from the available source of alternating cur-
rent power supply or battery. _While the trans-
mitting range of the transmitter is not critieal,
I have successfully communicated distances of
five miles or more using the circuits of my in-
vention at ground levels. At elevated positions,
the transmitting range of the equipment is sub-
stantially greater. The transmitter includes a

high frequency oscillator and frequency mulfi- -

plier connected to a power amplifier which in
turn connects to a special form of directive ra-

diating system. A moduldtor circuit is em- .

ployed for controlling the high frequency energy
supplied to the radiating system. The modulat-
ing circuit is unique in its arrangement as the
modulator may be voice controlled, or modulated

- by prearranged audio frequency 51gnals or at

60

successive repeating time intervals a combination

of voice controlled and prearranged signals may -

be employed.
The prearranged audio frequency modulation

" is effected-by means of a motor controlled audio

65

70
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frequency oscillator.. The audio frequency oscil-
lator is rendered effective on the modulation cir-
cuit of the transmitter in accordance with pre-
arranged code signals under control of a suitably
calibrated disc or cam device driven by the mo-
tor. In direct current instalfations, the driving
motor may be a simple series wound direct cur-
rent motor_ associated with a suitable reduction
gear operating the code. transmitting device)

When alternating current is ‘available, a syn-’
.chronous motor is used for dnving the trans-

3

mitter device. The driving motor for the auto-
matic modulation system continuously drives the
transmitter disc or code cam so long as the trans-
mitter is energized. ‘Accordingly, a repeated au-
dio- frequency identifying signal is transmitted
successively during the voice modulation of the
transmitter. This repeated signal serves as an

identification of the transmitting station and

does not offer serious interference with the voice
modulation as the voice modulation is intelligi-
ble through the spaced successive interruptions
offered by the code signals. This call when re-
ceived more than five or six times without an
accompanying voice modulated signal, automati-
cally constitutes an alarm at the central station.

This immediately dispatches mobile or portable -

units to the scene of the original box to deter-
mine the reason for the lack of voice communi-

‘cation, or response.

The transmitter disc or cam containing ‘the
prearranged contactors for closing the signal
modulation circuit may be supplemented by a
transmitter disc or cam contactors arranged to

. effect the transmission of riot or fire calls and

the like. This extension of my invention is Pos-
sible by adding on the drive shaft of the driving
motor a supplemental transmitter disc or cam
carrying prearranged signal contactors thereon
capable of transmitting the alarm signals. These
transmitter dises or cams may be selected by
means operative interiorly of the call box when
the call box door is opened by a mechanical con-
trivance to shift a brush member, from one trans-
mitting disc or cam to another. A number of
such transmitter discs or cams may be provided
with a brush .control member capable of being
shifted to any one of the several positions for
effecting transmission of a° particular group of
signals.

As heretofore noted, the transmitting and re-
ceiving apparatus is compactly assembled. with-
in the call box and the warning light mounted
above the call box on a suitable support adapted
to carry the transmitting and receiving antenna.

In order to render the equipment universal in

character and capable of being readily installed
in various locations about a central station, the
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antenna structure is capable of being angularly =~

adjusted in position on the support above the
call box. Moreover, the antenna structure is
equipped with an emitting portion and a reflect-

ing portion capable of adjustable spacial relation

one with respect to the other.. Because of the
many ‘differences in directional characteristics
encountered in installations embodying my in-

vention, the antenna structure must be capable”

of different angular arrangement in various
planes so that I provide for the adjustment of the

50

55

antenna structure in different angular positions -

with respect to the vertical as well as various po-
sitions with respect to the transverse spacial re-

60

lation of the emitting portion with respect vo .

the reflecting portion. Such changes in angular
" position are particularly valuable where obstruc-

tions to the radiation of high fréquency energy
may occur. The antenna reflector type of radia-

65

tion system which I employ is depended upon &o

‘reduce interference on the:same or contiguous

frequencies when a plurality of stations are used.
The adjustable arrangement of the antenna
structure of my invention is advantageous in ar-

70 -

ranging the antennas on different call boxés in-.

variotis directions.to coact with a central station-
One call box sta- -

without mutual interference.
tion’ has negligible effect upon another call box

75f
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station for the antenna arrangement at each call
box station is so devised as to emit the high fre-
quency energy in that plane of polarization which
will be received at the central station irrespec-
tive of energy being simultaneously emitted from
other call box stations in the ares about the
central station. The antenna structure herein
disclosed is the subject matter of a divisional
application, Serial No. 274,255, filed May 17, 1939,
for Antenna system. .

I am not unmindful of the problems which
arise in multiple systems of transmission where-
in a number of permutations and combinations
of transmissions may occur at the same fre-
quency for signals transmitted to the same cen-
tral station, whether the system be for purposes
of fire, police, general communiecation, traffic con-
trol, marine, aviation or mobile systems gener-
ally. However, the central station may be read-
ily equipped with directional receiving means
capable of discriminating against signals in cer-
tain areas while allowing reinforced reception of

signals in other areas and consequent increase.

in signal to noise ratio. Moreover, I coniem-
plate in my system the employment of sequence
transmission in cases of emergency so that an
authorized agent at any one of the call-boxes

may be informed from a central station to stand.

by pending the clearance of an emergency call
‘or priority message from some other call box
station. )

The receiving apparétus employed within the.

call box is continuously energized and maintained
in operative condition prepared for the: recep-
tion of signals. A relgy operated from the out-

put circuit of the last stage of power amplifica-.

tion is functioned so long as a modulated signal
is received by the receiving apparatus to:close a
power supply circuit to an indicator light visible
from the exterior of the call box. This provides
a signal for attracting the attention of a patrol-
man to the call box whereby the patrolman will

~ be informed of the fact that a modulated signal

is being received and will utilize the receiver at

45 the call box for audibly receiving the signal.

55
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While the receiving apparatus is maintained in
operative condition at all times, the loud speak-
er winding is normally shunted for preventing
reproduction of sound when the call box is
closed.

The call box is provided with special forms of
control switches, one of which I have designated
as the citizens alarm switch S: operative from

.the exterior of the call box and the master con-

trol switch S1 operative automatically upon the
opening of the call box for conditioning the
transmitter, the microphone circuit and the au-
tomatic modulation means. The citizens alarm
switch comprises a suitable tumbler member
which may be angularly displaced under control
of a control member operative from the exterior
of the case to close an electricel contactor
against the tension of a spring. The:contactor
is normally held open by spring tension but upon

angular displacement of the tumbler by operation

of the control member from the exterior of the
case the contactor constituting the citizens alarm
switch Sz is closed, energizing the transmitter cir-
cuit and starting the automatic modulation sys-
tem. The fact that the call box has been operated

immediately results in the automatic transmis- .
sion of repeat signals identifying the particular.

call box. This signal capable of being received

by the central station (or by cruising police cars -

and other st_;ations) immediately informs the cen-

2,214,101

tral station of conditions existing at the particu-
lar call box so that the central statfon is enabled
to dispatch police to the calling location. As
noted, any person can operate the alarm by op-
erating the citizens alarm switch from the exte-
rior of the call box. An authorized person car-

rying a key to the call box is enabled to open -

the call box and in doing so, the spring actuated
master control switch S: is automatically oper-
ated, closing the microphone circuit, insuring the
completion of the voice input circuit to the trans-
mitter and disconnecting the shunt path to the
loud speaker winding- of the receiver. It will be
noted that the citizens alarm switch Sa is con-
nected in parallel with the power circult con-
tacts of the master control switch Si so that the
transmitter may be conditioned for operation
either from the exterior of the call box by opera-
tion of switch Sz or automatically conditioned
upon opening of the call box by operation of
switch Si.
switch Sz hds not been actuated from the exterior
of the call box, the transmitter is placed in oper-
ative condition upon opening the door of the call
box.

Reference character 20 designates the public
service or police or fire box having a door 2{ and
locking means 22 therefor. Within the box 20
there is contained a radio transmitter and re-
ceiver system, The transmitting apparatus in-
cludes a synchronous motor 23 which controls

‘through a contact system'an audio frequency

tone generator such as a buzzer of 1000 cycle fre-
quency shown at 44. The buzzer 44 and modu-
lator (08 are rendered effective on the modula-
tion circuit of the transmitter in accordance
with prearranged code signals under control of
a plurality of coded cams 24, 25, 26, rotatably

- driven by the shaft 27 of motor 23. The cams

are made of metal such as brass and cdrry a
plurality of insulated insets 28 at their outer pe-
riphery. A spring contactor 29 is slidably and
adjustably mounted axially of the motor shaft
and selectively engageable with a selected one of
the cams 24, 25, and 26. The spring contactor
29 is operable from a position exteriorly of the
panel 30 by means of control handle 31, said
handle being provided on one side with a plu-
rality of notches 32 for maintaining the spring
contactor 29 in selected relation with a selected
one of the coded cams 24, 25, 26.

The transmitter system includes a voice mod-
ulation circuit comprising transformer 33, mi-
crophone 34, and a source of potential such as
rectifier 35, and the audio frequency modulator
44 is connectible In shunt with the microphone
34. The transformer 83 has the secondary wind-
ing thercof connected with the input of modu-

“lator tube 100. The output of the modulator

tube 100 includes transformer 01 which con-
nects to the power amplifier system 102 for con-
trolling the transmission of high frequency sig-
naling energy from the radiation circult 103.
The transmission circuit is energized from the
high frequency oscillator circuit constituted at
tube 104. The oscillator circuit is controlled by
constant frequency by means of electric mechan-
ical vibrator or piezo-electric crystal 106. The
power supply circults are energized from trans-
former {06 having a primary winding (07 con-
nected with the power supply system for a plu-
rality of secondary windings indicated at 108,
109, 110. Secondary winding 108 supplies plate
potential for the full wave rectifier 111. Sec-

" ondary winding 109 supplies cathode heating po-
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tential vfor the full wave rectifier i1{. Sec-

ondary winding 110 supplies cathode heating po-.

tential for all of the tubes of the transmitter.
The full wave rectifier 111 delivers rectified cur-

-rent to the filter circuit {2 across which po-

tentiometer {14 is connected and from which
sultable potentials are supplied for the plate

“circuit of the several tubes of the transmitter.

Operable from without the box 20 is the citi-
Zens control switch indicated at Sz. The switch
Sz comprises a shaft 38 extending outwardly
through the opening 39 disposed in the door 21,

" A handle 46 is arranged on the outer end of

16
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- Hvers energy to the regenerative detector circuit

40

the shaft 38. The inner end of the shaft 38
projects through the panel 80 and carries a cam
4f. Cam 4i serves to actuate a contactor 42
against the tension of spring 43. The action of
turning the handle 40, closes the contactor 42
and automatically energizes the transmitter, and
automatically starts the motor 23, thereby op-
erating the transmitter for radiating a series of

-code signals under control of the coded cam 26.

The operation of the switch Sz does not connect
the loud speaker 36 to the receiver circuit and
therefore the voice channel is not closed by the

-citizen.

‘The circuits of the receiving system are ener-
gized from the same power supply system which

supplies energy to the transmission system. The

receiving circuit comprises a connection to the
antenna system which may be the reflector 87
shown more particularly in Figs. 4, 5 and 6 con-
nected through series condenser {5 to induc-
tance ({6 which connects to the tuned input
circuit of amplifier 1§7. The amplifier {17 de-

§19 through suitable transformer 120. The out-
put of detector circuit {9 connects - through
audio frequency transformer 12{ to the input of
the first stage of audio frequency amplification

designated at 122. , A second stage of audio fre--

quency amplification may be employed as indi-

..cated at 123. The output circuit of the second

stage of audic frequency amplification connects
through output transformer 124 to the winding
125 of the loud speaker 36 so that the winding
128 is normally energized continuously by the
receiving system except that it is rendered in-

" effective by reason of the shunt circuit effected
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by contacts 54 and 55 of the master control door
switch S1.

The output circuit of the last stage of
audio frequency amplification indicated at 123
contains the winding of control relay 45 having
contacts {26 which connect with the call light
87. Thereby, the call light is illuminated from
energy supplied from power supply circuit (27
when the signal is incident upon the recelvmg
circuit.

The master control switch S: comprises a, sup-
porting frame &6 which serves to mount a tubuiar
member 47.. Frame 48 carries an insulated grom-

‘met or bushing 48 through which tubular mem-

ber 47 is adapted to move. The numeral 49 des-
ignates a resilient plug adepted to fit into and
project slightly beyond the outer end of the

tubular member 27 and engageable by the door *

21 of the box. Pin member 50 is fixed at its
rear end 5! to the back of the box 20 and ex-
tends into the hollow tubular member 47. In-
sulated plate member 52 is carried by pin mem-

_ber 806 and serves to support contacts on both the

rear and front thereof as shown. A spring 63 is
interposed between plate member 52 and the
back of the box 20. The plug 48 ordinarily
projects slightly beyond the inner surface of the

door 21, so that when the door is closed the tubu-
lar member 47 and consequenily the plate 52 is
rearwardly displaced against the tension of the
spring 53. This action closes a pair of contacts
54 and 55. The contact 54 is carried by the plate

" member 52 and the contact 55 is insulatingly
supported from the rear of the box 20. Contacts

54 and 55 are connected in parallel with the
winding of loud speaker 36 and consequently
maintains’ the same shunted and inoperative
when the door 21 is closed. The numbers 56 and
57 designate dual contacts arranged between the
frame 46 and the plate member 52. When the
door 21 is closed and the plate member 52 re-
tracted against the tension of spring 50 the dual
contacts 56 and 51 are broken. The contact 51
and the coacting contact carried by plate mem-
ber 52 are connected in shunt with thé citizens’
switch Sz. The contact 56 and its associated con-
tact on plate member 52 are connected in series
with the voice modulation circuit containing the
primary winding of transformer 33. When the
door 2{ is opened the contacts 56 and 57 and
their coacting contacts on plate member 52 are
closed by the action of the spring 53 closing the
microphone circuit and insuring the completion
of the voice input circuit to the transmitter. The
contact 54 and its coacting contact 55 are broken,
dlsco.;mectmg the shunt path to the loud speaker

"386.

"The numeral 88 des1gnates the position of
the microphone in the transmitting panel. The
microphone is surrounded and protected by a
suitable guard 59.

The numeral 60 designates the loud speaker
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opening in the receiving panel, said opening being -

protected acoustically from the microphone by
the semi-circular guard 6f. The purposes of
the guards 59 and 61 are twofold, to protect the
instrumentalities from the weather, and to re-

duce.tendency of feedback from the loud speaker -

into'the microphone. :

Referring to Figs.”4, 5 and 6; the numeral 62
designates a pedestal projecting above the box
20 and carrying at its top a cylindrical glass
prism 63 which encloses a suitable call light or
lighting means contained within the prism 63.
Above the prism 63 there is a circular cap 68
carrying a clamp 65, the clamp 65 being adjust-
able in selected angular. position throughout s
range of 360° by means of screw device 6.

40

45

50

Firmly connected to the clamp 65, I provide a -

tubular antenna arm 67 forming a frame for
mounting the antenna structure. The screw 66
permits the entire frame carrying the tubular
antenna arm to be selectively adjusted in posi-
tion. The ends of the arm 67 are provided with
taper threads 68 and slots 68 therein, permitting
the nuts 10 to grip very tightly for securing the
extension members 7! and 85 in selected posi-
tions. The extension member T{ has its one end
12 fitting into arm 67 and its other end 13 bent
at substantially right angles with respect to the
end 72. Projecting upwardly from the end 73
of the extension 1! and protected therefrom by

insulating grommet or bushing 75 there is a.

transmitting antenna 74. The grommet or bush-

ing 15 serves as an insulated support for. the’

antenna 74. The antenna 74 is held firmly in
place by virtue of pressure exerted upon:the
mounting means 15 by the screw 76 through the
grommet or bushing 78.
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The numeral 7 designates a conduit having

its outer end 18 fitting into the end 72 of the
tubular. extension T7i.

The conduit 77 passes

%




10

16

20

25

30

35

40

45

60

66

60

85

70

6

through but Is spaced away from the inner walls

of arm 671 and emerges from the arm through
opening 19 and projects downwardly through the
prism 63. An electrical connection 81 passes
through conduit 717 and tubular extension 11 and
connects with antenna 74 as shown. Arranged
on .the downwardly projecting end of the tube 17,
I provide a plug member 80 with connecting stud
82 projecting therefrom. A detachable con-

‘nection is provided for interconnecting plug

member 80 with a socket member 83 as shown.
A connecting wire 84 extends from socket mem-
ber 83 through a suitable conduit to the trans-
mitter in the call box. : :

Arranged in the end of the arm 67 opposite
that end containing the transmitting antenna
there is another extension tube designated at
85. Extension tube 85 is disposed in a substan-
tially horizontal plane in alignment with exten-

sion 11. . Extension tube 85 is provided at its ex-

tremity with an upwardly extending end 86
carrying a parasitic or power fed reflector 81,
said reflector being separated from said exten-
sion tube 85 by means of insulating grommet or

bushing 88. The insulating grommet or bushing -

88 is held firmly in place by means of pressure
exerted by set screw 89 upon grommet 88. The
reflector is shown at 871 in parallel alignment
with the antenna 14. The reflector 81 is con-
nected through a cable .28 which may extend in
a conduit similar to conduit 717 through arm 67
and through the call light housing to the equip-
ment within the call box 20. For purposes of ex-
plaining my invention, I have merely indicated
the connecting cable 128 in Fig. 6. It will be
understood that cable 128 is well insulated from
the structure of the pedestal mounting and that
a detachable coupling similar to the coupling 80,
83, heretofore described, may be employed in es-
tablishing connection with the equipment within
box 20. It will be understood that the coupling
indicated generally as pin and socket connec-
tions 80 and 83 are well insulated from the struc-
ture of pedestal support and maintain a high de-
gree of electrical efiiciency, allowing the use of
reflector 87 as a receiving antenna if desired in-
dependently of its use in coaction with the direc-
tive antennsa 14 during transmission. Because of
‘the wide range of adjustability of the antenna 74
and reflector 81 and the adjustability provided
by angularly shiftable support 65 with respect to
the pedestal mounting, a high degree of precision
in the directive transmission and receiving char-
acteristics of the antenna and reflector system
is insured. This makes it possible to adjust and
set each of the antenna-reflector combinations
on each of the public service boxes with respect
to the central station with which the public serv-
ice box coacts: The numeral 90 designates gen-

erslly the location of hattery housings for low:

voltage direct current operated boxes.

The antenna 14 and reflector system 87 are so
constructed that simultaneous operation of both
the radio transmitter and receiver may be ef-
fected where the receiver utilizes the reflector as
the receiving antenna provided that the receiver
is tuned to a different frequency than that at
which the transmitter operates. To permit such
simultaneous operation, I tune the recelving cir-
cult. 81—115—116 so connected to reflector 87

that it does not respond to the emitted frequency

of the transmitting circuit 103—118 connected to

. antenna T4.

75

. Another form of my invention which I find ex-.
tremely satisfactory on frequencies above. 100
) . - N .
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megacycles is shown in Fig. 14. In this feedback
oscillator type of circuit inductance coil 91 sup-
plies current to the grids lg of the main oscillator
circuif. The ballast resistor 92 and bias resistor
93 are connected in séries to the heater type
cathode ic and to a midpoint in inductance coil
81 which completes the oscillator circuit. The
plates Ip of the oscillator tube have a pair of par-
allel busses 94 and 95 connected therewith. The
busses are spaced approximately 1 to 2 inches

apart for best results. . Transversely across the-

ends of the busses 94 and 95, I provide an ad-
justable short-circuiting bar 86 to which radio
frequency choke 87 is connected. The modula-
tion circuit for the modified form of my inven-
tion illustrated in Fig. 14 is similar to the modu-~
lation circuit employed in the system illustrated
in Fig. 1. That is, microphone 34 connects
through microphone transformer 33 to the input
of the modulated tube 100, the output of which
connects through transformer 101 to the control
circuit of the high frequency oscillator system.

- The “Radio-Box” design permits the employ-
ment of frequencies assigned to General Experi-
mental, Police, Fire, Forestry and Other Public
Services by the Federal Communications Com-
mission. Among these frequencies were the ones
chosen for the initial tests between one hundred

and twenty-eight and one hundred and forty-

five megacycles. The basic design of the “Box”
permits its use at frequencies up to six hundred
megacycles.

Some of the applications for which this device,
in its fixed, mobile or portable forms, has been de-
veloped and which are embraced by my inven-
tion, are as follows:

A. All public services such as:

1. Fire signal boxes.

2. Police signal boxes. : ’

3. Mobhile fire and police equipment, includ-
ing boats, trucks, aircraft, trailers, etc.

4. Municipal, state and federal forestry fire
control uses. ) '

5. Electric power, gas, oil, water, and com-

. munication service uses.

B. All inter, intra-system ftraffic control and

right of way applications.

C. All marine uses such as ship to shore or ship
to ship applications by individuals, private
organizations or public services of any
description.

. All aviation uses such as airport trafic con-
trol, dispatching, landing, clearing, or em-
gency applications. . ’

. All uses of this system of directional rotatable

antenna-reflector design when applied to

any of the foregoing applications,

~ I have described my invention in certain of

its preferred embodiments but I fully realize

that modifications may bé made and no limita-
tions upon my invention are intended other than
may be imposed by the scope of the appended
claims. : .

What I claim as new and desire to secure by
Letters Patent of the United States is as follows:

1. In a radio call box system, in combination,
& ‘box having a cover and locking means there-

_ for, radio transmitting and receiving means with-

in said box including a modulating system hav-

ing an automatic keying circuit and a voice

modulation eireuit, said receiving means includ-
ing a sound reproducer and signal light means,
said light means being visible exteriorly of said
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. mounted with said casing,
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from the exterior of said box for rendering said
automatic keying circuit effective in the modulat-
ing system, and a cover actuated switch having
& set of contacts operative with the cover closed

for maintaining said sound reproducer inoper-

ative and said signal light means operative; said
cover actuated switch having dual sets of con-
tacts operative with the cover open, one set of
said contacts being connected in shunt with the
aforesaid. switching means, and the other set
of said contacts being connected in said voice
modulation circuit.

2. In a radio call box system, in combination,
a box having a cover, radio transmitting -and
receiving means within said box, said trans-
mitting means inciuding a modulating system
having an automatic keying circuit and a voice
modulation circuit, said receiving means includ-
ing a sound reproducer and signal light means,
said light means being visible exteriorly of said
box, means operative with said box closed for
maintaining said modulating system and said
sound reproducer inoperative, and switching
means operable from the exterior of said box for
operating said keying circuit in the modulating
system independently of the last said means.

3. In a radio call box system, a call box com-
prising a casing having a hinged cover member,

radio transmitting apparatus and receiving ap-.

paratus including 2 sound reproducer mounted
within said casing and having control means
operatively connected with said cover member,
said radio receiving apparatus being maintained
normally in energized condition’ and having sig-
nal means cooperative therewith, and said trans-
mitting apparatus being maintained normally in
deenergized condition, with said cover member in
closed position, said control means being operated
upon the opening of said hinged cover member for
conditioning said transmitting apparatus for the
transmission of signaling energy and said sound
reproducer for the translation of signaling energy
received by said receiving apparatus.

4. A radio call box system comprising in com-
bination, a call box including a casing having a
cover member hinged with respect thereto, radio
transmitting and receiving apparatus mounted
within said call box, the transmitting apparatus
including a voice modulation circuit and a tele-

graphic control circuit, said receiving apparatus -

including a sound reproducing circuit, means
actuated by said hinged cover member when in
closed position for rendering said modulation cir-
cuit and said sound reproducing apparatus in-
operative, said telegraphic control circuit being
operable independently of said modulation cir-
cuit, and means actuated upon the opening of said
hinged cover member with respect to said casing
for rendering said sound reproducing apparatus
operative and said modulation circuit operative
in conjunction with said control circuit for con-
trolling said transmitting apparatus.

5. A radio"call box comprising a call box in-

transmitting apparatus
a sound reproducer
connected with said radio receiving apparatus,
said radio transmitting apparatus including a
moduiation circuit and a keying circuit, means

radio receiving  and

within said casing actuated by the closure mem-

ber when in closed position for maintaining said
sound reproducing apparatus and said trans-

mitting apparatus inoperative, means -operative .

exteriorly of said casing when said closure mem-
per is in ciosed position for energizing said trans-

closure member therefor,.

,;7

mitting apparatus and operating sdid keying cir-
cuit, and means operative upon the opening of
said closure member with respect to said casing
for rendering said sound reproducing apparatus
operative and said modulation circuit operative
for controlling said transmitting apparatus.

6. A call box systeln comprising a call box in-

cluding a casing and a hinged cover member

therefor, a radio tratisthitter and a radio receiver
mounted within said casing, sound reproducing
apparatus connected with said radio receiver,
means for normally energizing said radio receiv-
er, a modulation cireuit and 2 keying circuit for
controlling said radio transmitter, separate cir-
cuit controllers, one of said eircuif controllers be-
ing operative from the exterior of said casing
when said cover member is in closed position, and
the other of said circuit controllers being opera-
tive interiorly of said casing by said cover mem-
ber in open and closed position, means operated
by the last said circuit controller with said cover
member in closed position for maintaining said
sound reproducing apparatus inoperative, means
controlled by the circuit controller which is oper-
ative from the exterior of said casing when said

" cover member is in closed position for energizing

said transmitter and actuating said keying cir-
cuit thereof, and means controlléd By the circuit
controller interiorly of said .c#$ing when the

" hinged cover thereof is opeh fof refiflering sald

sound reproducing apparatus opetative and said
modulation circuit operativeiin conjufiction with

"said keying circuit.

7. In a radio call box system, & eall box includ-
ing .a casing and a cover meémber movable to
either a closed or open positioh with respect 1o
said casing, signal receiving appératus mounted
within said casing and including a sighal receiv-
ing cireuit, a sound reproducer, and & visual sig-
nal control circuit within said casihg, visual
means mounted exteriorly of said casing and con-
trolled by said visual signal control circuit, & cir-
cuit controller mounted interiorly of said casing
and operative under control of the movement of
said cover member- for rendering said sound re-
producer inoperative when said cover member is
closed while maintaining said signal receiving cir-
cuit energized and said visual signal control cir-
euit responsive to signaling energy incident upon
said signal receiving circuit for actuating said
visual signal exteriorly of said casing.

8. In a call box system, a casing, a cover mem-
ber for said casing movable to either an open or
closed position with respect thereto, a radio re-
ceiver mounted within said casing and including &'
signal receiving circuit, a sound reproducer, and

‘5 visual signal responsive circuit within said cas-

ing, means for continuously maintaining sald sig-

. nal receiving circuit in operative condition for the

reception of signaling energy, means controlled
by the position of said cover member when closed
for normally maintaining ‘said sound reproducer
inoperative, ahd means operative by the opening

of said cover member with respect to said casing:

for restoring said sound reproducer to operative
condition with respect to said signal receiving cir-

cuit, said visual signal responsive circuit being

_maintained operative with respect to said signal

receiving circuit independent of the movement of
said cover membes.

9. A radio call box system comprising a casing,
a cover member adapted to be opened and closed
with respect to said casing, radio transmitting ap-
paratus arranged within said casing, said radie
transmitting apparatus including a:¥oelce modu-~
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lation circuit and an automatic keying circuit,”
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means controllable exteriorly of said casing when
said cover member is closed with respect thereto
for conditioning said radio transmitting ap-
paratus and operating said automatic keying cir-
cuit, and means controlled by the opening of said
cover member with respect to said casing for con-
ditioning- said radio transmitting apparatus and
rendering said voice modulation circuit and said
keying eircuit operative with respect thereto.

10. A radio call box system comprising a casing,
a cover member adapted to be opened and closed
with respect to said casing, radio transmitting ap-
paratus arranged within said casing, said radio
transmitting apparatus including a modulation
circuit and a keying circuit, means operative ex-
teriorly of said casing when said cover member is
closed with respect thereto for conditioning said
radio transmitting apparatus and operating said
keying circuit, and means controlled by the open-
ing of said cover member with respect to said cas-
ing for simultaneously conditioning said radio
transmitting apparatus and rendering both said
keying circuit and said modultation circuit opers-
tive with respect to said radio transmitting ap-
paratus.

11. A radio call box system comprising a call
box including a casing, a cover member movable
to either open or closed position with respect to
sald casing, radio transmitting apparatus mount-
ed within said casing, a modulation circuit for
sald radio transmitting apparatus, a keying cir-
cuit for said radio transmitting apparatus, code
means for actuating said keying circuit, a circuit
controller operatively connected with said cover
member, said cover member when in closed po-

2,214,101
" sition operating said circuit controller to main-

tain said keying circuit inoperative with respect

to said radio transmitting apparatus, while main-

taining said modulation circuit also inoperative
with respect thereto, and said circuit controller
being operative upon the opening of said cover

with respect to said casing for rendering both said-

modulation circuit and said keying circuit op-
erative with respect to said radio transmitting ap-
paratus. ‘

12. A radio call box system comprising a call
box including a casing, a cover member movable
to either open or closed position with respect to
said casing, radio transmitting apparatus mount-
ed within said casing, a modulation circuit for
said radio transmitting apparatus, a keying cir-
cuit for said radio transmitting apparatus, selec-
tive code means for actuating said keying circuit,
a circuit controller operatively connected with
said cover member, said cover member when in
closed position operating said circuit controller to
maintain said keying circuit inoperative with re-
spect to said radio transmitting apparatus, while
maintaining said modulation circuit also inopera-
tive with respect thereto, and said circuit con-
troller being operative upon the opening of said
cover with respect to said casing for rendering
both said modulation circuit and said keying cir-
cuit operative with respect to said radio transmit-
ting apparatus, and a selector operative when said
cover member is in open position with respect to
said casing for selectively determining the par-
ticular code means by which said keying circuit
controls said radio transmitting apparatus.

LAURENCE G. CUMMING.
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