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I SAFE ALARM SYSTEM S
Neal N. Tooni, Upper Montclair, N.J.; Doris H. Tooni
administrafrix of the estate of said Neal N. Tooni, de-
ceased. .
Filed May 6, 1958, Ser. Mo. 733,335
9 Claims. (CI 340—224) i

This invention relates to an alarm system and more
particularly to providing a completely metal or partially
imetal enclosure with ‘an alarm system for safeguarding
it from theft or tampering, . : :

It ‘has 2iways been a problem to design a container

_In which vajuables can be kept without fear of having
them stolen. - To solveths problem metal enclosures, or
safes, have been built, Asa precautionary.r_neasure, these
safes are usually constructed with thick walls and doors
and/or are provided with ingenious locking devices. Even
with the added precatition taken, of building more strue-
turally sound enclosures and, in making their locking de-
vices so-calied “buralar proof,” safes still continue to be
burgled. In many instances the carefully designed en-
closure is blown open by an explosive.charge, Frequent-
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Iy, the safe is removed from its original surroundings and .

taken to a piace where it can be opened by the thief with-
out fear of interference or detection. i

If the safe is provided with an alarm system, the alarm

© system furnishes an added measure
can perform the functions of frightening the would:be
thiéf and also notifving the police of an attempted theft,
Such alarm systems have been utilized in the past. How-
©ever, many of these prior systems use wires or cables
connecting externally of the enclosure or-safe. These

‘exiernal connections would warn_the would-be thief that

the safe is provided with an alarm and thereby afford
him the orportunity of disabiing it. Other alarm Sys-
tems are acwuated oaly by shorting or opsning up the
chitits of the sysiem actuator within the safe, usually
- by means -of cutting or crossing wire contacts, Such
alarm systems would not be efective if the safe were
removed to a remote Iocation and opened there.

The presant invention overcomes these disadvantages
‘by providing an alarmn system where no external wires,
cables, connectors, efc. are required. The alarm system

* -actuating device is enclosed entirely inside the safe and is
enabled by any vibration 6f the safe such as would occur
i the safe were moved or jostled. The alarm itself is
at a2 point remote from the safe and is energized when the
actuating ce, which controls a radio - transmitter, - is

enabled. 'Since there are no external connections a person

. attempting 1o tamper with or burgle ‘the ‘enclosure wounld '

not be aware of the presence of :the alarm system.

It is therefore an object of this dnvention to provide a
novel alarm system wherein the actuating mechanism' for .

the slarm sy
_enclesure.

Itisaify
be moved .or tampered with without ener-

stem is entirely self.—ééntained'within the

which capnst j
gizing an alarm. -

It is also 3n object of this invention to -provide*a safe
alarm system which is actuated ‘when

-equippad w
an unautho

ws cne form of a switeh which'
12 device; and ... -

of security since it

2r object of this invention to provice a safe.

can be -

modification’ of ‘the  switch: of .’
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“viding an alarm system actuating

_ceiver, .. The réce:

- range of the trans
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The objects of this inventicn are accomplished by pro-
device, in the form of
a vibration sensitive switch which controls a radio-fre-
quency transmitter, both the switch and the transmitter
being entirely enclosed within the safe. The actuating
device, which is enabled when an attempt is made to moveé
or jostle the safe, energizes the transmitter which produces
a radio-frequency signal. The output sighal from the
transmitter is coupled to the walls of the safe, which are
used as the transmitter antenna, and the signal is thereby
radiated to space. The transmitted signal is picked up
by an’antenna coupled to a radio receiver tuned to the
frequency of the transmitted radio signal. After suitable
amplification, the received signal is utilized to energize an
alarm. In this manner, a totally hidden alarm system is
provided. ‘ ’ .
Referring to FIGURE 1 of the drawings, an enclosure
or safe 1, has a top wall (shown partially broken away) 2.

The safe 1 is also fitted with a door 3 which swings on

“hinges 4. The construction of the enclosure 1 is usually

solid metal, although a portion of it may be constructed
of some non-metallic materizl such as concrete cr granite,’
and the usual locking device (not_shewn) is always pro-
vided, L ) :

A transmitter, generally shown within dotted Iines 6,

in the form of a radio frequency oscillator, is suitably

placed within the safe 1. This oscillator can be in its
own self-contained unit. As shown, the transmitter 6
comprises a triode vacuum tube 7 with circuit elements
connecied to form a tuned-plate type oscillator. Series
feed from the pla‘e to tha grid of triode 7 is provided to
form a regenerative fe=dback path for the oscillator. The
circuit shown is conventional in the art ard any other

. type of suitable escillator circuit may ke used, for exam-

ple, tuned-plate-fured-grid, Fartley, or any other type -
capable of generat’ng radio-fre quency energy. - Connected *
to the plate of tricde 7 is a tuned output circuit 8, which
may-be adjustable, zod which will determine the frequency
at which the triode 7 will oscillate and thereby determize
the frequency of the ontput signal. .
A coil 9 is indectively coupled to the tuned output
circsit 8 and the ends of the coil aré fastened to the metal
side walls of the safz at points 10, It should be noted that
the ends of coil 9 czn be connected 1o any suitable place
on the safe from whence oscillations may be transmstted.
When the transmiiter 6 is energized, energy will be induced
into coil 9 from the sutput circuit 8. and ine outer walls
of the safe 1 will function as the transmitter antenna.. In
this manner, energy can be radiated into space from the
transmitter 6 contained insice
the door 3 open or utilizing an external antepna. . . -
The transmitier 6 is energized from a suitable source
of B+ voltage 11 when an actuating device in the form
of a switch 12 is ezabled. The B source 11 can be any
battery-or other suiiable voltage supply. In this particular
instance, a batterv is usually more suitable since it also

can be self-containzd within the safe. Switch 12, which o

will be described in detail, is shown‘séhematical]y in F1G- -

URE 1. - The acrusting device i2; which is designed to -
be enabled only wkza'the safe 1 is moved or jostled, ¢on-

riects the plate of wiode 7 to the source 11 of B+ volt- -
age.. The whole trensmitter unit including the power- .
supply source 11 znd the.switch 12 is designed for casy -
removal from the in order to facilitate servicing and - -
replacement of peris. ST s e

. The receiver vzt shown within the
has ‘an- entenna. 135 which receives the
signal radiaied fr
received signaj

szfe

g

radio frequency
= the walls of safe’t and delivers the
2 tunad resonant cirsuit 16 of the e
<z unit 14 and the znienna 15, may be-

within the'radius of the transmitting ;
e 6. Since only a single. frequency.

Tocated zt any p

the safe 1, without having’ e

dotted lines 14, -




" is depressed oy placing a suit
- shewn by spherically shaped object 43, upon a holder 45.

Hls used, the compmentc of the receiver 14, for example

antenna 15, and the tuned circuits such as 16, may be -

designed specifically for the single frequency. It should
also be noted that ay the frequency of transmission is
increased, ﬂle phys;cax size of the components, used de-
creases.

The received energv present in tuned circuit 16 is fed
to the control grid of a conventional pentode amplifier

17. After -amplification in amplifier 17, the signal is

coupied by means of another tuned circuit 19 to a second

pentode amplifier 13, - Amplifiers 17 and 18 receive sup-’

ply voltage for their plate and screen grid electrodes
from a suitable source of B4+ potentval 20. This source
may be a battery, or since the receiver is housed ex-
ternally to the safe, it may also be derived from a standard
alternating current source after proper rectification. Po-
tentiometer 21, which is in the cathode circuits of am-
plifiers 17 and 18 functions as a sensitivity control. Ad-
justment of potentiometer 21 establishes the quiescent

bias for amplifiers 17 and 18 and therefore determines

the operating point of the tubes.

The outpui circuit of amphfer 18 comprises a tuned
Tesomant circuit 23 which is also tuned to the frequency
of the signal transmitted from tramsmitter 6. This am-
plified signal voltage is supplied to the anode of a recti-
fier 23. The rectifier 25 may be of any suitable, conven-
tional type such as a silicon of germanium diode, or a
standard vacuum tube diode.  The cathede. of rectifier
25 is cennected to a resistance-czpacitance filter network
comprising capacitors 26 and 27 and resistor 28. The
output of the filter network is 2 D.C. voltage for an ap«
plied A.C. signal from tuned circuit-23.

The D.C. voltage output of the filter network is used
to energize the coil 30 of a relay 31.
movable switch contacts 33a and 344 which engage re-
spectively stationary contacts 335 and 340 when the relay
coil 39 is enerzized by the D.C. current from the filter
circuil. - As shown, the relay is of the “holding” type in
which the stationary contact 345 is connected to the
source of B+ 20. The alarm, shown as 35, is energized

by the closing of switch coniacts 332, 33b, which con-°

tacts, for example, can .be used as the “on-off” switch
for the alarm power supply (mot shown). Any suitable
type of alarm may be used, such as a bell, buzzer, gong
or else connections ‘may also ke made to the central
police burglar alarm system.

By utilizing this holding type of relay, only a momen-
tary signal from the transmitter 6 is necessary to emer-
gize relay 31 and io kezp the contact switches 33 and 34
in a closed position. In this manner, even if the thief
discovers the presence of transmitter 6. inside the safe
and disables it, it will be impossible for him to turn off
the alarm system unless he discovers receiver 14 which
contains relay 31, and then disables the relay. _

FIG. 2 shows one form of the zctuating device 12 which

vice 12, as previously explained, is desizned to be placed
in the circuit of the transmitter 6, at the points indicated
by the crossmarks 13.
contact fingers 37, 37" are fastcned by suitable means
to an insulated housing 38.  Ancther contact member 39
having two protruding contact arms 40-—40’ is secured
within an inselating :nember 41 in any suitable arrange-
ment. Insulating member 41 Tests upon a spring 42 and

.. so long as spring 42 s deépressed, contact arms 40—40”

will not engage contact fingers 37-—37. 'The spring 42

able weight, such as that

The hojder 45 has a slightly concave upper surface 46
with'a radius of curvature greatzr than that of the object
43. In another embodiment of the actuating device 12,

“.shown in FIGURE 3. the upper surface 47 of the hok’er
In ‘this embodiment, ho'v
: - ever, the holdes 43 is similar t0:2’ golf tee; the Upper sur- - -
twre less than the raclus. 5

45 is also shgh: }5 .concave.

faca 47 ha\u“3 a radms of curva

The relay 31 has-
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| is vtilizable with the transmitter 6., The actuating de-

In this embodiment,. two metal

60

- for sazid'transniitter, a coil inductively coupled

_walls of the szfe,ithe metal walls of smd safe so
-an antenna- for .the. radxc- freq.zz

3056 951

of curvature of the ouject 43, The object 43 may be
any suitable weight such as golf ball, marble, etc. -

Any slight jar, bump- or josile to the safe 1, in which . .
the actuating device 12 is housed, will dislodee the obiject :

43 from its holder 45.

This wiil allow the spring 42 to | =~

expand and- contact will be made between the contact

members 37—37’ and 40—40’,
circuit from the power supply source 11 to the plate of
oscillator tube 7. Once the object 43 has been knocked
off its holder 45 the switch 12 cannot be disabled, with-

out first opening the safe 1 and restoring the object 43 -
to its original position. .The choice of the spring 42 and :

‘weight-43 will determine’ the amount of v;branon neces-
sary to actuate the switch 12,

thereby completing the -

FIGURE 2 shows only one form of sthch which the .

actuating device 12 can assume.

Other suitable forms |

of vibration. sensitive switches, for example, mercury *

switches,
switches, and- other types of sw;*ches which are désigned

to be actuated upon mechanical shock excitaticn, can

also be utilized.
The operation of the device shown in FIGURE 1 is as
follows.

inertia type switches, spring - loaded contact

-The transmitter 6 is.set'in an “alert” condition .

by an authorized person whep he opens the safe 1 and

places a suitable object 43 upon holder 45.

from the power supply 11. It should be noted that trans-
mitter 6 is mopvranve except for the period when 2ctuat-
ing device 12 is enabled. This prevents any excess cur-
rent drain on the power supply 11. -The safe 1 is then

closed by the authonzed person and the alarm system |
“alert” condition until the transmiter. 6
When a bouncing, bumping, moving or | .

remains. in an
is enﬂrglzed

This é.,abies_f
" actuating device 12 and- disconnects the transmitter 6

jarring of the safe 1 occurs, the object 43 falls from its
holder 45 and thereby enables actuating device 12 which

connects the plate of triode 7 fo the powser supply 11.

This actuates transmitter 6 and a continuous rzdio-fre- :

quency signal is radiated from the walls of the safs 1.

‘The radiated signal is picked up by the antennz 15 of |

the ‘receiver 14, ampiified by vacuum tubes 17 zad 18,
rectified and ﬁ]tered to produce a D.C. voltage, which
is then used to energize the coil 30 of relay 31. Energi-

zation of relay coil 39 closes conteis 33a and 347 of the g

relay thereby setting alarm 35 into operation. Since
relay .31 is of the “holding” type, a signal of only momen-
tary duration from the transmiiter 6 sets the zizem 35
into ¢ontinuous operauon Such an arrang mem makes
it impossible for “-e thief to silence the alarm sysiem.
While the alarm as shown’ utilizes vacuzm tubes, the
device is of such a nature that it readily lends itsslf to
transistorization. Utilizing tramsistors, the wholz system
cann be made much more compact than when vecuum

‘tubes are used. - Also, the ‘ranpsmitter 6 and the receiver

A

14" may each be housed i its own sub<chassiz. The
transmitter ‘unit 6 may be located at any suifabjz point

within the safe i, and the receiver unit 14 may be located 1.

at any other point within ‘the radius of transmission of
the transmitter.

While one embodiment of the .invention has been
shown, it is obvious that other forms could be vssd with-
out departmo from the ‘scope thereof.
that all matter and description contained in the zhove

d,:,criptior or accompanving drawings shall be imter- :

preted in an illustrative and not-a limiting sens2.
What is claimed is: ‘

It l,S imendad - i

1. A safe alarm system compjsmg 3 safe ha.uw elec- - s

trically

conducting . metal walls, 2 radio tramsmitter for "

producing a radio frequency signal untxrel_y boused within' 7 -

said safe, an'actuating device 10 energize s2id transmitter.
when enah]ed said actuating device eriabled upea the
occurrence ‘of u vibration of the safe, an on-

output circuit, means connecting the ends of s
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said transmitter, a receiver for picking up the transmitted

radio frequency signal, said receiver also having a reldy,
an alarm, means connecting said relay to said alarm to

operate said alarm upon receipt _of"a radio frequency.

signal from the transmitter.

6. A safe alarm system as described in -claim'S wherein

the .mean$ for energizing the transmitter comprises an

" actuating device which is is the normally disabled pos-

2. A safe alarm system as described in claim 1 wherein -

L the relay is of the holding type.-

3. An alarm system for a safe or other type of a pro-
tective container comprising an electrically conductive
enclosure, an osciffator for generating radio frequency
energy within said enclosure, means' for’ supplying the
radio frequency energy generated by said oscillator to
the enclosure, said enclosure thereby serving as an an-
tenna for radiating the radio frequency energy generated

. i by the oscillator, aa alarm, and means for operating said
‘;..alarm in response to the radiated radio frequency energy.

4. An alarm system for a safe or other type of a pro-
tective container comprising an electrically conductive
enclosure, an-oscillator for generating radio frequency
energy within said enclosure, means for supplying the
radio frequency energy generated by said oscillator to
the enclosure, said enclosure thereby sziving as an an-

tenna for radiating the radio frequency eterzy generated

by the oscillstor, means for energizing said oscillator

_ when said enclosure is vibrated, an alarm, and means.
for ‘operating said alarm in response to the radiated radio

frequency energy. ) ‘

5. An alarm system for a safe or other type of. pro-
tective container comprising an enclosure which is com-
pletely electrically conductive, a transmitter within said
enclosure for producing radio frequency oscillations, said
transmitter having an output circuit coupled to said
enclosure whereby said énclosure radiates-the oscillations
produced by said transmittér, a receiver, and an alarm

10
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tion and is enabled upon the occurrence of a vibration .

of the enclosure. : :

7. An alarm-systerm for a safe or other type of pro- - -

tective container comprising an enclosure which is com-
pletely electrically conductive, a transmitter located with-
in said enclosure for producing a radio frequency signal,
an actuating device for energizing said transmitter when
said device is erabled, said device being enabled upon
vibration of said enclosure, an ouipzt circuit for said
transmitter, means connecting said output circuit to said
electrically conductive enclosure, said enclosure serving
as an antenna for radiating the radio frequency signal
produced by said transmitter, a receiver for receiving the
radiated radio frequericy signal, and an alarm device
operated by said Teceiver in response to the radiated
signal. ’ . n

8. A safe alarm system as set forth in ¢laim 7 wherein

~ said receiver has a relay which is energized and operates

said alarm device in response !o the radiated signal.

9. A-safe alarm system as described in claim 8 where-

" in the relay is of the holding type.

25
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system operated by said receiver in response to the 35

ostiliations radizted by said enclosure.
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