No. 640,273,

Pa'ténte:d lan. 2, 1900.

C. COLEMAN.
ACOUSTIC ALARM SYSTEM.

- | {Application filed Sept, 3, 189_'?".1_
(Ko Model.) | |

_ R—

Cdolk
gt F a2
Q
|~

1:
S

¥ - |
o_4i| ,
O . f”’f
O 4
O R " | ; _5{2'
el | | zﬂz’
L IR Y
{rﬁ I Wm

3 | @oeoooooooaoo
i ]

fil

3
|

WMWY CN

SO0 00000000 E§

J ]
i i
¢
Eanl e R = R e —— ek —y— l!nrll-h—r-"I .

o - o .h
S = _

- ) . ) I
- - . ' . : ' _ : I ! -
. b . .. - - k
e———H— i,

CO00T000006060 Al e J]
Witnesses —

_ S c Ji7 27 >
; W% ' - , C[}f&fe CaZemU:_fLO

%@@W 7”3_;/

-67?25%53- -

THE NTORAIZ . PETERS cO, PHOTC-LITHD, ‘u‘f’AEHlHET{JH, 0. C.




~and exact d@b@l‘lptlml leference bemo' had to

O

Ae,

3¢

40

CLYDE COLI* WIAI\I OF CIIIQAGO ILLINOIS ASSIGN OR,

BY. MESNE ASSIGN -

MENTS, OF TI/VO~TIIIRDS TO TIilE BA”\TIs.FRS ELEOTRIC PROTI’(/TIVT

COIIP&IWT OF SA”\IE PLACE

ﬁ\COUSTlCALARM SYSTEM..

.

S”PEOIFIG.ELTION formmg pmt of Le tters Patent No. 640 2’?‘8 da,ted J anua:.y 2 1900.

Apnhmtwn ﬁled Sentember 3, 1897. serial I\Ir.:-. 650,476

(No model,)

To all whonv it mar J ﬁmw@ww -
Beit knownthat I, CLYDE COLEMAN, a citi-

~zen of the United Sta,te.s residing at Ohmaﬂ'o |
in the county of Cook and Smte of Illmms |
have invented & certain new and useful Im—_

provement in Acoustic Alarm Systems, of
which the following is a full, clear, concise,

the accompanying drawings, for iing a pm't

of this specification.
My invention relates to an &COLIbth alarm
system more particularly adapted to the pro-

tection of wvaults, safes, and &111:111&1‘ inclo-
SUres,

My object is to provide means Whereby any
attempt to cut through or pierce the inclos-

1ing walls of the stmetme will serve to actu-
ate a device Tesponsive to sounds or vibra-
tions to thereby transmit a signal or alarm

To the central or alarm station.

In accordance with myinvention the mclos-—
ing walls or barriers are provided with a se-
ries of acoustic chambers through which it
will be necessary to pass in order to galin ac-
cess to the vault by boring, drilling, or any of
the means commeonly employed for breaking
into inclosed protecting structures. Wlthm
the acoustic chambers or subjected to the vi-

brationstherein devicesare provided which re-

spond tosoundsor vibrations produced in the
chambers to thereby convey a signal to the
alarm-station. Fortheresponsive devwe a 1mi-
crophoneispreferably employed,whichis con-

structed so that the normal resistance there-

through is, say, two thousand ohms, which is
adapted t0 be decreased to, say, ﬁxe Or SiX
ohms when disturbed by soun 11(13 or vibrations.
The microphone may be arranged to short-

circuit & resistance in an eleetrle protective

circuit or otherwise change the normal con-
dition of the ecirenit o “‘“1‘&11%111113 an alarm to
thealarm-station. Anyattempt to piercethe
walls of the va ult WIII thus act to sound an
alarm.

in order to test the system, I provide rheo-
tomes or other sound-producing devices in
connection with the acoustic chambers and

-~ connect them with an actuating device exte-

rior to the acemtw ehamber fmd Independ-

| tlon of one of the acoustic tubes

ent of the 3131‘111 transmitting means where-

by a prearranged sound may be produeed to
determine whether or not the alarm system

1s intact and capable of responding to sounds

or vibrations. Inthe preferred form of test-

ing device 1 prowde a sounder within the
acoustic chamber opemted byan electromag-

net which is connected in a eireuit extendmw
to the alarm-station, where a key or qmtch

18 provided for thlowmﬁ‘ th(, sounder into 0p-,

eration.

- My mventmn f urther contemplates a h{::us--_

ing for the alarm protected by the alarm sys-
tem agalnst entrance and associated with the
acoustic chambers protecting the vault, so

that an attempt to cripple the alarm will be

frustrated, and, further, an improved form
of cable ecmtfumnfr the conductors of the pro-

tective circuit so constructed that any at-

tempt to tamper with the conductors of the
cable will act to sound the alarm.

In the accompanying drawings, Figure 1 is
a view of a vault protected by an aeﬂustle
alarm system 1in accordance with my inven-
tlon. Fig. 2isa pl:zm vlew of a portion of the
acoustic tubes. Ifig. 3 is a detail view of the
microphone responsive devme. Fig. 4 1is a de-
tall view of a circeunit- -opening responsive de-
vice.
ing responsive device. Iig. 6 is a cross-see-
Fig. 7 is a,
longitudinal sectional view of one of the
aeoustm tubes. Fig. 8is a view of a modifi-
calion, showing an inclosed alarm device.
Fig. 9 18 a view of a modmatwn, showing a
mechanical telephone. I'ig. 10 is a cross-sec-
tion of one of the cables emploved Kig. 11
is & longitudinal section thereof. Fig. 12 is
a cross-section of a modified form of cable.

Like letters refer to like parts in the sev-
eral figures.

The vault « lb 1llustrated as resting upon

afoundation ¢, of conerete or masonry, form-

ing part of the inclosing wall of the vault.
Within the foundation a series of pipes or
tubes b0 b are embedded, which are placed at
a short distance apart and extend throughout
the length of the vault to thus afford a bar-
rier which must be passed in order to gain

Fig. 5 is a detail view of a circuit-clos-
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aceess to the vault from beneath. The tubes | nntted electmca,lly to the alaltn-statlon and
is electrically operated the
sounder should be operated by a separate eir-
cuit, or otherwise arranged so that its opem- .
:"tmn is independent of thab of the alarm. |

b b are connected by a transverse pipe or tube

b’ to form a system of interconnected acoustic

chambers, and within a box 0% connected with

‘tube &', is pmwded a mwrophone ¢, having a
dm,phmgm ¢’ and carbon contact ¢ or, in- |
-~ stead, any other device responsive to sounds.
or vibrations within the acoustic chambers.
- I have illustrated the responsive device in |

connection with one form of electric protec-
tive cireuit;
is equally-applicable to other forms.
microphone-contacts are placed in the pres—

ent instance in multiple with a resistance d,

included in an-electric circuit d’ d-, extend—
ing to the alarm-station and there Conn_ected

with any desired form of signal device, as a

magnet e, acting upon an armature- lever ¢,

| bala,need by a spring e? and carrying a pointer

- 20
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or arm ¢3, adapted to vibrate between con-

tacts e* e* to close the local circuit containing
Upon an increase

the battery ¢® and bell é°.
or decrease of the current in the protective

circuit the local circuit is closed to sound the |
alarm. Any noise or vibration within the
acoustic chambers will thus actuate the mi-
crophone to lower the resistance thereof and
short-circnit the 1eSIStance d, thus actuating

the alarm.
Instead of formmfr the acoustm ehambms

from mtereonnectmﬂf tubes or pipes they may
be formed by the placingof boxes 1 within |
the walls or otherwise forming acoustic cham-

bers which must be passed and disturbed in
an attempt to pierce the wall.

~ the acoustic chamber is shown in the f01m of

S a hollow wall produced by the metal plates
g ¢g' of the vault being placed at a short dis-
The chamber thus formed is
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tance apart.
shown asconnecting with the acoustle cham-
bers b b by means of pipe or tube g*. '

In order to test the acoustic responsive de- |
vice and to determine whether the system 18-
intact and operative, a sounder, as a rheo-

tome or similar device, is placed within the
acoustic chamber. In the present instance

the sounder comprises an electromagnet /1,
having a pivoted armature-lever A’ arranffed
The%e? |
rheotomesare placed within thesever alacous-
tic chambers, and are preferably connected -
by means of ‘conductors k %' with 4 key or
switeh k* at the central station for throwing

to strike a stop A*to produce a sound.

the sounders into operation when desired.
Any tampering with the responsive device or
with the circuits can thus be detected.
the alarm-circuits be cut, the signal will not

“be conveyed when the sounder is operated.

6o

Likewise the cutting of the conductors con-
necting with the sounder will prevent the sig-
nal from being
make a test. These conditions will indicate
that the system is out of order or that the
same has been tampered with.

the means for transmitting the alarm to the
alarm-st'mtlon, and where the a,larm 18 tmns-

| sound the alarm.

“ed when vibrated to make contaet with con-
tact ctto thus close an alar m- cu‘cmt and sound

but it will be understood that it |
~The

or layer [, Fig

‘On the right | eircuit upon the bending of the tube. -

contacts m m, Fig. 7, may be mounted upon
a rodm’ supported &nd insulated in bearmﬂ*s o

sistance o

It

o given when it is attempted to.

The sounder
: should be operated by means mdependent of |

64_0,273 f

‘the sounder

Instead of employing a responsive device - -

in the form of a microphone a cuemt-openm
may be employed, as shownin Fig. 4 in which

the vibration of the dmphmwm ¢’ serves to
open the circuit throucrh the contact c¢* to

In Fw 5 a reed ¢ is adapt-

&11 alarm

_30 |

A telephone 1ecelve1 > may be employed o

alarm-station.

| as the signal device to respond to. the sounds
or vibrations produced in the acoustic cham-
‘bers, or a mechanical telephone may be em- 85
ployed, Fig. 9, a tube ¢® being extended from
the aeoustw ehambms 130 an ear p1eee at the:_ o

To protect Lhe fi,eoustlc tubes or cha,mbels'- o

“against being cut or severed, 1 preferably
provide an eleotmcal protectlon for the tubes, =
‘which may 00n31st of an inner metal coating
6, separated by insulation
I' from the body of the tube, the layer and

tube forming opposite terminals of an alarm-

cireuit adapted to be closed together by any

Qo |

95

instrument used to pleree the tubes to thereby =

sound the alarm..

To prevent the tubes from belnﬂ' bent to

‘theside, I preferably arrange eontactcs therein

100

adapted tobe closed togethel tocloseanalarm-

m2 mc. The oontacts rest near the inner faee

Thus

105

of the tube andare broughtinto contact there-

116‘1

| tectlon

In 1*10" 1.--13116 vault is bhOWIl as promded

1 with when the tube is bent to (,lose the rLl.‘;t,]c'lna-~i'_
-l 01reu1t o | T

- The aeou%w bdl”'l ier as discloaed hel ein Co
may be employed for protecting all the walls
of the vault against entrance or may be em-
‘ployed for some of the walls only, other walls
‘being protected electrically or in other man-
or acoustic as well as electrical barriers
‘may be employed to thu% afford a double pro-

110

also w1th an electrical barrier consisting of

electr ical conductors 0 0 in cirenit with are-
the circuit e‘{tendmﬂ' to alarm
'meehamsm at the alarm-station, whlch may -
| be of the type above described. .
‘employing a protective eircuit of a fixed na-

‘ture variable rheostats or other variable de-
TI25

vices may be included in circuit, as 111115-

120

Instead of

trated diagrammatically by the czrcles /e p :

in accordance with the prior art.

- The acoustic barrier is partlculmly advan--
tageous for pmtectmﬂ‘ the bottom inclosing .
walls of vaults, since vaults often contain
contents which eannot be readily removed to

130

permitthe laying of an electrical barrier upon |

the floor.

[ be readily mserted 1nt0 holes bored thrmwh

“Insuch casesthe acoustictubescan
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- a sheath 7', of lead or other/conductor.
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the foundation material and an impervious |

barrier thus produced. - | |

As illustrated in Fig. 8, the conductors of
the protective circuit extend to an alarm in-
closed within a housing which is protected
against entrance by means of the electrie
protective circuit which envelops and sur-
rounds the alarm mechanism, so that any at-
tempt to enter the housing to tamper with the
alarm mechanism will sound thealarm. Any
noise or vibrations produced in the acoustic
chambers inclosed in the walls of the vault
will thus effectually act to sound the inac-
cessible alarm mechanism. The protective
circuits inclosing the alarm mechanism are
shown diagrammatically, and it will be un-
derstood that any arrangement of the circuits

and any form of conductors may be employed

which will sound the alarm when tampered
with. When desirable, the alarm-housing
may be provided with acoustic chambers in
the walls to sound the acoustic alarm when
entry is attempted. | - |
In order to prevent tampering with the pro-

tective conductors extending between the pro-

tected structure and the alarm-station, I have
inner tube 7, of rubber or similar flexible ma-
terial, which is filled with mercury or other
conducting fluid. Surrounding this tube is

mercury thus forms one conductor and the

lead the other, and any attempt to pierce the
~cable will permit the mercury to flow into

contact with the lead sheath and short-cir-
cuit the circuit to sound the alarm. Where
a number of circuits are to be employed, a
second rubber tube 7* may surround the
sheath 1’ and a second body of mercury may

be placed in the annular space between this

rubber tube and a rubber tube 72, surround-

ing the same, and upon the exterior of the
~outer tube may be placed an outer lead

sheath 7. o T
Having described my invention, what I

claim as new, and desire to secure by Letters

1. In an alarm system, the combination

~ with the foundation-wall of a vault or other
50 inclosure to be protected, of a series of inter-

55

connecting acoustic tubes embedded therein,

and a signaling device at the alarm-station
responding to sounds or vibrations in said

acoustic tubes, substantially as described.

2. In an alarm system, the combination
with the foundation-wall of a vault or other
inclosure to be protected, of a series of inter-

connecting acoustic tubes embedded therein,

a microphone associated with said tubes, an

Rl 3

The

i Witnesses:

electric circuit extending therefrom to an

alarm-station and a responsive deviee thereat

actuated by said microphone, substantially as
deseribed. - T

6o

3. In an alarm system, an electric protec-

tive circuit extending between the vault or

other inclosure to be protected and the alarm-
| station, a microphone, a resistance in parallel

therewith, and a signal device at the alarm-
station operated by the shunting of the con-

trolling-current by the microphone to alter

the current and actuate the signal device;
substantially as described. --

4. In an alarm system, the combination

with a vault or otherinclosure to be protected,
of a series of acoustic chambers in the wall

‘thereof, a responsive device, as a microphone,

75

responsive to sounds or vibrations produced
in the acoustic chamber, a signal device atthe

centralstation,electrical connections between
the same and the responsive device, and a
sound-producing device situated within the
acoustic chamber and means at the central
station foractuating said sound-producing de-
vice to produce a signal, substantially as de-

-seribed. -
devised a novel form of cable comprising an |

5. In an. alarm system, the combination
with a vault or otherinclosure tobe protected,
of a series of acoustic chambers in the wall
thereof, a responsive device, as a microphone,
within the acoustie chamber, a signal device
at the central station, an independent inclo-

sure therefor having an acoustic chamber in

the wall thereof, a responsive device, as a mi-

~crophone, within the acoustic chamber, and
‘electrical connections between said signal de-
vice and the responsive devices in said acous-
‘tic chambers, substantially as desceribed.

6. In an alarm system, the combination
with a vault or otherinclosure to be protected,
of aseries of interconnecting tubes embedded
in the wall thereof said tubes being provided
with outer and inner relatively -insulated
sheaths, an electrical alarm adapted to be

sounded by the closing of said sheaths to-
gether, and a responsive device, as a micro-

phone, placed within the chamber formed by

said interconnecting tubes, and a signal de-

vice connected with and responding to the

actuation of said responsive device, substan-
o 11O

tially as deseribed. _

In witness whereof I have hereunto sub-

_ seribed-m’y.._nam_e;i_ni the presence of two wit-.
nesses. | | |

'~ CLYDE COLEMAN,

- W. CLYDE JoNES,
M. R. ROCHFORD..
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