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To all whom 6 My Concern: o
Beit known that I, CLYDE COLEMAN, a citi-
zen of the United States, residing at Chicago,

in the county of Cook and State of Illinois,

5 have invented a certain new and useful Im-
provement in Alfernating - Current Alarm
Systems, of which the following is a full,
clear, concise, and exact description, refer-
ence being had to the accompanying

1o ings, forming a part of this specification.

My invention relates to an alternating-cur-
rent alarm system, one object being to pro-
vide a system operated through the agency
of an alternating e¢urrent in such a manner
15 that any attempt to tamper with or defeat

the system will effectually sound an alarm.
A further object of my invention is to pro-
 vide means whereby any attempt to loop the
door-cirenits of the vault or other inclosure
20 to beprotected may effectually be prevented.

In practicing my invention I provide a pro-

tective circuit extending from the protected
structure to the alarm-station and supply the
cirenit with current from an alternating-cur-
28 rent generator, which is preferably located at
the alarm-station. At the alarm-station 1s
provided a responsive device which remains
irresponsive to the normal condition of the
current while responding readily to any
30 changed condition tosound analarm. With-
in the alarm-station is provided an electrical
clement the character of which is varied
from time to time to defeat any attempt to
measure its value and interpolate in the cir-
cuit exterior to the protected structure an
equivalent element. A reaction-coil may be

35

employed as the varying element and may be

formed by providing a winding upon a core

- of soft iron or other magnetic material. The
40 reaction-coil offers a certain resistance to the
pagsage of the current due to the ohmic re-
sistance of the winding and also produces a
counterelectromotive force when subjected to

an alternating or vibratory current which

45 acts as a virtual resigtance, so that the total
resistance to which the current is subjected

ig equal to the ohmic resistance plus the re-
active resistance. Meansareprovided where-

by the reactive resistance is varied from time

¢o to time to thus change the total resistance.
In order to interpolate an equivalent deviee,

draw-

iy

| it will therefore be necessary to determine the

ohmic and reactive resistances of the ele-
ment, which is practically impossible, because
the reactive resistance is constantly varied.
For the purpose of varying the reactive re-
sistance any one of a number of equivalent
means may be employed. For instance, the
current may be varied to thereby vary the re-
active resistance of the coil, or the electromo-
tive force of the current supplied may be va-
ried, or the frequency of the alternations may
be varied by changing the speed at which the
supplying-generator is driven or by chan oing
its winding, or any other change may be made
in the nature of the circuit or the current
whereby the reactive effect of the coil, and

consequently the total resistance to the pas-

sage of the current, is varied. |

- My invention also contemplates-the Provi-
sion of means whereby any attempt to loop
the contacts of the door or other cover of the

inclosure to be protected during the time that

the character of the circuit remains constant
will be frustrated. To accomplish this, the
door-contacts are arranged so that they are
manually inaccessible, and it will thus be im-

possible to defeatthe system by interpolating

exterior to the protected structure an equiva-
lent device during the interval that the cur-
rent is constant, then throwing open the door
and loop the contacts; and afterward discon-
necting the interpolating device before the
constancy in the character of the circuit
changes, to thereby render the alarm system
intact and irresponsive notwithstanding the

fact that the door has been open during the
time that the charactet of the cirenit remains

constant.

The door-contacts may be rendered inac-
cessible in any one of a number of ways—ior
instance, the contacts may be provided at the
swinging edge of the door and inclosed within

a housing, whereby the contacts are always

mechanically inaccessible when the door 18
open, so that it will be impossible to reach
the contacts for the purpose of looping them
together without first

stroying the housing. Again, where a sepa-

rate electrical barrier or inclosure surrounds

the vault one or both of the contacts may be

| located upon the interior of the vault, where-

breaking into or de-
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by they are inaccessible even though the door | tions, to thus vary the reactive resistance of

of the electrical barrier be open. My inven-
tion in this particular contemplates a pro-
tective system wherein the nature of the eir-
5 cuilt is altered at intervals and a vault door
or covering having the contacts manually in-
accessible, whereby the looping of the door-
contacts during the time the cireunit is of con-
stant character is prevented. |
10 In the accompanying drawings, Figure 1 is
a view showing the ecircuit arrangements in
diagram. Fig. 2is a view of the door and in-
accessible contacts thereon. Fig. 3 is a sec-
tional view of the inaccessible contacts. Tig.
15 4 1s a plan view thereof. Fig. 5 is a view of
a modification of the inaccessible contacts.
F'ig. 6 is a sectional view of the electrical con-
ductor. I'ig. 7is a view of the alarm device
therefor. | |
20 Like lettersrefer to like partsin the several
figures.

Lhe alternating-current generator a is pro-
vided at the alarm-station and is connected
by conductors b U’ with the protected struc-

25 ture. Within the protected structure is pro-
vided a reactive coil ¢, comprising a winding
¢ and a magnetic core ¢ The protective

~cireuit at the vault extends to contact d,
thence to contact d’ on the door of the vault,

‘30 through the door-ecircuits d* to contact (&,

thence to contact d*, through eircuits d?, pro-
tecting the walls of the vault, and thence to
winding ¢'. 1In the circuit of the alarm-sta-
tion is provided the coil e of a responsive
35 device, baving also a coil ¢, which is con-
nected in an independent and parallel circuit
JJ'. 'The coils e ¢ act upon a pointer ¢ to
normally balance the same between contaets
g g% connected in a local cireuit with the
40 bell g° and battery g*. Any unbalancing of
the coils ¢ €’ thus causes.the sounding of the
alarm. To vary the induetive or reactive re-
sistance of the element at the protected struc-
ture, any preferred means may be employed.

45 1 have illustrated one form of varying device,

comprising a winding or .coil /i, included in
the circuit of generator ¢ and provided with

a core i, arranged to be moved into and out

~ of the winding a greater or less extent at in-
50 tervals, to thereby vary the current to vary
the reactive resistance of the reactive coil ¢

at the alarm-station. The core 7' may be
raised or lowered by means of a cam %2, driven

by clockwork A% or in any other desired man-

55 ner. 'The reactive coil / affects both of the
coils e ¢’ of the responsive device alike, and
thesame remainsirresponsive. I have illus-
trated in dotted lines means for varying the
frequency of the alternations by varying the

6o speed of the generatora. The generator may, |
the door-circnit may be shunted when de-
sired to permit the opening of the door with-
out sounding the alarm. The switch ! may

as illustrated in dotted lines, be driven by an
electric motor ¢, supplied with current from
mains a®* a®. By means of a rheostat a® or
other speed-regulating device the speed of
65 the driving-motor o’ may be varied, to there-
by change the speed of the generator a, and
consequently the frequency of the alterna-

A

‘the reactive coil c.

‘ture a device %, which will maintain the cur--

During the intervals between the changes
of the character of the current it may be at-
tempted to interpolate between the condue-
tors O 0" and exterior to the protected struc-

rent normal during the period of constancy

of the character of the circuis, the interpolat-

Ing device being connected in eircuit, the door
-then quickly thrown open, and the contacts

d d’ and d® d*looped by means of looping-con-

ductors &' k?, the interpolated device /; then
‘being thrown out of cireuit before any change

-of the character of the current occurs. It

-may be possible to thus maintain the alarm

system intact and irresponsive notwithstand-

ing the fact that the door has been opened.

‘the opening of the door will not permit the
looping of the contacts, and the alarm will

Lo avoid this, I arrange the contacts so that

they will be inaccessible, and in consequence

‘therefore be sounded if such an attempt to

-defeat the system is made.

In Iigs. 2, 3, and 4 I have illustrated one

form of an inaccessible contact in which a
plate p is mounted upon the hinged edge of
‘the door, while upon the casing is mounted
a plate or disk », having a flange ¢, which
surrounds the periphery of the plate p, thus
forming an inclosure within whieh the con-
tacts are placed. The door-circuit d? is con-

‘nected with pins p’ p* mounted upon the disk.

P, while the circuit exterior to the door is

connected with pins ' 7°, mounted on the
disk ».  'When the door is closed, the con-

tacts restin engagement to complete the door-
-circuit. When thedoor is open, the contacts

are separated. A housing is thus provided
~upon the contacts which renders the same
-manually inaccessible.

In Fig. 5 T have illustrated a modification

‘in which an electrical barrier s is provided
upon the exterior of the vault £. Through

thevault-door ¢’ extends a rod s', carried upon

‘the door s?of the electrical barrier. Therod

s’ engages by the end a plug s%, normally rest-

ing between contacts s* s, included in the

protective circuit and united through the

plug. Any attempt to open the door s? will

withdraw the plug $* from between the con-

tacts, and the contacts being inaccessible it

‘will be impossible to loop the same. Con-

tacts are thus provided which will be sepa-

‘rated upon the opening of the door to sound

an alarm, and the contacts are manually in-

‘accesgible, whereby it is impossible to gain

access to the contacts to loop the same to pre-

vent the sounding of the alarm.

A switch [ is preferably provided whereby

be operated by means of a combination-lock

or otherwise protected, whereby it ecan be
-opened only by authorized parties. |
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into a cable extending between the protected
structure and the alarm-station, whereby ac-
coess to the contacts cannot be had without
sounding an alarm. The cable which I pret-

erably employ comprises a casing or sheath-

ing m, which may be made of lead or other

suitable material and in which are inclosed |

the conductors m' m’, &e. Within the cas-
ing m and surrounding the conductors is a
body of liguid, and at some convenient point,
preferably at the alarm-station, the casing m
is connected with a well or reservoir m?
whereby the casing may be maintained con-
tinuously filled with the liguid. The liquid

within the casing is preferably of mercury or

similar conducting liquid, whereby the lig-
uid may form one of the conductors of the
circuit. When the liquid is one of the con-
duectors, it is preferably separated from the
metallic sheathing or casing by means of a
layerof insulationm?® Anyattemptto pierce

the casing will permit the conducting liguid

to make contact with the casing, thereby
closing an alarm-circuit. IFurthermore, the

‘escape of the liquid from the casing is pref-

erably arranged to operate a signal. Thus
a float m* may be preferably provided in the
reservoir m?, adapted upon its descent below
or ascent above a certain point to engage one
or the other of the contacts m® m® to close a
local alarm-circuit. |

" Having deseribed my invention, what |

claim as new, and desire to secure by Letters
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Patent, is—

1. The combination with an electrical pro-
tective eireuit extending from the protected
structure to the alarm-station; of a genera-
tor for supplying an alternating, vibratory or
varying current therefo, means for varying
the reactive resistance of the cireuit within
the protected structure and" a signaling de-
vice irresponsive to the prearranged varia-
tions but responding to abnormal variations,
substantially as described. _

9. The combination with an electric pro-
tective circuit extending from the protected

structure to the alarm-station, of a generator

for supplying an alternating or vibratory cur-
rent thereto, a responsive device within the
protected structure for varying the reactive
resistance of the circuit, and means sitnated
atthe alarm-station for actuating said device,
substantially as described.

3. The combination with an electric pro-
tective eireuit extending from the protected
structure to the alarm-station, of a generator
for supplying an alternating or vibratory cur-
rent thereto, and a variable reactive resist-
ance within the protected structure, substan-
tially as described.

4. The combination with an electric pro-
tective circuit extending from the protected

' strueture to the alarm-station, of a generator

for supplying an alternating or vibratory cur-
rent thereto, a reactive coil within said pro-
tected structure, and means for varying the
reactive resistance thereof at intervals sub-
stantially as described.

tective circuit extending from a protected
structure to the alarm-station, of a reactive
resistance within the protected structureand
means for varying the frequency or perio-
dieity of the current to thereby vary the reac-
tive resistance, substantially as described.

6. The combination with an electric pro-
tective circuit protecting a vault or other
inclosure and extending through separable
door-contacts,of means for varying the nature
of the circuit at the protected structure at
intervals, and means for renderingsaid door-
contacts manually inaccessible when the door
is opened whereby the electrical uniting of
the door-contacts when the door is opened 18
prevented, substantially as described. '

7. In an electrical conductor, the combina-
tion with a casing or sheath of conducting
material, of an insulated lining therefor, a
conducting liguid within said casing and an
insulated conductor surrounded by said lig-
nid, substantially as deseribed. |

3. Tn combination, a casing or sheath of
conducting material, an insulated lining
therefor, a conduecting liquid within said cas-
ing, an insulated conductor surrounded by
said liquid, and alarm mechanism arranged
to be actuated by the escape of said liquid or
by the contact of said liquid with said casing,
substantiaily as described. =

9. In an alarm system, the combination
with a covering swinging about one edge, of
a pair of disks oceupying parallel positions
perpendicular to the axis upon which the
covering swings and secured one to the cover-
ing and the other to the casing, a pair of rela-
tively-insulated contacts provided upon the
disk secured to the covering and connecled
with the protective circuit on the covering, a
pair of relatively-insulated eontacts provided
upon the disk secured to the casing and con-
nected with the protective circuit, and re-
maining in contact with the contacts on the
disk carried on the covering while the cover-
ing is closed and breaking contact therewith
when the covering is opened, substantially as
described.

" In witness whereof I have hereunto sub-

scribed my name in the presence of two wit-
nesses. | |

CLYDE COLEMAN,

Witnesses:
W. CLYDE JONES,
M. R. ROCHFORD.
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