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To all whome it may concern: _

Be it known that I, CLYDE COLEMAN, a citi-
zen of the United States, residing at Chicago,
in the county of Cook and State of Illinois,
have invented a certain new and useful Im-
provement in Electric Burglar- Alarm Sys-

tems, (Case No. 1,) of which the followingis a

- full, clear, concise, and exact description,
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reference being had to the accompanying

drawings, forming a part of this specification.

My invention relates to an electric burglar-

alarm system. S
My object is to provide an improved ar-

rangement of the circuits and apparatus

whereby successful tampering with the cir-
cuit may be effectually prevented.
Burglar-alarm systems have heretofore

been. constructed with a resistance in the
circuit at the protected distriet, the cutfing |
of which from the circnit is designed to sound |

the alarm.. In such systems, however, it has

been possible to measure the resistance and
interpolate a similar resistance in the cireuit

‘exterior to  the profected district without
sounding the alarm. To overcome this diffi-

culty, it has been proposed to provide in the
protective circuit a resistance which is varied
from time to time, a similarly-varied resist-

~ ance being also provided in a separate or in-
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dividual circuit at the central office, the cur-
rents in the two cireuits acting upon a com- |

mon alarm-sounding device. It hasbeen pos-

‘sible in such systems to measure the changes

 of resistance during a complete ¢ycle and
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substitute a resistance adapted to be simi- |

larly varied; and it is the object of the pres-
ent invention to provide means whereby any
attempt to determine the cycle of changes
and coustruct similar apparatus will be frus-
trated. - | S

According to the present invention I pro-
vide, in addition to the protective circuit, an
individual circuit, the responsive device con-
trolling the alarm being subjected to the com-

bined action of the currents in the two eir-

cuits. In each cireuit is provided a variable

resistance, the resistance being varied by an

apparatus which I term a ‘‘multiple permu-
tating device.” Such a devieceisprovidedin
connection with each resistance, and they are
operated at predetermined intervals by means

of aclockmechanism or other automatically- | is provided for
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resistance.

reproduection.

is a view of a mod:

actuated deviee for intermittently operating
the multiple permutating devices at prede-
termined times. Instead of varying the re-
sistance by a single switeh or circuit-chang-
ing device I employ a plurality of such cir-
cuit-changing switches acting together to pro-
duce a large mumber of different arrange-
ments or permutations of the sections of the
The variation of resistance thus
depends not upon the action of a single cir-
cuit-changer, but upon the joint action of a
plurality of such eircuit-changers producing
a long series of different arrangementsof the
resistances which will baffle any attempt at

ently-acting elements or parts cannot be du-

plicated without knowing the construction
and operation of each part and any readings -
taken from the circuit indicate only the joint

effect of the several parts. Thus nodata can
be obtained which will enable the determina-
tion of the construction of the several inde-
pendently - operating devices, and conse-
quently the apparatus cannot be duplicated.
By thisarrangement a single cycle of changes
may be made to extend over one or more years,
so that any extended measurement will not
enable the determination of the law of varia-
tions. Such a device, which varies the re-
sistance by a plurality of individual switches
or circuit-changers acting together to produce
different combinations or permutations of the
units of resistance, I term a ‘“muliiple per-
mutating device.” S o

I have illustrated my invention in the aec-
companying drawings, in which—

Figure 1is a diagram of the circult arrange-
ment of the system of my invention. Fig. 2
ied circuit arrangement
for the operating-magnet of the multiple per-
mutating device. Iig. 3 is a view of the op-
erating mechanism of the multiple permutat-
ing device. Fig. 4is a view of the circuif ar-
rangement thereof. Fig. 5 is a modification
of the circuit arrangement through the colls
of the responsivedevice.  Iig. 6 showsamodi-
fication of the multiple permutating device.

Likeletters refer to like parts in the several

‘ .
figures.

A clock or constantly-driven mechanism ¢
closing the local circuit @’ at

The circuit-changing device
thus econstructed with a plurality of independ-
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- ploy a clock the hour-hand «¢* of which is con-.
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predetermined intervals. I pr efelably em-
nected with one side of the cireunit and makes
contact with a series of terminals.a® a?, con-
nected with the opposite side of the eircuit.
In the local circuit are included a battery a?
and the coil b of an electromagnet, through
which current is sent at pr edetermined mtel—
vals by means of the elock mechanism a.

At the protected district is provided the
variable resistance ¢, the variation of resist-
ance being pr oduced by the multiple pel mu-
tating device d, the protective circuit ¢’ ex-
tendmn* to the {3011131 al station, where it is con-
nected with a spring 0% carried on the arma-
ture b’ of the magnetd. Thespring normally
rests against the contact b3, fr o, “which the
circuit extends through the coil ¢’ of the re-
sponsive device e and through battery 7 to
ground. I have illustrated a grounded pro-

'tectwe circuit; but a wholly metallic cireunit

| In a separate or indi-
vidual- circuit at the central station is pro-

vided a variable resistance ¢ and a multiple.

may be empIO} ed.

permutating device ¢’ for oper &tmﬂ the same,
the circuit extendmﬂ toa spring g’, moved by

armature 0', nor mallylestmﬂ* ag'mnst contact
g*, the circuit then extending through the
coil ¢* of the responsive device and thr ough
The coils 2 d2 of the
may be con-

battery f to ground.
multiple permutating devices dd' m
nected in series with the variable resistances,
as shown in TFig. 1, or in multiple, as shown
in Fig. 2. When the armature b’ of magnet

b is attr acted, the springs 6 and ¢’ are moved
connected,

in contact Wlth oontaets h N,
through battery 72, to ground, thus sendmw

current from battery h? over the circuits and
through the electromagnets d? d?, thus oper-

ating the multiple per mutatmﬂ* devices.

The responsive device e is prowded with an
arm ¢°, normally resting out of contact with

the contacts e et, but a,d&pted to engage One

or the other when the effect of the coﬂs e e*
upon the armature e° is unbalanced by a

change of one of the currents. In thealarm-
clrcmt is included a signal device or alarm <,
which is sounded When the circuit of batter}/
J is closed therethrough by the responsive
device. In order that the responsive device
may not be actuated when increased currents

are sent over the circuits to operate the mag-

nets d? d? a spring k, normally resting dframst
contact, 71, is mounted to move with arma-
ture b’ of maﬂ'net b, thus opening the alarm-
circuit when ar mature b' is attracted.

- The form of multiple permutating device
which I preferably employ is illustrated in

Figs. 3 and 4, and comprises a plurality of |

contaet -arms, each moving over a series of
contact - termm&ls the arms and terminals

being connected Wlth different coils of the
reswt&n%

[ m, movmg, respectively, over terminals k' &'

U'l'm’ m'. The terminals and arms are con-
nected with diff

Cs

The arms are mounted upon shafts %? 2

I have illustrated three arms &

erent points of the resistance

forty-seven and another forty-one.
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m?, carrying the intermeshing gear-wheels /&3
’m?, the shaft k* also carrying a ratchet-wheel
k*,with which engages a pawl &%, carried upon
the armature-lever ¢, pivoted at d*. Upon
the lever d° is also pivoted a stop or arm o,
which engages the teeth of gear-wheel £° upon
the advance of the armature-lever to limit the

‘movement of the gear-wheel and prevent the
same from moving too far,due to the impact

of the pawl against the ratchet. As the arms
rotate the arrangement of the coils in circeuit
1s constantly altered, the plurality of circuit-
changers coacting to produce a large num-

‘ber of combinations or permutations in the
arrangement of the coils in the circuit, the

cycle of variations being thus so complicated
and of so long duration that any attempt to
reproduce the same will be frustrated. Fur-
thermore, the clock mechanism may be ar-
ranged to close the circuit and operate the

-multlple permutating devices at uneven in-

tervals, and its speed may be changed from
time to time to introduce a variable time ele-
ment in the variation of resistance which fur-
ther guards.the protective circuit against
surreptitious alterations. The number of
teeth. on the gear-wheels are in practice
chosen so that the numbers have no common
multlple less than that obtained by multiply-

1ng the several numbers together, one wheel

having, say, forty-eight teeth and another
The num-
ber of terminals may be the same as the num-

Dber of teeth, or the number of teeth may be a
multiple of the number of terminals.

By so
arranging the parts the maximum number of

| permutatmns for the 0‘1ven number of parts
18 secured.

In Fig. 6 I have illustrated a modified form

Of _multiple permutating device in which a
plurality of driven wheels o p r, &e., carry
upon their peripheries pins o p' 7', which
‘make contact with the brushes o® »* 7%, con-

nected with the coils 0® 9°® 73, &e., of the vari-

ableresistance. Asthe wheelsrotate the pins

engage the brushes in a continuously-chang-
ing combination, thus producing a long series
of permutations of the resistance-coils.

The coils of the responsive device may be
wound alike and currents of equal value
malintained in the two circuits, or if the cur-
rents are of different valves the coils may be
wound so that their effect upon the armature
will be the same. In the latier case.the re-
sistances of the two circuits will not be varied
by equal amounts, but will be varied propor-
tionally to maintain the currents at their re-
spectivevalues. In bothcases the resistances
of the circuits will be varied in like degree,
whether equally or proportionally.

Having described my invention, what 1
claim as new,and desire to secure by Letters
Patent, is—

1. In an alarm system, the combination
with a protectwe circult, of an individual cir-
cult, a responsive device subjected to the
combmed action of the currents flowing in

70

75

80

Q0

95

100

1C§

110

120

125

b
LS
O




598,063

-~ the two circuits, a}n'.aglarm controlled by said
~ responsive device, and a multiple permutat-

ing resistance for each of said circuits each

comprising a number of units of resistance

“and a plurality or multiple of circuit-chang-

ing arms or elements conjointly acting to in-

~clude said units of resistance in various and
-~ guecessive orders, substantially as described.

-2, In an alarm system the.combination
with a protective circuit, of an individual cir-

- cuit, a responsive device subjected to the

combined action of the currents flowing in
“the two cireuits, an alarm controlled by said
responsive device, a multiple permutating re-
‘sistance for one of said circuits comprising a

 number of nnits of resistance and a plurality
- or multiple of circuit-changing arms or ele-

‘ments conjointly acting to include said units

 of resistance in various and successive Or-

ders, and a counterbalancing device in the
other cireuit for counterbalancing the effect
of said multiple permutating resistance upon

the responsive device, substantially as de-
seribed. - o

8. In an alarm system, the combination
~ with a protective circuit, of an individual cir-

euit, a responsive device subjected to the
- combined action of the currents flowing in
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~ sistance for each of said circuits each com-
. prising a number of units of resistance and a
~ plurality or multiple of circuit-changing arms
or elements conjointly acting to include said
nnits of resgistance in various and successive
orders, and an automatically-operating pre-

" the two circuits, an alarm controlled by said

responsive device, a multiple permutatingre-

g a—

multiple permutating devices in unison to In-
crease and decrease the currents in the two
circuits together and halance the effect there-
of upon the responsive device while permit-
ting the same to respond to abnormal varia-
tions, substantially as described.

4, In an alarm system, the combination
with a protective eircuit, of an individual eir-
cuit, a responsive device subjected to the
combined action of the currents flowing in

the two circuits, an alarm controlled by said

| determining mechanism for operating said
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responsive device, a multiple permutatingre-

sistance for each of said eircuits each com-

| prising a number of units of resistance and &

plurality or inultiple of circuit-changing arms
or elements conjointly acting to include said
units of resistance in various and successive
orders, an electromagnet for operating each
of said multiple permutating devices and ar-
ranged in separate eircuits, and a clock mech-
anism for energizing said electromagnets in
unison at intervals to increase and decrease
the currents in the two circuits together and
balance the effect thereof upon the fespon-
sive device while permitting the same 1o re-
spond to abnormal variations, substantially
as deseribed. | S

In witness whereof I have hereunto sub-
scribed my name in the presence of two wit-
nesses. | S

CLYDE COLEMAN.

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