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SPECIFICATION forming part of Letters Patent No. 598,049, dated January 25, 1898,
Application filed December 14, 1896, Serfal No, 615 674, (Nomodel.)

To all whom @t may conecern: o |
Be it known thatl, CLYDE COLEMAN, a ¢iti-

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 Eleetric Burglar-Alarm Sys-
tems, (Case No. 2,) of which the following is

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

10 drawings, formingapart of this specification.

My invention relates to an electric burglar-
alarm system, my object being to provide a
system wherein the surreptitious tampering

withthe circuit may be immediately detected.

15 My invention relates to that class of bur-
olar-alarm systems wherein responsive mech- |

- anism is provided, responding to an abnor-
-~ mal electrical condition on the alarm-circuit
~tosound an alarm. In some sysiems a con-
2o stant current has been maintained in the
alarm-cirenit by the inclusion of a constant
resistance therein, the regponsive device re-

- maining quiescent during the flow of the con-
stant current and responding to any change
25 in the strength of the current caused by the
cutting out of the resistance or otherwise

~ tampering with the eireuit. »Such systems
“have not been effective In checking surrep-
 titions tampering, since the resistance can be
30 measured and a like resistance substituted
in & position external to the protected dis-
trict without disturbing the responsive alarm-
sounding mechanism. To overcome this dif-
fieulty, systems have been devised wherein

35 the normal electrical condition of the alarm-
circuib is not one of the constant character,
but is changed ab intervals, the responsive
device being arranged to remain quiescent

- under the predetermined periodic changes,
40 but responding to any abnormal changes in
the condition of the circuit to sound an alarm.
The present invention belongs to this latter
class, and in accordance therewith I provide

~a producer or source of electromotive force

45 and meansfor varying the electromotive force -

“thereof in a predetermined manner and asso-
~ ciate therewith a responsive device which re-
- mains irresponsive to the predetermined va-

riations of electromotive force while respond- :

zo ing to any abnormal variations thereof to
sound an alarm. |

To render the responsive device irrespon-
sive to the predetermined variations of elec-
tromotive force, I preferably provide an ad-
ditional producer of electromotive force, the 55

two being arranged in the same circuit or in

individual circuits, while means are provided

for varying the electromotive forees in a pre-

determined manner to maintain thelr joint

‘effect iipon the responsive device constant, 6o

whereby the same remains irresponsive dur-
ing the predetermined changes of the two
electromotive foreces. Omne of the variable
sources or its counterbalancing device is
placed within the protected structure, where- 065
by the system can be defeated only by the

substitution or interpolation of an equivalent

variable source or counterbalancing device,

| and as the condition of the circuit within the

protected structure is thus constantly chang- 7o
ing it is impossible to interpolate an equiva-
lent device in the circuit exterior to the pro-

tected structure, as would be possible were

the portion of the circuit within the protected
structure of fixed value by the provision, for 75
instance, of a fixed source or resistance.

For varying the electromotive forces of the
sourees or producers of electromotive forcel
employ devices which I term *‘ multiple per-
mutating devices.” Meansmaybeemployed, do
such as a switeh-arm, acting to cut in and out
certain of the units of electromotive foree, as
battery-cells; buf entire immunity is not af-
forded thereby against surreptitious tamper-
ing with the circuit, since the variations of 83
electromotive force during the cyele may be

| noted and apparatus constructed and interpo-

latedin the circuit for duplicating the cycle of
variations. I prefer, therefore, to employ a
plurality of circuit-changers, such as a num- go
ber of arms moving over contacts, arranged so
that a large number of changes or permuta-
tions of circuitarrangements may be made not
depending upon any single circuit-changing
device, but upon the jointaction of a plurality 95
of such circuit-changing devieces. Suchaeir-

cuit-changing or electromotive-force-varying
apparatus,depending upon a plurality of co0p-
erating electromotive-force-varying devices,
Iterm a “multiple permutatingdevice.” 'T'he
circuit-changing device thusconstructed can-
not be duplicated without knowing the con-

1040



- rstruction-and arrangement of each of the ele-
~ments thereof; and any readings taken from-
- the circuit indicate only the joint effect of the
several independently-acting elements, and |

-5 from the resultant reading no data can be ob- |
- taimed which will enable the determination of
 the construection and operation of the several

2 ' -~ 598,049

- -pa,rts of the multiple permutating device, and

10

tating device tocomplete onecycleof changes,
and it is thus impossible to determine the law |
| of change of -electromotive force in order to

- :sub%tltute a false source or pl oducer ef elec----

- tromotive force.

20

My invention compr ehends cer tem p1 ecaus-

- tionary arrgngements of the circuits and ap-

L

- dividual circuits.
- eireuit arrangement ef the multiple permu--

40

50

55
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paratus wher eby entire immunity againstsuc-

cessfully tampering with thealarm is Seeured |
. as will be fully set > forth hereinafter. .
- 25 I have illustrated my invention in the ac-
~~ companying drawings, in which— .

- Figurelisa d1aﬂ'ram Hlustrating my 1nve11-'
tion in eonneetwn with pr oducers of electro- |
‘motive force arranged 1n a common. circuif.
Fig. 218 a similar diagram showing the pro- |

- ducers of eleet-remetive force arranged in in- |

Fig. 8 is a diagram of the

tating dewee for varying the electromotive
force;-
mutating device. Fig. 5 is a modification of
the elrcmt eonneetmn of the 1esponswe de-
vice.. ~
Like letters refer to like pexts in the sev-
eral figures.

At the centr al office of the sys‘nem or at the

point from which the variations in eleetro_mo—'
tive force are to be controlled, I provide a

clock mechanism ¢, having a hand a’, con-
nected to one side of a local circuit a® and
adapted to make contact with a series of pins
or contacts a®, forming the other terminal of
the cirecuit. then a elock is employed for
this purpose, I preferably use the hour-hand
as the circuit-closing arm.

In the local circuit are included a battery
a* and the coils of an electromagnet b. The
armature o' of the magnet mormally rests
against a contact-terminal 0% the armature
and contact being included in an alarm-cir-
cuit containing the bell or signal device 6°
and the battery 6*. One end of the circuitis

connected with the index-finger or pivoted
arm ¢ of the responsive device adapted to

make contact with the contacts ¢’ ¢, forming
the opposite terminal of the circuit, but nor-
mally resting in an intermediate posﬂnon out
of enn'an'ement with the contacts ¢’ ¢*. The
arm ¢ is pwoted at ¢® and carries the armature
¢*, resting opposite the electromagnet ¢’, which
is normally energized to a emﬁeient degree
to attract the armature against the tension of

- By this means the |

- Fig. 4 is a view of the multiple per--

T

‘gagement with the contact ¢'.
it is essential to know the operation of the |
several elements before the apparatus as a
- whole can be duplicated.
number of variations or permutations may be-
~ increased to such an extent that it will re-
- quire several years for the multiple permu-

the spring ¢’ and mamtams the arm ¢ mid-
way between. the contacts ¢’ ¢*.
-ening of the current traversing the magnet-
coil permits the spring to move the arm L into

A weaken-

70 B

contact with the contact ¢? while an increase

~of the current causes a stro_nﬂ'el attractionot

the armature, thus moving the arm ¢ intoen- -~

~ Whilel have

-described one form of the responsive device,
~other forms mey be equally employed.

- The coil ¢® of the electromagnet 1s: meluded o
in the protectwe circuit o, which in the pres-

ent instance 18 1llustmtec1 as a grounded cir-
~cuit, though it may be-Wholly'_m_eta;llie.-

- The

80

‘protective circuit is extended to the protected - -

central o

district and is provided thereat and at the

force.
of battery, either primary or secondary; and

provide the multiple permutating ecircuit-

fice with producers of electromotive
In practice I employ a number of cells

changers for varying from time to time the .

i vary the electromotive force of the element.

R
'

‘number of cellsincluded in the circuitto thus

9@ ) _. -

| The cells of the two elements may be placed
in the circuit, so that their electromotive
forces oppose eeeh other, one predominating

over the other by a predetermmed quenmty- -

to maintain a current of a definite value 1In

_95_ o

| the circuit. With the elements thus opposed

| range the cells of the two elements so that

-the permutating eircuit-changers act to cut - o

cells into both elements alike. end tocut the .

~eells therefrom in the same proportion, thus
.!--maintaining -constant the resultant electro-

motive force to which the flow of currentis
due regardless of the number of cells in cir- -

cuit et any time. I prefer, however, to ar-

the1r electromotive forces tend in the same

‘direction, in which case the multiple permu-

tating 011‘011113-(3]1&11'3'618 act to eut cells into
one element while euttmﬂ the same number
out of the other, thus lne,mtammﬂ constant

the total number of cells 1in the ClI‘Clllt and
therebymaintaining a constant current in the

protective circuit.

~Any form of circuit-changer may be em-
ployed which has the capacity of varying the
number of cells or units of electromotive
force in the elements, the circuit-changers be-
ing arranged to act in unison in varying the

| eleetromotive forces of the two elements in

like degree directly or inversely 10 maintain
the current flow such that the responsive de-
vice will not respond thereto to sound the
alarm. In practice, however, for the reason
above stated, I prefer to employ multiple per-
mutating devices, and I have 1llustrated my
invention in connection with multiple per-

,mutetlnﬂ' circuit-changing devices compris-

ing a plm ality of smtehes which coact in pro-
duelncr a large number of arrangements or
perm utations of the cells of the batteries.

- An electromagnet ¢ 1s included in the pro-
tective circuit or in a separate circuit. The

pivoted armature ¢’ thereof carries a pawl ¢,
which engages the teeth of a ratchet-wheel
| €% carried upon a shaft €.

Upon the shaft
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© 598,049 ' 8

o oetis mounted a contact-arm f, adapted to be

~ moved by a series of contact-terminals f 1.
- Upon the shaft ¢* is carried a gear-wheel ¢,

‘which meshes with a gear é°, cm'rled on. the

-shaft ",
a gear-wheel 6‘3
._ -.-_the shaft ¢ is carried an arm f,
a series of contact-terminals 13 f3 Whﬂe upon !
- the shaft ¢’ is a contact-arm f*,

IO

The wear—wheel oA also meshes with
carried on the shaft ¢°. Upon
. moving over

MOVIHU over

a series of contact-terminals f° f The con-

- tact-arms are arranged to make contact with
- one terminal before breaking contact with

- the preceding terminal.

o 20__:

switches.

The cells or units
of electromotive force are arranged as illus-

trated in three groups, one correspondmﬂ* to
each of the switches or circuit-changing
The pole of the first group is con- |
nected with the protective circuit, that of the
“second to the arm f,
the arm 2, the arm f* being connected to the

and that ol the third to

- other wire of the protection circuit. The con-

~ tact-terminals of theseveral switches are con- |
“nected at intervals with the cells, some being

30

- ture, engages the teeth of the gear-wheel ¢°
“when the armature

35

40
 tained by multiplying the several numbers fo-

connected with the pole of one cell,while oth-

ers are connected with other {:Llld different
;ceﬂs
e is energized its armatuare is rocked to ad-

Accordingly when the electromagnet

VANCe the pawl ¢?and rotate the several shafts,

- thus moving the contact-arms f f* f* over the
terminals and altering the arrangement of
the cells to include a greater or less number

in eireunit. An arm &%, carried on the arma-
is attracted, to thereby
prevent the movement of the gear-wheel
through too greata distance due to the impact
of the pawl o2 against the ratchet. -

The number of teeth on the gear-wheels 85

e’ ¢" are preferably chosen so that the numbers

have no. common multiple less than that ob-

gether. Thus one wheel may have forty-eight

o teeth another forty-seven, and another for-

ty—one. The number of termmals should be
equal to the number of teeth or the number
of teeth should be a multiple of the number
of terminals. By so constructing the device

the maximum number of permutations or re- !
| ing the sounding of the alarm

arrangements of the cirecuif are secured.

A resistance g is included in the protective
“cirenit in proximity to the variable producer

~ of electromotive force situated at the pro-

55

o

tected distriet, thus affording an additional

safeguard ag oainst tam pering with the circuit,

since any attempt to substitute a producer of
- electromotive force without also substituting
a resistance will unbalance the circuit and

sound an alarm. -
Foroperating the multiple permutating cir-

cult-changers a conductor /2 is provided join-

ing the pmteetwe circuit with the armature

B of the magnet b, and a back contact /' is

provided, with which the armature makes con-

tact when attracted, the contact A’ being
erounded by a conductor R
| matmre is attracied, due to the closing of the

When the ar-

1S elosed over the conductor /i, armature b’

contaet 2', and conductor A b0 ground, thus
shunting the coil ¢* of the. responsive device

and permlt.tmﬂ‘ an increased current to flow,
due to the shunting of said coil. ‘I'he mag-
nets e e of the circuit-changers, while not re-
sponding tothe currentn orma,lly flowing over

the Dmtectwe circuit,respond tothe 1n01*e&sed

current thus pmduced and actuate the ecir-
cuit-changers to alter the electromotive force
of the elements The armature b', when at-
tracted, serves also to open the alarm—clrcmt
thus preventmﬂ' the alarm from sounding due
to the decrease of the current tmversmw the

coil of the responsive device while the cn‘cmt—'

changers are being operated. |

In i ig. 2 I have illustrated a different f{)rm
of my nwentlon in which the several pro-
ducers of the electromotive force are arranged
in individual circuits or paths instead of be-
ing included in a common circuit, the re-
sponsive device being provided with a coil in
each of the mdlwdu&l circuits and remalning
quiescent so long as the currents in the sev-

75

S0

90

eral circuits or pathsremain unchang ed. The

multiple permutating devices are &I‘I"&ﬂﬂ'ed to

cutb cells into and outi of the several elements
in like degree, thus m&mt&mmn‘ the currents

constant.

The armature b’ of the magnet b carries
three springs & [m, the spring k n01‘ma11y rest-
ing against contact &' and elosuw the protect-
ive cwemt extending to the protected dis-
triet. The spring ! rests against ' and closes
the circuit through the second pr'oducer ot
eleetromotive force. Thethird springmrests
against the contactm'and closes therethrough
the alarm-circuit. Above the springs k [ are
contacts &? [2, connected with a grounded con-
ductor 0. When the m*marture is attraeted,
the cireuits through the coils of the respon-
sive device are opened, the producers of elec-
tromotive force are connected directly fto
gmund through the conductor o, thus de-
creasing the 1‘@51%&11@3 and permlttmfr in-

creased currents to low o operate the circuit-

changers. At the same time the alarm-ecir-
cuit is opened by the spring m, thus prevent-

’When the sources of electro motwe force are
placed in a single circuit, they may be ar-

ranged to oppose each ather in which case

the Dermutatmw device varies the same by
increasing and decreasmfr the electromotive
forces towether When the sources are ar-
ranged to act in the same direction, the per-
mut&tmw device acts to vary the electromo-
tive fomes reciprocally—that is, by inereas-
ing one and decreasing the other in like de-
gree. When the sources are placed in indi-
wdml circuits, the permutating device acts

| o 1ncrease and decrease the electromotive

forces together. Inallof thesearrangements
the permutatmﬂ' device acts to vary the elec-

tromotive forces ‘‘correspondingly,” and by

this term as employed in the claims is con-

local circuit by the clacl-: meehﬂ,msm cireuit | templated the varyving of the electromotive
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forces of the several sources in such a man- |
ner as to leave. the responswe dewce unae-
-tuated RS )
My mventwn compreheﬂds, bmadly, the;
| emplovm ent of asouree of electromotive foree
with means,as a permutating device,for vary-
' ingthe fe]‘ecztmmt}tive foreeé,SWhe’Eheil‘; the other
~ foree to which the responsive device is: sub- |
- jected and which is correspondingly varied so |-
as to leave the responsive device unactuated
-is a' source of electromotive: :Eoree 0r other;
| equwalen‘t compensating device.: '
- The multiple permutating devwe formmw é
an element of some of the claims herein is
“embraced in its individual capacity in an ap-

. ; | f jtem'bel 26, 1896. .

20

o Having descrlbed my mventmn Wh{:‘ht I
SN _elmm as new, {—md desne t{} seeure by Letter
Patent 18— -
1L In an alarm System the COIn nbmation Wl‘th
asource of eléctromotive force within the pro--
tected  district, of a responsive device con-:
trolled thereby, an alarm adapted to be actu-
ated by said responsive device, means for
~ varyingthe electromotive force of said source,
- and’ a compensating device sitnated at the:
- alarm-station and acting in unison with said
~ electromotive-force-varying means for coun- |
fterbalauomh the effect upon the: responsive |
' device of the normal variations of ‘electro-
~motiveforceto prevent the givingof an alarm |
¢ 'during said. norm&l va,rlatlons snbstantlallye o

S E&S descrlbed

1O

45

sive device controlled .thereby, an alarm

adapted to be actuated by said responsive de- |

vice, a multiple permutating device for vary-

ing the electromotive force of said source in |
a predetermined manner, and a compensat-

ing device acting in unison with said multi-
ple permutating device for counterbalancing

the effect npon the responsive device of the

normal variations of electromotive force to
prevent the giving of an alarm during said
normal variations, substantially as described.

3. Inanalarmsystem,the combination with

- two or more sources of electromotive force,

50

55

60

one of said sources being situated within the |

protected district and one at the alarm-sta-
tion, of a responsive device subjected to the
mﬂuence of several sources of electromotive
force, an alarm adapted to be actuated by
said responsive device, and means for corre-
spondingly varying the electromotive forces
of the sources, whereby the responsive device
remains quiescent under the joint action of
the several correspondingly-varying electro-
motive forees, substantially as described.

4. Inanalarmsystem,the combination with

two or more sources of electromotive force, of
a responsive device subjected to the influence
of said several sources of electromotive force,
an alarm adapted to be actuated by said re-
sponsive device, a multiple permutating de-

vice associated with each of said sources of | units in clrcmt in va,rymﬂ* orders due to the

| electromotive force, and means for operating
said multiple permutatmw devices in unison
to correspondingly vary the. eleetromotwe 70
forces and thereby maintain the responsive =
idevme quiescent, substantially-as described.

5. Inanalarmsystem,the combination with . -

responsive device subjected to the influence

ztwo or more sources of electromotive force, of
a 75
of said several sources of electromotive force, =
and an alarm adapted to be actuated by said -
respounsive deviee, amultiple permutating de- =
1 vice associated with each of said sources of @ .
‘electromotive foree, and an automatically-op-:
erating predetermlnmﬂ' mechanism for oper-
_ ating sald multiple permutating: devlees mé
| ph(,.'51,131011ﬁ Serial No 607 129 ﬁled by me Sepﬂ--i éumson substantially as described. . RS
| 6. Inanalarm system,the eombm&twn with
| twg or more producers. of electromotive foree;:
| of a responsive device subjected to the com- -
| bined action of said producers of electromo- =
‘tive force, an.alarm controlled by said re-
| ﬂponswe devme, multiple: permutatmﬂ* de—; B
vices associated with said producers of:élec-
tromotive force for mrrespondmﬂy varying
‘the electromotive forces thereof, electromag-
netic devices ineluded in eircuit with said &
producers. of electromotive force for operat- . |
ing said multiple permutating devices and

80

means for altering the resistance to permit
an increased current to flow through said

Stibstantmlly as: deseribed.

said sources, an alarm con-
trolled thereby, means for eorrespondmwly

varying the electromotive forces of said
sources in a prearranged manner, and a re-
sistance included in the protective circuit in
proximity to the source of electromotive force

located within the protected distriet, substan-
tially as described.

8. In a multiple permutatuw device, the

combination with a number of units of elec-—

tromotive force included in an electric cir-
cuit, of two or more series of contact-termi-
nals, the terminals of each series being con-

nected with said units of electromotive ) force

at intervals, and a contact element for each
set of terminals moving relatively thereto and
eng aﬂ'mﬂ' the same to connect said units in
clreult in varying orders due to the conjoint
action of the two contact elements, substan-
tially as deseribed.

9. In a multiple permutating device, the
combination with a number of units of elee-
tromotive force included in an electric cir-
cuit of two or more series of contact-termi-

nals, the terminals of each series being con-
nected with said units of electromotwe force
at irregular intervals, and a contact element

for each set of terminals moving relatively

thereto and engaging the same to ccmnect said

7, Inanalarmsystem,the combmatlon Wlﬂlg
SRS - .| two or more sources of electromotiveiorce,one -

2. Inan alarm sybtem ‘the combmatlen Wlth 1

a source of electromotive force, of a respon-

electromagnetic devices to eperate the same, | i
100

of said sources being situated within the pro-
tected district and one at the alarm-station,
of a responsive device subjected to the com-
‘bined action of
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~ conjoint action of the two contact elements,
substantially as deseribed. | |

598,049 S o . B

10, In an alarm system, the combination
“with a source of electromotive force, of a re-
sponsive device ¢ontrolled thereby, an alarm

. ~ adapted to be- actuated by said responsive

device, means for varying the electromotive

force of said source, and a compensating de-
~ vice acting in unison with said electromotive-
- I0.

force-varying means for counterbalancing the

~ effect upon the responsive device of the nor-
~ mal variations of electromotive force 1o pre-
~ vent the giving of an alarm during said nor- |

I mal variations, said source of electromotive _
force and said compensating deviece being 15
situated one within the protected district and
the other at the alarm-station, substantially
as deseribed.

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

CLYDE COLEMAN.

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




	Drawings
	Front Page
	Specification
	Claims

