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UNITED STATES

PATENT (OFFICE.

CLYDE ‘COLEMAN, OF CIIICAGO ILLINOIS MDI(J\OR BY MESNE ASSIGN-

- MENTS,

COMPANY, OF SAME PLACE.

OF TWO-THIRDS TO TIIE: LANK]*RS Ii.Llr‘(JTL.JI(‘"t PROTECTIVE

ELECTRICAL BURGLAR-ALARM SYSTEM.

SPECIFICATION forming part of Letters Patent No. 627, 054, dated June 13, 1899.

Applieation filed October 18, 1897, Se_rml No. 655, 526,

{H 0 modeL)

To «ll whom it may concern:

B¢ it known that I, CLYDE COLEM AN, a citi-

zen of the United btates residing at Clilcago,
in the county of Cook and State of Illmms
5 have invented certain new and useful Tin-
provements in Electrical Burglar-Alarin Sys-
tems, of which the following is a specifieation.

The present invention relates to that class

~ of burglar-alarm systems which have a closed

1c maln or controlling cireuit, a balanced relay

~or galvanometer or some other eleéctrical ap-
plrcance which will respond to variations in
the current passing through the controlling-
cireuit, all such a,pphances being compre-

15 hended by the term ‘“‘responsive device” as

used in this specification, and an-alarm mech-
anism which is under the contml of, the re-
“sponsive device.

One part of the invention relates to a sys—

20, .tem of the class described in which there is

~provision for permitting the doorof the guard-
ed structure tobe open during busmess hours,

while at the same time the main circuitis kept
-¢losed and the currenton, to the end that cur-

25 rent may be kept on. the main circuit-and on

the responsive device and the latter kept nor-
mal during the daytime, when the door of the
- guarded structureisopen. In suchasystem

 there are at the guarded structure two paths
30 for the current of the main cireuit.
.cludes the contacts that are controlled by the:

One in-

door and is herein called the ‘“‘door-cireuit,”

and the other passes around or shunts the

door-contacts and is herein called the ¢ door-
The term *““‘door-circnit” as used in
- this specification is intended to emnpréheud
a circuit or circuits or part of a cirenit in
- which the eontacts which are controlled by the
~ door or window or screen or curtain or any

10. other closure or device for closing an opening

to the guarded structure are located regard-

less of whether any part of this cireuit or its:

contacts are.actually mounted upon and car-
ried by thedoor or not, albeit in the preferred

45 f01m of the mventmn the door-eirenit and i

some of its contacts are, in faet, earried by the
“door. The term *‘door-sh ant” as used in this
‘specification is intended to complehend any

path, of whatever character, through which |

50 the current of the main, elrcmt may pass with- | c&tmns above. d@aﬁmbedwtlmt is to say, dur-

sy

would be given.

end that current may be left on the main cir-
cuit or a portion of it and on the responsive

device and the latter be kept normal during -

business hours,when the dooris open. Means

 are provided w lleleby the main eirenit may
be completed thlouﬂ‘h either or both of these

two paths under the conditions hereinafter

| out passing through the door-cireuit, to tho

55

described without causing an alarm to be -

sounded. 'The means for smtelmw the cur-
rent from the door-shunt to the élom cirenit

“may includean exposed push-button orswitch
adapted to be operated manually; but the

means for b““’lb(}hlll“‘ the current from the
door-circult to the door-shunt is preferably

6o .

disposed. within the guarded structure, so as

to be inaccessible, is automatic in its opera-
| tion, and is so conditioned: that it will switeh
 the current only at the commencement of
“business hours, when the door of the guarded

structure is to be opened. Inasy stem of this

“description should the door be opened before
thedoor-shuntis completed the r ebponswe de-

vice would be influenced and an alarm given,

and should the door-cirenit not be eompleted
by the act of closing the door, either because
of the presence of dut Or COrY osion at the con-

tacts or from any other cause and the opera-

/0

75

tor should -manually open the door-shtint, the

main eircuit would be opened, the responsive

device would be influenced, and an alarm
To avoid thls according to
the mesult 1nvent,10n meahs’ f01 1nd1ca.tmrr
the L‘Ol’ldlthﬂb of - the dom-euemt a,nd (110011—
shunt are provided.

One object of the invention is to provide
means for indicating during the day, when

the door-circuit is open, the condition of the
system, so that any variation of it from nor-

.mal may be detected and remedied before
This
object I accomplish by the use of an indicator
30 graduated that it .will show all variations.

the system is adjusted: for the night.
in the condition of the circuit. Preferably
this indicatoris located at the ﬂ'uarded struc-
in the door-shunt, the advantage of. this ar-

strument may be used for giving all the indi-

86

ol

95
| sure, and preferably alsoits coils are included -

,rancrement ‘being that one and theq same in- .

IGQ
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ing business hours, when the door-circuit is |

open and the current is passing through the
door-shunt, the indicator will show the con-

‘dition of the system, when the door is ¢losed

the indicator will-show whether or not the
door-¢ircuit is properly connected with the
main circuit, and when the operator under-

takes to open the shunt, so that the main cir-
cmt will be complete only through the door-
circult, the indicator will show wllebhev or
not the shunt i is, in faet, opened. -

The mvenmou relates in nart also to the

‘means for antomatically controlling the door-

shunt, and the cbject of this part of the in-

ventlon is to provide a simple f,nd effective

~ device which may be operated ’mﬂnually for

20

.25

318

35

opening the door-shunt and whieli will oper-
ate &u‘nomatlcally for closing the door-shunt.
This objéct I accomplish- by ‘the use of the
mechanism hereinafter fully deseribed.
Another part of the invention relates more
particularly to that class of systems in which

the alarm devices are disposed in a protected

housing which is located at the ‘‘alarm-sta-

‘tion,” b} which is meant the place where the

ﬂlar.m isgiven,orwhere thealarm-station itself
1580 di,sposed as to benotconveniently accessi-
ble. This protected housing may he located

in an exposed place, or 1t may be located at

a police or other station, or in an cffice, or at
some other place external to the ﬂ'ua,rded

strueture, or even within the wuﬂ,rded stroe- |
- Where the fﬂalm mechanism

ture itsell.
is located at a police or other station, if no

means be provided to prevent it it W{)uld
‘be possible for persons having authorized

- admittance to the station to in some way crip-

40

50

.60

ple the alarm mechanism, so that even upon

4 surreptitious disturbance of the system an

alarm will ot be given, and in order to avoid

this 1t 1s deswable, evenn where the alarm
mechanism 18, as aforesaid, located at a sta-

tion where a watchman 1s in attendance, to’
have the alarmn mechanism disposed within a-
protected housing to which entrance cannot
This is not.
. new per se, and 80 far as my present inven-

be had without giving an alarm.

tion. relates to a system of thisclass its object

18 to provide means whereby the alarm mech-;

anism,and especially the battery thereof,when
the battery is located witiiin the protected

housing, may . be tested from_ the guarded-.

structure end of the system, or at least from | structure,” which term is intended to eompw

“hend any building or apartment in & buiid-

a pointoutside of the protected housing itself.
This objecet I accomplish by the'tise of a test-
circuit, which extends from within the

suitable devlc,e being connected with the test-
cireuit, and prefembly located at the guarded

structure, for indicating the condition of the

For this | purpose I-prefer to
! useaﬂalmnometer butanyothermstrumem

alarm-cirecuit.

Wthh willgive the dem red indicaiion is within

the scope of my invention, and hence in in- -
_terpretmg this speclﬁc&tmﬁ and the claims 118 dmgmfﬁmmwﬂlly mpmsmted abt A Al **w:.a

pro-
tected housing-to a point outside of the same
and is provided with means for electrically
connecting the alarm-circuit therewith, a

this term ‘‘galvanometer” is not to be con:
strued in a strict sense, but, on the contrary,
it is to be constried as compmh@namw and
including any instrument which will give the
desired mdlcatlon -

The invention relates 1in pm"b also to the
manner of disposing the alarm-circult, and

{ the object of this part of the invention is to
the operation

provide means for continuing
of the alarm mechanism when once it 18 set

in operation, even though the main or con-
trolling circuit be restored to normal condi-

tion, and this object I acecomplish by provid-
ingthealarm-cirenit with a loop wiich shunts
the contacts that are under the contrel of ihe
responsive device and which i3 itsell pro-
vided with contacts that are closed wien an
electromagnet disposed in the alarm-circuit
is enerfrl.aed

The mventmn consists in the fe&tu“@ﬁa ol
novelty that are herein deseribed, and in or-
der that it may be more fully understood I
will deseribe it with reference to the accom-

panying drawings, which are made a part m
this snemﬁcatmn and i in which— |

Figure 1is a dla{b aminaiic representation

K

{0
-y |

GO

of 2 bu relar-alarm system embodying thein-

vention in.its preferred form. Hig. 2 is ¢
diagrammatic representation of bhe parts
therﬁof that are located at the guarded struc-
tare. Fig. 3'is & dmmammatw represenia-
tion of the paris thereof tha.ﬂ are loeated at
the alarm-station. Figs. 2 and 3 differ from

Fig. 1 only in that the}; hﬂmr the d;_fmmmmz_

of the several parts move in detail. Iigs.

3
e
L
-l'-l'll
Yor

4%, and o are diagrammatie repre%ntmmns mf |

the alarm-circuit and iis accessories and ol
means diflering from each other and from ihe

means shown in the preceding figures for
testing it.® ' Fig. 6 is an elevation of the means
for contmlling the door-shunt. Kig. 6% 1s &
detail view showing the mercury device, here-
inafter described, far opening and closing one
of the circuits. I‘IW 7 is a perspective view
of a casing or covering for inclosing an elee-

tric conductor or conductors. Nig., 3 is 2
transverse section thereof. I'ig. G is a loh-
ogitudinal section thereof. Fig: 10 isa dh

wrammatm representation of the ‘casing or
covering included 1 g burgiar-: m; I Sysiem
such as 1s shown in Fig. 1.

The line X may lepleuem the ““guarded

ing, a safe, a V&ult a calihiet, or any other
mclomu*e or dlsti ict wlm,ﬁ;. ibi 18 Aesired to 3
tect.

The line Y represents the protected hous-
ing Wlthm which the alarim mechanism isdig-
posed This protected housing wméy be eon-

E"’-r L.

| structed as shown and desembed in Letters

Patent No. 570,906, which were issued to mo

on the 10th day of \Tovember 1395, or it may
be of any other desired or smi;able consiruc-

tion. - It is provided, as described im the }"1‘3_1{:“
ent aforgsdid, with an electrieal barrier, ‘wm

11? ,:;:‘} i.l:

Y0

£ g
i,

-
|'.; I
wrd
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dispmscd that access cannot be had tothe inte-

rior of the housing without causing an alarm
to be
- structed of

olven, T ]10 housing is piefemblyemb

shown at v, so that if it is penetrated by a
metallic instrument and either of the two

“sides A A’ of the bmllﬂz 1s thereby electr 1(:—'

ally connecte® with it a short circuit will re-
Snlt causing An alarm. This housing may be
]omted at a police or other station or office

distant from the guarded siructure, orl1t may

be located ad;aeent to or within the o
structure itself, the
vention being
that the alarm when given will be heard by
some one. The guarded structure also is DIo-
vided with an electrical barrier, which may
be of the construction described i in the patent
aforesaid orof any other desired constructmn
Itisrepresented diagrammaticallyat B B/ 6 1,
the portions b 0’ bemﬂ* disposed upon the door
of the structure, (zeplesented diagrammatic-
ally by the lme.,z, ,) while the portions BB’ are
disposed over tlle other parts of thestructure.

onarded

~T'hese barriers at the protected housing and

- guarded structure are electr ically connected

30

35

- proper condition,

40

45

55

with the main or controlling cireuwit C C° ¢
C' in which are included als0 & resistance D

:a.nd rheostat D', located at the guarded strue-
ture, and the coils of & responsive device K,
located within the pmteett,d housing.

or loops.c ¢, which include the contacts 2/,

that are controlled by the door, and this poi-
tion or these portions ef. the em,mt which
also include the portions b ' of the b"u*uel

are herein termed the ‘“ door-cireuit.” Vﬂmn
the door is closed and its contacts 2 are in
the main circuit will Dbe
completed through the door-cireuit. The
main cireuit has also at the guarded structure

a loop or loops O° (3, w hieh shunt the door-

circuit, (which loop or loops are herein called
the “door-shint ,”’ ) so that when the door-cir-
cuit i1s open and the door-shunt is closed the
maln -cireuit will be completed through the

~door-shunt. ThelocopsTC*CPare prov 1::1@(1 with
terminals or contacts cﬁ ¢®, which are under

the control of a device F for making and
breakingthecircuitatthese points. As shown
more clear Iy in IMigs. 6 and 6, this device may

consist of a rock-shaft 7 CELI‘]_}‘"II]“‘ cups f',
each of whieh contains a drop of mercury.

and into each of which one pair of terminals
extends, the arrangement being sueh that
when the rock- shaft is at one ektzexmty of

~its movement the mercury. will connect the

| tenumftls and when at  the other e‘EEPPmil} --

6o

of its movemenb the mereury will be out of
contact with the terminals and Ieiwe them
disconnected. This rock-shaft is provided

with a tumbler or counterbalance f~, -whieh |

will hold it at either extremlty of its per-
mitted movement until it is moved there-
from. byafmf,e For moving it in onedirec-
tion—

shun i‘——-I provide a chmnon‘mi@r or timépiece

sheet-steel and is grounded, as.
weight past its center,

requirements of the in-
ausvwered if 1t be so loeated

above described.

posed,

no°t.
riation from normal, indicating a slight leak-
age at some point, the error may be corrected

Al the
guarded struetm e the main ecircuit has a Ioop-

a greater variation i1s indicated

e., the direction Whlch closes the |

3, which, like a time-lock, may be set torun

a definite length of {ime and will av the ex-
piration of this time trip a dog G, which will
engage a part on the rock-shaftand move the
thereby clesing the
shunt. - Ior moving it in the opposite «lirce-
tion I prefer to use an electromagnet 1I, the

armature /o of which is carried by the rock-
'Shﬁfl‘

circuit IT", having a batte:y 112 and an ex
posed device I1°, Wlueh is adapted tobe manu-
ally operated for the. pmpoae of closing the
circuit.  When this deviece is operated and
the eumut closed, the magnet will attract the
armature and mme the mc,h shaft to such
position that the shunt will be opened.

The door-shunt includes the coils ( of an
indicator I, and this indicator is of such a
character that it will give the indications
with a needle or pointer ¢ (plefuttbly eX-
exposed,) so graduated and nlfnlwd that dur-
ing the day, when the circuit is complete

‘Lluoufrh the 511111115 and thedoorof the guardeéd

‘structure isopen,the indicator will show upon.
a graduated part of the scale the condition

of the circuit—that is to say, it will show
whetherthe resistance in circuit is normal or
If the indieator shows only a slizht va-

by properly adjusting the rheostat ID', and if
other means
must be taken to locate and correct it.
scale is also provided with a mark to which
the needle will move when the main circuit

18 complete through bc‘rtll the door-circuit and.
‘At the time of closing

through the shunt.
the door of the ﬂ‘uaxded structure should the

polnter not-come upto this mark it will in-

dicate that the contacts of the door-circuit
are notin proper order, and this defect or ob-

rent 1s thrown off of the shunt for the night.
If the indicator
the door-cireuit is in full electrical connec-
tion with the main eircuit, then the operator

pushes the push-button /i for the purpose of

throwing the current off of the shunt in the
manner aheadydescubed If this result fol-
lows—1i. 2.

pointer moves toa mark on the scale, indicat-
ing the fact.. 1f the pointer does not move to
this mark, the operator knows that the shunt
has not heen opened, and _his defect must be
remedied before the structure is finally closed
for the night.

the door-circuit and door-shunt.
I prefer to make the two paths or loops of

the main ¢ircuit of equal resistance,to the end-

that when the currentis passing throutrh both
of them the indicator will stand at a centml
point on the scale and will movean equal dis-

| tance upon one or the other side of said cen-

T'o this end it is provided’

) which sweeps a se: Ue ¢, {(preferably

The

, 1f the ecurrent is thrown off of the:
shunt by the act of pushing the button—the

70

75,

and. to include this magnet in a local -

30

Qo

05

10Ot

105

110
struction should be removed before the cur-

gives the ‘indication that

115

120

125

Thus tlllb one indicator is
made to 111(110:11:{4 these vurious conditions.of

130
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tral polnt, accordingly as all or none of the |

c¢urrent is passing through that lcop which
includes the windings. of the indicator. To
this end I include in the door—mmmt a smt-

-able resistance, as shown at ¢

In this specification the main circuitis said
tc have a shunt around the door-cireuit; but I

‘desire to have it understood thatin its bm&d

ast - aspecdt the invention 1s not llmited to a

“shunt,” strictly so cailed, but includes any

path through which the main circuit may be
completed mthmlt including the door-circuit,

totheend that current may be left on the main.

eircuit angd on the responsive. device during
the day, wheti the door is open, so long as
this auxiliary pathis of such a character that
it will maintain the responsive device in nors
mal condition, '

The alarm-citcuit J fiss its own individual
battery J' . Jocated within the protected hous-
ing Y, and includes & switch J?, an electro-

net J3, the needle or some other movable
pm't of the responsive device B, and contaets

J4located in the path of said needle and upon

@ppﬁmta sides thereof. The switch J?is un-
der the influence of a spring, a weight, or
oravity, by whick it is held n@rmally cloged
while thezalarm-cireunitis in normal condition.

The alarm dovies proper iz shown at X. It
may be of any de.:wqu ¢haractor, and in the
drawings I have shown a bell with spring
mech&mgm for ringing it, sald mechanism be-
ing uader the control of 2 dstent K', which is.
carried by the armature 4°of the @leeﬁ;mmam
neb J°%. This arrangement is such that

‘goon a8 the alarm-cireult is compleied at me

regponsive device I ths armature J° will be

attracted and ihe detent X will releass the

‘mechanism for ringing the bell, after which
the bell wiil c@mmu@ m ring antil said mech-

apuism has run down or until the detent K’
agrin engages it. In order to prevent this
roéngagement of the detent K, and thersby
pmmlt “the sounding of the slarm to be con-
tintea for a e@nmdemble length of time, not-
withstanding the return of the responsive

davice 1L o Vam'ma,l eondltmm the alaro-cir-

vice B and the contacts J4.
cludes a8 a part of it the armature J° or a

ciit iz provided with a lmp 4% 47,
shunts the movable part of the 1*%@01181% de-

part carried thereby, which is adapted to
make contact at J" and close the shunt as
soon as the armature isdrawn down. W hen
thig take pmee, the current will continue to

which ‘

P

§

|

g

This shunt in- | of the alarm-batier

flow from the battery J' through the magnet |

J& through J7to the m'ma,tme J5, through
the ﬁrnmmra to the wire J°, and back 0 t‘he
main wire J, through which it is returned to
the battery.

Ag before stated, it 1s desirable to have the

entire alarm mechamsm included within a 1

pmtﬁct@d housing, so that access cannot bé
had to it withont gwmg an alarm, and witn

this arrangement it is also desirﬂ,ble to pro-

vide means whaereby the condiiion of the
SABTIR MACHANI W6 be tested from the out-

from the guarded-gtructurs o
fem.

‘battery become exhiausted or

| tected houging to a place convenis

| vanometerorother indicator L,

(preferably the guarded struck

j .
- tery, the switeh 1.° is moved from 5is faca“uwt

% and the swimh ig
maincirguitenat
I-the awiteh I is on the cont
Ang-cirenit will be ciosed,
L orgized, and the alarm-ciro .f.*‘" aﬁ‘:-;_;;aah,,;:‘.. &
S0 i.ham the simultancous elosing :}if

test, but it may, if desired,
| avoiding the use of any pary of ml@ main eiy-
: ‘3{11&'. 01‘ bh@ I‘@gp@ﬂ'ﬂ* VIS c;}' 1{, ny FO

827,064 | f

side of the proieeted housing anc preferab
c' {:

Otherwge thore wonld
ient way of ascertaining the i £

o

%':s

g

3

| ]
)

Futma

Pl

ey

i 4
i

abled. 'To this end: H:z:‘i;m*u H{j vy tm

cess, and preferably to the guarded s tf*:?ulme
a cireuit, herein called & T g Ling

which is electrically conneeic u with o
i located at

‘Eqihu:ﬂlb
ﬂ‘g,}_i..
“the

place from which the tfest i to be n

73 *"h"! o

{4..1..1..4..

jl}'if"(}-
vide .means whereby the current may be

caused to pass through the %mﬂn -eirenif and
through the g&lv&nmﬂﬁ‘f;ui witl

LR ?Jfkiilgxﬂlfﬂ{;'{lgi

IV]. fh{) {d% Wi ""L'["“._“ .EL .51 TANML
yiciy

alarm to be given.
shown four different arrangemsanis by W

I' thisohject can'be acecomp! 18]1{351 the preferred
grrangement being that ¢

-and 3

N

shown in Migs. 1, 2,
In thig Drefea* el arrangement the
testing-circuit joins the alarm- civeuits ai 7 7
and includes a wire 1./, leading Srom the soint

_.3 to the galvanometer L& and & wire I, lead-
ing from the ﬂ‘a.ivanometm back ¢ the poind

I,- h“-
{H..u

hhm‘

xh.'fib L}A L

When it is desired o

C® to the contact L. This opens the nain
circuit and caunses the needls of e “‘ﬁﬁgm’a—
sive device H to cloge the alarm-cirenit at one
or the other of the contacts J4°, anad in **fdm-

—

to prevent this from causing an alarm to be ]
'Jbei ;.,‘rWt UGH'
J 2 which iz under the control ¢f & magned Ly,
located in a eircuit, ierein called the ““swifeh-

H.rr
-l'_'-.J

given the alarm-circuit is opense

ing-circuid.” This switching-ciroiis g maae
up y of 8 wire (8 leading from ong pols of ths
battery C4, the switch _1_.;"5; the contact L0 the
wire L, le&ding. to the magnot 17 and the

vive 1.2, Isading from said magnsy sacl to the
battery, *Thus it will besean thul tho hatisry
L0 DO LI:. LG

| f"r irl_-'h'l

rHAT TR TR LU T
1:.5. F—E‘—L ::ll i.'..ill. r:m'. -? o

ﬁr?@ Mt NS
. FI,L...-] :.-_.._.l ._:.H“,..__’_.r:’_:!,
G WILE IR DO L

"L
'
"'-E YD RNy 8 YR E:‘n.'"*" ".-" T ;}.i";-“
:l...il _..'-.|-. L -.-I -l" n L - A % i
T

¢ircult at the regm}zww dovice ih.in pre-
vented fi*@m @iving an 'kwm "ﬁfim gurrend
will then pass to the

15 74

‘needle of the respem ive device g, contach

wire L/, galvanometer L4, wire L, and alarm-
eirenit J back to the batiery,
way areading may e had o Lhe f“;ﬂwn@nww
for LA, showing the condition of the al:
_bat‘tery

a4 1 this

-
It 1s true that in this

tVlblu.
this arrangement while the test is being made
the protective portion of the sysiem is chrown
off. Thisig not aserious Gme{,twn nowevar,
gince it requires only & moment to:maEs ﬂm
be ayoided by

M.:rﬂ“w

-h-....i» u.-i,.,q.

IR

*ur’
Hfdﬁ‘

m@*ﬂﬁ t*ﬁi’* -
of the system the magne J%ig energized, bub
by reason of the hlnh resistance of the emw@
eireuit and eapee*ally of the galvanometer ¥

the armature J° will not be atbracted.
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e
e
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3
e

120

=t
)
LN

e



{0

t5

20

.

30

ance the battery may be exhausted
dertoavoid this, the test may bemade through |
“the contact J*, at which point the alarm-cir-

627,054 | _ 3

test. In this case the testing- 011011113 may be
so connected with the alarm-circuit that when
the testing-cireuit is closed the two will form

practlcally one circuif, in whieh the ﬂ'alva—'
nometer atthe guarded structm‘e and Lhe eon-

tacts J4 and needle of the responsive device
at the alarm-station are arranged in m ultiple,
01 if only the battery of the alarm mechanism

g to be tested I may use an entirely separate

_cu*cmb connected with its poles and extend-

ing to the guarded structure and there pro-
vlded mth a galvanometer and a device for
closing the uruut, as shown in Fig, 42,
Fig. 5, 1 represent the testing- cumnt and [°

a devwe located at the guar ded str uetme at

which the testmﬂ-czrmub Isnormally open and
by whiceh it may be closed when the test is to
be made. With this arrangement when the
testing-circuit is closed at [’ bhe current of the
&larm battery will pass through the alarm-
circuit and the testing-eircuit and an indica-
tion will be given at the aalvanométer. Here

also the nmgnet of the alarm-circuit is ener-

gized, but by reason of the high resistance of

the galvanometer an alarm will not be sound-

ed. These arrangements (shown in Figs. 47
and 5) are open to the objection that by COil-
necting the opposite sides of the testing-eir-
cult at a point between the guarded sbructm*e
and the station by a medium of high resist-

“cuit 1s nmmal[y open, (and this is preferable,

35

since it also tests the operativeness of the

~responsive.device,) or the testing-circuit may

be separate and n?rmally dlseonnected from

the alarm-cireuit, ’as shown in Fig. 4, and a

_40

5o

smtehm g-cireuit, withitsown 111(11 Vldll al bat-

tery ¢t used for connectmg the two sides of
the switching testing -circuit with the two
sides of the alarm-circuit by means of the
switch J*, operated by the electromagnet 13,
located 1n the switiching-cireuit. Her e again,
asin the form of the invention shown in Flﬂ's
1, 2, and 3, one and the same wire enters mto
the construetlon of both the switching-circuit
and the testing-circuit.
In order to mclose and protect those por-

tions of the several conductors orany.of them

- which extend from the guarded structure to

55

60

the :«:L]mm-sta,tlon they are inclosed in a tu-
bular casing or covering which has an eleec-

-‘1}1’](38,1 bcll‘I'lBI‘ sich as shown in Figs. 7, 8,
and 9.

This c&sm gis made up of a plurahty
of supemnposed eleetrma,l conducters insu-
lated from 'each other and so disposed that if

the casing be penetrated by a metallic instru- |

ment the superimposed conductors will be

electrically connected, and qun* charged at

ad;aceﬂt points with electrlcqt,y of dlfferent
poteittials a short cireuit will thereby be pro-’
ducéd,
made one or more of the supeli mposed con-

s -duetdrs will be broken, and ineither case a
responsive device which is elec¢trically coi-
neebed with them will cause an alarm to be 1 either of thie conductors N or N3 or between

oiven.
'_nature of a conduit ¢ or tube, through which a
may .

-In

M->=;
In or-

‘be ﬂeXible

or if .a rupture of sufijcient size be

This casing or eovexmfr is in the

conductor or a number of wnduetms
be run without being braided or twisted to-
gether, and this is a demded admntaﬁre over

the conductors thOiI]SG].VGb
constructed as shownin Figs. 7, 8, and 9.
may represent an inner tube ‘whlch 18

M
pref-

the heretofore-existing practice of bra,ldmg; |
'lhls casing is

75

erably of fabric and is treated with some in-

sulating material. Through this tube may be

| passed any desired number of electrical con-

ductors, which may or may not be twisted or
brmded together. Prefembly they are dis-
posed par allel since twistingor braiding them
will increase the cosband will notincrease the
effectiveness of the protection. Upon the out-

side of this inner insulating-tube is disposed

a conductor N. This conductor preferably
consists of a strip of tin-foil wound spirally
around the tube M, or it may consist of a wire
or a number of wwesa and if wires are used

‘they may or may not be woven or plaited or
Around this coaduetorM

braided together.
is a second tube or layer of insulating mate-

rial M, and around this is a second condue-,‘

tor N', constructed like thefirst.  Preferably
four 0[:' these conductors N N’ N*N?are used,

So

Qo

95

insulated from each other by the tubes M M

but a greater ora less number may be
useLL and preferably the separate- convolu-

tions of each conductor are separated by a

- e

tor, and the convolutions of one conduectoral-
ternate with the convolutionsof the next.  In

space aboutequalto the width of the conduc-

other words, when the complete casing is cut

longitudinally the exposed ends of the conduc-
tors will break joints orbestaggered.

M* and which is prefera,bly of some flexible

~Around
“the whole 18 a sleeve or jacket O, which is
insulated from the outerconductor b}f a2 sleeve

IGG

TOR

ma,terla,l so-that the casing as a whole will .

For this outer sleeve I may use

canvas or lead, the latter being preferred. .
Where a casing or covering 0f the ¢h a,raeter

above deserlbed is used in an electrical bur-

olar-alarm system,.the several cenductors
fﬂrmmﬂ* its electrical barrier may be incor-
pomted in and used as parts of the system.

In Fig. 10, for example, I have shown dia-

gram matically a system in which the condue-

tors N? and N?® are used in lieu of the con-

- ductors C' and C, 1*espeet1vel3 of the system
shown in Higs. 1,' 2, and 3, while the condue- j
tors N and N’ ave in the natme of open cir-

cuits which are laid in oppombe directions.

Oneend of the cond uctor N is connected with
one of the conduectors of the closed cireuit at
the alarm-station upon one side of the resist-

ance D, while the conductor N'-has one of its

ends connected with one of the conductors of

110

115
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the closed circuit at the guarded structure

upon the other side of the resistance D, so
that if eleetrlcal connection is made between
the eond uctor N and either of the conductors

igc

N’ or -‘Jz or between the conductor N” and
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the conduciors N2 and N? the resistance will |

he short-civeuited and the responsive deviee
o oprdl Lu infinenced, causing an alarm to be
given, '1heses ﬂwml umduetor%formmwthe
-ﬁ-:if.ﬂt“mal Dal r iar of the casing or covering
are 80 dispesed that ennductors of dif’fuent
’}wﬂnﬂm.im ﬂ’] fall opposite each other, as

shown elearly in 102, O,

in a burgiar {a,lfal m system which hELS CON-
duetors {}‘[h{ﬂ than those of the main or con-
{3

f} Hing eircuil extending between the alarm-
Vg

d -5.1'113{}}1
e Et"l‘iﬂ"' atid wnehmw circuits, they are dis-
nosed “within the casing or covering, and the
main cireuld 18 ,mnple‘ied through the con-
dnetors or some of the conduetors forming
the barrier of sald casing or covering. [or

nple, as: hm‘m in I‘l”“% 7 and 9 ’[he con-

£ 1T g
ux:’h,#.'ﬁ

Guetors U and (' of the main cirenit enter

indo the construction of the electrical bar-
and €' of the
mein eivenitand the Londuetm'% L, 1/, and 17
of the testing and switehing circuits are.dis-
Bosed m&hm the casing or covering.

Having tmm described my invention, the
w@limamﬂ" i what I claim ag niew therem ana
desire o gec *ﬁz*e by Letters Patent:

1, In an @ie@tmc&l burglar-alarm sysiem,
u}l@ combination with a nigin cirenit extena-

ing between the guarded structure and an
alarm - station and having at the guarded
struciure Ywo paths @rlmpa and a responsive

device electrieslly econnected with the main

sireuit, of automatically-operating means,
w‘@tmt@d by the system, for establishing one
of said paths or loops and means for indieat-
ing Lo o porsoi upon ‘the outside of the guarded
f»-i ueture whether or not the said path or
cop is established, substantially as set forth.
3. In an elecirical burglar-alarm system,
the ecombination with 2 main elrcuif extend_-
ing between the guarded structure and an
fﬁafm station and having at the: guarded

atrueture two pathsor loopg and a responsive
¢« device electrically connected with the main

~ ¢ireuit, of means, including a part accessible

B O

i
s Y
O

4“‘ 3
e
’ 'J.'i

from the outside of the Huarded structure,
adapted for manual opemmon

for opening
one of said loops, and a single indicator hav-

ing means for E:h()WlIl“ the strength of the

main current and means forshowing the open
and closed condition of both 100ps substan-
tially as set forth.

3. In an elecirical burglar-alarm system,
the combination with a main circuit ettendmﬂ'

betweon the guarded structure and an &larm-

station aud h&vmﬂ' at the guarded structure
two paths or loops and a responswe device
olectrically connected with the main circuit,
of means, including a part accessible from
e outsn:le of the gu arded structure, for open-
ing one of said loops, automatically- -operatb-
ing means pretected by the system for estab-
hshvm said loop, and an indieator adapted to
how ite condition, substantially as set forth.
fsi in an eiectmc&l burglar-alarm system,

the eombination with a main eircuit oxtending

and thoe f‘f*nmded strueture, such as

| 1ng between the ¢
ial&r -station, mmm mechanism located ab

between the guardedstructureand an alarni-

station, and ‘lmvmfr at the guarded structure

two p&ths or loops, one of which includes the
door-contacts and the other of which shunts
said contacts, of means for establishing the
cirenit thiouwh the door-contacts, means, in-
cluding a part accessible from the outside of
the ﬂ'uarded %‘huetme and adapted for man-
nal operatlon for opening the shunt, and a
single indicator electrically
the “shu nt and adapted to indicate the estab-
lishing of the door-circuit and the opening of
the shunt substantially as sef forth.

5. In an electrical burglar-alarm system,

the combination with a main cirenit extending

between the guarded structure and an alarm-
station and lmvmn’ atthe guarded structure a
circuit, meludmwthe door- contaets and adapis
ad {0 he e'le(,lrleal]y connected with the main
cirenit by the act of elosing the door, and a

con nected with -

75

8

cireult qlmntnw tne door- eontdets of auto~

matically-operating means pmteeted by the
system-for establishing the shunt, and means
for indicating whether or not the shunt is
established, substantmlly as sef forth.

¢. In-an electrical burglar-alarm system,
thecombination with amain circuit extending

between the guarded strueture and an alarm--

station and havmﬂ" at the guarded structure

two paths or loops, one of which includes the

door-contacts and the other of which shunts

gnid contacts, of means adapted to be operated.

manually for switching the current onto the
door-contacts and opening the shunt, auto-
matically-operating means disposed within
the guarded structure for switehing the cur-

go

95,

o0

rent onto the shunt, and an indicatorelectric- |

ally connecterl with the shunt substantially

as set forth.
7. The mn}bm{ztlon with an eleetuc&l btir-

105

olar-alarm system of means for throwing it

on and-off, said meaus having amovable pfn-b
carrying means for estabhshmg and break-
ing theeleetrical connection, electromagnetic
ﬂppllanceq for moving said part and throw-
ing the system on, m1d appliances including

‘an electrical circuit and an exposed devwe

for closing it,and a chronometerhaving means
for moving said part -and throwing the SYVS-
tem off, f:uud movable part and the means for
operating it, exeept the exposed device afore-
satd, belng pmtected by the system and in-
ﬂ@@?b%lbl@ while the system is on, snbstan-
tially as set forth.
3. A device for opening and clesmg & Clr-

chit having, in combination, a rock-shaft, mer--
cury-cups “earried thereby, an arlnature, an’

electromagnet for moving the armature In
one dll‘?CthIl and thereby moving the rock-
shaft with its cups, and an automatw me-
chanical device having a trip adapted tomove
said shaft in the epposalte dwectlon substan-
tially as set forth.

9. In an electrical burglar-alarm system,
the combination with a main eireuit oxtend-
guarded structure and an

110

LL5

120

125
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the alarm-station and including a battery, | open circuit including said

and a protected housing inclosing the alarm
mechanism, of means located ai‘.ih_a cuarded
structure fmd upon the outside of the pro-

tected housings for testing the battery of the
alarm mechauism from the ontside of the pro-

tected housing, means for indicating {o a per-
son on the Oumde of the pmte{,ted housing
the result of the test, and means for pzm*ent—.

Ing the giving of an ‘alarm while the test is

- being made, substantially as set forth.

20

25

10, In an ‘electrical burglar-alarm system,
“the combination with a main cirenit eﬂemh_

ing between the guarded strueture .and at
alarm-atmti{m
the alarm stanon and 1ncludmwaonuut hav-

‘Ing contacts and a battery, and a protected

housing ineclosing the alarm mechanism, of
means Iocated at ‘Lhe; ouarded structurse dnd
on the outside of the protected- housing for
testing the contacts and batteryof the d]d[‘m

-mechamsm sald means inc¢luding an elec-
trical ewcult extending from the alarm mech-
anism to the place from which the test is to be
made, means for indicating to & person on the

outside of the protected housmg the result of

20

35

ter with the cirenit of the alarm mechamsm |

40

5¢ 4
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the test, and means for preventing the giving

7t an alarm while the test is being madu, sub

stantially as set forth.

11. In an electrical burglar-alarm system
the combination with a main cirenit extend-
ing between the guarded structure and an
a,larm station, ala.rm mechanism located &t
the alarm- Statlﬁn and including an electrical

circuit-and a battery, and a protected hous-
ing inclosing the alarm mechanism, of a gal-
'mnometer leeated at the guarded strueture,'

means electrically con nectm g the galvanome-

wherebysaid galvanometerisadapted to sh{}w

thecondition of the alarm-battery, and means
for preventing the giving of an

the tmb 13 ljemﬂ' nmde, sum-smmmliy as cet
forth. -

12. In an eleetrical burtrla,r alarm system,
the combination with a main ecircuit ex‘rend-—
ing between the guarded structure and an
m-station, :;L]mm mechanism located at
the alarm-station and Including a circuit and

SOUree of electmmty and a pmtected houvs-
ing inclosing said alarm mechanism, of a gal-
vanometer leeated at the guarded ﬁ,tructum
and ontside of the proteeted housing, means

tor electrically connecting the galmnemete?
witnh the scurce of eleciricity of the alarm
mechanism, and means for preventing the
giving of an alarm while the test is being

ade, snbstantially as set forth.
3 In an electrical burglar-alarm system,
‘thﬁ combm&twn with & main circuit-extend-

ing between the guarded structure and an .
alm m-station,alarm mechanism located.at the
alarm-station and having

a source of elec-
trieity, and a protected houurn g inclosing said
alarm mechanism, of a gal‘mm}metm located

‘at the guarded struetnr_e and-upon the out-
- side Gf' the protected housing,

dl&l m mechanism docated ab -

alarm Wh:le I

ﬂlvanmneter
means located upon the outside of the pro-
tected housing for closing said cir cult, means

for {,lectmcali) com]eetlmr said ,eneml; with

the source of electricity of the alarm mech-
anism, and means for preventing the giving
of an alarm when the galvanometer-circuit is
closed and connected with the source of elee-

tricity of the alarm mechanism aub&’(amhﬂl} '

as set forth.. |

. 14. In an electrical bmnhm ﬁ,latm svstem
the combination with a main cireuit ex‘tend-
ing between the guarded structure and an

alarm-station, an alarm-cireuit located at the
alarm-station and including a battery, and a -
protected housing inelosing said battery, of a

testing-cirenit extendmﬂ fmm the n'nmded
aam'u{atme to a point ou t,&;zde thereof fmd elec-
trically connected with the alarm-circuit, a

70

30 -

galvanometer electrically connected with the |

testing-cirenit gnd located at the alarm-sta-

tion, means for elosing the testing-circuitand -

1ncludmw therein the battery. of the alarm-
circuit, fmd means for preventing the giving

01 an alaﬂn when the testing-cireuit is Glﬂbed

substantially as set forth.

15, In an electrical burglar-alarm system,
the combination with a main eireuit extend-
ing between the guarded structure and an
alarm-station,alarm mechanismlocated atthe

‘alarm-station and including a cireuit having
a battery, and a proteeted housing nmlcusmn*'.

the alarm mechanism, of a teqtmmmrﬁmt ax-

tending {rom the guarded _structure to the

90

95

ICO

alarm-station and electrically connected with =

-the alarm-cireuit, a galvanometer disposed at

the guarded sbructure and electrically con-
nected with the testing -cireuit, means for

causjng a current to pass throu f‘fh the alarm-.

105

circuit : and testing-cireuit, and means forpre- -

venting the alarm from operating during the

passage of said current, substantmlly_ as set .
- L TIC

forth.

16. In an’electrical burglar-alarm system
the combination with a main cireuit extend-
ing between the guarded strueture and an

‘alarm-station,alarm mechanisim located at the

alarm-station and including a circuit having
a batlery, a switch and means holding’ jthe
switch normally closed, and a protected hous-

mﬂ inclosing said &1&1‘111 mechanism, of means

v testing the alarm mechanism, me yns for
{}pemng Eald switeh while the test is heing

115

120

made and means located at the %Mded strae-

ture for indicating to a person upon the ocut-

side thereof the result of the test, substan-

tially as set forth.

17. In an electrical burglar- alarm svst&m,:
the combination with a main circuit extend-

ing between the gunarded structure and an
&1&rm-statmn ::»md an alarm-circuit located at

125

the alarm- stmtmn and having a switch and -

means for holding it nm'ma,lly closed, of an

electromagnet for opening said smtch, a ¢lr-
cuid 1_ncltid1nf{‘ it and extending totheguarded

structure, and means for testing the alarm

a normally | mechanism, substantially as set forth,

130
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18, In an elactrical bDuarglar-alarm system,

the combination with a main circuit extend-

ing between the guarded structure and an
alarm-station, a responsive device located at
the alarm-station and electrically connecied

Cwith the wain cirenit, an alarm-cireuit hav-

ing contacts adapted to be closed upon a dis-
surbanes of the responsive device and 1nelud-
ing a switeh, a switching-cirecuit extending
from the station to the guarded structure and

‘having a4 magnet arranged in operative rela-

tion to the awitch, a battery common to the
main cireuit and switehing-eireuit, means for
switeching thecurrent of the battery from the
main cireuit to the switching-cireuit whereby
the alarm-circuit is closed at the responsive

deviee and opened at the switeh, and means

20

located at the guarded structure for indicat-
ing the condition of the alarm-eireuit, sub-
stantially as set forth.

19, In an electrieal burglar-alarm systemn,
the combination with a main circuit extend-
ing between the guarded siructure and an’

_alarm-station, a responsive device digpesed
at the alarm-station and electrically connect-

ed with the main circuit, an alarm-cireuit

“disposed at thealarm-station and havingcon-

tacts adapted to be closed by disturbance ot
the responsive device, a testing-cireuif ex-

tending from the guarded strueture and slee-

trically connected with the alarm-circuit, a

asalvanometer located at the guarded struc-

ture and electrically connected with the test-
ing-circuit, a switch in the alarm-cireult, an
electromagnet disposed in operafive relation

thereto, a switching-cirenit, a battery com- -

mon to both the main circuit and the switch-
ing-cirenit, and means located at the guarded
structure for switching the cirrent of the bat-
tery from the main circuit to the switehing-

¢ireuit, substantially as set forth,

CLYDE COLEMAN.

Witnesses: ,
L. M. HOPXINS,
I, CROSS.
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