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To all whom it maz Y CONCEFL:

‘Beit known that I, ALvAH W, HALL, a citi-
zen of the United States residing at Merlden
in the county of New Haven and State of Con-
necticut, have invented new and useful Im-
provemente in Electric Burglar - Alarms, of
which the following is a specification.

In what are commonly known as *‘ electri-

cal burglar-alarm systems,’”’ the objeet is to |

give Intimation, by means of an audible or

ether signal at a given point, of any attempt
to open a door, or inany way to gain access to

the structure 01 receptacle Whlch 1t 18 mtend
ed to protect against intrusion.

The apphcatwns of the system, while num-
berless, involve generally a circuit between
the struetule or receptacle to be guarded and

the place where the signal istobegiven, which

circult 18 broken or closed or ethermse affect-
ed by the act of or attempt at intrusion, and

so caused to sound the alarm. For example, |

the doors and windows of a building are pro-

- vided with circuit making or br eakmﬂ devices,

30

40

45

so that any movement of them 0pe1ates the
sald devices and gives an alarm in a certain
room in the building, or at some distant sta-
tion communicating by an electric circuit with
the building. In the same way the doors of

safes, the lids of boxes or chests, and, in fine,
all kinds of receptacles, are proteeted so that
unwarrantable intrusion cannot be effected

without sounding an a,larm at some more or

less remote pomt
T'o this system, in all of the various a,pph-

cations above desorlbed my presentinvention
18 appheable, the main obJeet of the same be-
ing to give instant warning at any predeter-
mined peint of the unauthorized entrance of
or access to any electrically-protected build-
ing, safe, or other receptacle, and to provide

‘a means whereby those authorized to open
‘the doors of the protected structure may do

so without sounding the alarm.
In carrying out my invention I make use

of a double circuit or system of circuits be-
tween the protected structure and the signal-
station, one portion of such system being util-
ized, as is now done, for the transmission of
mgnals the other for contr olling the first

52 1n Such manner as to produce or to prevent

the signal w]n(,h gives intimation of the en-

I

trance to the protected structure, or any un-

authorized tampering with the demces the

manipulation of which is a necessary plehml-
nary to such entrance.

33

- The signaling - circuit and "lppaI'&tHS con-

nected therewith may be generally similar to
any now used—that is to say, it comprises a

| battery, an alarm, and some device which is

operated or bleun*ht into operation by a move-
ment or dlSplaGemeub of that portion of the
protected structure to whmh it is or may be

applied. |
- The eontmlhnﬂ‘ cireuit, on the other haud

~contains suitably - constructed and appliéd ep

60

65'

paratus to prevent the sounding of the alarm

by the action of the devices een:ueeted with
the protected structure, and keys or contact-
makers at or in the v1eln1ty of the protected
structure so arranged that by a proper ma-

‘nipulation of the same the signal is prevented,

but by an improper mampulatlen the Slgna,l
18 produced. DMy object in this is that the
proper manipulation of the aforesaid keys or

contacts may be a secret known only to the
person or persons authorized to open the pro-

70
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tected structure or receptacle, so that any one -

else in attempting either to prevent the sound-

ing of the alarm or to enter the structure

w1ll at once set the alarm in action.

~ From the nature of the case it is evident

30

that to afford adequate protection there must

be a secret means of reaching or using the con-
trolling-circuit. The number of such means
18 practically unlimited; but in describing

| more in detail the natme of the invention I

shall describe only the special means which -
I employ in practice, and which I regard as -

the most plaetleable and efficient, and which
consists of a series of electlleally controlled
circult-closers similar in principle to relays,
which, together with the keys and ecircuit-
conneemons form an electrically - controlled
eombmatmn, analogous in theory to those
used in certain mechanical locks.  These de-
vices, which for convenience will be herein
designated ‘* double-circuitinstruments,’’ are
auenged in such manner that through the in-

Strumentality of one of the series the sound-

ing of the alarm is prevented, whether by
maklnw' or breaking the alarm-circuif, by

Shuntmﬂ* the euuent ‘11 eund the alerm -mag-

90
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~ and also the specific construction and arrange- |
- ment of:certain details. o

R
Ul

5 of one 'of the others, or by more than one in |
a predetermined order, and the keys-or.eon: |

but if the wrong key be depressed the combi- |
1o nation isdisarranged and thealarm issounded. |

- Figure 1is a general plan of the system, in-

volving the use of a normally-closed signal-
- ing-circuit.: Fig. 2 18 an illustration of the
system containing a normally-open signaling-
circuit. Fig. 3 18 a side elevation of one of
the double - circuit instruments which I em-
ploy. Fig. 4 is a plan or top view of the
same.
able combination - key; Fig. 6, a plan of a
modified form of the same.

Let H represent a structure or receptacle to
- be protected, and provided with a circuit-
breaker, ¢, which may be of any ordinary de-
scription, and arranged to interrupt the cir-
- cuit with which it is ‘used when the door of
the structure 18 moved. . From this circuit-

~ breaker run wires 10 11 13 to a station at |
which is located an alarm, the electro-magnet |

I of which 1s 1n the circuit of which these
wires form a part. A galvanic battery, J,is
also connected with these wires, and furnishes
‘the current that operates the magnet I.” In
Fig. 1 the magnet controls a mechanical bell,
T, this being done by connecting the armature
of the magnet with a deteut, S, that engages
with the wheel W when the magnet is active,
and which 18 thrown out of gear with the
wheel when the magnet is inactive.

At the alarm-station are located a series of

&5 double - cireuit’ instruments, A B C D, the
number being an arbitrary one, as will here-
inaiter more fully appear. In principle of

Fig. b is a sectional view of a detach- |

315,139

41 20, of the eontrolling-circuit 28, that runs

to some point near the protected structure H.
The main portion 28 of this circuit contains a
battery, X, and is connected with the several
branches that form the return-circuit by keys
or contact-makers. The key O connects it
with the branch 38, 39, 40, 41, and 20, which
contains the magnets a' b’ ¢, and this key is
depressed Sso as to energize the magnets and
lock their armatures, in order to set the appa-

ratus or bring it Into operative condition.

A branch, 26, 27, 58, and 20, containing a
key, O, includes the magnet d', and is to be
closed at the outset,or aiter the alarm has been

| sounded, in order to set the instrument D and

complete the signaling -circuit through the
wires 10, 11, and 12 and spring {. |

105

ITO

115

In order to permit the door of the structure

H to be moved without sounding the alarm, I
place in the vicinity of the structure a certain
number of keys or contact-makers, &’ &, &c.,
one of the points of each being connected

with the battery X by wires 2848. From the

other points or contacts run wires 30%, 32%,
&e., back to the double-circuit instruments

tion-key, when so desired. A wire, 17, runs
from the wire 10 to the first of the series of
donble-circuit instruments. This wire forms

a branch of the circuit from battery J around
the circuit-breaker ¢, and when in connection
with wire 12 the magnet I remains energized
when the circuit throngh wire 11 is inter-

20

125

and through the connections of a combina- -

130
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1upted The object in the plesent case, then,
is to extend through the series of double-cir-
cuit instruments a path for the current be-
tween wires 17 and 12. Assume that the con-
nections be such that keys K° K! and K’
must be depressed in the order named to op-

~ eratefirsttheinstrument A, then B, and finally

10

C. The operation is as follows:
Depressing key or contact K° closes the
branch 30* 30 20, which includes the sec-

ondary or relefusmﬂ magnet of instrument A.

Normally the Strlp or spring A’ of this instru-

‘ment is in contact with its stop and springs A

' oub of contact with their respective stops;
but as soon as magneb a is energized this con-
dition of things 18 reversed. Wire 17 is con-

nected to spring &, so that it is brought into

20

25

30

33

connection with a wire, 14, leading to instru-
ment B, and the wire 32 of the bla,nch In-
cludmg key K*, is connected by spring &’ with
wire 33. Key K* 1s then depressed. This
completes the circuit thr Gun‘h the branch 32%,

132, 33, 34, and 20, energizes magnet b of 11]-

stl ument B eonnects wires 17 and 14 with
wire 25 thloun'h spring 7 and wire 35 from key
K3 with wire 36. By depressing then key K°

the circuit 18 completed through branch 35%,
35, 36, 37, and 20, and mwnetcof mstrument_

C enerﬂ*lzed ThIS connects wire 15 with wire
16, whlch completes the circuit 12, 13, 10, 17,
14 15, and 16, through Spunﬂ'kof instrument
D. A elrcmt through magnet I and around

the circuit-breaker e bemu thus formed, the

structure H may be 0pened without soundnw
the alarm-bell T. When the buﬂdmg OT recep-

tacle is closed, the combination is sent by de-

. pressmg key O which energizes magnets a'0’

40 -

~in the wrong

45

" stops, the cireuit of magnet I broken, and the

50

55

6o

¢ and 1evelses the 01der of connectlons as

above described.

If any other key than. those designated K°
K¢ K? be depressed in attempting to operate
the combination, or if these keys be depressed
order, the result will be the
sounding of an alarm.
depressing key K’ a key, as K, be touched
instead of key K the branch 29:‘“’ 29, and 20,
including the man*net d of 1nst1ument Dy, 1s
closed, the springs k [ carried away {rom their

alarm sounded. So, if one of the Leﬁs as
K*, be depressed out of its proper order, the
bl&ﬂ@h 32%, 32, 42, 29, and 20 is closed bthUGh
the spring 12 of mstlument A and the alarm

sounded. These examples serve as illustra-
Adter

tions of the working of the system.
the macmet d has bmken the alarm-circuit
the clrcult is closed again by key O’, that con-
trols a circuit, 26 27 58 20, mcludlng the main
magneb d'.

In order to provide for different combina-
tions, the wires 30, 32, 35, and 29 are con-
nected with terminals AK Bx O D*, set 1n a
snitable insulating base or support, P,and the
wires 30%, 327, 30-‘", 29%, and 29*~* connected
with othel terminals, 1x 9% 3% 4% 5%, The
Speelal manner of SuppOltll’lD‘ or arranging

these terminals may be greatly varied, 1t be

For 1nstauce if after

ing only necessary to plaee them so that by
means of what I term a ‘‘key’’ the proper con-
nections between wires 30% 30 32* 32, &e.,may
be readily and easily made. This key con-
sists of a metal holder, 2, filled with an insu-
lating compound and havmﬂ terminal plates
or pins corresponding in number and position
to the terminals in the base P. These termi-
nals are connected by wires embedded in the
insulating material in different ways, accord-

ing to the combination it is dequed to form.

If the combination is to be a certain number,

the connections are so made between teum
nals 1° 2° 3° 4° 5° which come in contact with
the terminals conuected with the wires from
the keys and terminals A° B* C" D’ which rest
on AX B* C* D* respectively, that the plate
or terminal bearing the figure which . corres-

ponds to the operating- key which has to be

closed first must be connected to plate A’ the
plate bearing the figure of the operatmg key
which has to be c]osed next must be connected
to the plate B°, and the plate bearing the fig-

ure of the operating - Ley which has to be
closed last must be connected to plate C°,

while the two remaining plates bearing ﬁg

ures in the combination- ke}f are conuecbed to
plate D°. In Fig.1 accordlng to this arrange-

ment, the combination is 543, while in Flg 5
the connections are made to form the combi-
nation 135.

Instead of the per manent key,I can use the |
1CO

variable key 2°,shown in Fig. 6. In this key,
the metallic plates or terminals 1% 2% 3% 4% 5X
AX B* O% D* are connected to the operating-

70

75

80 |

00

95

keys K’ K* K? K* K%and to the double-circuit -

instruments A B C D, precisely as shown 1n
Fig. 1; but 1In addltmn thereto the plates 1%

105

2"“‘ 3% 4”‘ 5* are also connected by ﬂemble ca,bles |

nw ¢ n® at n® with metallic plugs p* p* p* p* p°
and the plates A* B* C* are provided each
with one hole, while the plate D* has two

“holes, all said holes being of such a size that

the pluos can be readily and snugly mserted
into them.

~ In order to adjust the key to the combina-
tion 543, for example, plug p into plate AX,
plug »* mLo plate B*, plug »° into plate Cx
and plugs p’ »* Into the plate D*.

- It will be understood from the fmegomﬂ'

I(lESCl"lpthl] that the number of figures consti-

tuting a combination is practically unlimited.

As an instance of one single arrangement,

suppose a number of operating-keys or con-
tacts are used and oaly one of the number is
to be used for preventing the alarm, 1t would
be necessary to use only two double-cireuit
instruments. The operating-key bearing the
fioure corresponding to that selected as the

I1Q

115

I20

125

combmatmn would connect with the first

‘double-circuit instrument, and the ecireunits

from all the other keys would run to the second
double-circuit instrument. In order to open
the receptacle without sounding the alarm, the
proper key must be depressed. If any other

key is depressed, the alarm will be sounded.
| In the same manner if 1t 1s desired to use two

130




10

15

4 | '- - - 315,139

keys to make the combination, three double- | circuit is evidently a matter determined by

circuit instruments would be used, which
should be connected upon the same principle
as described, By increasing the number of
keys and the number of the double-circuit in-

struments an unlimited number of combina-

tlons may be provided for. -

In Fig. 2 the system as arranged for con-
trolling a normally-open signal-circuit is illus-
trated. Thedevicesemployed are practically
the same as in case of a closed signaling-cir-

cuit, the distinetion being mainly in a differ-

ent arrangement of ¢ircuits and connections.
On moving the door of the structure H the
alarm is sounded by the completion of circuit
through wires 10 1112 13; but to prevent this
the 1nstrument C is adapted to shunt out the

~alarm by closing the circuit between wires 13-

and 14—the latter a branch from wire 10—
through wire 18, connecting wire 13 and the

stop of spring/ of instrument A, wire 17 con-
necting spring 2 with thestop of spring¢ofin- |

- strument B, wire 16 connecting stop of spring

25

320

35

with the stop of the single spring of instru-
ment C, and wire 15 connecting this spring
with wire 14. The instrument I has but one
contact-spring, /, and one stop. Wires14and
11 connect, respectively, with the spring and

1ts stop, so that if the magnet- d be energized,

and the spring and stop thereby brought into
contact, the circuit through the bell-magnet
is closed. | |
T'he method of operating this system is the
same as that above deseribed with reference to
Fig. 1, the depression of the wrong key acting

~ to release the armature of magnet d’ and close

40

45

50

53

the circuit of the bell-magnet.

It is obvious that the series of double-cir-
cuit instruments may be employed for control-
ling or sounding the alarm in a great variety
of ways; nor is the use of these devices con-
fined to this particular purpose alone, as it is
evident that they may be employed under
many and various conditions for operating or
controlling the operation of other devices,
whether electrical or mechanical, wherever the
ability to operate or control the operation of

such devices involves a knowledge of a pre-

arranged manipulation of the intermediate
mechanisms for bringing them into the proper
relations for obtaining the desired result. In

-all cases 1t will be observed that the final in-

strument of the series, or that designated by
the letter D, whileit performs no part directly
in the control of the alarm or other device,
operates as a check on the improper manipu-

~lation of the devices composing the combina-

60

tion. |

As I have before stated, the device connect-
ed with the structure or receptacle to be pPro-
tected may beasimple circuit-breaker or con-

. tact-maker, or any instrument that affects the

; or Indirectly.

electrical conditions of a circuit to a degree

suflicient to operate an alarm either directly

The exact point at Whiéh the double-circuit
instruments are connected into the controllin o-

the conditions of particular cases. -

I am aware that it has been proposed to in-
clude in a burglar-alarm circuit a device for
preventing thealarm from being sounded when
the structure protected by the circuit is
opened, such device being in the nature of a
combination-lock, or a mechanism the proper
manipulation of which is a secret, and which
when properly operated maintains that por-

70

75

tion of the circuit that includes the alarm

either open or closed, as the case may be, so
that the operation of opening the protected

structure has no effect npon the alarm. The-

nature and objects of my system are, however,
widely different from this.
I may also statethat what for convenience is

| herein designated as a “‘station’’ may be such !
-as 18 generally used at present as a signal-sta-

30

tion, or any room or place more or less re-

mote from the protected structure. -
What I now claim as my invention is—

1. The combination, with a structure or re-
ceptacle to be protected and an alarm or sig-
‘nal station, of two electric circuits connecting

the same, burglar-alarm mechanism in one of
sald circuits and electro-magnetic mechanism
in the other, and means for operating the same
arranged to control the operation of the alarm,
substantially as herein set forth.

2. The combination, with a structure or re- -

ceptacle to be protected and a signal-station,
of two electric circuits connecting the same,

of burglar-alarm mechanism included in one

circult, a series of co-operating electro-mag-

-netic instruments, and means for operating

the same connected with the other eirecuit and

arranged to control the operation of the alarm -
mechanism, substantially as herein set forth.

3. The combination, with a structure or re-

90

95
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105

ceptacle to be protected anda signal oralarm

station, of two electrie circuits connecting the
same, of burglar-alarm mechanism in one cir-
cult, a series of electro-magnetic circuit-clos-

‘ers, and keys or contact-makers in branches of

the other circuit for controlling the alarm-
circuit, and electrical connections so formed
that a predetermined orderof operation of the
circuit-closers is mnecessary to prevent the
sounding of the alarm, as and for the purpose
specified. |

4, I'ne combination, with a structure or re-
ceptacle to be protected and a signal oralarm

[IO

115

I 20

station, of two electric circuits connecting the -
same, burglar-alarm mechanism in one ¢ir--

cuit, aseries of double-circuitinstruments and
keys or contact-makers for operating the same

included in branches of the other circuit, and
electrical connections to one of said instru-
ments so arranged that its operation sets the

alarm, in action, and to the other instrument
or instruments so arranged that the proper

operation of the same preventsthe alarm from
sounding, as and for the puarpose specified.
b. The combination, with a structure or re-.

125

I30

ceptacle to be protected and a signal or alarm

' statlon, of two electrical circuits connecting -
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the same, burglar-alarm mechanism included
in one of said circuits, a series of double-cir-
cuit instruments and keys or contact-makers
in branches of the other ecircuit, and electri-
5 cal connections between the several instru-
ments, and between the instruments and the
alarm mechanism, as herein described, where-
by the successive operation of the instruments
in a predetermined order is necessary to pre-
10 vent the sounding of the alarm, as and for the
puarpose set fmth
- 6. The combination, with a structure to be
protected and a signal or alarm station, of two

circults connecting the same, burglar-alarm

15 mechanism in one of said cu*cmts, a series of
double-circuit instruments-and keys or con-
tact-makers for controlling the alarm and in-
cluded in branches of the other circuit, of a
detachable key for varying the connections

20 between the contact-makers and the double-
circuit instruments, whereby the order of op-
eration of the contact-makers for operating
the double-cirecnitinstruments in a given order
may be varied, as and for the purposeset forth.
- 7. The combination, with an electrically-
operated mechanism, of a series of double-
circuit instruments for controlling the same,
the said instruments being electrically con-
nected in such manner that they must be suc-
30 cessively operated in a given order to secure
the control of the said mechanism, substan-
tially as herein described.
8. The combination, with an electrically-
operated mechanism, of a a series of double-
35 clrcult instruments for contrelling the same,
thesaid instruments bei ug,electrwal]y connect-
ed in such manner that they must be succes-
sively operated in a given order to secure the
control of the said mechamsm and a double-
40 circuit instrument electrically connected with
the mechanism to be confrolled and the dou-
ble-circuit instruments in such manner that
the operation of one or more of the latter out
of a given order severs connection between the
45 mechanism to be controlled and the double-
circuit instruments, as set forth.
9. Thecombination, with anelectrically-op-

25

erated mechanism, of a series of double-circuit-

instruments for controlling the same €lectrical-

5¢ 1y connected toforma combination, or a system

- Inwhich the several instruments must be oper-

ated successively in a given order to. secure

the control of the said mechamsm and a dou-

ble-circuit instrument electrlcally connected

55 with the controlling-instruments in such man-

ner that the operation of the latter out of a

given order disarranges the combmatlon as
and for-the purpose set forth.

10. The combination, with an electrically-"

60 controlled mechanism in one circuit and a
series of double-circuit instruments and keys
or contact-makers adapted to control the said
mechanism, and included in branches, of a sec-
ond circuit and electrical conneetlons through

65 the instruments so arranged that the said in-

| the branches containing the keys with those

| given order to secure the control of the said

mechanism, as and for the purpose set forth.

11. The combmatlon with an electrlc%lly
operated mechanism 13 _111 one circuit, of a series
of double-circuitinstruments,and keys 0T CON-
tact-makers for Opemtmn‘the same, connected
with branches of a second cu*cult electrical
connections so.arranged that the d(}uble -Clr-
cuit instruments must be operated succes-
sively in a given orderto secure control of the

70

75

-sa1id mechanism, and detachable combination-

keys or sets of contacts electrically connected
for varying the connections between the keys
or contact-makers and the double-circuit 1n-
struments, as and for the purpose set forth.
12. The combination, with an electric cir-
cuit and burglar-alarm mechanism connected
therewith, of a second or controlling circult
divided into a number of branches, double-
circuit instruments electrically connected to-
oether and to the alarm-eirenit, and included
in the branches of the controlling -circuit,
keys or contact-makers in other branehes of
the circuit, and a combination-key or set of go
electrleally connected contacts for connecting

80

‘the branches containing the contact-makers

with those containing the double-circuit in-
struments, as and for the purpose set forth.

13. The combination, with branches of an 95
electric circuit, of a series of electro- magnetic
instruments, each of which,when 0perated by
an electric current, closes a normally-open path
or circuilf, contact-makers or keys for operat-
ing said instruments, and electrical connec-
tions between said instruments arranged to
form an electrically-operated combination, or
a system in which the instruments to be all -
operated must be operated successively 1n a
given order, substantially as herein set forth.

14. The combination_, with an electrie eir-
eitit divided into anumber of parts or branches,
of a series of co-operating electro-magnetic in-
struments connected with a portion of said
branches, circuit-connections between the in-
struments forming an electrically - operated
c¢ombination, keys or contact-makers included
in other branches of the circuit, and combina-
tion-keys for connecting in different orders

100

115
containing vhe instruments operated by the
same, as-and for the purpose set forth.
15. The combination, with the alarm-circuit
and anelectro-magnetic gmlarm connected there-

with, of a second or controlling circuit, a se- 120

ries of double-circuit instruments connected

with branches of the samé and arranged to
control the alarm-circuit, operating-keys or
contact-makers in branches of the circuit con-
nected with the secondary or releasing mag-
nets of the double-cireuit instruments, and a
restoring or setting key in a branch of the cir-
cuit including the main magnets of all the in-

125

struments, as and for the purpose set forth.

16. The combination,with the alarm-circuit
and an electro- ma,n*netlc alarm connected there-

straments must be successively opera,ted in a ! with, of 2 second or controllm{r circuit, a se-

110
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~ries of double-circuit instruments connected ] tected containing a circuit-breaker or equiva-

Cn

with branches of the same and arranged to | lent, a signal or alarm station containing an

control the alarm-circuit, operating-keys or | electro-magnetic alarm operated by the move-

contact-makers in branches of the cirenit con- |

nected with the secondary or releasing mag-

- nets of the double-circuit instruments, a re-

IO

storing or setting key in a branch including
the main magnet of one of said instruments,
and a restoring or setting key in a separate
branch including the main magnets of all the
others of the series, as and for the purpose set

: forth.

17. The combina,tion-key herein described,

~ consisting of a metal holder filled with insulat-

13

ing material, and contact points or plates em-

~bedded in the material, a portion of the plates

being connected together in pairs, and the rest

- 1n a group of three or more, as set forth.

20

- 18. The combination,with the key contain-
ing a number of contact-plates conneeted to-
gether partly in pairs and the rest in a group,
of a socket or lock for the same containing
contact-plates corresponding in number and

‘position with those in the key, as set forth.
25

19. A burglar-alarm system comprising the
following elements combined and arranged in

‘the manner specified: a strueture to be pro- | '

ment of the part of the structure to be pro-
tected with which the circuit-breaker is con-
nected, a second or controlling circuit, keys
or contacts located in the vicinity of the struct-
ure to be guarded and included in branches
of the controlling-circuit, a series of double-
circuilt instruments at the signal-station in
branches of the controlling-circuit connected
with those containing the keys, electrical con-
nections between said instruments, a branch
of the alarm-circuit controlled by the instru-
ments for preventing or sounding the alarm,

taining keys for restoring or resetting the
double- circuit instruments after they have
been operated. |

In testimony whereof T have hereuntoset my
hand and seal in the presence of two subscrib-
ing witnesses. -

ALVAH W. HALL. [L. s.]

- Witnesses:
W. HAUFF,
H. F. KASTENHUBER.
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and branches of the controlling-circuit con-
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