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To all w?wm ot may conceri: |

Beit known that I, CHARLES J. KINTNE 3R, A
citizen of the United States, residing in the
city and ecounty of Philadelphia, State of
Penmylv&nm have invented a new and useful
Improvement in Safe and other-Door Locks,
of which the following: specification, taken in.
connection with the accompanying dra,wmﬂ*s,
constitutes a full and exact dlsclosure

My invention consmts,bmadly,m anew form
of combination-lock wherein the combinations
are actuated or produced by electrical means,

and relates. to the method and apparatus |

whereby safe-door and. other locks are made
secure against the attack of burglars.
Referring to the accompanying drawings,
Figure 1 represents a side elevation.of a safe-
door as seen from the inside, and showing the
interior apparatus for confrolling the locks.
.- 2 18 an obverse elevation of Fig. 1, show-
Fig. 3 is a dia-
ied form of my im-

ing the exterior mechanism.

ﬂxammfttlc view of a modl

pmved lock. |
Similar letters of 1eference llldledte corre-

spouding parts in the several figures. -

[ will first describe the parts of the apparatus

~in detail, and then the mode of operation.

30

A'is an ordinar y safe-door, to the inside of

‘which is fixed, in the usual well- Ln@wn_man

ner,bolts B B B,sliding in bearings.C C C, and
meved back and forth into and out of. lockmfr

~ position 1n the usual manner by a hand- hold

H* ecarrying an arm, Ii, which acts against the

- pin F, attached to the bolts inside the safe.

35
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Tixed to the bolt- frame I B F', by screws e e,
18 a lug or projection, G, whieh,_ serves the
function of locking the bolts whenin position
as will be explained hereinafter.

D D 1s a metal case or box, shown in sec-
tion and having a solid back to which the
magnets M M’ M* M’ are fixed by strong up-

- tight posts H H" H* I’ pr eferab] V. cast “solid

45
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with the back.
A A" A’ Afarearmatures ﬁ‘{ed res pectwel v,
to levers N N’ N° N*.

shown, firmly pivoted to the sides of the box
Dat PP’ P%, having screw-tops ¢ and #, &e.,
to govern their motion or thr ow, and hzwe the
customary retractile springs s s” §*.

S Bis aswiteh-board of metal insulated f1 om
the door by a strip of asbestus, vulcanized
ﬁber or other fire-proof mfxteuq] and firmly

These levels are, as |

!secmed in such 1nsu1dted condlblon to the
door.

metal w ashers adapbed to make elecbrlcal ¢on-
nection between the screw-heads shown and

electrically clear of the switch-board when the
| screws are partially drawn.
z 2 2° are insnlating-washers adapted when

‘sulate them from the switch-board, as shown
at 2, 4, 8, and 13.

W' to w“ inciusive, are msuhted conducting-
wires of p]amnum or other wire adapted £o

and carefully insalated with asbestus or other
| fire-proof insulating material. These wires
ran from contacts 1 to 15, inclusive, IMig. 2, un-
der an insulating- board X, into the mteum
| of the safe by a groove behind the hinge H?,

R", 1ncluswe each coill being of different re-
smtance from its fellow, so that the entire se-
ries vary from one to twentg or fifty ohms, as
desired. The function of these coils wﬂl be
etplamed'hereinaftser.
colis the wires ' to w", inclusive, all run to the
switch - board S 1, sz-we those designated to

and 4, in sequence.
RS R is a metal rod attached rigidly to the

metal contact-arms, SS’ 8% The plus-pole of

the battery is attached to the wire 1'° and the

minus-pole to wire w, and hence to switeh Sw
by contact-points b when the switch is closed.

and K is the safety-magnet.

It will be seen that bhe armature-lever N
performs two functions—viz., it locks the le-
ver N’ N? on the left and also the last or lock-

ing armature-lever, Nﬂ N¥ by the hook ¢ on the
rlght |

I will now proceed to disclose the manner
of operating this lock.
closed and the bolts in position, as shown, the
locking armature-lever N° having fallen into

168 place behind the lug G, the handle H hav-

place In this position the lever N® locks the
bolts by its end bearing against thelug G, and

| 2 firm lock i1s had &0‘&11]% backward thrust by

12 3 45, &c to 15, 1neluswe I‘w' 1, are

placed under any of the metal washers to in-

withstand a high degreeof heat in case of fire,

IFrom the resistance-

form the combmatlon-—-——m this 1ustance 8, 13,

M, M, and M’ are the combination-magnets,.

53

the switeh-board, the body of the screws being

60

70

as shown, to a series of resistance-coils, R’ to |
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door and upon which are fixed three sliding

Q0
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Suppose the safetobe |

IQO

ing been turned so as to fowp the bolts into
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reason of the shoulder g and socket-bearing at
P? and is held in this position by spring S°.
In turn the lever N’ N® locks N° by resting
over the Jug L, said armature-lever being un-
der stress against its baek-stop, ¢, by reason
of spring &, and this lever is again locked by
the lever N under stress of spring s. 1t will
also be seen that the lever N locks the arm N*
of lever N° by the hook ¢. Under this condi-
tion of affairs the safe is locked and the arms
S 8’ §* are pushed to either side of rod R*, or
to any part of said rod the operator may de-
sire, so that they are not left adjacent to their
combination-sumbers.
this instance, we must use the combination 8§,
13, and 4, successively, close the battery-cir-
cuit at switeh Sw, and place the arm S on con-
The circnit will then be closed at
the plus-pole of the battery, and will pass by
wire 0, Fig. 2, to rod RY, and thenee by arm
S, contact-point No. 8, to wire «®, under the
insulated bar X, behind the hinge H®, and
through the door to the resistance RR°, thence
to washer §, resting on insulated washer Z/,

g and by wire 7° to the common binding-post

V, to the return-wire w, whence 1t passes out-
side the door behind the hinge, to switch Suw,
contact b, wire w, and the minus-pole of the

battery. Thisenergizes magnet M, and causes
the armature-lever on it to counteract the ef-

feets ofspring sand to riseagainstits back-stop,
¢, thus lifting the hook ¢ {rom the path of the
lever N* and removing the left-hand end of the
lever from the path of the second locking-le-
ver, N’ N* at the same time placing the end
of lever N opposite the hole 7/, so that when
lever N? is drawn to the right it will lock said
lever N mechanically. Pass, now, to the sec-
ond number of the combination and place the
arm S’ on the countactZpoint 13, and the cir-
cuit will now be closed in multiple arce through
the path already pointed out, one part going
by that route and the second part going from
rod R¥, by arm &% to point 13, wire 0", be-
hind the hinge, as before, and 1nside the safe
to resistance R", wire w", to magnet M’, and
thence to common binding-post V, when it
joins the other current, and goes thence by the
return-wire w0, as before, to the outside of the
safe and the negative pole of the battery.
This causes magnet M’ to draw its armature
A’ up against the stress of spring s’and to bring
the Ihole ' over the end of the lever N, said le-
ver belng, as already noted, held up by the
action of the divisional part of the current
upon the magnet M'. Lever N’ N*? therefore
swings aboutits pivot P’ and carries the lower
arm to the left against 1ts back-stop ¢ and out
of the path of the lug L of the last or locking
lever, N°. Thearm & may now bemoved from
the point 8 and placed on the insulating-space
nexttoit, thusbreakingthat circuitand throw-
ing all the current through wire ', last de-
scribed, inasmuch as the lever N is held out
of actuating or locking position by the upper
end of lever N’ as explained. Pass, now, to
the last number of the combination, No. 4.

To unlock the safein
[ spring §°.

372,026

Close the last arm, S, npon the contact No.
4, when the battery will be closed in multiple
arc with the circuit last delineated {rom the
arm S by point 4 to wire w', thence behind the
hinge inside the door, as before, to resistance-
coil R*, thence by wire w* to washer 4, wire ',
to magnet M? and thence to the same common
binding-post V, where 1t joins the other cur-
rent and passes outside the safec by wire w to
the other pole of the battery. This magnet-
izes magnet M* and eauses the armature A®to
draw up the last locking-lever N°, which pro-
jeets through the box D at O, out of the path
of the lug G against the stress of 1fs retractiie
Now take hold of the handle H*
and turn it to the left, when the arm I, acting
on pin ¥, causes the bolts to be foreed back

and the door comes open.
I will now describethe function of the mag-
net M? which I term a “‘safety-magnet.”” It

will be observed that this magnet is connected
by a wire, w", to the switch-board S B near
its center, and to the common refurn-wire w
at the binding-post or junction V, and that all
the incoming wires w' to w®, inclusive, except
the combination-wires—in thisinstance w® w",
and w', respectively —are connected to the
switch - board by metal washers under the
serew-heads, as shown. It will therefore be
understood that if any of the cireuits be closed
from 1 to 15, inclusive, by arms 8, &', or S
except the before-mentioned combination cir-
cuits, the circuit will be closed through the
safety-magnet M® by switeh - board and wire
w' to the common return- wire w. Such a
closure will energize the magnet M® and cause
1t to act upon its armature A° thus causingit

to aid the spring s’ in holding the locking-ar-
mature 1n locking position, as shown. 'The

armature A® lies close to the pole of 1ts mag-
net M°, and is near the end of the long arm N*,
while the lastor unlocking armature A% which
acts to raise the locking - lever N° 1s much
nearer the fulerum P? and lies out of the im-
mediate magnetic ficld, so that 1f all the cir-
cuits are closed at once at the points 1 to 15,
inclusive, on the outside, and by return-wire
w, even though the armatures A A’ be drawn
up under this action of their respective mag-
nets M, M’, &e., it must be apparent that the
Influence of magnet M* must be less than that
of the conjoint action of spring §¢* and magnet
M’ acting on the long leverage of arm N*. Fur-
thermore, the magnet M’ would take the major
part of the current, because of the lower path
oftered by the multiple circuitsto the switeh-
board S B. Allof the front and back stops, ¢
t' Y, &e., and the top of shoulder ¢ should be
covered with soft rubber, and every precau-
{ion used to deaden the sound of the magnets,
sO that no noise may be allowed to lead to a
detection of the particular combination- cir-
cuifs by outside tests.

In place of a permanent return - wire, w, I
may utilize any one of the wires w' to w'" not al-
ready 1n use as combination-wires as a return-
wire, and to provide for this I arrange an ad-
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- post and connect 16 to the pole of the battery---

10

15

- combination,
known, and only to be found by placing the

20
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ditional rod, R’ R‘ 'pmallel to R* RS

2,) but below the contact-board X X,.asshown,
SELId rod having an additional slldmﬂ mrcult

arm, S located on 1t and adapted to.be pub

in contact with any one of the contacts 1 to
15. At the end of this rod I affix a binding-

by a wire, w'°.. On the inside of the safe I se-
lect any one of the wires, not a combination-
wire, for the return, fmd place an insulated
washer under 1ts nub as at 2, I'ig. 1, and con-
nect the ecommon bmdlnﬂ" posb V 'with this

wire w’ as shown, thus msulatmﬂ' this wire
from the switch- board, as in the case of 4, §,

and 13, the combination-numbers. It w111 be
seen. th'lt this arrangement gives an additional

-the return cncmt not being

arm 3*onthe proper contact—in this instance

2. Of course when thisreturn-cireuitisused the |

fixed return-cireulit w is disconnected atbind-
ing-post V; or, if desired, the wire w may be
neglected entlre]y and the combination-cir-

LtlltS relied on foradvance and retura circuits

1n themselves. 'To illustrate: Place S* on con-
tact 8 and S° on contact 13, By tracing these

cireunits it will be seen that the ¢ircuit is closed-

- from the battery through the two magnets: M
- M’ in series, and that armatures A and A’

30
35
40
15
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‘the bolts may be drawn.

are drawn up aud the lever N? out of the path
of lug L on lever N* Now close S on contact

4 and magnet M* will .be energized and .draw

up armature A2 and locking-lever N° when

Either 85 stem may
be used, as desired.

Fig. 3 shows a modified fm m of Jock,which

will be readily understood after the above de-

seription. This diagrammatie view illustrates

the battery BA and the points of closure,as 3,

9, 10, and 12, on the outside of the safe. In
phce'of electro-magnets I use here solenoids

M M"-M* M°, with &,uctmn -cores A A" A% A°,
2 x and yy are normally-closed low-resistance

shunts around the solenoids M and M3 and

having contact-spring K’ and K?* a,rlanﬂ‘ed to
allow the shunts to be opened when: the solen-
oid-cores A A’ are drawn into their coils, as
will be understood: by the action of the ex-
tended portions 77 of levers N N’, as shown.

The lever N*is pivoted at P’ and has a shoul-
der-carrying a rubber cushion, n, which lat-.

ter bears on the lever N°.  This lever also has

-~ a hook, p, at its upper end adapted to take

60

into a COllESpO]JdlI]{T hook, p’, on lever N, as
shown. |

The shunt-cirenits z x .;md v v, of very low

resistance, meet at a common point, ¢, from
which' a single low-resistance wire .1s wound

“about the inner side of the coil or solenoid M?

in such direction that a current of electricity
p‘tssmg from ™ or w™ by said shunt « %, point
g, wire w', -and .out to battery will energize
said solenoid M®. In other words, it is 80

wound as to aid the main coil of the solenoid

in its action. A similar effect is had from a:

- current passing  from point 12 by wire w",

shunt y ¥, and likewise from pomt 3, wire w,

( see I‘lg. 1 shunt #x, and wire w' to battery. .

tion of this modified form is in all essential re-
spects very much like that of the form covered
by FFigs. 1 and 2, above deseribed, the main
difference lying in the function of the shunts

z x and y y and the hooks on ends of levers N

N’ N% N> N, ,
It will be seen that 1f the mrcmt 18 closed

at 10 and 3 the current takes a short route

through shunt z #x, the low-resistance coil of

‘solenoid M° to bmdmg -post V, and thence by
This actuates solenoid L R

wire w to battery.
whereby the core A? draws up lever N* agamsb
the pressure of rubber spring #» and hooks 1ts
upper end into engagement with the hook »p’
on the end of lever N, thereby locking said

| lever positively an'a,mst any action of solenoid

M and its core A. Similarly the closure of

any clreult between any two points on the con--

tact-board, except 9 and 3 or 10 and 12, will
lock the level N as long as the circuit remains
closed through any two of sald points. On
closing the eileuit at 10 3 or 123 short cirenits

are formed about the solenoids M M’ by way
of shunts « z and v ¥ and the low-resistance

coil of solenoid M? and in closing circuit at
10 and 12 a low Shunt 1s formed. In operat-
Ing the combinations in their 0rd¢31-'—111 this
instance four numbers, 3, 9, 10, and 12—the
action is as follows. I‘usb close circuit at 3
and 9. This energizes solenoid M by way of

“wires w’ and w, and tilts the lever N about its

pivot P,;causing the projecting lug 7 on its left-

“hand end to bleak the normally- closed shunt
‘to-solenoid M’ by foreing the spring K’ away

from its contact-point. If now, the circuit be
closed at 10 in multiple arc mth that just

named, solenoid M’ will be energized and cause

lever N’ N* to tilt about its prOb P, bringing
the lag I" on its right-hand end mto contact

and also mechanically lochm{r lever N .f.ts 1b
passes into the: opening A. The contact-arm
may now be removed from contact il desired,
and the battery-circuit closed in multlple are
at the last or unlo(,kmn* combination, No. 12,
whereby - the divisional part of the cucmt

passes through wire ", solenoid M? wire w,

and out to battery, and lifts the 10(,111110' lex er

N¥, thus releasing the bolts.

I provide hooks p p" 4* p* on the ends of the
levers, as shown, to give additional secarity in
the event of a closure of all the circuits at once,

| and inasmuch as the solenoid M is or should
be more sensitive than M’, and M’ more sen-

sitive than M, it will be understood that any

aceidental or intentional closing of all the cir-

cuits,supposing theshunts broken, would draw

-The opera-

7C

75

80

Q0

10OQ

105

with spring K° and breaking-the circuit of
| shunt % v to the last or 1oclunn* solenoid, M?

IT0

113

20

125

ap all the levma and lock them—lever N’ N2

by hook p* on N*, and lever N by hook 2’ on

N?, and p to N*. |
I design making the safet5 Solenom the most

sensitive of all th(, solenoids, so that a wrong
closure of any circuit will (Ll‘i\ ays actuate 1t

and mechanically 10(*1{ both N and N° the

former by the hooksp p" and the L:Lttel bv the




- compression of the rabber spring n, as well | stood that the greater number the greaterthe. ... ... .
security: nor do I limit myself to any par- ... .
| ticular manner of locating them. SEEE
| enter the safe at any pomt or pmuts fmd be; EERUREE S
sxnthm my invention. - S
It will of course. be undelstood that more .
fcomblmtlons may be secured by adding more
magnets and ecireuits with additional loeking- SN
:qrmqtures and I only elect three because that -
1s the usu(ﬂ number of combinations now h"Ld; S
in existing mechanical locks. L - -

- as the eombined action of: ]GVEIS N "i?" ands
*alsaN" at its left hand end.
“Tlth the arrangement of cu*emts shown m%
s I ig. 3, the: return-cireuit w must be used to
 unlock the circuit, as 1t will be seen that an |
- attempt to use any other circuits will always
o rasult in locking the levers N and NY no mat- -
-+ ter what sequence of: circuits : be ‘used.
necessaryvinorder to unloek the safe to employ:
o four 'combi'mtiou -11-mnbels-—=-—iu this instance -
08,9, 10, rmdl
o dlsclosed

O

SRR 44
oo modification as those disclosed (in connection:

i with Tign 2, where thie two rods RY R* and R*
o are used, the contact-arms 5% aeting onrod
- R*RR* to close contact 3, and the contact-arms
S8 8% acting onithe eontacts 9, 10, and 1211

I{f

20
i the order 1n which the (,ncmts should bu
REREREE %clocaed and: as above described.: EERREE
SEEERRRENN {11 w111 be seen: that by the use. of Solumid%e
o %I et g greater range of motion for my loeck-
ing-levers, and 1 'pmfer this: to magnets with: :
:f:'1mmtures inasmuch as the ad]ustment nay .
~ De such leL the greatest pull can be eitected
ooab the fivst elosure of the circuit,so as to start |
the levers, and this;it will he‘SeGr‘r 1S a2 very de-
sirable feature: in locLs W llem Lhe lwers ar e
;11-1ble to become:stuck. T
- The resistance-coils R to R““ 'mc,lusn e, areé |
EEE %desgned to preveunt detection of the combina-
1 tion-circuits by exterior tests by the use of a .
battery between any two of the points on:the

25

35

10

N

DS

6O

quence,;in pairs

contact-board X X. If it were not for these
resistances one could, by use of a battery
and galvanometer or teiephone,locate the cir-
cuits having the magnets M, M, M? and M’
in them. 1 “make the resistance. vary in any
desi 10 '
cach—and arrange

them above the switceh-
board in any desired order, being careful not
to have them 1n sequence. IL w1ll thus be seen
that if the resistance of the magnets M M’ M’
M? is very small-—say not to exceed an ohm-—
it will be impossible by electmml tests to lo-
cate them.

The coils R’ to R® may have cores and be in

-, every way similar to the magnets, so that their

maguetic action will be so amlowous to that
of the magnets as to defy detection. The cores
may, if desned be all attached directly to
the switch- bo‘n‘d by screwing them into 1t, and
the switch-board may be of magnetic mate-
rial; but this is not deemed materml the cs-
sentnl feature being to have the maﬂ*netle a.C-
tion of the coils as near like that of the mag-
nets M M DM? as possible.

I prefer to have the wires w' to w" pass di-

rectly into the door or over the top side
thereof, so as to leave no wire exposed and to

have no exterior exposed part other than the
contacts. To this end they may pass directly
over the upper edge of the door in small
ogrooves, and I do not limit myself to the num-

It 18

,a8 | -
sqmred 15 to remove the msulatmrr washers s 2/ SR
2% run down the screws until the heads cause: .-
:th{, metal washers to contact with the switeh-
board,and place the insulating-washers under:
the (Iean ed screw-heads,
ing-washers T . 1}1efu‘ the: metal washers con-
nected to the wires w', Wb w'y and w to have ...
Insulation: on their nnder. .51(:1.(3 similar:to the. .. .0
L well-known jack-knife switch:plug: in tele- ;0
{ phone gystems; ora switch-board with a jack- ...
knife systenmr - might be: substituted: for: the EENRNS
switch-board S:B, if:desired; butI prefer the - -
board indieated, as it is seeure,; for the metal .
washer cannot; dwp out: amd 1]:1113 11]3111:3 the ..~
-IOCk o

S 1t wﬂi be undu stood; of course,:
o that the fmimgemfgant for «¢closing Lhe;cu cults
on the outside of the safe is the same 1n: this

| serve to close the first and third: circuits. :
necessary, armatures and.armatur
be provided for the cores of the resistaunce:
coils: R to R, so that they may be entirely . =
analogousin theiractionto magnets M, M’ M?*

~and M. In the event of such an arrangement

372,026

They may

o

To chmﬂ*e the combination, *1.11 tha,b 13 re- o

It ‘wﬂl be understood of course, f(}r 1“(3:1801‘153

it would be well to arrange the switeh-board
in a square around the box D, soas to concen-
trate the magnets and bring them as near to
the center of the lock as possible, so that the
sounds might issue from a common center.
The wires w', @°, and w", extending from the

- magnets M M’ M’ may be of flexible type—

such as are used in telephone-cords—and may
be provided with take-up rollers and springs
located in the box D, so that they can be
lengthened and shortened to any desired length
to reach any part of the switch-board s 3. All
the wires should of course be fully protected
by inculation and otherwise to prevent possi-
ble breakage or short circuits. I prefer to

malke the armature-levers and their bearings

of aluminium, so as to be hght, strong, and
non-oxidizable. The lever N’ in particular
should be of this material on account of the
mass of metal needed to lock the lug (x se-
curely. I do not limit myself to aluminium,
however, as any desired metal may be used.

I may make the locking-lever N° of iron or
steel and of sufficiently large dimensions to
insure safety by providing a prolongation on
the other end of said lever and an adjustable
weight to counterbalance the weight of the
lever and solenoid-core,

When the door is of iron or steel, the return-
wire w may be omitted and the common point

ber or kind of wire, it being of course under- { or binding-post V connected electrically di-

1In pl{me of insulat-:
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rectly to the door, the switch Sw on the out-
side being mmllarly connected, while b is insu-
lated therefrom The switch Sw may be dis-

‘pensed with and a binding- posb substituted

therefor, if desired.

I do not claim in this application bolt meeh-
anism and a series of locking-levers therefor,
one lever locking the bolts and each suceeeswe
lever its predecessor in sequence; nor do I

claim an alarm-bell in combination with sach |

bolt-controlling mechanism. Said subject-mat-
ter I reserve for a separate application filed

by me July 6, 1887, bearing Serial No. 243,598.

Having thus deserlbed my invention, what
I claim as new, and desireto secure by Letters
Patent, is—

1. Clrcmts 1unnmg from the exterior of the
safe to electro-magnets within, for controlling
successively the eombmetmns and a safety
circuit to avoid detection of the combination,

substantially as described.

2. The method of contr olling safe and other

combination-locks, consisting in controlling
‘the combinations eleetrlcally by dividing an

electrical current between selected ei remts sue-
cessively, so that the combinations shall be set;
1n proper sequence and in ‘preventing such
control unless the proper sequence is observed
by closing a derived or independeut circuit

through a safety demce substantla,llv as de- |

scubed | .
3. Inacombination-lock, a series of circuits

running from the exterior of the safe, vault, or |

place to be protected to the interior the1 eof £o
a sourceof common electrical connection, which
latter 1s electrically connected to a Smule ¢on-
ductor passing through a safety devme, as de-
scribed, to the exterlor of the safe, in ecombi-
nation with two or more electric circuits se-
lected at will from the aforesaid series of con-

ductors, both electriecally disconnected from

thesource of common electrical connection and

- passing, respectively, through electrical de-

45

" but electrically disconnected from the common

53
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vices, as described,which control by their sne-

cessive action the lockmn' mechamsm Substcm
tially as described.

4. In a combination-loek, a series of eleetrl- |

cal circnits passing from the exterior of the
safe, vault, or place to be protected and elec-
trically connected to a common point within
the safe, an additional series of selected cir-

cuits ehoeen at will from the aforesaid circuits,

point within the safe, a series of electro-mag-
nets and locking- 1evers therefor, each one of
sald magnets bemﬂ* in one of the latter cir cuits,

andacommon return-circuitfor allthe af‘oresﬁid

circuits, sald return-wire being connected to
the first-named series or their point of connec-
tlon through a safety electro- magnet substan-
tially as described.

5. Ina combination-lock for safes, vaults, or

‘analogous devices, a series of conductors n-

sulated from eaeh other and passing from the
exterior of the safe or vault to the interior
thereof to combination mechanism located
therein, in combination with a series of cir-

o |

| cuib-controlling devices located on the ontside

of the safe or vault and an electrical generator
connected thereto, substantially as described.

6. Inacombination-lock for safes, vaults, or
analogous devices, a series of insulated electri-
cal circuits passing to the interior of the safe
or vault to a safety device controlled by a com-
mon return-circuit passing to the exterior of
the safe or.vault, in combination with two or
more selected insulated electrical eireuits, also
passing to the interior of the safe or vault
through electro-magnets or analogous devices
for controlling the bolts to the common return-
circuif, substantially as described.

7. In a combination-lock for safes, vaults,
or analogous devices, the combination, with
two or more combination electro-magnets or
solenoids having locking-armatures,of a safety
electro-magnet or solenoid adapted to prevent
the action of said combination electro-magnets,
substantially as described.
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8. In a combination-lock for safes, vaults,

or analogous devices, the combination of two
or more combination electro-magnets adapted
to control the withdrawal of the bolts, with a
safety electro-magnet adapted to prevent the
action of the aforesaid electro-magnets unless
the proper sequence of circuits is operated
substantially as described. |

9. In a combination-lock for safes, vaults,
or analogous devices, a series of solenoids or

electro-magnets located within said safe or
100

vault, a series of electucal ClY eults leading to
the Solenmds or electro-magnets in sequence,
a shunt or shunts about all of said solenoids

‘or électro-magnets, save the first one of the

series, and a safety magnet or solenoid for
controlling the action of the aforesaid solen-
olds or electro-magnets intheevent of a wrong
closure of the circuits leading to the other
solenoids or electro-magnets, said safety mag-
net or solenoid being under the control of the
entire series of circuits leading into the safe,
and means, substantially as described, for
breaking said shunt or shunts 1f the proper

sequence of cireuits be closed.

10, In a safe or analogous device, the com-
bination of a series of electueal clremts lead-
ing from the exterior to the interior thereof,
with electro-magnetic means for controlling

‘the withdrawal of the bolts, and additional

electro-magnetic means for preventing such
withdrawal unless the proper sequence of cir-
cuits be closed, substantially as described.

- 11. The within-described method of con-

trolling combination-locks for safes, vaults, or

analogous devices electrically by operating a

predétermined sequence of circuits selected
from a series of circuifs passing into the safe
or vault and in preventing the action of the

bolt- controlhng apparatus unless this proper

sequence 1S observed, substantially as de-
scribed. -
- OHA_RLES J. KINTNLER.
Witnesees: |
- JOHN A. WIEDERSHEM
L. DOUVILLE.

Qo

:.95-

105

[1IG

120

I25




	Drawings
	Front Page
	Specification
	Claims

