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1o all whom it may concern:

Be it known that I, CHARLES J. KINTNER,
of Philadelphia, Pennsylvwla have made a
new and useful invention in Electro-Maguetic
Combination - Locks for Safes and Vaults of
which the following specification, taken in
connection with the accompanying drawings,

constitutes a full and exact description.
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My invention relates particularly to a new
form of combination-lock - controlling appa-

“ratus; such that all the bolts, bols- dmwmg

and bolb controlling apparatas are located in-
side the satfe or V'Ill]t and controlled through
the agency of electricity, there being no me-
chanical connection whatever with the exte-
rior portion of thé safe or vault. |

It also relates to a new and improved sys-
tem of controlling the operation of the bolts

from the cashier’s or bank officer’s residence

in such manner as to evade the necessity of
moderntime locksund mechanismsand furnish:

‘at the same time as much if not more security

to the safes or vaults as existing time-loeks.
It also relates to an 1mpr oved apparatus lo-

cated at the police-station or bank officer’s

residence, whereby, on tampering with the
circults either at the bank officer’s residence,
the safe or vault, or any intermediate portion
of the circuif, an alarm will be G‘IVEH at the
police-station,

It also relates to certain details, helema,fter
noted, and particularly pomted out in the
claims which follow this specification.

Referring now to the drawings forming par
of this specification, Figure 1 represents

side elevation of the interior of safe or vault

- door, showing the bolts in locked position and

40

168 immediate connections.

also the electro-magnets and apparatus which
control the circuits for releasing or drawing
said bolts. Fig. 2 is a cross- section of Flﬂ‘

1 through the door on a broken or zig-zag
line, showing the bolt-drawing weighb and
Fig. 3 is a similar.

- cross-section through the door, displaying the

45
~cuit-controlling springs and the insulated con-

50

‘and the eircuit-controlling arm-therefor.

top of the circuit- contr olling maﬂ'nets and cir-

ductors embedded in the door, with their ex-
terior contact-points. Fig. 4 1sa detail show-
Ing the contacts on the exterior of the safe
Fig.
b 18 a cross-section of Fig. 4, showing two of

‘the contacts and the pwoted contact -arm for |

Serml No. 238 439, (No model.}

| controlling the circuits..
a portion of the edge of the door, showing the
‘bolt-guiding rollers; and I'ig. 7, a cross section
of Fig. 6, showing similar parts. Fig. 8is a

for drawi ing the bolts, all that portion shown
in solid lines being locaked within the safe,
‘while all that portion shown in dotted linesis
located on the exterior of the safe. Fig. 9 is
a slde elevation of the safe, showing the door

| closed, with the controlling-battery attached.
g. 10 1s a diagrammatic view of my system,

K
‘designed to evade time-locks and detect bur-
glars, showing a repetition of Fig. 8 at the bot-
tom of the sheet and a conducting-conduit con-
taining a series of conductors in a cable con-

nectmw the bank with the police-station and
'ultlmately with the cashier or bank officer’s

dial, such as shown in Fig. 4, is located.

completeapparatus,after which I will describe,
briefly, the existing state of the art in electri-
cal combination-locks, pointing out the ad-
vantages which I claim for my system, and
ﬁn'llly seb forth the features which I propose
to claim as of my invention.
A represents the safe-door.
inner side, as seen in Kig. 1, are shown slid-
ing bolts B° of the usual pattern, but adapted

{ 1n this instance to slide by the action of grav-

1ty into position when released and freed as

a | much as possible from friction by rollers R"

‘R° at top and bottom. (Better seen in Figs.
6 and 7.) These rollers are merely guiding-
rollers, and are so arranged as to allow the
heavy strain upon the bolts to come against

screw- bolts N N, which pass through a bolt-
-sustaining strip, V and extend into the door,
aided in their sustammg function by bolts N’
‘N’. On a pair of eye-bars, C C, are located

‘rigidly attached together by a bolt-frame, B,
which has nearits middle a projecting lag, B”
having a hole near its outer end of sufﬁmenb-
size to receive a spring-pressed pin, P?, (see
Figs. 1 and 2,) when the door opens, thereby

| holdmg the bolts from sliding down until said

pin 18 released or pressed out of position—a

general dmmam showmg the circuits, connec-.
tions, lock - controllmg magnets, and welight

- 1 will now refer to the drawings in det'ﬁl '
then deseribe the mode of Operatlon of the'

Fig. 6 is a detail of
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residence, where the combination-controlling
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the bearing-frame, and are held in place by

additional rollers R” R”, and both bolts are
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condition which takes place only when the
door is closed, and an additional pin, P¥, (see
Ifig. 2 )attmehed to the inner face of the safe, 18
forced into opening and" P* forced back, as
wuen the Dois wiv celéased and allowed
t~ run forward by their own weight, the pin
T/ playing in the slot P**.  The bolt-frame B’

‘has near its center a cam-shaped opening, K",

which has the joint funection, with the Wemht
W, bell-crank lever L, and 1"01]61 r,of dr frmng
the bolts and permlttmg them, when pin P¥is
released, to run into place and be firmly locked
by the pwoted click-piece L, pwoted at 1",
and having a retaining-spring, ¥ -

The full lines show the bolts, locking parts,

. and weights in proper p051t10n when the sale
18 loeked and the dotted lines show them-in

20

position when the safe is open.

M is the locking-magnet, whose a,rm_atu_re--

lever A” is attached o “the door by a screw-

-mounted stand, I, and rests normally on an

30

40O ¢

It has near its left-
H, adapted to receive

adjustable back- stop ¢,
hand end an opening,

the lower end of ]oclung armature lever -AY .

when repelled.
0 is a permanent magnet th,tached to the

armature-lever A and held normally by its
attraction against the poles of the eleclro mag--

net M, thus locking the armature lever A"
down, as shown.

" is a retractile spring attached to Al bntj

so adjusted as not to draw said lever away
from the poles of magnet M under ordinary
circumstances.
senf; in the proper direction tlnough magnet
M, its poles being polarized similarly to the

".resl)ectlve ends of the magnetic keeper .or
“armature o, it is repelled, and hence allows
spring S to withdraw it..

At the same time
armature o’ is energized and drawn up, the
lower end of armature lever A" now passing
through the opening H. This action releasecs

© the bolt-drawing lever L and permits the

43
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{1 6(]3 The opposite orshort arm- mlsmmoll
er 7 passes along the curve ofslot K, but has
no appreciable effect upon the bolt-frame un-
til the weight has obtained sufficient momen-
tum to cause it to strike near the upper in-

clined end of said slot with a heavy blow,
which causes the bolts to be quickly and
surely drawn, and the weight W and bolts B°

to assume the position shown in dotted lines,
the pin P* slipping into place when the door
is opened and holding them until the door is
acgain closed,the wewhtW having in themean-

time been hfLed by h‘md into locking position,

the armature-lever having been so nmmpu
lated by hand as to admit thereof.

M, M/, M/, and S are the combination eon-'

tmllmg and S‘lfety magnets, all of which are
identical 1n thelr creneral det‘nls and func-
tions, except that S performs the. duty of a
Safety controlling- magnet as wﬂl be herein-
after described.

- The magnets M, M’ and S have solenoid or
suction cores cc ¢ / to thelowel ends of whmh

‘Fig. 8, which I will now deseribe as length. R
'this hwure all the parts shown In SOlld lines.

are located entirely within. the safe, the bolt '
mechanism operated by W L L/ not being

VVhen however, a current 18

-Lhel efrom.

or tools.

the door.
from the ring, as shown in Fig. 8, by insert-

372,027

are attached dashers or pistons D? sliding in

dash - pots fixed, as Shown to. the door, and

having vent- holes v v/ v to q,llcm the-air in the

70

‘upper part of said dash-pots to escape freely -

when the cores are drawn up. In the lower
part of said dash-pots are puppet-valves 27,

One or more in each dash- p(}t and alr-vents &

2’ 2% with vent screws mm’ m” ,adapted to reg-
| alate the flow of air into and out of the sev-

eral dash-pots. These dash-pois are so ar-

75

ranged and adjusted that when the magnets

are energized the cores are drawn up very
{ quickly, bub run back very slowly on demag-

netization under the mﬂuence of spring-

pressed levers z, 2/, and £ acting on push-rods

PP P
e¢ ¢’ are ad Justalyle nnts for len*n]atmfr the

throw of the parts f /" 17, and hence the cip--

cuit-controlling spr mﬂ*s K K" X",

The levers z 22" are pivoted at ¢ ¢ q”

rr

Therelations of these
parts will be fally described in econnection

83'

‘parts attached to the door, and rest normally
upon back-stops b b" 5" under the influence of -

-adjusting-springs s § §". 90' -;' g

with the description of a diagram shown in =

In

95

shown, bub also located similarly as shown in

Fig. 1.

The parts shown in dotted lines are

located entirely outside of thesafe, asseenalso

in*Kig. 9, sule elevation, 1n fnll lmes outsxde'

the dom

100

sa iIswhat I call a “Sftfety Hng,” o1 conduet -

ing material,attached to the.door,but. msuhted

4, &e., to 20 all cast into

From the out%ule of the door
.leadmw throngh 113 to this ring is a series of
-.couductms 1 2
‘sald door 1n zigzag Sh'LpE’, as rehwm in Fig. 3,

105

soasto plevent attacks upon the door by drllls o

material which will withstand the high heab

door-plate. They haveon their exterior sur-
face a circular sequence, a8 shown 1n Ifig. 4,

and all except the numbers designed for op-

All of these cond uctors are insulated

“with asbestus, glass, or some good insulating
weight W to leave its back -stop T and fall |

110

‘resulting duaring the process of casting the

erating the combinations (in thls instance 6,

11, and 16) are electrically - connected to the

saiety -ring sa, which latter 1s insulated from .

Nos. 6, 11, and 16 are insulated

ing rubber washers under the contact- nuts,

120

and each of these conductors is afterward econ- =
nected with 1ts particular corubmatlon eir-

cuit, as will be deseribed.-
The safety-ring so 1is connected by a con-
ductor or wir E‘,J,tO binding-post &’,and thence

H125 

through said wire to the safety-magneb S, con-. _ 
ductors y #'7 ¥ back to battery, and its fune-

fion will be fully described hereinafter..
Each of the combination-magnets M’ M M

has' an indepeudent circuit #” I d, each of
| which, exeept '

i3 normally open at the
pomts ¢'and ¢, but also nor mally closed through

130 '

shunt- 10utes ‘about the said magnets M and -




IO

15

20

30

39

| closiug or dial arm I.
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M to the 'sqf'ety magnet S by wires v and 4 |

from levers z 1espectwe]y

. T is a well-known form of trembler-bell lo-
cated inside thesafe,baving an actuating-mag-
net, B, equal In resistance to a shunt-resist-
ance, R, in a derived circuit around said bell-
magnet, The funection of this bell and resist-
ance 1s twofold—viz., to make a noise inside
the safe while working the ¢irenits,and also to
auntomatically vary the resistance so rapidly

that galvanometer tests cannot be made from a
point on the outside of the safe for the purpose

of picking the lock.

B A 1is the battery connected from bind-
ing-post #n by wires 2° and z* to the cirenit-
(Seen in Higs. 4, 5, §,
and 9.) |

In place of battery B A it may be desirable
to substitute a magneto-machine attached di-
rectly tothe door and adapted to be rotated by
hand. In fact, I prefersuch a machine as be-
ing more constant and less liable to get out of
order, it being understood of course that such
a machine must generate direct or straight car-
rents,such as will actuate neutral electro-mag-
nets like those shown and deseribed.

H A (seen in Fig. 9) 1s a handle having a
shouldered button adapted to take into the
face of the door like a cam when rotated to the
right, and thereby insure the action of the pin
P upon the spring-pressed pin P? Fig. 2,

S0 as to certainly release the bolts and allon |

them to run securely into Iocked position.

1 will now proceed to describe as briefly as

possiblethe mode of operation of my improved
lock, havingspecial reference in such deserip-
tion to Figs. 1 and 8. In the drawings the
numbers 6, 11, and 16, in sequence, constitute

 the eomblmtloncs necesqaly to open the safe,

40
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I to pomt q’y lever 2"

and the circuit running from the battery B A
must be closed through these numbersin their
order before the. bolts can be drawn. Sup-
pase the safe i1s locked as shown, and the
welght W held 1n the position shown in the
drawings. Proceeding to operate the combi-
nations, turn the handle or dial I1in either di-

rection until the spring 1” is over the number

G. (See Figs. b and 8.) Press the knob X°.
A curlent 1s then sent from battery B A by
wire 2° to binding post n, wire z*, handle I,
spring 17, contact 6, thlough its insulated wire
to wire 2", mwnet M" binding-post #”, wire
, binding-post c”" wire

z”’ to binding post ¢, ‘where it lelden, one
h'ﬂf going by spring ¢ to armature lever ¢,
wire ¥, magnet B, wirez¥ to binding-post m‘“
the other half ooing by wire &' to reSIStance
R and to the same bmdmm‘ -post, where both
currents join and go thence by wire »” to the
opposite pole of the battery B A. This ener-
gizes magnets M’ and B, and causes the core
C (see Figs. 1 and 8) to be drawn up, thus
causing the push-rod P to rise and lift the le-
ver #Z, turning it about point ¢ against the
retractileforce of spring §', allowing the spring

K’ tocome into firm and econtinuing contact
with the contact-screw ¢/, thus making a new | head of the spring- pressed pin P? slips into

valve

circuit from the second contact-point, 11, as

will be described. The magnet B causes the

bell T’ to ring as long as this circuit is closed.

In rising the cores of the magnets M, M, and S
are drawu quicklyup,the plungers att}ached to
sald cores, as seen at D’in magnet S, Fig. 1, be-
ing allowed to ascend quickly by reason of the
air-vents », v, and v, together with the tappet-

valves seen in the bottom of the dash-pot,

but on returning these valves 2" are closed;

hence the plunﬂ*er will return comparatwe]y
slowly, as desired, the speed with which they
return being 1egulated solely by the stress
upon the retractile springs s & §° and the
regulation of the vent-valves &’ #* by set or
screws m m' m”, It will thus be seen
that after having energized magnet M, if the
hand or dial I is swung quickly to the next
number of the combination, as 11, before the

core C has had time to resume its normal con-

dition, and thus break contact between ¢’ and
spring K, and knob K° is again depressed, a
new cireult will be closed from battery B A
asfollows: by wirex” tobinding-postn, thence

by wire ', arm I, spring 1”, Fig. 5, to con-

tact 11,through theinsulated wile embedded in
the door to wire [, thence to ¢ b} Z',t0 springs
s and XK', by contact- -screws ¢ to wire U’ and
magnet I M , by wires I” I to ¢" by 2", and finally
to contact ¢'”, and back by the same route as
before to the battery.

M and causes 1ts core and dasheL or plunger

~and push-rod P to be forced up, and lever z

to be tilted about its pivot ¢, causing spring
K to be brought into a firm and contmumrr
electrical contaet with the point ¢, thus clos

1Ing a new circuit to the unlochn magnebt
or last combination - cireuit. The arm I
should be then turned quickly to the point
16 and knob K° depressed as before, and a
new circult is made from the b"tttelj, as be-
fore, through arm I, spring I”, contact point
16, thlough the embedded insulated wire to
wire d, and thence to pivot ¢, lever 2, spring
8 and K contact ¢, w1re d, unlocklnn‘ magnet
M, wire d, pivot ¢”, lever 2’ to contact ¢,
and back to battery by the divided circuit, as
in both previous instances. This energizes
magnet M™ and causes its poles to be so mag-

i netlzed as to repel the permanent magnet o,

attached to the locking-lever A™, and at the
same time draw up the armature-lever A",
the end of the locking armature-lever A™ pass-
ing through the opening H in armature-lever

A’” ThlS releases the ﬁemhted lever L and
allows W to fall.

This energizes magnet

70
75

S0

go
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105
110
I3

[20

By examining Fig. 1 it will be seen that no

effect is had by the short arm I/ and roller #
upon the bolt-frame until the weight W has

 fallen some distance—say half the space it

passes through,as shown in broken lines—thus
giving said weight a heavy striking forece to
quickly draw the bolts, which it does the

welght assuming the p031t10n shown in dotted
lines. As the Dbolts are drawn to their ex-

treme backstroke and the door opened, the

123
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~ common route to battery.
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place and locks them in this position, so that | cessively, which successive action breaks the
-~ when the weight W is lifted by hand to again

lock it in the position shown in Fig. 1 the
bolts cannot run down until the door 1s closed,
which action releases pin P* and allows them
to run into place, as before disclosed, the
click-spring catech L” springing into position
behind the roller », as seen in Iig. 1.

It will be noted that the vent-screws m m/,
Fig. 1, may be adjusted so as to allow the
dashers to run back at any rate of speed de-
sired, and I prefer that not more than five
seconds should elapse between the time of
leaving one contact and making another, so
as to leave as little time as possible for finding
the succeeding numbers. Of course the bank
officer who is familiar with the combination
can pass from one number to the others quite
rapidly, so that he may make his combination
rapidly; but if he delays unnecessarily long
between any two numbers he must go back
to the starting-point and begin over, for the
dashers will run down and break the circuits.

I will now describe the function and opera-
tion of thesafety-magnetS. All of the contacts
from 1 to 20, inclusive, except those forming
the combination—in this instance 6, 11, and
16—run to what I call a “‘safety-ring,’’ sq,and
from thence by a common conductor, ¥, to
post &', by wire y to the safety-maguet S, wire
y to point ¢/, where the current splits, as here-
tofore deseribed,and passes by two paths to post
"' and back to battery, so that if arm I and
spring 1”7 is pressed upon any contact except a
combination-contaet in its proper sequence the
rafety-magnet is energized and core C” drawn
up, and with it dasher D* and plunger-rod PV,
tilting lever 2”7 about its pivot ¢” and break-
ing the common outlet to all the combination-
circuits at the point ¢, but making at the

same instant of time a new circuit at the poit
¢’ for said ecombination-circuits around their ;

respective magnets, shunting all of them, so
that after S is once energized all the twenty
circuits beceme safety-cireuits until the dasher

P’ returns to its normal position and all of said

circuits will be closed through the magnet S,
as follows: For number 6, by wire £”, contact
¢’, spring K”, wire y, magnet S, back by the
For circuit 11, by
wire I, lever 2/, contact b, wire y, magunet S, as
before, to battery. For circuit 16, by wire d,
lever z, post b, wire 4, wire y, magnet 3, back
to battery. Itwill thusbescen that after once
having operated magnet S the operator must
wait for its core and dasher to assume a nor-
mal position before he can act on any combi-

‘nation-number, and that he can only do by

actuating the numbers 6, 11, and 16, in their
regular order. It will also be noted that the

circuits from 11 and 16 to their proper mag-
nets M M are normally open at.¢"and ¢, but
are also closed through shunts to the posts b
and & by wires ¢ and y to the salety-magnet
S and back to battery, so that all the circuits,
save that of number 6, are safety-cireuits un-
til 6 is first closed, and then the others suc-

" and £,

shunts at ¥ and b. By this arrangement I ef-

fectually guard against testing for the num- 70

bers consecutively, as it will be seen that 1t
will be absolutely necessary to close the cir-
cuits in their proper sequence to open the safe,
and if this is once deviated from the operator
must await till the safety-magnet runs down
and begin again with the original number—as
6, in this instance— before be can proceed to
unlock the safe. ITach closure of the circult
actuates the trembler-bell T" by its magnet B
and creates a disturbance such that no sounds
can be detected in the operation of the mech-
anism, and also automatically varies the re-
sistance at each break of the circuit -between
, 80 that no galvanometer tests can be
reached as to the relative resistance of the
safety and combination circuits.

I will now describe that portion of my in-

vention designed to avoid time-locks and de-
tect burglarsin their attempt to burglarize the
safe. |

TFie. 10 shows a diagrammatic view of the
whole apparatus. The safe or vault is located

within the bank or store, as shown at the bot-

tom of the figure. On the inner side of the
door is arranged the lock-controlling mechan-
ism, similar in every respect to that already

disclosed, except that the arm I is located at

the bank officer’s house instead of on the safe-
door. The conducting-wires, however, nani-
bering in thisinstance twenty, and one return-
wire, are all so intermingled before being cast
into the door or carried outside as to lose their
identity, which is known only to the builder

of the safe, who keeps a correct secret record
of every safe built and the order which the
“wires assume as they emerge {rom the door.

After leaving the door they are either carried

to a switch-board having a binding-post for .

cach wire with a characteristic number or
mark, also recorded in the maker’ssecret key-
book, or they are at once twisted up Into a

75
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cable or carried from theswiteh-board tosuch

cable, and inclosed in a metal or other water-
tight conduit, and carried thenceunderground,
if desired, to the police-station, where the re-

turn-wire 21 is looped off, asshown, and made

toincludedirectly in its circuit a trembler-bell,

T', with a shunted resistance similar in every

respect to the bell 1" at the safe. T'he wire 2l
is then again carried to the condult, and with

‘the other twentyfwires to the cashier’s or bank

officer’s house where the order of the wires 18
restored by the builder, ranning from 1 to 20,
and 21 is carried through an additional trem-
bler-bell, T, to switch Sw', to battery B A and
arm I, which is normally in contact with some
one of contacts 1 to 20. 1t will thus be seen
that the cashier or bank officer may open the
safe from his house and from no other point
by simply making the combination-contacts 1n
sequence, as before, and closing key or switch
S«’, when the magnets M, M, and M at the
safe will be actnated successively, the wire 21
being a common return-wire for all of the cir-
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cuits 1 to 20, inclasive. It will also be seen
that each closure of the cireuit by the switch
Sw’ will ring all three bells as long as the cir-
cult remains closed, and thus give warning at
the safe, the police-station, and the cashier’s
house that the cireuit is being tampered with.

g is a spring-pressed lever located in the
return-cirenit 21, and so situated that when
the last magnet, M, of the combination is
energized the weight W which draws the bolts
will strike it and break the return-circuit at
the point ¢, and thus causeall the bells to stop
ringing and warn the cashier that he has found
his combination and his safe isunlocked. The
wires entering the safe may be taken in be-
tween the door and its jamb, or in any desired
manner. To apply this mechanism to exist-
Ing safes it would of course be necessary to
construet them in this manner. |

I will now describe the burglar-alarm appa-
ratus. | |

At the police - station or at the cashier’s
house, or both, if desired, is located a differ-

- ential galvanometer, Di, having a delicate nee-
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dle, N, Jocated in the magnetic meridian, piv-
oted, as shown, to the yoke of the magnet, and
having its free end resting in the middle of
one of three notches, but adapted to remain
1n either of the three notches shown, when
forced .in one direction or the other by the
colls of the galvanometer. From the earth a
wire, 22, is taken through asmall battery, B A2,

~ to a point, 0%, where it is divided into two cir-
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cuits, 23 and 24, 24 passing around one coil of
the differential galvanometer, and joining di-
rect to the common return-wire, 21, and pass-
ing thence to a poinf, &/, of said wire 21, lo-
cated inside the safe and going through mag-
net b and resistance R to another branch, «”,
to ground, making an independent earth-cir-
cualt. Theother branch, 23, passesaround the
other coil of the differential galvanometer and
thence through a rheostat, R2, by switeh Sw
to ground. The rheostat R% is so adjusted
that when the safe is closed, and hence lever
g resting on its contact g, the needle N’ will
remain in its central position when placed
there, as shown. In other words, both coils

of D7 balance and no effect is had upon the |

needle N" by battery B A? as long as the re-
sistances are equal. It will be observed that
the bells TV TV at the safe and police-station
and cashier’s house have adjustable springs
S f", which are so adjusted that they will
not operate for a small battery-current, and
only when current enough is sent to energize
any one of the magnets M, M, or M'”; but the

~ galvanometer D¢ will respond on the slightest

60

variation of the exterior circuit and cause the
needle N’ to sway in onedirection or the other
and close a local circuit from battery B A’ of
sufficient power to work the bell at the police-
station, through the ecircuit p’ »”, magnet B,
and cause said bell to continue ringing until
the balance is restored and the needle N’ placed
1n its central position, as shown. When the

,

safe is open during the day, the switeh Sw |

&t

should be opened to prevent the bell from
ringing continually. As soon as the safe is
closed, the needle will cause the bell to sound an

alarm, when the switchshould beturned onand

the needle again centered, after which the bell

will stop ringing, so that the differential gal- .

vanometer Di and its circuits form a complete
check on the operation of the safe-lock and
indicate to the police or the cashier at his
house when it is closed or open. .

- Ido notlimit myselfto the use of the specifie
details herein described, as it is obvious that

- many of the details might be modified in vari-

ous ways. I have disclosed what I consider
the best apparatus designed by me to accom-
plish the results sought, and I desire it under-
stood that the apparatus herein described is
of a generic nature and embraces a wide de-
parture in the art of controlling and regulat-
ing bank and safe locks. Prior to my inven-
tion 1n this art safe-locks had been controlled
through the agency of electricity through the
use of double spindles passing through the
door., Time mechanisms have been devised

for closing electrical circunits at predetermined

times and thereby placing the lock in condi-
tion to be opened; but so far as I am awareno
one has controlled a lock solely by electriecal
agencles without some mechanical connection
passing through the door; nor has any one to
my knowledge operated safe-locks from a dis-
tance, thereby leaving the safe intact and in-
approachable by burglars. |

I will now state some of the advantages of
my 1mproved systen.

First. The bolts and all mechanical connec-
tion being entirely within the safe, it leaves
no point of attack for burglars.

Second. Safe and vault doors may be made
of any thickness desired, and the conductors
cast or built therein, and hence avoid the at-
tack of burglars and the use of dynamite.

- Third. Thelock is absolutely noiseless in its
action and cannot be picked. .-

Fourth. Any number of ecombinations may-
be made with twenty wires, and a lock with
four or five combinations can be unlocked in
as many seconds, while with the old style of
tumbler-lock a four-combination lock often
takes as many minutes, and it is very annoy-
ing to have to remember how many times to
turn to the right or left successively. With
my lock I go direct to the number and close
the circuits successively. ' |

Fifth. I can control my lock from three or
more difterent positions,ifdesired—as from the
cashier’s house, the president’s house, or the
police-station—Dby taking off derived circuits
from the police-stationin multiple arc, one set
running to each officer’s house, and a battery
and dial located at each house adapted to ring
the bell at the police-station.

Sixth. Burglars and a bank officer cannot
by collusion rob a safe without also forming a
collusion with the police.

- Seventh. If one starts wrong in seeking the
combination, he can never hope to find it, for
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having once operated the safety-magnet, his

future actions are of no avail, as will be under-

stood from the foregoing description.

Eighth. The burglar-alarm at the police-sta-
tion is an effectual check upon the cashier, and
if he fails to close the safe at the usual hour
the police are warned, inasmuch as the bell
does not ring. They are also warned if he
does close it and the bolts fail to go squarely
into place, for the reason that the bell will not
ring, as lever ¢’ will not go into operative con-
nection, and hence the bell will not ring at the
usual hour. Ifitisclosedall right and locked,
then the galvanometer rings the bell, and the
police must balance up the galvanometer and
cause it to stop ringing by rheostat R4 and
switch Sw, so that there can be no such thing as
failure to lock the safe without warning the
police except by gross carelessness. |

Ninth. Another and important advantage 1s

‘that by locating the combination-dial at the
cashier’s hiouse I am enabled to open the safe

atany time of theday or night—a feature which
renders my apparatus muach more desirable
than time-locks, which cannot be opened after
they are once closed until the predetermined
time has elapsed. Of course any tampering
with the circuit alarms the police, and if the
cashier wished to open the safe at any time
other than stated hours he would be required
to notify the police and go with them and the
president or authorized officer to the bank or
safe. Thisisa veryimportant advantage, and
particularly so when we réemember how much
annoyance is caused by time mechanism get-
ting out of order and delaying banks in their
regular business.

Tenth. The combination can be changed in
a moment’s time by disconnecting the combi-
nation-wires from their particular contact-
serews and removing the insulating-washers
shown in Figs. 1 and 3, then inserting these
washers under any desired sequence of num-
bers and substituting for the former the safety-
circuits by screwing the metal nuts directly
down on the safety-ring. |

My invention also possesses an advantage
over existing combination-locks in that it can
be operated in the dark as well as by day, in-
asmuch as the combinations can be set by the

- sense of touch.
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I do not claim, broadly, in this application
a series of electrical cirenits running from the
exterior to the interior of the safe and means
for controlling the action of the bolts if a pre-
arranged sequence be observed in the closure
of such circunits and additional means for pre-
venting the operation of the bolts unless such
order be observed; nor do I claim the broad
method based upon such apparatus, although
shown and described in this application. 1
reserve such features for a separate applica-
tion bearing serial number 237,803, filed May
11, 1887, where I have made such claims. |

I do not claim, broadly, in this application
a series of electrical circuits running from the

exterior to the interior of the safe with electro--

372,027

magnetsand antomaticbolt-withdrawing mech-
anism for controlling the bolts; nor do I claim
in this application either the apparatus for or
the method of controlling an electrical lock by
causing a proper sequence of electrical circuits

to close successive circuits at normally open

points within the safe, and preventing such
operation unless the proper sequence of cir-
cuits be closed,all of such matters being claimed
in another application filed by me on the 6th
day of July, 1887, and bearing serial number
243,598.

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

1. In a safe or analogous device, the combi-
nation of a sliding bolt or bolts {ree to slide

by their own weight into locking position when

the safe-door is closed, with a weighted bolt-
drawing lever and an electro-magnet having a
locking-armature for such bolt-drawing lever,
all so arranged that when the magnet 1s ener-

‘gized the bolts are drawn automatically, sub-

stantially as described. |

2. In a safe or analogous device, a bolt or
bolts resting at an inclination and normally
tending to slide into locking position when
the safe-door is closed, in combination with a
bolt-drawing lever and an electro-magnet hav-
ing a locking-armature for such bolt-drawing
lever, substantially as described.

3. The combination, in an electric combina-
tion-lock, of a series of electrical eircuits lead-
ing to the interior of the safe, and all excep?
one passing normally through a safety device,
with eireuit-changers for successively chang-
ing the path of the current, if the circuit be
properly closed, so as to control the bolts, sub-
stantially as described.

4, In an electro-magneticsafe-lock,the com-
bination of aseries of circuit-changing devices
located inside the safe, and means, substan-
tially as described, for causing said circuit-
changing devices to be actuated successively,
substantially as described.

5. In a safe-lock, the combination of bolts

adapted to slide into place when the door 18

closed by the action of their own weight, with
means for automatieally withdrawing sald
bolts when desired, and additional means con-
sisting of an electro-magnet and connections,
substantially as described, for controlling or
releaging said bolt-withdrawing means, sub-
stantially as described. |

6. The combination, in a lock, of a series of
electro-magnets or solenoids having circuit-
connections, as described, and a series of re-
tarding devices, each adapted to hold a cireuit
closed for a predetermined time only, substan-
tially as described. |

7. The within-deseribed method of operat-
ing the bolt mechanism of a safe from a point
outside the building containing such safe,
which consists in setting up a prearranged
order of electrical currents at such outlying
point and causing the same to actuate bolt-

controlling mechanism located within the safe,
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~also located within the safe which electro-
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- magnets to a distant point from which it is
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drawn, substantially as deseribed.

vaults, the combination of a series of electro-
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whereby the bolts are automatically with- |

8. In a system for the protection of safes or
vaults against burglaries, the combination of
a series of electrical cirenits ranning from a
point located outside the building to the 1n-
stde of thesafe, and including electro -magnets

magnets control the bolt meehamsm all of
S'le electrical circuits having a common re-
turn-circuit, substantially as deserlbed

9. In a sy Stem for the protection of safes or

magnets located inside the safe for controlling
the operation of the bolts, with a series of
electrical circuits leading fro m the said electro-

desired to operate the bolts and eircuit-con-
nections, such that the operation of the bolts
may be had from said distauc stations, substan-
tially as described.

10. In a system for the proteetlon of safes
and vaults, a series of bolt-controlling electro-
magnets located within the safe, and a series of
eleetrloal circuits running from said eleetro-
magnets to a distant station from which 1t is
desired to operate the bolts, said circuits being
arranged In sequence inside the safe, but hav-
ing a disorganized order as they pass outside
the safe and again rearranged at the distant
station inthe same sequence as mmde the safe,

in combination with suitable circuit-connee-
tions and means for operating the bolts, sub
stantially as deseribed.

11. In a system for protecting safes and 35
vaults from burglary, a series of bolt-control-
ling electro-magnets located inside the safe,in
combination with aseries ofelectrieal conduct-
ors running from said electro -magnets to the
outside of the safe and to one or more outly- 40
ing stations, and alarm-bells and connections,
as described, for .operating the bolts and
sounding an alarm at the same time, substan-
tially as described.

12. In a system for the protection of safes a5
and vaults from burglaries, the combination
of a series of circuits and a balanced return-
circuit all leading from within the safe to a
distant station, the latter including a differ-
ential electro-magnet and connections for op- 50
erating an alarm, substantially as deseribed.

13. The combination, in a system for the
protection of safes and vaults, of means for
controlling the operation of the bolts from a
distant Stabmn and means within the safe for 55

indicating to the operator at the distant sta-

tion when the bolts are withdrawn, substan-
tially as described.
CHARLES J. KINTNER.
Witnesses: '
JOHN A. WIEDERSHEIM,
JAs., F. KELLY.
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