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To all whom it may concern:

Be it known that I, AquirraA O. BEHDL 2)
citizen of the United Stcxtes, residing at Rock-
ford, in the connby of Winnebago and State of
Illmms have invented certain new and useful
Impmvements in Time-Locks, which are fully
set forth in the following specification, refer-
ence being had to the accompa,nymg dmwmcrs
1n whmh—-— —

Figure 1 represents an inside elevation of a
Seetlon of a vault or safe door with lock ap-
plied thereto, embodying my improvements;
Fig. 2, a vertical section of the same, taken on
the line z x, Fig. 1; Fig. 3, a section of the
same, taken on the line Y 1, Flg 2,and on an
enlar ged scale; Ifig. 4, an elevation of the
time-works, with a pa,lt of the dial broken

~away, and on the same scale as Fig. 3; and

20

Fig. 5 an elevation of the stop-adj llsbment de-
tached and on the same scale as IFigs. 3 and 4.

My invention relates to ftime - looks for
vaults, sates, &c¢. “Theobject of the main part
of my present invention is to disarrange one
or more of the tumblers of the lock at the
point of setting by the action of the time-works

while running; and the improvement consists

in the peculiar devices by means of which this
result is effected, and also 1n devices by means
of which the Stc}p mechanism may be adjusted

20 SO as to operate at a longer or shorter interval
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of time, as may be desired.

I wﬂl proceed to describe in det‘ul the.con-
struetion and operation of the mechanism by
means of which I have carried out my inven-

tion practically inone way, and will then pomb'

out definitely in the claims the special 1m-
provements which I believe to be new and wish
to protect by Letters Patent.

In the drawings, A represents the door or
wallon which the mechamsm is to be mounted,
and B a timer or time-works of any ordmcuy
construction, which need not be particularly
described here. A wheel, C, is mounted on a
suitable shaft, which 1s driven by the time-
works, havmn* its periphery pr eferably rough-
ened or serrated to insure the action whlch
will be described presently. -
A permutation -lock of any ordinary eon-
straction is applied to the door or wall in the

| I lock w1th two or dmalv disk-tumblers, D and
ThIS 18

D', the former being the inner one.
merely for 111ustlat1011 however, as any num-
ber of tumblers may be emplo} ed. These

tumblers are provided with the usnal notches, 53

d d, in their periphery for the reception of

‘the bolt E, the latter being of any form, con-

struction, and ar ranwemeut suitable for the
purpose. On the inner face of the tumbler D
there is also a pin, d’, located in this Instance
near the periphery of the tumbler and about
opposite to the notch d. A rod or bar, F, 1s
mounted at its respective ends on crank-arms
G and G, and theSe arims are placed on suit-

_ablegﬂumfﬂs g ¢, so as to be free to swing.

in the drawings they are arranged on 01)[)081136
sides of the bar B, but this is 81mp1y to accom-

“modate the tlmer and 1s of no special 1mpor-
The parts just mentioned are so ar-

tance.
ranged that the bar I, by the swinging of the
arms,wﬂl move back and forth ina plane about

parallel to the inner face of the tumbler D. A
‘spring, H, is coiled about the arbor of the lower

crank-arm, G, with its free end arranged to act
on a pin, h, near the outer end of this arm,

the natural action of thisspring being to throw
up this arm, and with it the bar I, so that
when left free to operate, the bar mll he held
by the spring in the position shown in fall
lines in Fig. 1 of the drawings. A spring, I,

18 abtached to the bar F by one end, the other

being free and bent to form o, rather sharp

curve, ¢, projecting out from the edge of the

in the drawings, is fastened to a block, which

‘in turn is secured to the back side of the bar,

and so the free end of the spring may be_
pressed inward behind the bar. Theparts are

80 arranged that when this spring-bar is in ifs
free position due to the action of the spring
"H the projecting -bend of the spring I will be-

about opposite to the notch d in the tumbler
DD when the latter 1s in proper adjustment to
receive the bolt, and also so that this portion
of the spring will stand in the path of the pin
d* as the tumbler is rotated.

bler D could never be set, for suppose 1t to be
rotated in the direction indicated by thearrow

Obviously then
with just the parts mentioned above the tum-
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‘baroverthetumbler D. Thisspring, asshown .
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so usual way. In the drawings I have shown a | in Fig. 1 of the drawings, it will be seen that roo




the pin will come in contact with the spring
I before the point of adjustment is reached,
and that in its further movement it will act on
the spring to depress the bar F, and that it
will not eseape from econtact with the spring
until after the point of adjustment is passed,
and at the point of adjustment the spring, and

in fact all the time from the moment the pin |

strikes the spring until it is about to be .re:
leased therefrom, is constantly lifting on the
pin by the action of the retracting-spring H,
8o that if the tumbler is released at any time
‘before its pin leaves the spring on the bar F
it will be immediately thrown back out of ad-
15 Justment by the lifting action of the spring I
on the tumbler-pin. As soon as the pin es-
capes from the spring the bar will, of course,
at once be thrown up into its normal position,
and the same effect will be produced when the
pin of the tumbler is brought around into the
same position again. |
- Now, to secure the objects which I have in
view 1t will be seen at once that it is necessary
to provide some device for holding the bar out
~of position to act on the tumbler, as described,
at such times as it is desired to leave the lock
free to be opened, and also to provide for Op-
‘erating this device by the timer so as to throw
16 out of engagement with the bar when the
timer Is running and it is desired to prevent
the working of the combination. To effoct
these results I provide alonglever, J, pivoted
near its middle to the free end of a support-
ing-arm, K, the other end of which is plv-
oted to the timer-frame or any other con-
venlent support. * On the bar Fis a stop-pin,
J: with which one end of the lever J is adapted
to engage when the bar F is thrown down
to its lowest point by the pin on the tum-
40 bler, as described above, and obviously it will
hold it in this position until disengaged there-
from, so that under this arrangement the
tumbler may be properly adjusted and set
for the reception of the bolt. The other end
45 of the lever J extends to the wheel C, 80 as
to just engage therewith, and is preferably
beveled-or somewhat pointed to make a dog,
J- A spring, j', is coiled around the ar-
bor of this lever, with its outer end attached
to the lower portion of the lever, so that its
tendency will be to throw this end of the lever
Inward and cause it to engage with the stop-
pin on the bar F. This movement will of
. course vibrate the other or dog end of the le-
~ver and cause it to be brought in contact with
- the wheel C, this position being shown in Fig.
3 of the drawings. In order to insure with
certalnty the engagement of the lever-dog with
~1ts actuating-wheel, T have, asdescribed above,
o mounted this lever on a pivoted support, and,
obviously, the lifting-force of the bar will op-
erate to force the lever upward to engage with
the wheel. To prevent too forcible action or
shock in this direction, a retracting-spring, %,
18 attached at one end to the support K, and
arranged to act in an opposite direction to the

[O
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ranged so as to revolve the wheel C in the di-

335,174

lifting force just described. The other end of
the spring is attached to an adjustable screw,
k', by means of which the retractile force of the
Spring may be regulated. Preferably a small
roller, /7, is put on the stop-pin f, to facilitate
the engagement and disengagement of the le-
ver and bar. | :

The time-works are constructed and ar-

70

75
rection indicated by the arrow in Fig. 3 of the -

drawings, by which its effect is to press out-
ward the dog end of the lever, and obviously
the effect of this wheel when in motion will
be to vibrate the lever .and cause it to disen-
gage at once fromn the stop-pin on the arm F,
thereby releasing the latter, when it will at
once be thrown up, as heretofore described,
and will be in position to prevent the setting
of the tumbler D, asalready explained. When 8§ 5
1t 1s desired to throw this mechanism out of

action, the time-movement not being in oper- -

R0

ation, as already explained, the bar is thrown -

down, the lever will engage with the stop-pin

“thereon, and these parts will stand in the po-

sition shown in dotted lines in Fig. 1 of the
drawings, and the tumbler D may then be

QC

properly adjusted and set before the pin will -

come 1n contact with the spring on the arm.
When, however, it is desired to bring this
mechanism into action, so as to prevent the
setting of the tumblers, the timer is of course
put in operation and set, the spring-bar is re-
leased from the lever and is thrown up, tak-
ing the position shown in full lines in Fig, 1
of the drawings. = o

As already explained, if the tumbler D is
turned around, it eannot be left at the setting-
point, for then the bar will operate to at once
turn it out of adjustment, and if it is turned
still farther around will throw the bar down
until the pin escapes from the spring and the
dog-leverengages with the stop-pin on the bar,
as Sshown in dotted linesin Fig. 1 of the draw-
ings. This position will be only momentary,
for the dog end of the lever is at once brought
into contact with the actuating-wheel C, when,
as already explained, the lever is at once dis-
engaged from the bar and the latter risesagain

-to assume its stopping position, and this action

will berepeated over and overagain as often as
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the tumbleris turned and so long as the timeris

running; but when the timer stops the tumbler
is turned around until the bar is thrown down

to permit the dog-lever to engage therewith,

when of course the latter retains its position
and holds the bar permanently out of action,
and the tumbler may then be set. In order

to retain the bar ¥ within a limited move-

ment, one end is bent inward slightly, as

shown in Fig. 2 of the drawings, and is ar-

ranged between two stop-pins, Land I/, placed
such distance apart as may be desired for the
throw of the bar, and these pinsare on a plate,
[, which is fastened to any suitable support by

slot and screw, so as to be adjustable, thereby
providing for the accurate adjustment of the
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just the position required.
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throw of the bar to bring the stop-spring into
It is desirable also
to provide for the lateral adjustment of this
bar F, as it must be arranged with reference

to the pin on the tumbler with great nicety.

I provide for this by attaching the journals g
g of the crank-arms to. disks ¢° which are

- fastened to the wall by means of serews or pins

~ g°—one on each side of the journals—and on’
OHB_Side Is a SIOt: gi} thl‘Oth which the fast- )

IO

ening screw or pin passes, so that by loosen-

- ing this serew the disk may be turned slightly

IS
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about the otheras a pivot, thereby setting the
journals in or out a little, as may be required
to bring the bar into the exact p031t10n de-
manded.

The timer 18 prowded with a setting mech-

anism similar to that of an ordinary alarm-.

clock, and I need not stop here to enter into a
full description of it, but merely refer to certain
of the parts which are necessary to an under-
standing of some additional improvements
which T have made. In this mechanism M is
the dial, which 1s annular, and m the stop-

5 disk, whlch is carried around once in twenty

four hours and is provided with a notch, m’.

A stop-lever, N, is arranged as usual inside
of the dial, and is provided with a stop-pin,
n, projecting out, so as to ride on the periph-
ery of the-disk m, and actuated by a spring,
n/,which operates to hold the lever down upon
the disk. The free end of the lever is bent
inward to form an arm, »’, whieh is arranged
to drop directly into the gear-wheel ¢ on the
shaft of the wheel O, thereby stopping the

works whenever the lever drops by reason of

the pin dropping into the notch In the disk.
The disk m is a twenty-four-hour disk; but

- sometimes 1t IS of course desirable to h&ve the

timer run more than twenty-four hours—for

- instance, over Sunday. To accomplish this:

I provide a stop-slide, O, supported on suit-
able guide pins or ways of any desecription,
honzenta]ly back of the disk and just below
the stop-pin on the lever N. This slide iscut
away at one end on its upper edge, as shown
in Fig. 5 of the drawings, so that the remain-
ing portion o 18 COHSlderably higher than the
level cut-away portion o', and in the lower
edge of the slide is a noteh, 0°. This slide 1is
loose on its supports within the limits of the
slots o, made in it, and is arranged so that
when slipped back to its farthest limit the
higher surface o will be entirely back of the
stop-pin, and so will present no obstacle to
the dropping of the latter into its noteh in the
disk; but when slipped forward to its full ex-

tent this higher portion o will be brought un-

derneath the pin,therebyholdingitinaboutthe
same position that 1t occuiples on the general

periphery of the disk, and preventing it from

dropping into the noteh in the latter until re-

- moved.

" In order to remove the sllde out of the way

of the stop-pin, a small pin, m? is arranged

on the inside of the disk 1n a pasition to en- { lever, thereby permitting the bar F to be car-

and is mounted loosely on the pivot-pin.
rod, Q, 18 connected at one end to the spring

gage with the notch o® in the lower edge of the

stop-slide, and thereby push the latter back

as the disk revolves. When the timer is set
to run more than twenty-four hours, this stop-
slide is pushed in underneath the stop-pin,
and when the disk is carried around such por-
tion as is left of its periphery to bring the
notch for the first fime under the stop-pin the
slide will prevent the dropping of the latter,
and the disk will make another full revolu-

tion, which will require fully twenty-four

hours, and during this revolution the pin on
its inside will be brought into connection with
the notch on the slide, removing it oub of the
way, so that when the notch in the disk is
again brought under the stop-pin the 1&tt€1
will fall and stop the works.

In this connection I have also devised an
additional device for preventing the adjust-
ment of the tumblers,which isarranged to act
in combination with the mechanism already
deseribed, but not in mechanical connection
therewith, so that if for any reason the time-
works should stop before the momentat which

| it i setf, or for any other reason the stop-bar

should be carried down and held in this posi-

‘tion out of the way of the tumbler, this ad-

ditional device will be in position to operate
and effectually prevent the setting of the lat-
ter. This device consists of a spring, P,
mounted on a suitable journal, p, and project-

ing out in a nearly horizontal position, so that
its free end wiil extend slightly over the edge -

of the tumbler D and be in the path of the
pin thereon,as shown in Fig. 3 of the drawings.
This device is preferably made in two parts—

| one a straight flat spring, p’, fastened at one

end to a rigid arm, p* which acts as a holder
A

or its holder,while the other end is connected

| to the stop-lever of the time-works, so that

when the latter is raised by the stop-disk the

‘spring will bein the position shown in Fig. 3,

and stand 1o the way of the pin on the tumbler,
but when the lever drops into its stopping

position by reason of its pin dropping into

the notch in the disk, this spring will obvi-
ously be dropped also and will assume the
position shown in Fig. 1 of the drawings, in
which it i1s out of the way of the pin at the
point of adjustment and will not interfere
with the setting of the tumbler.

raised position (shown in Fig. 3 of the draw-
ings) the pin on the tumbler will strike it
some time before the setting-point is reached,
and will not be released therefrom until after
this point is passed by the tumbler. Obvi-
ously, the spring will act, therefore, in a simi-
lar way to the spring on the bar F, to pre-.
vent the setting of the tumbler, and as 1t is
not connected to the bar ¥, if by any accident
the timer should stop before the notch in the
disk is brought under the pin of the stop-

The arrange- -
ment of this spring is such that when in this
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ried down and held in position by its lever, | tion, a holder arranged to arrest and hold the
- this spring I will still remain in operative A

position and prevent the setting of the tum-

blers. At the same time when the timer is

stopped In the regular way the spring is
thrown down out of the way and will there-

fore not inferfere with the proper adjustment

~of the tumblers when the bar I is depressed

10

and fastened in this position for this purpose.

In order to provide for opening the vault

. or safe in case an accident such as sug-

gested above occurs, a secondary private com-
bination may be made known only to some one

o - person, which may be operated,notwithstand-

I5

ing the spring P. This may be accomplished

by making a second notch,d?, in the tumbler D,

alittle back of the notch d of the main combi.

20

‘nation.

T'his notch @ should be so arranged
that 1t will not be brought into setting posi-
tion in front of the bolt until just after the pin

on the tumbler is released from the spring P.

Obviously,then,if an accident ocenrs stopping
the timer before the hour intended, the work-

Ing of the main combination is still prevented,

- .-

the secend combination, and so prevent the

but at the same time there is a possibility of
opening the lock by the one person having

- destruction or injury of the mechanism.

_30.

I have thus described mechanism in full by
which myinvention may be carried into prac-

tice; but I do not wish to be understood as
limiting myself in all particulars to the es-

~ pecial devices here named and illustrated by

the drawings,or their particular arrangement

and adjustment here shown and set forth, for

~1n many parts changes may be made in many

40
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of the devices by substituting others which
will perform the same work or by changing
the arrangement and adjustment of those
which are here shown and described, while at
the same time the main idea of my invention
18 retained in full. | | |

I have shown and described my improve-
ment arranged to operate in connection with

only one of the tumblers, but obviously it may

be constructed and arranged to cperate upon

-more than one, if desired.

Having thus described my invention, what

I claim as new, and desire to secure by Let- |

ters Patent, is—

1. In a time-lock, a permutation - tumbler
provided with a stop projection, in combina-
tion with an elastic or yielding stop arranged

to throw the tumbler out of setting position

by its elastic force, a holder arranged to arrest
and hold the stop out of operative position,
and a time-movement arranged to release,

‘when running, the holder and permit the stop

to return to 1ts operative position, substan-
tially as and for the purposes set forth,

2. In a time-lock, a permutation-tumbler
provided with a stop projection, in combina-
tion with an elastic or yielding stop arranged
to throw the tumbler out of setting position
by its elasticity, a spring or springs operating

| set forth.

stopin an inoperative position when displaced

by the tumbler, and a time-movement ar-
ranged to release the holder when the timer is:

running, substantially as and for the purposes

3. In a time-—lock, aQ permutation-;turmbler
provided with a stop projection, in combina-

‘tion with an elastic or yielding stop arranged
to throw the tumbler out of setting position by

/C

75

1ts- elasticity, a dog or pawl arranged to ar- _

tion, a wheel arranged to operate the dog or
pawl to release the stop, and a time-movement
arranged to drive said wheel, substantially as
and for the purposes set forth. - o

‘4. The tumbler D, provided with pin &, in
-combination with the movable bar F and the

spring I,attached to the latter, substantially as
and for the purposes set forth. : |

5. In a time-lock, the tumbler D, provided
with a pin, &’, in combination with the recip:

| rest and hold the stop in an inoperative posi-

80

rocating bar F, the spring H, arranged to hold

the bar in operative position, and the stop-

spring I, attached to the bar, substantially as

and for the purposes set forth. -

6.  The bar F, in combination with the stop-
spring I, attached thereto, the spring-arms G

G’, carrying the bar, the spring H, arranged to
hold the bar .in operative position, and the ~
~tumbler D, provided with the pin d?, substan-
tially-as and for the purposes set forth. -

90

95 -

7. Thetime-movement, in combination with

the tumbler D, provided with a pin, @, the re-
~ciprocating bar F, provided with a stop-pin, 7,

the stop-spring I, carried by the bar, thelever
J,the wheel C, driven by the time-movement,
and the spring H, arranged to throw the bar
Into operative position when released from the
lever; substantially as and for the purposes
set forth. |

8. Thetime-movement, in combination with
the 'wheel C, driven thereby, the lever J, the

pivoted support X, to which the lever is at-

tached, the adjustable retracting-spring %, the
bar F, and the actuating-spring H, arranged

| to throw the bar into operative position, sub-

stantially as and for the purposes set forth.

9.7In a time-lock, the time-movement, in.

combination with the noteched disk m, the stop-
lever N, provided with a pin, #, and the arm

-n’, the gear-wheel ¢, and the actuating-wheel

C, substantially as and for the purposes set
forth. |

10. In a time-lock, the notched disk m, pro-
vided with a pin, % in combination with the
stop-lever N, provided with pin #, and the
stop-slide O, constructed and arranged to op-
erate substantially as and for the purposes set
forth.

11. The noteched disk s, in combination with

the stop-lever N, the pivoted spring P,.the
connecting-rod QQ, and the tumbler D,provided
with pin d’, substantially as and for the pur-
poses set forth. |

“to return and hold the stop in operative posi- | 12. The bar T, carrying the stop-spring I,
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in eombination with the swinging arms G G’ | actuating-spring H, the plate /, and the ad-

on which the bar is mounted, and the disks ¢*, | justable stops L I/, within the limit of which 1o
to which the arms are attached, slotted as de- | the bar is permitted to move, substantially as
seribed, and whereby the pivois of the arms | and for the purposes set forth.

5 may be adjusted, substantially as and for the AQUILLA O. BEHEL.
purposes set forth. | | Witnesses: -
- 13. Inatime-lock, the movable bar I,carry- JAMES FERGUSON,

ing the stop-spring I, in combination with its (GEO. 5. ROPER.
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