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The present invention relates to a time delay
combination lock and has for an object the pro-
vision of an inexpensive but highly efficient de-
vice permitting. selective operation as an or-

5.0 dinary combination lock or as a time delay lock.

A further object of the invention is to pro-
vide ‘a locking:device of the character referred
te which affords a 8 itable time delay interval
when desired without requiring any ostensible
: preliminary action on the part of the operator
and which furthermore may alternatively be con-
ditioned in advance S0 that routine operation of
the combination lock will enforce the protective
delay before opening of the lock can be com-
pleted.

A further-object of the invention is to provide
a locking device, which, in normal use cannot
be’ left in condition to disable the potential time
delay iechanism.: - . :

Still another object is to provide particularly
simple and inexpensive means whereby effective
delayed opening control of -a combination lock
may be accomplished with- inexpensive timing
mechanism- which is available commercially for
g wide variety of purposes. : :

These and other objects are attained by the
means described herein and disclosed in the ac-
companying drawings, in which:

g, 1 is a side elevational view, partly in
the invention
as operatively mounted upon & door.

Fig. 2 is-a view taken on line 2—2 of Fig. 1.
“TFig. 3 is a view taken on line 3—3 of Fig. 1.

Fig. 4 is & view taken on line 4—4 of Fig. 1.

g, 5 is a view of the cover end of the combina-
tion used, with the simple mechanism of the in-
vention in the position assumed when the lock is

ready for selective operation-as a simple combina-"

tion lock or as & delayed opening lock.

Pig. 6 is a'view showing the relation assumed by
the parts of Fig. 1 after conditioning:-the lock for
the time delay interval.

Fig. 7 is a view similar to Fig. 6 but showing the
bolt latched in retracted position after operation

45; of the time delay mechanism.

mg. 8 is o view taken on line 8—8 of Fig. 5.

Tig, 9is an enlarged view taken on line 9—9 of
Fig. 5.

Fig. 10 is a fragmental view taken on line
16—106 of Fig. 1.

Delayed opening locking devices have hereto-
fore been of relatively complicated - and expen-
sive construction and the field of use thereof has
been somewhat limited.

By the present invention, it is ‘possible to pro-

duce a simple, smaller and less expensive device
of this character affording protection from day-
licht hold-ups and surreptitious opening of the
structure controiled thereby.

The invention consists essentially in providing &
suitable combination lock and ‘& simple time
movement with an jnexpensive mechanism plac-
ing the time mechanism and lock in cooperative
relation whenever desired by having the opera-
tor introduce & predetermined preliminary set-
ting operation of the dial when attempting to
open. the lock. :

Referring to the drawings, 12 is a combina-
tion lock of ordinary construction, but in which
the usual driver I3 is notched at 14, and the
first’ tumbler 18 earries an extrusion or periph-
eral lug 16. The lock has the well known facili-
ties for mounting it upon 2 door 1T and includes
the sleeve 18, arbor {9, fixed ring 20 and oper-
ating knob and dial 21. The tumbler mechanism
may include & suitable number of tumblers
adapted by well known procedure to the chang-
ing of combination numbers. B

A removable cover. 22 for the casing of lock

12 has an arcuate slot 23 therethrough to accom-
modate a time-locking-pin 24 which 1s fixed in
the existing gate 25 of the lock. The gate is piv-
oted at 250 and has the usual light spring urging
it to enter the tumbler slots when the latter are
aligned.
"I the casing of the lock there is also pro-
vided a pivoted time setting post 26 which is
spring urged in either direction so as to nor-
mally preciude radial alignment of the lever 21
on the post with the driver 3. 'The wire spring
member 28 serves this purpose.

The top of the post 26 is cut away to form a
cam 29 which is engageable by the extrusion or
lug 16 on the first on No. 1 tumbler of the lock
under conditions hereinafter explained. The ex-
treme end of post 26 passes through & holein the
cover 22 of the lock casing and has an angu-
larly reduced extension on which’ the angularly
apertured finger 30 seats and’ is secured by a
screw 31 extending endwise into the reduced end
of the post 26.

The time delay mechanism is indicated gener-
ally- as 33 and is of the manually wound spring
type such-as is commonly employed for short
timing control purposes for electric apparatus

‘and for the control of show window display light-

ing. The particular construction- of the time
mechanism or clock work. forms. no- part of the
present invention and is not described -in detadl
beyond .its provision of a manually operative
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winding key 34, g U-shaped mounting frame
with flanged legs 35 and 36, and its adaptability
to connect with 8 square drive rod 37 which
may be driven through one revolution in a pre-
determined time interval before the timing
mechanism 33 runs down.. The time mechanism
includes detent means, as shown in Fig. 10, so
that the device may be held Inoperative but in 1,
Tully wound condition until it is desired to re-
lease the detent megns for initiating the time
delay movement of the lock for protective or
test purposes. o

The legs 35 and 86 of the clock work or time
mechanism are removably
22 by means of screws 38 so that an open space
is provided between said legs and between said
timing mechanism and said cover. In thig open
space is mounted the control disk 39 and the co-
operating elements for the selective operation of
the lock {2, The control disk 39 is mounted on
drive rod 37 and has an annular groove 40 on the
face thereof adjacent the cover 22 of the lock
casing, so that the time locking pin 24 may assume
& Dposition wherein it projects into said groove
without retarding rotation of the disk. An edge
notch 41 in the disk intersects the groove 40 and
affords the only boint of enfry and exit for pin 24
under the influence of the gate 25 of the lock.
The gate 25 is thus effectively retained by the disk
against entry into the tumbler slots except where
the notch 41 is in substantial registry with the
arcuate slot 23 in the cover 22 and said tumbler
slots are properly aligned by manipulation of the
combination, . : :

As is clearly shown in Fig. 8, the disk 39 has a
hub 42 which is freely rotatable.in the. hollow
sleeve 43 upon which the lock tumblers are sup-
ported. A spring bawl 44 is mounted for free
movement upon hub 42 between the casing cover
22 and the disk 39 A spring 45 is anchored at
one end in a slot in pawl 44 and has its opposite
end placed against g fixed abutment 46 on the
cover 22 so that the bawl 44 is yieldably urged
toward a-stop. pin 47 which is also fixed in
cover 22, )

Projecting from the under side of disk 38 is a
pin 48 which is adapted to engage the pawl 44
but which will clear the fixed stop pin 47, as ¢can

_ be seen in Fig. 8. The spring pawl 44 cooperating

50

55

60

65

70

75

with pins 47 and 48 constitutes a lost motion
mechanism that ig subject to the influence  of
finger 30.

Pivoted at 49 on cover 22 is a latch body 50
which is vieldably urged by spring 51, toward a
stop 52.  The latch body 50 has a pair of arms 53

and 54 which extend beneath the disk 39 and be- -

tween which the pin 24 is normally disposed. ‘- An
upturned lug 55.ig formed on arm 53 and this lug
is engageable by g bin 56 which is fixed in the
lower face of disk 39 outside groove 40 and closely
adjacent notch 41 of said disk. The end of arm
54 provides an abutment head 57 which serves to
block pin 24 when the lock bolt 58 is retracted
and the time mechanism 33 is run down. It will
be apparent. then that it is impossible to shoot
bolt 58 when the time mechanism is run down
because the gate 25 is Testrained by the blocked
pin 24, This provides a simple and effective
means to warn the authorized operator of the

device if he forgets to manually wind the timer

mechanism before closing the door 7.

- The operation of the device is as follows.
suming that the time mechanism 33 is run down,
and the bolt 58 retracted and held in that position
by arm 54 blocking pin 24 in the gate to preclude

mounted on the cover
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projection of the bolt by the usual operation of
knob 21, the operator would proceed as follows.
With the door 17 open, the operator would turn
winding key 34 in g clock-wise direction through
one complete revolution. Disk 39 would move
with the winding key and its stem from the posi-
tion shown in Fig, 7 without initially disturbing
the blocking relationship of arm 54 on pin 24, the
groove 40 permitting such movement of the disk,
Pin 48 on the disk moves away from the right-
hand side of spring pawl 44 (Fig. 7) and describes
a circumference as it moves around with the disk
until pin 48 contacts the left-hand side of pawl 44
whereupon the fingl movement of the winding
operation and said disk 39 causes pin 48 to move
the spring pawl 44 away from stop pin 47 against
the yielding resistance of spring 45. By the same
movement, pin 56 on the under side of disk 39,
completes its circumferential travel and picks up
the upstanding lug 55 and pushes the latch body
away from stop pin 52 and unseats the end 57
of arm 54 from pin 24 so that the parts assume
a relation substantially as shown in Fig. 5. The
spring of time mechanism 33 is fully wound and
the detent mechanism shown in Fig. 10 comes
into operation to hold the time mechanism st
least in fully wound condition. - The detent means
is part of the time mechanism and comprises g
lever 59 pivoteq intermediate its ends and yield-
ingly urged by spring 60 to retract g turned up
lug 61 of the lever away from cog wheel 62 which
is operated by the normal gear train of the mech-
anism. During the winding movement, the lever
59 was engaged by detent pawl 63 on a member
64 that is fixed for manual rotation with the
winding stem of which rod 37 is g continuation.
The spring 60 is placed under tension as lever 59
pivoted under the influence of pawl 63 moving in
2 clock-wise direction whereupon lug 61 was
moved into blocking relation with the cog wheel
62. The force of the spring motor of the time
mechanism is thus blocked by reason of the posi-
tion of pawl 63 holding lever
sistance of spring 60. To release the detent it is
necessary to exert g counterclock-wise bressure
on pawl 63 sufficient to move lever 59 about its
pivot and release it Irom the cog wheel 62 where-
upon lever 59 ig completely
cog wheel by the spring 60,

In the present device the pressure of springs
45 and 51 of the spring pawl 44 and latch member
50 respectively are also held under tension ulti-
mately by the detent mechanism just described
with the normal clock spring (not shown)
of the time mechanism 33.

‘With the time mechanism fully wound, the
operating knob 2i of the lock may be turned in
the usual manner whereupon the bolt is shot and
the gate 25 is withdrawn from the tumbler slots
32 and the combination is destroyed in the cus-
tomary fashion,

With the lock in an operative position and the
time mechanism arrested in fully wound condi-
tion, the parts are disposed substantially as shown
in Fig, 5,

When it is desired to open the lock forthwith
after the fashion i i

59 against the re- .
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" nism.
slot 23 and the pin 28 on the gate 25 was free to’
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30 and lever 21 are in the positions shown in Figs.
5 and 3 respectively. _The lever 21 is now defi-
nitely held out of possible engagement of the

notch 14 of the driver so that 'when the knob 21 is '

turned in the opposite direction for setting up the
niext number for the combination, the post 26 and
the parts attached thereto will not move. The

remainder of the combination is: then set up’

whereupon the gate 25 drops into the properly

" aligned slots 82 of the tumblers and the bolt 58 can-

be retracted in the usual fashion. Disk 39 and all

its associated parts have, during this operation,'
remained in the position which they assumed at

the completion of the winding of the time mecha-
The notch 41 remained in registry ‘with

move in the registered slot and notch. 'When the
operator again locks the device, he merely. turns
the dial knob the requisite number of times to the
right only and stops on any riumber except the
fArst number of the combination. Thereafter the
1ock is again in condition for selective ‘operation
either as a combination lock or as & time delayed
opening lock. The delayed period operation can
pe brought into action by the operator at any
time by giving the dial knob one or more complete
turns to the left and allowing the dial to stand on
any number. The operation of turning initially
o the left causes the driver slot 14 engaging lever
27 to turn post 26 counterclock-wise and thus
pringing both the finger 30 and the lever 21, which
ig substantially parallel thereto, to a position
spproximately as shown in Fig. 6. In this move-
ment, the finger 30 pushes the spring pawl 44 -to
the left as shown'in dotted linesin Fig. 6 where-
upon said spring pawl assumes the position against
pin 48 on dial 49. - 'When the operator now desires
to open the lock, he turns the dial knob 21 one or
more complete revolutions to the right. On the
first revolution, the driver {3 picks up the lever 21
in the notch 14 thereof and imparts a rotating
motion to the post 28 which causes finger 30 to
engage the spring pawl 44 which is now held by
the pin 48 on the disk. The movement of the
knob 2! through the driver is thus imparted to
finger 30 and spring pawl 44 to move the disk and
its shaft which is the driver rod 31. The pawl 63
now forcibly unseats lug 61 from the cog wheel 62
which is now free to operate under the influence
of the normal clock spring and the escapement
which forms a part of the time mechanism. This
slide movement also moves the notch 41 of disk 39
out of registry with the slot 23 so that the pin 24 is
now precluded from its normal movement, until
the disk 39 makes a complete revolution to & stop
in registry with the slot 23 which it can assume
only after the time mechanism has run down. It
is preferred that the combination e not set up in
the lock until the time mechanism has run down,
this period being preferably a matter of twenty
minutes, more or less, according to the particular
adaptation of the time mechanism. If the com-
bination is set up before the time delay period has
run off, the time mechanism operates under
slightly greater load, but the bolt cannot be
retracted until the delay period has passed.

It will be apparent then that so long as the dial
is turned only to the right when beginning to set
up the combination, the delayed interval mecha-
nism remains inoperative. Turning the dial to
the left when beginning to set up the combination,
introduces the delay period mechanism and sets it
ready to release when the combination numbers
are properly set up as hereinbefore indicated. In
the event of a hold-up, and remembering that the

3
delayed’ period mechanism is always-wound, it is
only necessary to turn the dial one full revolution
to the left before setting up the combination lock
numbers or to deliberately missetthe first com-
bination number by at least five digits so that'in 5
the completion of the attempt to open the lock,
said delayed:period mechanism is- brought into
play. : .

As previously indicated, the time mechanism or
clockwork is of the kind that is commercially 10-
available for various purposes and i§ relatively
inexpensive. It has veen noted that the clock-
work is readily visible when the door controlled
thereby is open, and that the clockwork must have
the attention of the operator, at least to the extent 15
of winding the same before the bolt can again be
shot after the lock has functioned as a delayed
opening: lock. This simple, inexpensive clock-
workis thus subject to frequent observation by the
operator who may readily and quickly have a new 20
clockwork applied to replace one that may appear
to him doubtful in-its operation, or definitely out -
of order. The replacement of one clockwork for
another is accomplished by merely removing
screws 38 whereupon the clockwork may be with- 28
drawn from the squared drive rod 37. The as-
sembly of the new clockwork on the combination
lock is equally simple. C :

I claim:

1. In & device of the class described the com-
bination of a clockwork gelectively rendered op-
erative and inoperative from the exterior of the
device, a combination lock including cooperating
tumbler mechanism and ‘a gate controlling oper-
ation of the lock, and means operable by the 35
clockwork for withholding the gate from the
tumbler mechanism during unwinding movement
of the clockwork.

2. In a device of the class described the com-
bination of a clockwork, a combination lock in- 40
cluding cooperating tumbler mechanism and a
gate controlling normal operation of said com-
bination lock, means operable by the clockwork
for withholding the gate from the tumbler mech-
anism during unwinding movement of the clock-~ 45
work, means normally holding the clockwork at
rest in fully wound condition, and means selec-
tively operable according to the direction of ini-
tial movement of the combination lock for re-
leasing said holding means.

3. A delayed opening lock comprising & com-
bination lock including tumbler mechanism and
a gate, a normally wound clockwork mounted on
said lock, a member forming an extension at the
side of the gate, means normally holding the 55
clockwork at rest in wound condition, means to
render said holding means inoperative upon ini-
tial movement of a tumbler mechanism in one
direction, said last-mentioned means being in-
operative when the tumbler mechanism is ini- 60
tially adjusted in the opposite direction, and a
disk operable by the clockwork and having a
no;c;ch therein to receive said extension on said
gate,

4. A delayed opening lock comprising a com- 65
bination lock including a gate, 'a clockwork
mounted. on said lock, means controlled by the
initial direction of operation of the combination
lock for selectively initiating running movement
of the clockwork and means controlled by the 70
clockwork and operative directly upon the gate
of the lock for precluding the normal operation
of the gate in the lock during running movement
of the clockwork.

5. A delayed opening lock comprising
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bination lock incl
nism, a gate and g

manually operable driver, g

 Clockwork, a peripherally notched disk operable

10

15

20

.‘adapted to enter

by said clockwork, an extension on the lock gate
said - notch when the slotted
tumbler mechanism is set up and. aligned with
said notch, the clockwork being normally ar-
rested in wound condition, means operable by
initial movement of the driverin a predetermined
direction for releasing the clockwork for rotating
otched disk, and means controlled by a
of the lock when initially moved in the
Opposite direction for rendering the last men-
tioned means inoperative, -

6. In combination g normally wound clockwork
ncluding detent means holding the clockwork at
rest in wound condition, g combination lock com-

combination
lock, time setting post meang associated with the
lock and operable by ‘the driver to release .the
detent means of said clockwork, means compris-

means carried by the tumbler mechanism for
holding the time-setting post means in inopera-
tive condition i

bin on the gate
lock.

7. In combination a normally wound clockwork
including detent means holding the clockwork at

prising a bolt, tumbler mechanism, a gate and g
driver for normgal operation of the combination
lock, time setting post meang associated with the

2,152,258
uding' slotted tumbler mecha-

lock and . operable by the driver to release the
detent means of the clockwork, means compris-
ing a notched disk operable by the clockwork
and a pin on the gate for cooperation therewith,
whereby the periphery of the disk brecludes

under-the influence

8. In a delayed opening lock the combination
of a normally wound clockwork including: detent
mechanism holding the same in inoperative posi-
a combination lock including g bolt, a tum-
and a gate cooperating there-
with for -operation of the lock, a pin on the gate,
3 notched disk operable by the
having on one face thereof an

intersected . by the Peripheral

noteh, - the pin on the gate adapteq for entry-

Into the peripheral notch in the disk when the
bolt is retracted,
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