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3,010,306
LOCK MECHANISM
Edwin F. Toepfer, 1016 S. 16th St., Milwaukee, Wis.
Filed Oct. 28, 1959, Ser. No. 849,236
18 Claims. (Cl 70—337)

This invention relates to sequential locking devices
and refers more particularly to an interlock device
adapted to cooperate with a pair of keys usable on locks
apart from the device to require said locks to be locked
and unlocked in a predetermined sequence, and which
device may be associated with a third lock mechanism
to require actuation of said third lock mechanism as
one of the steps in the sequence determined by the device.

In a store, shop or office having two entrances, both
of which are normally unlocked during the daytime, it
is desirable that there be some means of providing posi-
tive assurance that both of the dcors will be locked
every night. One means of accomplishing this is to
require that the doors be locked in a rigidly prescribed
sequence. For example, where both a rear and a front
door must be locked, and the employee charged with
locking up customarily leaves by way of the front door,
it is possible for him to forget to lock the rear door
unless he is for some reason unable to lock the front
door until the rear door has been attended to.

The present invention has as one of its general objects
the provision of a device which mechanically compels
adherence to an invariable sequence for the locking and
unlocking of two locks by securely holding either of two
keys until the other is brought to the device and used to
effect release of the key being held by the device.

Thus in the case of a shep having front and rear doors
locked by different keys, the device of this invention se-
curely holds the front door key until the key for the
rear door is brought to it and used to release the key to
the front door, so that locking of the rear door cannot
be forgotten. In the morning the operation is reversed,
that is, the front door key is used to release the rear
door key from the interlock device, thus assuring that
the front door key will always be secured in the inter-
lock device when the rear door is unlocked.

It is contemplated that the device of this invention
will be used in a situation where the rear door is fur-
nished with a lock of the type which admits and releases
its key only when the rear door is locked, so that pres-
entation of the rear door key to the device of this
invention is ipso facto assurance that the door is locked.
The front door is fitted with a lock having both locked
and unlocked key receiving positions.

It will be apparent that it is another object of this
invention to provide an interlock device which always
affords secure safekeeping for one of two keys fitting
different locks, and which thus permits a person charged
with locking and unlocking a shop, office or plant hav-
ing two doors to carry only one key by which locking
of both doors is effectively controlled, despite the fact
that the doors have locks fitted by two different keys.

It is another important cobject of this invention to
provide an interlock device of the character describsd
which is adapted to cooperate with two different keys
that fit locks apart from the device and with a movable
member by which a third lock mechanism may be actu-

ated, and which device securely holds one of said keys
until the other key is engaged in the device and said

movable member is moved to a position in which its

associated lock mechanism is locked.

Thus, for example, where a safe is situated in a lcca-
tion where it is ‘accessible through either of two doors;
each lockable with a different key, a device embodying
the principles of this invention may be installed on the
safe to require that the rear door key be inserted into
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the device before the safe is locked and to require that
the safe be locked before the key to the front door is
released from the device.

It follows that it is another object of this invention
to provide an interlock ‘device adapted to be installed
on a safe sitvated in a room or building having a front
door that is locked by one key and a rear door that is
locked by another key, which interlock device insures v
that beth locking up and- unlocking are performed in
an invariable sequence that affords security for the safe
as well as for both doors.

It is also an object of this invention to provide a
sequential locking device which mechanically prescribes
an invariable sequence of use for two different keys that
fit locks apart from the device, and which interlock device
is in jtself capable of performing a locking function such
as the securement of a door, drawer, safe dial or the like.

It is a further and more specific objsct of this inven-
tion to provide an interlock device comprising a lock
bolt slidable in opposite directions to and from rotation
preventing engagement with a dial of a safe or the like,
and a pair of cylinder lock mechanisms cooperable with
the lock bolt to hold it either in or out of engagement
with the dial, and wherein the lock bolt cooperates with
the cylinder lock mechanisms to prevent the keys for the
two cylinder lock mechanisms from being simultaneously
disengaged from the device, but instead requires that one
of the keys always be engaged in the device to effect
release of the other, the position of the lock bolt deter-
mining which of the two keys can be released when both
are engaged in the device.

Anoiber specific object of this invention is related to
the necessity for establishing to the satisfaction of in-
surance companies that the looting of a safe was an
actual burglary, upon which an insurance indemnity is
payable, rather than an embezzlement. Scme burglars
are so skilled in the opening of safes by experimental
manipulation of the dial that it is not necessary for them
to drill or otherwise damage a safe in-order to open it,
and the victim of such a burglar often has great diffi--
culty in proving to his insurer that the person who took
valuables out of his safe did not have a legitimately
acquired knowlege of the combination.

It is therefore another object of this invention to
provide an interlock device of the character described
which is cooperable with a lock mechanism actuating dial
on a safe or the like to insure -that the dial is rotated
to a position in which its associated lock mechanism is -
locked before the last unlocked door giving access to the
safe is secured, and which device is adapted to block
rotation of the dial in such a manner that some degree
of obvious destruction of the device must be accom-

plished by an unauthorized person before he can attempt
to open the safe by manipulation of its dial.

It is also an object of this invention to provide an inter-
lock device having a pair of cylinder lock mechanisms
and a lock bolt shiftable back and forth to defined Limits,
at each of which it can be locked by one of the lock
mechanisms, wherein the cylinder lock mechanisms are
secured in place in the interlock device by securement
means located beneath the lock bolt and so disposed
that an authorized person, having the keys to both lock
mechanisms, can readily remove the lock bolt and Iock
mechanisms, but an unauthorized person is compeiled to
destroy or very substantially damage the device in order
to withdraw one of the keys from the device or to
actuate a third lock mechanism with which the device is
operatively associated.

Another specific object of this invention: resides in the
provision of means for locking the dial actuator for a
combination lock mechanism in a position of rotation

~‘at which the mechanism is locked, and for requiring
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rotation of the dial through at least one complete revolu-
tion before the dial is locked in said position, to thus
provide assurance that the lock mechanism controlied by
the dial is fully locked and cannot be reopened by mere
rotation of the dial through a partial revolution to its
unlocking position.

With the above and other ob]ects in view which will
appear as the description proceeds, this invention resides
in the novel construction, combination and arrangement:
of parts substantially as hereinafter described and more
particularly defined by the appended claims, it being
understood that such changes in the precise embodiment

~of the hereindisclosed invention may be made as come
within the scope of the claims.

The accompanying drawings illustrate two complete
examples of the physical embodiments of .the invention
constructed according to the best modes so far devised
for the practical application of the principles thereof,
and in which: ’

FIGURE 1 is a diagrammatic plan. view of a typical
shop or office arrangement in which the device of this
invention finds utility when the device is installed on a
safe;

FIGURE 2 is a fragmentary perspectlve view of a safe
having the device of this invention installed thereon in
operative association with the actuating dial for the lock
mechanism of the safe, shown in the position in-which
the safe is locked;

FIGURE 3 is a plan view on a larger scale of the se-
quential lock device of this invention, with portions. of
the cover broken away, the mechanism being shown in
its night time condition when both doors and the safe
are locked;

FIGURE 4 is a vertical sectional view taken on the

plane of the line 4—4 in FIGURE 3;

- FIGURE 35 is a view similar to FIGURE 3 but show-
ing the device with both door keys engaged therein and
with the lock bolt in a position intermediate its retracted
and projected posmons,

FIGURE 6 is a vertical sectional view taken on the
plane of the line 6—6 in FIGURE 5;

FIGURE 7 isa view similar to FIGURE 3 but show-
ing the device in ifs daytime condition when both doors
and the safe are unlocked;

FIGURE 8 is a vertical sectional view taker on the
plane of the line 8—8 in FIGURE 7;

FIGURE 8¢ is a fragmentary group perspective view.

of the base, per se, and one of the lock mechanisms
showing how the latter is secured to the base;

FIGURE 9 is a separated perspective view of a dial
actuator adapted for use with the device of this inven-
tion; and -

FIGURE 10 is a fraomentary perspective -view of a
filing cabinet having the device of this invention installed
thereon.

Referring now to the accompanymty drawings, in
which like reference numerals designate like parts
throughout the-several views, FIGURE 1 depicts a typi-
cal arrangement of a store, office or the like wherein the
device of this invention finds utility, and wherein a front
door 5 and a rear door 6 both give access to a safe 7
having a lock mechanism (not shown) actuatable by

- a dial 8. The interlock or sequential locking device of
this invention, designated generally by 9, is secured to
the safe adjacent to the dial, and cooperates with the
dial as well as the keys to the front and rear doors to
compel the accomplishment of a predetermined sequence
of operations for both locking and unlocking of the
doors and._safe.
doors are furnished with cylinder locks (which may be
substantially similar to thos¢ described hereinafter), each
of which is fitted by a different key. The lock on the
rear -door 6 is of the type which allows the key to be
inserted into and withdrawn from the lock mechanism
only when the lock mechanism is locked, the key being

In this arrangement the front and rear’

“.to a pos1t10n in which the safe is locked.
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retained in the lock so long as it is in its unlocked posi-
tion. Thus assurance is had that when the rear door
key is brought to the interlock device of this invention,
the rear door is locked.

As brought out hereinafter, the rear door key must
be used to release the key to the front door from the
interlock device, and such release of the front door key
cannot be effected until the dial 8 of ‘the safe is rotated
The person
who is locking up then leaves by the front door, lockmg
it from the outside.  The front door lock mechanism is
of the type having both locked and unlocked key re-
ceiving and w1thdrawmg positions.

In the morning the locking up sequence is reversed
that is, the key that has been used to unlock the front
door is engaged in the interlock device to first release the
safe dial 8 for rotation and to then release the key to
the rear door so that the rear door can be unlocked.

“The interlock or sequential locking device 9 of this in-
vention comprises, in general, a pair of cylinder lock

‘mechanisms 10 and 11 mounted on a base 12 in spaced

apart side-by-side relation, and an elongated .substan-
tially rectangnlar lock bolt 13, common to the two cylin-
der lock mechanisms, mounted between them on the base
for endwise back and forth sliding motion between a
projected position in which a part on the lock bolt can
engage a safe.dial 8 to prevent rotation of the latter and
a retracted position in which the lock bolt is clear of the
dial.

The base 12 is an elongated channel shaped member
having a substantially flat web portion 14 and a pair of
flanges 15 and 16 projecting forwardly at right angles
to the web portion and extending lengthwise along the
upper and lower edges thereof. Each flange has a length-
wise extending slot 17 intermediate its ends, and the slots
in the two flanges are laterally aligned and cooperate to
carry the lock bolt 13 and guide it for endwise sliding
motion transversely to the flanges.- ‘The slots 17 are
spaced forwardly from the web portion of the base mem-
ber, and the portions 18 of the flanges which lie between
the slots and the base provide abutments cooperable with

_an abutment member 19 on the lock bolt to define the

limits of sliding motion of the lock bolt. - Preferably the
abutment member 19 comprises the rearwardly project-
ing end portion of a screw 20 that extends through a
threaded hole in the lock bolt and has its head accessible
at the front of the lock bolt so:that the screw can be
readily removed to permit the lock bolt to be slid end-
wise out of -the base. :

The screw 20 is so located along the length of the

" lock bolt that its engagement with the upper flange 15
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defines the projected position of the lock bolt, at which
the upper end portion 21 of the lock bolt projects a sub-
stantial distance beyond said flange for cooperation with
another lock mechanism, as described hereinafter. When
the lock-bolt is slid-to its retracted position, at which:the
screw 20 engages the lower flange 16, the upper end of
the lock bolt is substantially even with the upper flange
15. In either position of the lock bolt its lower end por-
tion.22 projects- a substantial distance beyond the lower
flange 16 to provide a handle by which the lock bolt
may be manually slid up and down.

The two cylinder lock mechanisms 10 and 11 are both
of the conventional type comprising a housing 23 having
a bore 24 therethrough and a cylinder 25 confined in the
bore and rotatable by means of a proper key engageable
in a key receiving slot 26 opening to the front of the
cylinder.

- The lock mechanisms 10 and 11 may be of either the

. plate tumbler or the pin tumbler type, but in either event

75

they have only one rotational position of-the cylinder at
which a key may be inserted into and withdrawn from
tht; keg recé;iving slot, and when the cylinder is rotated

=
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5
out of that position by means of a proper key, the key
is securely held against withdrawal from the cylinder.
The details of such lock mechanisms are sufficiently
familiar to those skilled in the art to need neither de-
scription nor - illustration here.

The lock mechanisms 10 and 11 are fitted by keys 27
and 28, respectively, that fit locks apart from the device,
and in the case of the system herein described for illus-
trative purposes, the lock mechanism 16 is fitted by a
key 27 that fits the rear door 6 and the lock mechanism
11 is fitted by the key 28 for the front door 5.

The housing 23 of each lock mechanism has at its rear

a pair of mounting lugs 29 which project laterally in op-
posite directions from the body of the housing, and
mounting screws 31 extending forwardly through holes
in the web portion of the base are engaged in tapped holes
in these lugs to secure each lock mechanism to the base,
between the flanges. The two lock mechanisms are held
with their cylinder axes in a plane parallel to the planes
of the flange portions of the base, and with their adjacent
sides spaced apart lengthwise of the base by a distance
substantially less than the width of the lock bolt. The
mounting screws 31 by which the lock mechanisms are
fastened to the base have their heads 32 countersunk into
the rear face of the base so that the base can flatwise over-
lie a wall of a safe or the like on which the device is
installed. Obviously, so long as the base is thus secured
to a flat surface, the screws 31 can not be removed, to
detach- the lock mechanisms from the base. The base
has mounting screw holes 33 therethrough, to facilitate
such installation, and it will be observed that certain of
these holes are axially in line wtih the medial portion
of the lock bolt so that mounting screws engaged in them
are normally blocked by the lock bolt, necessitating re-
moval of the latter from the base before such screws can
be removed. -

The cylinder of each lock mechanism projects rear-

10

15

30

wardly behind its housing a short distance, as at 35, and -

is received in a larger diameter aperture 36 in the web
portion of the base. A -U-shaped spring clip 37, having

its legs engaged in an undercut slot 38 across the rear -

of the cylinder, has its bight portion 39 projecting later-
ally beyond the cylinder and engaged with the rear sur-
face of the housing to prevent forward displacement of
the cylinder out of the housing bore. The aperture 36
in the base is so shaped as to provide a pair of abutments
49 and 41, one of which, designated 49, is engageable
by the bight portion of the clip to define the locked, key
receiving position of rotation of the cylinder and the
toher of which is engaged by the bight portion of the clip
when the cylinder is rotated a half turn from its locked
position, to define an unlocked key retaining position of
the cylinder.

The housing of each lock mechanism has a slot 42 of
substantial depth at one side thereof, opening toward the
other lock mechanism and axially in line with the slots
17 in the flange portions of the base; and each cylinder
has a laterally opening groove 43 which registers with
the slot 42 in the housing when the cylinder is in its un-
lecked, key retaining position of rotation. The side edges
of the lock bolt are straight along most of its length, as
at 44, and the slots 42 and grooves 43 in the lock mech-
anisms are sufficiently wide and deep to accommodate
the marginal side edge portions of the lock bolt when
the cylinders of both lock mechanisms are in their un-
locked positions of rotation, so that the lock bolt is then
freely slidable up and down across the base, being limited
in its sliding motion only by the engagement of the abut-
ment member 19 with the abutment portions 18 on the
flanges.

ttention is directed to the fact that the bottoms 45 of
the grooves 43 in the cylinders lie closely adjacent to the
straight side edge portions 44 of the lock bolt, so that
said edge portions of the lock bolt and the bottoms 45

of said grooves provide ccoperating abutments which pre-
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vent rotation of the cylinders out of their unlocked, key
retaining positions. However, the lock bolt has arcuate
cutouts or recesses 47 and 48 in its opposite side edges,
the centers of which are spaced apart lengthwise of the
lock bolt by a distance equal to that through which the
lock bolt moves between its rétracted and projected posi-
tions.- The recess 47, which is at the side of the lock
mechanism 18, is adapted to be laterally aligned with the
cylinder of said lock mechanism in the retracted position
of the lock bolt, while the recess 48, which is at the other
sids of the lock bolt and spaced below the recess 47,
aligns with the cylinder of lock mechanism 11 in the
projected position of the lock bolt. Hence, when the
lock bolt is at either its defined positions of sliding' mo-'
tion one of the arcuate recesses provides clearance for
the ungrooved portion of the cylinder of its adjacent lock
mechanism and permits said cylinder to be rotated to its
locked, key withdrawing position, whereupon the curved
surface of the cylinder and the curved surface of the
recess in the lock bolt in which the cylinder is received
provide cooperating abutments which Jlock and lock bolt
against sliding motion to its other position. )

To illustrate specifically the cooperation of the lock
bolt with the cylinders of the lock mechanisms, let it be
assumed that the key 28 for the front door is engaged in
the sequential lecking device, where it is held in the cylin-
der of the lock mechanism 11, while the rear door 6 is
unlocked -and its key 27 is retained in the rear door lock,
The cylinder of lock mechanism 11 is in its unlocked
position of rotation, and it cannot be rotated out of that
position because of the engagement of the abutments
provided by the straight edge portion 44 on the lock bolt
and the bottom 45 of the groove in said cylinder. But
the cylinder of the other lock mechanism 10 is in its
locked, key receiving position, engaged in the recess 47
in the lock bolt and thus holding the lock bolt in its re-
tracted position.

When the rear door is locked, its key is inserted into
the cylinder of the lock mechanism 10 and said cylinder
is rotated to its unlocked position at which the rear door
key is held in the cylinder and the groove 43 is in line
with the lock bolt so that the lock bolt is free to be
manually moved to iis projected position. When the
lock bolt is in its projected position, the recess 48 aligns
with the cylinder of the lock mechanism 11, permitting
said cylinder to be rotated to its locked position in which
it prevents movement of the lock bolt but releases the
front door key 28. With the bolt in its projected posi-
tion the cylinder of lock mechanism 10 is held against
rotaticn to its key withdrawing position by the engage-
ment of abutments 44 and 45.

-The sequence of operations just described is followed
in locking up at night and is, of course, reversed in the
morning, when the front door key 28 is inserted into
the cylinder of lock mechanism 11 and said cylinder is
rotated to its unlocked key retaining position, the lock
bolt is slid to its retracted position, and the cylinder of
lock mechanism 19 is rotated to its key releasing position
at which it locks the lock bolt against sliding movement.

In addition to compelling use of the front and rear
door keys in a predetermined sequence of operations, as
just described, the interlock device of this invention is
adapted to cooperate with a third lock mechanism to in-
sure locking and unlocking thereof as an intermediate
step in the sequence. For example, as illustrated in
FIGURE 10, the device may be mounted on a filing

~ cabinet 59 furnished with a well known type of lock’

mechanism having an axially movable cylinder lock 51
which projects forwardly from a wall of the cabinet
when unlocked and which is movable inwardly to a
locked position in which the drawers 52 are held shut.
The interlock device 9 is mounted on the cabinet to
have the end portion 21 of its lock bolt lie across the axis
of the filing cabinet lock 51 when the lock bolt is in its
projected position, so that when the filing cabinet is un-
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locked its forwardly projecting lock 51 blocks movement

of the lock bolt to its projected pcsition, but access to.

the filing cabinet lock is blocked by the lock bolt when
the latter is in its projected position.

Another example of the use of the sequential lock de-.

vice of this invention with a third lock mechanism is
illustrated in FIGURE .2, wherein the lock bolt 13 co-
operates with a dial actuator 8 for a combination lock
mechanism on a safe 7-or the like. In this case the lock
- bolt and the dial have cooperating abutments 54 .and
55 which are engaged to-prevent rotation of the dial
when the dial is out of its unlocked positicn and the lock
bolt. is in its projected position.-
the dock bolt- may. comprise an -endwise projecting pin
secured on the end portion 21 of the-lock bolt, while the
cooperating abutment means 55 on the dial may com-
- prise the edges of an aperture or slot in the side of the
dial, in which the pin is receivable. When the dial -is
in its position at which the safe is unlocked, its circum-
ferential surface 66 blocks movement of the lock bolt
to-its projected posmon

On many combination locks it is possible to partlally
lock the mechanism by rotating the dial through a frac-
tion of -a turn from its unlocking position, and the mecha-
nism can then be unlocked again by merely rotating the
dia] directly back to its unlocking position. To fully
lock the mechanism (i.e., “scatter” the tumblers) so that
the dial must be manipulated through the entire combina-

tion in order to effect unlocking, the dial must be rotated .

through at least one full turn.

To insure. that the dial is rotated through a full turn
before the lock bolt is engaged therewith, a disc member
56 is coaxially mounted beneath the dial for free rota-
tion relative to the dial. The disc member has a notch
or aperture 58 opening to its circumferential surface 59,
adapted to register with the aperture 55 in the dial in one
position of rotation of the disc member relative to the
dial, and the pin 54 on the lock bolt projects into the
aperture 58 in the disc member, through the aperture 55
in the dial, when the lock bolt is in its prOJected posi-
tion.  If the pin 54 enters the aperture 55 in the dial

when -the disc member occupies a rotational position-

relative to the dial at which said apertures- are not in
register, the pin encounters the circumferential surface
59 of the disc member and the lock bolt is thereby pre-
vented from moving all the way to its projected position.

The dial and the disc member have a lost motion con-
_nection whereby the-disc member is carried around with
its aperture 58 out of register with the aperture 55 in the
dial when the dial is rotated in one direction, but is
rotated with its aperture in register with that in the dial
when-the dial is turned in the opposite direction. The
lost motion connection may comprlse an inwardly pro-
jecting screw or pin 60 on the inner face of the dial,
spaced from the dial axis, and an outwardly projecting
screw or pin 61 on the outer face of the disc, radially
spaced the same distance from the dial axis. On a-modern
combination lock the dial can be rotated away from its

unlocking posmon in only one direction, i.e., the direction -

opposite to that in which it is- turned When approachmc
the unlocking position. . Hence, -the abutments compris-

ing the screws 60 and 61 are so located circumferentially:

that when they engage upon-rotation of the dial away
from its unlocking position they dispose the disc member
in a rotational position relative to the dial at which aper-
ture 58 is out of register with the aperture 55 in the dial,
and the screws hold the disc member in that position
relative to the dial during further rotation of the dial in
that direction. When the dial has been turned through
a full revolution away from its unlocking position, it can

be rotated in the opposite direction, and upon engage--
_ ment of the opposite sides of the abutment screws 690-

“and 61 the apertures 55 and 58 in the dial and disc

member are in register, and thereafter the disc member-

is constrained to turn in unison with the dial as the dial

The abutment 54 on
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is further rotated in the same direction to bring its aper-
ture into alignment with the pin 54 on the lock bolt.

The dial may be provided with a fixed guard member
63 having a rear wall 64 that underlies the dial and pro-
jects radially beyond it, and having a forwardly project-
ing curved flange 65 that surrounds most of the num-
bered peripheral surface 66 of the dial, leaving said sur-
face exposed only near the top of the guard member,
where ‘an index marker 67 on the guard member co-
operates with the numbers on the dial to define its rota-
tional position. The flange 65 of the guard member has

an aperture 68 at its bottom through which the pin 54

on the lock bolt can enter the aperture 55 in the dial.

To retard the disc member. against -free rotation with
the dial and thus insure proper engagement of the screws
60 and 61 comprising the lost motion connection, a sub-
stantially U-shaped braking member. 69 of spring mate-
rial may be secured to the flat face of the guard member,
with its legs 70 projecting forwardly to engage the rear
face of the disc membér under yielding bias and thus
produce a slight drag on the disc member. If a guard
member is not used, the braking member can, of course,
be secured directly to the Wall or.door of the safe, behind
the disc member. .-

Cooperating with the web portion 14 of the base to
substantially enclose the mechanism of the. interlock de-
vice is a cover 71, preferably formed as a unitary stamp-
ing having a front wall 72 that overlies the fronts of
the housings 23 of the lock mechanisms, top and bottom
walls 73 and 74 which overlie the flanges 15 and 16 of
the base, and end walls 75. The top and bottom walls
of the cover have slots 76 that register with the slots 17
in the flange portions of the base to clear the projecting
end portions of the lock bolt, and the front wall of the
cover has circular apertures 77 through which the keys
can be admitted to the cylinders. Another hole 78 in
the front of the housing affords access to the abutment
screw 20 on the lock bolt, since the lock bolt can neither

" be inserted into nor removed from the cover through the
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slots 76 when the screw is enoaged therein. The screw
access hole 78 in the cover is normally covered by a

“name plate 79, which is secured in place by means of a

pair of screws 86 that extend through the front wall of
the cover and into threaded holes in the lock mechanism
housings therebehind, to thus also fasten the cover to the
lock mechanisms.

Because the lock bolt projects through the slots 76 in
the cover 71,:the cover cannot be removed without first
removing the lock bolt from the device, and this, as has
been pointed out hereinabove, requires the key propelled
rotation of both lock mechanism cylinders to their un-
locked key retaining positions. - Hence an unauthorized
person, not having both keys, is virtually compelled to
destroy some part of the interlock device in order to
free it from the safe dial to permit rotation of the latter,
and such a person would most probably begin his destruc-
tive operation on the cover, where the evidence of his
efforts will be most apparent.

From the foregoing description taken together with the
accompanying drawings it will be apparent to those skilled
in the art that this invention provides a simple, inexpen-
sive and dependable interlock device which mechanically
prescribes. a sequence of locking and unlocking operations
that insures that both of a pair of doors will be locked
every night, and which also cooperates with a third lock
mechanism to insure that such third lock mechanism will
be attended to at one stage of the lockmg and unlo"kmg
sequences. .

What is claimed as my mventlon is:

1. An interlock device adapted. to securely hold either
one of a pair of keys that fit locks apart from the device
and from which device each key is releasable only upon
engagement of the other key in the device so that the
device compels sequential use of the keys on the locks
which- they fit, said device comprising: a pair of cylinder
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tocks of the type comiprising a rotatablé cylinder having
a key slot into which a proper key may be ifiserted, and
from which the key may be Withdrawn, in ofie rotational
position of the cylinder, and in which the key is held
against withdrawal when the cylinder is rotated out of
said position, the cyknder of each of said cylinder locks
being adapted to receive a key that fits a lock apart from
the device; a base supporting said cylinder locks in fixed
spaced apart relationship; a bolt carried by said base for
movement in opposite directions along a defihed path
adjacent to the lock cylinders to either of a pair of de-
fined limits; cooperating abutment means on the cylindes
of one of the cylinder locks and on the bolt, engageable
when the bolt is at one of its defined limits of motion to
preclude rotation of said cylinder to its said rotational
position to thus prevent withdrawal of a key engaged in
the cylinder, the abutment mesns on the bolt being dis-
engaged from said cylinder in consequence of movement
of the boit to its other defined limit; cooperating abut-
ment means on the bolt and on the cylinder of the other
cylinder lock engaged when the bolt is at its other limit
of motion to preclude rotation of the cylinder of said
other lock to its said rotational position; and second co-
operating abutment means on the cylinder of each cylinder
lock and on the bolt, engageable upon rotation of each
eylinder to its said rotational positich to preclude move-
ment of the bolt along its defined path, so that when the
bolt is at either of its defined limits of motion it is locked
at that limit of motion by rotation of one cylinder to its
said Totational position at which its key can be inserted
and withdrawn dnd the bolt holds the other cylinder
dgainst rotation to its said rotational position to prevent
withdrawal ¢f the key therefrom.

2. In an interlock device of the type comprising an
elongated lock bolt slidable erdwise back and forth be-
tween a pair of defined lirits and a pair of cylinder lock
mechanisms coopérable with the lock bolt and each hav-
ing a cylinder rotatable to a first position at which a key
can be inserted into and withdrawn from the cylinder
and the cylinder holds the ldck bolt at one of its defined
limits; and to a second position at which the bolt is re-
leased for sliding movenient to its other defined limit and
the key is held in the ¢ylinder: an elongated channel
shaped base having spaced apart flanges extending for-
wardly from a web portica and éach of which has a slot
intermediate -its ends, the lotk bolt having its tmedial
portien slidably confined in said slots in the flanges for
motion transverse to the flanges and parallel to the web
portion, and the cylinder lock mechanisms being secured
to the web portion of the base, between the flanges, with
one of the cylinder lock mischanisms on each side of
the lock boit and with the lock mechanisms projecting
forwardly between the flanges with theit axes substantially
parallel and normal to the web portion.

3. The interlock device of claim 2, further characterized
by a cover member secured to the base and having front,
side and end walls cooperating with the web porticn of
the base to provide an enclosure for the cylinder lock
mechanisms, opposite side walls. of the cover member
being slotted to permit end portions of the lock bolt to
project therethrough and thé front wall of the cover
member being apertured to perrnit access to the cylinders
of the lock mechanisms.

4, In combination with a lock imechanism having a
member which must be moved out of a predetermined
position to effect locking of the lock mechanism; @ lock
bolt; means mounting the lock bolt for motion in op-
posite directions between a projected position and a.re-
tracted pesition; said means disposihg the lock bolt ad-
jacent to said member; cooperating abutment means on
said member and on the lock bolt Whereby motion of
the lock bolt out of its retracted position is blocked by
the member when the member is in ifs said predefer-
mined position and movement of the member to its said
predetermined position is precluded by the lo¢k bolt when
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thie laftet is in its projected position; a cylinder Iock mecha-
nisii mounted adjdceit to the lock bolt, of the type com-
prising a cylinder rotdtable to and from a position in
which a key may be inserted into and withdrawn from
the c¢ylinder, and in which the key is held against with-
drawal when the cylinder is out of its said rotational
Positioni; and cocperating abutment means on the cylin-
dér and 6n the lock bolt, engageable when the cylindei
is in its said fetational position to hold the lock bolt in
it$ projected position, said abutment means being disen-
gagesble when the cylinder is rotated out of its said posi-
tion to permit movement of the lock bolt to its retracted
position.

5. The ¢ombination defined by claim 4, further char-
acterized by: other coopsrating abutment means on the
lock bolt and the ¢ylinder, engageable when the lock bolt
is in its refracted position for precluding rotation of the
¢ylinder fo iis said position. '

6. An interlock device adapted to securely hold either
one of a pair of keys that fit locks apart from the device
and from which device éach key is réleasable only in
¢onsequence of engagement of the other key in the device
so that the device compels sequential use of the keys on
the locks which they fit, said devicé comprising: a pair
of lock mechanisms of the type comprising a housing
and a cylinder rotatable in the housing between one posi-
tion in which a key may be inserted intc and withdrawn
from the front of the cylinder and a second rotational
position in which the key is held in the cylinder against
withdrawal, each of said lock mechanisms having a slot
through its housing, at oné side thereof, and a groove in
its cylinder which fegisters with said slot in the housing
when the cylinder is in its said second rotaticnal position;
a base; means mounting the lo¢k mechanisms on the base
with their cylinder axes parallel and spaced apart and
with the slots in their housings opposite and opening to-
ward one another; a lock bolt mounted on the base, be-
tween the lock meéchanisms, for sliding motion in opposite
directions bétween a retracted position and a projected
position and having opposite straight marginal edge por-
tions éngageablé in said slots in the lock mechanism hous-
ings and the grooves in the cylinders when the cylinders
are in their $aid second positices of rotation and by which
rotation of -the cylinders out of said second position is
prevénted, said lock bolt having a notch in one of its
side edge portions which registers with the cylinder of
onie of the lock mechanisms when the lock belt is in its
retracted position and permits said cylinder to be rotated
to its first position of rotation, and said lock bolt having
a notch in its other side edge portion which registers
with the cylinder of the other lock mechanism when the
lock bolt is in its projected position and permits the cyl-
inder of said other lock mechanism to be rotated to its
first position of rotation, each of the cylinders, when in
its said first position of rotation, cooperating with its
adjacent notched side edge portion of the lock bolt to
block sliding movement of the lock bolt.

7. The interlock device of claim 6, further character-
ized by the fact that said base is a channel shaped mém-
ber having forwardly proyectmg flange pomons and slots
in its flange portions in which the lock bolt is slidable in
directions normal to the flanges and parallel to the web
portion of the base; further characterized by abutment
means on the lock bolt engageable with the inner faces
of the flange portions of the base to define the retracted
and projected positions of the lock bolt: and further
characterized by the fact that said lock mechanisms are
mounted on the base between the flange portions thereof
and with their cylinder axes normal to the web portion
of the base.

8. The interlock device of claim 7, further character~
ized by the fact that said abutment means on the lock
bolt comprises a screw threaded through the lock bolt
and engageable with the flange portions of the base, said
screw being accessible at the front side of the lock bolt 50
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that the lock bolt is readily removable from the base upon
removal of said screw and rotation of the cylinders of
both lock mechanisms to their said second positions of
rotation.

9. The interlock -device of claim 6, further character-
ized by: a lock mechanism of the type having a member
which must be moved out of a predetermined position to
effect locking thereof, said lock mechanism being mounted
with-its said member adjacent to-the lock bolt; cooperat-
ing abutments on said member and on the lock bolt, en-
gageable when said member is in its said predetermined
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position to preclude movement of the lock bolt out of -

its retracted position; and other cooperating abutments
on said member and on the lock bolt, engageable when
the lock bolt is in its projected position to preclude move-
ment of said member to its said predetermined position.

10. A lock device comprising: a base; .a pair of cyl-
" inder lock mechanisms mounted on the base, each having
a lock cylinder rotatable to one position in which a key
may be inserted into and withdrawn from the cylinder,
and to another position in which withdrawal of the key
from the cylinder is precluded; a lock bolt common to
both -lock mechanisms; means supporting the lock bolt
on the base for back and forth motion along a prede-
termined path between projected and retracted positions;
cooperating means on the lock bolt and on the cylinder
of one of the lock mechanisms, interengageable when the
lock bolt is in its projected position and the said cylinder
is in its said one rotational position for locking the bolt
against movement out of its projected position, said means
being disengageable upon rotation of the cylinder by its
key to said other position of rotation to free the lock
bolt for movement to its retracted position; cooperating
means on the lock bolt and on the cylinder of the other
lock mechanism, interengageable when the lock bolt is
in its retracted position and the cylinder of said other lock
mechanism’is in its said one rotational position for lock-
ing the lock bolt against movement out of its retracted
position, said means being. disengageable upon rotation
of the cylinder by its key to its said other position to
free the bolt for movement to its projected position; and
other cocperating means on the lock bolt: and on the cyl-
inders of each of the lock mechanisms engageable to pre-
vent rotation of each lock cylinder to its said one position
of rotation whenever the other lock cylinder is locking
the lock bolt against motion.

11. The: interlock device of claim 9, further character-
ized by the fact- that each of said lock mechanisms has
laterally projecting lugs on its housing which overlie the
front face of the web portion of the base; further charac-
terized by the fact that the lock mechanisms are secured
to the base by means of screws extending forwardly
through the web portion of the base with their heads ac-
cessible at the rear thereof; and further characterized by
the fact that the web portion of the base is provided with
holes for mounting screws which are located directly be-
hind the lock bolt so that access to mounting screws en-
gaged in said holes is normally obstructed by the lock
bolt. -

12. In a device of the type comprising a dial by which
a combination lock mechanism is actuatable and which
is rotatable to and from a predetérmined position at which
the lock mechanism is unlocked: a lock bolt movable to
and from a projected position in which a part of the lock
bolt projects into an aperture in the dial to prevent rota-
tion of the latter; key actuated means for releasably lock-
ing the lock bolt in its said position; a circular member
mounted coaxially with the dial for rotation relative to
the dial and having a circumferential surface adapted to
be engaged by said part on the lock bolt to block move-
ment of the latter to its projected position, said circular
member having an aperture opening to its said surface
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to its projected position; and cooperating eccentric abut-
ment means on the dial and on the circular member pro-
viding lost motion connections between the dial and the
circular member, said abutment means being engageable
upon rotation of the dial in one direction to constrain the
circular member to rotate in said direction in unison with
the dial and to hold the circular member in a rotational
position relative to the dial at which the aperture in the
circular member is out of register with the aperture in the
dial, and said abutment means being engageable upon
rotation of the dial in the.other direction to constrain the
circular member to rotate in said other direction in uni-
son with the dial and to hold the circular. member
in a rotational position relative to the dial at which the
apertures in the dial and circular member are in register
so that the dial must be rotated through a full turn in
said one direction from its unlocked position before the
lock bolt can be moved to its projected position.

13. In combination with a safe or the like having a
lock mechanism which is actuatable by means of a dial
that must be rotated through a full turn in one direction
from its unlocked position in order to effect secure locking
of the lock mechanism, means for insuring locking of
the safe and preventing rotation .of the dial when the safe
is locked, said means comprising: a lock bolt mounted
on the safe adjacent to the dial for motion along a de-
fined path between a projected and a retracted position,
the dial having an aperture spaced from its axis through
which a part on the lock bolt projects when the lock bolt
is in its projected position -and the dial is in a predeter-
mined rotational position other than that at which the
lock mechanism is unlocked; a circular member mounted
coaxially with the dial for free rotation relative to the
dial, said circular member having a surface which lies
along the path of said part on.the lock bolt and ob-
structs full movement of the lock bolt to its projected

position through the aperture in the dial except in one
" rotational position of the circular member relative to the
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which is adapted to register with the aperture in the dial =

in one rotational position of the circular member rela-
tive to the dial and to permit movement of the lock bolt
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dial, and said circular member having an aperture which
registers with said aperture in the dial in said one rota-
tional position of the circular member relative to the dial;
cooperating eccentrically disposed abutment means on the
circular member and on the dial providing lost motion
connections between the circular member and the dial,
one . of which is operative upon rotation of the dial in
one direction, away from its unlocked position, to con-
strain the circular member to rotate in unison with the
dial with the aperture in the circular member out of
register with the aperture in the-dial, and the other of
which is operative upon rotation of the dial in the other
direction to constrain the circular member to rotate in
unison with the dial with the aperture in the circular mem-
ber in register with the aperture in:the dial, so that the
circular member compels rotation of the dial through
at least a full turn from its said predetermined position
before the lock bolt can be moved all the way to its pro-
jected position; a cylinder lock mechanism mounted on
the safe adjacent to the lock bolt and having a cylinder
rotatable to and from a position in which a key may be
inserted -into or withdrawn -from the cylinder; and co-
operating means on the lock bolt and on the cylinder of
the cylinder lock mechanism providing a connection be-
tween them whereby rotation of the cylinder to its said
position locks the lock bolt in its projected position.

14. An interlock device adapted to compel sequential
use of a pair of keys that fit locks apart from the device
by always securely holding one or the other- of the keys
and releasing the held key only upon engagement of the
other key in the device, said device comprising: a chan-
nel shaped base having an upright web portion and flange
portions extending along the top and bottom edges of the
web portion and projecting forwardly therefrom, each of
said ‘flange - portions having a slot therein intermediate
its ends; an elongated lock bolt slidably received in the
slots in said flange portions of the base for endwise move-
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ment transversely to the flange portions between a re-
tracted position and a projected position in which an end
portion of the lock bolt projects a substantial distance
beyond one of the flange portions, said lock bolt having
opposite straight side edge portions, each of which ter-
minates at a laterally outwardly opening notch, the
notches in the two sides of the lock bolt being lengthwise
spaced apart; a pair of cylinder lock mechanisms, each
of the type comprising a housing having a bore and a cyl-
inder in the bore rotatable between a first position in
which one of said keys can be inserted into and withdrawn
from the cylinder and a second position in which the
key is held against withdrawal from the cylinder, and
each of said lock mechanisms having a lateral slot in its
housing opening from the bore to one side of the housing
and a laterally opening groove in its cylinder which reg-
isters with the slot in the housing when the cylinder is in
its said second position of rofation; means securing the
lock mechanisms to the front face of the web portion of
the base at opposite sides of the lock bolt with the axes
of the lock mechanisms disposed in a plane substantially
parallel to and intermediate the flange portions and with
the slots in the lock mechanism housings opening toward
one another so that the marginal straight edge portions of
the lock bolt can be engaged in the grooves in the cyl-
inders to preclude rotation of each cylinder out of its
second position of rotation, the cylinder of one lock
mechanism being rotatable to its first position into one
of said notches in the lock bolt when the lock bolt is
in its retracted position to hold the lock bolt against slid-
ing out of its retracted position, and the cylinder of the
other lock mechanism being rotatable to its first position
into the other notch in the lock bolt when the lock bolt
is in its projected position to hold the lock bolt against
sliding out of its projected position.

15. The interlock device of claim 14, further char-
acterized by a screw extending through the lock bolt and
engageable with one flange portion of the base to define
the retracted position of the lock bolt and with the cther
flange portion of the base to define the projected position
of the lock bolt.

16. The interlock device of claim 14, wherein said
means for securing the lock mechanism to the web por-
tion of the base comprises: laterally projecting lugs on
the rear of the housing of each lock mechanism; and
screws extending through the web portion of the base from
the rear thereof and engaged in said lugs.

17. In a sequential lock device of the character de-
scribed: a base; a pair of lock mechanisms of the type
comprising a housing and a cylinder in the housing rotat-
able to and from a locked position by means of a key in-
sertable into a forwardly opening key slot in the cylinder,
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each of said lock mechanisms having a laterally opening
slot in its housing, and said lock mechanisms being se-
cured to the base with the slots in their housings later-
ally opposite and opening toward one another; an elon-
gated lock bolt having opposite marginal side edge por-
tions guidingly engaged in the slots in the lock mechanism
housings for endwise sliding motion of the lock bolt be-
tween defined projected and retracted positions, at each
of which one of the cylinders is cooperable with the lock
bolt, when the cylinder is rotated to its locked position,
to lock the bolt against sliding motion; abutment means
on the lock bolt cooperable with parts fixed on the base
to define the projected and retracted positions of slid-
ing motion of the lock bolt; a cover cooperable with the
base to provide an enclosure for the lock mechanisms, op-
posite walls of which enclosure are provided with aper-
tures through which the lock bolt projects outside the en-
closure, so that the engagement of the lock bolt in -said
slots in the lock mechanism housings and said apertures
in the enclosure walls prevents separation of the cover
from the base, said cover also having other apertures
through which the key slots in the lock mechanism cyl-
inders are accessible and an aperture through which ac-
cess may be had to said abutment means on the lock
bolt in one position of sliding motion of the lock bolt
to provide for disablement of the abutment means.

18. In a sequential lock mechanism of the character
described: a base; a lock bolt; means fixed on the base
constraining the lock bolt to sliding motion relative to
the base in opposite directions and from which the lock
bolt can be disengaged by motion in one of said directions
beyond a predetermined limit; a pair of lock mechanisms
mounted on the base in fixed relation to one another;
cooperating means on one of the lock mechanisms and
on the lock bolt for releasably lecking the lock bolt in
one position of sliding motion; cocperating means on the
other of the lock mechanisms and on the lock bolt for
releasably locking the lock bolt in another position of
sliding motion; a cover cooperable with the base to de-
fine an enclosure for the lock mechanisms and for a por-
tion of the lock bolt; and means on the cover engaging
under the lock bolt to prevent the cover from being re-
moved from the base except by moving the lock bolt
beyond said predetermined limit upon unlocking of both
lock mechanisms.
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