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UNITED STATES

PATENT OFFICE,

CLARENCE B. HAND, OF ST. LOUIS, MISSOURI.

DOOR-LOCK.

SPECIFICATION forming part of Letters Patent No. 645,663, dated March 20, 1900.
Applioation fled November 22,1899, Serial No, 737,801, (No model)

To all whom it wmay concern:

Be it known that I, CLARENCE B. HAND a
citizen of the Unlted States, residing at. Sb
Louis, State of Missouri, have 1nvented cer-
tain new and useful Improvementsin Sliding-
Door Locks, of which the following is a full
clear, and exact description, reference bem"
had to the accompanying drawings, forming
a part hereof.

My invention hasrelation to improvements
in door-locks; and it consists in the novel ar-
rangement and combination of parts more
fully set forth in the specification and point-
ed out in the claims.

In the drawings, Figure 1 is a side eleva-
tion of the casing of the lock, with the front
wall partly broken away, showing my inven-
tion in plan and showing the ﬁrst or unlocked
position of the bolt. Fm 2 is a similar view
showing the second poswlon of the bolt.
3isa sunllal view showing the third or locked
position of the bolt. Fw 4 is a vertical sec-
tional detail on line 4 4 of Fig. 1, showing the
worm-disk in its first position. Fig. 5 isa
similar view on section-line 5 5 of Fig. 2 show-
ing the second position of the worm- -disk.
I‘lq 6 is a similar view on line 6 6 of Fig. 3,
showing the third position of the worm-disk.
Trig. 7is a section on line 7 7 of Fig. 3, show-
ing the trigger and bolt-ejecting arm con-
trolled. thereby. Fig. 8 is a horizontal sec-
tion on line 8 8 of Fig. 1, showing a top or
edge view of my invention. Fig. 91is a sec-
tional detail on line 9 9 of Fig. 2, showing the
head of the bolt before the latter has been
turned to its third or locking position. Fig.
10 is a sectional detail on line 10 10 of Fig. 3,
showing said head in its locked position; and
Fig. 11is a face view of the outer wall or plate
of the lock, showing the key inserted there-
into and the boss on which the worm-disk ro-
tates. .

The present invention has relation to locks
for sliding doors, and hag for its objeet to
overcome certain objections inherent in the
prevailing forms of these locks. Notable

among such objections is that should one of
the doors settle or sag for any reason or the
adjusting-serews of the hangers work loose
the locking-bolt earried by one of the doors
strikes the keeper of the opposite door, thus
preventing the locking of the doors.

In the

Fig..

aJomty of locks the size of the opening
formed in the keeper of one door for the re-
ception of the bolt of the opposite door islim-
ited, and hence the adjustment in the hang-
ing of the doors must be very exact. With
my present device, however, the opening in
the keeper which receives the bolt can be en-
larged materially in length, and thus permit
of the reception of the bolt, no matter to what
extent the doors have settled or worked out
of perfect adjustment. . In the present con-
struction the outer end of the bolt carries a
terminal oblong head, which is adapted to en-

- ter an elongated opening of corresponding

width in the keeper of the opposite door, and
when the head has once entered the pocket
behind the keeper the bolt is turned about its
longitudinal axis, so as to revolve the head
substantially ninety degrees from its first po-
sition, the length of the head thus spanning
the width of the opening of the keeper and
lapping over the sides of such opening and
positively locking the parts.

‘While the feature of the bolt carrying a
terminal head is not new, my present inven-
tion is restricted to the mechanism for oper-
ating such bolt.

In detail the invention may be described as
follows:

Referring to the drawings, 1 represents the
casing of the lock, the same being inserted
into the door and held in place by the front
plate 2, as usual. The door-pull 8 and push-
bolt 4 and spring 5 are old, and as they form
no part of the present invention no particu-
lar description is necessary as to these parts
except to state that they enter into the con-

struction of the majority of locks.

Referring now to the features constituting
my improvements, 6 represents the sliding
locking-bolt, the rear reduced end or spmdle
6’ thereof bemO" mounted in a bearing-block
7, the forward end passing through an open-
ing of the front plate 2, as usual. The free
outer end ofthe bolt carries an elongated or

-oblong locking-head 8, which when the bolt

is fully drawn into the casing (for the un-
locked position of the doors) is snugly re-
ceived by a corresponding opening of the
Dlate formed for its reception. (See Figs. 1,
, 9, and 10.)
Rotatable about the bosses or trunnions 9,
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revolying in suitable bearings formed in the

front and rear plates or walls of the casing, is -

a key-operated worm-disk 10, the same being
provided with a triangular opening 11 for the
reception of the locking tooth or bit 12 of the
key 12, the opening 11 having terminal re-
cesses 11’ adjacent to its opposite walls to fa-
cilitate the insertion of the key in locking or
unlocking the doors. Projecting radially from
the peripheral surface of the worm-disk 10 is
an arm 13, adapted to enter a notch or re-
cess 13', formed in the bolt 6. . Upon turning
the disk 10 in the direction shown by the ar-
row in Fig. 1 it is apparent that the arm 13
will eject or force out the bolt, causing the
latter to assume the position shown in Fig. 2,
the head 8 entering the pocket 13", formed in
the opposite door behind the keeper 2’ thereof.

Disposed on one face of the worm-disk ata
suitable point removed from the limiting-
walls of the opening 11 and radially exterior
to the circular collars or shoulders 14 14
(whose purpose will presently be defined) is
a pin 15,which when the bolt occupies its first
position, or that shown in Fig. 1, engages the
noteh 16 of a spring-actuated pawlor tumbler
17, pivoted at one end to the adjacent wall of
the casing, the spring 18 forcing the tumbler

into engagement with the said pin 15 and pre-.

venting the turning of the disk by unauthor-
ized persons, the turning of said disk being
possible only by the use of a key having a bit
or tooth capable of disengaging the tumbler
from the pin in the act of locking the door.
The manner of disengaging said tumbler is
best illustrated in Figs. 1 and 8.. The tooth of
the key is of sufficient length toextend a suit-
able distance beyond each face of the disk.
When the key is first inserted, it is turned,
as shown by the arrow in Fig. 1, the portion
of the tooth projecting beyond the rear face
of the disk riding over and engaging the in-
clined edge of the free end of the said tum-
bler, and as the tooth deseribes an are in its
rotation it will force the tumbler out of en-
gagement, (see dotted position in Fig. 1,) per-
mitting the key when its tooth has comein
contact with the limiting-wall of the opening
11 to turn the disk, and thus force the bolt 6
outwardly to its second position. The tum-
bler when once disengaged and out of thein-
fluence of the key simply rides over the limit-
ing ridge or shoulder 14 referred to untilsuch
time as the pin 15 presents itself for reén-
gagement. The third position of the bolt is
that which corresponds to the position shown
in Figs. 3 and 10 when the locking-head is at
right angles to or spans the opening of the
keeper2’. Inthisconnection it may be stated
that when the disk has been turned to effect
the third position just referred to said disk
becomes locked by the engagement of a simi-
lar tumbler 17, (pivoted. to a block 19, car-
ried by the casing-wall,) controlled by aspring
18',and having a notch 16', engaged by a pin
15’ on the adjacent face of the disk, (the face
opposite to that carrying the pin 15.) This

second tumbler becomnes disengaged from its
locked position (see dotted position thereof
in Fig. 3) in precisely the same manner as
the tumbler 17, except, of course, that the
key is now turned in the opposite direction,
and when once disengaged rides over the
ridge or collar 14'. (See Fig. 1.} Beforede-
seribing the manner in which the bolt is
turned to its third position I shall describe
the supplemental devices by which the bolt

is assisted in being ejected to its second po-

sition, or that shown in Fig. 2. ‘

Pivotally secured to the top wall of the cas-
ing‘is an-arm 20, whose free end operates be-
tween the walls of a circular peripheral groove
21, formed in the bolt 6, the said arm being
recessed at a suitable point of its length, the
said recess 22 allowing for the free passage
and movement of the free end of a resilient
spring arm or trigger 23, whose opposite end
is seeured to the outer end wall of the casing.
The trigger has formed thereon a ridge or
knob, 24, having inclined faces meeting at a
common edge or crown, the outer inclined face
being in contact with the inner wall or edge
of the recess. (See Fig. 1.) As the bolt is
forced outward by the turning of the worm-
disk under the action of the key, it is appar-
ent that, the free end of the arm 20 being con-
fined in the groove 21, the said arm will be
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swung outwardly about its pivot as a center,

theinneredgeof the recess riding up the outer
inclined face of the knob 24, forcing the trig-
ger outwardly (see dotted position in Fig. 1)
until the crown of the knob is reached. The
moment the arm 20 (or rather the edge of the
recess riding over the same) is about to pass
off the erown of the knob the resiliency of the
trigger will cause the latter to snap back to
its original position, the sudden return of the
trigger to such position eausing the arm 20 to
ride down the inner inclined face of the knob
of the trigger, assnuming the position in Fig.
2, the bolt by this action having imparted
thereto a sudden outward movement supple-
mental to.that given to it by the initial turn
of the key. Of course in pushing the bolt
back into the casing a similar action takes
place, the bolt being first pushed partially in
by the key and the trigger completing the
movement, the arm 20 first riding up the in-
ner incline of the knob and then down the
outer incline. The supplemental movement
which ‘the trigger imparts to the bolt is per-
missible by reason of the size of the keyhole
or opening 11 of the worm-disk, for it is ob-
viousthatin this supplemental movement the
bolt will rotate the worm-disk, being coupled
thereto, and as the tooth of the key has con-
siderable play in the said keyhole the said
tooth will in no wise hinder the diskin its free
rotation in conjunction with-said supplemen-
tal movement which the trigger imparts to
the bolt.

The bolt 6 being cylindrical (or at least ro-
tatable about its longitudinal axis) care must
be taken that no accidental rotation be im-
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parted thereto during the longitudinal move-
ment from its first to its second position. I
therefore provide means for guiding the bolt
against rotation until after the second posi-
tion thereof has been reached. Tkhese means
are the following: The bolt hasformed there-
on a peripheral notch or depression 25 to the
same depth as the groove 21, the groove and
notch communicating with one another. The
notch is bounded by lateral longitudinal
straight edges or walls 26 26 and a terminal
wall 27. Between the wall 27 and the inner
wall of the groove 21 is located a finger 28,
forming a projection of a block 29, carried by
the casing. As the bolt 6 moves from its
first position to its second position the edge
26 bears against the end of the finger 28, the
bolt being thus prevented from accidental
turning in one direction. The finger is so
sitnated (as fully apparent from the draw-
ings) as to prevent the accidental rotation of
the bolt in the, opposite direction, the wall
26’ fouling the base of said finger with such
opposite rotation. When, however, the bolt
has once been ejected to its second position,
the finger 28 will enter the continuous groove
21, permitting the bolt to be rotated about its
longitudinal axis and turned to its third po-
sition, asseenin Fig. 8. .Thisisaccomplished
as follows: It was stated above that the disk
10 was a worm-disk—that is, the periphery
thereof is provided with a series of spiral
grooves 30. Now by the time that the bolt
has been ejected to its second position the
worm-disk has been turned to bring its spiral
grooves (three in number) into engagement
with a series of spirally-arranged pegs 31 pro-
jecting from the periphery of the bolt. This
spiral arrangement or disposition of the pegs
31lalong the periphery of the bolt converts the
latter into 4 worm-shaft so far as its relation
to the worm-disk is concerned.. As the turn-
ing of the key-is continued in the direction
indicated by the arrow in Fig. 1 the worm-
disk will revolve the worm-shaft—that is, the
bolt—until all the grooves have successively
traversed the series of pegs, by which time
the bolt will have been turned .ninety de-
grees, and the terminal head 8 thereof will
havespanned the width of the opening of the
keeper and the doors ave securely locked.
At the same time the worm-disk is prevented
from further rotation by the arm 13 thereof
being intercepted by a limiting-lug 82 pro-
Jecting from the bearing-block 7. In unlock-
ing the doors the reverse of the several oper-
ations takes place—that is to say, by turning
the worm-disk in the opposite direction the
bolt is rotated back to its second position,
and by further turning the bolt is drawn back
to its first position, it being understood that
by the time the bolt has assumed its second
position the worm-disk has been turned suffi-
ciently to cause the arm 13 thereof to reéngage
the notch 18', formed in the bolt for its recep-
tion. '

Withmy presentinvention thelongitudinal

]

opening formed in the keeper can be length-
ened considerably to allow for any sagging
or settling of the door, such settling in no wise
affecting the successful operation of the lock,
since the locking does not take effect until
after the bolt has been rotated to its third
position.

It is apparent of course that many minor
changes can be made in the device without
departing from the spirit of my invention.

Having described my invention, what I
claim ig— -

1. In a lock, a suitable bolt, means for im-
parting an initial movement thereto longitu-
dinally by the turning of a key, means for im-
parting an additional or supplemental move-
ment tosaid bolf,and devices forsubsequently
rotating the bolt about its longitudinal axis
by a further turning of the key, substantially
as set forth.

2. In alock, a casing, a sliding bolt rotata-
bleaboutitslongitudinal axis mounted in said
casing,a worm-disk having a peripherally-pro-
jecting arm engaging said bolt, said disk be-
ing adapted upon a partial turning thereof to
force the bolt outwardly, and upon further
turning to rotate the bolt about its longitu-
dinal axis, substantially as set forth.

3. In alock, a casing, a sliding bolt rotata-
ble about its longitudinal axis mounted in
said casing,alocking-head carried at the onter
end of the bolf, a worm-disk having a periph-
erally-projecting arm engaging said bolt, the
disk being rotatable by the insertion there-
into and turning of a key,and being adapted
to drive the bolt longitudinally by a partial
turn of the key, and to rotate the bolt by a
further turn, substantially as set forth.

4. Inalock, a casing, a sliding bolt mount-
ed within the same, means for imparting an
initiallongitudinal movement to the bolt upon
the turning of a key, and a trigger for com-
pletely ejecting the bolt to-the limit of its out-
ward movement, substantially as set forth.

5. In a lock, a casing, a sliding bolt rotata-
ble abountits longitudinal axis mounted with-
in the same, a rotatable worm-disk having a
keyhole, an arm projecting radially from the
periphery of the disk, a notch formed in the
Dbolt for receiving said arm, spring-actuated
pawlsor tumblers forlocking the disk in either
of its extreme positions, the tooth of the key
being adapted to release the tumblers in the
turning thereof, the bolt being adapted to be
pushed forward or advanced by the arm upon
the turning of the disk, a trigger for impart-
ing a final longitudinal movementto the bolt,
a bolt-head carried atthe free end of the bolt,
a series of pegs arranged spirally along the
periphery of the bolt and adapted to come into
engagement with the peripheral grooves of
the disk after the bolt has been pushed to its
outward limit, whereby upon further turning
of the disk rotation is imparted to the bolt, a
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peripheral groove formed in the bolt, a piv-

otal arm carried by the casing and having its
free end engaging said groove, a trigger or
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spring-arm having a knob engaging said arm,
the latter riding along said knob, a recess
formed in the Dolt in continuation of the
groove, a finger engaging one of the longitu-
dinal walls of the recess, and a block from

which said finger projects engaging the oppo-

site longitudinal wall of said recess for pre-
venting the rotation of the bolt during its lon-

gitudinal movement, the parts operating sub-

stantially as and for the purpose set forth.

6. Inalock, asliding, axially-rotatable bolt,
spirally-arranged pegs carried by the same, a
noteh formed in the periphery of the bolt, a
suitable worm-disk having terminal bosses
about which the same is rotatable, an open-
ing formed therein for the insertion of a key,

A , 845,663

annular shoulders formed about the bosses
for the support.of suitable tumblers, pins pro-
jecting from the opposite faces of the disk
on either side of the center line of the recess
for engaging the tumblers, peripheral spiral
grooves formed in the disk, and an arm pro-
jecting radially from the disk between the
adjacent ends of the terminal grooves, the
parts operating substantially as set forth.

In testimony whereof I affix my signature
in presence of two witnesses.

CLARENCE B. IIAND.

Witnesses:
EMIL STAREK,
Gro. L. BELFRY.
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