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UNITED STATES PATENT OFFICE.

CHARLES L. KAPS, OF CLEVELAND, OHIO.

PERMUTATION-LOCK,

1,161,218,

7o all whom it may concern:

Be it known that I, Cmarres L. Kaes,
citizen of the United States, residing at
Cleveland, in the county of Cuyahoga and
State of Ohio, have invented .certain new
and useful Improvements in Permutation-
Locks, of which the following is a specifica-
tion.

This invention relates to permutation locks
of that type having a plurality of sliding
tumblers comprising rack bars operated by
pawl and ratchet mechanism, the ratchets
carrying pinions which engage the rack bars,
and the pawls being operated by push but-
tons to set the tumblers and permit the bolt
to be retracted. . S

The invention is illustrated in the accom-
panying drawings in' which—

Figure 1 is an outside elevation of the
lock.  Fig. 2 is an end elevation. Fig. 8 is
an inside elevation. Fig. 4 is an elevation
of the lock mechanism as seen from the side
next to the door. Fig. 5 is a vertical section
with the inner lock plate broken away. Fig.
6 is a vertical section on the line 6—6 of

Fig. 1. Fig. 7 is a detail in perspective of -

the detent releasing mechanism. Kig. 8isa

perspective of an indicating device. Fig. 9.

is an enlarged vertical transverse section of
the lock. ¥ig. 10 is a perspective of the bolt.
Referring specifically to the drawings, 10

indicates a door, on the inside of which is

mounted a lock casing 11 provided with a
sliding latch bolt 12. An inner knob 183 is
mounted to turn on the lock casing, and has
at its inner end a lug 18% arranged to strike
a projection 12 at the tail of the latch bolt
12, so as to retract sald bolt when desired,
the projection 18* acting as a crank against
the latch bolt. The latch bolt is normally
advanced by a spring 40 coiled around a rod
38 and in compression between a lug 89 on
the bolt, and to which the rod 38 is attached,
and a lug 37, through which the rod works,

on a sliding frame or carriage 31, to be here- -

mnafter described. A lug 41, on the latch
bolt 12, acts as a stop against the casing 11
to limit the advance of the bolt.
13 and connecting parts enable the lateh to
be readily withdrawn or released from the
inside of the door. The latch bolt 12 can
move inwardly independently of the car-

riage 31, the spring 40 being then com-

pressed. L
On the outside of the door 10 is: an es-
cutcheon plate 14 in which is mounted a set
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of push: buttons 15 which work in guide
bushings 16 set in openings through the
door, and the push buttons operate againgt
push rods 17 which extend through the door
and into the lock casing. Springs 18 nor-
mally advance the push rods and buttons,

‘the movement being limited by pins 20 and

washers 19 behind the bushings 16. The
inner ends of the push rods 17 bear against
blocks 21 which slide laterally in the casing,
being normally pressed out by springs 100.
These blocks carry pawls 22 which are
pressed up by springs 21/, which will per-
mit back slip of the pawls. When moved
forwardly or inwardly the pawls. 22 engage
the teeth of ratchets 23, to turn the same one
tooth at each advance of the pawls. Each
ratchet is fixed to a pinion 24 and each
pinion meshes with the rack 25 on a verti-
cally sliding tumbler 26. The pawls turn
on a fixed shaft 28 mounted in the frame 31.
A spring 27, connected between each ratchet
and the shaft 28, tends to return the ratchet

when ite detent 29 is released. This detent.

29 is secured to a rock shaft 80, mounted in
the frame 31, and the shaft 80 is nor-
mally turned to engage the detents with the
ratchets, to prevent back turn thereof; but
the detents may be released by rocking the
shaft 80 by means to be hereinafter de-
scribed. .

The pawl and ratchet mechanism, and the
tumblers 26, are: mounted .in a sliding car-
riage or box like frame 81 which 1s adapted
to slide horizontally in a guide frame 82 fas-
tened to the casing 11, the frame 32 being
U shaped in cross section, with its upper and
lower flanges projecting inwardly or toward
the door 10. The carriage 31 has openings
38-in the upper and lower sides thereof, and
the guide frame 32 has corresponding open-
ings or slots 34 in the upper and lower
flanges thereof. The tumblers 26 may slide
up or down through said openings, which
correspond in size and position to the tum-
blers. The tumblers are of such length that
when in a certain or releasing position, as
shown in Figs. 6 and .9, their ends.do not
project beyond the upper and lower flanges
of the carriage 31. Consequently the car-
riage can'be moved in the guide frame 32.
But when  the tumblers are. advanced
through the openings 383 and 34, as shown in
dotted lines in Fig. 9, the carriage is locked
to the frame 32 and cannot be moved.. The
tumblers 26 slide up and down in guide
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channels 26 fastened to, or forming a part
of, the frame 31. ~A spring 36 is coiled in
compression around a rod 35 between a lug

33* on the frame 32 and a-‘lug'84* o the -

carriage 31. This spring 36 is of suflicient
strength to force the carriage 31 to the leff
in.Fig. 4 when the carriage 1is released, and

stich ‘movemeént of the éarriage retracts the

bolt 12 by means of the connectinig rod 38;
and thereby unlocks the door. The rod 35
haswa-head 35% to-limit the movement.: - -
A bar- 55 extends' ' vertically ‘behind the
frame: 81 at the end theresf ‘oppesite the
lateh bolt 12, and thisbar is normally pulled
to the right by a tension spring 56 connected
betweenithe bar and the lug57 on the casing.
The bar- 55 is secured ito-a pair of parallél
rods 51, whichislide~in guide brackets:52»
and: §3-supported -on’ the ‘casings 'Fixed to
these bars ig'a block'50; and springs 54 are:
coiléd in compression between' the block 50

anrd the bracket 52* The springs 56-amd 54

tend, to move the carriage 31 to-the right in
Fig. 4; and thus-advance the lateh bolt 12y
said:spririgs-being stronger than the spring:
36 which tends to! retract the bolt.: Butithé

- bar 55 may be moved to the left in: Fig: 4
. which, when ‘the:tumblers ‘are properly set;

30

35

- 55 moved- to the position: shown ‘in ‘dotted

40

45

pérmits the carriage 31 to be slid back by
the spring 86 and this retract the bolt.  The
bar 55 is:or'may be moved by means of 4
turning handle or plug 48 which is'located:
onthe -outside: of “thé: door- and' extends

through theé same and is provided at‘its in--

ner end with caim lugs 49: which bear against

the block':50,"so’ that when the handle 'i§
turned in either:direction the block 50 will:

be pushed to' the left i Fig.-4-and the bar

lines in“said figure, thereby permitting the:

frame 31 to slide to the left and the bolt to®

retract. and-unlock thé: door. "

-For setting the combination, the face plate.
~of ‘the casing 11~ is'provided on" the -inner*
side'with-a set of guide channels 40 each :of

which' réceives an :intérnally threaded tube

48 which may be- raised -or: lowered by a-

© sérew 44 having knurled heads 45’ project-

50

ing-through slots 46 in- the casing.  Kach
tube 43 has at each end an arm 47-which acts

as‘a stop for the tumbler 26, and the position-

- ofthese tubes andarms determines the nums=

55

- 60

65

ber iof pushes of ‘the buttons 15 necessary to-
move-the- tumblers to “releasingpésition,
since; when ‘the ‘detents 29 are ‘released -the-

springs: 27 dct to turn the pinions an'd shiff

“the tumblers to the extent permitted by-the
arms 47,-and by: turhing the ‘heads 45 the-
arms: are raised or lowered: and:set accord-
ingly. ' ‘Fhe’ back -of ‘the tubes-has numbers-
43*¢indicating’ the combination or position-
of-the tubes, these numbers -being réadable’

through openings I1¥in the'face plite of the
lOCkﬁcalslng.t IR SR R SN

R F SRR L

R

_are'again’set to releasing position.

'»"I':cb release thef dqtents 29 aff;ei‘ ea_ch opera-"

1,161,218

tion of the bolt, and thereby lock the latter,
the block 50 has a beveled upper end 52
adapted to engage and lift a releasing bar
58 which “slides“up~and down in a guide
opening in the frame 81 and is connected
at its Upper end to a cross rod 63 which en-
gages under loops 101 on the back of the
pawls 29.° 'When the block 50 i5"moved to
the left:in Fig: 4 the bar 58 is lifted and the
rod 63, bearing against the loops, swings the
detents 29 and rocks the shaft 80, to release
the detents 29‘fromy the ratchets 28: * The bar
58 his a réarwaidly projecting pin 59 which
projedts-over a swinging plate 61 which:is

_pivoted at' 102'to a-plate or-frame 108} to

swing vertically. As thie block 50'moves to
the'left it wipes against the urider side of the
plate 61 and swings the same upwardly
dgainst- theé 'pin’ 59, and thereby holds the
bar''58- ifi’ raised “position - dutihg the con:
tinued ‘trivel t6-the'left of the block 50, tind
also during the réturn travel to the right
(Fig. 4) of'said block. * Consequently the de-
tents 29 are held out of engagemeiit with the
ratchets until the block 50 and the frame 31,
and the latch bolt 12, complete their retract-
ing and advincing movements, ‘at’ the com-
pletion of which ‘the 'block 50 will” have
passed:‘tothe right ‘4 sufficient distance “to
release the bar 58°and ‘the plate 61, as showr
in“full lines'in Fig. 4. At this time, also,
the “frame 81 will have brought the open-
ings 83 in line with' the openings 34, and,
the Tatchets being then’ free, the springs 27
will ‘turn‘ the ‘sime“and thertby ‘shift the
tumblers:26 downwardly through the open-
ings 34, théreby locking the sliding’ ciriiage
31 to the guide plate 82-and préventing fur-
ther ‘movement of the latch bolt until the
tumblers are raised by proper operation of
the push pins 15°to set tlie retracting tum-
blers:in réleasing position. -The tumblers
will "drop’ to-the extent permitted by -the
stop arms 47. A spring 67, connected to the
plate 61, retracts the same, or causes ‘it ‘to
drop” after ‘it ‘is released by ‘the block:%0.
The flat part 12° of'the latch bolt slides freely
in the-space 66 between the back of the car-
riage 81 and the guide frame 82.+ =+ o

1t will be ‘seen ‘that the ‘frame 81 and the
latch bolt ‘are released or retracted by the
action of ‘the spring”36 when the tumblers’
are set by manipulation of the push pins'1s,
and the plate 55 i§ backed off by tiirning the
handle 48; and when said -handl¢ is‘released
the springs 86 and 54 return the bar 55, ¢ar-
rying:with ‘it the carrviage-81 and'the Iatch
bolt; and the tumblers then drop’ automati-
cally: to lock' the'carriage until the tumblers

| R FOTRI

:The” invention is nét limited to the exact
construction shown, but may be'varied with-
in the scopée of - the following claims..

What I claim as new is:
-1: In a ‘permutation lotk, the combination
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of a sliding bolt, a guide frame, a carriage
connected to the bolt and slidable in the
frame, tumblers mounted on the carriage and
engageable with the frame to prevent move-
ment of the carriage, means to disengage the
tumblers from the frame, to permit move-
ment of the carriage and bolt, and means to
reéngage said tumblers with the frame, to
prevent movement to the carriage and bolt.

2. In a permutation lock, the combination
of a sliding bolt, a carriage having a yield-
ing connection to the bolt, permutation
mechanism controlling movement of the car-
riage, means at one side of the lock to move
the bolt independently of the carriage, said
movement being permitted by said yielding
connection, and means at the opposite side
of the lock to move said carriage and bolt.

3. In a permutation lock, the combination
of a sliding bolt, a fixed guide frame having
openings, a carriage slidable in said frame
and connected to the bolt, tumblers mounted
on the carriage and slidable into and out of
said openings to lock the carriage to the
frame, means to operate the tumblers to
withdraw the same from the said openings,

“to_permit movement of the carriage and

bolt, means to produce such movement, and
means to reéngage the tumblers in said open-
ings. -

4. In a permutation lock, the combination
of a bolt, a sliding carriage connected there-
to, sliding rack tumblers mounted on said
carriage, a frame normally engaged by said
tumblers to prevent movement of the car-
riage, pinions in mesh with the racks, to
move the tumblers, push pin devices opera-
tively connected to said pinions respectively,
to operate the same and release the tumblers,
and means to restore the tumblers to engag-
ing position.

5. In a permutation lock, the combination
of a sliding tumbler having a rack, a bolt
whose movement is controlled by said tum-
bler, a pinion in mesh with the rack, to shift
the tumbler, a ratchet wheel attached to the

8

pinion, a pawl engageable with the ratchet,
and a push pin bearing against the pawl to
advance the same and turn the ratchet.

6. In a permutation lock, the combination
of a sliding bolt, a carriage connected there-
to, a set of sliding tumblers mounted on the
carriage, a frame engageable by said tum-
blers to prevent movement of the carriage,
means to shift the tumblers to engaging or
releasing position, and adjustable stops to
limit the movement of the tumblers to en-
gaging position.

7. 1n a permutation lock, the combination
of a sliding bolt, a carriage connected there-
to, a set of sliding tumblers mounted on the
carriage, a frame engageable by said tum-
blers to prevent movement of the carriage,
means to shift the tumblers to engaging or
releasing position, and adjustable stops to

limit the movement of the tumblers to engag-

ing position, said adjustable stops compris-
ing shiftable sleeves with stop arms in the
line of movement of the tumblers, and screws
engaged with said sleeves to adjust the same.

8. In a permutation lock, the combination
of a guide frame having openings, a sliding
bolt, a sliding carriage in said frame, con-
nected to the bolt, sliding tumblers in the
carriage, engageable in the openings to pre-
vent movement of the carriage, pawl and
ratchet mechanism mounted on the carriage
and operatively connected to the tumblers
respectively to shift the same, push pins en-
gaging the pawls respectively to operate said
mechanism in one direction to withdraw the
tumblers from said openings, means to re-
tract and advance the carriage and bolt, and
means to return said mechanism and re-
engage the tumblers when the carriage and
bolt are advanced. :

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

CHARLES L. KAPS.
Witnesses:
JorN A. BommmArDT,
S. W. Braivaro.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
Washington, D. C.”
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