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 This invention relates to improvements in limited to use in connection with locks of

.7 keyless locks herein illustrated as. applied . any particular type, the same being of gen-
to'a lock of the cylinder type, many forms eral application to any equivalent permuta-

 of which are well known in the, art. Tt is tion mechanism having independently set-

5 peculiarly adapted for use in connection with table permutation tumblers. = SR &
the well'known type of cylinder lock hav- One of. the improvements of general ap-
ing a bolt and a latch each capable of being plication herein disclosed and claimed com-
operated by one and the same spindle, the prises a permutation mechanism having in-
latch being withdrawn by rotation of the dependently settable ‘permutation  tumblers

iv spindle in one direction and the bolt being each including a- lock-controlling element .8
thrown to locked position by rotation of the and a setting element, one of which may be
spindle in the opposite direction. " disengaged from the other -as a result of-

Tt is an object 6f the invention to provide relative axial movement, thereby permitting
a permutation lock mechanism adapted for free rotation -of the setting elements while

5 use as a substitute for the key-operated . the lock-controlling elements are held fast, 63
cylinder mechanism of locks of the ‘above- thus providing means .whereby the combi-
described character.. To this end it com- nation of the lock may.be readily changed.
prises a spindle rotatably mounted in a Manipulating means is provided whereby
mounting element and - permutation Jock this disengagement of the parts of the tum-

20 mechanism to prevent rotation of said blers may be readily effected from the ex- 7
spindle except when. the tumblers _thereot terior of the assembled lock, without moving
have been set in g predetermined relation, at. the bolt” which controls the rotation of the
which times the spindle is free to be turned spindle and, in order to insure against the
in one direction through an arc.of suflicient closing and locking of the device to which

w5 amplitude to withdraw a latch: and is also the lock is applied, with the parts in abnor-

free to be rotated in the opposite direction -mal relation, motive means; herein disclosed
through an avc of sufficient amplitude to as a spring,is provided whereby the parts of
operate a bolt, after which it may, be.again the lock are immediately restored to normal
locked: by moving one or more of the per- position after any change is made in the

mutation tumblers out of set position. combination as soon as the tumbler-disengag- 3
Tn the form of the invention herein shown ing means is released. :

the setting of the permutation tumblers - In the drawings illustrating the.preferred -

releases ‘the spindle and permits it to be form of the invention — . .

fréely rotated without limit in either direc-  Figure 1 is a face view of the permuta-

tion.. The invention is intended however, to tion mechanism as applied to a cylinder lock. 3

include any equivalent device in which the - Rig. 2 is a sectional view through parts

spindle, when released by the setting of. of the o7k, the section being taken through
the permutation tumblers, may- be rotated the plané indicated by the line 2—2 of Fig.
throueh a sufficient ‘number of degrees, 3, and the parts being viewed in the direc-

40 usually thirty degrees or more, to form a iion indicated by the arrows.. . - - S
practical operating device for a latch, and - Fig. 3 is a sectional view through the -
which may be rotated in the opposite direc- lock along the plane indicated by the line
tion through a number of degrees, usually 3--3 of Fig. 2, the parts being viewed In
sixty degrees or more, to form a practical -the direction indicated by the arrows.

15 operating device for a bolt. _ R Tig. 4 is a sectional-view through the lock

The invention includeés irprovements in. along the ‘plane indicated by the line 4—4
permutation mechanism and combination- of Fig. 8, the parts being viewed in the di--
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changing mechanism herein disclosed as rection indicated by the arrows.
adapted for application to a lock of the = Fig. 5 is a sectional view through a part
50 ‘ahove-described character, butin no manner of the lock, the section being taken along the '°

[e]
2



bl

(35
o

T
Zn

45

(28
G

60

“and lock.

2 ' .

plane indicated by the line 5—5 of Fig. 2,
the parts being viewed in the direction in-
dicated by the arrows. , ’ ‘

Fig. 6 s a sectional view through a part
of the lock, the section being taken along
the line 6—6 of Tig. 2, the parts being
viewed- in the direction indicated by the
arrows. ‘

Hig. 7 is a perspective view of one of the

“permutation tumblers, the parts thereof

being indicated in uncoupled relation.

‘Fig. 8 is an end view of one of the tum=
bler-setting elements. ‘

Fig. 9 is a correspending end view ‘of one
of the lock-controlling elements of & tum-
bler ' » :

In each of Figs. 1 to 6, inclusive, the
parts of the lock have been indicated as hav-
1ng been set to provide for the releasing of
the lock spindle on setting the tumblers to
the combination 1—6—3, and in each of
these views the tumblers are represented as
having been set in accordance with this com-
bination. In each of Figs. 2 and 8 the spin-
die iz indicated as having been rotated
through an arc of 180 degrees from the posi-
tion in which it may be locked by the permu-

tation mechanism.. In each of these views

the parts of the permutation tumblers are
represented in their normal relative posi-
tions. In Fig. 4 the spindle is indicated in
the position in which it may be locked by
the permutation mechanism and the parts of
the tumblers are represented as having been
uncoupled preparatory to a chango in the
setting of the combination by rotation of the
setting elements independently of the lock-
coridrolling elemients; '

As herein disclosed, the invention is illus-
trated as applied to a permutation mecha-
nism adapted to be used as a substitute for
the key-operated part of a cylinder latch
It comprises a mounting element
20 in which is rotatably mounted a spindle
21 having appropriate means, as, for exam-
ple, the hinged thumb-piece 22, whereby it
may be manipulated. Suitable means may
be provided wherehy the spindle may be
connected with tlie bolt and latch operating
mechanism of a lock. This is herein dis-
closed as a bar 23, of rectangular cross-sec-
tion, of a length sufficient to accommodate
locks of different depths, the surplus length
being cut off when the permutation mecha-
nism is applied to the lock in accordance
with the usual practice. The withdrawal of

‘the spindle from the mounting member may

be prevented by any suitable fastening
means, herein disclosed as a ring 24 encir-
cling the inner end of the spindle and se-
cured thereto by a rivet 25, which may also

comprise an attaching means between the

bar 23 and the spindle. - :
Rotation of the spindle is controlled by a
permutation mechanism comprising rotary

1,640,935

tumbers 26, each tumbler consisting of a

Jock-controlling element: 27 and a separate

setting element 28, the setting elements be-

ing accessible from the exterior of the.

mounting member through slots 29.
The permutation tumblers may be rota-

tably mounted in end-tc-end relation along.

a shaft 30 secured in, but movable endwise
with respect to, the mounting element, 20,

As herein disclosed, the lock-controlling.
) jul & ). b -
- elements 27 are journaled on the shaft 30

and "the setting elements 28 are provided

with interengaging elements normally pre-

70

venting relative rotation between the lock--

controlling elements and the setting ele-

ments.. These interengaging elements herein”

comprise a number of openings 31 in the

setting elements, into which extend a num-

ber of keys 32 projecting laterally from the
of the lock:controlling ele-

adjacent. ends
ments. :
- Prefervably the number of openings 31 in
e setting elements will correspond  with

number of different positions in which
the tumbler is intended to be set, herein dis-
closed as ten, although it will be appreciated
that any other number within reasonable
Limits may be adopted. Tt is not necessary,
however, that each of the lock-controlling
clements be provided with a number of keys
32 corresponding with the number of open-
ings 31 in the corresponding setting element.
If ten openings are provided in the setting

element the corresponding . lock-controlling

clement may be provided with a single key,
o with' two keys oppositely disposed, or
with five equaily-spaced keys, or with ten

‘keys spaced in accordance with the ten open-

ings in the setting element. =~ . :

It is the purpose of the permutation tum-
blers to prevent rotation of the spindle ex-
cept when the tumblers have been sct in a
predetermined relation. Means must, there-
fore. be provided whereby a portion of the
permutation mechanism will lie in the path
of rotational movement of a portion of the
spindle except when the tumblers have been
set,
closed, the movement-obstructing portion of
the lock comprises a slidably-mounted bolt
or locking plate 33, having a series of toes
34 extending from one margin thereof and

so positioned with respect to. the lock-con-

80 -

90
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~100.
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110

"Tn the form of the invention herein dis-

115

trelling elements of the permutation tum- -

blers as to be movable into radially-extend-
ing slots or clearanceways 35 provided for
such purpose in ribs or flanges 36 extending
outwardly . from hub-portions 37 of the
lock-controlling elements. -
The Jocking plate or bolt 88, in the form
of the invention herein disclosed, is provided

‘with a recess 38 in a position adapted to

embrace a portion of the spindle 21 having a
notch or slot 39 therein of sucl form as to
provide a half-round portion of the spindle

120
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ments of the permutation wheels.
dle may be released only by so setting the.
tumblers as to bring the slots 35 in said Tock-

. 14,640,935,

.havmg a ﬂat surface 40 so positioned as to

coopelate with a flat surface 41 at the base
of the recess 38 in “the ‘locking member 33,
said flat surfaces cooperatmo to - afford a
locking engagement between: the spindle and
the. lockm(r menber.”

The above-described parts of the.lccking
plate. 33 are so disposed with respect to the
cooperating parts of the spindle 21 and lock-
controlling elements 27 that the rotation of
the spmdle, when locLed ‘will be prevented

- by the opposed flat - surfaces 40, 41, which
Wﬂl be held in close: proximity. by a move- -

ment-obstructing relation between the toes
34 of the locknw plate and portions of the
ribs orflanges 36 of the lock- controlling” e]e-
The s spin-

controlling elements in:alignment with' the
toes 34 of the locking plate. .

At will be apparent from the f01eﬂom<r
descmp’mon of parts of the invention that, it
the tumblers are rotated .to positions such
that the slots 85 are bronght into registration
with the toes 34, and the spindle be rotated
by means of - the mr nipulator 22, the parts

of the spmdle -which cooperate with the re-.

cessed portion of the locking plate will act
as a cam and thereby cause the p’ate 33 to
move.away from the spindle and permit its
continued  rotationfrom the position indi-

_cated in cross-section in Fig. 4 to the posi-

tion indicated. in - cross-section in Fi ig. 2.
This. rotation of the spindle may be con-

‘tinued: in either: -direction without limit.

In order to provide for the automatic
restoration of -the locking plate 33 to the
position illustrated in Fw 4, with its toes 34
clear of the slotted port1on5 of the flanges
36,
npmdle by a movement of one or more of
the tumblers out of set ve’ation, springs 42

may be provided, as indicated in FlUb 4 and -
6, each of said springs being confined be--

tween a seat' 43 in the mountmo element and

a seat 44 which may be readily formed- by
providing a right- angle bend in an extended
portion 45 in the ad}accn t-part of the locking

bolt

Tn order to aV01d deter‘mon of the location
of the slots 85 by a rotation of the various
permutation wheels svhile attempting to ro-
tate xhe smmue 21 by means of the manipu-
lator 22, thus ho'ding the toes 34 in contact
with tne peripheral portions of the flanges
36, snid Ranges may: Te plondel with a se-
ries of recesses 46, commonly known as false
slots.  Such false slots will preferably be
equally ‘spaced ~abont said <flanges, shou'd
have entrance porticns conforming with the
entrance to the real slot, and should coop-
erate with said real slot fo form an equally-
spaced series of recesses correspondmo n
number to the numbel of posl ions in which

element.

‘always exposed through the slots
1f desired, be prov1ded with indicia, herein

swhich the tumblers may. be set.

“to the ves

preparatory to the relocking of the.

the pmmutat;on tumblers.

«o>»
L]

“the pelmutatlon wheels are mtended tobe

set.
If desned the peuphely of some portion

of each of the permutatmn tumblers, prei-

erably of the setting e'ement, may bhe pro-

" vided with notches 4( adaotod to receive g
detent 48 (Figs, 8 and 5),,secmed as at ‘49 -

to any convenient portion of the mounting
These notches should be equal in
number to the number of positions in which
each of ‘the pelmut‘ltlon tumblers may be
set..

The peuphel al powlons of the sefting ele-
ments of the timblers, parts of Whl“h‘dl“
29, may,

disclosed as a zero (0) and the digits 1 to 9,
representative. of the various posmons in
Suitalye
spaces for such: markings arve provided be-
tween the notches 47, anfl, if d%lred, one of
the notches may be differentiated from the

others, as.indicated at 50, in-such manner as
to set-up an abnormal resistance against 16~

tation past the detent 48 in one: direction.:
thereby affording means, detectible by the
senge .of touch, of locating a reference posi-
tion, as. for example, the zeto position of
the tumbler.
position of each tumbler will enable one-hav-
ing knowledge of the combination to set the
same without reliance upon the numbers, so
that the lock may be set at night without
the aid of light, as-well as in the ‘daytime.

permutation wheel from pocition to pos sition
may be detected by the sense of touch due
stanice set up between the detent
48 and the wheel as each of the notches 4(
pasces under the detent. - It will be apparen

that, if the differentiated netch is momdefl
the apphcmtmn of markings of any character

con the setiing elements may be omitted.

A change In the combination of the lock

may be effected by varying the relative posi--

tions between the lock-controlling element
and- the setting element of one or more of
Such change is
facilitated by the two-part tumbler construc-
tion providing for the separation of Lhe in-
terengaging elements of the Loc}*—wm roliing
clements and the setting elements b
axial movement.. To this end t‘“e shaft 3

is provided with a shouldered pmtmp m.
which engages the lock- contiol ing elemen

at-one end of. the: series, anc

an extension or, it desired, a separate washer
53, engages the end of the Jock-

element at the opposite end of the series, the

three lOCk contro! ino‘ elements L“ln"‘ con-

fined in . end-to-end Telation between gaid
shoulder and said washer.: The lock-con-
trolling elemen ts of the tumblers are thus

This ability to detect the zero.

rel auve )

said shatft iss
~provided with a nut or ot h@r fastening de-
vice 52 which, through the intermediation of

ODU?(L.LITIO »
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TLetween the parts of the tumblers,

“dition,

%

secured . against relative axial: movement
with respect to the shaft 30, sufficient clear-
ance being provided, however, to permit in-
dependent” rotation ‘of said elements. The
shouldered portion 51 of the shaft 30 is
niovable endwise in a bearing 54 provided
therefor in-the mownting element, and is of
such a diameter as to be movable axially
through a circular opening 55 in the adja-

‘cent setting element. The nut extension or

washer 53 1s of such diameter as to move

endwise in a bearing 56 provided therefor-

in the mounting elemeat, and the hub por-
tion 87 of the chacent lock-controiling ele-

nent is of such diameter that it may h eely
enf er the bearing 56. The hub portion of
each of the lock- controlhnn elements, except

the one at the left end ot the series, is of

a-diameter such as to ireely enter the open-
ing in the adjacent setting element.

Krom the foregoing construction it will be

L‘amnt that the lock-controlling elements
of the various tumblers may be moved out
of their engaging relations with their setting
clements by moving -the shaft 30 and the
three lock- conho*hnw elements to-the left to
o sufficient distance o disengage the keys 32
from the o )emngs 31 forming the couphno
To facili-
tate this uncoupling of ‘the elements .of the
tumblers,; the shaft 80 is provided with a
head or 'D'Uoh button 57 within a recess 58 in
*hc mounting element in a convenient posi-
tion to be accessible to the thvmb or !ﬁno&
of the operator.

In.order to prevent mer ers from chanO—

ing the combm‘xuon when the device to'

which the lock i is applied Is left in open con-
means 1s provided whereby such
change can only be offected after first setting

the permutation tumblers in accordance with -
In the:

th'e combination previously ‘used.
form herein disclosed, this is effected by the
dppromlate des10n1n0 of the parts of the
tumblers which coopemte with the tces 34
0:( the locking plate 33.. Except when the
tumblers are in set pos1t1on. the lower right-

hand corner of each of the toes 34 lies in the’

path of axial movement of a portion of the
adjacent lock-controlling element. If, there-

- fore, any one of the locl- controlling clements
“718 not in set 1e1at10n, movement: of the shatt

Gy

30 and connected lock-controlling elements
to the left is prevented. In order o provide
for the uncoupling movement of the shaft
30 “md connected lock-controlling elements,

ench of the lock-controlling elements is pro- .

vided with a clearanceway or notch 59, pref-
erably in axial alignment with the clearance-
way or notch 35 in  the movement- obstructing
flange 36, On setting the tumblers in ac-
cordance with the combination of the lock,
these notches 59 are brought into alignment
with -the toes 84, after which the shaft 30
may be moved to the lett, the notches 59 re-

1,640,935

ceiving the toes 134, thereby forming a cou-
pled 1eht10n betwcen sald toes and the lock-
cortrollmo element and pleventmo rotation
of the lauer during the change of the com-

bination' of the Tock by votation of the set-"

ting elements to new positions relative to
their Tes ;pective lock- controlling elements.
With the parts of the combination- chang-
ing mechanism: constructed as -herein de—
scubed chavloe «of the combination by-one’

not mmulal W Jth thie one in sccordance-vrith

which ‘the lock is already set, may be pre-
~vented, after opening the devma to which the
loclk-is applied, by merely "disturbing the
combination: The combination. may then”
be changed only by one capable of setting
the lock in 2 ccordﬁmcg Wlth the cumLmauon
in use at the time."

70

16

80

In the preterred form of the mven’uun :

berein disclosed, the placmo ot the Leoesse.s
or notches 35 and 59 in aligniment males i

posmﬂe to use the toes 34 of the- lockin&

plate 33 as the stops which cooperate with
the notches 59 and the parts of the lock-
controlling ‘elements in which said notches
are placed as a means for preventing- a
change of the combination: without first set-
ting the permutation -tumblers. It will be
a p]mlent however; that the notches 59 might
be differently placed in ‘which case it would”
b neces <arv to either provide additional

stops to cooperate with the lock-controlling:
clements and prevent.a change of the com-

“bination, except when the tumblels havebeen

seb in accordance with the old combination,
or to zet the tumblers in-dccordance with:a
different combination for resetting purposes
than that used to release the spindle.

An important  feature: of the invention
consists in means ‘whereby the-parts of the
lock which have been moved to abnormal
positions to effect a change of the combina-

tion of the lock are-automatically restored.

to their normal’ positions as soon as .the
-above-deseribed -coupling disabling. means

has been- released, thus preventing the pos--

gibility of closing the device with the parts

. of the permutation tumblers in an uncoupled

relation: ~This i¢'of importance since; should
the device become locked with the parts so

pesitioned, the: rotation of the setting ele-

ments mmut effect an unintended ch‘moe of
the combination and render it 1mposs1ble to
reopen the lock.

The restoring mezms, herein dlsclosed,
comprises a suitable motive means such as
a spring .60, the ends of which _may be con-
fined bcvween the under side of the head 57
on the shaft 80 and a seat 61 provided there-
for in the mounting element. This spring
is- compressed when the coupling disabling
device 1s'moved to the left by pressing upon
the button $7.  As soon as the pressure-is
released, the shaft and parts connected there-
with are moved to the right, thereby- restor-

8
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-ling tumbler's
controlling element, a concentrlcaﬂv mount-

. 1,640,935

ing the various parts of- the lock to ‘their
normal pos1t‘ons

The invention is not 1ntended to be limited
to the specific form- of the device herein
disclored and described for purposes of illus-
tration, but is intended to include varia-
tions and modifications thereof within the
scope of the appended clamls

What I claim is:

1. A permutation lock comprising a bolt
independently settable rotary bolt-control-
each having a‘rotatable lock-

ed, dn‘ectly accessible setting element there-
fox, and a coupling novmally pleventlnfr
relative rotary movement between said ele-
ments, said tumbler elements being rela-

tlveAV movable axially to dlsendage their -

coupling elements and thereby render them
ineffective, a coupling disabling device, ac-

cessible from the exterior of the assembled .

lock and-movable independently of said bolt,
whereby a relative axial coupling: chsabhmr
movement between the elements of a tumbler
may be effected, thereby permitting one of
its elements to be rotated by direct manipu-

Iation’ independently of. the other; and-mo-

tive means to restore said - covphnﬁ to its
normal effective relation and maintain it so.

2. A permutation lock comprising -a bolt
independently settable rotary bolt- control-
ling tumblers each having a rotatable lock-
controlhno element, a concentmcally mount-
ed, du‘eetly accessible setting element there-
f01 and a coupling nounally preventing rel-
ative rotary movement between said - ele-
mernts, said tumbler elements  being rela:
tively movable axially to dlsencrzwe their

coupling elements and thereby render them -

ineffective, a single coupling: disabling de-
vice,
assembled lock and movable independently

“of said bolt, whereby relative axial coupling
disabling movements between -the. elements:

of all of said tumblers may be effected,
thereby permitting one element of each to
be rotated by direct manipulation independ-
ently of the other, and motive means to re-
store- said couphnos to. their normal effec-
tive relations and maintain them so.

3. A permut‘ltlon lock comprising a bolt,

rotary tumblers to. control the movementf;

of said bolt, each having a rotatable - lock-
controlling element and a concentrically
mounted setting element, sald tumbler ele-
ments having couphnors comprising inter-

engaging elements normally preventing rel-
movement, the - lock-control-:
ling element of each tumbler being movable-

ative angula1

mally to disengage 'its couphn<T elements

and render them ineffective, a stop for each -

tumbler -preventing axial movement of its
lock-controlling element- except when set in
a pledetelmlned position, a clearanceway in

gald lock-controlling ‘element to receive. said -

“accessible from the “exterior of -the

stop when so° set and thereb: y permit such
axial movement, a coupling disabling device
accessible from the exterior of the assembled
lock and movable independently of said bolt,

whereby a set lock-controlling element may -

be moved axially out of its normal coupled
relation with "its setting element into a po-
sition in which rotation is prevented by the

engaging relation between its stop and parts-

of said lock- controlling element adjacent its
clearanceway, thereby permlttmv its setting

element to be freely rotated while said lock.

controlling element is held fast, and motive
means to 1est01e said“lock- controlhn0 ele-
ment to its normal coupled relation with its
setting element and to maintain it in such
normal coupled relation therewith.

4. A permutation lock comprising a bolt,

tumblers to control the movements of ezud

‘bolt, each having a rotatable lock-control-
ling- element and a ‘concentrically mounted

Qettmo element, said tumbler elements hav-
ing couphnws comprising interengaging ele-
ments normally preventing relative angu-

lzu movement, the lock-controlling clemenp'

of each tumoler being movable a\nally to
disengage its couphno elements -and render
them 1ne_ifectlve,_ a ‘stop for each tumbler
preventing axial movément of its lock-con-
trolling element. except when set in a pre-
determined position, a clearanceway in said

Iock-controlling’ élement to receive said stop”

when so set 'md thereby permit such axial
movement, a single. coupling* disabling de-
vice accessible from the exterior of the as-

sembled lock and movable independently of

said bolt, whereby all of said lock-control-
ling elements, when “set, may be moved
axlally out of their normal coupled relations
with ‘their setting elements into positions
in which rotation-is prevented by the en-
gaging -relations between said -stops and
parts “of said lock-controlling elements ad-
jacent. their clearanceways, thereby p()lmlt—
ting their setting elements to be freely ro-
tated while their lock- controlling elements

are held fast, and motive means “to res store

S

v

a0 .

160

105

110

said lock- controlllng elements to their nor-- -

mal coupled relations with their setting eles
ments and to maintain them in such nouna]

1pled relation therewith. :
- A perthutation lock. comprising a cas-
1ng, ‘a_shaft mounted - therein, a plurality

of composite permutation wheels, journaled
“on said shaft, each’ comprising a Tock-con-

trolling element and a concentrically mount=

ed settmcr element, a bolt-controlled ‘in its.
‘movements by said lock- controlling --ele-.
xial

ments, means préventing - relative
movement between each of said settmg’eie—
ments and- said casing, means prevénting

‘relative axial movements between said lock-

controlling elements .and said shaft, cou-
plings comprising ‘interengaging elements
normally prevent1n<T relatlve anerhlzu move-

13y
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“ments by

ment between each of said lock-controlling
elements and its setting element,
and lock-controlling elements beir

mov-

‘able axially in one “direction mdependendy

of sald boit to digsengage the elements of
said couplings a nd pcmub said s"tunﬂ cle-
ments to be rotated ind epenaentlj ot said
lock-controlling - elements, and a spring to
return said snaﬂ and 'och controiling ele-
meénts to their normal positions and thes eby
1'esto1e the effectiveness of said couplings.

6. A permutation lock comprising a cas-
shaft mounted therein, a plurality of
composne permutation wheels, journaled oz
said shaft, each comprising a lo,ck-control—
ling element and a concentrically mounted
setting element, a bolt controlied in ifs move-
sald lock-controlling elunentg,
means preventing relative axial movement
between each of said setting elements and
said casing, meang preventing relative axial
movements between said. lock-controlling
elements and said shaft, couplings compris-
ng mberenhuomo elements norm ally pre-

venting relative fm'vu](u movement ueL\YeDn
each of said lock con’rrollm( elements and

its setting element, said shaft and lock-con- -

trolling elements being mova blc axiaily in
one direction 1ndepenc'endy of said bolt to

-disengage the elements of said couplings

and permit said setting elements to be ro-
tated independently of “said lock- controlling
elements, stops. preventing axial couphng
disabling movements of said shaft and lock-
comrollmo elements except when said lock-
contr o]Lno clements are set in predetermined

positions, said stops and parts of said- lock-
controlling elements being so disposed as to
be brought into enbus ement and prevent
rotation of said lock -controlling - elements
when moved out. of their coupled: relations
with said setting elements, and a. spring to
return said. sha £t and loclgcontrollin,g ¢
ments to their normal positions and thereb

5. res 1‘01‘0 the effectivness of said coupdnas

. A permutation lock mechanism ftdapted
f01 application to a lock having a bolt and
a Jatch capable of being operated by a single
spl wdle, said lock mechanism comprising
a mounting element, a spindle rotatably
mounted . therein, and - a spindle-Tocking
mechanism including a movement-obstruct-
ing portion, mova able into the path of rota-
tional movement of a portion of said spindie,

“and independently sett cable permutation tum-

blers opposing the withdrawal of said move-
ment-obstructing portion and -thereby pre-
venting the rotation of said spindle in either

direction. ex ccept when said tumblers are set

in a predetermined relation, the movement-
obstructing portions of said spindle and
spindle-locking mechanism being so dis-
po:efl and preportioned as to - per mlt when
smn tumblers are in said set relation; a latch-
releasing rotation of said spdee of not

said shafy
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fess than 30 domee & in one chrecuon, and

a bolt-oper atmo rotation thereof, of not-less

Uhqn 60- der‘lees, in the opposite divection.

8. A permutation lock mechanism adapted-
for application to a lock having a bolt and 5

a latch capable of being operated by a single
spindle, said lock mechanism comprising

a mounting element, a spindle rotatably
mounted - therein, and - a. spindle-locking

mechanism -including a- movement-obstruct-

ing portion, movable into the path of rota--

tional movement of a portion of said spindle,
and independently settable permutation
tumblers opposing the withdrawal of said

movement-obstiucting portion and thereby:

preventing the rotation of said spindle in'
either divection except when said tumblers
areset in a predetermined rel iation; the move-
ment-obstructing portions of said spmdle
ang spinéﬂe—lockinn mechanism being so dis-

pozed and proportioned as to: permit, when

said tumblers ave insaid set relation, a latch-
releasing rotation of said spindle, of not

T
t

iess than 30 degrees, in one direction, and a

bolt- opcmun 1oumon thereof,  of not less
than 860 degrees, in the opposite direction.

90K *)grmututlon Tock mechanism adapted
for apphcation to a lock having a bolt and

a - latch - capable of' being operated by .a._

fmole spindle, said lock “mechanism -com-
prising & mounting element, a spindle ro-
tatably mounted therem, and a spindle-lock-

90 -

]1’1”" mechanism ]_IlClU.dlDO a ‘movement- OD— :

structlng portion, movable into the path- of

rotational movement. .of a. portion of said

spindle, and independently settable permu-
tation tumblers opposing the withdrawal
of said- movement-obstructing: portion and
thereby preventmo the

10300

“Ouatlon of said
spindle ifi either duectmn except when said 16

tumblers are.set in.a predetermined. rela--

tion,-the mgvement-obstructing portions of -

said spindle and spindle-locking. mechamém
being so disposed and proportioned as to pet
mit said spindle to be rotated in either dl—
rection without limit when said ‘tumb‘xels
are in said set relation.

10.- A permutation hleChd"llbD’l for a kcy—
less lock comprising a mounting elemenn, a
spindle rotatably mounted therein, a spindle-
locking “element movable into and out of
an effective locking position, ;

[RT

Rk

gaid. spintlle

and ity locking element having opposed parts -

of . appropriate relative size. and forin. -to

‘prevent a rotation of said ispindle in either '

direction- when said locking element is held

fast in its effective position, but permitting

said spindle to.be rolated from its locked

posmon throusﬂ‘ not less than 30 degrees
in one direction and not JC“S “than 60 deoxeeJ
in: the oppos1t0 direction -when- gaid lockmn
element is hee, Jmotive means tending to
maintain said locking element in its effective

-
]
T

position and. to 1eturn it thereto -when ye~

moved therefrom, and permutatlon tumblers_ ‘
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having lock-controlling elements movable
into the paths of “spindle-releasing move-
ment of parts of said locking element, said
lock-controlling elements having clearance-
ways so disposed as to receive the opposed
portions of said locking element and permit
a spindle-releasing movement to be imparted
thereto only after said tumblers have been
set in accordance with a predetermined com-
bination. o ; )

11. A permutation mechanism for a key-
less Jock comprising a mounting element, a
spindle rotatably mounted therein, a spindle-
locking element movable into and out of an
effective locking position, said spindle and
its locking element having opposed parts
of appropriate relative size and form to-pre-
vent. a rotation of said spindle in either di-
rection when said locking element is held
fast in its effective position, but permitting
said spindle to be rotated from- its locked
positicn through not. less than 30 degrees
in one direction and not less than 360 de-
grees in the opposite direction when said
locking elemerit 1s free, motive means tend-
ing to maintain said locking element in its
effective position and to return it thereto
when removed therefrom, and permutation
tumblers having lock-controlling elements

"~ movable into the paths of spindle-releasing

movement of parts.of said locking element,
said lock-controlling elements having clear-
anceways so disposed as to receive -the op-
posed portions of said locking element and
permit a spindle-releasing movement to be

“imparted thereto only after said tumblers

have been set in accordance with a prede-
termined combination.

12. A permutation mechanism for a key-
less lock comprising a mounting element, a
spindle rotatably mounted therein, a spindle-
locking element movable into and out of
an effective locking position, said spindle
and its locking element having opposed parts
of appropriate relative size and form to pre-
vent a rotation of said spindle’in either di-
rection when said locking element is held
fast in its effective position, but permitting
said spindle to be rotated in either direction
without limit when said locking element is
free, motive means tending to maintain said
locking element in its effective position and
to return it thereto when removed therefrom,

and permutation tumblers having lock-con- -

trolling elements movable into the paths of
spindle-releasing movement of parts of said
locking element, said “lock-controlling - ele-
ments having clearanceways so disposed as
to receive the opposed portions of said lock-
ing element and permit a spindle-releasing
movement to be imparted thereto only after
said tumblers-have been set in.accordance
with a predetermined combination. -
13. A permutation mechanism for a key-
less lock comprising & mounting element, a

.diameters -connected 1n

spindle rotatably mounted therein, a spindle-
locking element movable into and out of
an effective. locking position, motive means

tending to maintain said lecking element in.
L 7 . . .o, . - - o . -
its effective position and to return it thereto

when removed therefrom, and permutation
tumblers having lock-controlling elements
movable into the paths of spindle-releasing
movement of parts of said locking element,
said lock-controlling elements having clear-

“anceways so disposed as to receive the op-
posed, portions of said locking element and

permit a spindle-releasing movement to be
imparted thereto only after said tumblers
have been cet in accordance with a prede-
termined combination, and said spindle and
its locking element having .opposed paits

of appropriate relative size and form to pre- -

vent a rotation of said spindle in either di-
rection when said locking element is ‘held
fast In effective position by. said lock-con-
trolling elements, to cause said locking ele-
nient to be meved into the clearanceways in

-said lock-controlling elements by rotation of

said spindle in either direction after setting
said tumblers, and to prevent the withdrawal
of said locking element from the clearance-
ways in said lock-controlling elements with-

out restoring said spindle.to the position in

which it is tc be locked.

14. A permutation tumbler for a keyless
lock comprising a lock-controlling. element
having two cylindrical portions of different

axially displaced relation, the portion of
smaller diameter having a radial slot there-
in exténding inwardly from its peripheral
surface, and a cetting element comprising a
laterally flanged .disk of appropriate size
and form to cap the larger of the two cylin-
drical portions of said lock-controlling ele-

ment, said- tumbler elements having cou-

pling elements normally preventing relative
rotation  between said" setting element and
said lock-controlling. element but readily
separable, so as to permit such rotation, by
moving said lock-controlling element axially
with respect to said setting element.

15.'A permutation tumbler for a keyless.

lock comprising a lock-controlling element
having two cylindrical portions of different
diameters connected: in- a - concentric but
axially displaced relation, the portion of
smaller diameter having a radial slot there-
in extending inwardly from its peripheral
surface, and the portion of larger dianieter
having a clearanceway-therein extending in

an axial direction from its lateral surface -
nearest the portion of smaller diameter, and

& setting - element comprising a laterally

a concentric but -

-
1

100

105

110

flanged disk of appropriate size and form to"

cap the larger of the two cylindrical por-
tions of said lock-controlling element, said

‘tumbler elements having coupling elements -

normally preventing relative- rotation be-

130
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tween ‘said setting element and said lock-
controlling element buv veadily
as to perinit such rotation, by moving said
lock-controlling element axially with respect
to said setting element.

©16.. A permutation tumbler for a keyless
lock comprising a lock-controlling element
having two cylindrical portions of different
diameters connected in a concentric but
axially displaced relation, the portion of
smaller dimwneter having a radial slot there-
in extending inwardly from its peripheral
surface, and the portion of larger diameter
having a clearanceway therein extending in
an axial direction from its lateral surface
nearest the portion of smaller diameter, the
said siot and clearanceway being in axial

Calignment, and a setting element coripris-

20

ing a laterally fanged disk of appropriate
gize and form to cap the larger of the two
cylindrical portions of said lock-controlling
element, said tumbler elements having cou-
pling elements normally preventing relative
rotation” between said setting element and
said lock-controiling element but readily
separable, so as to permit such rotation, by

separable, so.
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moving said lock-controlling element axially

with respect to said setting element:

17. A permutation mechanism’ for a key-

less lock comprising a mounting element,
a bolt-operating spindle rotatably mounted
therein, -and - spindle-locking - mechanism
comprising . permutation. twunblers. prevent-

ing a rotation of said spindle except when

said tumblers have been set in accordance
with a predetermined.combination, the paits
forming the locking connection between said

spindle and said tumblers including tum-
‘bler-locking means caused to be moved into

a locking relation with said tumblers by
any rotation of said spindle out of a locked
position, said tumblers being releasable only

4

by returning saids spindle to said locked

position, either by an-equal retuin rotation,
or by an additional advance rotation of 360

degrees less the degrees of rotation previ-

ously imparted, after which said spindle
may be relocked by moving said tumblers
out-of set position. - S
In -witness whereof, 1 have hereunto
signed my namie. '

i1
ALEXANDER G: HATCH..
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