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This invention relates to improvements in 

... ...) to a lock of the cylinder type, many forms 
of which are Well known in the art. It is 

5 peculiarly adapted for use in connection with 
the well-known type of cylinder lock hav 
ing a bolt and a latch each capable of being 
operated by one and the same spindle, the 
latch being withdrawn by rotation of the 
spindle in One direction and the bolt being 
thrown to locked position by rotation of th 
spindle in the opposite direction. 

It is an object of the invention to provide 
a permutation lock mechanism adapted for 
use as a substitute for the key-operated 
cylinder mechanisin of locks of the above 
described character. To this end it com 
prises a spindle rotatably mounted in a 
mounting element and a permutation lock 

20 mechanism to prevent rotation of said 
spindle except when the tumblers thereof 
have been set in a predetermined relation, at 
which times the spindle is free to be turned 
in one direction through an arc of sufficient 
amplitude to withdraw a latch and is also 
free to be rotated in the opposite direction 
through an arc of sufficient amplitude to 
operate a bolt, after which it ray be again 
locked by Inoving one or more of the per 
mutation tumblers out of set position. 

In the form of the invention herein shown 
the setting of the permutation tumblers 
releases the spindle and permits it to be 
freely rotated without limit in either direc 
tion. The invention is intended however, to 

U 

s 

io 

include any equivalent device in which the 
spindle, when released by the setting of 
the permutation tumblers, may be rotated 
through a sufficient number of degrees, 
usually thirty degrees or more, to form a 
practical operating device for a latch, and 
which may be rotated in the opposite direc 
tion through a number of degrees, usually 
sixty degrees or more, to form a practical 
operating device for a bolt. . . . 
The invention includes impr 
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above-described character, but in no manner 

keyless locks herein illustrated as applied 

ovements in 
permutation mechanism and combination 
changing mechanism herein disclosed as 
adapted for application to a lock of the 

1926. serial No. 106,614. 
limited to use in connection with locks of any particular type, the same being of gen 
eral application to any equivalent permuta 
tion mechanism having independently set 
table permutation tumblers. . One of the improvements of general ap 
plication herein disclosed and claimed com 
prises a permutation mechanism having in 
dependently settable permutation tumblers 
each including a lock-controlling element 80 
and a setting element, one of which may be 
disengaged from the other as a result of 
relative axial movement, thereby permitting 
free rotation of the setting elements while 
the lock-controlling elements are held fast, 
thus providing means whereby the cornbi 
ration of the lock may be readily changed. 
Manipulating means is provided whereby 
this disengagenient of the parts of the tum 
blers may be readily effected from the ex- 7 
terior of the assembled lock, without moving 
the bolt which controls the rotation of the 
spindle and, in order to insure against the 
closing and locking of the device to which 
the lock is applied, with the parts in abnor 
mal relation, motive means, herein disclosed 
as a spring, is provided whereby the parts of 
the lock are immediately restored to normal 
position after any change is made in the 
combination as soon as the tumbler-disengag 
ing means is released. - In the drawings illustrating the preferr 
form of the invention - . . . . 

Figure 1 is a face view of the permuta 
tion mechanism as applied to a cylinder lock. . . . 

Fig. 2 is a sectional view through parts 
of the lock, the section being taken through 
the plane indicated by the line 2-2 of Fig. 
3, and the parts being viewed in the direc 
tion indicated by the arrows. . . 

Fig. 3 is a sectional view through the 
lock along the plane indicated by the line 
3-3 of Fig. 2, the parts being viewed in 

- the direction indicated by the arrows. 
Fig. 4 is a sectional view through the lock 

along the plane indicated by the line 4-4 
of Fig. 3, the parts being viewed in the di 
rection indicated by the arrows. s 

Fig. 5 is a sectional view through a part 
of the lock, the section being taken along the 
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plane indicated by the line 5-5 of Fig. 2, 
the parts being viewed in the direction in 
dicated by the arrows. 

Fig. 6 is a sectional view through a part 
of the lock, the section being taken along 
the line 6-6 of Fig. 2, the parts being 
viewed in the direction indicated by the 
iOWS. 

Fig. 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 corresponding end view of one 
of the lock-controlling elements of a tum 
ble' - 

in each of Figs, 1 to 6, inclusive, the 
parts of the lock have been indicated as hav 
ing 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 coin 
bination. In each of Figs, 2 and 3 the spin 
die is 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 tumble's are 
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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 change in the 
setting of the combination by rotation of the 
setting elements independently of the lock 
controlling elements. 
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 whereby the spindle may be 
connected with the 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 
lineans, 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 
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tumbers 26, each tumbler consisting of a 
lock-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-to-end relation along 
a shaft 30 secured in, but movable endwise 
with respect to, the mounting element 20, 
As herein disclosed, the lock-controlling 

elements 27 are journaled on the shaft 30 
and the setting elements 28 are provided 

controlling elements and the setting ele 
ments. These interengaging elements herein 
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with interengaging elements normally pre 
venting relative rotation between the lock 

comprise a number of openings 31 in the 
setting elements, into which extend a num 
ber of keys 32 projecting laterally from the 
adjacent ends 
ments. , 

Preferably the number of openings 31 in 
the setting elements will correspond with 

of the lock-controlling ele 

-- the 

the fumbler 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. It is not necessary, 
however, that each of the lock-controlling 
elements 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 

or 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 
bie's 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 

element may be provided with a single key, 

number of different positions in which 
90 

95 

100 

05 

0. 

spindle except when the tumblers have been 
set. In the form of the invention herein dis 
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 
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trolling 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 locking plate or bolt. 33, in the form 

of the invention herein disclosed, is provided 
embrace a portion of the spindle 21 having a 
notch or slot 39 therein of such form as to 
provide a half-round portion of the spindle 

20 

with a recess 38 in a position adapted to 
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ments of the permutation wheels. Th 
dle may be released only by so setting the 
tumblers as to bring the slots 35 in said lock 

cated in cross-section in Fig. 4 to the 
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having a flat surface 40 so positioned as to 
cooperate with a flat surface 41 at the base 
of the recess 38 in the locking member 33, 
said flat surfaces cooperating to afford a 
locking engagement between the spindle and 
the locking member. 
The above-described parts of the locking 

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 spindle, when locked, will be prevented 
by the opposed flat surfaces 40, 41, which 
will be held in close proximity by a move 
ment-obstructing relation between the toes 
34 of the locking plate and portions of the 
ribs or flanges 36 of the lock-controlling ele 

The spin 

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

it will be apparent from the foregoing 
description of parts of the invention that, if 
the tumblers are rotated to positions such 
that the slots 35 are brought into registration 
with the toes 34, and the spindle be rotated 
by means of the manipulator 22, the parts 
of the spindle which cooperate with the re 
cessed portion of the locking plate will act 
as a cam and thereby cause the pate 33 to 
move away from the spindle and permit its 
continued rotation from the position indi 

posi 
tion indicated in cross-section in Fig. 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 Fig. 4, with its toes 34 
clear of the slotted portions of the flanges 
36, preparatory to the relocking of the 
spindle by a movement of one or more of 
the tumblers out of set relation, springs 42. 
may be provided, as indicated in Figs. 4 and 
6, each of said springs being confined be-, 
tween a seat 43 in the mounting element and 
a seat 44 which may be readily formed by 
providing a right-angle bend in an extended 
portioi 45 in the adjacent part of the locking 
bot. - 

in order to avoid detection of the location 
of the slots 35 by a rotation of the various 
pei'Inutation wheels while attempting to ro 
fate the spindle 21 by means of the manipu 
lator 22, thus holding the toes 34 in contact 
with the peripheral portions of the flanges 
36, said flanges may be provided with a se 
lies of recesses 46, commonly known as false 
slots. Such false slots will preferably be 
equally spaced about said flanges, should 
have entrance poiticis conforming with the 
entrance to the real slot, and should coop 
erate with said real slot to form an equally 
spaced series of recesses corresponding in 
number to the number of positions in which 

elenient. 

which the tumblers may be set. 

e 

... the ermutation wheels are intended to be p - 

Set. . . . . . . . s 

If desired, the periphery of some portion 
of each of the permutation tumblers, pref 
erably of the setting element, may be pro 
ided with notches 47 adapted to receive a 
detent 48 (Figs. 3 and 5), secured 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 permutation tumblers may be 
Set. . . . 
The peripheral portions of the setting ele 

ments of the timblers, parts of which are 
always exposed through the slots 29, inay, 
if desired, be provided with indicia, herein 
disclosed as a Zero (0) and the digits 1 to 9, 
representative of the various positions in 

Suitable 
spaces for such markings are provided be 
tween the notches 47, and, if desired, 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 l'o- 
tation past the detent 48 in one direction. 
thereby affording means, detectible by the 
sense of touch, of locating a reference posi 
tion, as, for example, the Zero 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 position to position 
may be detected by the sense of touch due 
to the resistance set up between the detent 
48 and the wheel as each of the notches 47 
passes under the detent. It will be apparent 
that, if the differentiated notch is provided. 
the application of markings of any character 
on the setting 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 eleinent 
and the setting eleinent of one or more of 
the permutation tumblers. Such change is 
facilitated by the two-part tumbler construc 
tion providing for the separation of the in 
terengaging elements of the iocl-controlling 
elements and the setting elements by relative 
axial movement. To this end the shaft 30 
is provided with a shouldered portion 51, 
which engages the lock-controlling element 
at one end of the series, and said shaft is 
provided with a nut or other fastening de 
vice 52 which, through the internediation of 
an extension or, if desired, a separate washer 
53, engages the end of the lock-controling 
element at the opposite end of the series, the 
three lock controlling elements being con 
fined in end-to-end relation between said 
shoulder and said washer. The lock-can 
trolling elements of the tumble's are thus 

This ability to detect the Zero. 
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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 

is shouldered portion 51 of the shaft 30 is 
movable endwise in a bearing 54 provided 
the 'efo' in the mounting 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 is of such diameter as to move 
endwise in a bearing 56 provided therefor 
in the mounting element, and the hub por 
tion 37 of the adjacent lock-controlling eie 
ment is of such diameter that it may freely 
enter the bearing 56. The hub portion of 
each of the lock-controlling elements, except 
the Oile at the left end of the series, is of 
a diameter such as to freely enter the open 
ing in the adjacent setting element. 
From the foi'egoing construction it will be 

apparent that the lock-controlling elements 
of the various tumblers may be noved out 
of their engaging relations with their setting 
elements by moving the shaft 30 and the 
three lock-controlling elements to the left to 
a sufficient distance to disengage the keys 32 
from the openings 31 forming the couplings 
between the parts of the tumblei's. To facili 
tate this uncoupling of the elements of the 
tumblers, the shaft 30 is provided with a 
head or push-button 57 within a recess 58 in 
the mounting element in a convenient posi 

35. 

ing the combination when the device to 

tion to be accessible to the thumb or finger 
of the opei'atol'. . . . 

in order to prevent meddlers from chang 

which the lock is applied is left in open con 
dition, means is provided whereby such 
change can only be effected after first setting 
the permutation tumblers in accordance with 

In the the combination previously used. 
form herein disclosed, this is effected by the 
appropriate designing of the parts of the 

4. 3 timblers which cooperate with the toes 34 
of the locking plate 33. Except when the 
tumble's are in set position, 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 lock-controlling elements 
is not in set relation, movement of the shaft 
30 and connected lock-controlling elements 
to the left is prevented. In order to provide 
for the uncoupling movement of the shaft 
30 and connected lock-controlling elements, 
each of the lock-controlling elements is p’o- 
vided with a clearanceway or notch 59, pref 
erably in axial alignment with the clearance 
way or lotch 
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 34, after which the shaft 30 
may be moved to the left, the notches 59 re 

the lock in accordance with the con 

35 in the movement-obstructing 
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ceiving the toes 34, thereby forming a cou 
pled relation between said toes and the lock 
controlling element and preventing rotation 
of the latter during the change of the com 
bination of the lock by rotation of the set-iro 
ting elements to new positions l'elative to 
their respective lock-controlling elements. 
With the parts of the combination-chang 

ing mechanism constructed as herein de 
scribed, a change of the combination by one 75 
not familiar with the one in accordance with 
which the lock is already set, may be pre 
vented, after opening the device to which the 
lock is applied, by merely disturbing the 
combination. The combination may then 80 
be changed only by one capable of setting 

3ination 
in use at the time. . . . . . . . . 

in the preferred form of the invention 
helein disclosed, the placing of the recesses 85 
or notches 35 and 59 in alignment makes it 
possible to use the toes 34 of the locking 
plate 33 as the stops which cooperate with 
the notches 59 and the parts of the lock 
conti'olling elements in which said notches 90 
al'e placed as a means for preventing a 
change of the combination without first set 
ting the permutation tumblers. It will be 
apparent, however, that the notches 59 might 
be clifferently placed, in which case it would 95 
be necessary to either provide additional 
stops to cooperate with the lock-controlling 
eleinents and prevent a change of the com 
bination, except when the tumblers have been 
Set in accordance. With the old combination, ju; 
or to set the tumblers in accordance with a 
different combination for resetting purposes 
than that used to release the spindle. , 
An inportant feature of the invention 

consists in means whereby the parts of the 105 
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-described coupling disabling means it 
has been released, thus preventing the pos 
sibility of closing the device with the parts 
of the permutation tumblers in an uncoupled 
relation. This is of importance since, should 
the device become locked with the parts so lli, 
positioned, the rotation of the setting ele 
inents night effect an unintended change of 
the combination and render it impossible to 
I'eopen the lock. . . . . . . . . . . - 
The restoring means, herein disclosed, 26 

comprises a suitable motive means, such as 
a spring 60, the ends of which may be con 
fined between the under side of the head 57 
On the shaft 30 and a seat 61 provided there 
for in the mounting element. This spring 25 
is compressed when the coupling disabling 
device is moved to the left by pressing upon 
the button 57. As soon as the pressure is 
released, the shaft and parts connected there 
with are moved to the right, thereby restor- so 
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ing the various parts of the 
normal positions. 
The invention is not intended to be limited 

to the specific form of the device herein 
disclored and described for pillrposes of illus 
tration, but is intended to include varia 
tions and modifications thereof within the 
Scope of the appended claims. 
What I claim is: . . . . 
1. A permutation lock comprising a bolt 

independently settable rotary bolt-control 

lock to their 

ling tumblers each having a rotatable lock 
controlling element, a concentrically mount 
ed, directly accessible setting element there 
for, and a coupling normally preventing 
relative rotary movement between said ele 
ments, said tumbler elements being rela 
tively movable axially to disengage 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 disabling 
movement between the elements of a tumbler 
may be effected, thereby permitting one of 
its elements to be rotated by direct manipu 
lation independently of the other, and mo 
tive means to restore said coupling 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 
controlling element, a concentrically mount 
ed, directly accessible setting element there 
for, and a coupling normally preventing rel 
ative rotary movement between said ele 
ments, said tumbler elements being rela 
tively movable axially to disengage their 
coupling elements and thereby render them 
ineffective, a single coupling disabling de 
vice, accessible from the exterior of the 
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 couplings to their normal effec 
tive relations and maintain them SO. 

3. A permutation lock comprising a bolt, 
rotary tumblers to control the movements 
of said bolt, each having a rotatable lock 
controlling element, and a concentrically 
mounted setting element, said tumble ele 
ments having couplings comprising inter 
engaging elements normally preventing rel 
ative angular movement, the lock-control 
ling element of each tumbler being movable 
axially to disengage its coupling elements 
and render them ineffective, a stop for each 
tumbler preventing axial movement of its 
lock-controlling element except when set in 
a predetermined position, a clearanceway in 
said lock-controlling element to receive said 

stop when so set and thereby 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 permitting its setting 
element to be freely rotated while said lock 
controlling element is held fast, and motive 
means to restore said lock-controlling 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 said 
bolt, each having a rotatable lock-control 
ling element and a concentrically mounted 
setting element, said tumbler elements hay 
ing couplings comprising interengaging ele 
ments normally preventing relative angu 
lar movement, the lock-controlling element 
of each tumbler being movable axially to 
disengage its coupling elements and render 
them ineffective, a stop for each tumble;' 
preventing axial movement of its lock-con 
trolling element, except when set in a pre 
determined position, a clearanceway in said 
lock-controlling element to receive said stop 
when so set and 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 
axially 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 permit 
ting their setting elements to be freely 'o- 
tated while their lock-controlling elements 
are held fast, and motive means to restore 
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said lock-controlling elements to their nor 
mal coupled relations with their setting ele 
ments and to maintain them in such normal 
coupled relation therewith. . 

5. A permutation lock comprising a cas 
ing, a shaft mounted therein, a plurality 
of composite permutation wheels, journaled 
on said shaft, each comprising a lock-con 
trolling element and a concentrically mount 
ed setting element, a bolt controlled in its 
movements by said lock-controlling ele 
ments, means preventing relative axial 
movement between each of said setting ele 
ments and said casing, means preventing 
relative axial movements between said lock 
controlling elements and said shaft, cou 
plings comprising intel'engaging elements 
normally preventing relative angula' nove 

. . 
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ment between each of said lock-controlling 
elements and its setting element, said shaft 
and lock-controlling elements being no y 
able axially in one direction independently 
of said boit to disengage the elements of 
said couplings and perinit said Setting ele 
ments to be rotated independently of said 
lock-controlling elements, and a spring to 
return said shaft and lock-controlling ele 
ments to their normal positions and thei'eby 
restore the effectiveness of said couplings. 

6. A permutation lock comprising a cas 
ing, a shaft mounted therein, a plurality of 

cy 
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composite permutation wheels, journaled on 
said shaft, each comprising a lock-conti'ol 
ling element and a concentrically mounted 
setting element, a bolt controllied in its move 
ments by said lock-controlling elements, 
means preventing relative axial movement 
between each of said setting elements and 
said casing, means preventing relative axial 
Ihovements between said lock-controlling 
elements and said shaft, couplings coin pris 
ing interengaging elements normally pre 
venting relative angular movement between 
each of said lock-controlling elements and 
its setting element, said shaft and lock-con 
trolling elements being movable axially in 
one direction independently of said bolt to 
disengage the elements of Said couplings 
and permit said setting elements to be 'o- 
tated independently of said lock-controlling 
elements, stops preventing axial coupling 
disabling movements of said shaft and lock 
controlling elements except when said lock 
controlling elements are set in predetermined 
positions, said stops and parts of said lock 
controlling elements being so disposed as to 
be brought into engagement and preven 
rotation of said lock-controlling elements 
when moved out of their coupled relations 
with said setting elements, and a spring to 
return said shaft and lock-controlling ele 
ments to their normal positions and there 
restore the effectivness of said couplings. 

7. A perimutation lock mechanism adapted 
for application to a lock having a bolt and 
a latch capable of being operated by a single 
spindle, said lock mechanisin comprising 
a mounting element, a spindle rotatably 
mounted thei'ein, and a spindle-locking 
mechanism including a movement-obstruct 
ing portion, movable into the path of rota 
tional movement of a portion of said spindie, 
and independently Settable permutation tum 
blers opposing the withdrawal of Said move 
ment-obstructing portion and thereby pre 
venting the rotation of said spindle in either 
direction, except when said tumblers are set, 
in a predetermined relation, the movement 
obstructing portions of said spindle and 
Spindle-locking mechanism being so dis 
posed and proportioned as to permit, when 
Said tumblers are in said Set relation, a latch 
'eleasing rotation of said spindle, of not 
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ess than 30 degrees, in one direction, and 
a bolt-operating rotation thereof, of not less 
than 60 degrees, in the opposite direction. 

8. A permutation lock mechanism adapted 
for application to a lock having a bolt, and 7 
a latch capable of being operated by a singie 
spindle, said lock mechanisia 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 
novement-obstructing portion and thereby 
preventing the rotation of said spindle in 
eithel direction except when said tumbler's 
are set in a predeterinined relation, the move 
ment-obstructing portions of said spindle 
and spindle-locking mechanism being So dis 
posed and proportioned as to permit, when 
said tumblers are in Said. Set relation, a latch 
reieasing rotation of said - Spindle, of not 
iess than 30 degrees, in one direction, and a 
boit-operating rotation thereof, of not less 
than 360 degrees, in the opposite direction. 

9. A permutation lock mechanism adapted 
for application to a lock having a bolt and 
a latch capable of being operated by a 
single spindle, said lock mechanism.com 
prising a mounting element, a spindle ro 
tatably mounted therein, and a spindle-lock 

5 
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ing mechanism including a movement-ob 
structing portion, movable into the path of 
rotational movement of a portion of said: 
spindle, and independently settable permu 
tation tumbler's opposing the withdrawal 
of said movement-obstructing polition and 
thereby preventing the rotation of said . 
spindle in either direction except when said (i. 
tumblers are set in a predetermined rela 
tion, the movement-obstructing portions of 
said spindle and spindle-locking mechanism 
being so disposed and proportioned as to per 
mit said Spindle to be rotated in either di 
rection without limit when said tumblers 
are in said set relation. . . . . . 

10. 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 

it 

is 

an effective locking position, said spintle 
and its locking element having opposed parts 
of appropriate relative size and form. to 
prevent, a rotation of said spindle in either, 
direction when said locking element is held 
fast in its effective position, but permitting 
Said spindle to..be rotated from its locked 
position through not less than 30 degrees 
in one direction and not less than 60 degrees 
in the Opposite direction when said locking 
element is free, notive means tending to 
maintain said locking element in its effective 
position and to return it thereto when re 
moved therefrom, and permutation 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 spindie-releasing movement to be imparted 
thereto only after said tumblers have been 
set in accordance, with a predetermined com 
bination. . . . . . 

11. 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 from its locked 
position through not less than 30 degrees 
in one direction and not less than 360 de 
grees in the opposite direction when said 
locking element is 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 a mounting element, a 

spindle rotatably mounted therein, a spindle 
locking element movable into and out of 
an effective locking position, 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-controlling elements 

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, and said spindie and 
its locking element having opposed parts 

in 

movable into the paths of spindle-releasing 
movement of parts of said locking element, 

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 
ment to be moved 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 
which it is to be locked. 

14. 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 a setting 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 
l'otation 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 key less. 
lock comprising a lock-controlling eiement 
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 diameter 
having a clearanceway therein extending in 
an axial direction from its lateral surface. 
nearest the portion of smaller diameter, and a setting element comprising a laterally 

position in 
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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 
cointrolling element, but readily 
as to perinit such rotation, by moving said 
ock-controlling element axially with 'espe trolling element lly with respect 
to said setting element. - 

6. A permutation tunbler for a keyless 
lock coin}}}'ising a lock-controlling element 
having two cylindrical portions of different 
diameters connected in a concentric but 
axialiy displaced reiation, the portion of 
Sinaller diameter having a radial slot there 
in extending inwardly from its peripheral 
surface, and the portion of larger diameter 
having a clearanceway therein extending in 

15 an axial direction from its lateral surface 
nearest the portion of Smailer diameter, the 
said slot, and clearanceway being in axial 
alignment, and a setting element coilplis 

20 
ing a laterally flanged disle of appropriate 
size 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-controlling element but readily 
separable, so as to permit such rotation, by 

separable, so 
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Innoying said lock-controlling element axially 
With respect to said setting eleinent. 

17. A permutation mechanism for a key 
less lock comprising a mounting element, : 
a bolt-operating spindle rotatabiy mounted 
therein, and spindle-locking mechanism 
comprising permitation tunnbier's prevent 
ing a rotation of said spindle except when 
said tumblers have been set in accordance 
with a predetermined combination, the parts 
forming the locking connection between said 
spindle and said tumble's including tum 
bler-locking means calised 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 said: spindle to said locked 
position, either by an equal return 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. . . . . . ... 

in witness whereof. I have hereunto 
signed my name. 

ALEXANDER. G. HATCH. 
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