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UNITED

STATES PATENT OFFICE.

 PAUL ZIRON, OF NEW YORK, N. Y.

. PERMUTATION-LOCK.

No. 924,871,

~ Specification of Letters Patent.
 Application filed June 23, 1908. Serial No. 439,963,

To all whom ¢ may‘éoncem:

" Be it known that I, PAuL Z1RroN, & citizen

of the United States of America, residing In

" the city, county, and State of New York,

LO

have invented certain new and useful Im-

‘provements in Permutation-Locks, of which

the following is & specification. =~

~ This invention relates to multiple key or

permutation locks particularly to that class

of

ments are identical in size and shape and are
iven different relative positions for each op-

given , i .
erative permutation of the lock. - ,

" The principal object of the inventioil-is to

15

20

25

provide a novel and improved construction

for the adjustable elements and a novel.

means for effecting their adjustment to any
one of the possible operative permutations.

A particular object is to provide a simple
lock mechanism either with or without keys

and capable of ready adjustment to any one |

of a large number of permutations.

L L ]

A further particular object is to provide for
the use of a master key or master permuta-
tion which may serve for a series of locks. :

The objects of the invention are obtained

| through,the peculiarly novel principle ap-

30

35

plied in the construction and arrangement | sh .
| as many tumbler elements as may be de-

of the tumblers or detent members. |

Tn the drawing Figure 1 represents the in-
vention applied to a
2 a detail of the key,
modifications, while Fig. 6, a diagram of

tumbler positions with an arrangement of

rotatable disks for a keyless lock.

. The distinctive feature of this invention

_40
45

50

is the employment of tumbler or detent ele-

ments-the fulecrums of which are capable of
 gdjustment in a number of relatively varied

tion or operative positioning of the detent
members. An elementary form of this con-
struction is illustrated in Fig. 1.7 1 1s the

front plate of the lock, 1’ the keyhole and 2
the rear plate, shown partly broken away. |
3 is the bolt controlled Bif

e

4, and 5 and 5’ are two lever tumblers ful-

 crumed at 6 and 6’ respectively on pins at-

tached to slotted plates 7 and 7’ guided on

 gtuds 8, 8’ fixed to the front plate of the lock.

55

The head of stud 8 may be engaged by a
serew-driver through a hole 9 in the rear

Ela.t_e, 2 or may terminate in a milled head or
e otherwise adjustable to clamp the ful- |

locks in which the tumblers or detent ele-

key operated lock, Fig.
Figs. 3, 4 and 5 detail

permuta- |

a suitable spring

1 erum plates in any of their possible positions.

Each tumbler 5, 5’ is controlled by a spring

. Patented June 15, 19090, |

as 10, 10" tending. both to rotate 1t and to

displace its fulerum plate. At 11 is a key of

the form shown in Fig. 2, engaging the tum-
blers. The key may throw the bolt a short
distance sufficient to cause the member 12 of

‘the bolt to engage the tumblers (and be

forced back against its spring 12%) until
their gatings are in position to receive 1t;

the position of parts then being as shown.

A further movement of the key withdraws

the bolt. Only a key having bitings corre-

sponding to the positions of the tumblers 9,
5" will operate the lock. . To change the key
the bolt is held withdrawn by hand or other-
wise. The stud 8 is then loosened releasing
the fulerum slides and a different key m-

‘serted and turned to the position shown in

Tig. 1, and stud 8 tightened, thus locking
the slides in a new arrangement. When

stud 8 is loose the tumblers are free to move
under the action of the tumbler springs to

the positions corresponding to the respective

bitings of a key, while still engaging the

member 12 in their gatings. -

"While for the sake of cleamesé I have

shown only two tumblers 1t 1s obvious that

sired can be employed; the number of per-
mutations being the number of possible op-
erative positions.which may be given to the

fulerums.

" While not'shown in the drawing, it will be
at once obvious that the tumblers are imited
in their movement by a stop suitably posi-
tioned to '
withdrawn from taking such positions as
would prevent the introduction of the key

positions; each possible adjustment of the | through the keyhole.

fulerums corresponding to & new

In order to operate the lock by a master
key I 'provide two sets of tumblers,
ter key engaging only the second set. i
order to-allow the bolt to be moved by the
master key it is necessary to. modify the

‘member 12 as shown in Figs. 3 and 4. 12
| and 12" are two spring controlled shdes

prevent them when the key 1s

60
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85

90
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the mas-
In .

100

working in guides on the bolt and each hav-

ing a stud as 13, 13’ adapted to engage a-f11 -
angular block 14

pivoted on a pin. The

105

slide guides on the bolt and the support for

=

‘the triangular member 14 are provided by a

plate 16 fast to the bolt by means of screws
17 and having & ﬂanie 18 forming one of the
guide walls for the s ides and a r1b 19 form-

119~



18 a bearing for

10

 ing the other slide wall. The rib 19 is offset | ends 24 of the tumblers.
and 1n the arm thereof formed by the offset
the pin carrying block 14: |

The block 14 prevents both slides movin

back at once but allows: either one to do so
_ nging the parts as to allow
the slide 12’ to normally bear against the are
~ of ‘the ordinary tumblers and 12" to bear
~ against the master key tumblers  the ‘bolt -
may be thrown when the gatings of either
set will receive its appropriate sli e, the other
slide being forced b ack a

alone. By so arra

ainst its spring.

. “The master key tumblers may or may not

 slides as 15, 15/

20

have adjustable fulcrums. If it 1s desired
to have them adjustable , a8 well as the ordi-
I provide two sets of fulerum
. , Kig. 5, both guided upon the

- studs 82 8°. Tt will be seen that the lower
slides work freely on stud 8% but can be

nary tumblers,

- - L

bound by

screwing in the stud 8% while the

- upper shides work freely on stud .8° but can
blyscrewing in the head of the fixed -
_ n this way I can adjust the ful-

. crum positions of either set of tumblers with-
* 25

be bound
Stlld 8 ®,

P
[

out disturbing

set. - With such a lock I may have either the

~ sum of che.
- by'using a
- tumblers at

30

ermutations of the

the whole series: In using both sets of tum-

~blers.with oneke: the triangular member 14

- should be reversed in position on its

~ to:prevent inde endent motion of the slides -
- 12" and 12" or t e shides otherwise held. Tt N
now claimis: - 7 R
- 1. Inalock, a plurality Of..tﬁmb_lers,fjp_i#; o

35

~ the first ward-of the key, the .
extending beyond the_ bolt and not engag-
- Fig. 6 diagrammatically
40

should be noted that the bolt is

plication of

such for example as a safe lock: - In Fig. 6 is

~ shown'the pin 20 which carriesat its end out-

‘side the safe the

45

‘ thumb-wheel
for.operating the lock. ' On the

 disks-or'cams 21. In Fig. 6 theso cams are

“indicated as |
~ actual practice, however,

~ Invention to this class of locks, however, the

~cams 21 may be treated as if fixed to the
~-shaft 20.. The tumblers
55

' F

from the pin 20 by suitab

purpose -of showing the application of the

grammatically by the lines 22, each

~of the tumblers adapted to colperate with

60

65

the detent are indicated at the point 24:
the tumblers are-alined

when the ends 24 of )
the detent mechanism-: may be operated.

The fulerum points 23 are ad ustable to effect -

© Imay. assume |
attached thereto
osition shown in

different permitations.
that the pin 20 and cams
have been brought to the 1
lig. 6 by a 30° retatior sufficing to aline the

“tumblers

‘the ‘adjustment of the 'other

_ two groups or
ey which will engage both sets of
once have the permutations of

In S0 as

moved by
other wards

R --forvﬁxing'.-the-p
the invention to a keyless lock | ~ 2. _ |
otal bearings for the tumblers,
permutations in the lock, means

the tumbler bearings to one bolt-operating
110

(not shown)
yper the shaft 20 are
indicated a number of eccentrically mounted | _ |
ams 21 . 6 tumbler bearings
being fast to the pin 20. In S
|- 3 In a lock, a plurality of détent mem-
bers, pi?o_ta’l"b._earings for the detent mem-
‘bers, means for bringing the detent members

| 1t is understood |
that these cams are indelpendeptly a;ctua;tield-,
egearing. For the

are indicated dia-
being

shown as fulerumed at a 'oint"_23. ~The ez}ds_ 4. In alock, a plura

{1ngs in a pluralit
| tive position, antl & second
[ independent of the first set. SO
of tumblers, sup-

' porting means on which t

‘bearings o

. the- _ If now it be de-
‘sired to change the combination so that in-

‘stead of & 30° movement of the pin 20 2 90°

movement thereof is required the tumbler

fulerums 23 are loosened, the ends 24 of the
held alined in the detent member,

70

and the pin 20 moved in amount according

‘to the combination for which 1t I8 desired to
lock. *This movement of the pin 20

set the

| moves the tumblers with fulerums 23 around
‘the point 24 as a pivot, the fulecrums moving
| I the arc

zero position

75

, indicated by the dotted line 25
‘When moved a distance according to the

combination desired, the fulecrums 23 are se-
cured and the detent member removed from
the ends 24 of the tumblers. The. pin 20
ay now be moved back to 1ts : 081
and the lock is set and ready for operation.

80

- -While I have shown the lock in an elemen- .

tary form the invention is capable of wide

application without departure from the dis-

tinctive feature which so far as I am aware is
entirely newin the art. TR

tumbler gatings may be ef-

nicety of adjustment which as those ‘skilled

in the art will understand renders possible
umber of permu- ~

tations.

the employment of a great n

- Having described my invention, what T

q

‘otal bearings for the tumblers, and ‘means
. ivotal bearings in a plurality
| _of'bolt—operat_m”g-rela'.tive,arrangements_;' O

2 In a lock, a plurality of tumblers; piv-

being changeable in position to

for mo ving

combination, the same means changing the

combinations.

k

ljusting the posi-

Into- ome bolt-operating. dp'ositioning, and

means for differentially a
tions of the pivotal besri

to permit. the detent members to be brought
120

1ty of tum lers,an o

Into other bolt-operatin positionings, -

to other bolt-operating

.85

| It should be noted. that by selecting a
proper curve along which' the fulerums
should be adjusted rather than a straight
line a remarkable degree of accuracy of regis-
tration .of the ' _
| fected; the lock is thus capable of extreme

90

95
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the bearings
provide for

1156

ngs of the detents

independent pivotal bearing for each tum. |

bler, means for adjpsting said pivotal bear- -
7 of arrangements of rela-

-8 second s

5. In a lock, a plu:ra.li\ﬁ}t:'l
epenc ent}y pivoted, meaiis for changing the
I the tumb

et- of tumblers

125

lers on the supporting 130
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‘means, whereby the throw of the tumblers

may be varied to permit of permutations in
the lock. .~ - 7 o

6. In a lock, a bolt, a lever tumbler one
arm of which coéperates with .the bolt to

control the movement of the same, a support
on which the tumbler is pivotally mounted, |

means for shifting the bearing of the tumbler

- to another position on the support to vary

10

the throw of the tumbler lever and efiect per-
mutations of the lock while maintaining the

codperative relation of lever arm and bolt.

7. In a lock, a tumbler, a bearing on

which the tumbler is fulerumed-to have -a

15

rocking movement, and. means for shifting

the tumbler fulerum to vary the throw of the

tumbler and thereby to effect permutations

in the lock.

. 8. In a tumbler lock two sets of tumblers

20

‘set, and means for preventing release of the

 fence mechanism except by the operation of |; | |
S - | ing in said tumbler and means for fixing the

each set normally capable of releasing the

fence mechanism independent of the other

‘both sets. -

29
 blers, each set capable of independent rela-
tive adjustment of the fulerums of its tum-.|

30

| .'_3;5 |

9. In a lever tumbler lock two sets olf tum-

blers and each set capable of releasing the
fence mechanism independently of the other
set and means for preventing release of the
fence mechanism except by the operation of
both sets of tumblers substantially as set
forth. - S

~10. In a lock, two independently movable
integral fence members, a set of tumblers co-

operating with one of said fence members, |
and a second set of tumblers cobperating

with the other of said fence members, and

means controlling the operation of said fence

40

members independently of each other where- |.
by one or the other of said sets of tumblers

 may control the operation of the lock.

“each movable independently of the other, a

45

11. In alock, a bolt, two slides on the bélt,

plurality of tumblers codperating with each

slide, and means whereby one or the other |

- of said slides may be operated to permit the

50

bolt to be thrown.

- 12. In alock, a bolt, two slides on the Bolt,' |

each movable independently of the other, a

set of tumblers cooperating with one of the

slides, a second set of tumblers codperating

05

60

of tumblers.

with the other slide, means controlling the

- ‘operation of each slide independently of the

other to permit the bolt to- be thrown
through one or the other of said sets of tum-
blers, and means for locking the slides to-
gether to operate the bolt through both sets

-13. In a lock

| tive position, consisting of means for
‘the pivot of said tumbler in a plurality of

pivots. = T
In a lever tumbler lock two sets of

8 tumbler, & pi*v;)t ther_eff;ir a

and means for altering the angular motion of

g

said tumbler necessary to bring it mnto opera-

different positions.

- 14. In = lock, a bolt, two sets of tumblers

mng

65

for permitting the operation of the bolt, the

‘one set independently of the other sef, and

two fencge mechanisms, one codperating with -

each set of tumblers, and means allowing one
or the other of said fence mechanisms to be

|.operated independently of the other. _

- 15. In a permutation lock, a tumbler, a

pivot therefor, and means for arbitrarily fix-
75

ing said pivot in one of a plurality of different
bolt-operating positions. L
. 16. In a lock, a bolt, two sets of tumblers
for controlling the operation-of the bolt, one
set independently of the other set, all of said

| tumblers being positioned to be -operated
from a single key and means allowing either.

of said sets of tumblers to be operated alone.
17. In a lock a tumbler on & pivot, a gat-

‘ent bolt-operating positions.

18. In a lock, pivoted tumblers, and means:
usting the fulerum of each tumbler in- -

for ad]

dependently of the others. -
19. In a lock, tumblers, Ifivotal bearings

for the tumblers, the pivotal

tions. |

and means for altering the disposition of said

21. 1
tumblers, each set normally capable of re-

leasing the fence mechanism independent of

the other set: S -
29 In a lock two sets of tumblers, each

set capable of independent relative adjust-. 105 '

ment of the fulcrums of its tumblers and

each set capable of releasing the fence mech-

anism independently of the other set.

23. In a lock a fence, a.plurality of tum- -
‘blers in the path of said fence, and slides
composing said fence incapable of joint mo-

tion with respect to said tumblers but capa-
ble of independent motion with respect ¢ 2

portion of said tumblers.

‘Signed by me at New York citjf” 'this:'22nd.
day of June 1908. -~ o

_  PAUL ZIRON..
- Witnesses: |

F. J. ERWIN, -
CHARLES D EDWARDS.

pivot of said tumbler in a plurality of_diﬂ’er-g

_ | bearings being

differentially disposed in-one bolt-operating

| position, and means for relatively shifting

the bearings -to other bolt-operating posi-
| o - 99

'20. In a lock independently pivoted tum-
blers having differentially disposed pivots

80
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