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Lo all whom it may concern. | | a bolt-plate 17 fastened in proper position on
. Bei1t known that I, MorTimMer B. MiLLs, a | the frame 18 above the drawer, .Wﬁ)li(‘;h frame
- ctizen of ‘the United States, residing at Chi- | contains the ususal recess 19 registering with -
cago, 1n the county of Cook and State of Illi- | the slot 16 to receive the locking-bolt. In -
"8 nois, have invented g new and useful -Im- | the construection lustrated, this bolt, repre- go
provement in Permutatiori—Locks, of which | sented at 20, is in the form_ of a disk having |
the following is a s ecification. |4 portion cut away to form the straight edge -
- My invention relates to.an ihprovement in | 21, the disk being also cut away to form . an
permutation-locks; and my object is to pro- | offset 22 extending at a right-angle to the
10 vide a novel and simple construction of per- | edge 21, and adjacent to which a notch 23 g5
- mutation-lock, to adapt it, inore particu- | is formed, the disk being centrally secured on
larly, for desks and drawers, for padlocks, | g pin 24 journaled in the -upper part of the
and- the like, and which shall enable the | plate and carrying on its outer end a milled
Fa,:ts to be readily assembled by unskilled Eead 25 by which to turn it. On the inner
abor in the manufacture of thelock. - | faceof the late is pivated a pawl 26 adapted 7¢
~In the accompanying drawings, Figure 1 | to engage the notch 23 when in registry with
1s a partly sectional inner-face view of my | its free end, the tendency to such engage-
improved lock as adapted to be applied<o a | ment being. oroduced by a spring 27 con-
~ drawer, and showing it in Jocked | condition; | nected with fo’e pawl; and from the free end -
20 Fig. 2, a similar view of the same, showing it, | of the pawl there extends a finger 28 for the 75

- 15

in unlocked condition, and Xig. -3, an en- | purpose hereinafter explained.

layoed section taken at the line 3 on Fig. 1 |~ The particular mechanism thus far de-
and viewed in the direction of. the arrow. | scribed is not, ‘as to 1ts details, essential to
Fig. ‘4 is a perspective view of one of two my invention, which is embodied in the

25 similar -tumﬁlers employed in the construc- ‘mechanism deseribed as follows: 80

- tion; Fig. 5, a perspective view of the per- |  In the lower edge of the plate 13 is formed

muting stop-disk which engages with the | a socket 29, ransversely through which ex-

~ tumbler of PE'ig.fl;Fig. 6, a similar view show- | tends a statifnary pin 30 having journaled
ing the other of the two tumblers in mesh | upon it the primary finger-operated actuat-

30 with a pinion on the lock-operating star- | ing device of the lock shown in the preferred g5
wheel; Fig. 7, a similar view of ‘an- annular- | form of a star-wheel 31 provided centrally on
disk detail, and Fig. 8, a similar view of a | its inner face with a pinion 32, The star-.

_cap detail adapted to cooperate -with the | wheel shown is provided with five points at. -
tumbler of Fig. 6 for changing the combina- equal intervals apart with the periphery con- .

35 tion and with the disk of Fig. 7. Figs. 9 and | caved between them, and it is.so posifioned g
10 are views like those presented, respec- | in the recess as to_cause the points to pro-
tively, in Figs. 1 and 2, but showing a modi- | trude beyond its lower edge, when they suc-
fied construction of the lock adapting it for cessively register therewith, to render them .

-~ use on a roli-top desk, or the like; and Fios. ‘conveniently accessible for manipula.ing the

.40 11 and 12 are views in vertical sectional e%_ - | lock, as and for the purpose hereinafter . g5

~ vation of padldcks equipped with my im-| seribed. 7 T | '

provement.in a form adapted for that spe:| The wheel '31-_'ﬁrith-flits'.pro.j"ectihg points
cies of lock and respectively showing it in | and the pinion 32 form essential elemerits of
locked and unlocked condition. * ‘ ‘my 1mproved lock, and it is important that

4> Referring particularly to Figs. 1 to 8, 1n- | the number of teeth on the pinion shall 100
-clusive, 13 is the sup orting-plate for the | either correspond with the number of points
. mechanism, and iti-s.agaptedtobe fastened Fon the wheel or be g multiple thereof. A
~ against the recessed face of g, drawer, or the | shaft 33, carrying- on its outer end a milled
'l,iie (not. shown), -being provided with’ a | head 34, is journaled in a bearing 33t.extend-
°0 flange 14 which projeets at aright-angle from | ing from the face of the plate in vertical aline- 105
- 1ts .u_pger edge to extend over the correspond- '_]_Enent with the pin 24 and carries ]Q(_:)s'ely upon
ing edge of the drawer-face, and through | it a tumbler 35 in the form of a disk having
which 1t may, as usual, be screwed down | peripheral teeth 36, shown to be thirty in
~upon such edge. In this flange is }frovide'd- number and thus a multiple of the teeth on' =
56 g slot 15 to register with a similar slot 16 in | the pinion 32, which meshes with the tum- 110
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its periphery. An annular cap 43

13
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bler, though the number of the teeth 36 is | operator. Thus turning the star-wheel in

immaterial. A radial slot 37 i1s provided in
this tumbler, and it also has formed in 1t
about its center a desired number of holes 38
for setting the combination as hereinaiter

described. The shaft 33 contains a longitu-
groove 39 and is surrounded adjacent

dinal | ‘
to the tumbler 35 by an annular disk 40 hav-
ing an inwardly-projecting tongue or key 41

to enter said groove for rotating the disk-with.

the shaft, and a.tongue 42 prt)jectin% from
o

osely
surrounds the shaft 33 to cover the disk 40

‘and has a lug 44 extending from it into the

path of the tongue 42 and a stud 45 adapted
to register with the circulatseries of holes 38
in the tumbler 35. A washer 46 extends
from the pin 36 and loosely surrounds the

shaft 33 to-cover the 1nner face of the cap 44.
Another tumbler 47 loosely surrounds the

- shaft adjacent to the washer and is shown to
" be of precisely the same construction as the

- radial slot 37! an

)
JT

30

~ about the inner end of the shaft and con
against the:face of the stop-disk
‘cotter-pin 53.

40

tumbler 35, being dprovided with teeth 36, a

a circular sertes of holes
38.. It is not necessary, however, that the
tumbler 47 be toothed. An annular stop-
disk 48 fits about the shaft 33 adjacent to tlll)e

“tumbler 47, with which 1t 1s caused to rotate

through the medium of a tongue or key 49
projecting into the groove 39; and this disk
13 provided on one edge with a stud 50 to
register with the circular series of holes 38,
and with a radially-extending stop-finger 51,
shown to be slightly curved, diametrically

opposite the stud 50. The elements sup--

ported on the shaft 33 are resiliently confined
one against the othér by a coiled-spring 52
ed
48, as by a

To enable the lock to be opened from the

- condition rt-%)resented in Fig. 1 to that rep-

- 8b

6O.

6b

resented in Fig. 2, the slots 37 and 37* 1n the
two tumblers must register with the finger
28 on the pawl 26, in order that said finger
may enter them and thus withdraw the

pawl from engagement with the notch 23 in-

the bolt 20 to enable the pin 24 to be rotated
for turning the bolt out of the slot 16 and re-
cess 19. To thus register the tumbler-slots,

the star-wheel 31 is manipulated in a manner

depending upon the particular combination
for which the lock is set. ‘The operation of
unlocking is started with the stop-finger 51

‘abutting against one side or the other of the
pin 30, which may be considered the zero

position. The star-wheel is turned by ap-
plying & finger, as the forefinger, to the pro-
jecting point of the wheel-and wiping the
finger down along the adjacent edge. of the
plate until another point protrudes beyond
the latter for -another similar manipulation
by the finger, these manipulations being re-
peated the number of times required for the

one direction rotates in that direction both

tumblers, since the tumbler 35 is rotated by

the pinion 32 and rotates with it the cap 43
by engagement with a hole 38 of the stud 45,
and in the rotation of the cap the lug 44
thereon abutting against the tongue 42 on
the disk 40 turns the latter and causes the

70

tongue 41, which is in the shaft-groove 39, to

turn the shaft, and also turn the tumbler 47
by reason of the engagement with a hole 38

therein of the stud 50 on the stop-disk 48;

the tongue 49 on which is in the shaft-recess

70

39, When the star-wheel has been turned -

in the one direction the predetermined num-
ber of times to bring the slot 37! in the tum-
bler 47 into registration with the pawl-finger
28, to then bring the slot 37 in the tumbler 35
into the same registration the star-wheel is
turned the predetermined number of times
in the other direction by successively manip-
ulating the
the star-wheel, as last described, the tumbler

80

85

rojecting points. In turning

47 remains stationary, since in the rotation

of the tumbler 35 in that direction the lug 44

on the cap turns away from the tongue 42 on

the disk 40, thus without causing the latter

to rotate the shaft and conseq{;lently without
causing it-to ‘rotate the tumbler 47. With

the slots of both tumblers thus brought into

registration with each other and with the
pawl-finger 28, the pin 24 may be turned to
withdraw - the bolt 20 in the manner de-
seribed. ©

To change the combination it is but nec-
essary to separate the stop-disk 48 from the

90

96
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tumbler 47, or the cap 43 from the tumbler -
35, or both, in the one instance withdrawing

the stud 50 from one hole 38' and mtroduc-

ing it into another by slightly turning the
stop-disk, and in the other instance with-
drawing the stud 45 from a hole 38 and mtro-

ducing 1t into another hole in the tumbler 35
by slightly turning the cap. Such separa-
tion may easily be eTected by mtroducing a
suitable sharp instrument, such as a blade of

a pen-knife, underneath either the stop-disk

48 or the cap 43, or under both in succession
to prize them against the resis uhce of the
spring 52.

The conscruction of the star-wheel, pmion
and parts ov t.ie shaft 33, and also of the
pawl 26 as snown in Figs. 9 to 12, inclusive,
and their operation, are the same as de-

scribed with reference to Figs. 1 to 8, inclu-

sive. In Figs. 9 and 10, the rotary pin 24
carries on its inner end a carn 54 containing a.

notch 55 to receive the pawl 26 in the posi-
tion of the cam represented in Fig. 10, and

provided with a projection 56 to engage the
pawl in the position of the cam represented
in Fig. 9. This cam extends between two
similar spring-pressed lateh-bolts 57, 57, the

tendency of their spring-pressure being to

predetermined combination known to the | force them toward each other at.their free

100
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120
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130



- ends _carr}‘.‘iiig la,_,tﬂ'eraﬁ,l tongues 58,; 58 : to enter I

gage them from th plate 17 as rep

"

10

- . plate 17 and-thus lock the de:
«  Forthe padlock, the free end of the

. 804686

4

a recess 19 through slots 15, 16, and disen-
resented
-top of 4.

in Fig, 9, as for unlocking the roll-
desk:: When the tumbler-slots and

r
-

desk. .

5 59 15 adapted to be engaged, for locking it,
- by a catch 60, against -w% | _

spring 60'-tending to disengage it when re--
leased from the locking action of a cam 61 on
the rotatable pin 24, containing a notch 62 to
‘recelve the spring-controlled pawl 26, the.
.. finger 28 of which, when it registers with the

- “tumbler-slots, ‘will be introduced into"them
- by turning the pin 24 to rotate the cam: to
~ the position represented in Fig. 12, wherein

925

30

1t turns the pawl to enter its finger into said
- slots and free the catch 60 under the action
- of 1ts spring to unlock the shackle. In the

padlock the case 63 is substituted for the

-~ plate- of the preceding figures to afford a
_.su%por.t for the lock-mechanism. =
- -Obviously, - the number of -the tumblers

- . employed; ‘with the ‘codperating means for

30

~ changing the combination of each, may ex-
. ceed two, and it 1s within my invention to
employ only the tumbler 35, though with-

- consequent reduction. to the minimum of the

40

49

possible number of changes of combinations.
~As will be observed, with‘the five-pointed
“star-wheel and pinion provided with twice |
the number of teeth, which is the construc-
~..tion shown, a complete turning -out of the |

way of a point, by wiping it with the finger

extent of two -teeth. However, the star-

- wheel may be-so operated . as always to
- cause two adjacent points upon it to pro-

50
- center therect, thereby enabling the operat-'|
- Ing-finger to manipulate each point in suc-
~cession and thus ‘double the number of
~ mamnpulations in turning the star-wheel in"
each direction.. -7

55
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trude equally beyond the edge of the socket

29 at opposite sides of the perpendicular

- What I ¢laim as new and desire to secure

L

1. In a permutation-lock, the Cbmbination

with a support for the mechanism, of a bolt, |
‘a star-wheel having' a predetermined num-
ber of points, journaled on the support to |
- protrude, by its rotation, said points in suc--

cession beyond .an €dge of the support, a

pinion connected with the star-wheel, the

%% number of teeth on which bears a predeter-

ee ends with the

E

il .

yawl- |
- finger are brought into registration, -.t-h%- pin .
. - 24'may be rotated to turn the cam 54 to the:
position represented in: Fig. 10, wherein it
recelves the pawl into the notch 55 and
- Tesistance of their spring-pressure to. engage:
. the tongues 58 on their f

ich is confined a |

‘purpose set forth.

e

mined relation to tho mumbe of soid points,

| & pair of tumblers with interengaging means

for turning one by the other, each tumbler.

purpose set forth.. -

- 2. Ina permutation-lock, the combination
with a support for the mechanism, of a bolt;
-8 star-wheel having a predetermined num-
.. .| ber of points, journaled on the support to

shackle ' '

‘congsisting of a toothed wheel containing a
slot and: journaled on the support to mesh:
‘one of sald tumblers with the pinion, and
‘releasable locking-means for said bolt coop-
erating with said slotted

70

tumblers, for the

protrude, by 1ts rotation, said points in suc-: -

cession beyond an edge. of the support; a

pinion connected  with the star-wheel, the

number of teeth on which bears a predeter-

80

mined relation to the number of said points,

a pair of tumblers with interengaging means

for turning one by, the other, each tumbler

consisting of a toothed wheel containing a
slot ‘and journaled on the support to mesh

one of sald tumblers with the pinion, per-

erating with.said slt}tt'edi

‘muting meéchanism on said tumblers and
releasable locking-means on said bolt coop-
tumblers, for the

90

'~ 3. In a permutation-lock, the combination

1. the manner described. to bring the next |
.succeeding point to project centraliy of -the |
socket 29 causes the pinion to turn to the

with a support for the mechanism, of a bolt,

a star-wheel journaled on the support to pro-

trude, by its rotation, the points thereon in
~succession beyond an edge of the support, a.

90

pinion connected with the star-wheel, a shaft

journaled on the support, a tumbler consist-
ing-of a toothed wheel on the shaft meshing

with the pinion and containing a slot and pro-

vided with holes, an. annular disk keyed to

the shaft and provided with a tongue,a cap

{ surrounding the shaft to cover said disk and

rovided with a stud to engdage one of said

holes and with a- lug to engage-with said °
| tongue, and releasable locking-means for said
1 said slotted tumbler,
for the purpose set forth. -~ =~ - =

bolt cooperating with said

4. In'a permutation-lock, the combination

trude, by its rotation, said points in succes-

‘'sion beyond an edge of the support, a pinion

connected with the star-wheel, with its teeth

100.

105 -

e
with & support for the mechanism; of a bolt,
- -star-wheel having a predetermined number
-of. points, journaled ‘on the support to pro- -

115

| forming a multiple of the number of star- .
‘wheel points, a pair of tumblers with inter-
-engaging means for turning one by the other,
-each- tumbler consisting of a toothed wheel

1,20

containing a slot -and journaled on the sup- - .

said slotted: tumblers and: bolt, for the pur-
pose set forth. R -

5. In a permutation-lock, the combination '

| port to mesh one of said tumblers with the. .-
pinion; and a spring-pawl .codperating with . -

125

N

.with a support for the mechanism, of a boit, -

“a star-wheel journaled on the s

trude, by its rotation, the points thereon in
succession beyond an edge of the suppert, &

upport to pro- |

180

"j,




10

pinion on the star-wheel; a shaft journaled on

the support, a tumbler consisting of a toothed

wheel on the shaft meshing with the pinion
‘and containing a slot and provided with holes,

an annular disk keyed to the shaft and pro-
vided with a tongue, a cap surrounding the
shaft to cover said disk and provided with a
stud to engage one of said holes and with a
lug to engage said tongue, a second tumbler

consisting of a slotted wheel on said shaft,

provided with holes, a stop-disk keyed to the
shaft and provided with a stud to engage a

‘hole in said second tumbler and with a stop-

iinger, and a spring-pawl codperating with

15

said slotted tumblers and bolt, for the pur-

- pose set forth. .

6. .In a permutation-lock, the combination

with a support for the mechanism, of g star-

20

wheel journaled on the support to protrude,
by 1its rotation, the points thereon in succes-
sion beyond an edge of the support, a pinion
on the star-wheel, a shaft journaled on the

894,520

éupport, a tumbler. consisting of a toothed

wheel on the shaft meshing with the pinion
and containing a slot and providéd with holes,
an annular disk keyed to the shaft and pro-
vided with a tongue, a cap surrounding the
shaft and provided with a stud to engage one
of said holes and with a lug to engage said
tongue, a second. tumbler consisting of a
slotted wheel on said shaft, provided with

holes, a stop-disk keyed to the shaft and pro-
vided with a stud to engage a hole in said

a stop-finger, a-

second tumbler and wit
sgring-pawl terminating in a finger to enter
the tumbler-slots, a cam journaled on the
support to engage sald pawl, and a spring-
fressed bolt with which said cam engages,
or the purpose.set forth.

. MORTIMER B. MILLS.
In presence of— P

RALPH SCHAEFER,
W. T. Jones.
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