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Unrrep StaTtis PATENT OFFICE.

JOHN F. FOSTER, OF MARCELINE, MISSOURL

'COMBINATION-LOCK.

SPECIFICATION forming part of Letters Patent No. 479,412, dated July 26,. 1892.
Applicatioﬁ ﬁ_.led December 2, 1890, Serial No, 373,317. (Model,)

To all whom it may concern:

Be it known that I, JoaN F. FOSTER, of
Marceline, Linn county, Missouri, have in-
vented certain new and useful lmprovements
in Combination-Locks, of whichthe following

~is a full, clear, and exact description, refer-
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ence being had to the accompanying draw-
ings, forming a part hereof. -
My invention relates to what are known as
‘“combination” or “permutation” locks, and
the objects of my invention are to produce a
combination or permutation lock which shall
be simple, strong, durable,and ecomparatively

inexpensive in construction, and which shall

be adapted for effective application to the
doors of safes, buildings, apartments, and to
all kinds of doors and other similar structures

which require to be securely locked for the

protection of persons or property.

A further object of my invention 18 to pro-
videacombination or permutation lock which,
in addition to the advantages above men-
tioned, shall be*capable of a great variety ol
combinations, and the construction of which
shall be such as to preclude all possibility of
effectively tampering with thelock and of be-
ing opened by unauthorized persons not hav-
ing knowledge of the combination in which
the lock 1s set. |

To the above purposes my invention con-
sists in certain peculiar and novel features of

construction and arrangement, as hereinafter

desceribed and claimed.

In order that my invention may be fully
understood, I will proceed to deseribe it with
reference to the accompanying drawings, in
which— |

Figure 1is a perspective view of adoor hav-
ing my improved lock applied thereto: Fig.21s
a central vertical longitudinal section of the
same on the line 2 2 of Fig.1l. Fig.31isa
transverse vertical section of the same on the
line 3 3 of Fig.2. Fig. 41is a detached per-
spective view of the locking-bolt with its
revoluble collars and interposed stationary
washers in operative position upon the bolt.
Fig. 5 is a detached perspective view of one
of the revoluble and radially-recessed permu-
tation-disks of the lock. Fig. 6 isa detached
perspective view of one of the revoluble col-
lars for the locking-bolt. Kig.

§

| perspective view of one of the interior bear-

ing-plates of thelocking-bolt. Fig.81sa hori-
zontal longitudinal section of a modified form
of the lock, the lineof section being taken on
the line 8 8 of Fig. 9. Fig. 9 Is a transverse
vertical section of the same on the line 9 9 of
Fig. 8. Fig. 10 is a detached view, in side ele-
vation, of one of the blank disks.

 Inthesaid drawings, A designates a portion
of a door,it being understood that the said door
is of any suitable or preferred form and ma-
terial, and is to be the door of a safe, a build-
ing, an apartment, or of any other suitable or
preferred locality, it being also understood
that A may-designate any structure similar
in purpose to a door—thatis, for closing a re-
ceptacle of any kind, so as to conceal and pro-
tect the contents thereof. In this dooror sim-
ilar structure A is formed a mortise A’, which
is of such form and size as to properly receive
the casing and operative mechanism of the
lock, the said mortise opening at its outer end
through the outer edge of the door or similar
structure. The inclosing casing of the lock
consists of an outer end or face plate C which
is of elongated rectangular form and of such
length as to extend at itsends above and be-
low the upper and lower walls of the mortise
A’, the said face-plate being countersunk in

the outer edge of the door, and being also se-.

cured removablyin position bysuitablescrews
D or equivalent devices, which pass through
the ends of the face-plate and enter the door
above and below the mortise. The casing of
the lock is also further composed of a top
plate ¥ and a bottom plate I, said plates be-
ing united at their outer ends to the face-plate
(and corresponding in length and width with
the length and width of the mortise A’. The
inner end of the lock-casing is formed by an
inner or back plate G, which is suitably united

| to the inner ends of the top plate E and bot-

tom plate F, and which corresponds in length
and width with the height and width of the

| mortise A’, while the sides of the lock-casing

are formed by two side plates II, which are
suitably united to the adjacent edges of the
top and bottom plates, and also to the back
plate, the said side plates corresponding 1n
Jength and height to the length and height

7isa detached | of the mortise A’. Upon the inner sides or
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surfaces of the side plates I are formed four
longitudinal horizontally - extending and in-
wardly-projecting guide-ribs I, the said ribs
being arranged in two oppositely - disposed

5 pairs, each of which is formed ‘upon one of
the side plates H, and onerib of each pair be-

ing at the upper part of the plate, while the
companion rib is at the lower part of said

- plate. DBetween these two pairs of horizontal
ro gulde-ribs are interposed a number of detach-

~ able standards or supports J for the locking-
bolt, tobe hereinafter deseribed. At opposite
sidesof its end portions each of these supports
orstandardsdJisformed withapairof opposite-

15 ly-disposed grooves or notches L, there being
thus four of these notches or grooves arran ged

in pairs at opposite sides of the standards
and at the ends of the same. These 2Tooves

or notches L receive the guide-ribs I, and

20 thus said ribs sustain the supports J in par-
allel vertical position within the casing of

the lock. Midway of its length each support

or standard J is formed with an openin g R,

the axis of which when the standards or sup-

25 ports are in proper operative position extends
longitudinally of the casing, and from each

of these central openings R extends radially

a flat or narrow recess or notch I’y which also

- extendsentirely through the supportor stand-
o ard transversely. A cavity or depression M

| Is formed in each of the two opposite wider
sides or faces of each support or standard J ;

the margin of said cavity or depression being
circular and concentric with the opening R.

35 Atitsupperand lower parts each of the wider
- sides or faces is also formed with two shoul-
ders Q, each of which is of segmental form
and each of which is also concentrie with the
opening R and with the margin of the cavity

jo or depression M, it being thus understood
that there are four of these shoulders dis-
posed in two pairs at opposite sides of the
standard or support. At thein ner extremity

- of the interior of the lock-casing is located g
45 flat plate Y,the wider sides of which are left
perfectly plain and the edges of which are
formed with recesses or notches correspond-
ing with the recesses or notches L of the sn p-
ports or standards J. In the center of this

5o flat plate Y is formed an opening Y’, for a
. purpose to be hereinafter explained. Ateach
- end of the interior of the casing of the lock is

located an auxiliary supporting plate or |

standard K, the outer side of which is per-
55 fectly plain, while its inner side is formed
| centrally with a cavity or depression K’ and

also in its middle with an opening K’’, cor- |

responding precisely in form and location
with the openings Rin the supports or stand-

6o ardsJ. Each of these auxiliary standards or

supports K is, furthermore, formed at its
edges with notches or grooves corresponding
in form and location with the notches or
~ grooves L, in the edges of the standards J.
65 Between the inner side of the face-plate C

a block Z, which correspdnds in height and
‘width with the height and width of the in-
terior of the lock-casing and which is also of

such thickness as to fill the space between
- the said outer auxiliary standard and the

sald face-plate C. Two screws D’/ are in-
' serted through the face-plate C and impinge

| at their inner ends upon the upper and lower

parts of the outer side of the block Z,so as to

| retain the standards J and K and the plate Y

and also certain of the other operative parts
| of the lock in proper position, as hereinafter
more fully explained. |

P designates a number of permutation-
| disks, each of which is marginally of circular
form and also of flat form transversely.
Through the center of each of these disks is
formed an opening R of circular form mar-
| ginally, and from this opening radiate eight

than one) of narrow recesses S, each of which
| extends transversely entirely through the
~disk. The middle of each side of the disk is
formed with an outwardly-extending boss N,

or any suitable or preferred number (more

70

75

8o
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and the margin of each disk is formed or
l provided peripherally with a number of nu-

merals or other characters, each of which is

in exact alignment with the outer end of one
of the recesses S. When in proper operative

| J, the marginal portions O of each disk also
being interposed -between the segmental

| innermost disk and of the outer side of the
outermost disk respectively enter the cavities

the standards J blank disks P/, which have
each a central opening R, but each only a,
single radial recess S. Theso blank disks are
also marked marginally with numerals or

| or any desired number) serve only to mystify
‘unauthorized persons who might attempt to

disks as well as the operative disks.
U designates the locking-bolt, the said bolt
being of elongated cylindrieal form, but of
| greater diameter throughout a portion U’
near its outer end than throughout its prin-
cipallength. The outer extremity of the bolt
1s formed with a cylindrical head ¢’, between
which and the outer end of the enlarged por-

tion U’ is located a reduced portion I3’ ,fora

| purpose to be hereinafter explained. The
| enlarged portion of the bolt passes horizon-
tally through an opening Z’ in the middle of
the block Z, while the body portion or reduced

inner part of the bolt extends horizontally

and the outer surface or side of the outer through the openings. R in the disks P and
auxiliary standard or support K is interposed { the corresponding openingsin the blank disks

position, the two bosses N of each permuta-
| tion-disk P enter the two adjacent cavities or
recesses M of the two consecutive standards -

and are interposed between the segmental re-
cesses of the end auxiliary standards K. CAb
intervals are interposed between certain of

| open the lock by leading such persons tosup- -
pose that it is necessary to adjust the blank

95

100

shoulders Q of thesaid standards. The bosses
and marginal portions of the inner side of the

105

1J0

characters similarly as are the operative disks
P; but said disks (of which there may be two
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P’ and in the auxiliary end supports K and |

end plate Y. This inner part of the bolt is
surrounded by a number of revoluble collars

V, having each a radially-extending wing or |

lug W, the said collars and wings correspond-
ing 1n width and each being of a width cor-

responding to the thickness of the permuta- ;

_ tion-disks P and the blank disks P’.

15

Between each successive pair of the collars

of said spring pressing against the innerend
of the head C/. Thus it will be seen that the
tendency of the spring D’ is to hold the bolt
in its outward position. _

~ In Figs. $ and 9 T have shown a modifica-
tion of my invention whereby the rotation
of the permutation-disks for throwing oft or

| forming a combination is facilitated. In t_his
instance each of the permutation and blind

V is interposed a washer X, each of which | disks is formed on one side with & circular

- corresponds in width orlength with the width

or length of the collars V, so that each collar
V is separated from the next succeeding collar
V by a space equal to itsown width orlength.
Kach washer X is rendered stationary upon

~ the bolt by a set-screw Y’/, the inner end of

20

20
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40

45

55

6o

which impinges upon the bolt and thus pre-
vents the washer from turning. - It isto be ob-
served that the collars V and washers X cor-
respond in diameter with the diameter of the
enlarged portion U’ of the bolt, so that when
the collars and washers are in position the
external surfaces of the bolt and its collars
and washers present a uniform diameter. At
the extreme inner end of the bolt U 1s mount-
ed a washer X’, which corresponds in all re-
spects with the washers X, previously de-
seribed, and which is retained in position by
a set-screw Y'//, corresponding in all respects
with the set-screws Y. The bolt U 1is ar-
ranged to move longitudinally in the lock-
casing, and when at the inner limit of 1its
movement the sald washer X’ i1s received by
the cenfral opening in the end plate Y, while
when said bolt is at the outer limit of its

movement its end washer X’ enters the cen-
tral opening of the inner auxiliary stand-
ard K. |

One of the side plates Il of the lock-casing
is formed with an opening F’ to permit the
permutation-disks to properly rotate without
being impeded by contact with the said side
plate, and the opposite side plate H is formed
with an elongated horizontal opening E’.
This opening E’ is of twice the length of the
space occupied by the permutation and blank
disks of the lock, and the upper and lower
margins of said opening are preferably dove-
tailed to receive the dovetailed upper and
lower margins of a slide G/, whichis arranged
to be moved longitudinally in the opening E’,
so as to expose or conceal the marginal or pe-
ripheral characters upon the disks of the lock.
A suitable knob or handle G’/ projects out-
wardly from the slide G” and serves to facili-
tate the moving of thesame. From theouter

end portion of the bolt U, or, in other words,

from its enlarged portion U’, extends radially
a finger-piece A’, which projects through and
is movable in a horizontally-elongated open-
ing or slot Z”" in the corresponding side of
the block Z,beforedescribed. A spiralspring
D’ surrounds the reduced end portion of the
bolt U’, between the head C’ and the outer
end of the enlarged portion U’ of the bolt,
the inner end of the spring pressing against
the outer side of the block and the outer end

marginal set of gear-teeth Q. A number of

short stub-axles J’, corresponding in number
with the number of the permutation and

blind disks, are inserted horizontally through

that side wall or plate H of the casing which
is adjacent to the opening E, and each of sald
stub-axles carries upon its inner end a bev-
eled gear-pinion I/, each of said pinions mesh-
ing with one of the circular sets of gear-teeth
Q. A knob K’ is also formed or mounted
upon the outer end of each stub-axle, and the
arrangement is such that by turning the axle
J’ the disks shall be also rotated upon the
bolt U. This obviates the necessity of apply-
ing the fingers directly to the peripheries of
the disks, as is necessary in the construction
previously described.. In all other respects
the structural features of the two arrange-

‘ments are precisely alike.

In order to retract the locking-bolt U and
thus unlock the door, it i$ necessary to open
the slide G/ and turn the disks until the
required characters constituting the combi-
nation areexposedin horizontal series through

' the opening K’ of the lock-casing.” Thewings

W will then all be in alignment,and the bolt

may be readily retracted by the finger-piece
A

When the required combination is not
thus brought to view, it is impossible to re-
tract the bolt, because one or more of the

-wings W will be opposed inanyinward move-

ment by the closed portions of the adjacent
disks. As soon as the finger-piece is released
the spring D’ will shoot the bolt or throw it
outward, locking the door.

From the above deseription it will be seen
that I have produced a permutation or com-
bination lock which is simple, strong, dura-
ble, and inexpensive in construction, and also
capable of application to a great variety of
situations. Furthermore, thatitisimpossible
for any one to tamper with the lock or to re-
tract the bolt without first knowing the com-
bination at which the lock has been set. |

Having thus described my invention, what
I claim as new therein, and desire to secure
by Letters Patent, 1s—

1. A permutation-lock comprising a casing
having guide-ribs upon the inner surfaces of
its sides, a number of supports or standards
having notches upon their edges to receive
the ribs, and also having each a central open-
ing, a central cavity in the side of the sup-
port or standard having a circular margin,
and an upper and lower segmental shoulder
formed upon the side of the standard con-

centric with the margin of the cavity, and

Q2
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a number of revoluble permutation -disks,

‘each provided with a central opening'and on

each side with a boss having a circular mar-
gin toregister with the margin of the standard
cavity, and a circular periphery registering
with the segmental shoulders of the stand-

ards and having, also, a number of recesses,

each communicating at its inner end with the
central opening of the disk, substantially as
set forth. |

2. A permutation-lock comprising a suit-

able casing, a number of standards or sup-
ports having each a central bore, 2 number of

operative permutation-disks having each also.
a central opening, and a number of recesses

opening radially from said central opening,

and a number of intermediate blind disks

having each a central opening and also a sin-
gle radial recess opening from said centra
opening, substantially as set forth.

. A permutation-lock comprising a longi-

‘ tudinally-movable bolt having a reduced body

portion, a number of collars mounted revolu-
bly upon the reduced portion of the bolt and
having each a radial lug or wing, and a num-
ber of stationary washers also surrounding
the reduced portion of the bolt and retained
in position by set-serews, substantially as set
forth. |

4. A permutation-lock comprising a suit-
able casing having a number of guide-ribs

upon the inner surfaces of itssides, anumber

of supports having notched edges to receive
the guide-ribs, a nnmber of revoluble disks

mounted in cavities in opposite sides of the

supports and having each a central opening,
and a number of radial recessesopening from
said opening, and a locking-bolt extending
through said openings and provided with rev-
oluble collars having each a radial lug or
wing to euter one of the radial recesses, sub-
stantially as set forth. |

5. A permutation-lock comprising a suit-
able casing having guide-ribs upon the inner
surfaces of its side walls, a number of su

ports having notches in their edges to receive |
sald ribs,and having also each acentral open-
ing and a circular cavity in each side, a lock-
ing-bolt having anumber of revoluble collars,

H

479412

eachprovided witharadiallugorwing,a num-
ber of revoluble permutation-disks mounted
revolubly in said cavities and having each a
central opening, and a number of radial re-

cesses opening from said central opening,and

a spring surrounding the bolt and operating
to retain the same in its outermost position,
substantially as set forth. |

6. A permutation-lock comprising a suit-
able casing, a number of supports mounted
therein, a block mounted in the outer part of

the casing, a bolt extending horizontally

through the block and supports, a laterally-
projecting finger-piece carried by the bolt, a

and screws passed through the end of the
lock-casing and impinging upon the block,

substantially as set forth.

7. A permutation-lock comprigsing a suit-

able casing having an opening in one of its

side walls, a slide working in said opening,
and a number of permutation-disks mounted

- revolubly within the casing and having char-

acters upon their peripheries, the peripheries
of the disks being exposed through the open-
ing when the slide is moved into open posi-
tion, substantially as set forth. |

8. A permutation-lock comprising a suit-
able casing having guide-ribs upon the inner
surfaces of its side walls, a number of sup-

ports forthelocking-bolt having central open-

ings and notches upon their peripheries to
receive the ribs, a plate located at the inner
end of the lock-casing and having notched
edges and a ceutral opening, auxiliary sup-
ports at the endsof the casinghaving notched

‘edges and a circular cavity in one side and

50
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slot in the block to receive the finger-piece,
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3¢ |

also a central opening, a block located in the

outer end of the casing and having a central
channel for the bolt, and screws passed
through the outer end of the casing and im-
pinging upon the block, substantially as set
forth. |

In testimony whereof I affix mysignature in

p- | presence of two witnesses.

| JOHN F. FOSTER.

Witnesses:
(FO. Y. THORPE,
H. E. PRICE.
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