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To all whom it MY CONCErTL:

Be it known that I, ELISHA GRAY, a citizen
of the United States residing at Hlohland

Park, in the county of Lake and State of I1li-

nois, Thave invented a new and useful Lock,
of which the following is a spectfication.
This invention relates to locks of the class

“known as ‘“ combination-locks.”

The object of the invention is to provide a
construction which is cheap, exceedingly
simple, and thoroughly efficient.

‘A further object is to provide a lock which
is silent or noiseless in its operation.

Further objects of the invention will more
fully hereinafter appear.

Theinvention consists bubsta,ntmlly in the
construction, oomblnatlon location, and rela-

- tlve arran gement of parts, all as will be more
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fully hereinafter set forth, as shown in the
accompanying drawings and finally more spe-

- cifically pointed out in the appended clalms.

Referring to the accompanying drawings

~and to the vm-ious views and reference-signs
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.Vlew taken on the line 5 5, Fig. 1.

appearing thereon, Figure 1 is a view of the

obverse face of a door, cover, or other clo-
sure with my improved Tock :.-:Lpphed thereto.
Fig. 2 is a view of the reverse face of such
dom cover, or other closure with my lock
app]ied thereto. Fig. 3 is a view of the re-

verse face of my improved lock, parts being

shown in section, the bolt being shown in
projected position. - Fig. 4 is a view illus-

trating the compound leve1 and the cams act-

5 is 'a broken sectional
- Tig. 6 1s
a detail showing the seat for the Dlungel-

ing Lhel eon. Iig.

head. Fig. 7 is a detaill view, in side eleva-
- tion, of the plunger.
view of the same on the line 88, IFig. 7.

Kig. 8 is a sectional
Fig.
9 is a detail view of a modified form of key

a,dapted for employment in connection with
~ my invention.

Fig. 10 is a detail view illus-

trating the action of the form of key showi
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in Fiﬂ 9. Fig. 11 is a view of a modified
form of key adapted for use in- conneetlon

W 1th my invention.

- Thesame reference-sign is employed to des—-

) ignate the same part wheleTeP it occurs
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throughout the drawings.

Referenee sign W deswnates the door
cover, or other 1]1(3108611‘61 _to Whmh my im-

prm’ed lock 1s apphied.

A Nﬂ model )

A and E designate plates of any smt&blef

size and form, adapted to be bolted together
and arranged to support and form be&uno‘b
for the several operating parts of the lock.

Upon plate E are formed the guides B B,

through which the bolts C D are. arranged £0
pass, and arranged upon the adjacent frame-
work of the structure to which the lock is
applied are the cooperating guides R R,
adapted to receive the ends of the bolts when
they are projected into locking position.

The bolts are normally held in thew retracted
position.

In the particular embodiment of my in-
vention, to which, however, I do not desire to
be limited, I_mount a belt or U-shaped spring
I'upon plate K at a point centrally the length
of said spring and arrange the ends of said
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spring to engage lugs G, formed on or carried -
by the bolts C D, respectively, said spring

normally acting to hold the bolts in their re-
tracted or unloeked position.

The bolts may be projected in any smtable
way against the action of spring L.
particular form shown 1 provide a plunger I
and coincidently perforate the plates A and
E and the door-closure W to receive said plun-
ger, one end of said plunger being arranged
to project through to the obverse face of ¢lo-
sure W and is constructed and adapted to be

“engaged by a suitably-formed key whereby

under suitable conditions it may be rocked
or rotated in its bearings.

Mounted upon the opp031te end of plunger
I is a plunger-head J, having an elongated

or oval-shaped outline and Whloh 1S arr a,ncred |

to be projected into the space between the
adjacentor meeting ends of bolts CD,whereby
when sald plunoe1 and head are rotated the

‘bolts C D are projected agamsb the action of

spring ¥ into locking position or into position

to be Teceived in or thr ough guides R upon

the adjacent structure. Plunger-head J is
provided with a rib or projection K, adapted,
when said plunger I is rotated to a proper

position, to be received in a oroove L, formed
in the edge of the perfmatlon in plate K,
through which the plunger and its head are'
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In the
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arranged to pass, as clearly shown, to lock

sald plunﬂ*er and head agalnst 1otdt10n as
Wlll more fully heremaftel appear.

" A casing or shield M may be arranged upon |




plate K to inclose and form a bearing for a |

4 3 N

coiled spring N, arranged to act upon plunger-
head J to normally hold said plunger-head in

position for the rib or projection K thereon

to be seated in the groove L. By pushing
the plunger H endwise against the action of

the spring N the projection or rib K is forced.

out of its groove L, thereby permitting the

- plunger Il and its head J to be rotated. When
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the plunger-head J is suitably rotated, the

side flanges thereof engage the adjacent or |

meeting ends of the bolts C'D and force said
bolts apart endwise, thereby projecting the
other ends of said bolts into the guides or
sockets R R. DBy reversing or continuing
the rotation of plunger-head J the flat sides

or portions of the elongated plunger-head are

brought between the meeting ends of the
bolts C D, thereby permitting the spring F
to retract or withdraw the outer ends of the
bolts from the guides or sockets R R. The
arrangement of the parts and the relative
arrangement of rib or projection K and its
seat L. are such that when said rib or projec-

‘tion is received in seat or groove L to lock
~the head J againstrotation the head occupies

a position to hold bolts C D in projected or
locked relation. * By projecting or pushing
plunger H endwise to effect a disengagement
of rib or projection and its seat L the plunger
and head may be freely rotated until the rib
or projection is again brought into register

‘with seat L, when spring N will cause it to
be seated therein, the plunger being held in |

the position to which it has moved endwise to
effect the disengagement referred to and he-
ing prevented from returning to its normal
position until the rib or projection and its
seat again register with each other. |
I will now describe the construetion and
arrangement by which the plunger H is locked
against endwise movement thereof necessary
to effect the disengagement, above referred
to, of rib orprojection K from seat or groove L.
Reference P designates a compound lever
composed of three parts 20, 21, and 22, said
compound lever being mounted in the space
between plates A and K.

- compound lever is provided with a circular
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perforation arranged to receive a circular
disk 23, eccentrically mounted upon a stud 24,

having bearings in plates A and E and pro- |

vided with face or end 25, arranged to pro-
ject through to the obverse face of the door

face or end 25 being suitably formed to re-

~ceive a key whereby it may be rotated, and
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also provided with any suitable mark which

may be brought into register with the re-

quired graduation marked upon the surround-

ing surface of the closure W to form part of

the combination hereinafter to be more fully
described. By inserting a key in the face or
end 25 and suitably rotating said face and

stud 24 the disk 23 is rotated, and on account |

of its eccentric mounting the system of le-

vers comprising. the compound lever P is |

The part 20 of this | 21 and the other portions of the compound
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moved. Upon a pin or stud 26, suitably
Journaled in plates A and E, is mounted a

disk 27, eccentric with respect to said stud,

-and I arrange said disk to engage an arm of

the portion 20 of compound lever P, whereby

the position of said compound lever may be

altered or modified by suitably rotating stud
26. daid stud is provided with an end plate

or face 28, similar in all respects to plate 25

and forming part of the combination system.
(See Fig. 1.) The portion 20 of the compound
lever may be held spring-pressed against the
surface of eccentric disk 27 in any suitable

manner, as by means of a spring 29, arranged

to engage lugs 30 and 31, formed on plate E
and portion 20 of the compound lever, re-
spectively. | -- |

The portion 21 of the system of combined
levers is pivotally mounted upon portion 20,
as at 32, and an arm of said portion 21 is ar-
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ranged to be engaged by an eccentric disk

03, mounted upon a stud 34, journaled in said

| plates A and E and carrying a face or end

plate 35, similar in all respects to plates 28
and 25 and forming a part of the general

combination system. DBy suitably rotating

face or end plate 35 the position of portion 21

with reference to portion 20 may be modified

or changed at will, while at the same time the
portion 21 will partake of the movements of

portion 20 and be correspondingly altered or

changed when eccentric disks 27 or 23 are
rotated. Said portion 21 may be spring-
pressed into engagement with eccentric 33 in
any suitable manner, as by means of a spring
ob. Pivoted to portion 21, as at 37, to par-
take of the movements thereof is the portion
22 of the compound lever, and an arm of said
portion 22 is adapted to be engaged by an
eccentric disk 38, mounted upon a stud 39,

suitably journaled in plates A and E and car-
rying a face or end
respects Lo plates 35, 28, and 25 and forming

plate 40, similar in all

part of the combination system. By suit-
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ably rotating said plate 40 the position of

~portion 22 of the compound lever may be

altered or varied with reference to portion

lever. Any suitable spring 41 may be em-
ployed to press portion 22 into engagement
with eccentric disk 38. ' R

In order that the several sections or por-
tions of the compound lever P may partake

-of the movement of the primary portion 20
or closure to which the lock is applied, said | thereof and at the same time have movement
-independently thereof, it is necessary that
spring 29 be of sufficient strength to over-

-come the combined action of all the succeed-

Ing springs 36 41, and so on, of the other sec-
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tions of the compound-lever system, and that -

each spring 36 41 be of sufficient strength to
overcome the combined strength of the suc-
ceeding springs of the system, as will be
readily understood. |
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The portion 22 of the e'ompotmd lever _is'-

provided with a perforation 42, through which
the plunger H is arranged to pass, the ar-
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rangement being such that said pelforetion'
is broun'ht into proper position to permit the

plungerto be projected endwise therethrough
only when the several eccenftrics 23, 27, 33
and 38 occupy a certain position. This posi-

tion of said eccentrics is indicated by the re-

spective readings of the face or end plates
40, 35, 23, and 25, which constitute the com-
bination of the lock. Of course it will be
understood that by increasing or diminishing

- the number of sections or portions of the

compound lever or of the eccentrics the num-
ber of combinations or permutations which
it 1s possible to make will be correspondingly
increased or diminished. Itwill beseen from
the foregoing description, taken in connection

- with the drawmﬂs, that it is impossible for

- 20
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- There are no seats or pockets o indicate by
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the plunger H to be moved endwise until-the

perforation 42 is in exact register therewith,
and that a displacement of any one or more
of the eccentrics effects such a displacement

of said perforation as to carry the same out

of such proper register or alinement.

One defect of combmatlon locks of prior:
constructions was the employment ol tum-

blers which were moved to the required point
by the face or dial plates. The movement of

these tumblers created a noise by which ex-

pert safe-breakers could be guided even with-
out knowledge of the proper combination of
the lock. Tn my construction the operation
of the parts is entirely noiseless and silent.

sound or otherwise the proper position of the
eccentrics, and therefore it is absolutely nec-

essary to know the correct combination be-

fore it 1s possible to eﬁect an opening of the
lock. |

In the form of combm&tlon shown in Kig.
1 the face or dial plates 40, 35, 28, and 25, aud
also the end plate of plunger H, are previded

- with a pairof diametrically-arranged sockefts

- adapted to receive nibs or projections on the

o
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end of the key in order to effect a rotation

thereof until the marks carried by said face |
- ordial plates are bronght to the required point

or graduation. Instead of providing marks
on t]1e dials or face-plates I may construct
the key with a pointer 43, as shown in Fig. 9,

or, Instead of a fixed pemtel with a disk or
other movable or .a-djustable part suitably
marked. Bymovingoradjusting this part or
pointer the combmetlen may be conespond-
ingly altered.

In order to make the proper combumtwu
and, 1f desired, in order to indicate the proper
position- of the key, one of the nibs or projec-
tions thereon may be squared and the other
round, as shown, and the sockets in the dial
or face plates correspondingly shaped. Of
course any other device or arrangement may
be resorted to in order to reduce the pos-

sibility of the combination being conveved
unintentionally to unauthomzed persons. -

For instance, the plates or dials may be pro-
vided with a single screw-threaded or a coun-
tersunk. sqtmred or other suitably-formed

key.

of order.
factured, and they may be applied with equal
facility £ any structure requiring a lock.
Having now stated the object and nature

soeket and the nib on the end of the key
may be correspondingly threaded or shaped,

the depth of the socketand the length of the
threaded nib or projection on the key being

<
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just sufficient for the shoulder upon the key : |

to abut against the face of the dial-plate to

lock the key at the required point to effect a '

rotation of the plate, as seen in Fig. 11, where
the key is provided with a disk or pointer ro-
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tarily adjustable in any sultable manner, - -

by any desired relative position of sald dlsk
and the dial-plates, as, for instance, the ‘57

which disk or pointer may be suitably grad-
unated, and the combination may be made up

30

mark omn the key—dlsk should register Wth

the ‘“10” mark surroundmﬂ*dlal—plate 40, the
““10” mark on the key-disk with the €157
mark on dial-plate 35, and so on, as will be

readily understood. In this manner a differ-
fected for each -
key, and an opening combination of the lock

ent combination could be e

might be known by several individuals and
stlll it would be impossible for either to ef-
fect an opening of the lock without his own

90

In the same manner the combma,tlons -

may be varied or changed almost indefinitely
by increasing the number of eccentric plates -

acting upon one or the other of the portmns

of the compound lever.
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It will be seen from the f01e0"01nﬂ' descrip- '_

tion that a lock constructed in aecerdance |

with my invention is exceedingly simple in
construction. There are few parts to getout
They are easily and cheaply manu-

of my 1nve11t1011 and having shown and de-
scribed one form of eppara,tus embodymﬂ'
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the same, and having described the construe- -

tion thereof and pointed out the function and =

mode of operation thereof, I desire it to be
distinctly understood that T do not limit my-

self to the exact construction, size, propor-

ITO

tions, arrangement, or 1eletwe location of

pmts shown and described, as many varia-

tions therefrom would 1ead11y suggest them-

selves to persons skilled in the art and still

fall within the spirit and scepe of my 1mren-
t1011 but |
What I do claim as new and of my own in-
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vention, and desire to secure by Letters Pat-

ent of the United States, is—
1. In a lock, a bolt, means for opemtlnﬂ*

said bolt-operating means comprising a 16V€1

and an eccentrically-mounted disk, said dlsk |

being arranged to constantly bear against said
leve1 and ada,pted when moved, to vary the
position of said level as and f01 the purpose
set forth.

2. In a 1001{ a bolt means for 0pera,t1nﬂ‘

the same, and means f01 locking or releasing
said bolt-operating means, and an eceentne— |

ally-mounted rotary dmk a,meno‘ed to con-

ing means, end adapted when retated tovary '*

120

the same, and means for locking or releasing

‘130
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the position thereof; as and for the purpose

set forth.

5. In a lock, a Dolt, means for operating
the same, a lever arranged 1o lock or release
sald bolt-operating means, and independ-
ently-mounted eccentrics arranged to act at

different points on gsaid lever, as and for the
purpose set forth. |
4. In a lock, a bolt, means for operating
the same, a lever arranged to lock or release
sald bolt-operating means, independently-
mounted eccentrics arranged to act on said
lever, and means for constantly maintaining

said leverin engagement with said eccentries,

as and for the purpose set forth.

9. In a lock, a bolt, means for operating

the same, a compound lever, arranged to lock

or release sald bolt-operating means and an
eccentricarranged to vary the position of said

compound lever whereby it 18 moved into
locking or releasing positions, as and for the

- purpose set forth.

6. In a lock, a bolt, means for operating
the same, a compound lever, arranged to lock
or release said bolt-operating means and ec-
centrics arranged to act upon said lever at

different points to move the same into locking

or releasing position, as and for the purpose
set forth. | | |

7. In a lock, a bolt, means for operating
‘the same, a compound lever arranged to lock

or release said bolt-operating means, eccen-
trics arranged to act upon said lever at differ-
ent points to move the same into locking or
releasing position and means for maintaining
sald lever in engagement with said eccentries
as and for the purpose set forth. - |

3. In a lock, a bolt, means for operating
the same, a compound lever arranged to lock
or release said bolt-operating means, eccen-
trics arranged to act upon said lever at differ-
ent points to move the same into locking or
releasing position and springs arranged to
yleldingly maintain said lever in engagement
with said eccentrics, as and for the purpose
set forth. | | |

J. In a lock, a bolt, means for operating

- the same, means for locking or releasing said

bolt-operating means,an eccentrieally-mount-
ed disk arranged to constantly bear against,

- and when rotated, to move said locking or re-
leasing means into or out of locking or releas-

~ ing position, and means carried by said disk
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for indicating the releasing position of said
locking and releasing means; as and for the

purpose set forth.

10. In a lock, a bolt, means for operating

the same, a lever arranged to lock or release
- sald bolt-operating means, an eccentrically-
mounted disk arranged to peripherally en-
gage sald lever, and adapted to move the same

into and out of locking or releasing positions,
and means carried by said disk forindicating
the releasing position of said lever; as and
for the purpose set forth.

- 11. In a lock, a bolt, means for operating

572,633

the same, a compound lever, arranged to lock
or release said bolt-operating means, an ec-
centric arranged to move said lever into or

out of locking or releasing positions, and
means for indicating the position of said ec-
centric corresponding to the releasing posi-
tion of said lever, as and for the purpose set
torth. | o

12. In a lock, a bolt, a plunger adapted to

which said plunger is arranged to pass and

means for moving said lever whereby said
perforation is brought into or out of register

with said plunger, as and forthe purpose set

| forth. o _ _ S
- 13. In a lock, a bolt, a rotatable plunger
‘arranged to operate said bolt, means for hold-

ing said plunger out of operative position
comprising a lever, and an eccentric for va-
rying the position of said lever, as and for
the purpose set forth. | o
14. In a lock, a bolt, a plunger for operat-
ing the same, a lever arranged to engage said
plunger and maintain the same in position to

| hold said bolt in projected or locked position,

and an eccentrically-mounted disk, arranged

1o control the positions of said lever; as and
for the purpose set forth. |

15. In a lock, a bolt, a plunger, for operat-
ing said bolt provided with a rib or projec-

_ 75
operate said bolt, a perforated lever through -
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tion, a spline-groove adapted to receive said

r1b or projection when said plunger is in po-
‘sition to project said bolt, and means nor-
mally tending to seat said projection, as and

for the purpose set forth.

16. In a lock, a bolt, a phmger for.operat--

ing the same provided with a rib or projec-
tion, a grooved seat adapted to receive said
rib or projection when said plunger is moved

endwise whereby said plunger is held against

rotation, and means for locking said plunger

agalnst endwise movement, as and for the

purpose set forth. | |
17. In a lock, a bolt, an operating-plunger

therefor, means for holding said plunger in
- position to maintain said bolt projected, com-
prising a lever and an eccentric for varying

the position of the same, as and for the pur-
pose - set forth. - B
18. In a lock, a bolt, a plunger actuated by
the rotation thereof to project said bolt into
locking position, said plunger being movable
endwise into position to be rotated, means
normally tending to hold said plunger out of
rotative position, a lever arranged to lock
sald plunger against endwise movement, and
means for varying the position of said lever;
as and for the purpose set forth. "

19. In a lock, a bolt, an endwise-movable

plunger adapted to rotate to operate said
lock, means for locking said plunger against
rotation, a spring arranged to oppose the
endwise movement of said plunger and nor-
mally holding said plunger out of rotative

position and means for locking said plunger

against endwise movement comprising a le-
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‘ver, and means for controlling the position of
said lever, as and for the purpose set forth.

20. In a lock, a bolt, a plunger adapted to
be moved endwise into and out of position to
operate said bolt, a perforated compound le-
ver, said plunger arranged to pass through
- said perforation and means for moving said
- compound lever whereby said perforation is
brought into and out of position to permit the

endwise movement of said plunger, as and ro
for the purpose set forth. |

In witness whereof I have hereunto set my -
hand this 4th day of November, 13956,

- ELISHA GRAY.
Witnesses:
- M. I. CAVANAGH,
S. E. DARBY.
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