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CLARKE, OF CHICAGO, ILLINOIS.

'COMBINATION-LOCK.

SPECIFICATION formmg pa,rt of Letters Patent No 619 940, dated Februaly 21 1899

| Apphc&tmn ﬁled Apnl 8, 1898 Serlal No. 676, 951,

(No mudel ) |

To all whom it may concern:

Be it known that I, HENRY L. CLARKE, &
citizen of the United States, residing in Chi-

cago, in the county of Cook and State of Illi- |

nois, have invented a new . and useful Im-
provement in Combination-Locks, of which
the following is a SpeCIﬁOELtIOIl

My invention relates to improvements in
combination-locks, and more particularly to
improvements upon combination-locks where-
in a pair of adjacent lock disks or cylinders
are employed in connection with two series
of lock-pins, the pins of the one series being
longer than those of the other, the lock-pins

ﬁttmo* in suitable holes in t_he lock-disks— |
for example, as patented to Henry
577,380 a,nd_

su0h,
Clarke in Letters Patent Nos.
577,358, both of February 16, 1897. |

The object of my 1nvent10n is to 1mpr0ve
and perfect the combination-lock of said
Henry Clarke patents and adapt the same fm
use as vault or safe locks.

It consists in the combination, with the two
lock-cylinders and the series of long and short
lock-pins, of asinglerotary and reciprocating
push-arm for operatinﬂ'the pairs of lock-pins,
the rotary movement of the push-arm serv-
ing to bring it into registry with any pair of
pins deswed and the reciprocating movement

serving to push the pau of pins into the po-
sition requn"ed

Itfurther consists in Lhe combmatlon with
the lock-cylinders and lock-pins, of a rota.ry

and reciprocating setting-plate adapted to be

engaged and disengaged from the operating-
shaft in respect to the reciprocating move-
ment of said shaft when required.

It further consists, in connection with these
parts, of a latch or escapement for connect-
ing and disconnecting the setting-plate and
the operating-shaft.

It further consists in the combination, mth |
the lock-eylinders and lock-pins, of a settmn'-_

plate and a guard ring or plate, the lock-cyl-
inders and lock-pins being embraced between
the setting-plate and the guard-ring, so that
the guard-ring limits the movements of the
pins in one direction, while the setfing-plate
limitg their movement in the opposite direc-
tion.

It further consistsin the combination, with
the long and short series, of lock-pms with

1. two lock disks or c}lmdets ‘each of the same
‘thickness and equal in thickness to the

length-of the short lock-pins.
It also consistsin the combmdtlon with the

_two lock-disks, of hollow lock-pins 110 pernnt

the passage of air and prevenb the pins be- .

ing moved by compressed air and also to fa-

_e111tate the removal of. the lock-pins for the

purpose of changing the combination.
It also consmts in the combination, with the

_wta,ly and reciprocating knob and the con-
‘necting-shaft, of the rotary and reciprocating
"push-arm and the setting-plate.

It also consists in the combination, with the
long and short lock-pins, of a pair of lock or

__ disk cylinders having the lock-pin holes ar-

ranged in segmental groups, the pins of each
seﬂ'menta,l oroup being at different radial dis-

| tances from the center to prevent the lock-

pin holes in the one disk registering with
those in another when one lock-d1sk is bemn'
turned in respect to the other, as requlred in
unlocking or locking the lock.

Tt also consists in the combination with the
lock cylinders and pins and other parts of the
lock with a guard-case to prevent tampering
with the lock when the door 1s open, said
ouard-case having a detachable connection

- with thelock, adapted to be removed only by

first locking and then unlocking the lock.

It also consists in the novel construetwn of
parts and devices and in the novel combina-
tions of parts and devices herein shown and
described, and more particularly pointed out
in the claims.

In the accompanying drawlings, fOl‘]Jlll]E a
part of this specification, Figure 1 is a cen-
trallongitudinal section of my 7im proved lock
showing the parts in the unlocked position.
Fig. 2 is a similar sectlon showing the same
in the locked position. FKig.31s afrontview
in the unlocked position. Fig. 4 is a front
view in the locked position. The sectional
view Fig. 1 is taken on the line 11 of Kig.
3, and the sectional view Fig. 2 is taken on
the line 2 2 of Fig. 4. FID‘ 5 18 a section
taken on the line 5 5 of Fw' 1. Fig. 6 is a
section on the line 6 6 of Fig. 1. Figs. 7, 8,
and 9 are sections taken on the lineﬁ 6 of
Fig. 1 with guard -ring removed and show-
ing the parts in dlfferent positions. Figs. 10

' and 11 are sections on the line 10 10 of Fig.
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1, looking in the direction of the arrow and
showing the parts 1in different positions. Fig.
12 1s an end view with the outer case and set-
ting-plate removed. Fig. 13 is a detail ele-
vation showing the outer case. Fig. 14 is a
detaill view showing the rotating and recip-
rocating shaft and the push-arm connected
therewith. Fig. 15 shows a headed wire or
tool for removing the lock-pins.

In the drawings, A represents a stationary
sleeve or bearing,which isordinarilysecured
in and extends through the safe or wvault
door, and A’ is the base-plate of the lock,
which is likewise rigidly secured to the safe
or vault door and on the inside thereof.

B and B’ are the two adjacent lock disks
or cylinders, the inner one, B, being rotary

or movable in respect to the outer one, I3',

and preferably through a limited arc—as, for
example, a one-sixth circumference, as illus-
trated in the drawings. |

C and C' are two series of lock-pins, the
pins € being slightly longer than the pins C'.

D is a rotary and reciprocating shaft, and E
the knob or handle by which the shaft D is ro-
tated and reciprocated to operate the rotary
and reciprocating push-arm F and a rotary
and reciprocating setting-plate G.

H 1s a slotted guard-ring which limits the
outward movement of the
the radial slot /v of which the push-arm I re-
eiprocates, the slotted ring having no recip-
rocating movement, but turning with the
shaft D and push-arm F.

K i1s the escapement, M the dial-ring, N
the index, and O a rack-bar or other device
connecting the movable lock disk or eylinder
of the lock with the bolts or other fastening
devices of the door.

The sleeve or bearing Amay beof anysuit-
able construection adapted to give support or
bearing to the shaft and to connect or apply
the lock to the door. It is preferably of a cir-
cular or cylindrical form in cross-section and
provided with one or more shoulders a ¢ to
prevent any possibility of this sleeve being
driven through the plates of the door orether
part to which the lock is attached. Its in-
terior bore is also preferably stepped or pro-
vided with shoulders ¢’ a¢*to receive the shoul-
der d ontheshaft D, which prevents the shaft

D from being driven through the sleeve or |

bearing A, and for the inner end of the knob
K to abut against.

The stationary base-plate A’ of the lock is |
preferably secured on the inner face of the |
door to which the lock is applied through |

the medium of the hollow sleeve or bearing
A and the threaded nut.A? and the pin or
dowel AY which locks the base-plate A’ and
sleeve A from turning in respect to each other.
A stud A® fixed in the base-plate A’ and fit-
ting in a suitable recess in the inner face of
the door, prevents the sleeve A and base-plate
A’ from turning in respect to the door. The
base-plate A’ is provided or preferably pro-

pins C ¢’ and in

| low chamber to receive the slotted ring II,

push-arm I, and the projecting portions of
the lock-pins. The base-plate A'is also fur-
nished on its inner face with a guard-stud a’,
that limits the rotary movement of the push-
arm when the same is in its outermost posi-
tion and also prevents its reciprocating move-
ment in a ecertain case, as will be hereinafter
more fully explained.

The stationary lock disk or eylinder B’ is
rigidly secured to the base-plate A’, prefer-
ably by serews b, extending through said plate
and under the flange Af of the plate A'. The
stationary lock disk or eylinder I3 is also pro-
vided with an annular recess or shoulder
fitting the flange A°to form a strong and
rigid connection between the two parts. The
rotary or movable lock disk or eylinder b 1s
rotatably connected to the stationary lock-
cylinder B’ by a sleeve DB? having screw-
threads 4% engaging the threaded bore of the
stationary lock -eylinder IB', and provided
with a shoulder 5% engaging said lock-disk
B’, and with a head or shoulder {* engaging
the shoulder or recess 0° in the movable lock-
disk B. The two lock-disks I3 B’ are thus
held with their movable facesadjacent toeach
other, while the movable lock-cylinder B is
permitted to turn or rotate in respect to the
stationary one. Therotary movement of the
movable lock-cylinder B in respect to the sta-
tionary one, B’, is limited by a curved slot
in the stationary cylinder I3', in which fits a
ouide-pin 0¥, secured to the movable cylin-
der B. The length of the curved slot 0 is
preferably somewhat less than one-sixth of
the circumference. The lock-cylinders 3 I3
are each preferably provided with thirty lock-
pin holes 0% and one guard lock-pin hole 0,
making thirty-one lock-pin holesin all. All
the lock-pin holes of one disk register with
those of the other disk when the two disks
are in a certain position, and the thirty lock-
pin holes §® are arranged, preferably, in five
different similar groups, the six holes of each
group being at different distances from the
center, so that when the movable lock-disk
I is rotated through the limited arc controlled

| by the curved slot {? and guide-pin (' the

lock-pin holes in the one disk will never reg-
ister with those in the other, thus rendering
it impossible for the pins in either disk to be
pushed or moved except when the two disks
I3 B'are in one certain position with relation
to each other, as before mentioned. The
guard lock-pin hole 07 is also located slightly
nearer the center than any of the lock-pin
holes {°% and it is likewise located radially in
line with the guide-pin 4 when the movable
lock-cylinder B is turned to its limit of move-
ment in one direction, the position in which
the lock is locked. The stationary locking
disk or cylinder B’ is likewise provided with
two fixed studs or pins 08 1% one near each
extremity of the cuarved slot 0%, for a purpose

that will be understood when the operation

vided with an integral flange A° to form a hol- i of the lock isexplained. Thelock-disks B DB’
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are both of thesame thickness and each equal

in thickness to the series of short loeck-pins C'. .

The lock-pins C C'are alike,with the single

exception that the pins Carelonger than the

pins C' by the engagement or extent that it is
desired tohavesuch longer pins projectacross
the meeting faces of the lock-cylinders B B’
All the
lock-pins C, excepting those constituting the
particular combination in use, are placed 1n
the stationary lock-cylinder B’, and in like

manner all the short lock-pins C', excepting

those of the combination, are in the movable
cylinder B, as will be readily understood from
Figs. 1 and 2. The lock-pins C C’ are each
preferably a hollow cylinder or tube, so that
the central opening in the lock-pin may afford
means for escape of air in the operation of
the lock and thus prevent any danger of the
pins being moved by air-pressure and also to
enable the pins to be readily removed and

changed for the purpose of changing the com-
bination withont the necessity of taking the

As the
pair of lock-pins C C’ which fit in the guard

lock much apart for this purpose.

lock-pin hole b7 in the lock-disks B B’ is al-
ways a member of the combination and does

not require to be changed, I ordinarily make
this pair of pins solid. This also readily dis-
tinguishesthe guard lock-pin from the others.

The rotary and reciprocating shaft D, by
which the movable parts of the lock are op-
erated, may be of any suitable construction
adapted to communicate the necessary move-
ments from the knob or handle E to the other
moving parts of the lock. Asrepresentedin
the drawings, I have illustrated it as a single
straight shaft extending in a straight line
through the door and sleeve or bearing and
through the center of the lock-disks. It will
be understood, however, by those skilled in
the art that this rotary and reciprocating
shaft may be made in two or more rotary and
reciprocating sections in cases where it is de-
sired to avoid a continuous straight hole
through the door, the several sections being
connected together by any suitable mechan-
ism, so that the rotary and reciprocating
movements communicated to one section will
be imparted to the others. The shaft D and
knob E may be connected together in any
suitable manner, either by making the two
parts integral with each other or in separate
pieces and detachably connected. I prefer,
however, to make the knob and shaft in sepa-
rate pieces and detachably connect them to-
aether by a stem d’, having a flat side d* on
the end of the shaft,which fits in a socket E
in the knob E, in connection with a thumb-
screw E? thethreaded end of which isscrewed
into the shaft . The shaft D is also pret-
erably provided with a weakened portion d?,
so that the shaft would break at this weak-
ened point d®under great force applied to the
knob, and thus renderitimpossible to pull the
shaft D out of the lock proper. The shoulder
d on the shaft D prevents the shaft D being

. plate A'.

Co>

driven through the lock orsleeve A. The in-

ner portion. d* of the shaft D is also prefer-
ably made of a smaller diameter to form a
shoulder for the push-arm K to fit against and
with a flat side d° where the. shaft passes
through the push-arm F and the setting-plate
G. The shaft D islikewise provided with.an
annular groove or recess d°atits extreme end
to receive the escapement K.

- The rotary and reciprocating push-arm I
has a narrow rib 7 on its inner face adapted
to engage the end of a single one of the push-
pins at a time when said push-arm is turned
radially into proper position to register with
any particular pin. It isalso provided with
a, hole or socket on its inner face adapted to
engage the guide-pin 6° when said push-arm
is turned into position to register with the
ocuard lock-pin, which is in the same radial
line as said guide-pin b° when the lock 1is
locked. The push-arm by thus engaging the
guide-pin b¥ is adapted to turn the movable
lock -disk B. to the extent allowed by the
curved guide-slot 0 when the lock has thus

‘been completely unlocked. The rotary and

reciprocating push-arm I is rigidly secured
to the shaft D by a pin f* and by the flat-

‘tened shaft passing through the hub 7’ of the

push-arm. The push-arm F fits in the radial
slot & of the slotted guard-ring k.

75

30

Qo0

95

The slotted guard-ring H has two oppo-. |

sitely-projecting flanges h' h?, the flange /v
fitting against the inner face of the base-
plate A’ and the inner flange /* fitting against

the stationary lock-cylinder B’, so that this

slotted guard-ring can have no reciprocating
movement, and thus operates to limit the out-

‘ward movement of the push-pins C C'in the

holes of the lock-disks B B'.. The length of
the inner flange h? of the slotted guard-ring
should just equal the engagement of the lock-
pins—that is to say, the extent to which the

| long pin C is longer than the short pin C.

The outer flange &' should just about equal
in length the extent to which the guard-stud
a® projects from the inner face of the base-
The slotted guard-ring H is free to
rotate about the shaft A when it is so turned
by the operating or push arm F, which fitsin
the radial slots . The eylindrical hub /' of
the push-arm F fits within the threaded sleeve
B?, and a spring L, surrounding the shatt D,

is interposed between the end of said push-

arm hub /' and the cylindrical hub ¢ of the
setting-plate G, so that the spring operates at
the same time to push the shaft D outward
to its normal position, as shown in Fig. 2,
and also to push the setting-plate G inward
to its normal position, asillustrated in Kig. 1.
- The setting-plate G is a circular disk hav-

ing a eylindrical hub fitting within the thread-
ed sleeve B? and bearing against the spring

L, the interior bore of its hub fitting the flat-
sided portion of the shaft D, so that the set-
ting-plate G will turn with the shaft D, while
the shaft D may reciprocate in respect to the

l"-’setting-plate without reciprocating the set-
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‘the escapement I, which fits in or

ting-plate. The setting-plate is reciprocated

in one direction by the spring L, and at cer-:

tain times it is caused to reciprocate in the
other direction with the shaft D by means of

engages
the annular groove d° in the end of the shaft

D. DBy its reciprocating movement with the

shaft D the setting-plate pushes or restores

all the lock-pins to their normal position.
‘The movement of the setting-plate in the op-
positedirection under the action of the spring

I: 1s limited by the eccentric heads ¢ of the

removable serews T, The setting-plate when

in this position against the heads ¢ of the

screws 1' serves also as a stop to limit the
movement of the lock-pins C C' in this di-

rection. ‘T'he movement of thelock-pins C ¢
is thus limited in both directions, in one di-
rection by the sefting-plate G and in the
other direction by the slotted guard-ring I.

The device which I employ to engage and
disengage the setting-plate G in respect to a
reciprocating movement with the shaft D, I
term the ‘‘escapement” or ‘‘lateh,” which
may consist, preferably, of a flat pivoted le-
ver or armadapted to fit in the annular groove
or recess d’in the shaft D or under the flange
or head d' at the extreme end of said shaft.
It is preferably provided with a half-round
socket /o' to fit the diminished diameter of the
shatt formed by the groove d®. Itisactuated

1n one direction by a spring %2, which tends

to throw 1t into engagement with the shaft
D. 1Itis moved in the opposite direction by
a cam ¢ on the setting-plate G, the periphery
of the setting-plate G itself serving to nor-
mally hold the escapement out of engagement
with the shaft D. A pin %% on the esecape-
ment or lateh /& rides against the cam ¢’ and
the periphery of the setting-plate. The es-
capement or latch I has a hub &4, adapted to
both turn and reciprocate on a pivot-pin %,
secured to the stationary lock-eylinder B'.
The dial-ring M is preferably formed inte-
gral with the knob E and is provided with a

-numbered series of graduations numbered

from ““1” to ¢“30,” extending through five-

- sixths of the eircumference of the ring and

50

535
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corresponding to each of the thirty pair of
lock-pins C C' in the lock-pin holes 0%, This
dial-ring also has a graduation (preferably
marked ‘“A”) corresponding to the guard lock-
pin and another graduation (marked, for ex-
ample, ‘B ”) indicating the open position of
the lock.

The index N may be simply a stationary
pointer or mark. It is preferably on a sta-
tionary ring surrounding the dial. It may
be supported either on the dial or from the
stationary sleeve or bearing A. When the
knob Kisturned to bring any particular figure
on the dial M—as, for example, “21”—into
register with the index N, that indicates that
the push-arm I, which rotates with the knob,
18 turned into position to register with the
particular pair of lock-pins C ¢’ that corre-
sponds to this particular dial-number ¢¢21,”

|

619,940

and if said particular pair of pins is in the

combination,bythen pushingthe knobinward

this particular pair of pins will be moved, so
that the long pin of the pair will no longer be
partly in both lock-disks I3 B'. |

O represents the device by which motion is
communicated tothe bolts or other fastenings
of the door by movement of the movable lock-
cylinder B after the lock-cylinders B B’ haveé
been disengaged from each other by properly
operating the particular pairs of pins consti-
tuting the combination. Thisconnecting de-
vice may be of any suitable kind or construe-

tion, and movement may be communicated to

1t from the movable lock-cylinder I3 by any
suitable means. As illustrated in the draw-

ngs, the device consists of a simple rack-bar
engaged by teeth O', formed on a short seg-

ment of the movable lock-cylinder I3.

75

80

The case P, covering the moving parts of

the loeck proper to guard against the lock be-
ing tampered with when the vault or safe door
18 open or prevent the combination being
changed, may be of any suitable kind or con-
struction adapted to be removed only when
the lockislocked or when itisunlocked oronly
by first locking and then unlocking the lock.
The last gives the greatest protection, and
this i1s the form that I have therefore illus-
trated in the drawings. 'This case P consists
of a cylindrical cup or shell provided with a
right-angled slot p, engaging a pin p’ on the
stationary lock-eylinder B', and a large right-
angled slot p°, engaging a segmental projec-
tion p°on the movable lock-cylinder B, which,
in connection with a pin or stud p* on the in-
side of sald case, make necessary two move-
ments to remove the case, the one rotary and
the other a pull to detach the case, the one
movement being interfered with by the posi-
tion of the moving lock-cylinder B when the
lock is unlocked and the other interfering
when the lock is locked, the movements be-
ing required to be made in the order given.
In operation as the knob E and its con-
nected shaft D are rotated the push-arm I is
passed successively over all of the lock-pin
holes, and when: the shaft is fully pushed in
in operating the lock the arm F in turn pushes
down the pair of lock-pins in the lock-pin
hole over which the said arm may at the
time be standing, so that the outer end of the
outer pin of said pair becomes flush with the
outer face of the stationary eylinder. If the
outer pin in said pair is the shorter of the
pair, then the other or inner and longer pin
of the said pair will be pushed entirely out of
the stationary cylinder, and so far as that pair
of pins is concerned the cylinders will be mu-
tually unlocked or free to move with respect
to each other about their common axis. In

the reverse case, that of the outer pin being
the longer of the pair the said outer pin is
pushed across the plane of contact of the two
cylinders and into the moving cylinder, and
the cylinders are thus interlocked. This last
and the immediately-preceding statement re-
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specting the unlocking and interlocking of
the eylinders by the movement of the lock-
pins apply exactly when put in reverse form
to the movement of the pins in the reverse
direction by the setting-plate. When the
setting-plate G is connected by the escape-
ment K with the shaft, so as to be moved out-
wardly by said shaft, it is brought into con-
tact with substantially the whole inner face
of the moving cylinder, and thus brings the

inner ends of all the inner lock-pins simul- |

taneously flush with the said inner face of
the moving cylinder. When this last-men-

tioned distribution of the lock-pinsis effected, |
it isevident that thelock-pin eylinders will be |

interlocked by each and all of these *‘longer”

lock-pins that are the inner of the pairs of |
which they are respectively members; buat |

no other of the longer lock-pins will be in

the interlocking position, and the shorter |

pins may never in any way act to interlock
the cylinders, inasmuch as their length is

exactly equal to the thickness of each of the |

equally thick eylinders, and as the total possi-

ble movement back and forth of the pairs of |

lock-pins is limited to the amount of the ex-
cess length constituting the ¢ maximum pos-
sible engagement” of the longer pins.
limitation of movement is accomplished in
one direction by the ‘‘setting-plate,” which
may be withdrawn from the moving cylinder
by reason of the heads ¢ or screws T only so
far that there is a uniformly-wide interspace
between the outer face of the said setting-

35 plate and the inner face of the moving c¢ylin-

40
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der of a width just equal to the said maxi-
mum engagement of the longer lock-pins,
and the movement of the lock-pinsin the op-
posite or outer direction is accomplished in
part by the push-arm F and in part by the

slotted guard-ring H, as the ‘*push-arm” I

may be withdrawn from the outer face of the
stationary cylinder only to the same amount
as that specified immediately above, thus
limiting the movement outward of-the pair of
lock-pins over which the said arm may at any
time be, and the outward movement of all
the other pairs of lock-pins is limited in ex-
actly like manner by the ‘‘slotted guard-ring
H,” which revolves with the push-arm in the
cavity between the outer face of the base-
plate, but, unlike the push-arm, has no back-
and-forth movement. |

The unlocking of the eylinders is accom-

plished by pushing down with the push-arm
until their outer ends are fiush with the outer
face of the stationary cylinder all those pairs
of pins, and none other, whose outer member
is a ‘““short” pin. The relocking of the eyl-
inders is accomplished by the return of these
certain pairs of pinsto their previous position
bytheaction of the setting-plate,and these cer-
tain pairs in their pin-holes and designated by
number or letter constitute the **combina-

tion” on which the lock is set, a combination -
that may be changed by a redistribution of all

or part of the lock-pins, reversing the relation

This |

‘of the long and short members in any or all

pairs.

. The movement of the moving cylinder B
when the two lock-pin cylinders B B’ are un-
locked involves the ‘“guide-pin” b¥, that
projects through and out of. the stationary.

¢ylinder from the moving c¢ylinder and en-
‘gages the push-arm when the latter is in due

position and which is always on the same ra-
dius of the cylinders with the guard lock-pin
hole b%, but on a different radius or radial
segment from all the other lock-pin holes.
This guide-pin engages thus the push-arm
when the push-arm is pushed down over it
by entering a suitable hole in the said push-
arm to a depth just equal to the maximum
possible engagement of the lock-pins, and the
same movement that thus engages the guide-
pin with the push-arm also by the push-arm
pushes down the guard lock-pin pair of lock-
pins, which are always a member of the com-
bination, just enough to free the interlocking
of the cylinders by thissaid pair of guard lock-
pins, and as this pair of lock-pins is always the
last member of the combination used in the
operation of the lock it is thus impossible for
the moving cylinder to move or be moved
until the push-arm has positively and fully
engaged the moving cylinder’s guide-pin 0",
the moving eylinder thus being entirely un-
der the control of the operator of the lock.
The guard-stud «® is fixed upon the Iinner
face of the base-plate A’, directly over the
slot b for limiting the guide-pin’s movement
in the stationary eylinder B', and the guard-
stud a® serves, first, to bring the rotary move-
ment of the push-arm F to a positive stop at
each end of the somewhat less than complete
revolution of which it is capable while the
cylinders B B’ are locked, and, second, pre-
vents by contact with the outer face of the
push-arm the withdrawal of the push-arm
from its engagement with the guide-pin of
the moving ¢ylinder, while the moving eylin-
der is moved out of its interlocking position
to an extent sufficient to bring the series of
lock-pin holes in the two cylinders out of
registry with each other. Any contact be-
tween the guide-pin 6 and push-arm F in
any other manner than by the engagement of
the said guard-pin in the hole registering with
it in the push-arm is prevented by the two
fixed guard pins or projections b® b°® in the
outer face of the stationary eylinder, one im-
mediately adjacent to each end of the slot b,
by which the movement of the guide 6% is

limited, and, lastly, in this connection a pro-
Jjecting portion A’ of the slotted ring II 1s

adapted to retain the outer member of the
pair of guard lock-pins, before mentioned,

| entirely within its lock-pin hole in the sta-

tionary cylinder, so as to prevent any acci-
dental movement of the said guard.lock-pin
from interfering with the subsequent free
movement of the push-arm.

The spiral spring L acts sim ultaneouSly to

| retain the setting-plate G and the push-arm
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I, with the shaft D, on which the push-arm
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1s secured, in their proper positions—viz., the
setting-plate pressed ‘“inwardly” with refer-
cnce to the other lock parts and the shaft and
1ts attached outer knob pressed outwardly as
far as possible. Thissaid position of the set-
ting-plate puts the setting-plate out of the
way of the free movement of the lock-pins
out of the inner side of the moving cylinder,
and the tendency of the shaft to spring out-
ward again when pushed in facilitates the
rapid operation of the lock.

By reversing the position of the heads of the

eccentric-headed screws T' by turning said
screws the setting-plate may be entirely with-
drawn from the lock, 80 as to give access fo
the loelx_-pms for the purposeof changing the

Joek’s combination.

- When the knob E and shaft D are pulled
‘““outward ” to operate the setting-plate G, the
escapement I, bearing directly against the

setting-plate and engaging the recess d° in
the shaft D, will carry the setting-plate with

the outward movement of the shaft, so as to
bring the outer face of the Settuw-plate in

eonmet with the inner face of the moving

cylinder, and thereby push all of the lock-
pins th:{tt may be projecting from the moving
cylinder’s inner face back into their lock-pm
holes. KEither gravitationoraspring, or both,
tend constanﬂy to make the escapement K
thus engage the end of the shaft D; but the
engagement is controlled by the adaptation
of the pivotal end of the escapement to bear
constantly upon the periphery of the circu-
lar setting-plate, and this peripheral margin
of the setting-plate is so shaped that these
three limitations are provided for the said en-
gagement of the escapement with the shaft
D, viz: In the common rotation of the set-
ting-plate and ‘“shaft” and push-arm the
escapement 1s allowed to engage the shaft
end only and always just. when the push-
arm 1s engaged with or is immediately with-
drawing from its engagement with the guide-
pin O of the moving cylinder, and as soon
as the rotation of the shaft has carried the
disengaged push-arm away from the guide-
pin thmun*h an arc somewhat less than the
angular distance to the lock-pin other than
the guard lock-pin, next adjacent to the po-
sition of the said guide-pin then the escape-
ment is freed by a cam action at its bearing
with the periphery of the setting-plate from
1ts engagement with the shaft end and the
setting-plate becomes free to slide back on
the shaft to its original position. Referring

back to the e\planatwn of the effect of the.

outward movement of the setting -plate in
distributing the pins, it is now ewdent that
it 1s unpossuble to disengage the push-arm
from the guide-pin and by means of the said
push-arm sensitize the position of the arm
of the lock-pins while the lock is unlocked,
and when the lock is locked, the pins bemrr
distributed, it Is not possﬂ)le to SGIl‘SItI?G

the combmatlon, because of the difficulty of

bringing strain on the interlocking pins, and
even a theoretical possibility of such a strain
may be removed by counterboring to a depth
equal to just the maximum engagement of
the pins all of the lock-pin holes except the
guard lock-pin hole, the counterbore to be at
the inner ends of the holes in the stationary
cylinder and at the outer ends of the holes
in the moving cylinder.

The devices external to the lock proper and
moved by the moving cylinder may act upon
the bolt system of the door either by block-
ading or by dogging the said boltwork or by
entirely disconnecting the boltwork from the
handle operating the boltwork from the out-
side of the door. The connection of these de-
vices with the moving eylinder may be either
mere contact or a Joint or a gear system.

T'o unlock, push in the dial-knob at all the

‘numbered graduations on its circumference

that are in the combination and at none oth-
ers and then push it in on the number or
letter corresponding to the guard lock-pin,

and while pushed in turn it as far as possible

in the direction in which it is free to turn.
To lock, return knob to guard-pin number
and pull itout. It maythen be turned back,
1f desired, through all the other numbers.
To remove the guard-case P2, the lock is
first locked. The case P is then turned or
rotated as far as the horizontal portion of the
right-angle slot p permits. The case P can

" be thus rotated when the lock is locked as

will be readily understood from IFig. 2; but
it 1s prevented from being thus rotated at

~other times by reason of the pin or projection
p* on the guard-case P engaging the escape-

ment I, as will be readily understood by ref-
erence to Ifigs. 1, 2, and 10. After the case
P has been thus rotated the lock is unlocked,
and then the case P can be withdrawn from
the lock by a longitudinal movement, as the
vertical portion of the right-angle slot p* then
registers with the projecting segment 9° of
the movable lock-cylinder I.

T'o remove the hollow lock-pins C C' from
the lock-cylinders I3 B’ to change the combi-
nation or forother purpose, the gnard-case I’
iIsremoved, and then the setting-plate G is re-
moved in the manner already described by
turning the eccentric-headed serewsor pinsT,
and then a headed wire X is inserted through
the longitudinal opening or passage in the
push-pins and the same are pulled out.

I claim—

1. In a combination-lock, the combination
with two adjacent lock disks or eylinders and
two series of lock-pins mounted therein, of
a rotary and reciprocating push-arm, sub-
stantially as specified.

2. The combination with two ad jacent lock-
cylinders and the series of pairs of long and
short lock-pins, of a rotary and reciprocating

‘setting-plate, substantially as specified.

3. ''he combination with two adjacent lock-
cylinders and the series of pairs of long and
short lock-pins, of a rotary and reciprocating
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push-arm, and arotary and reciprocating set-
ting-plate, substantially as specified.

4. The combination with two adjacent lock-
cylinders and the series of pairs of long and

‘'short lock-pins, of a rotary and reciprocating

push-arm, a rotary and reciproeating setting-
plate, and a rotary and reciprocating shaft
for operating said push-arm and setting-plate,
substantla,lly as specified.

5. The combination with two adjacent lock-
cylinders and the series of pairs of long and
short lock-pins, of a rotary and reciproeatin o
push-arm, a rotary and reciprocating setting-
plate, a rotary and reciprocating shaft for op-
erating said push-arm and setting-plate, and
a lateh or escapement for connecting and dis-
connecting saild shaft with said setting-plate
as required, substantially as specified.

6. The combination with two adjacent lock-
cylinders and the series of pairs of long and
short lock-pins, of arotary and reciprocating
push-arm, & rotary and reciprocating setting-
plate, a rotary and reciprocating shatt for op-
erating said push-arm and setting-plate, and
a latch or escapement for connecting and dis-
connecting said shaft with said setting-plate
as required, said setting-plate being provided
with a cam for controlling the movement of
said latch or escapement, substantially as
specified.

7. The combination with two adjacent lock-
cylinders and the series of pairs of long and
short lock-pins, of a rotary and reciprocating

push-arm, a rotary and reciprocating setting-

plate, a rotary and reciprocating shaft for op-
erating said push-arm and setting-plate, a
latch or escapement for connectmcr and dis-
connecting said shaft with said settmﬂ'-plate
as requir ed said setting-plate being provided
with a cam for controlling the movement of
sald latch or ese&pement, and a spring for
moving said latch or escapement in one di-
rection, substantially as specified.

8. The combination with two adjacent lock-
cylinders, of a series of pairs of long and short
lock-pins mounted therein, a rotary and re-
ciprocating push-arm,and a crmde -pinsecured
to the movable lock-cylmdel and adapted to
engage said push-arm fo enable the movable
lock eyhnder to be turned by the push-arm;,
substantially as spemﬁed

9. Thecombination with two adjacent lock- |

cylinders, of a series of pairs of longand short
lock-pins mounted therein, a rotary and re-
ciprocating push-arm, a guide-pin secured to
the movable lock-cylinder and adapted to en-
gage said push-arm to enable the movable
lock-cylinder to be turned by the push-arm,
and a pair of guard lock-pins mounted 1n said
loek-eylmders in position to be engaged or op-
erated by said push-arm SLmulta,neousI y with
said push-arm’s engagement with said guide-
pin, substantially as specified.

10. The combination with two adjacent
lock-cylinders, of a series of pairs of long and
short lock-pins mounted therein, with a ro-

tary and reciprocating push-arm and a guide- -

pin secured to the movable lock-cylinderand
adapted to engage said push-arm to enable
the movable 1ock -cylinder to be turned by the

push-arm,the stationary lock-cylinderhaving

a curved slot for said guide-pin to work 1n,
substantially as specified.
11. The combination with two adjacent

lock-cylinders, of a series of pairs of long and

short lock-pins mounted therein, a guard-ring
for permitting a limited movement only of the
lock-pins in one direction, and a reciprocaft-

‘ing setting-plate permitting a limited move-

ment only of the lock-pins in the opposite di-
rection, substantially as specified.

12. The combination with two adjacent
lock-cylinders, of a series of pairs of long and
short lock-pins mounted therein, a slotted
f"ll&I‘d-lng, and a rotary and 1eelploea,tmw
push-arm fittingin the slot of said guard-ring
substantially as specified.

13. The combination with two adjacent
1001{-63?11116161'5, of a series of pairs of long and
short lock-pins mounted therein, a slotted
cunard-ring, a rotary and recipr ocatm push-
arm fitting in the slot of said guard-ring, and
a rotary and reciprocating settm -plate, sub-
stantially as specified.

14. The combination with two adjacent

lock-cylinders, of a series of pairs of long and

short lock-pins mounted therein, a slotted
guard-ring, a rotary and reelpmcatlnw push-
arm fitting in the slot of said guard-ring, and
a rotary and reciprocating settmn‘ -plate, said
lock-cylinders being each equal in thickness
to the length of the short lock-pins, and the
guard-ring and push-arm limiting the move-

‘ment of the lock-pins in one direction to the
extent of their difference in length, and the

setting-plate limiting the movement in the

“opposite direction to the same extent, sub-

stantially. as specified.

- 15. The combination with two adjacent
lock-cylinders, of a series of pairs of long and
short hollow or tubular lock-pins mounted
therein, substantially as specified.

16, The combination with two adjacent
lock-cylinders, of a series of pairs of long and
short lock-pins mounted therein, each lock-
pin when in its lock-cylinder having a longi-
tudinal opening or passage for air and to ad-
mit-an instrument for removing the pin from
the lock-cylinder, substantially as specified.

17. The combination with two adjacent
lock-cylindersand a series of pairs of longand
short lock-pins mounted therein, of a guard-
case having a pair of right-angle slots, one
engaging a pin or projection on the stationary
loek-cylmder and the other engaging a pro-
jection on the movable lock- cylmder to pre-
vent the removal of the guard-case except by
the locking and unlockmﬂ' of the lock, sub-
stantially as speciiied.

18. In combination, two adjacent lock-cyl-
inders, one rotatable in respect to the other
through alimited are only, and provided with
a series of lock-pin holes arranged in a series
of segmental groups, the lock-pin holes of
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each segmental group being at different dis-
tances from the center to prevent the lock-
pin holes in the one eylinder from registering

with those in the other except when the mov-

able lock-cylinder is turned into its locked
position, substantially as specified.

19. In combination, two adjacent lock-cyl-
inders provided each with a series of lock-
pin holes which register with cach other when
the two lock-cylinders are in their locked
positions, said lock-pin holes being arranged
at different radial distances from the center
to prevent the holes in the one cylinder from
registering with those in the other when the
movable ¢ylinder is turned or being turned
into other positions than its locked position,
substantially as specified.

20. The combination with two adjacent
lock-cylinders and a series of pairs of long and
short lock-pins, of a rotary and reciprocating
push-arm, and a rotary and reciprocating
shaft to which said push-arm is secured,
substantially as specified.

21. The combination with two adjacent
lock-eylindersand a series of pairs of long and
short lock-pins, of a rotaryand reciprocating
push-arm, and a rotary and reciprocating
shaft to which said push-arm issecured, and
a knob and graduated dial-ring connected to
sald shaft, substantially as specified.

22. The combination with two adjacent
lock-cylinders and a series of pairs of long and
short lock-pins, of arotary and reciprocating
push-arm, and a rotary and reciprocating
shatt to which said push-arm is secured, and
a knob and graduated dial-ring econnected to

sard shaft, and an index, substantially as

specified.

23. The combination with stationary sleeve
or bearing A, of base-plate A’, lock-cylinders
B B, long and short lock-pins C C', rotary
and reciprocating operating-shaft D, knob
E, push-arm I, setting-plate G, and slotted
guard-ring I, substantially as specified.

24. Thecombination with stationarysleeve
or bearing A, of base-plate A’, lock-cylinders

B B', long and short lock-pins C C', rotary ,

and reciprocating operating-shaft D, knob E,
push-arm I, setting-plate (, slotted guard-
ring I, and escapement I, substantially as
specified.

256. Thecombination with stationary sleeve
or bearing A, of base-plate A’, lock-cylinders
B B', long and short loek-pins C (', rotary
and.reciprocating operating-shaft D, knob E,
push-arm I, setting-plate G, slotted guard-
ring H, and spring L operating to push said
setting-plate in one direction and said shaft
and push-arm in the opposite direction, sub-
stantially as specified.

26. The combination with stationarysleeve
or bearing A, of base-plate A', lock-cylinders
B B, long and short lock-pins C C', rotary
and reciprocating operating-shaft D, knob K,
push-arm F, setting-plate G, slotted guard-
ring I, spring L operating to push said set-

| push-arm in the opposite direction, and es-

capement I, substantially as specified.
27. Thecombination with stationarysleeve
or bearing A, of base-plate A', lock-cylinders

70

B B', long and short lock-pins C C', rotary .

and reciprocating operating-shaft D, knob E,
push-arm If, setting-plate G, slotted guard-
ring I, spring L operating to push said set-
ting-plate in one direction and said shaft and
push-arm 1n the opposite direction, escape-
ment K, and cam ¢ on said setting-plate, and
spring k* substantially as specified.

28. The combination with stationary sleeve
or bearing A, of base-plate A', lock-cylinders
B BB, long and short lock-pins C C', rotary
and reciprocating operating-shaft D, knob E,
push-arm F, setting-plate G, slotted guard-
ring H, and guide-pin 0!, substantially as
specified.

29. The combination with stationarysleeve
or bearing A, of base-plate A’, lock-cylinders
B B, long and short lock-pins C C/, rotary
and reciprocating operating-shaft D, knob E,
push-arm F, setting-plate G, slotted guard-
ring H, guide-pin 0¥, and a device O con-
nected to the moving lock-cylinder B for con-
trolling the movement of the door bolts or
fastenings, substantially as specified.

30. In a combination-lock, the combination
with a rotary and reciprocating operating-
shaft D, having a non-circular stem d, with
a removable knob E, having a socket fitting
sald stem, and a thumb-screw detachably
connecting said shaft and knob, substan-
tially as specified.

31. The combination with two adjacent
lock-cylinders and a series of long and short
lock-pins, of a rotary and reciprocating shaft,
a push-arm secured to said shaft, a setting-
plate adapted to reciprocate both with and
independently of said shaft, and a spring
tending to push the setting-plate in one di-
rection and the push-arm and shaft in the op-
posite direction, substantially as specified. -

32. The combination with two adjacent
lock-cylinders, and a series of pairs of long
and short lock-pins mounted therein, a re-
ciprocating setting-plate, an operating-shaftt,
and removable eccentric-headed screws for
limiting the movement of said setting-plate
away from said lock-cylinders and permitting
the setting-plate to be readily removed from
the lock to change the combination by simply
turning the eccentric-headed screws, sub-
stantially as specified.

33. The combination with two adjacent
lock-cylinders and a series of pairs of long
and short lock-pins mounted therein, of a ro-
tary and reciprocating operating -shaft D,
having a non-circular portion d’, a rotary and
reciprocating setting-plate having a non-cir-
cular hole or hub fitting and adapted to recip-
rocate on said non -circular portion of the
shaft, and an escapement K adapted to en-
gage a recess d° at the end of said shaft to
cause the setting-plate to reciprocate with the

ting-plate in one dircction and said shaft and | shaft, substantially as specified.
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34. The combination with two adjacent
lock-ceylinders and a series of pairs of long
and short lock-pins mounted therein, of a ro-
tary and reciprocating operating - shaft D,
having a non-circular portion d°, a rotary and
recipr 00&13111'3‘ setting-plate, ha,vmﬂ' a non-cir-
cular hole or hub fitting and adapted to re-
ciprocate on said non-circular portion of the
shaft, and an escapement K adapted to en-
oage a recess d° at the end of said shaft to
cause the setting-plate to reciprocate with the
shaft, said escapement K having a pin 4° en-
cgaging the rim of said rotary setting-plate,
and sald rim being also provided with a cam,
substantially as specified.

35. The combination with two adjacent
lock-eylinders and a series of pairs of long
and short lock-pins mounted therein, of a ro-

tary and reciprocating operating-shaft D,

having a non-cirecular portion d°, a rotary and
1eelproca,tmﬂ' setting-plate, hawnn' a non-cir-
cular hole or hub fitting and adapted to re-
ciprocate on said non- mreulm portion of the
shaft, and an escapement K adapted to en-

gage a recess d° at the end of said shaft to
cause the setting-plate to reciprocate with the
shaft, said escapement K having a pin £°en-
gaging the rim of said rotary setting-plate,
said rim being also provided with a cam, and
a spring k* for throwing the escapement into
engagement, with said shaft, substantially as
specified.

36. The combination with base-plate A’ hav-
ing guard-stud a® on its inner face, with two
adjacent lock-cylinders B B', a series of pairs
of long and short lock-pins C C', a rotary and
reciprocating shaft D, a push-arm F secured
thereto, a slotted guard-ring H, a guide-pin
b° adapted to engage said push-arm, and a
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pair of guard lock-pins mounted in said lock- 4o

disk in position toengage said push-arm when
sald push-arm is in position to engage said

guide-pin 6°, substantially as specified.

ITENRY L. CLARKE.

Witnesses:
EDMUND ADCOCK,
H. M. MUNDAY.
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