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UNITED STATES

PATENT OFFICE.

FRANCISCO CLARK, OF DURANGO CITY, MEXICO.

COMBINATICN-LOCK.

1,401,044, Specification of Letters Patent.  Patented Deec. 20, 1921.
Application filed October 15, 1919. Serial No. 330,340.

1o ail whom it may concern,:

Be it known that I, Franorsco CLARK,
a citizen of Mexico, and resident of Du-
rango City, Durango, Mexico, have invented

5 a new and Improved Combination-Lock, of
which the following is a full, clear, and
exact description.

This invention relates generally to a new
and improved combination or permutation

10 lock, and more particularly to a lock of this
character having a plurality of tumbler
members, actuated by a key to permit a bolt
or latch control member to be moved.

One of the objects of this invention is

15 to provide a combination lock of simple and

compact construction, in which a plurality
ot tumbler members adapted to be actuated
by a key, are provided with a means of
simple construction, which may be readily
O adjusted to determine the movenient of
tumblers to permit the movement of a bolt
control member,
A further object of this invention is to
provide in a combination lock a simple and
25 compact construction which will permit a
single key to be used which will properly
pesition the tumbler members of the lock,
which will in turn permit the key to turn
a bolt control member of the lock.
30 A further object of this invention is to
provide in a combination lock, having tum-
bler members one end of which is exposed
in the key hole, a means which will permit
cach of the tumbler members to have the
35 same limits of travel, whereby the possi-
bility of a person determining the exact set-
ting or combination of the lock is prevented.
A further object of this invention is to
provide in a combination lock having tum-
40 bler members, which normally restrain the
movement of a bolt control member, a sim-
ple and inexpensive means adjustable on
the tumblers for determining the necessary
movement thereof in order to permit move-
45 ment of the bolt comtrol or actuating
member. ‘
Still another object of this invention is
to provide in a combination or permuta-
tion lock, a construction which will permit
5C the tumbler members thereof to be directly
actuated axially of a bolt control member,
by corresponding ward members, of a key
and when moved a predetermined distance,
will permit the bolt control member rota-
tably mounted, to be actuated.

Still & further object of this invention is

]

by
ot

to provide in a combination lock, a key
construction having a body core portion,
and a means rotatably mounted thereon for
receiving longitudinally adjustable ward
members,

The above objects are accomplished, in
the practical embodiment shown herein, by
providing in a combination lock, a bolt or
latch, connected by a suitable means to an
independent bolt control member rotatably
mounted, and a plurality of spring pressed

umbler members movable axially of the
control member and normally restraining
the said member against rotary movement,
a suitable means being provided to hold the
said tumblers in proper relative position
and against rotary movement, a means be-
ing provided for limiting the movement of
each of the tumblers in each direction. A
means longitudinally adjustable of the tum-
blers is provided for determining the move-
ment required of the tumblers axially of
the bolf control member, in order to afford
an annular open path which will permit
rotary movement of the bolt control member.

Other objects and advantages will be ap-
parent from the following description and
the accompanying drawings, and the inven-
tion more particularly pointed out in the ap-
pended claims.

Similar characters of reference designate
corresponding parts in the severa! views.
In the drawings showing one of the practi-
cal embodiments of the invention,

Figure 1 is a longitudinal sectional view
partly in elevation, showing a key posi-
tioned in the key hole of a lock, embody-
ing this invention, the said view being taken
generally on the line 1—1 of Fig. 2.

Fig. 2 is a sectional view looking in the
direction of the arrows and taken on the line
2—2 of Fig. 1.

Fig. 8 is a sectional view looking in the
direction of the arrows and taken on the
line 3—3 of Fig. 1.

Fig. 4 is a perspective view of a part of
the key showing a means whereby the
wards of the key may be readily adjusted
longitudinally, ‘ ‘

Tig. 5 is a broken end sectional view
partly in elevation, looking in the direction
of the arrows and taken on the line 5—5
of Fig. 1.

Fig. 6 is an enlarged perspective view
showing one of the ward members of the
key. ’
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"Fig. 7 is an end view of the tumbler

shown in Fig. 8.
Fig. 8 is an elevation view of one of the

‘tumblers of the lock.

Fig. 9 is another end view of Fig. 8
Iooking to the left.

Fig. 10 is a bottom plan view of Fig. 8.

Fig. 11 is an end view of that portion of
the key body which engages the bolt actu-
ating member of the lock.

In the drawings showing one practical
embodiment of the invention, a bolt control
member 1 rotatably mounted, is preferably
cylindrical in form, and is provided with a
toothed or notched collar 2 extending cir-
cumferentially around the same. lots 3
are formed by the tooth-like projections 2,
the function of which will later appear. A&
bolt 4 which may be of any suitable form,
is mounted in a suitable casing 5 to_move
transversely of the bolt control member 1.
Any suitable means may be provided be-
tween the bolt control member and bolt,
for effecting movement thereof. In - the

form shown, for example, a pinion § mount-

ed on the bolt control member 1, engages
o toothed rack portion T-of the bolt. It is
thus seen that the bolt 4 may be moved by
turning the bolt control member 1 in the
desired direction. Further, it is to be noted
that if the bolt control member 1 is Jocked
or held against movement, the bolt 4 will
also be locked or held against inovement.
Tn the form shown, a recess S is arranged in
one end of the bolt control member, and is
adapted to receive a correspondingly shaped
portion 9 extending from a key bedy 10, so
that when the key is turned, the bolt will
be moved by the control member 1. 1§ is to
be understood however that any suitable
means may be provided between the key and
the control member for effecting a turaing
movement thereof. Preferably, the end 8
of the control member will extend in o key
hole 11 formed by the escutcheon plate 12.
shown secured by screws 13 to a door 14
shown in dotted outline. It is understocd
however that the lock may bave other appli-
cations than to a door.

As a means of normally restraining. the
said bolt controlling member 1 against ro-
tary movement, tumbler members 15 ave ar-
raniged abott the said control member, and
are movable axially thereof, each of said
tumbler members being provided with a

‘means adjustable thereon ior determining

the movement of the tumbler members axi-
ally of the control member 1, in order to
permit rotary movement of the control mem-
ber. In the form shown, the said adjustable
means comprises a plurality of pins 16 which
are seated in openings 17 spaced in the

‘tumblers 15. A tubular casing 18 is pro-
vided to incase or fit around the tumbler

members 15 arranged about the bolt actuat-

" Any suitable arrangement may

‘sition, as will correspond to

as for instance the end pins,

1,401,044

ing member 1, the said casing serving to
hold the tumblers in proper relative posibion.
A stop or web 19 extends inwardly from
the casing 18, between certain of the
tumblers, in order to prevent

relative rotary

movement bebtween the casing 18 and the

tumblers 15. One end of the casing extends
to the escutcheon plate 12, a shoulder 20 be-
ing provided at the other end, which serves
as a stop to limit the movement in one direc-
tion of all the tumblers held in proper posi-
tion, it being only necessary in order to dis-
connect the tube from the plate 22, to twrn
the screws 28 through half a revolution.
The tumbler members and other

in

one end 24 of the tumblers will normally be
positioned in the key hole 11, the face of
the tumblers, the escutcheon plate 12 and
the exposed end of the plate or control mem-
ber 1, preferably being in alinement to form
a substantially smooth surface. As o
means of normally holding the tumblers 15
in a forward position, the spring fingers 25
are provided, one end 26 of esch finger being
connected to the plate 22 by a screw or othar
suitable means, the other end 27 normally
engaging a tumbler member, so as to exert
& spring pressure on the same at all times.

LELO
1

m

-

Do
for effecting a spring - pressure the
tumblers, but preferably the flat bent spring
finger. is provided, such a construction be-
ing particularly adapted for use ner in
aceoimt of the convenient and compact con-
struction, because the arvrangement ig such
that a spring pressure is afforded through-
out the limits of movement of the tumbler.
As s means of limiting the movement of
each of the tumble
lock, the face 28 of the casing 5, is nrvanged
at such distance fr £ the tumbler
members when

i“

LY
movement desived of the tumb
the tumblers 15 arve moved axially

bolt control member 1, the pins, 16 are
moved through the slots 8 formed by the
projecting tooth portions 2. If desired

instead of having the re

RV
of the tumblers Imited by the face 28, the
said rearward movement may e

the teeth 2, engaging the she
tamblers. - When the tumb
normal forward position, which positior
will be assumed when the key is not in the
key hole, certain of the adjustable ping 16,
is withn
looth por-
tary move-

1¢] thits

a slot 8 between the ¥
tions 2, and will thus preve
ment of the bolt control mer

prevent movement of the bolt 4.
the pins, on each of the tumblers, pref-
erably two as shown, which will correspond
to- the width ‘of the tooth portions 2, are

parts of ¢
+the lock, are preferably so proportioned that

inward of the 1¢
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removed, so that when each of the tumblers
have been moved such a distance as will
bring the opening thus formed in alinement
with the toothed portions 2 on the bolt con-
trol member 1, an open pathway 30 will be
formed, which will pernit the fcoth por-
tions 2 to pass therethrough, thus nermit-
ing relative rotary movement between
tumblers 15, and the bolt control member
1, which movement will in turn peimit the
bolt 4 to be actuated. It is to be understood
that any suitable srrangement and construc-
tion of the tumblers and adjustable means
for determining the movement therec?, and
the bolt control member and projecting tooth
portions may be provided, this inveniion
not being limited to the form shown herein.
In a lock of this character, in which one end
of the tumbler members are exposed in the
Ikey hole, it is particularly desivable to have
& means which provides for the same limis
of movement for each of the tumbler mem-
bers in order to prevent unauthorized per-
sons from tampering therewith, and to nre-
vent their defermining the exact setting of
the adjustable means on the tumblers, corre-
sponding to a similar setting of the wards
31 of the key, which represents the combi-
nation of the particular lock. If however,
it is desirable to change the combination of
the loclz, it is only necessary to change the
position of the ping 16 of the tumblers, and
to make the corresponding change in the
setting of the wards of the key. Any suit-
able number of tumblers may be emploved
in the lock, and any saitable number of ad-
justable pins may be provided,. depending
upon the particular number of combinations
or separate settings it is desived to have for
any given lock. In the form chown, em-
ploying 10 tumbler members, and 5 adjusi-
able pins, the mechanism of the lock may be
get for over a million combinations.

In the form shown, a key is provided hav-
ing a key body 9, including & cylindrical
core 10, and a handle 82 connected thereto,
the construction being such that the ward

embers 81 ar the core in

il
the

arvanged about the

©

w

N
o positlon corresponding to that of the tum-
bler members 15 of the lock, the constrne-

tion being such that the core 10 of the

o menns being also provided to permit ad-
justment of the wards 81 longitudinally of
the key. The purpose of such an arrange-
ment is to permit the ward members 31 of

the key to move the corresponding tumbler:

members 15 of the locl such a distance as
will form an open pathway to permit
ment of the bolt control member 1,

10 of the key and the bolt control membear
1 of the lock, may be rotated relative to the
wands 81 and tumblers 15 of the key and

3

lock respectively. In the key shown, a cy-
lindrical casing 33 is provided which fits
over che core 10 of the key body and is held
against longitudinal movement thereon, by
a suitable means being provided to prevent
movement of the casing 33 longitudinally
of the key body, but permitting relative ro-
tary movement between the said core and the
casing. For this purpose, a groove 34 ex-
tends ecircumferenticlly about the core 10,
and a screw 35 or other suitable means ex-
tends through the casing, the end 36 of the
screw extending within the groove or slot 84.
An annular opening 87 extends inward from
the end of the casing, in which opening the
ward members are arranged, so 2s to per-
mit - movement for adjustment longitudi-
nally thereof. Any suitable means may be
provided for this purpose, bus in the form
shown, the wards are provided with spaced
slots 88 preferably corresponding in num-
ber and arrangement to that of the adjust-
able pins 16 for the tumblers. As a means
of holding the said wards in adjusted po-
sition, spring fingers 89 are provided, pref-
erably one for each of the wards, each of the
fingers having a bent end portion 40 adapt-
ed to fit within the slots 38 of the wards,
preferably in such manner as to hold the
wards against movement in either direction.
In order to readily adjust the setting of the
wards, openings 41 are formed between ad-
jacent spring fingers 39 so that the end of &
pointed instrument 42, such as a pin, may
be inserted within the opening so that the
spring finger 39 may be conveniently and
readily raised to disengage the bent end por-
tion 40 from the slot 38. The spring fingers
29 may be arranged in any suitable manner
about the casing 88, but preferably the outer
surface of the casing is flattened, to accom-
mocdate the spring fingers, and the said fin-
gers are preferably formed from one piece
of material, and held in proper position by
the screw 35. As a means of holding the
wards 31 in proper velative position to the
casing 83, a web portion 43 integral or fixed
to the casing extends between certain of the
wards. In order to facilitate proper posi-
tioning of the members of the key with ve-
spect to the corresponding tumbler members
of the lock, the web portion 43 of the key
may project a certain distance and fit within
a recess of the lock corresponding to the po-
sition of the web portion 19.

While one practical embodiment of the in--

vention has been shown and described here-
in, it is understood that various changes and
modifications may be made without depari-
ing from the spirit and scope of this inven-
tion. :
Having thus described my invention what
T claim ag new and desire to secure by Let-
ters Patent is:

1. A combination lock comprising a bolt,
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an independent bolt control member, a plu-
rality of spring pressed tumblers arranged
circumferentially about said control member
exteriorly, and means adjustably mounted
on the tumblers for controlling the move-
ment of the bolt control member. ,

9. A combination lock comprising a bols

“or latch, another independent member con-

nected therewith for controlling the move-
ment- of said bolt, a plurality of tumbler
members arranged abount the outside of said
control member and normally restraining
movement of said bolt control member,
means arranged to permit relative longitu-
dinal movement of the tumblers and said
control member, and means adjustable on
said tumblers for determining the movement
required of the tumblers in order to permif
relative rotary movement between tumblers
and said control member.

3. A combination lock comprising a bolé
control member rotatably mounted, spring
pressed -tumbler members arranged there-
about externally, and mnormally prevent-
ing movement of said control member,
means restraining said tumblers against
rotary movement, a ‘means adjustably ar-
ranged upon the tumblers for ‘determining
the movement required thereof in order to
permit rotary movement of said control
members, relative to the tumblers, a bolt,
and means connecting the bolt and said bolt
control member.

4. A combination lock comprising a bolt

“control member including a core rotatably

mounted, and a series of tooth portions ex-
tending therearound externally, means ar-
ranged at one end thereof to receive a por-

tion of a key and to be actuated thereby,

spring pressed tumbler members movable
axially of said control member through the
toothed portion thereof, and normally ve-

-straining the said control member against

rotary movement, means for ‘holding the
said fumblers against rotary movement, and
means adjustable on each of the tumbler
members for determining the movement of
said tumblers axially of the control mem-
ber in order to permit relative rotary move-
ment of said control member.

5. A combination lock comprising a bolt
control member including a core rotatably
meunted, and a series of tooth portions ex-
tending therearound externally, means ar-
ranged at one end thereof to receive a por-
tion of a key and to be actuated thereby,
spring pressed tumbler members movable
axially of said control member through the
toothed' portion thereof, and normally re-

‘straining the said control member against

rotary movement, means for holding the said
tumblers against rotary movement, means
adjustable on each of the tumbler menibers
for determining the movement of said tum-

blers axially of the control member in order

g a

1,401,044

to permit relative rotary movement of said
control member, a2 bolt, and a means con-
necting the bolt and said bolt control mem-
ber whereby said bolt may be moved.

6. A combination lock comprising a bolt
control member rotatably mounted having &
notehed cellar thereon and a means at one
end adapted to engage a portion of a key,
spring pressed tumbler members, movable
axially of said control member and arranged
externally about the same and adapted to
engage the notched collar to normally pre-
vent rotary movement of said control mem-
ber, means limiting the movement of said
tumblers in each direction, 2 means arranged
about said tumblers for holding them in
proper relative position, and a means in-

cluding a-plurality of independently mov-.

able members adjustable on the tumblers to
determine the movement required of said
tumblers in order to permit relative rotary
movement between said tumblers and sald
control member,

7. A combination lock comprising a beld
control member rotatably mounted, a bolt
movable transversely thereof, means coi-
necting said control member and said bolt
for effecting movement of said bolt, tumbler
members arranged circumferentially about
said control member movable axially of
said control member, and normally restrain-
ing the said control member against rotary
movement, means arranged about the tum-
blers to guide the same 2nd hold them in
proper relative position, said means includ-
1 tubular member, means including
spaced stops, for limiting the movement of
the plungers axially of the control member,
and means including a plurality of relatively
movable pins adjustable on said tumblers
for determining the movement of the tum-
blers axially of the control member, in order
to permit relative rotary movement of said
control member. - ,

8. A combination lock comprising a belt

&

control member rotatably mounted having

a notched collar extending therearound and
having at one end a means arranged to re-
ceive.a key and to be actuated thereby. a
plurality of spring pressed tumblers ar-
ranged about said control member and mov-
able axially thereof between the notched
portions of the said collar whereby the said
control member is normally = restrained
against rotary movement, a means including
a gleeve, embracing the said tumbler mem-
bers to hold the same in proper relative po-
sition, and to prevemt rotary movement
thereof, means for limiting the movement oi
said tumblers in each direction axially of
the control member, the said means includ-

ing a plurality of spaced stops, and a pro-.
jecting portion on each of the tumblers.

adapted to engage the said spaced stops.at
the limits of travel, whereby each of the
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tumblers have the same limited movement,
and a means including a plurality of pins
adjustable on the tumbler members for de-
termining the movement of the tumblers
axially of the control member in order to
permit rotary movement of said control
member.

9. A combination lock comprising a bolt
control member rotatably mounted having
a portion thereof adapted to receive a key,
a bolt movable transversely of said control
member, a means connecting said bolt and
said control member for effecting movement
of said bolt, spring pressed tumbler mem-

5 bers arranged about said control member

and normzﬁly restraining the said control
member against rotary movement, means
holding the said tumblers in proper relative
position, restraining the said tumblers
against rotary movement, means determin.-
ing limits of movement of said tumbler
members, means including a plurality of
pins adjustable on said tumblers, the said
tumblers being movable axially of the said
control member, and adapted to be moved
a predetermined distance by corresponding
ward members of a key, whereby when the
said tumblers have been moved a predeter-
mined distance, by the corresponding ward
members of the key, the said control mem.
ber may be rotated to actuate the bolt.

5]

10. A combination lock comprising a bolt,
a bolt controlling member, tumbler mem-
bers, said tumbler members normally re-
taining the said bolt controlling member
against movement and coSperating means
on the tumbler members and bolt controlling
member for determining the necessary move-
ment of said tumblers in order to” permit
relative rotary movement between the bolt
controlling member and the tumblers, said
tumbler means including spaced teeth ad-
justable along the same.

11. A combination lock comprising a bolt
control member including a core rotatably
mounted, and a series of toothed portions
extending externally therearound, means ar-
ranged at one end thereof to receive a por-
tion of & key to be actuated thereby, tum-
bler members movable axially of said con-
trol member through the toothed portion
thereof, and normally restraining the said
control member against rotary movement,
means for holding the said tumbler mem.
bers against rotary movement, and means
adjustable on certain of said members for
determining the movement of said tumblers
axially of the control member in order to
permit relative rotary movement of said
control member past the teeth.
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