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To all whom it may concern.:

Be it known that I, Hymax B. ZeNDEL,
citizen of the United States, residing af
Passaic, in the county of Passaic and State
of New Jersey, have invented certain new
and useful Improvements in Locks, of
which ‘the following is a specification, ref-
erence being had therein to the accompany-
ing drawing.

This invention relates to an improvement
in locks and more particularly to locks of
the permutation type.

The object of the present invention is the
provision of an improved lock of this char-
acter which is so constructed that it cannot
be opened except by one who is familiar
with the proper combination. )

Other objects of the invention will be
apparent from the detailed description here-
inafter when read in connection with the
accompanying drawing wherein a con-
venient embodiment of the invention is illus-
trated and wherein like numerals of refer-
ence refer to similar parts in the several
views. ‘

In the drawings, Figure 1 is a front ele-
vation of a padlock constructed in accord-

ance with the present invention, the front

of the lock casing being removed, Fig. 2 is
an end elevation showing the operating
knob or handle, Fig. 3 is a similar view with
a portion of the lock casing broken away,
Fig. 4 is a longitudinal section showing the
actuating lever after it has been moved to
engage one of the actuating members, Fig.
5 1s a similar view showing the actuating
lever after it has been moved to engage one
of the false actuating members, and Fig. 6 is
a cross section on line 6—6 of Fig. 1. .

Referring now more particularly to the
drawings A designates a padlock casing and
B a shackle, the lower ends of the arms of
which project into suitable openings formed
in the top of the lock casing. The portion
of the arms of the shackle B which are
adapted to lie within the lock casing A are
formed with recesses J in the inner sides
thereof.

Journaled in the upper portion of the
lock casing A and extending transversely
thereof is a cylinder C, which is provided
on the ends thereof with lugs or projections
¢ which are adapted to engage the recesses b
in the ends of the arms of the shackle B to
hold the same in its locked position and
from this construction it is obvious that to
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release the shackle the cylinder C must be
shifted a sufficient extent to disengage the
lugs ¢ thereof from engagement with the re-
cesses 0 in the ends of the arms of the shackle
B. A spring ¢’ is utilized to hold the cylin-
der C with the Iugs ¢ thereof in engagement
with the recesses in the arms of the shackle B.

Secured to one end of the cylinder C is a
ratchet wheel ¢* which is engaged by a pawl
d carried by a bar D which 1s pivotally sup-
ported in the lock casing A and extends
transversely thereof just below the roller C.
The pawl ¢ is normally held in engagement
with the ratchet wheel ¢* by means of a
suitable spring which is secured to the lock
casing and engages the rear side of the bar
D. The tendency of the spring ¢’ is to turn
the cylinder C in a clockwise direction but
movement of the cylinder in this direction
15 normally prevented by the pawl ¢ which
however, permits the cylinder to be shifted
step by step in the opposite direction against
the tension of the spring ¢’. If the pawl d
is released from engagement with the ratchet
wheel ¢2, the spring ¢ will immediately
shift the cylinder and return the same to its
normal position with the lugs ¢ thereof in
engagement with the recesses in the arms of
the shackle B.

The cylinder C is provided with a plural-
ity of teeth ¢® thereon which are adapted to
be engaged by actuating members, to bs
hereinafter more particularly described, so
that the cylinder may be shifted a sufficient
distance to withdraw the lugs ¢ thereof from
engagement with the shackle B. In the
present embodiment of the invention a plu-
rality of such actuating members are util-
ized comprising fingers E, the lower ends of
which are pivotally mounted upon a fixed
bar K’ which is supported in the lock casing
A just below the cylinder C and parallel to
the longitudinal axis thereof and the upper
ends of which are normally held out of en-
gagement with the teeth of the cylinder C
by springs of any suitable type which are
adapted to be secured in the lock casing.
The actuating members E are adapted to be
engaged by suitable mechanism to be herein-
after more particularly set forth and moved
into engagement with the teeth of the cyl-
inder C so as to shift the same a predeter-
mined distance and the parts are so arranged
and coustructed that the actuating members
must be actuated in a certain sequence in or-
der to shift the cylinder a sufficient distance
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to withdraw the lugs ¢ thereof from engage-
ment with the recesses o in the arms of the
shackle 3. In addition to the actnating fin-

gers E a number of false actuating fingers
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Ii* are employed, which are also pivotally
supported on the bar E’. The upper ends of
the false fingers E* do not contact with the
cylinder C but terminate short thereof and
are provided with inwardly extending por-
tions which rest upon the bar D heretofore
described and the undersides of which are
engaged by suitable springs in the lock cas-
ing. A number of false fingers are pro-
vided and the actuating fingers are arranged
at different points along the supporting bar
B’ between the false fingers, the outer sur-
faces of all the fingers being positioned in
substantially the same plane.

It designates a transversely arranged bar
or rod which is fixedly secured in the lower
portion of the lock casing A and which is
of a square or other irregular cross section.

(& designates an arm which is provided
intermediate the ends thereof with a sleeve
¢ which corresponds in cross section to the
cross section of the rod I and is arranged
to slide thereon. The lower end of the arm
G engages a double spiral groove % formed
upon the surface of the eylinder H which is
journaled in the lower portion of the lock
casing so that the rotation of said cylinder
in one direction will cause the arm G to
travel back and forth on the transversely ar-
ranged bar or rod F.

T’ designates a lever which is pivotally
secured intermediate the ends thereof to the
upper end of the arm G, the upper end of
said lever being arranged to overlie the ac-
tuating fingers and false fingers which are
pivotally supported upon the bar E’ and be-
mg held normally out of engagement there-
with by a spring interposed between the
lower end of the lever and the arm G.

I designates a transversely arranged shaft
which is journaled within the lock casing A
and projects beyond one side thereof. The
projecting end of the shaft I is provided
with an actuating knob or handle I’ and
with a suitable indicator which is arranged
to travel over a dial 72 upon one side of the
lock casing. The dial 4 is provided with a
plurality of numerals or other characters
thereon, there being one such character pro-
vided for each of the actnating fingers T and
false fingers K2

Loosely mounted on the shaft I isa cam J
which is positioned directly behind the lower
end of the lever F” so as to engage the same
when it is rotated. It is obvious that the
engagement of the cam J with the lower end
of the lever I will cause the upper end of
said lever to engage either one of the actuat-
ing fingers K or one of the false fingers T2
according to the position which the arm G
occupies when the cam is rotated. The size
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of the cam J and the length of the lever 1
are such that when the cam is actuated to
shift the Iever and cause the same to engage
one of the actuating members E said men-
ber will be moved into engagement with the
teeth of the cylinder and will at the end of
its movement lie between the two lowermost
teeth of the cylinder so that it cannot he
actuated further by the lever and cannot re-
turn to its normal position until the cylinder
has been actuated by another one of said
actuating members when the spring of the
first actuating member will return it to its
normal position. It will thus be seen that
in order to shift the cylinder the proper dis-
tance all of the actuating fingers must be
actuated. The cam J is normally held
against rotation and out of engagement with
the lower end of the lever G by means of a
spring pressed pawl j which is mounted
within the lock casing and engages a ratchet
wheel j* formed on one end of the cam. The
cam J is of such length that it will engage
the lower end of the lever T’ when it is ro-
tated regardless of the position which the
arm G, which carries said lever, occupies on
the bar F. :

Keyed to the shaft T adjacent the end
thereof which projects without the lock eas-
ing is a ratchet L and a disk M and loosely
mounted on said shaft between said ratchet
and disk is a gear wheel N which meshes
with a gear wheel O carried by the cvlinder
H heretofore referred to. The gear wheel N
carries a spring actuated pawl 7 which en-
gages the teeth of the ratchet 1. while the
disk M carries a spring pressed pawl m
which engages a ratchet 7° formed on the ad-
jacent end of the cam J. The teeth of the
ratchet I, and of the ratchet /° extend in op-
posite directions, the teeth of the ratchet I.
being arranged so that when the shaft T is
turned to the right or in a clockwise direction
they will engage the pawl n and cause the
gear wheel N to rotate with the shaft and
thereby rotate the cylinder M through the
gear wheel O. When the shaft T is moved
in this direction the pawl m rides looscly
over the ratchet #° on the cam J and the cam
remains stationary. When the shaft T is
turned to the left, however, the teeth of the
ratchet I, ride past the pawl » so that the
gear N is held stationary and the pawl m
will engage the ratchet /* on the cam and
cause said cam to rotate with the shaft, the
cylinder H being held against movement
during the rotation of the shaft T in this di-
rection by a pawl which is mounted in the
lock casing and engages a ratchet formed on
said cylinder.

The operation of the device is as follows:
Assuming that there are three actuating fin-
gers employed which correspond to the num-
bers 3—8—5 on the dial and that such fingers
must be actuated in sequence in order to shift
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the cylinder C a sufficient distance to free
the lugs ¢ thereof from the recesses » in the
ends of the arms of the shackle, the operator
first turns the knob I’ to the right until the
indicator carried by the shaft I points to the
character 3 upon the dial 4, which will cause
the cylinder H to rotate and move the arm
G on the bar F a sufficient distance to bring
the upper end of the lever I’ carried there-
by directly over the actuating finger E which
corresponds to the character 8 upon the dial;
the knob I’ is then turned to the left until
the shaft I malkes a complete revolution, dur-
ing which movement of the shaft the arm G
will remain stationary and the cam J will
engage the lower end of the lever ¥, thereby
causing the upper end of said lever to en-
gage the proper actuating finger and shift
the cylinder C a predetermined extent. This
operation is repeated with the numbers 8
and 5 and the cylinder C will then have been
shifted a sufficient amount to carry the lugs
¢ thereof out of engagement with the recesses
b in the arms of the shackle, so that the
shackle can be then removed from the lock
casing. If at any time the knob is turned to
the right to bring the lever I over any of
the false fingers E? and then turned to the
left, the cam J will cause the lever F’ to en-
gage sald false finger and ‘move the same
against the pivoted bar D, which will with-
draw the pawl d from the ratchet wheel ¢
and. permit the spring to instantly shift the
cylinder O back to its normal position. It
will thus be seen that it is practically impos-
sible for any one not familiar with the com-
bination to open the lock as even if the first
number should be accidentally ascertained or
even 1f the first two numbers, the cylinder
would immediately be restored to its normal
position should any other number not in the
combination be tried.

While a convenient embodiment of the in-
vention is illustrated in the accompanying
drawings, it will be understood that many
changes may be made to the form and con-
struction therein shown without departing
from the spirit of the invention. It will also
be understood that while the invention is
illustrated and described as used in connec-
tion with a padlock, it may be used in con-
nection with locks of other types.

I claim:

1. In a lock, a locking member, a spring
tending to actuate said locking member in
one direction, a plurality of actuating mem-
bers adapted to engage said locking member
to shift the same against the tension of its
spring, and means common to all of said ac-
tuating members for operating any one
thereof,

2. In a lock, a locking member, a spring
tending to actuate said locking member in
one direction, a plurality of actuating mem-
bers adapted to shift the locking member

L)

against the tension of its spring, means com-
mon to all of said actuating members for
operating any one thereof, and means con-
trolled by said operating means for releasing
the locking member to permit its spring to
restore it to normal position.

3. In a lock, a locking member, a spring
tending to shift the locking member in one
direction, a pawl preventing movement of
the locking member by the spring thereof, a
plurality of actuating members for shifting
the locking member step by step against the
tension of 1ts spring, a false actuating mem-
ber for releasing said pawl, and means com-
mon to said actuating members and false
actuating member for operating any one
thereof.

4. In a lock, a rotary locking member, a
spring tending to rotate said locking member
in one direction, a pawl preventing move-
ment of the locking member by its spring,
means for shifting the locking member step
by step against the tension of its spring, and
means for releasing said pawl.

5. In alock, a locking member, a plurality
of actuating members adapted to successively
engage said locking member to shift the
same in one direction, and means common to
all of said actuating members for operating
any one thereof.

6. In a lock, a locking member, a plural-
ity of actuating members adapted fo suc-
cessively engage said locking member to
shift the same in one direction, and means
movable to a position to engage any one of
s2id actuating members. '

7. In a lock, a locking member, a plural-
ity of actuating members adapted to shift
said locking member in one direction, a lever
movable to a position to engage anyone of
sald actuating members, and means for ac-
tuating said lever.

8. In a lock, a locking member, a plural-
ity of actuating members adapted to move
said locking member in one direction, a lever
movable to a position to engage anyone of
said actuating members, and a cam for ac-
tuating said lever.

9. In a lock, a locking member, a piural-
ity of actuating members adapted to shift
sald locking member in one direction, a lever
movable to a position to engage anyone of
sald actuating members, means for shifting
the lever, means for actuating said lever, and
an operating member common to both of
said means,

10. In a lock, a locking member, a plural-
ity of actuating members adapted to move
said locking member in one direction, a lever
movable to a’position to engage anyone of
said actuating members, a cam for actuating
sald lever, and a single operating handle for
shifting said lever and actuating said cam.

11. In a lock, a locking member, a plural-
ity of actuating members adapted to shift
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said locking member in one direction, a lever
movable to a position to engage any one of
said actuating members, an operating handie,

means acting when the handle is moved in :

one direction to shift said lever to a position

to engage anyone of said actuating members, :

and means acting when the handle is moved
in the opposite direction to actuate said
lever. ’

12. In a lock, a locking member, a plural-
ity of actuating members adapted to move
said locking member in one divection, a lever
movable to a position to engage anyone of
said actuating members, a cam for actuating
sald lever, an operating handle, means act-
ing when the handle is moved in one direc-
tion to shift said lever to a position to en-
gage anyone of said actuating members, and

- means acting when the handle is moved in
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the opposite direction to rotate said cam.

13. In a lock, a locking member, a plural-
ity of actuating members adapted to shift
said locking member in one direction, a plu-
rality of false actuating members, means
operable upon the actuation of any of said
false members for returning the locking
member to normal poesition, and means com-
mon to all of said actuating members and
false members for operating anyone thereof.

14. In a lock, a locking member, a plu-
rality of actuating members adapted to shift
said locking member in one direction, a plu-
rality of false actuating members, means op-
erable upon the actuation of any of said
false members for returning the locking
member to normal position, and means mov-
able to a position to engage anyone of said
actuating members and false members.

15. In a lock, a locking member, a plural-
ity of actuating members adapted to move
sald locking member in one direction, a plu-
rality of false actuating members, means
operable upon the actuation of any of said
false members for returning the locking
member to normal position, a lever movable
to a position to engage anyone of said actu-
ating members and false members, and
means for actuating said lever.

16. In a lock, a locking member, a plural-
ity of actuating members adapted to move
said locking member in one direction, a plu-
rality of false actuating members, means

“operable upon the actuation of any of said

false members for returning the locking
member to normal position, a lever movable
to a position to engage anyone of said ac-
tuating members and false members, and a
cam for actuating said lever.

17. In a lock, a locking member, a plural-
ity of actuating members adapted to move
said Jocking member in one direction, a plu-
rality of false actuating members, means
operable upon the actuation of any of said
false members for returning the locking
member to normal position, a lever movable
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to a position to engage anyone of said ac- |

tuating members and false members, means
for shifting the lever, means for actuating
said lever, and an operating member com-
mon to both of said eans.

18. In a lock, a locking member, a plural-
ity of actuating members adapted to move
said locking member in one direction, a plu-
rality of false actuating members, means
operable upon the actuation of any of said
false members for returning the locking
member to normal position, a lever movable
to a position to engage anyone of said ac-
tuating members and false members, an op-
erating haundle, means acting when the
handle is moved in one direction to shift
said lever to a position to engage anyone of
said actuating members and false members,
and means for actuating said lever when the
handle is moved in the opposite direction.

19. In a lock, a locking member, a spring
tending to actuate said locking member in
one direction, a pawl normally holding said
locking member from movement by its
spring, a plurality of actuating members
adapted to shift said locking member in one
direction against the tension of its spring,
and a plurality of false actuating members,
and means operable upon the actuation of

any of said false members for releasing the

pawl from engagement with said locking
member.

20. In a lock, a locking member, a spring
tending to actuate said locking member in
one direction, a pawl normally preventing
movement of said locking member by its
spring, a plurality of actuating members
adapted to shift said locking member against
the tension of its spring, a plurality of false
actuating members, means operable upon the
actuation of any of said false members for
releasing the pawl from engagement with
the locking member, and means common to
all of said actuating members and false
members for operating anyone thereof.

21. In a lock, a locking member, a spring
tending to actuate said locking member in
one direction, a pawl normally preventing
movement of said locking member by its
spring, a plurality of actuating members
adapted to shift said locking member against
the tension of its spring, a plurality of false
actuating members, means operable upon the
actuation of any of said false members for
releasing the pawl from engagement with
the locking member, a lever movable to a po-
sition to engage anyone of said actuating
members and false members, and means for
actuating said lever.

22. In a lock, a locking member, a spring 1

tending to actuate said locking member in
one direction, a pawl normally preventing
movement of said locking member by its
spring, a plurality of actuating members
adapted to shift said locking member against
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the tension of its spring, a plurality of false
actuating members, means operable upon the
actuation of any of said false members for
releasing the pawl from engagement with
the locking member, a lever movable to a po-
sition to engage anyone of said actuating
members and false members, an operating
handle, means acting when the handle is
moved in one direction to shift said lever to
a position to engage anyone of said actuat-
ing members and false members, and means
for actuating said lever when the handle is
moved in the opposite direction.

23. In a lock, a rotatable locking member,
a spring tending to rotate said locking mem-
ber in one direction, a pawl normally pre-
venting movement of said locking member
by its spring, a plurality of pivoted actuat-
ing members adapted to successively rotate
sald locking member against the tension of
its spring, a plurality of pivoted false ac-
tuating members, means operable upon the
actuation of any of said false members for
releasing the pawl from engagement with
the locking member, and means common to
all of said actuating members and false
members for operating anyone thereof.

24. In a lock, a locking member, a plural-
ity of actuating members adapted to shift
the locking member in one direction, a lever,
an operating shaft, gearing acting only
when the shaft is turned in one direction to
shift the lever to a position to engage any-
one of said actuating members, and means
for actuating said lever when the shaft is
turned in the opposite direction.

25. In a lock, a locking member, a plural-
ity of actuating members adapted to shift
sald locking member in one direction, a lever,
an operating shaft, a cam loosely mounted
on said shaft and adapted when rotated to
engage said lever, gearing acting only when
sald shaft is turned in one direction fo shift
the lever to a position to engage anyone of
said actuating members, and a clutch serving
to couple the cam to the operating shaft
when said shaft is turned in the opposite di-
rection.

26. In a lock, a casing; a locking member,
a plurality of actuating members for said
locking member, a cylinder rotatably sup-
ported in said casing and provided with a
spiral groove in the periphery thereof, an
arm slidably mounted in the casing and pro-
vided with a portion adapted to engage the
spiral groove in said cylinder, a lever car-
ried by said arm and adapted to engage any-
one of said actuating members, means for ro-
tating said cylinder, and means for actuat-
ing said lever.

27. In a lock, a casing, a locking member,
a plurality of actuating members for said
locking member, a cylinder rotatably sup-
ported in said casing and provided with a
spiral groove in the periphery thereof, an

R
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arm slidably mounted in the ¢asing and pro-
vided with a portion adapted to engage the
spiral groove in said cylinder, a lever car-
ried by said arm and adapted to engage
anyone of said actuating members, means
for rotating said cylinder, means for actuat-
ing said lever, and an operating handle com-
mon to both of said means.

28. In a lock, a casing, a locking member,
a plurality of actuating members for said
locking member, a cylinder rotatably sup-
ported in said casing and provided with a
double spiral groove 1n the periphery there-
of, an arm shidably mounted in thé casing
and provided with a portion adapted to en-
gage the spiral groove in said cylinder, a
lever carried by said arm and adapted to
engage anyone of said actuating members,
an operating shaft, gearing acting only when
the shaft is turned 1n one direction to rotate
said cylinder, and means for actuating said
lever when the shaft is turned in the oppo-
site direction.

29. In a lock, a casing, a locking member,
a plurality of actuating members for said
locking member, a cylinder rotatably sup-
ported in said casing and provided with a
double spiral groove in the periphery there-
of, an arm slidably mounted in the casing
and provided with a portion adapted to en-
gage the spiral groove in said cylinder, a
lever carried by said arm and adapted to
engage anyone of said actuating members,
an operating shaft, a cam loosely mounted
on said shaft and adapted when rotated to
engage said lever, gearing acting only when
the operating shaft is turned in one direc-
tion to rotate said cylinder, and a clutch
serving to couple the cam to the operating
shaft when said shaft is turned in the oppo-
site direction.

80. In a lock, a casing, a rotatable locking
member, a plurality of actuating members
adapted to move said locking member in one
direction, a plurality of false actuating mem-
bers, means operable upon the actuation of
any of said false members for returning the
locking member to normal position, a lever,
an operating shaft, gearing acting only
when the lever is turned in one direction
to shift the lever to a position to engage any
one of said actuating members and false
members, and means for actuating said lever
when the shaft is turned in the opposite
direction.

31. In a pad lock, a casing, a shackle fit-
ting into sald casing, the arms of which are
provided with inwardly extending recesses,
a cylindrical locking member journaled in
said casing and provided at ifs ends with
projecting lugs adapted to engage the re-
cesses in the arms of the shackle, and means
for shifting said locking member intermit-
tently to free the lugs thereof from engage-
ment with the arms of the shackle.
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32. In a pad lock, a casing, a shackle fit-
ting into said casing, the arms of which are
provided with inwardly extending recesses,
a cylindrical locking member journaled in
said casing and provided at its ends with
projecting lugs adapted to engage the re-
cesses In the arms of the shackle, a plurality
of actuating members adapted to succes-
sively shift said cylindrical locking mem-

10 ber, a plurality of false actuating membels,

means operable upon the actuation of any

947,623

Of said false members for retur 111110 the lock-
ing member to normal position, and means
common to all of said actuating members
and false actuating mombels for operating
anyone thereof.
In testimony whereof I ‘lﬂl\ my signature
in presence of two witnesses.
HYMAN BERNARD ZENDIIL..
Witnesses:
Arrmur 8. Corerx,
GarreT Roosara.
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