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To all whom it may concern:
Be 1t known that I, Oscar KATZENBER-

resident of San Antonio, in tha county of
Bexar and State of Texas, have invented
certain Improvements in Permutation-Locks,
of which the following is a full, elear, and ex-
act deseription.

This invention has for its object to provide
novel details of construction for a permuta-
tion-lock, and more particularly to improve
and simplify the construction of the lock
patented by me November 24 1903, No.
745,064, sa1d improvements being also appli-
cable to various locks of the class indicated,
in which the features of novelty may be ad-
vantageously embodied, thus providing a
very simple lock that is convenient to oper-
ate, may be unlocked in the dark by the
sense of touch or by sound of Impinging
parts, or by both means.

The features of the present improvement
are particularly well adapted for use as

* working parts of a padlock and to illustrate
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their application and operation are repre-
sented as applied to form a lock of that char-
acter.

In the drawings, which represent the con-
struction and adjustments of parts for lock-
g and unlocking the same, similar charac-
ers of reference indicate corresponding parts
1 all the fieures.

Figure 1 1s a perspective view of the pad-
lock in opened condition. TFig. 2 is an en-
larged partly-sectional side view of the lock
on the hne 2 2 in Fig. 6, expoesing the interior
mechanism m locked adjustment, the side

wall of the lock-case being removed. TFig. 3 |

s a view similar to that shown in Fig. 2, but
representing the working parts adjusted for
release of the shackle-bow. Tig. 4 is a side
view of the lock-case, partly in section, on the
line 4 4 1n Fig. 7, one side wall being removed,
together with certain working parts, expos-
ing other details that remain in the case,
scen 1 the direction of the arrows ' in said
figure. Fig. 5 is a partly-sectional side view
of details on the line 5 5 m Fig. 7, parts being
seen 1 the direction of the arrows 22 in said
figure. Fig. 6 is a vertical transverse sec-
tional view of the lock substantially on the
line 6 6 1n Fig. 2, and Fig. 7 is a horizontal
transverse sectional view substantially on the
line 7 7 1n Fig. 2. .

The lock-case is of the usual form given to

padlocks of the class to which this improve- |

o —

| ment belongs and consists of a back wall 10,
- a Iront wall 11, and a curved
GER, & citizen of the United States, and a |

peripheral wall
12, the latter being preferably formed inte-

- gral with the front wall and the back wall

rendered removable for the convenient in-
troduction of the works of the lock into the
case 1n proper relative positions. There is a
straight portion 12* formed on the front
wall 11 as a section of the periphery, leaving
two openings between its ends and those of
the curved wall 12, said openings a @', respec-
tively, accommodating the ends of a bowed
shackle-bar 13. A plurality of studs b are
preferably formed in the lock-case at suitable
points, ends of these studs that project from

' the case serving as rivets for securing the re-
- movable back plate or wall 10 upon the rear

- the lock-cass.

edge of the peripheral walls 12 122 when the
case 18 to be closed. _

As shown in Figs. 2 and 3, a pivot-stud ¢ is
secured 1 the case near the opening ¢ for
pivoting one end of the shackle-bow 13 with-

In the case, free to rock a suitable degree, the

opposite end or latch-nose 132 rocking into
the other opening ¢’ when the shackle-bow is
to be locked fast at both ends within the case.
Near the center of the front wall 11 and with-
it the lock-case a pivot-post 14 is erected on
sald wall of a height to nearly touch the back
plate 10 when the latter is secured in place on
A preferably four-armed de-
tent-block 15 is employed that is perforated
laterally at or near the radial center of its
arms, and i said perforation the pivot-post
14 18 1nserted, thus supporting the detent-
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block flatwise within the case free to turn on -

sald post. The radial arms 152, 15", 15¢ and
159 on the detent-block 15 are projected
nearly opposite each other in pairs.” The
pair of opposite arms 15 15¢ are somewhat
longer than the other pair of arms 15b 154, ag
appears m Figs. 2 and 3, and the arm 152
may engage with its outer end an adjacent
stud b, which will limit the rocking move-
ment of said arm in a direction away from

- the latch-nose of the shackle-bow when it is

.

inserted in the opening «’. Upon suitable
projections d from the inner surface of the
front wall 11 a latch-bolt 16 is supported to
slide 1n loose contact with the peripheral

- wall 122, and, as shown in Figs. 2 and 3, the

end e of the latch-bolt nearest to the opening
@’ 1s rendered convex and its upper corner
removed to facilitate the latching engage-
ment of sald end of the bolt 16 with the latch-

nose 13* on the shackle-bow 13, said nose

I100.
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shaft 17 1s of su

the front wall 11.

£

having a correspondingly - shaped notch ¢

therein, into which the end e of the latch-bolt
may be slid when the shackle-bow 1s closed,
and thus secure the latter in closed condition.

The means for controlling the slidable :

movement of the latch-bolt 16 comprises the

following details:
In the front wall 11 at an: equal distance.

from the pivot-post 14 two perforations are

respectively formed and two similar tum-
bler-shafts 17 are journaled therein, each
shaft having a preferably cylindrical head 17,
which heads have their peripheries rough-
ened to facilitate a rotatable adjustment of
said heads and the shafts they are.on.

tween the inner end. of the shaft and said:back
wall. A mainly circular lock-set tumbler-
wheel 18 is fixedly mounted upon each shaft
17 and contacts with the flat inner surface of
In the periphery of each.
lock-set. tumbler-wheel 18 a plurality of de-
tent - teeth ¢ are formed, these teeth being
preferably sufficient in number to occupy
about one-half of the contour of each wheel,
and for effective service the teeth are slightly
tapered toward their outer ends, producing

~ essentially V-shaped spaces ¢’ between them.
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The post 14 is of reduced diameter where 1t
is engaged by the four-armed detent-block
15, and: the latter is seated upon the annular
shoulder %, formed on the post by said reduc-

‘tion, which supports the detent-block free to
Tock in a plane near to and parallel with the

back plate or wall 10. On the portion of the

post 14 that is between the shoulder h and 1n- |

ner surface of the front wall 11 a pair of re-
silient arms 4 4 are mounted by forming an in-
tegral open spring-coil 4" from the material
composing the arms. Said coil that is at the
center of length of the material clasps the post,

- and the arms thereon project oppositely to-

ward and over respective tumbler-wheels 18.
Upon. the free end of each arm 7 a preferably

circular hammer-head 7% is mounted, these

heads having enforced engagement with the

periphery of the tumbler-wheels 18.
On the inner end of each tumbler-shatt 17
an abutment-disk 19 is. removably secured,

preferably, by means of a spring-collar k, that

engages the end of the shaft in a shallow
oroove therein, the disks being pressed. for-
cibly against one side of a dished resilient
washer 20, which presses upon the adjacent

" tumbler-wheel 18, as clearly shown in Fig. 7.
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The disks 19 of similar form each hasa mainly
circular periphery m, that is joined with a flat
portion m’ thereon, and when the parts of the
lock are assembled said flat portions of the
peripheries of the disks 19 may be impinged
upon by a straight edge of a respective arm
152 15¢, which will permit said arms of the de-

tent-block 15 to rock somewhat toward the
centers of the shafts 17, and obviously if

Kach
| cient length. to extend to-.
ward the back wall 10, but have a space be-

1
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these shafts are turned so as to cause the cir-
cular edge portions m of the abutment-disks
to-ride upon the arms 15* 15° said arms will
be rocked farther away from the center of the
tumbler-shafts 17.

Tn the rear side of each detent-arm 1o* 15°
an open recess 7 is formed by removal of the
material forming the arms, the thinner por-
tions that remain about equaling in thickness
the abutment-disks 19 whereon said portions

of the detent-arms.have contact, the arm 15%

from below and the arm 15° from above-a re-
spective disk. From the rear sides ot each of
the detent-arms 152 1.5¢ in-the open recesses n
a tongue _
having parallel sides extending across the
arms, their height being such as to render
their end surfaces about level with the rear
sides of the thicker portions of the detent-
aT1ns. S
Alockingtumbler-wheel 21, equal in diame-
terwiththatof theabutment-disks19,ispivot-
ally supported on the back plate 10 of the case
respectively opposite one of said disks, their

thickness permitting said tumbler-wheels to.
- work freely in the recesses 7 and have clear-

ance edgewise from the arms when the edges
of the latter are pressed upon by the circular

“edge portion of each abutment-disk 19, as 1s
indicated in Kig. 2.

Each. locking tumbler-
wheel 21, as shown in Figs. 2, 5, and 7, con-
sists of a flat circular

surface of the back wall or plate 10 and hav-

ing an arcuate slot o’ arranged concentrically

with the pivot and circular edge thereot.
From each abutment-disk 19 a pin p1s pro-

projects, these similar tongues
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_ plate of metal cen-
trally pivoted, as at o, upon the true inner

100

jected: rearwardly, which enters the slot o’ mn

a respective locking tumbler-wheel 21, and

in the edge of each of said tumbler-wheels a
radial slot r is formed in a portion of the-
same that is.nearly opposite the arcuate slot

o’ therein, and it will be seen that when the
detent-arms 15* 15¢ have clearance from the
peripheral edge portions m on the abutment-

‘disks. 19, or, in other words, engage the flat

places. m’ thereon, the tongues 7/, that nor-
mally ride upon the edges of the locking
tumbler-wheels 21, when brought opposite

‘the siots.r by a turning movement of these

wheels may enter the slots r, and thus permit

' the arms 15* 15°¢ to rock a proper degree to-
‘ward the tumbler-shafts 17 for release of the
latch-bolt 16, as will be hereinafter fully de-
| secribed. To prevent the tumbler - wheels
21 from too free a rotatable

ovement,
which would: accidentally displace the slot r
in either wheel in relation to other working
parts, a. finger-spring 20 is-held by one end
on the back plate 10 and is-in resilient en-
cagement with a respective wheel bearing
upon its periphery, as shown in Fig. 5.

A resilient plate-metal extension-arm 15¢
projects from the end of the detent-arm 15¢
toward and into engagement with the lower

icg
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edge portion of the latch-bolt 16, the exten-

sion-arm being adapted for transmitting mo-
tion from the arm 159 to the latch-bolt and
causing the latch-bolt to slide toward or from
the locking-nose 13% on the shackle-bow 13 in
accord with the rocking movement of said
detent-arm 159

A third shaft 22 is journaled in a perfora-
tion in the front wall 11 of the lock-case, hav-
ing a cylindrical or other head 222 thereon
for its manipulation, said shaft being posi-
tioned in the same vertical plane with the
post 17.  Upon the end portion of the shaft
22 that 1s within the lock-case a collar 22P is
secured, this flat circular collar having suf-
ficient friction in contact with the inner side
of the front wall 11 to prevent an accidental
turning movement of the shaft. In the edge
of the collar 22% a notch s is formed, and from
the inner surface of the front wall 11 a stud &’
projects into the notch, the stud serving to
limit the rocking movement of the shaft 22
when turned by a manipulation of its head
22*  The shaft 22 on its inner end also car-
ries a finger-bar 22¢, that projects over and
toward the free end of the detent-arm 15¢, so
that a rocking movement of the shaft in the
direction of the arrow x will press the free end
of the finger-bar upon the detent-arm 15¢

and rock 1t toward the abutment-disk 19

There may be an ordinary throw-up spring
23 employed for automatically opening the
shackle-bow 13, its location and operation
being clearly shown in Figs. 2 and 3. In
service, however, it is found that the spring
23 may be dispensed with, as when the bow
1s released from the latch-bolt 13 the weight
of the lock will besufficient to effect the open-
ing of the shackle-bow or a slight pull will do
so 1t the lock is supported in the hand while
opening it.

In arranging the working details of the
lock for service the tumbler-wheels 21 should
be adjusted on the back plate 10, so as to
adapt their slots r to receive the tongues n’
after the lock has been worked in accord
with a predetermined rotatable movement of
the shafts 17. Having selected the combina-
tions that determine the turning movements
of the shafts 17 to effect a corresponding

movement of the abutment-disks 19 foropen-

ing the lock, this rotatable movement of each
shatt 17, that is toward the right a predeter-
mined degree for each shaft independently,
will cause the pin p on the disk that is being
adjusted to traverse a portion of the slot o’ it
occuples, and after impingement on the end
of said slot turn the locking tumbler-wheel
21 a proper extent for disposal of the radial
slot r therein at a proper point for the recep-
tion of a corresponding tongue n’.

It should be stated that the locking adjust-
ment of the latch-bolt 16 may be quickly
effected after the shackle-bow 13 has been
closed by simply turning either or both of

. e

the shafts 17 in either direction sufficiently
to cause the edges of the arms 152 15¢ to ride
upon the circular edges m on the abutment-
disks 19 and at the same time cause the ad-
jacent ends of the tongues n’ to contact with
the peripheral edges of the locking tumbler-
wheels 21. This adjustment will simultane-
ously push the latch-bolt 16 into the notch in
the shackle-bow nose 132, which is eflected
by the arm 159 and its extension 15¢, as is
shown in Fig. 2.

Ifor explanation of the operation that may
be conducted for opening the lock by means
of manipulation in accord with a preselected
combination it may be assumed that the re-
leasing combination for the mechanism at
the left of the lock in Figs. 2 and 3is “74’ and
fortherightsideis ““52.” Nowwithoutregard
to the relative positions assumed by working
parts when locked the first step for unlocking
the lock1s commenced by turning the left-
hand shaft 17 toward the right until the ham-
mer-head 2* on an appropriate spring-arm 4
rides on the teeth g, the turning operation
being continued until there has been seven
successive strokes of the hammer-head 42 pro-
duced, which are indicated audibly and also
by the sense of feeling the jar that results
from the strokes of the hammer-head on the
tumbler-wheel 18. The rotation of the shaft
operated upon is now reversed in direction,
so-that four teeth are passed in reversed or-
der, which makes the combination “747’’ and
cisposes the slot » directly opposite the
tongue n’ at the left side of the lock. In a
like manner the right - hand shaft 17 is
turned toward the right until the hammer-
head 2* on the remaining spring-arm 4 has
successively engaged within five notches be-
tween the teeth on the lock-set tumbler-
wheel 18, carried by said shaft. The rotata-
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ble movement of the shaft 18 at the right is

now reversed in direction, and two notches in
the tumbler-wheel are successively engaged
by the hammer-head 4*, which will give the
combination “ 52" for the right-hand lock-set
tumbler-wheel and connected parts. _L
here be explained that the formation of the
hammer-heads 2* is an advantageous feature
of the present improvement, as it has been
found that the shape and added weight in-
creases the sound of mmpact had as these
heads successively strike upon the tumbler-

110

It may

11§

wheels 18, and the jar is very sensibly felt, so

that knowing the combinations a person can
1n the dark readily open the lock. The turn-
ing movements of the shafts 17 a predeter-
mined degree for each one, as is indicated by
the vibrations of the hammer-heads 4, will so
relatively dispose the abutment-disks 19 and

I12C
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the locking tumbler - wheels 21 that the

tongues n’ may be simultaneously thrown

into respective slots » by turning the shaft 22
and the arms 15* 15¢ rocked 1nto close en-
gagement with the flat edge portions m’ on

ISO
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the abutment-disks, which will adapt the arin | tion of the slide-bolt by a turning movement

152 and its extension member 152 to slide the

bolt 16 away from the nose 132 of the shackle-

bow 13 when the shaft 22 is rocked so as to
press the finger-bar 22¢ into engagement with
the detent-arm 15¢, thus releasing the shackle-
bow for its opening movement.

It will be understood that the releasing op-
eration depends upon the relative positions
of the pins p in the arcuate slots o', thus con-
trolling the rotatable adjustment of the lock-
ing and releasing tumbler-wheels 1n unison
with the turning movements of the shatts 17,
as indicated on the teeth of the tumbler-
“wheels 18, and it is to be understood that the
- exact combination for control of the rotata-

‘ble movement of each tumbler-shaft 17 must
be employed unless the combinations are
changed, and said combinations must be man-
ually produced in the order recited for the
opening of the lock. s

The provision of the locking and releasing
tumbler-wheels 21 is a feature of this 1m-
provement and adds greatly to the security
of the lock, as for the proper setting o these
wheels a reversed movement of the shafts 17
must be given thereto, and the employment
of tongues on the detent-arms which enter

slots in the tumbler-wheels for release of the
latch-bolt is another detail of the invention. |

A feature shown in Patent No.-745,064 1s ein-
ployed also in this improvement for changing
the combinations of the lock and consists of a
set-screw 23, that screws through the edge
¢ wall 12 of the case at a point that disposes
the set-screw opposite and near to the Iree
end of the arm 15°. In effecting the change
of combination the set-screw is forced against
the end of said arm and holds the detent-
‘block 15 stationary. The shafts 17 or either
one of them may now be turned, so that the
Aat sides m’ on the abutment-disks 19-will be
correspondingly turned. It will be seen that
this will require the engagement of the ham-
-~ mer-heads 2* with a different number of teeth
for unlocking the lock. As there is no claim
made for this detail in this case, a further de-
scription is not deemed necessary.

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent— .

1. A lock embodying a case, a latch-bolt
slidable in the case, a tumbler-shaft jour-
naled in a side wall of the case, a tumbler-
wheel having teeth on part of its periphery
and mounted to turn with the tumbler-shaft,
a post in the case, an armed detent-block
rockable on the post, a resilient extension on
one arm of the detent-block engaging its pro-
jected end with the slide-bolt and normally
projecting said bolt, a second shaft jour-
naled in the same side wall of the case above
the post, means mounted upon said shaft and
engaging one arm of the detent-block for a
s partial rotation of said block, and a retrac-

of the second shaft, and a device carried by
the post and having contact with the teeth on
the tumbler-wheel for indicating the degree
of turning movement given to said tumbler-
wheel. - o o

2. A lock embodying a case, a latch-bolt
slidable in the case for locking or release of
the locking-nose on a rockable shackle-bow,
two tumbler-shafts spaced apart and jour-
naled in one side wall of the case, a tumbler-
wheel carried by each shaft and having teeth
on a portion of the periphery thereot, a post
central in the case, a four-armed detent-
block ‘rockable on the post, a thin resilient
extension on one arm of the detent-block en-
caging its projected end with the lateh-bolt
and normally projecting said bolt, a sounder
device carried by the post comprising two

spring-arms, and a cylindrical hammer-head

on the free end of each arm seating upon the
periphery of a respective tumbler-wheel, a
rotatable shaft journaled in the same side
wall of the case above the post, a finger-bar
on the inner end of said shaft and engaging
one arm of the detent-block for a partial ro-
tation of said block, and a retraction of the
slide-bolt by a turning movement of the shaift
having said bar thereon. o -
3. A lock embodying a case, a post central
in the case, a tumbler-shaft rotatable 1n one
side wall of the case, a spring-pressed tum-
bler-wheel on the shaft and turning with 1t,
an abutment-disk fixed on the tumbler-shaft
and having its mainly cireular periphery flat-
tened at one point, a detent-block rockable
on the pest, one arm of said block engaging
the periphery of the abutment-disk, said arm-
having a recessed rear side and .a tongue pro-

jected from said side, and a locking and re-

leasing tumbler-wheel pivoted on the adja-
cent side wall of the case, said tumbler-wheel
having an arcuate slot therein recelving a pin-
that projects from the near side of the abut-
ment - disk and also having a radial slot
wherein the tongue on the detent-arm may
engage. .

4. In alock of the character described, the
combination with a case, a tumbler-shaft
journaled in the case, a toothed tumbler-
wheel mounted on the shaft, means for en-
caging the toothed tumbler-wheel to indicate
the degree of turning movement given to said
wheel, a flat-edged abutment-disk secured on
the inner end of the shaft, a detent-block
having a plurality of arms, one of said arms
having a tongue thereon, a locking and re-
leasing tumbler-wheel pivoted on a side wall
of the case adjacent to and opposite the abut-
ment-disk, said wheel having an arcuate slot
concentric with its pivot, a pin projected
from the abutment-disk into said slot, said
locking and releasing disk also having a ra-
dial slot that cuts through its periphery op-
posite from the arcuate slot, the tongue on
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825,735 O

the detent-arm engaging within said slot | over the tumbler-wheel and having an inte-

when the detent-arm carrying said tongue |
impinges on the flattened edge portion of the
periphery of the locking and releasing tum-
bler-wheel.

5. In a lock of the character described, the
device for indicating a numerical combina- |

talls a tumbler-shaft held to rotate within
the case of the lock, a tumbler-wheel on the

shaft having a circular periphery and a plu-
rality of teeth forming part of said periphery
spaced apart by V-shaped notches, a post

carried by the case, a spring-arm extending

gral open spring-coil clasping the said post,
and a circular weighty hammer-head on the

free end of said arm adapted to ride upon the

teeth and fall iInto the notches successively
when the wheel 1s turned.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

OSCAR KATZENBERGER.

Witnesses: _
JAMES McCLOSKEY,

J. P. LoNa.
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