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1o all whom i may concern .

Be it known that I, Wirraay T. Bexrraar,
a citizen of the United States, residing at
Norwood, in the county of Hamilton and
State of Ohio, have invented certain new
and usefu! Improvements in Combination
Locks, of which the following is a specifica-
tion.

My invention relates to locks and more
particularly to locks of the “permutation” or
“combination” type.

In combination locks it has been usual to
provide a series of tumblers, each carrying
in adjustable position thereon, a pawl adapt-
ed to be engaged on one side or the other by
a similar pawl on the adjacent tumbler, so
that the tumblers may be progressively set
in rotation during the working of the com-
bination. The pawls are adapted to be set
at predetermined combination numbers on
their respective tumblers, but the proper
combination numbers for the dialing will
not, be immediately apparent from noting the
set of the pawls, because the pawls will be
picked up by the engaging pawl at one side
or the other, depending upon the direction of
the rotation of the picking-up pawl. The
width of the pawl picked up will determine
the variation between the number at which
the pawl is set and the number which must
be dialed to properly position the tumbler.
For instance, suppose a tumbler is set at a
place marked 50 and is of such width that
when the picking-up pawl engages this pawl
on one side it is on a line with the place
marked 49, and whken the engagement is
nade from the other direction the picking-
up pawl is aligned with the place marked
51. Then the proper combination number to
be dialed for the tumbler whose pawl is set
at 50 is either 49 or 51, depending on the
direction of rotation of the picking-up pawl.
Such an arrangement is very confusing when
it is desired to reset the combination.  Also,
whken the knob is started in one direction,
one series of combination nuwbers must be
dialed, and when the knob is started in the
other direction, ancther, and different series
of combination numbers must be dialed.
Also, as no pawl takes a position directly
over another pawl, many series of combina-
tion numbers may not be used.

It is the aim of my invention to provide a
lock which will be free of the above-men-
tioned objectional features, and one of the
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objects of my invention is to provide a
combination lock comprising a tumbler sys-
tem which may be worked by dialing a knob
to a predetermined series of combination
numbers irrespective of the direction in
which the knob is first rotated. Another
object of my invention is to provide means
whereby the combination of the tumblers
may be easily and readily reset, and means
whereby the sequence of numbrs which com-
prise the proper combination to be dialed
by the knob may be readily and simply as-
certained. A further object of my invention
is to provide a combination lock which is
easy and efficient in operation, simple and
durable in construction, and one which may
be set to a practically unlimited number of
different combination settings. Other ob-
jects will be in part obvious and in part
pointed out hereinafter.

In accordance with my invention instead
of providing a series of tumblers each of
which has mounted thereon a single pawl
which is adapted to be engaged at one side
or the other by the pawl of an adjacent
tumbler, and also adapted to engage one side
or the other of the pawl on another adja-
cent tumbler, I mount two pawls on each
of the tumblers. One pawl is adapted to be
get in fixed position on the tumbler, and is
adapted to act as a picking-up pawl to
transmit rotation to an adjacent tumbler,
and the other pawl is adapted to be engaged
or picked up by a picking-up pawl on an-
other adjacent tumbler. The two pawls of
each tumbler are interlocking and one of
them, the picking-up pawl, interlocks with
the tumbler. The interlocking engagement
between the two pawls is such that a certain
extent of lost motion is present in the engage-
ment, and their relative position is such that
when a picking-up pawl picks up the pawl
which it engages on tke adjacent tumbler,
the picking-up pawl will be exactly in line
with the picking-up pawl of the adjacent
tumbler. By reason of the lost motion pres-
ent between the two pawis on each tumbler,
the position of a tumbler in picking up an
adjacent tumbler will be the same irrespec-
tive of the direction in which the tumbler is
rotated. In my improved construction each
tumbler may be rotated a full revolution in
either direction before the tumbler picks up
an adjacent tumbler, thus increasing the
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that may be employed and giving other
advantages to the construction. The tum-
blers arve similarly marked with combina-
tion numbers, and the picking-up pawls are
adapted to be set and fixed at any desived
number. The combination to be dialed to
effect the opening of the lock will be tle
series of numbers at which the pawls of the
tumblers are set, and the same combination
of numbers may be dialed to work the com-
bination. Irrespective of the direction in
whick the dial knob is first rotated.

In order that a clearer understanding of
my invention may be had, attention is her eby
directed to- the accompanying drawings
forming a part of this application and illus-
tldtln() one possible embodiment of my in-
vention. Similar reference characters des-
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views of the drawings. lxdelunn to the
drawings, Fig. 1 is a “side elev dtJOIl partly
in section, oi a lock embodying my inven-
tion; Fig. 2 is a sectional view t taken on the
line 29 of Tig. 1; Fig. 3 is a sectional view
of the tumbler svctcm T ig. 4 is a side eleva-
tion of the tumbler system Fig. 5 is a top
plan view of one of the tumblels Fig. 6 is
a top plan view of one of the pawls T ig. T
is a top plan view of another pawl; Flo 8
is a plan view of an antifriction wt asher.

Referring to the drawings, I provide a
combination lock having a shaft I rotatably
mounted through a wall 2 or other element
upon which the lock i is to be attached. The
outer end of shaft 1 is supplied with a dial
knob 3 and a dial 4 rotatable with the shatt.
To the outer face of the wall 2 is attached a
dial 5 in the usual manner. The other end
of shaft 1 is extended to provide a stump 6
upon‘which is suitably fastened as by means
of a key 7 a drive pinion 8 carrying a drive
pin 9, which pin 9 is adapted upon the rota-
tion of the knob 3 to operate the tumbler
systen.

The tumbler system, as shown, comprises
a support 10, consisting of a suitable sup-
porting’ plate 11 carrying an inwardly ex-
tendmo arbor 12, recessed as at 13 to receive
the stump 6 of the shaft 1 for rotation there-
in, The support 10 may be secured to the
inside of the wall 2 by means of screws 14
extending through suitable perforations 15
p1omded in the phte 11 and entering into
the material of the wall 2 as at 16,

About the arbor 12 T mount for rotation
thereon a series of tumblers 17. These tum-
blers or disks 17 are preferably unitary and
are duplicates one of another. Iach disk is
provided with a peripheral slot 18 into which
the angle bar (not shown) of the bolt mech-
anism is adapted to fall when all the slots
18 of the disks 17 have been properly aligned
and positioned.. For each disk I provide
two pawls and an antifriction washer. One
of these pawls 19 is shown in Fig. 6 and
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comprises a loop portion adapted to extend
about the arbor 12 and a radially dispose
portion 20 and a projecting portion 21 ex-
tending axially at right angles to finger 20.
Dmmctucally 0pp051te the hnoeI por fion 20
the periphery of the pawl 19 is provided
with a recess 22, as shown. This pawl 19
ig adapted to be’ placed about the arbor 12
closely adjacent to a tumbler with the pro-
jecting portion 21 extending through one of
a number of suitable periomtlons 23 pro-
vided therefor in the disk 17. Closely ad-
jacent to pawl 19 I position another pawl
which I have illustrated in Ifig.
pawl 24 comprises a loop portion addpted to
encircle the arbor 12, and is provided with

a downwardly extending projection 25
adapted to seat within the recess 22 pro-
vided in pawl 19. Upon pawl 24, and dia-
metrically opposite projection 25 thereon, 1
provide a radially extending finger portion
26 extending outwardly a orewte* distance
from the arbor 12 than does the finger por-
tion 20 or projection 21 on pawl 19. The
socket 22 is sufficiently extended, so that
when the two pawls are positioned together
on the arbor 12 with the projection 25 of
pawl 24 seated in socket 22 of pawl 19, there
will be a certain amount of lost motion be-
tween the two pawls. The purpose of this
lost motion will be more specifically pointed
out hereinafter.

In assemblying my lock, I first properly
position my dial 5, and the shaft 1 carrying
the dial 4 anda dial knob 3 in the wall 2, and
then place the drive.tumbler 8 on the inner
end of shaft 1 as by means of a key 7. I
then take the support 10 and position one
of the disks 17 about the arbor 12. Prefer-
ably I have provided an annular shoulder 27
on arbor 12 for this first disk 17 to rest
upon. Then I place a pawl 19 about arbor
12, so that the projection 21 on the pawl
extends through the desired perforation in
the disk 17. Next, I place a pawl 24 about
the arbor 12, so that its projection 25 will
be seated within the recess 22 of the pawl 19,
Then T mount a second disk 17 about the
arbor, and against this disk place another
pawl 19 with its projection 21 extending
through the desired perforation in that dlsk
and place a second pawl 24 agamst this
pawl 19 with its perforation 25 into recess
22 thereof. If I desire my system to com-
prise more tumblers I mount additional tum-
blers and pawls in a similar manner until 1
have the desired number of tumblers, each
with two cooperating pawls, mounted upon
the arbor 12.  When my tumblers arid pawls
have been assembled, I place the entire sys-
tem against the inside of the wall 2 with the
stump 6 of the shaft 1 entering into the re-
cess 13 in the arbor 12 and secure the sys-
tem to the wall by means of screws 14 or by
other snitable means. If desired, antifric-
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tion washers may be placed between the va-
rious elements of the tumbler system, as
shown at 28, and outside of the member
which has been last mounted on the arbor
12 I preferably mount a spring washer 29
to more securely hold the various elements
of the tumbler system in close proximity to
adjacent elements. One type of friction
washer which I have found satisfactory is

ilustrated in Fig. 8, and, as shown, may

comprise an annular ring having two op-
positely-disposed inwardly-extending pro-
jections 30. The washer 28 is adapted to
be seated about the arbor 12 with its projec-
tions 30 seated in properly placed grooves
30" provided in the periphery of the arbor.

When assembled the operation of the lock
is as follows:—The rotation of dial knob 3
causes rotation of drive tumbler 8 and its
drive pin 9. Drive pin 9 is adapted to en-
gage the finger 26 of the last mounted pawl
24, and when the projection 25 of the pawl
24 engages the side of the recess 22 of the
adjacent pawl 19, the nearest disk 17 will

5 start to rotate on account of the engagement

of finger 21 with the disk 17. TFinger 21 of
pawl 19 extends beyond the opposite side of
the first disk 17 sufficiently to engage against
one side or the other of finger 26 of the sec-
ond pawl 24, and thereby transmits rotation
to the second tumbler 17. In like manner
the projection 21 on pawl 19 carried on the
second tumbler engages the finger 26 of the
pawl 24 which cooperates with the third

v» disk 17. Thus by rotating knob 3 all the

tumblers may be progressively rotated. The
extent of the recess 22 in the pawls 19 and
the width of the projections 21, on pawl 19,
and 25, on pawl 24, and the width of the
finger 26 on pawl 24, are so arranged that
when the drive pin 9 starts to rotate the first
tumbler, it will be positioned exactly over
the projection 21 on the first pawl 19. " Simi-
larly when any of the fingers 21 of the pawls
transmit rotation to any of the adjacent
tumblers, the finger 21 of the picking-up
pawl will be exactly over the finger 21 of
the pawl on the tumbler which is picked up.
This taking up action is effected in identi-
cal manner irrespective of whether the ro-
tation is in one direction or the other.
Each of the disks 17 are preferably sup-
plied with a plurality of perforations, each
of which is adapted to receive projection 21
of a pawl 19. The disks are preferably sup-
plied with an identical number of perfora-
tions, and these perforations are preferably
similarly numbered with appropriate combi-
nation numbers, as shown at 31. The dials
4 and 5 are supplied with markings and
numbers appropriate to the numbers sup-
plied on the tumblers. To set the combina-
tion the pawl 19 is adjusted on the first
mounted tumbler, so as to have its projection
21 extending through the perforation which

2

is given the first number of a combination
which is desired. The finger 21 of the paw]
19 on the second tumbler is fixed in the per-
foration which is marked a number corve-
sponding to the second number of the desired
combination. The third pawl 19 is adjusted
with its finger 21 in the perforation of the
third tumbler and which is marked with the
third number of the combination. If there
are more tumblers, the remaining pawls 19
are similarly adjusted to the respective com-
bination numbers remaining. To reset the
combination it is only necessary to adjust
one or more of the pawls 19 into different
perforations in their respective tumblers. If
for any reason it is desired to learn the
combination of numbers which must be
dialed to opén the lock, it is only necessary to
note the numbers opposite the various perfo-
rations on the disks 17 which are engaged
by the projections 21 of the respective pawls.
The numbers so indicated are the proper
combination numbers, and their proper se-
quence is the same as 1s the sequence of tum-
blers beginning with the number indicated
on the tumbler which was first mounted on
the arbor 12.

It will be noted that in my improved lock
a combination of two or more identical
numbers, such as 50—50—50, may be used.
On account of the lost motion between the
two pawls which cooperate with each disk,
the three tumblers may be rotated so that
the places numbered 50 on each of the three
disks may be brought into position one ex-
actly over the other. When the combina-
tion is set for such a series of numbers or
for any other series of numbers, the lost
motion between the two pawls cooperating
with each tumbler is so constituted that the
same series of combination numbers will
open the lock irrespective of the direction in
which the knob 3 for the first tumbler is ro-
tated.

As many changes could be made in the
above construction and many apparently
widely different embodiments of this inven-
tion could be made without departing from
the scope thereof, it is intended that all mat-
ter contained in the above description or
shown in the accompanying drawings shall
be interpreted as illustrative and not in a
limiting sense.

What T claim is:—

1. In a combination lock of the character
described, in combination, an arbor, a rota-
table tumbler, a pawl engaging said tumbler
and adjustable in fixed position thereon for
rotation therewith, a second pawl journaled
directly on said arbor for rotation substan-
tially concentrically with respect to said pawl
and tumbler, a lost motion connection be-
tween said two pawls, and means adapted to
engage and to rotate said second pawl to
effect rotation of said tumbler.
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2. In a combination lock of the character
described, in combination, an arbor, a disk
tumbler rotfltfxbly mounted on said arbor, a
pawl mounted about said arbor and engaging
said tumbler and adjustable in fixed posMon
thereon, a second pawl journaled on said
arbor ad]acent sa]d first pawl for rotation
concentrically with respect to said pawl and
tumbler, a lost motion connection between
said two pawls, and means adapted to en-

gage and to rotate said second pawl to effect
rotation of said tumbler.

3. In a combination lock of the character
described, In combination, an arbor, a disk
tumbler rotatably mounted on said arbor, a
pawl mounted about said arbor and engag-
ing said tumbler and adjustable in fixed
posmon thereon, a second pawl journaled on
said arbor adj flcent said first pawl for rota-
tion concentrically with respect to said pawl
and tumbler, a Iost motion connection be-
tween said two pawls, and means adapted to
engage and to rotate said second pawl to
effect rotation of said tumbler, said means
comprising a second tumbler rotatably
mounted on said arbor adjacent said second
pawl, and a pawl mounted on said arbor
AdJacent said second tumbler in engagement
therewith and adjustable in fixed position
thereon, said pawl having a portion adapted
to engage the above mentioned second pawl,
and @ mechanism for rotating said second
tumbler.

4. In a combination lock of the character
described, an arbor, a tumbler rotatably
mounted on said m'bor, a plurality of per-
forations in said tumbler, a pawl having a
loop portion rotatably encircling said arbor
and having a projecting p01tlon seated in
one of said pertorations, a second pawl hav-
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ing a loop portion 1'0L¢1tab1y encireling said
Mbm, and a finger portion extending radial-
ly therefrom, a recess in said first pawl; and
a projection on said second pawl adapted to
seat within said rvecess, said recess being
larger in width than the width of said pro-
jection on said second pawl to permit a cer-
tain extent of lost motion between said two
pawls, when rotated relatively about said
arbor.

5. In a combination lock of the character
described, an arbor, a tumbler rotatably
mounted on said arbor, a plurality of per-
forations in said tumbler, a pawl having a
loop portion adapted to embrace said ‘u‘bor
and having a projecting portion Ad‘tpted
to extend through any one of said perfora-
tions, a second pawl having a loop portion
adapted to embrace said arbor, and a finger
portion extending radially Lherehom, a re-
cess in said first pawl diametrically opposite
its said projecting portion, a plmecmoq on
said second pawl (hametrlcalh opposite its
finger portion and adapted to seat within

eaid reces s, said recess being larger in width
than the width of said 1)1'0]ect10n on said
second pawl to permit a certain extent of
lost motion between said two pawls, the
finger portion of said second pawl being
dlsposed substantially in the same line with
the projecting portion of the first pawl, and
having a limited extent of movement later-
ally in respect thereto.

This specification signed and witnessed
this 29th day of June 1921.

WILLIAM T. BENHAM

Witnesses:
J~o. J. Scorr,
M. Bous.
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