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LOCK

- Application filed: September

The invention relates to locks of the c‘ylm-
der type, and has for its objects the provision
of .an improved construction with a single

cylinder requiring for its opemtlon a plu- .

& rality of keys. A further object is the pro-
vision of a lock of the character specified
which is substantially as compact as a single
key lock and whose cost is only shorhtly
greater than the single key lock. The lock
has a large field of use in connection with
voting machines and safety deposit boxes in
those casesin whieh itis desired that.the com-
partment .controlled shall be opened only
When the individuals holding the keys are all
5 present. Aside from its reduced cost as com-
pared with a plurality of separate locks, the
lock presents in certain of its embodiments
much greater security against picking than
a plurahty of separate locks due to the fact
0 that in such forms the key slots have a com-
mon lower edge which interferes with the
entrance  of more than one tool at a time.
Certain embodiments of the invention are

25 ?lﬁwn in the accompanying drawing, where-
and 4 ‘are’ sections on ‘the’ lines 1T—IT,
TII—IIT and TV—IV respectively of Fig. '1
but with the keys inserted. Fig: 5 isa plan
view of the cylinder. | Fig. 6 is a section: on
the line VI—VTI of Fig. 5. ‘And Figs. 7 and
8 are front elevations showing modifications.
Referring to the drawing, 1 is a lock case
of cylindrical form (often referred to as “the
cylinder”) with a longitudinal bore in which
is mounted the plug or drum 2. The drum
is provided with the three-key slots 3,4 and 5
extending longitudinally of the drum and
40 Mmeeting at their inner or lower edges, as in-
dicated in Fig. 1, from which point, the slots
diverge radlally ‘Also located in the drum
in alignment with the key slots, are three
sets of tumbler slots 6,6, 6,6; 7,7, 7,7 and
45 8, 8, 8, 8, in which are "mounted the three
sets of p1n59 9,9,9; 10, 10,110, 10 and 11, 11,
11, 11 (ordlnarlly referred to in the art as
tumblers) _Each set of tumblers is operated
by its own key .and when these keys are all
50 pushed in, as indicated in Figs. 2, 3 and 4,
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Figure 1'is a frons elevation. TFigs. 2,8
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the- upper ends of the pms lie at the penphery

of the drum holding the loclxmo plns n re-
lease position.

The case or cyhnder 1 is prov1ded Wlth
three sets of locking pin sockets, in which 55
are mounted the three sets of lockmg pins
12, 12,12,12; 13, 13, 13, 13 and 14, 14, 14,14,
such pins bemg pressed down by the Springs
15. - When the key is removed, the springs
push the locking pins down- 1nto the drum
and lock it aO'alnst rotation. - Since the meet-
ing edges of “the key slots 8, 4 and 5 are not
located on the center of 1otat10n of the drum, -
it is desirable to round the meetmg ends of
the tumblers and locking pins, as'indicated 65
in Figs. 2,83 and 4, thus avoiding the tend-
ency. present with ﬁat ended pins to interfere
with the rotation of the drum when the pins
are in release pos1t10n For a similar :reason
the inner edges of the slots 6 and 8 are coun-
tersunk, as shown at « in Fig. 6. The slots
6,7 and 8.in the drumare staggered as indi-
cated in Fig. 5, as are also the slots carry-
ing .the lockmg pins to avoid interference
and prevent the locking pins from entering 75
any of the sockets i in the drum other than the

one for Whlch it is intended.  The tumbler

arrangement is, of course, different for each
key slot so that the keys required are.all
dliferent and the drum can only be operated 80 .
when the keys are.all pushed into place. The -

_drum carries the usual talon or arm 16 at its

inner end for moving the locking detent. bolt
or other equivalent element when the drum
is rotated.

In opening the lock, all three keys 17, 18
and 19 are pushed into- p051t10n, as mchated
in Figs. 2, 3 and 4, thus moving the detents
and locklng pins to release position, after
which the drum may be turned to operate‘
the bolt through the arm 16.

Fig. 7 111ustrates a modification, in Whlch‘
the drum 20 in the case 21 is provided with
four key slots 22 and four keys are required
to release the drum. - There.are in this con-

85

920

95 -

struction four sets of detents and lockmg '

pins whose eonstruction and operation is the
same as illustrated and described.in connec-
tion with Figs. 1 to 6, except that, the QppOs-
ing ends of the detents and lockmg plns are 100
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not rounded, this being unnecessary where the
detents and locking pins extend radially
from the axis of the drum. It will be un-
derstood that the number of keys and lock-
ing units is not limited to three or four, as
shown, but may be any number greater than
one.

Fig. 8 illustrates a modification similar to
that of Figs. 1 to 6 except that the key slots

28 in the drum 24 are arranged radially from .

the axis of rotation of the drum. Here, asin

the Fig. 4 construction, the detents and lock-

ing pins with the rounded ends are not re-
quired, but the case and drum are necessarily
larger in diameter than the case and drum
in the Figs. 1 to 6 construction in order to per-
mit the use of detents and locking pins of the
same length as those employed in the Figs. 1
to 6 construction. The Figs. 1 to 6 construc-
tion, therefore, is preferable from the stand-
point of compactness, weight and cost. In
each form of lock, the springs are shown as
held‘in place by the retainers 15¢ which slide
into undercut grooves in the periphery of
the case, but this may be done in various other
ways well known in the art.

- ‘What I claim is:

1. In combination in a lock, a case, a drum
mounted for rotation in the case provided
with a plurality of key slots lengthwise of
the drum and. extending radially thereof,
each adapted to receive a key which may be
inserted and removed independently of each
other key, a series of pin sockets in the case
in alignment with each of the key slots when
the drum is in locked position, correspond-
ing tumbler slots in the drum also in align-
ment with the sockets when the drum is in
locked position, a tumbler in each tumbler
slot, and a spring pressed locking pin in each
of the sockets, all so arranged that each set
of tumblers may be operated by its own key

- independently of the operation of the other
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sets of tumblers.

2. In combination in a lock, a case, a drum
mounted for rotation in the case provided
‘with a plurality of key slots extending length-
wise of the drum meeting at their inner edges
and diverging radially from such edges to-
ward the periphery of the drum, each adapted
to receive a key which may be inserted and
removed independently of each other key, a
series of pin sockets in the case in align-
ment with each of the key slots when the
drum is in locked position, corresponding
tumbler slots in the drum also in alignment
with the sockets when the drum is in locked
‘position, a tumbler in each tumbler slot, and
a spring pressed locking pin in each of the
sockets, all so arranged that each set of tum-
blers may be operated by its own key inde-
pendently ‘of the gperation of the other sets
of tumblers.

3. .In combination in a lock, a case, a drum
mounted for rotation in the case provided
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with a plurality of key slots lengthwise of
the drum and extending radially thereof,
each adapted to receive a key which may be
inserted and removed independently of each
other key, a series of pin sockets in the case
in alignment with each of the key slots when
the drum is in locked position, correspond-
ing tumbler slots in the drum also in align-
ment with the sockets when the drum is_in
locked position, a tumblér in each tumbler
slot, and a spring pressed locking pin in
each of the sockets, the drum being mounted
eccentrically of the casing.

4. In combination in a lock, a ¢ase, a drum
mounted for rotation in the case provided
with a plurality of key slots extending
lengthwise of the drum meeting at their in-
ner edges adjacent one side of the drum and
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diverging radially from such edges toward .

the periphery of the drum, each adapted to
recelve a key which may be inserted and re-
moved independently of each other key, a se-
ries of pin sockets in the case in alignment

with each of the key slots when the drum is

in locked position, corresponding tumbler
slots in the drum also in alignment with the
sockets when the drum is in. locked position,
a tumbler in each tumbler slot, and a spring
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pressed locking pin in each of the sockets, all . .

so arranged that each set of tumblers may be
operated by its own key independently of the
operation of the other sets of tumblers.

5. In combination in a lock, a case, a drum
mounted for rotation in the case provided
with a plurality of key slots lengthwise of
the drum and extending radiallythereof,
each adapted to receive a key which may be
inserted and removed independently of each

other key, a series of pin sockets in the case .

in alignment with each of the key slots when
the drum is in locked position, corresponding
tumbler slots in the drum: algo in alignment
with the sockets when the drum is in locked
position, a tumbler in each tumbler slot, and
a spring pressed locking pin in each of the
sockets, said pin sockets being arranged in
staggered relation in the drum.

6. In combination in a lock, a case, a drum
mounted for rotation in the case provided
with a plurality of key slots extending
lengthwise of the drum meeting at their in-
ner edges intermediate the center and periph-
ery of the drum, and diverging from such
meeting point toward the periphery of the
drum, said. slots being each adapted to re-
ceive a key which may be inserted and re-
moved independently of each other key, a
series of pin sockets in the case in alignment
with each of the key slots when the drum is
in locked position, corresponding tumbler
slots in the drum also in alignment with the
sockets when the drum is in locked position,
a tumbler in each tumbler slot, and a spring
pressed locking pin in each of said sockets,
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said tumblers and locking pins having their
meeting ends rounded.

7. In combination in a lock, a case, a drum
mounted for rotation in the case provided
with a plurality of key slots' extending
lengthwise of the drum meeting at their in-
ner edges: intermediate the center and pe-
riphery of the drum, and diverging from
such meeting point toward the periphery of
the drum, said slots being each adapted-to
receive a key which may be inserted and re-
moved independently of each other key, a
series of pin sockets 1n the case in alignment

- with each of the key slots when the drum is

in locked position, corresponding tumbler
slots in the drum also in alignment with the
sockets when the drum is in locked position,
a tumbler in each tumbler slot, and a spring
pressed locking pin in each of said sockets,
said tumblers and locking pins having their
meeting ends rounded, and the tumbler slots
which are not in alignment with the center
line of the drum having their ends at the pe-
riphery of the drum counter sunk.

In testimony whereof, T have hereunto sub-
scribed my name this 7th day of Sept., 1932.

HARRY R. KIRKWOOD.



