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To all whom it may concern: -
Be it known that I, LEMURL M. AYRES, &
citizen of the United States, residing at Guth-
rie, in the county of Todd and State of Ken-
tucky, haveinvented new and useful T prove-
ments in Permutation-Padlocks, of which the
following is a specification. |

My invention relates to certain Improve-

ments in permutation-locks, and particularly
In that class of locks adapted to secure the

- bows of padlocks. |
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1tis the purpose of my invention to provide
a simple and comparatively inexpensive con-

struction and organization of parts, whereby

the locking-bolt may be securely held when
shot by devices which are brought into action
byoperating combining elementsof thelockin
accordance with a predetermined sequence of
selected numbers or characters upon one or
more of said elements or parts.

It is my purpose, also, to provide a padlock
with a sliding head having a lociking-bolt, and
to combine therewith suitable permutin g ele-
ments to fasten the locking-bolt, the pivot-
bolt on which the latter turns, and on which,
also, thesliding head moves, being so fastened
by moving the sliding bolt to shoot the bolt
as to prevent said pivot-bolt from turning for
the purpose of detaching the same, while by
withdrawing the locking-bolt the pivot-pin
may be readily detached.

It is my purpose, further, to provide a lock
capable of permutation, and which may be
used upon a padlock or elsewhere, the con-
struction being simple and comparatively
cheap, and the parts being easily operated
and not liable to get out of order. |

It is my purpose, also, to provide a combi-
nation-lock suitable for use upon a padlock,
in which the locking-bolt shall be retained in

position when shot by holding devices which

are acted upon by gravity, the permuting
parts consisting of a dial of tumblers, one of
which sets or permutesthelock,while theother
completes the combination. |

1T'o these ends the invention consists in the
several novel features of construction and

new combinations of parts hereinafter fully

set forth, and then definitely pointed out in
the claims following this specification.

1'o enable those skilled in the art to make

and use my invention, I will proceed to de-
_ t | |

| lock embodying my invention.

—_— — ——

[ seribe the same in detail, reference being had

to the accompanying drawings, in which——
Jigure 1 is a side elevation showing a pad-
IFig. 2 is a
horizontal section of Fig.1in the plane X X,
the dial and tumblers being removed to show
the locking-bolt and the bolt-head. Tig. 3 is
a vertical seetion on theline Y Y, Fig. 2,show-

ing the parts in place and the bolt shot. Fig.

4 1s an inverted plan view of the dial,with the
tumblers removed to show the ball-chambers
and the intermediate apertures which receive
the point or nipple on the face of one of the
permuting-tumblers. Iig. § is a detail view
of one of the tumblers referred to in Fig. 4.

Fig. 6 is a detail view of the other tumbler.
Fig.71is a detail view of the central pivot-bolt,

which islocked in such manner that when the
bolt is shot said bolt cannot be turned to ef-
fect its removal. Tig.8is a view showing the
lock reversed in position, and illustrating the
manner in which the balls pass by gravity
from the opening in the bolt-head back to the
ball-chambers in- the dial to permit the re-
traction of the bolt.

In the said drawings the reference-numeral
1 designates the metallic body of the padlock,
upon one end of which are formed lugs 2, be-
tween which is hinged or pivoted the shackle
or bow 3, consisting of a strong metal bar bent
into a curved or nearly semicircular form and
haying at the extremity opposite its hinged

end a tongue or point 4, formed to enter a

socket 9, the metal within which the latter is
formed projecting upward from the end of the
body 1. In the tongue 4 is formed an open-
ing 6, substantially in the central line of the

‘body 1, to receive the fastening-bolt.

Upon the body of the padlock, between its
ends, is formed a substantially circular plat-
form 7, having its upper flat face flush, or
nearly so, with the upper flattened face of said
body. Upon this platform rests the bolt-head

3, consisting of a flat thick disk of metal of

the same diameter as the platform, or nearly
so. IKrom the edge of this head or disk pro-

Jects a rectangular bar of metal 9, carrying
upon its end the bolt 10, which enters the
‘wall of the socket 5 through an opening 183.
In the central or diametrical line of the head
3 1s formed an opening resembling in form a.
key-hole slot—that is to say, consisting of an
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enlarged circular portion 14, into whichopens | intervals are formed small apertures 30, for a

a straight short slot 15, having a square end,
which extends beyond the center of the disk
toward the hinged end of the bow., The pur-
pose of this opening and of the relative di-
mensions of its two parts will be explained
hereinafter. Upon each side of the central
opening, and substantially parallel therewith,
is formed an opening having somewhat simi-
lar form, its end being rounded and the open-
ing itself being, preferably, not quite as long
as the central opening. Each of the lateral
openings consists of an enlarged circular por-
tion 16 and a straight or nearly straight nar-
rower portion 17. These openings recelve
studs 18, rising from the platform 7, and serv-
ing to keep the bolt-head in place and guide
the same. These studs also have a further
and still more important function, which wili
be explained hereinafter.
Thenumeral19denotes the“rotary tumbler,”
which is so termed for the reason that by its
rotary adjustment to a fixed point the lock-
ing and unlocking of the bolt are completed,
this movement being comhbined with a prede-
termined adjustment of the dial, as shown
hereinafter. The tumbler is composed of a
thin metallic plate, of circular form, havinga
diameter equal to that of the bolt-head 5, but
provided with a point 20 projecting slightly
bevond the periphery of the bolt-head and
serving as an index, while upon another part
of the periphery, preferably opposite the point

20, are formed two of these projections 21,

the intermediate notch, as well as the points,
providing convenient means whercby the
tumblers may be turned. In thecenterof the
plate is formed an opening 22 to receive the
pivot-pin upon which the tumbler turns.

Near the periphery of the plate 1918 formed
a circular opening 23, so arranged that 1its
diameter shall coincide with a radius of the
tumblers or plate 19, which will pass, it pro-
longed, through the center of the projection
20. A second and similar opening 24 is also
formed in the tumbler-plate 19, its diameter
forming a right angle, or nearly so, with the
radial line passing through the center of the
opening 23. Thissecond opening 24 is placed
as far from the periphery of the tumblers as
the opening 23 is removed from the central
opening 22.

The numeral 25 indicates the dial of the
lock, consisting of a thick metaldisk provided
with a central opening 26, having the same
or substantially the same diameter as the
opening 22 inthe tumbler19. Thedial itself
is of about the same diameter but of a littie
greater thickness than the bolt-head S. In
the dial are formed a double series of cham-
bers 27 28 29, the central chamber 28 in each
of said series being removed from the periph-
ery of the dial a distance substantially equal
to the spaceseparating the twoextreme cham-
bers 27 and 29 from the central opening 20.

451,356

purposc presently to be shown.

The numeral 21 denotes the permuting-tum-
bier, consisting of a thin metallic disk hav-
ing a central opening 32, and provided with
two circular openings 33 and 34, arranged
upon opposite sides of the central opening in
such manner that one ant the same diam-
eter drawn from edge to edge of the tum-

bler shall coincide with the diameterof cach

of the openings 33 and 3+ The former 18
placed close to the edge of the permuting-
tumbler and the latter close to the central
opening 32. Atone sideof thecircularopen-
ing 34 is set a stud or nipple 35 of such size
that it may readily enter any one of the small
apertures 30. Itwill beseen that when placed
in certain of said apertures—as, for example,
the openings 30*—the circular opening 33 will
substantially coincide with the chamber 29,
lying near the periphery. Ontheother hand,
if the nipple or stud 35 be inserted in the
opening 30%, the circular aperture 34 will co-
incide with the chamber 28, which is the mid-
dle chamber of the series, lying close to the
central opening. By adjusting the tumbler
in the manner described—viz., by removing
the stud 34 from one aperture 30 to another—
the lock-combination may be changed or per-
muted as often as desired.

The partsheretoforedescribedarc arranged,
when assembled, in the following manner:
Upon the bolt-head, as it rests upon the plat-
form 7, is placed the rotary tumbler 19, and
upon the latter rests the permuting-tuambler
31, with its stud 35 placed in one of the open-
ings 30 of the dial 25, which rests upon the

tumbler 31, the chambers in said dial being |

each supplied with a metallic ball 36 of such
size as to readily enter and leave its chamber
by the force of gravity only. Through the
central openings in the tumbler is passed a
pivot-bolt 37, having a threaded extremity
whiceh enters a central threaded aperture in
the platform 7. Above the threaded end is
a square portion 38, of such size that when
turned until two of its sides are in substan-
tial parallelism with the sides of the slot 15
in the bolt-head, the latter may be pushed
forward until the bolt enters the socket in
the bow, whereupon the pivot-bolt cannot be
turned in either direction. Thereforeto insert
the threaded end of said pivot-bolt in 1ts
opening the bolt-head is drawn back until
the bholt stands in the enlarged circular por-
tion 14 of the opening in the bholt-head, where
it can be turned easily. Above the square
portion 38 isa cylindrical part 39, upon swhich
the dial turns.

The pivot-bolt 37 being set up to the proper
point, the operation is as follows: Upon the
periphery of the dial are formed at suitable
intervals a series of letters, figures, or other
symbols, the space between the successive
characters being immaterial, provided that

Near the periphery of the dial and at equal ! one of said characters shall lie in the radial
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line passing from the center of the dial
through the center of each ball-chamber. In
attaching the permuting-tumbler 31 the op-
erator notes the letter or other character at
this point or coinciding with this line and re-
tains this character or ficure in mind as be-
ing one element of the combination upon
which the lock is operated. When the lock-
ing-bolt is thrown forward to fasten the
shackle or bow, the enlarged circular open-
ings 16, forming part of the lateral openings
which receive the studs 18, are left vacant,
the studs now having passed into the nar-
rower parts oif these openings. If a radial
line is drawn from the center of the bolt-
head through the center of either enlarged
portion 16 it will coincide with one of a series
of characters inscribed upon the outer face
or periphery of the bolt-head. If the dial 25
is turned until the character coinciding with
the ball-chamber uncovered by the opening
in the permuting-tumbler is brought into
vertical line with the character on the bolt-
head which coincides with the center of either
circular or enlarged opening 16, and if the
rotary tumbler is then turned until the point
or index thereon is brought into the same
line the ball will pass through the openings
in both tumblers and drop from the chamber
in the disk into one of the said openings.
T'his ball, lying in front of the stud 18, pre-
vents the bolt from being retracted. When
the padlock is to be unlocked, it is turned
until the dial is undermost, and the parts he-
ing brought into the
seribed, the ball drops back into its chamber
and the locking-bolt is released.

It will be understood that when the per-
muting-dial is so arranged as to disclose a
ball-chamber through one of the openings ly-

ing near the central opening of the dial the |

latter must be turned until the outer letter
or character coinciding with said chamber
shall register with a. mark 40 upon the cen-
ter of the bar carrying the locking-bolt, and
in like manner the index or point on the ro-
tary tumbler must be brought into alignment
with a character on the bolt-head, by which
the opening 24 in the rotary tumblershall be
brought directly over the enlarged circular

portion 14 of the central opening in the bolt-
head. When the permuting-tumbler is ar-

- ranged to deliver the ball from the dial

60

through the opening 34, the delivery-opening
in the rotary tumbler will not coincide with
the point or projection 20, but lies about
ninety degreesfrom it. By knowing this the
operator can easily tell how to adjust the ro-
tary tumbleriu orderto cause the opening 24
to coincide with the opening 14 in the cen-
tral line of the disk, and this can be accom-
plished simply by turning the tumbler until
sald opening is brought into position and
then noting upon the exterior of the bolt-head
what figure or character the point or index
20 coincides with. *-

position already de-

What I claim 15—

1. In a permuting-lock, the combination,
with a shackle, of a bolt-head movable upon
a support to insertand withdraw thelocking-
bolt, said bolt-head having an enlarged open-
ing and a communicating narrower opening
inclosed between two parallel walls, a pivot-
bolt entering said opening and tapped into
the support, said bolt having a rectangular
portion, which may be revolved in thé en-
larged opening in the bolt-head when the
locking-bolt is withdrawn and is prevented
from tarning when the bolt is shot and the
rectangular portion of the pivot-bolt brought
between the parallel walls of the narrower
opening, and means for locking the bolt-head
in its locked position, substantially as de-
scribed. | .

2. In a permuting-lock, the combination,
with a suitable support and a shackle, of a
bolt-head having a locking-bolt projecting
from it, said head being guided by studs ris-
ing from the support into openings in the
bolt-head having such length that when the
locking-bolt is shot the forward ends of said
openingsare unoccupied; a dial superimposed
upon the bolt-head and having chambers
containing loose balls, a permuting-tumbler
connected with the dial, and a rotary tumbler,
both interposed between the dial and bolt-
head, the former being adjustably connected
with the dial and each having openings to
register with each other,with one of the ball-

chambers in the dial, and with one of the

openings in the bolt-head as the rotary tum-
bler is turned and the dialadjusted, substan-
tially as described. -
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5. In a permuting-lock, the combination,

with a body portion having a support and a
shackle, of a bolt-head movable on the latter
and provided with openings to receive studs

105

rising from the support, a dial having cham-
2 pport, &

bers containing loose balls,a permuting-tum-
bler having one or more openings detachably
connected to and turning with the dial to

cause elther opening to coincide with one of

the chambers, a rotary tumbler having one or
more similar openings, and a pivot-bolt pass-
ing centrally through the dial and tumblers
and through an elongated opening in the bolt-

head, said opening having an enlarged anda

narrower portion to permit the movement of
the head and to allow the attachment and de-
tachment of the pivot-bolt when the bolt is
drawn and to prevent said detachment when
the bolt is shot, substantially as deseribed.
4. In a permuting-lock, the combination,
with a shackle and a bolt-head movable upon
studs standing in elongated openings therein,
of a dial pivoted over the bolt-head and con-

t centric therewith when the bolt is shot, said

|

dial containing chambers having balls stored
loosely therein, and tumblers arranged inter-
mediate of the dial and bolt-head, one of said
tumblers turning independently of the dial
and both having openings for the escape of
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the balls into one of the openings in the bolt-
head when the bolt is shot, substanfially as
deseribed.

5. In a permuting-lock, the combination,
with a shackle and a bolt-head sliding on a
support to shoot and withdraw the locking-
bolt and having openings on each side of 1ts
centertoreceiverigid studs, of adial arranged
to turn concentrically with the bolt-head when
the bolt is shot, said dial having chambers
containing loose balls, a tumbler consisting
of a thin metallic plate having a stud detach-
ably connected to the dial and tarning with
i1t and having openings, either one or more ot
which may be made to coincide with one ov
the other of the ball-chambers, and an inde-
pendent tumbler having differently-arranged
openings, one of which may be caused to reg-
ister with that in the other tumbler and with
one of the openings in the bolt-head, substan-
tially as described.

1

I
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6. In a permuting-lock, the combination,
with a shackle and a movable bolt-head carry-
ing the locking-bolt and provided with open-
ines receiving the pivot-bolt, of studs guiding
the bolt-head, a dial centrally mountedon the
pivot-bolt and having chambers set at differ-
ent distances from its center and detachably
connected to said dial, a rotary tumbler turn-
ing upon the same axis with the dial and hav-
ing openings registering successively with one
or the other of the chambers in the dial, and
balls loosely placed in said chambers, sub-
stantially as described.

In testimony whereof I have hereunto set
my hand and affixed my seal in the presence
of two subscribing witnesses.

L. 8.]

LEMUEL II. AYREN.
Withesses:
J. . BOWLING, Jr.,
C. M. DUurry.
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