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To all whom it may concern s

Be it known that we, JoEN E. DUNCAN and
ALANSON B. ALDEN, of Boscobel, in the county
of Grantand State of Wisconsin, h aveinvented
a new and useful Improvement in Permuta-
tion-Locks, of which the following is a_speci-
fication.

Our invention relates to a permutation-lock
in which the combination is set by the act of
locking, and in unlocking the parts are read-
Jjusted, so- that there is no combination set
while the lock is unlocked.

In the accompanying drawingsthe invention
is shown in the form of a padlock,

Tigure 1 is a front elevation of the padiock
with a portion of the front case removed, the
parts being in a locked position. Fig. 2'i is a
similar elevatlon with the parts unlocked. Fig.
3 is a vertical cross-section on line z = of F1g
1. Fig. 4 isanelevation of one tumbler-wheel,
detached and broken open toshow the mterlor
construction.

Similar letters of reference indicate corre-
sponding parts.

The padlock A contains the lockmg devices,
hereinafter described, for securing the hasp
b. 'The end of hasp b is held when closed by
the forked end of the spring-tongue c, which
tongue is foreed back by the inclined end of

the hasp as it enters, and returned to:place by -

spring d. The tongue or catch ¢ is to be moved
back to release the hasp by a slide or bols, e,
fitted to be moved endwise by a hand- wheel
J, at the front of the lock-case. The slide ¢
moves between stationary guides g upon pins
that pass through slots % in the slide, and the
hand-wheel f is provided with an arm, 4, a pin
on the end of which enters a slot, %, in slidee,
sothat as the wheel isturned the slide is moved
back and the pin ! on ¢ catches tongue ¢ and
draws it free from the hasp. The reverse ac-
tion restores the parts to the normal position.

m, n, and o are tumbler-wheels, of similar
_ construction, secured in the lock on the hubs
of their respective dials m’ #/ o/, which latter
areattheoutsideof thelock-case,and may beall
at one side, or two in front and one at the back,
as shown. These tumblers are similar in con.
struction, and are each made solid and formed
with a perlpheral groove; or, as shown, each
tumbler consists of three circular disks, at-

tached together, the central disk being smaller,
80 as to leave a space around the tumbler of
suitable depth. In this groove are fitted, upon
pins, the rocking tumblers p, each of which is
formed with two projecting portionsor teeth,q,
oneor the other of which teeth on each tumbler
P projects beyond the rim of the tumbler-wheel,
according to the position of the tumblers.

The tumblers ¢ can be moved about a quar-
ter of a revolution. The wnotion is limited in
either direction by a pin, and the tumblers are
held in either position by a flat spring, s, in
the bottom of the peripheral groove.
m! n' o’ are numbered from 1 upward, corre-
sponding to the number of tumblers p—that

-is, the smaller dial, commencing with 1, is num-

bered correspondln(*ly with the tﬂmblers of
its tumbler-wheel, and the numbering con-
tinued upon the second and third dials, so that
the last number corresponds with the total

.number of tumblers p.

Upon the lower side of slide ¢ is attached a
cross or blocking piece, ¢, and the parts are in
such relative position that this blocking-piece
t comes in contact with the projecting teeth ¢
of tumblers p, the tooth of each wheel m, n,
-and o that is contiguous to slide e thereby
serving to prevent backward motion of slide
¢, except as hereinafter described.

. To raise the block ¢ free from the tumblers
at the end of its sliding movement, so that the
combination can be chmnged the slots & in
slideecareextended at an 1nc11mt1011 downward
at both ends, thereby raising the slide up-
ward on its guide:pins. The slide e also car-
ries a locking-piece, u, that is held in place be-

_tween one guide, g, and a pin, «/, so as to move

vertically by the movement of slide e. The
lower end of this piece « is formed with fin-
gers, that, when the tumblers are set to any
combination and the slide ¢ moved down, en-

- ter notches v, that are cut in the edges of the

tumbler-wheels, thereby locking the tumbler-
wheelsagainst the action of the blocking-piece z.
To explain the operation of the above-de-
scribed parts we will first refer to Fig. 2, where .
the parts are in the unlocked position and the
slide e forced back to the extreme point to free
piece ufrom the notehesv. Thespringd would
tend to retain the fingers of « in notches v ; but
when the combmamon is to be chanoed the
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hand-wheel will be moved to raise slide ¢, as
shown, and held while wheels m, n, and o are
set. That being done, hand-wheel J'is to be
released, and spring d will move slide e for-
ward until piece ¢ takes against the three up-
per teeth, ¢, of tumblers p, one in each tum-
bler-wheel, that lie in its path, and piece « will
lock the tumbler-wheels.

As may be seen in Iig. 2, the tumblers p are
all turned in one direction, and the tumblers,
againsi the teeth of which the piece ¢ abuts,
may be turned over to permit piece £ to pass
by applying a little force to hand-wheel f, and
the parts will assume the position shown in
Fig. 1, the tumbler that is turned over be-
ing marked ¢’. The tumbler-wheels are now
free. If the slide be moved back again the
tumbler ¢’ will be turned back, the blocking-
piece ¢ in that case acting upon the teeth g,
that were thrown out by the previous turning
of ¢’; but if any of the other tumblers p are in
the path of ¢, the slide e cannot be moved back,
as these other tumblers cannot move in that
direction.

Thus it will be seen, when the combination
is properly set, the motion of unlocking read-
Jjusts the tumblers, and the combination is set
by the locking movement. The slide ¢ or bolt

- has a positive connection with the hand-wheel,
so that it can be moved independently of any
springs. The nnmber of tumbler-wheels and
tumblers contained in each wheel is not mate-
rial to our invention, and the tumblers p may
be made in other forms than that shown. The
slide ¢ is shown as operating in connection

- with cateh to adapt the parts for a padlock; |

but it may be seen that the slide ¢ may form
the bolt of"a lock for different purposes other
than a padloek. The bolt ¢ in that case will
be moved by the hand-wheel by the positive
connections described.

Having thus described our invention, we
claim as new and desire to secure by Letters
Patent— '

1. In a permutation-lock, the combination
and arrangement of dials m' #' o/, tumbler-
wheels m » o, fitted with tumblers p, the slide
or bolt ¢, blocking-piece ¢, locking-piece u, and
hand-wheel f, substantially as described and
shown.

2. In a permutation-lock; the combination,
with tumbler-wheels m, n, or o, of the pivoted
tumblers p and spring s, substantially as de-
seribed and shown, and for the purposes set
forth. :

3. In a permutation-lock, the combination
and arrangement of dials m’ n/ o/, tumbler-
wheels 7 n o, fitted with tumblers p, the slide
or Dbolt e, blocking-piece ¢, locking-piece w,
hand-wheel f, and spring-cateh ¢, substantially
as described and shown, and for the purposes
set forth. . '

4. In ‘a permutation-lock containing tum-
bler-wheels fitted with tumblers, substantially
as described, dials m/, #/, or o/, marked with
cardinal number corresponding with the num-
ber of tumblers, as set forth.

JOHN EDWARDS DUNCAN.
ALANSON BYRON ALDEN.
Witnesses:
D. C. PERRY,
J. M. Moon.



