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To all whom it may concern:

Be it known that I, FRED M. CARROLL, of
Elmira, in the county of Chemung and State
of New York, have invented a new Improve-
ment in Permutation-Locks; and I do hereby
declare the following, when taken in connec-
tion with the accompanying drawings and
the letters of reference marked thereon, to
be a full, clear, and exact description of the
same, and which said drawings constitute
part of this specification, and represent, in—

Figure 1, a view in front elevation of a
padlock containing my invention; Fig. 2, a
view thereof with the cap removed; Fig. 3, a
view of the cap in inside elevation; Fig. 4, a
view of the lock in side elevation; Fig. 5, a
view of the lock shown in its open position
with the cap removed; Fig. 6, a view of the
lock in vertical central section on the line ¢
b of Fig. 1; Figs. 7, 8, and 9, partial views of
three modified forms which my improvement
may assuine,.

My invention relates to an improvement in.

permutation-locks, the object being to pro-
duce a permutation-lock which shall without
loss of range of change or loss of effectiveness
be composed of comparatively few and sim-
ple elements.

‘With these ends in view my invention con-
sistsin a permutation-lock having certain de-
tails of construction and combinations of
parts, as will be hereinafter described, and
pointed out in the claims.

As shown in Figs. 1to 6 of the accompany-
ing drawings, my improvement is embodied
in a padlock, although not limited to that
embodiment, as will appear later on. The
main elements of the padlock consistof a flat
disk-shaped solid frame-plate A, formed-with
a hasp-hook A', aring-shaped frame-plate B,
formed with a hasp-hook B’, and a rotatable
operating-cap C, which is secured by means
of a screw D to an internally-threaded hub
K, rigidly secured to and projecting forward
from the center of the solid plate A. The
solid plate A and the ring-plate B correspond
to each other in diameter, while the hasp-
hooks A’ and B’ are complementary and ex-
tend in opposite directions, their ends being
cut to form oppositely-pitched interlocking
fingers a a' b 0, which interlock, as shown in

Figs. 1 and 2, when the hooks are brought to-
gether, to form the hasp of the padlock. The
ring-plate B is centered upon the solid plate
A, s0 as to be oscillated thereupon by means
of four pins F, arranged quartering and hav-
ing their outer faces curved. in correspond-
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ence with the curvature of the inner periph-

ery of the ring-plate, which turns upon the
pins as upon a center. For locking the ring-
plate in its closed position, in which its hasp-
hook is interlocked with the hasp-hook of the
solid plate, I employ a segmental or longi-
tudinally-bowed pawl G, located within the
circle of the ring-plate and hung upon a pin
g, mounted in the solid plate A and project-
ing forwardly therefrom. In the locked po-
sition of this pawl it is lifted so as to engage
with a locking-shoulder B% formed in the in-
ner periphery of the ring-plate B. When the
pawl G is lifted into engagement with the
shoulder B?, the ring-plate is locked against
rotation and held with its hasp-hook B’ inter-
locked with the hasp-hook A’ of the solid
plate. For lifting the pawl into its locked
position and holding it there I employ two
adjustable ring-tumblers H and I, the former
having a notch H’' and the latter having a
notch I, the said notches being oppositely
beveled and adapted to receive the pawl,
which, when it drops into them, is cleared
from the locking-shoulder B? of the ring-plate
B. It will be noted that the pawl is arranged
externally to the said ring-tumblers and so
that it will ride upon the external periphery
of one or both of them. As herein shown,
the ring-tumblers H and I are formed of wire
and circular in cross-section, though the form
of their cross-section is not imperative.

The ring-tumbler H is mounted upon a col-
let J,which in turn is mounted upon the hub
E so as to freely rotate thereupon. The pe-
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riphery of this collet is grooved for the recep- -

tion of the ring-tumbler, which is seated in
the groove and clasps the collet so tightly that
it isnormally held against movement thereon
by frietion, but for changing the combination

of the lock the said ring-tumbler may be

shifted on the collet against the force of its
friction-grip thereupon. The ring-tumbler I
is seated in a groove formed in the periphery
of a collet X, which is secured by pins k k to
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the inner face of the cap C. Normally the
ring-tumbler I is stutionary upon the collet
K, upon which, however, 1t may be moved
against the force of its friction-grip for chang-
ing the combination of the lock. The notch
H’ of the ring-tumbler H is brought into line
with the pawl G and carried out of line with
the said pawl by the rotation of the cap C
in one direction or the other, the pin &' pro-
jecting sufficiently inward from the face of
the fixed collet K to engage with a pin j in
the ecollet J. When the cap is rotated in one
direction, the pin %’ will engage with one side
of the pin j and turn the collet J, and hence
the ring-tumbler H, in that direction, while
when the cap is turned in the opposite direc-
tion the pin &' will engage with the opposite
side of the pin j and turn the said collet and
tumbler in the opposite direction.

For the reduction of friction between the
collets I by preference employ a washer L,
centered upon the hub E. The outer face of
the cap C is provided with a series of numer-
als and graduated, the number and arrange-
ment of the numerals and the extent of the
graduations being varied as desired and in
accordance with the character and use of the
lock. ’ :

An index-mark B? in the ring-plate B may
be called the ‘‘unit of position,” as it is the
point to which the graduations of the cap
must be brought in operating the loek. As
herein shown, a spring-detent M, secured to
the solid plate A, is arranged to extend down-
ward over the edge of the cap and engage
with the graduation-notches thereof for hold-
ing the same against accidental rotation and
displacement. The detent also serves as an
audible monitor for operating the lock in the
dark, the notches in the cap coacting with
the detent to click as each notch passes under
the detent,which, however, is not necessarily
employed. AclipN, rivetedtothehasp-hook
A’ of the solid plate A, provides for the at-
tachment of the padlock-chain N'.

Having now described my improved lock, I
will proceed to set forth the mode of its opera-
tion. Suppose, forinstance, thatitis desired
to open the lock on the combination of “‘4”
and ‘““24”. To carry this plan out, the ring-
tumbler H is set so that the bringing of the
numeral ‘47 on the cap into registration with
the index-mark in the ring-plate will be pre-
ceded by the engagement of the pins &' and j
and the rotation of the collet J and the ring-
tumbler H, so as to bring the notch H' under
the pawl G. The ring-tumbler I will also be
set upon the stationary collet I, so that when
the point on the cap represented by ‘247 is
broughtintoregistration with the index-mark
on the ring-plate the notch I’ will be brought
under the pawl, which will then be permitted
to drop into both notches and clear the lock-
ing-shoulder B? of the ring-plate B, which
may then be rotated, so as to separate its
hasp-hook from the hasp-hook A’ of the solid
plate A. To lock the lock, it is only neces-

sary to rotate the ring-plate and interlock the
two hasp-hooks, and then turn the cap suffi-
ciently to cause the bevels of the notch I' of
the ring-tumbler I to lift the pawl back into
its locked position, in which it is held by the
peripheries of one or both of the ring-tum-
blers, as the case may be, and according to
the extent to which the cap is turned in one
direction or the other. Of course if the cap
is turned through one full revolution the ring-
tumbler I will be moved so as to clear its
notch from a position under the pawl.

In Fig. 7 of the drawings I have shown my
improved lock modified so as to adapt it to
be used in conjunection with a staple O. In
this eonstruction the ring-plate O’ is furnished
with a hook O? and with an arm O® and oper-
ating-knob O The solid plate, which is not
shown, is not provided with a hook, but con-
stitutes the stationary part or member of the
lock and is rigidly secured in place. Other-
wise than as specified the lock may be the
same in construction as the padlock before
described. It is represented with its cap re-
moved.

In Fig. 8 I have shown my invention as
embodied in a desk-lock, the ring-plate I’ be-
ing fixed to the lid P’ of the desk by means
of screws P2, Inthis construetion the back
plate is oscillated for the engagement of its
hook P3with a pin P¢, located below the plate
P’, set into the body of the desk. Only the
hook of the back plate is shown; but it will
be understood that it is substantially like the
back plate of the construction shown by Figs.
1 to 6, inclusive. It is oscillated by prefer-
ence by means of a central knob mounted in
its hub and taking the place of the screw D.

In the modified construction shown by Iig.
9 the back plate and ring-plateare dispensed
with, the pawl Q being engaged with a bolt
Q)', which is shot back and forth by means of
a knob Q?, the pawl being lifted for engage-
ment with the bolt or dropped away from the
same through the medinm of two ring-tum-
blers Q3, only one of which is shown, but
which are substantially the same in construc-
tion and operation as the ring-tumblersshown
by the preceding figures.

In view of the modifications suggested and
of others which may obviously be made 1
would have it understood that I do not limit
myself to the exact construction herein shown,
but hold myself at liberty to make such
changes as fairly fall within the spirit and
scope of my invention. Thus instead of em-
ploying two ring-tumblers I might increase
that number, adding to the complexity of the
lock somewhat, perhaps, but also increasing
its security.

Having fully described my invention, what
I claim as new, and desire tosecure by Letters
Patent, is—

1. In a permutation-lock, the combination
with two collets, of two notched, frictionally-
held ring-tumblers respectively encireling the
collets and shiftable in position thereupon
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for varying the combination of the lock, of a
pawlarranged externally toand coacting with
the said tumblers, and dropping into their
notehes when the same are registered.

2. In a permutation-lock, the combination
with two collets, one of which is rotatable in-
dependently of the other, of two notched ring-
tumblers encircling the peripheries thereof
and frictioned thereupon so as to be shiftable
for changing the combination of the lock, a
pawl coacting with the said tumblers, and
dropping into their notches when the same
are registered, a graduated cap having one
collet, connected with it, and means for tem-
porarily coupling the rotatable collet with the
cap, whereby the ring-tumbler carried by it
is shifted with reference to the pawl.

3. In a permutation-lock, the combination
with two notched ring-tumblers which are
shiftable for changing the position of their
notches, of a pawl coacting with the said
tumblers, and aring-plate containing a shoul-
der coacting with the pawl.

4. In a lock, the combination with a fixed
plate and a ring-plate, one of which is formed
with a hook, and one of which is movable,
and the ring-plate being formed with a lock-
ing-shoulder, of a pawl to coact with the said
shoulder, two notched ring-tumblers coacting
with the pawl, two collets upon which the
said tumblers are frictionally mounted, and
upon which they are shiftable for changing
the combination of the lock, and means for
operating the said collets.

5. In a permutation-lock, the combination
with a solid plate provided with a hasp-hook,
of an oscillating ring-plate formed with a cor-
responding hasp-hook forming the comple-
ment of the hasp-hook of the solid plate, and
with a locking-shoulder, of a pawl pivotally

hung from the solid plate and coacting with
the said shoulder, a hub connected with the
solid plate and extending forward therefrom,
a collet loosely mounted upon the said hub,
anotched ring-tumbler encircling the periph-
ery of the said collet and shiftable thereupon,
a rotatable cap mounted upon the said hub,
a notched ring-tumbler frictionally secured
within the cap and shiftable in position, and
means for temporarily coupling the cap and
rotatable collet the notch of which is thus

brought into and carried out of range with

the pawl, substantially as set forth.
6. In a permutation-lock, the combination

‘with a collet having its periphery grooved, of

a notched ring-tumbler made of wire and
round in eross-section and mounted upon the
said collet in the groove of which it is seated
and frictionally held, and a pawl coacting
with the said tumbler. )

7. In a permutation-lock, the combination
with a solid plate provided with a hasp-hook,
of an oscillating ring-plate made with a cor-
responding hasp-hook forming a complement
of the hasp-hook of the solid plate, locking
mechanism assembled with the said plates,
a rotatable cap provided with numerals and
graduation-notches, and connected with the
locking mechanism, and a spring-detent se-
cured to the hasp-hook of the solid plate and
arranged externally to the cap and engaging
with the graduation-notches thereof for hold-
ing the same against accidental rotation.

In testimony whereof I have signed this
specification in the presence of two subscrib-

ing witnesses.
FRED M. CARROLL.

Witnesses:
SoLoMoON HART,
B. S. CHAMBERLIN.
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