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To all whom it mau concers.: S

Be it known that I, LEonarp B. GAYLOR,
8 citizen of the United States, and a resident
in the city of Boston, county of Suffolk, State
of Massachusetts, have invented a new and
useful Improvement in Permutation-Locks,
of which the following is a specification, ref-
erence being had to the accompanying draw-
ings, in which— :

Figure 1 illustrates a vertical sectional
view of the invention, certain of the parts
being shown in elevation. Fig. 2 illustrates
a view of the interior of the lock, the face-
plate having been removed. Fig. 3 illus-
trates a view of the interior of the lock-casing,
the interior mechanism and the face-plate
having been removed. Fig. 4 illustrates an

. endwise elevation of the dog-lifting tumbler.
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Fig. 5 illustrates a plan view of the locking-
dog. Fig. 6 illustrates a plan view of the
phonetic indicating-springs which coact with
the tumblers. '

A is the main casing of the lock.

B is the face-plate.

C is a spindle rotatably supported by the
casing and by the hub-like projection D,
which forms part of the face-plate. The
spindle is provided with a bit E and knob or

thumb-piece F and with three grooves G. A.

metallic ball H or equivalent device actuated
by a spring I, held in place by a screw J, en-
gages with the grooves G in the spindle in a
manner about to be described. '

K K’ K” are three tumblers. They each
have notches in their peripheries (fifteen in
each are shown in the present instance) and
one slot M, adapted to receive the locking-
dog. They likewise are provided with & re-
cess or keyway N, through which the bit of
the spindle may pass. .

O 1s a plate of resilient metal (see Fig. 6)
made into three separate springs, as shown,
which engage, respectively, with the notches
in the edges of the respective tumblers.
They have sufficient stiffness to make a
Plainly-perceptible click audible to the oper-
ator and adapted to be physically felt by
him through the spindle when they drop

" into the notches of the tumblers,
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P (see Figs. 1 and 4) is what may be called
a “hollow’ tumbler. It has no notches on
its periphery, nor any spring; but it has a re-
cess Q in its periphery somewhat like the
slots M, excepting that it is cut away on the
left side, as shown. This hollow tumbler P

sets in a chamber made in the hub-like part
of the face-plate, as shown in Fig. 1.

R is the bolt, - v '

S is the locking-dog pivoted to the bolt at
T and provided with a transverse terminal
piece U, which is adapted to enter the slots M
in the peripheries of the tumblers.

The main casing A has cast with it a stop
V, against which the dog abuts for locking
the lock, and likewise an inwardly-projecting
boss W, which is reamed out,as at Y, and in
the cavity thus formed is set a fixed pin Z.

A spring a is supported upon the bolt R
and engages with the locking-dog S, as
shown in FKig. 2.

The operation is as follows: The last pre-
ceding unlocking will of course, unless the
parts have been disturbed, which is not sup-
posed to have taken place, have left the tum-
blers in such position that the locking-dog R,
or rather its terminal piece U, will rest in the
slots M in the tumblers and likewise in the
recess Q in the hollow tumbler P. N ow,
therefore, to lock turn. the spindle and
through it the tumblers to the right, thus
pushing the bolt R into its locking position
and bringing the slots M all directly on top.
The spindle C by means of the knob F is then
pulled out as far as it will come, so that the
bit E thereof slides through the keyways N
in the tumblers K K’ K"’ and through the hol-
low tumbler P. The spindle is then turned
to the right, which results in turning the hol-
low tumbler in the same direction, because of
the engagement of the bit on the spindle with
the inwardly-projecting lug P’ on the tum-
bler, and this throws the terminal U ofthe
locking-dog R upwardly, because of its en-
gagement with the inclined side of the recess
Q 1n the hollow tumbler P, thus lifting it out
of the slots M in the several tumblers® The
spindle is then reéngaged with the other tum.
blers and turned once or twice to mix them
up. Now to unlock press in the spindle by
means of the knob and turn to the right or
left, as may be, until the bit on the spindle
finds its way through the slots M in the sev-
eral tumblers and entering the annular recess
Y is turned to the right until its bit brings up
against the stop or pin.Z, thus establishing a
starting-point for all the tumblers. Now to
secure the combination (for example, “ 5477
pull the knob out slightly until the ball &
drops into the first groove G in the spindle C.
This may readily be detected
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cause the ball setuated byspring T interposess|

some resistance to-the longitudinal . méie-
mernt of the spindiec. This: outward: movee-
ment of the spindlé frees the bit I from con-
5 tact with the stop-pin Z. Now: turn:the:
knob five clicks to the left, which brings the’
slot:-M.of the first.tumbler K into proper reg-
istration with the locking-dog.
the knob outwardly to the:next. groove G;

1o which will be ascertained as befure. This

movement’ frees:the: tumbler: X, but:leaves:

the tumblers K’ and K/’ 'inzen%f;gement withs
the hit E of the spindle. T1hen turn:four
clicks to the right:. The-slot:ofithe tumbler

5
Thien pulk the knob: out:to thelast.groove:G;.

which frees the tumbler K, leaving onlythe:

tumbler- K/ inrengagement therewith. Then

“turn seven clicks to the left; which: brings:the-

zo0 slot: of the tumbler K’/ into. registration..

Then pult the knob all the way out.and give-

another turn to the left, which causes:thebit-

E to engage and :partially rotate the hollow

tumbler P in-such manner that therecess:Q:
in it is also brought into registration with the:
slots in the other:tumblers, and theterminal |
U of the locking-dog -thereupon drops:into:

them, and upon: now- turning: the: knob . the-
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bolt-will be-shotback-and the lock opened: .

300 It:will of course: be understood:thatiwhen:

the bolt: R.is-in its-lecked position:and:the:
dog lifted .out:of the slots M:in the tumblers:

that then the-dog abuts against the end of’

the stop V; thus:preventing backward moves-

35 mentiof the bolt, and alse that theslots im the-

tumblers are so located relative:to thie several.

springs O at:the time of making up the com--

bination as to correspond with the-nunbers:

of the combination. :
The operation of unlocking; as above:de-
scribed, seems somewhat  complex, because-
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the successive actsand movementshave:beer:

described in detail. Asmatter of fact; how-
ever, it is-exceedingly simpleé, taking-a:few.
seconds-only to perform.. |

It is well known that with but three-tum-
blers upward of .one hundred thousand com-~
binations -can be sécured. . Obviously, how--
ever; the invention:can be practiced :with .a:
less or greatermumber-of tumblers:.

A peculiarly valuablefeature of my inven--
tion 1s that my lock is-not only of ithe  key-
less’’ variety, se called, but alse its construc-
tion may be such that the spindle and knob

_or-equivalent structure for:operating it'may
be inclosed within a cup-like recess'in a-hub.
or boss-larger than-that shown in'the draw--
ings, and thus:-be protected against:accident:
Another peculiarly valuable feature is-that:it
is never necessary to use the sense of 'sight in
operating it: On the contrary, touch: and:
hearing, one or: both, .are: the only senses:
called into action during the operation of the:
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lock. Thus it is:adapted to use in locglities:

" 65 wheresuitable light to. operate an- ordinary.

‘'may be made in the details of mechanical

K’ is-thus brought into ;proper; registration. .|
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permiutstion=lock could mot be readily se-

‘cured. 'This is a matter of consequence, be-
‘canise not only-is it frequentiy necessary to
operate the lock at night or in the dusk, but
.alse.iniperhaps one-half the localities where

: i°
such locks are desired sufficient light is not

.available. .
Then pull’|’

It 'will be obvious to those who are familiar
with this: art: that extensive modifications
73
‘construction and 'yet/the-essentials-of ‘the in=-
vention- be- retained. I therefore: do. not
limit: mryself: to, thie details - deseribed’ and!:
shown.. :

Ticlaim=— ‘ ‘

1: In a» loek: 8 longitiidinally-movable
bitted spindlé; independently-rotatabléslot--
ted and notched tumblers:supported on the:-
spindle, adapted to movementin both direcs-
tions; & fixed’ stop: which: determimes: the 83
startingspoint of the-tumblérs; a bolt; alock- -

8o

‘ing-dog connected with theboltiand arranged’
‘to enterthe slotsin the timblérs and ‘a spring-

xglifnch engages with thenotches inveaeh tum>-
lér.

2: Iny 8> lock & longittdinally-movable
bitted spindle, independently-rotatable-slot+
ted tumblers supported  on- the spindle-each::
‘adapted to-unlimited rotationindépendently -
of the-others inboth directions; a fixed stop:
which - determmines - the: starting-point: of ‘the:
tumblers, a bolt and a locking-dog connected .
with the bolt'and ‘arranged:to enter-the slots
in the tumblers. ' -

3: Iz a: lock & longitttdinally~movable
bitted spindle grovi-déd with - grooves; a:
sgring_-aetuated" evice adapted to-engagein
‘the: grooves; independently-rotatable-slotted:
‘tum lérs:-.sugported on:the spindle, a fixed:
stop which: détermines-the-starting-point:of:
thetumblers; & bolt:and alocking-dog carried
by the:bolt adapted to emter:the slots inthe:
tumblers.

4. Tra. lock: a: longitudinally - movable
bitted  spindle: provided: with grooves; an1ito
spring-actuated device adapted to engage in-
the grooves; independently-rotatable slotted:
and notched tumblers supported onthe spin--
dle, a fixed stop which détermines the start-
ing-point- of the tumblers; a bolt, a locking--
dog conmected with the:belt and  adapted ito
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- enter. the-slots-in the tumblers-and ‘a spring-

wlhiéh engages:with the notches ineach tum--
bler.. S .

5. In. a lock: a_longitudinally - mevable-
bitted spindle provided with grooves; a fixed:
stop against-which the bit may strike; a de~-
vice to engage inithe grooves; and retard the:
movement of:the spindle, slotted . tumblers
adapted torotatienin both directions; a:bolt
and adocking=dog-carried by the bolt:

6. In: a lock . a: longitudinally - moeveble:
bitted spindlé provided with grooves; a fixed
stop against-which the-bit may-strike, a des-
vice:to engage-in-the grooves:and retard the: 130
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movement of the spindle, slotted and
notched tumblers adapted to rotation in

_both directions, a bolt; a locking-dog carried’

by the bolt, and a spring which engages with
the notches in each tumbler.

7. In a lock a longitudinally-movable
bitted spindle, independently-rotatable slot-
ted tumblers supported upon the spindle and
adapted to be successively actuated and left
at rest by the rotation and step-by-step with-
drawal of the spindle, one of which tumblers
is provided with an open-sided recess adapt-
ed to lift the locking-dog, the locking-dog
itself and a bolt with which the dog engages.

‘8. In a lock a longitudinally -movable
bitted spindle, independently-rotatable slot-
ted and notched tumblers supported upon
the spindle and adapted to movement in both
directions, one of which tumblers is provided
with an open-sided recess adapted to lift the
locking-dog, the locking-dog itself, a bolt
with which the dog engages and springs
which engage with the notches in the tum-
blers. - :

9.  In combination with a lock of the clas
stated, a longitudinally - movable spindle,
tumblers supported upon the spindle adapt-
ed to be successively rotated in both direc-
tions and left at rest by the outward move-
ment of the spindle and a fixed stop which

determines the starting-point for the tum- |

blers. »

8

10. In combination with a lock of the class
stated, a longitudinally-movable spindle pro-
vided with grooves, a device adapted to en-
gage in the grooves to retard the movement
of the spindle, combination-tumblers equal
in number to the grooves in the spindle and
su%ported by and independently rotatable
in both directions upon the spindle, a fixed
stop and a tumbler adapted to lift the dog
likewise operated by the spindle.

11. In combination with a lock of the class
stated, a longitudinally-movable spindle pro-
vided with grooves, a device adapted to en-
gage in the grooves to retard the movement

of the spindle, combination-tumblers slotted

for the locking-dog and having notches on
their peripheries and equal in number to the
ﬁrooves on the spindle supported by and in-
ependently rotatable in both directions
upon the spindle, another tumbler adapted
to lift the dog likewise supported by the spin-
dle, a fixed stop which determines the start-
ing-point of the tumblers and springs for each
of the combination-tumblers which engage
with the notches in their peripheries. _
In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.
LEONARD B. GAYLOR.- [r.s.]
Witnesses:
James E. POwERs,
‘WiLriam N. KENYON.

35

0

45

50



