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GEORGE WILLIAM DILLAWAY, OF MUSCATINE, IOWA.

PERMUTATION-LOCK.

SPECIFICATION forming part of Letters Patent No, 641 ,901, dated J anuary 16, 1900.

Application filed April 24,1899, Serial No, 714,230,

(No Inedel.)

1o all whom it may concern:

Be it knownthat I, GEORGE WILLIAM DIL-

LAWAY, of Museatme in the county of Mus-
catine and State of Iowa,, have invented cer-
tain new and usefal Improvements in Per-
mutation-Locks; and I hereby declare that
the following is a full, clear, and exact de-
seription thel eot, reference bemﬂ' had to the
accompanying drawin a3, which form part of
this specification.
- This invention 1s an improvement in per-
mutation-locks; and it consists in the novel
combinations and constructions of patts here-
inafter claimed.

The accompanying drawings illustrate the
best form of lock now known to me embody-
ing my invention; but asthe form of the lock
when the invention is once known can be va-
ried in details I do not herein limit myself
to the specific constructions of lock shown in
the drawings and hereinafter described.

Referring to the drawings, Figure 1 is a top
plan of the lock, partly broken away. Fig. 2
18 a rear view thereof, partly broken away.
Fig. 5 1s a detall vertical section on line 3 3,
Fig. 2. Fig. 4 is a similar vertical section on
line 4 4, I'ig. 2. Fig. 5 is a similar section on
line 5 5, IFig. 2. Iig. 6 is a detail rear per-
spective. Kig. 7 is a detail of the handle-
guiding device. Iig. §is a defail top plan
view of the tumbler-holder and tumblers.

Ifig. 9 is an enlarged perspective view of one

of the tumblers. Fig.10is a detail sectional
view of a modification. o
Referring to the drawings, A designates

the tumbler case or holder of the lock, which,

as shown, consists of a rectangular block pro-
vided on its upper surface Wlth two parallel
series of tumbler guide-fingers a o', separated
by a Iongitudinal groove a®.  The fingers a
are preferably beveled on their front edge, so
as to facilitate entrance into the slots be-
tween the fingers, and in each slof, between
the fingers, is pla,ced a reversible tumbler B,
which in the construction shown is reetdnﬂ'u-
lar in form, so as to fit easily in one of the
slots between the adjoining fingers, and each
tumbler 1s provided on its upper edge with a
notch O, which notch is nearer to one end of
the tumbler than the other and divides the
upper surface thereof into a short or idle por-
tion 0" and a long or locking portion 07,

idle portion may bear a number or letter or

other indicating character corresponding to

the number or mdleatmw character of the slot
in which it 1s to be placed-—-—-—e e., indicating
characters may be marked on the block A
beside the slots, or, preferably, may be made
on a plate A',overlyin o the fingers a¢and assist-
ing in retaining the tumblers in the grooves.
A plate A may also be placed across the fin-
gers a' for the same purpose. If the tum-
blers are set so that all the locking portions
b* are in line with the front row of fingers a,
as indicated in Fig. 3, the notches b coinecide
with the groove ¢ between the series of fin-
gers ¢ ¢', and when in this position the tum-
blers stand normallyin non-locking position—
that is, not in position to prevent the unlock-
ing of the device. If any one or more of the
tumblers B are reversed, so that the loekinﬂ*
portions 0° are in line with the fingers o,
parts b® will then project into the groove aﬂ
as shown in Fig. 8, and such tumblers will
then be norm &1137 in loekmﬂ' position—thatis,
they would obstruct the groove ¢* and ple-
vent the descent of the 1oek1nﬂ' bar or plate
C, hereinatter referred to. It is obvious,
therefore, that any number of the tumblers
B may be made the active or normal locking-
tumblers by reversing them or turning them
around so that the parts b° are in the rear
row of fingers ¢'.

The locking bar or plate Cstands normally
over the groove a?, and until this plate can
enter said groove the bolts will be locked, as
hereinafter described. Of course so long as

- any locking portion 0% of 'the active tumblers

projects into the groove ¢’ the locking-plate
cannot enter the groove.

Whenany of the tumblersarein active lock-
ing position, asdescribed, before the plate can
enter the oroove ¢°it is necessary to push such
tumblers out of the way until their notches
b register with groove ¢° and this is accom-
plished by means of a selector and pusher,
which in the construction shown consists of
a pin D, mounted on a slide D', guided in a
slot ' in a hinged or rocking plate K, that is
pivoted just in front of the block A, the slot
E' extending horizontally in front of the line
of tumblers, as shown, and by moving the
slide D’ back and forth pusher D can be

The | brought opposite any tumbler in any slot of
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the block, and then by pushing plate E for-
ward the pusher D is projected into the slot
against the tumbler therein and pushes the
tumbler backward, as indicated in Fig. 5.
The slide D’ may be shifted by meaus of an
arm D?°, attached to a gear D3, pivoted on 2
suitable stub-shaft D° above the plate E, said
arm having a slot d, engaging a pin d’' on the
slide, so as to permit the arm to reciprocate
the slide back and forth as the gear D?is oscil-
lated. The gear D?, asshown, is operated by
a pinion f,slidably but notrotatably mounted
on a shaft I, which is connected to a conical
plug I, that has a eylindrical head F? fitting
in a ¢ylindrical bore If*in the wall of the safe
or casing of the lock, the inner portion of the
plug being tapered, as shown at ', and the
inner portion of the bore in which the plag
1s contained being also tapered, as shown aft
F4, so that if said plug is pushed too far in-
ward it will jam in the bore, so that it will
be 1mpossible to force it inward through the
bore.

which 1t is applied) is connected to the stem
g of an operating-handle G, which may be
pushed outward by a spring G/, interposed
between the wall of the safe and a disk H on
the stem ¢, as shown in Iig. 5. This spring
normally projects the handle G and disk H
outward, thereby pulling the plug outward
with 1t, the normal position of the parts being

such that the face of the plug will be flush

with the face of the safe.

The spring G'and disk I areinclosed in a
conical casing /i, resembling an ordinary per-
mutation-lock indicator, and on the handle
(z, exterior to the disk H, is a conical plate
(%, the edges of which are tapered in con-
formity with the taper of the casing /. The
plate G* may be kept close to casing /i by
means of a band A’ on the casing, as shown
so that the plate ean rotate with the handle,
but has no longitudinal movement ther ewith.

The casing /i or plate G*, or both, may be pro-

vided with indicating-marks, as shown, there
being at least one mark for each tumbler in
the lock, and these marks being so located

- that the operator can by turming the handle
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‘taining the fumbler bearing the

G until a certain point on the pldte G* regis-
ters with some particular mark on the casing
h bring the pusher D opposite the slot con-
same mark.
He can then by pushing the handle inward
cause the pusher toengage with such tumbler
and push the latter inward.

In the construction shown the inner end of
the shaft I is loosely connected to a hinged
bar /<, which is hinged at its upper end, as
shown at 73 while 1ts lower bifurcated end Vs
loosely engages or is connected to the tilting
plate K, so that when the handle G is pushed
inward the plate I is rocked forward, throw-
mg pusher D into one of the slots a,nd push-
ing back the tumbler therein, as is evident
f10m the drawings. To enable this action to

oceur, the shaft m1d handle G are capable of |

The face of this plug at the exterior |
side of the wall of the lock (or safe-door to |

| both rotary and longitudinal movement, the

handle  being made angular, so that it will
rotate the plate G° but can slide freely there-
through. ™The disk H is fixed to the handle
(x, so that it partakes of both movements
thereof, and this disk is provided with a con-
trolling-finger H’, which is adapted to enter
one of a series of perforations H? in the face-
plate of the lock or door to which it is at-
tached, so as to prevent the rotation of the
shaft F and handle G when the lock is pushed
inward and to also prevent the latter heing
pushed inward until the pusher D has been
shifted intoexact position toengage with some
one of the tumblers.

The locking-plate C in the construction
shown is preferably suspended vertically
above the slot a® by means of hinged arms C'.

One of said arms C’ engages the bifurcated

end I' of a pivoted bolt-locking lever 1, which
is oscillated into unlocking or bolt-releasing
position by the entrance of the locking-plate
into the groove ¢* and is thrown into locked
position so long as said plate C is lifted and
kept out of the groove. Of course this plate
remains in litted position oroutof the groove

so long as any locking-tumblers are in lock-

ing position or will be kept out of this groove
if any of the non-locking tumblers are im-
properly shifted in their slots, as might be
done by any one attempting to tamper with
the locks, for if any one of the non-locking
tumblers be shifted backward it will prevent
the entrance of the loecking-plate into the
groove even should the proper tumblers
(which had been- adjusted to normally keep
it out of the groove) be shifted into unlock-
ing position, because it is necessary with my

lock not only that the locking-tumblers be

shifted into unlocking I}O&ltli)ﬂ but that all
the other non-locking tumblers remain in
their normal non- lockmw position. In other
words, in my lock a eertc‘un number of tum-
blers can be selected as the normal locking-
tumblers and will normally stand 1n position

to prevent the entrance of the locking-plate

into this groove,while the remaining tumblers
will normally stand in position to permit the
plate to enier into the groove. This lock-
ing-plate, therefore, cannot enter the groove
until every one of the locking-tumblers are
moved into unlocking position, and 1f any
one tampering with the lock displaces any of
the non-locking tumblers they will prevent
the entrance of the locking-plate into the
groove, and although he may subsequently
move all the normal locking-tumblers into
unlocking position, yet he will not be able to
open the lock; but before it can be opened it
will be necessary to return all the non-lock-

ing tumblers to non-locking position and the

locking-tumblers to locking position. 'T'his,

‘however, can be easily accomplished by means

of onecertain ‘‘setting-tumbler,” (designated
as B’ in the drawings,) which setting-tumbler
is provided with a notech 0 like the others,
adapted to register with the groove a? but is
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provided with a rearwardly-projecting finger | locking devicesare thrown in position to posi-

% which is adapted to engage an oscillating
lever or levers J, pivoted on the top of block
A in rear of the tumblers, said levers being
adapted to engage with the push-plate J/,
which lies in rear of all the tumblers and will
be pushed back by the displacement of any
one of them, asindicated in Kig. 5. If, there-
fore, a mistake has been made in pushing any
one of the tumblers, the operator can shift
the pusher D in position to engage the set-
ting-tumbler B, (determining thisby a known

mark on the index-plate G* ) and when tum-

bler B'is pushed backward its inner end oper-
ates the levers J, which in turn push plate J’
forward toward the fingersa’, throwing all the
tumblers back into their originally-set posi-
tion. The first tumbler that 1s thereafter-
ward displaced will force the plate J' back-
ward, and by so doing will cause the levers J
to return the tumbler B’ to original position.
The plate J' may be guided by pins J?, at-
tached to block A and projecting through
perforations in the plate, as shown.

Asa further precaution against the descent
of the plate C and as a means of providing a
‘““day-lock,” I provide one of the tumblers with

positive means for controlling the rise and

fall of the plate C, even if all the other tum-
blers be in unlocked position, so that it will
be necessary to actuate this particular tum-
bler after the permutation locking-tumblers
have been displaced. For this purpose I em-
ploy the tumbler B°. This is. provided with
an upstanding finger 6°, which (when the tum-

bler B3isin normal position)standsaboveand

across the slot a® and obstruects the entrance
of the locking-plate. "The front end of this
finger 0°, however, is beveled, as at b%, and
leads into a notch 0°, which is adapted to reg-
ister with groove a® when the tumbler B2 is
moved backward by the pusher D and will
permit the descent of the locking-plate if the
other tumblers are all in proper unlocking
position at the time. Thistumbler B3is, more-
over, provided with a rearwardly-projecting
finger B4 which when the tumbler is pushed
inward engages the upturned end & of abent
rod K, that extends forward beyond the
hinged plate K and has an upstanding finger
k', which normally impinges against the front
edge of this plate. When the tumbler B? is
pushed backward by the pusher D, it moves
rod K backward by the engagement of pro-
jection B* with arm £, causing arm %’ to fol-
low up the plate It; but when plate K is pulled
back to normal position by spring G’ and in-
termediate connections, thereby retracting
the pusher, it causes arm %' to pull rod K for-
ward, and it, through arm %, pulls tumbler B®
forward, and then the bevel 6*on the tumbler
rides against a bevel C? on the locking-plate
and forces the latter out of the groove a?and
holds 1t up out of the groove, the plate rest-
ing on arm 0° until the tumbler B3 is again
displaced. By this means the locking-plate

tively prevent the unlocking of the bolts.
As shown, the locking-plate C stands over
slot ¢® and is weighted, as at C°, so as to cause
it to drop by gravity into the groove a®* when
permitted ; but,if desired,the tumbler B*could
be replaced by a tumbler B% (see Fig. 10,)
which is provided with an inclined groove 13°,
engaged by a pin ¢ on the locking-plate, so

that this tumbler would move the locking-

plate positively into and out of the slot.

For convenience the tumbler - carrying
block A may be made removable, so that 1t
and the tumblers can be slid out from under
the locking-plate to permit the tumblers to be
set or rearranged at will and adjusted into
normal locking or unlocking position, accord-
ing to the permutation-sign desired. As
shown, .the ends of block A are formed with
dovetailed grooves A’ engaging dovetailed
ounides a°, secured to the support for the
block, and when slid into position the face
of the block abuts against a plate A%, by which
the tumblers are all kept in alinement and
prevented from going too far forward. The
block may be detachably secured in position
by means of the lever L and slot L' or any
other suitable attaching devices. The bar K
may be detachably secured in a groove ¢’ in
the end of the block A, as shown, if desired.

When the tumblers are in normal unlock-
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ing position, Kig. 3, the index-marks thereon,

on the portion b’ thereof are covered by the
plate A®; but when they are adjusted to nor-
mal locking position the index characters
thereon appear on the portion &' projecting
from beneath said plate, so that by noting
the characters appearing on the projecting
ends of the tumblers the locking-tumblers
will be known and can be selected by the in-
dex and handle G. In unlocking i1t 18 not
necessary that the unlocking-tumblers be se-
lected or shifted in any particular order. It
is necessary, however, that all the locking-
tumblersshall first be pushed back before the

day-lock tumbler B® is pushed back, and 1t 1s:

further necessary that none of the other non-
locking-tumblers shall have been disturbed.
To lock the safe, the handle is turned until

the index registers with a mark correspond-
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ing to the setting-tumbler B, and then is

pushed back, whereupon all the tumblers are
thrown into normal position by the plate J,
and the safe cannot be unlocked until they
are properly displaced under conditions just
recited. However,if it is frequently desired
to open the lock during the day after it has
been once opened the setting-tnmbler should
not be operated, as the other tumblers will

remain in unlocking position until the setting-

tumbler is pushed back; but the tumbler B3
will then serve as the sole and temporary
means of locking the plate.

To change the permutation, the block A,
with the tumblers, can be removed from its
position and any number of tumblers desired
can be made locking-tumblers (which it will
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be necessary to shift before the lock ecan be
opened) by simply reversing them in their

slots or by turning them so that the parts 6°

are in rear of the groove a* and any tum-
blers that are not to be locking-tumblers are
left in position or turned so that their parts
0* will be in front of the groove a? It will

- thus be obvious that the tumblers can be
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changed from normal locking to normal un-
locking position by simply reversing them or
turning them around endwise in theirgrooves.
Suppose, for example, that the permutation
was U S X. The tumblers U S X would be
placed in their slots so that the parts 0 were
at the rearof the groove ¢, and then when the
tumblers are in normal position 1t will be im-
possible for the plate C to enter the groove
nntil each one of these tumblers U S X have
been pushed backward by the pusher and
none of the others disturbed. These three
tumblers may be pushed back in any order,
and after they are pushed back it is then nec-
essary to push back the day-lock tumbler B3,
whereupon the plate can descend. The tum-
bler B° can then be used also as the day—lock,
or by pushing back the setting-tumbler I3’ the
entire combination will ha,ve to be 0pelﬂted
to unlock the safe.

I have simply given an instance of a selec-
tion of three tumblers for the permutation;
but obviously any number might be em-
ployed, as desired; but I do not consider it
advisable to select a very large number of
tumblers, because of the double safety fea-
ture of the lock—to wit, the displacement of
a wrong tumbler necessitating the resetting of
the entire set before it can be opened.

1 have shown the tumblers arranged in a
straight series and operated indirectly from
the handle. . Insome formsof lock the pusher
might be connected directly with the handle
and operated directly thereby and the tum-
blers may be arranged in a curved series
vertically or horizontally or concentric to the
pusher, or in simple forms of lock the handle
might be attached directly to the pusher and
slide 1n a groove in front of the tumblers.

It 1s obvious that the Iinvention is capable
of modification and embodiment in various
forms within the scope of my invention and
embodying the essentials thereof, and there-
fore, while 1 consider the form which I have
lustrated the best now known to me, I do
not wish to confine myself to the specific con-
struction shown, but shall undertake to here

disclose the m&ny modifications of the device |

which have occurred to me or may oceur to
others when the invention is make known to
them. -

“Having thus described my invention, what
I therefore claim as new, and desire to secure
by Letters Patent thereon, is—

1. In a lock, the combination of a locking-
plate, with an endwise-reversible tumbler
adapted to normally lock the plate, when in

one position, but not tolock it whenreversed; |
with means for moving said tumbler so as to |

' bpermit the unlocking of the plate when thd

tumbler 1s in locking position, and means for
simultaneously returning the tumbler and
locking-plate to normal or locked position.
2. In a permutation-lock, the combination
of a series of tumblers, a locking-plate con-
trolled by the tumblers, an adjustable pusher
adapted to operate any of the tumblers, and
means adapted to be operated by the pusher

70

75

for returning all the tumblers simultaneously

to normal or 1eset position whenever desired.

3. In a permutation-lock, the combination
of a series of tumblers, a locking-plate con-
trolled by the tumblers, an adjustable pusher
adapted to operate any of .the tumblers and
a ‘‘day-lock” tumbler which must be oper-
ated after the other locking-tumblers have
been shifted into unlocking position before

the lock can be opened and means for return-

ing the day-lock tumbler to locking position
mdependenbly of the other tumblers, substan-
tially as described.

4, In a permutation-lock, the combination
of a series of tumblers, a locking-plate con-
trolled by the tumblers, an adjustable pusher
adapted to operate any one of the tumblers,
and means adapted to be operated by the
pusher for returning all the tumblers simul-
taneously to normal or reset position when-
ever desired; with a day-lock tumbler which
must be operated afterthe other locking-tum-
blers have been shifted into unlocking posi-
tion before the lock can be opened.

5. In a permutation-lock, the combination
of a series of removable and reversible tum-
blers, a locking-plate controlled thereby, and

an adjustable pusher adapted to operate any

of the tumblers, singly and successively: with
means for returning all the tumblers simul-
taneously to normal or reset position when-
ever desired, the said means being also oper-
ated from and by said pusher.

6. In a permutation-lock, the combination

of a series of reversible tumblers, a locking--

plate controlled thereby,an adjustable pusher
adapted to operate any of the tumblerssingly,
and successively, and a day-lock tumbler
which- must be operated by the pusher after
the other locking-tumblers have been shifted
into unlocking position before the lock can
be opened, said day-lock tumbler being also
constructed and adapted to immediately re-

| turn to locked position independently of the

other tumblers.
7. In a permutation-lock, the combmatmn

of a series of reversible tumblels a locking-
plate controlled by the tumblers, an a,djust-
able pusher adapted to operate any of the
tumblers, singly and successively; and means
forreturning all the tumblers simultaneously
to normal or reset position whenever desired;

the said means being also mediately oper ated

by said pusher; with a day-lock tumbler which
‘must be operated by said pusher after the

other locking - tumblers have been shifted
into unlocking position before the lock can be
opened, said day-lock being constructed and
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adapted to immediately return the plate to | the latter is shifted to unlocking position,

locked position.

8. In a permutation-lock, the combmauon
with a vertically-movable straight locking bar
or plate, of a horizontal series of parallel tum-
blers adapted when in one position to nor-
mally lock the plate; with means whereby
any one or more of the tumblers can be suc-
cessively displaced, and means for returning
all the displaced tumblers simultaneously to
their normal position.

9. In a permutation-lock, the combination
with the locking bar or plate, of a series of
reversible tumblers adapted when in one po-
sifion to normally lock the plate and when
reversed to normally not interfere with the
plate; with an adjustable pusher whereby
any one or more of the tumblers can be suec-
cessively displaced, means for returning all
the displaced tumblers to their normal posi-
tion, and means for returning the locking-
plate to normal position.

10. In a lock, the combination of the lock-
ing plate or bar, a sliding tumbler for locking
said plate, a pusher for Operatmo‘ said tum-
bler, and the sliding bar adapted to be moved
in one direction by the tumbler when the lat-
ter 1s shifted to unlocking position, and to be
thrown back in the 0pp051te direction by the
pusher when the latter is retracted, and there-
upon return the tumbler and pl&te to locking

position.
11. In a lock, the combination of the bolt-

locking lever, a locking plate or bar for op-

erating cald lever, a sliding tumbler for lock-

ing said plate, the longitudinally-movable

pusher for operating said tumbler, and the
sliding rod adapted to be moved in one direc-
tion by the tumbler, when the latter is shifted
to unlocking position, and to be thrown back
1n the opposite direction by the pusher, when
the latter is retracted, said rod thereupon re-
turning the tumbler to locking position, and
sald tumbler returning the lockmg plate to
locked position.

12. In a lock, the combination of the lock-
ing baror plate, the day-lock tumbler forlock-
1ing said plate, the pusher for operating said
tumbler, and the sliding bar or rod adapted
to be moved in one direction by the day-lock
tumbler when the latter isshifted to unlock-
ing position and to be thrown back in the op-
positedirection by the pusher when the latter
18 retracted, and thereupon return the day-

lock tumbler and plate to locking position, in |

combination with a series of tumblers any
one or more of which may be set to prevent
the movement of the locking-plate until they
are displaced, notwithstanding the movement
of the day-lock tumbler, subsbantmlly as de-
seribed.

15. In a lock, the combination of the lock-
ing bar.or plate, the sliding day-lock tumbler
for operating said bar, the longitudinally-
movable pusher for operating said tumbler,
and the sliding rod adapted to be moved in

one direction by the day-lock tumbler when |

and to be thrown backin the opposite direction
by the pusher when the latter is refracted,
and thereupon return the day-lock tumbler

to locking position, said tumblerin its return

also returning the locking-plate tolocking po-
sition; with a series of tumblers any one or
more of which may be set to lock the said
plate until they are displaced by the pusher

75

and thereby prevent the descent of the plate

until they are displaced, notwithstanding the
movement of the day-lock tumbler, and

- means for returning the locking-tumblers to

normal position, after displacement.
14. In a permutation-lock, the combination
of a locking bar or plate, a series of tumblers

adapted to lock the plate, and a pusher for

displacing any one of said tumblers; with a
day-lock tumbler adapted to be operated by
said pusher and to normally lock the plate
when all the otherlocking-tumblershave been
displaced and to return fto locking position
independently of the other tumblers, substan-
tially as described.

15. Inapermutation-lock, the combination
of a locking bar or plate, a series of inde-
pendently-reversible tumblers adapted when
in one position to normally lock the plate and
when reversed to normally not interfere with
the plate, and a pusher for displacing any one
of said tumblers; with a day-lock tumbler
adapted to lock the plate when all the other
tumblers have been displaced, said day-lock
tumbler being operated by the pusher and
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being adapted to return the locking-plate to

normal locked position, substantially as de-
scribed.

16. In a permutation-lock, the combination
of a locking bar or plate, a series of tumblers
adapted to lock the plate, and a pusher for
displacing any one of said tumblers; with &
day-lock tumbler adapted to lock the plate
when all the other tumblers have been dis-
placed, said day-lock tumbler being operated
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by the pusher and being adapted to return

the locking-plate to normal locked position,
and a setting-tumbler and devices whereby
all the locking-tumblers are returned to nor-
mal position, substantially as described.
17. In a permutation-lock, the combination
of a locking bar or platea series of independ-
ently -reversible tumblers adapted when in
one position to normally lock the plate and

when reversed to normally not interfere with

the plate, and a pusher for displacingany one
of said tumblers; with a day-lock tumbler
adapted to lock the plate when all the other
tumblers have been displaced, said day-lock
tumbler -being operated by the pusher and
being adapted to return the locking-plate to
normal locked position, a Settmfr tumbler
adapted to be operated by said pgsher, the
levers, and sliding plate operated by said set-
ting-tumbler whereby all the reversible tum-
blers are returned to normal position, sub-
stantially as described.

18. The combination of the locking-plate,
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a series of independently endwise-reversible
locking-tumblers adapted to normally lock
the plate when in one position but not to lock
it when reversed, and the rearwardly-slotted
block carrying said tumblers, said block be-
ing removable with the tumblers{rom the lock
to facilitate the rearrangement of the permu-
tation.

19, In apermutation-lock, the combination
withalocking bar orplate,thelongitudinally-
grooved and transversely-slotted block op-
posite said locking-plate; and a series of re-

movable endwise-reversible noteched tum-

blers in the slots of said block adapted to
lock the plate when the notches therein do not
register with the groove in the block, said
block and tumblers being removable from
the other parts of the lock, for the purpose
and substantially as described.

20. In apermutation-lock, the combination
withavertically-movable locking bar or plate,
the removable longitudinally-grooved and
transversely-slotted block opposite said lock-
ing-plate; with a horizontal series of sliding
endwise-reversible tumblers in the slots of
sald block adapted to lock the plate, when
the notches therein do not register with the
groove in the block, an adjustable pusherfor
shifting said tumblerssinglyand successively,
sald block beingremovable with the tumblers

~from the lock to facilitate the rearrangement

of the permutation, for the purpose and sub-
stantially as described.

21. In apermutation-lock, the combination
of a locking bar or plate, a series of parallel
tumblers, a movable plate in front of said
tumblers, an adjustable pusher carried by
sald plate, means for adjusting said pusher
longitudinally of the series of tumblers, and
means for moving said plate to cause said
pusher to dlsplace any tumbler, substantially
as described.

22, In apermutatmn -lock, the combination
of a locking bar or plate, and connections be-
tween the same and the bolt-locking devices;
with a removable series of parallel reversible
tumblers, a slotted hinged plate in front of
sald tumblers, an adjustable pusher carried
bysaid plate, means foradjusting said pusher
longitudinally of the series of tumblers, and
means for rocking said plate to cause said
pusher to displace any tumbler, substantially
as described.

23. In apermutation-loclk, the combination
with a locking bar or plate, a longitudinally-
grooved and tmnsversely—slotted block, a se-
ries of notched tumblers mounted in the slots
of sald block adapted to lock the plate until
their notches register with the groove in the
block, a movable plate in front of said bloc¢k,
2. longitudinally-adjustable pusher on said
plate and means for rocking said plate to
cause the said pusher to d1splace any one of
the tumblers.

24, In alock, the combination of a locking-

- plate, the series L of locking-tumblers, the mov-

able pushel in front of said tumblers, the ro- |

tatable and longitudinally-movable shaft, in-

dicating devices connected tosald shatt, and

connectionssubstantially as deseribed,where-

by its rotary movement shifts the pusher lon-

gitudinally of the series of tumblers, and its

longitudinal movement imparts a similar

movement to the pusher, substantially as de-
sceribed.

25. In alock, the combination of a locking-
plate, the seriesof locking- tumblers, the plate
in front of said tumblers, the pusher mounted
on said plate and lonfrltudmally adjustable
thereon, the rotatable and longitudinally-
movable shaft, indicating devices connected
to said shaft, and connections substantially
as described whereby its rotary movement
shifts the pusher longitudinally on the plate,
anditslongitudinal movementimparts a simi-
lar movement to the pusher, substantially as
described.

26. The combination of a series of remov-
able and reversible tumblers, a hinged lock-
ing-plate, and connections between saild lock-

ing-plate and the bolt-locking devices; with
a movable plate in front of Lhe tumblels, a
pusher thereon adapted to displace the tum-
blers when the plate is moved toward the
block, a hinged lever for operating said plate,
a rotary shaft having a loose connection with
said lever and adapted to swing the latfer

when the shaft is moved endw1se, and a gear

provided with an arm engaging the said stide
to shift the plunger longitudinally of the

plate, sald gear being operated by the rotary

movement of said shaft_, substantially as de-
sceribed.

27. The combination of the longitudinally-
orooved block, a series of removable and re-
versible tumblers having notches adapted to
register with the groove in the bloclk, a hinged
locking-plate adapted to enter the groove of
the block when the notches of the tumbler
register therewith, and connections between

said locking-plate and the bolt-locking de-

vices; with a hinged plate in front of the tum-
bler, a slide thereon, a pusher on said slide
adapted to displace the tumblers when the
plate is swung toward the block, a hinged le-
ver for operating said plate, a rotary shaft
having a loose connection with said lever and
adapted to swing the latter when the shaft is
moved endwise, a gear provided with an arm
engaging the said slide to shift the tumbler
longitndinally of the plate, said gear being
operated by and from the rotary movement
of the shaft, substantially as described.

28. In a permutation-lock, the combination

of the longitudinally-movable and rotatable
shaft, and connections for operating the lock-
ing mechanism therefrom; with a disk or arm
fixed on said shaft and adapted to prevent
rotation of the shaft when the same is moved
longitudinally, substantially as described.
29. In a permutation-lock, the combination
of the longitudinally-movable and rotatable
shaft, and connections for operating the lock-
ing mechanisms therefrom; with the index-
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- plate rotatable with said shaft, a disk or arm
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fixed on said shaft and provided with a tooth
adapted to enter one of a series of perfora-
tions and prevent rotation of the shaft when
the same is moved longitudinally for the pur-
pose and substantially as described.

30. Ina permutation-lock, the combination
of a locking-plate, a series of tumblers adapt-
ed to lock said plate, a sliding and longitudi-
nally-movable pusher adapted to displace the
tumblers and a rotatable and longitudinally-
movable shaft and connections substantially
as described whereby said shatt is caused to
operate said pusher and shift the same later-
ally when the shaft is rotated, and to shift it
longitudinally when the shatt i1s moved lon-
gitudinally, substantially as described.

31. Ina permutation-lock, the combination
of a locking-plate, a series of tumblers adapt-
ed to lock said plate, a sliding and longitudi-

nally-movable pusher adapted to displace the

tumblers singly; and a rotatable and longi-

tudinally-movable shaft and connections sub-.

stantially as described between the shaft and
pusher, whereby the shaft is caused to oper-
ate said pusher and shift the same laterally
when the shaft is rotated, and to shift 1t lon-
gitudinally when the shaft is moved longitu-

25

dinally; with tumbler-indicating devices for .

determining the extent of rotation of the
shaft, and an arm on said shaft provided with
a tooth adapted to engage with one of a se-
ries of perforations and prevent rotation of
the shaft while it is moving longitudinally.
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In testimony that I claim the foregoing as 35

my own I affix my signature in presence of
two witnesses.

 GEORGE WILLIAM DILLAWAY,

In presence of—
WILLIAM C. SULLIVAN,
JAMES R. MANSFIELD.
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