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UNITED STATES

PaTeENnT OFFICE.

MORTIMER B.

MILLS, OF CHICAGO; ILLINOIS.

PERMUTATION-LOCK.

SPECIFICATION forming part of Letters Patent No. 418,320, dated December 31, 1889.

Application filed February 19, 1889.

Serial No. 300,430, (Model.)

To all whom it may concerm:

Be it known that I, MORTIMER B. MILLS, a
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-
nois, have invented a new and useful Im-
provement in Permutation-Locks, of which
the following is a specification.

My invention relates to an improvement in
the class of lock the construction of which
adapts it to be set to a certain combination
necessary to be produced in order to permit
the bolt to be shot backward to permit open-

ing of the barrier to the inclosure locked by-

the device. )

My improvement may be used for any of
the various purposes for which permutation-
locks are commonly employed, including the
applieation to safes; but I design it more par-
ticularly for use on the doors of houses and
rooms, or analogous inclosures in houses, and
also, in a somewhat modified form, for desk
and other drawers.  Inasmuch, therefore, as
I have invented my improved device particu-
larly for application to doors, for the sake of
convenience, and to avoid prolixity, I confine
the description hereinafter contained and the
drawings to the device as applied to such
doors, and show and describe it also in the
form which adapts it for use on drawers.

One object of my invention is to provide a
permutation-lock of such:simple and readily
operative construction that the internal gear-
wheels may be formed in the least expensive
manner—that is to say, by merely casting
them, and without requiring them to be sub-
sequently handled for finishing.

Still another object, par thllldlly in connec-
tion with the doors referred to, is to provide
novel means for setting the locking mechan-
ism to prevent, when desired, its performing
its locking function, even by disturbing the
unlockmo eomblnamon, and for penmttmo a
door locked by the device to be readily un-
locked from the inner side of the door with-
out thereby affecting the combination to
which the permutation-lock may have been
reduced in disturbing the opening-combi-
nation; anditis, finally, my object to provide
a generally-improved construction of permu-
tation-locks.

To these ends my invention consistsin the
general construction of my improved device ;

and it further consists in details of construc-
tion and ¢ombinations of parts.

In the accompanying drawings, Figure 1 55
presents a view in elevation of my improved
lock as seen from the outer side of a door, of
which a broken portion isshown. Tig. 2 pre-
sents the same kind of view as Fig. 1, but
taken from the inner side of the door. Fig. 6o
3 shows in elevation a rear view of the lock
disconnected from the door. . Fig.4 shows the
same view as is presented-in Fig. 3, but en-
larged and having the covering-plate removed
to disclose the intermal mechanism. Fig. & 65
shows a modified construction to adapt the
lock for use particularly on drawers, the view
being like that presented in'Fig. 4; and Figs.

6 and 7 are sectional views showmo de’cmls
of construction, being taken, 1espeet1vely, on 7o
the lines 6 6 and 7 of Fig. 4.

Referring pa1t1culmly to Fig. 4, and inci-
dentally to Tigs. 1, 2, and 3, A is the case,
which should be of metal, and, though it may
comprise any othersuitable construction than 53
that shown, involves, especially for use of the
device, on doors, a rectangular face-plate 7,
having extending at a right anglefrom one lat-
eral edge a flange 77, to be let into the outer-
edge of a door K and having on its rear sxde 8o

‘(belnn the same beyoud which the flange v’

extends) sufficiently far from the other threc
edges of the plate 7 to leave extensions «
theleof flanges 7%, extending like the flange
7/, but narrower than the 1atter and fonnmcr &s
with it and the plate r a housing for the in.
ternal mechanism hereinafter described. The
housing is closed by a covering-plate ¢, hav-
ing openings y in line with each other, and
gerving to permit access to screws -, with 9o
which they coincide, for a purpose herein-
after explained, and openings v, to admit
serews v’ through the cover into posts w on
the inner side of the plater, and which screws
serve to secure the cover in place.

The plate » is provided, near its edge op-
posite that from which the flange 7’ extends
with openings p, Fig. 6, ﬂanoed on the inner
side of the plate in any desued number more
than one, though three is the number I pro- 100
vide for the construction shown in Fig. 4,
and two for that shown in Fig. 5. Through
each opening p is inserted, from the ou‘rer
side of the plate 7, a spmdle B, which fits in-
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side the flange of the opening, and where it
extends beyond the same is reduced in diame-
ter to afford a hub or bearing p’, Fig. 6, for a

_ratchet-wheel, hereinafter described, and in

the end of the part p’ of the spindle B is
formed a threaded opening toreceive ascrew
o0, which secures or clamps the ratchet-wheel
rigidly in place and causes it to turn by turn-
ing the spindle. The spindle is prevented
from entering the case farther than is neces-
sary by a flange p? beyond which it termi-
nates in a milled head B’.

The ratchet-wheels C (shown in Tig. 4) are
three in number, necessitating a spindle B in
an opening p for each, the ratchet-wheels hav-
ing central openings to fit around the hubs p’.
The ratchet-wheels may be provided, within
proper limits, with any number of teeth, de-
pending upon the number of different com-
binations desired, which, of course, is further
controlled by the number of the wheels em-
ployed, which may be two, or as many more
than two as desired. As illustrated, I pro-
vide eighteen teeth in each wheel, and make
the space between two teeth on each wheel
somewhat deeper, as shown at ¢, on the re-
spective wheels C than the spaces between
the other teeth.

D, D/, and D? as illustrated in Fig. 4, are
flat- bars or arms pivoted near their ends ad-
jacent to the flange +, one above the other,
to the plate » and extending therefrom nearly
to the opposite flange 7% where each is piv-
oted to a bar E, extending across the ratchet-
wheels between them and the plate 7, and
which thus pivotally connect the free ends
of the bars D, D’, and D? together, and the

‘end of the bar E which extends adjacent to

the lower ratchet-wheel C should be bent, as
shown at s, or otherwise cansed to extend
over an end of a pivotal dog T, hereinafter
described. Pins n project inward, respect-

- ively, from the bars. D, D’, and D? into the
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paths of the teeth of the ratchet-wheels, and
if the device be used in a vertical position
the gravity of the bar E and bars pivotally
connected with it, or if not used in vertical
position a spring m, or, in the former case, the
spring assisted by gravity, will serve to main-
tain the pins n in engagement with the teeth
of therespective ratchet-wheels, each of which
is prevented from being rotated in more than
one direction (toward the right) by a suitable
spring-dog .

Adjacent to the lowermost ratchet-wheel C
is pivotally supported on the plate =, to ex-
tend across the case, the dog I, the pivot be-
ingprovided at & behind the center of gravity
of the dog. - Lengthwise of the dog I extends
an ordinary form of spring-bolt G, which pro-
jects through an openingin the lange 7, and
engaging with the spring-bolt is an ordinary

-form of sliding spring-pawl G’, which is en-

gaged by the double-acting oscillatory pawl
G*, through which the stems H’ of the knobs
I extend, so that by turning a knob H in
either direction the spring-bolt G will be

418,320

withdrawn into the casing from its normal
position of projecting through the flange 7.

The parts G, G/, G%, H, and H’, as thus de-
seribed, present no features of novelty, being
employed in other locks, and are not, as
shown to be constructed, essential adjuncts
to my improvement; hence I do not describe
them more in detail. N

On the inner end of the head of the spring-
bolt G, on its upper side, I provide a shoulder
1, Fig. 4, adjacent to which one end of the
dog F extends, and with which the dog, owing
to the manner of pivoting it at %, tends nor-
mally to engage when the lock is used in the
vertical position referred to, whereby the bolt
G cannot be withdrawn by the mechanism
described for the purpose until the end of the
dog has been moved from its engagement
with the head of the bolt. Ifthelock be not
used in vertical position, a spring may be em-
ployed to produce the desired tendency of
the dog T to engage with the bolt G at the
shoulder 1.

The release may be effected in the manner
hereinafter described in explaining the op-
eration of the ratchet-wheels and mechanism
connected therewith; and it may also be ef-
fected from the inner side of the door by
turning against the upper side of the shorter
end of the dog F a revoluble cam I, actuated
from a handle I’, Fig. 7, on a stem I2, passed
through the door K into the cam, which is
confined between lugs 7 and 7/, respectively,
on the opposing or inner faces of the plates »

-and g. Therefore, when the dog T extends,

as it normally does, between the extremities
of the cam, as shown in Fig. 4, the bolt G
may, if the ratchet-wheels be set to permit,
be withdrawn, and also when the end of the
dog adjacent to the eam is foreced downward
by the latter, since thereby the opposite end
of the dog is raised from its engagement
with the shoulder ¢ on the head of the spring-
bolt.

On the outer side of the plate r, adjacent
to the respective -openings p, are guides g,
provided preferably on diametrically-oppo-
site sides of the openings, and in the form of
pins or in other form recognizable to the
touch, and on the flanges p* of the spindles

p are guides f, also preferably in the form of

laterally-projecting pins, as shown.

The operation of the device, as illustrated
in Fig. 4, is as follows: From the foregoing
description of the construction it will be un-
derstood that when the ratchet-wheels are in
such position (as shown) with relation to the
pins 7 on the pivotal arms D, D’, and D?,
the pins can enter, respectively, the deeper
spaces ?, between the teeth of the ratchet-
wheels, and the bar E is in its lowest or most
advanced position toward the dog F, on the
short end of which it bears, thereby mov-
ing and holding its opposite end out of en-
gagement with the head of the bolt G, which
permits the bolt to be shot back and forth.
The aim, therefore, in manipulating the lock

70

75

8o

8s

go

95

ICO

10§

IO

IIg

I20

1235

130




10

5

20

25

30

33

40

- 45

50

55

fouthe flanges p? of the spindles B.

418,320

to permit shooting of the bolt is to bring the
ratehet-wheels into the positions deseribed,
and shown in Fig. 4 of the drawings. After
being brought into these positions,if any one
of the ratchet-wheels be turned to bring the
pin on the adjacent pivotal transverse bar
into a space between another pair of teeth,
this space, beingshallowerthan thatdeseribed
as the deeper space, will raise the bar E away
from the dog F, thereby allowing its longer
end to fallor spring into engagement with the
shoulder 7, and thus lock the bolt. The set-
ting of the combination to permitshooting of
the bolt G is done with reference to the guides
gonthe outerside of the platerand the guides
If with
the pins n in the deeper spaces between the
teeth of the respective ratchet-wheels the
guides fon the flanges p*be caused to coincide
{as they are shown to do) with the guides
at the left on Fig. 1—on the
plate r, wheneverthe guides are brought into
these relative positions the device will un-
lock, and the operator knowing the combi-
nation can without looking and merely by
feeling manipulate the knobs B’ to cause the
guides to coincide. It is more likely, how-
ever, that the combination would be differ-
ent from that shown and described. Each
turn of a knob B’ occasions a clicking sound,
produced by each passage of a tooth of a
ratchet-wheel beyond the adjacent spring-
dog, and also simultaneously a fainter click-
ing sound, (which,however,isnotaudible over
that produced by the spring-dog,) occasioned
by the passage of a ratehet-tooth beyond a pin
n. Therefore,if the first or lowermost wheel
C be set, for example, as shown in Fig. 4—

naniely, w1th the pin n in the space ¢ emd the
guide f coincident with the guide g, (on the
lef’ﬁ,) the second wheel C Wlth the pin » in
the space ¢, and the guide f beyond the guide
g, (in line With the aforesaid guide ¢ J) and
such a distance beyond as would be produced
by the turning of one tooth of the said wheel
C heyond the adjacent pawl [, which would
be indicated by one elick of the pawl after
bringing the said guides fand g coincident,
and the third wheel C with the pin n in the
space f, and the guide f beyond the guide ¢,
(in line with the aforesaid guide g,) and such
a distance beyond as would be produced by
the turning of two teeth of the uppermost
wheel C beyond the adjacent pawl [, which
would be indicated by two clicks of the pawl
after bringing the respective guides fand ¢
coincident—then, to permit shooting of the

“bolt G by turning the knob II on the outer
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side of the door, the operator first brings the
guide on each ﬂanoe P of the spmdles B co-
11101dent with the 1espect1vely adjacentguide

-g on the plate r, after which he will turn the

knob B’ of the middle wheel C one click
and that of ' the uppermost wheel C two
clicks. Obviously the combination may Dbe
changed ad Rbitwm by turning the guide on
any or each of the flanges p? a certain num-

point of the guide.
g at diametrically-opposite sides of the open- .

combination, however,
ward movement of the bolt G, and conse-
‘quently closing of the door, were it not that
the dog F may then be raised by turning the

ber of clicks beyond the coincidence thereof

‘with the adjacent guide g on the plate r, while

the pins 7 remain in the deeper spaces {.

This may be done, on taking the lock off the

door without removing the plate ¢, by loosen-
ing the screw o. at the adjacent opening in
the cover of the spindle B to be turned, which

permits the turning to be accomplished with--

out rotating the respective - ratchet-wheel to
any desired number of clicks (within the
limit of the number of teeth—eighteen-—on
the ratchet-wheel) beyond the coinciding
By providing the guides

ings p in the plate ~ the combinations can be
arranged for nine teeth on each ratchet-wheel,
the manipulator then 'selecting either the
guides at the right or the left of the open-

ings p from which to calculate the clicks, after

bringing the guides on the flanges p?* coinci-

‘dent Wlth them.

In using the lockon, say, theentrance-door
of a house, entrance is gained as readily in
the dark as in the light,by any one having

‘knowledge of the combination, on turning

the knobs B’ to bring the crmdes finto coin-

cidence with the wulde% ¢, then moving the
knobs requiring to be moved (if at all) the
respective predetermined number of clicks
for each, and turning the knob H to shoot the
bolt G:  On gaining entlance it is desirable
that the combina‘nion be upset by turning one

or more of the knobs B a click, or several

‘clicks, in order that it shall not be open to in-
‘spection by any one who might desire to ex-

amine and note it. - This upsetting of the

would prevent back-

cam I at the knob I’ on the inside of the door,

which, when the door has been closed, can be

turned back again to permit the dog Fto en-

gage with the shoulder 7 on the bolt-head, and

thus prevent turning of the handle H.- With
the door thus locked an inmate of the house,

to gain egress, has put to turn the knob I’ to

disengage the dog F from the bolt, and then
turn the handle HH on the inner side of the
door to open it; butunless he leave the knob
I’ so turned and the door thus unlocked he
cannot close the latter without first setting
the combination from theoutside of the door,
after doing which and closing the door he
should then upset the combination to effect
the locking.

Obviously the eam I and parts serving to
operate it need not be provided on the lock
if applied to a safe or to a drawer, for which
last application the construction illustrated
in Irig. 5 is desirable. In this modified form

of the deviee I show the smallest number of
the ratchet-wheels that will serve my pur-
pose—namely, two; and I dispense with a.
pivotal dog F and cam I, with the parts for
operating them, and instead of the spring-
bolt mechanism shown in Fig. 4 make the
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bar K serve the purpose of a spring-bolt by
causing its free end to protrude through the
flange 7, to accomplish which, however, ren-
ders it desirable that the bars D and D’ be
pivoted to the plate ~ at their ends near the
ratchet-wheels, and extend thencetoward the
bar E at the opposite side of the case from
where it is shown in Fig. 4. - In this form of
the device the spring mtends to maintain the
bolt or bar E normally in unlocked posi-
tion—thatis,not protruding fromthe case, into

" which it is retracted when the pins » coincide
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with the spaces {; but when either wheel Cis
turned to upset such coincidence the bars D
and D’ are lifted beyond the bases of the
deeper slots, and thereby shoot the bar E,
forming the bolt, out to effect the locking.

‘What I claim as new, and desire to secure
by Letters Patent, is—

1. In a permutation-lock, the combination,
with the case of rotatory ratchet-wheels, each
having a space between two of its teeth deep-
ened, spindles for turning the ratchet-wheels
and adjustably connected therewith to per-
mit at will turning of theone independently
of the other, pins pivotally supported on the
case, one for each ratchet-wheel and engag-
ing with teeth thereof, guides for indicating
by their relative positions the starting-points
from which to turn the spindles to acquire
the combination, dogs engaging with the
teeth of the ratchet-wheels and preventing
turning thereof in one direction, and a bolt
unlocked by the entrance of the said pinsinto
the said deepened spaces between the teeth
of the ratchet-wheels and locked by their en-
trance between other teeth, substantially as
described.

2. In a permutation-lock, the combination,
with a case A, of rotatory ratchet-wheels C,
each having a deepened space ¢ between two
of its teeth, spindles B, with which the ratchet-
wheels are connected, guides fand g, respect-
ively, on the spindles and case and serving to
indicate by their relative positions the start-

.ing-points from which to turn the spindles

to acquire the combination, pivotal arms D,
carrying pins 7, normally engaging with the
teeth of the ratchet-wheels, a bar E, with
which the free ends of the arms D are pivot-
ally connected, and dogs /, engaging with the
teeth of the ratchet-wheels, substantially as
and for the purpose set forth.

3. In a permutation-lock, the combination,
with a case A, of ratchet-wheels C, each hav-
ing a. deepened space ¢ between two of its
teeth, spindles B, with which the ratchet-
wheels are connected, guides f and ¢, re-
spectively, on the spindlesand case and servy-
ing toindicate by their relative positions the
starting-points from which to turn the spin-
dles to acquire the combination, pivotal arms
D, carrying pins n, normally engaging with

the teeth of the ratchet-wheels, a bar E, with
which the free ends of the arms D are pivot-
ally connected, dogs [, engaging with the
teeth of the ratchet-wheels, a spring-bolt G,
means, substantially as described, for actuat-
ing the spring-bolt, and a pivotal dog F, ex-
tending at one end into the path of the bar
E and at “its opposite end into engagement
with the bolt G, substantially as set forth.

4, In a permutation-lock, the combination,
with a case A, of ratchet-wheels C, each hav-
ing a deepened space ¢ between two of ‘its
teeth, spindles B, with which the ratchet-

‘wheels are connected, guides f and g, respect-

ively on the spindles and case and serving to
indicate by their relative positions the start-
ing-points from which to turn the spindlesto
acquire the combination, pivotal arms D,
carrying pins n, normally engaging with the
teeth of the ratchet-wheels; a bar E, with
which the free ends of the arms D are pivot-
ally connected, dogs , engaging with the teeth
of the ratchet-wheels, a spring-bolt G, means,
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substantially as described, for actuating the

spring-bolt, a pivotal dog F,extending atone
end into the path of the bar E and at its op-
posite end into normal engagement with the
bolt G, and a cam I adjacent to the rear end
of the dog F and provided with means for
turning it, substantially asset forth.

5. ‘A permutation-lock comprising,in com-
bination, a case A, having a cover ¢, provided
with apertures v, and containing ratchet-
wheels C, each having a deepened space ¢

‘between two of its teeth, spindles B, ex-

tending into the case from the outer side
thereof, through the wheels C, and having
threaded openings in their ends containing
screws o, coinciding with the openings % in
the cover and serving to secure the wheels
and spindles adjustably together, guides f
and g, respectively, on the spindles and outer

side of the case, pivotal arms D, carrying

pins n, normally engaging with the teeth of
the ratchet-wheels, a bar E, pivotally sup-
ported on the arms D toward their free ends,
dogs [, engaging with the teeth of the ratchet-
wheels, a spring-bolt G, having a shoulder 4
on itshead, means, substantially as described,
for actuating the spring-bolt, a pivotal dog F,
extending at one end into the path of the bar

E and at its opposite end into normal en-

gagement with the shoulder 4, and acamI, ad-
jacent to the rear end of the dog F and pro-
vided at the inner side of the lock with means
for turning it, the whole being constructed
and arranged to operate substantially as de-
seribed.

MORTIMER B. MILLS.

In presence of—
M. J. BOWERS,
J. W. DYRENFORTH.
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