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UNITED STATES

PATENT OFFICE

DANIEL K. MILLER, OF PHILADELPHIA, PENNSYLVANIA.

IMPROVEMENT IN PERMUTATION-LOCKS.

Specification formmg part of Letters Patent No. 167,008, dated Aurrust 24, 1875; application ﬁled
May 15, 1874,

To all whom it may concern:

Be it known that I, DANIEL K. MILLER, of
Philadelphia, Pennsylvania, have ‘invented
certain Improvements in Permutation-Locks,
of which the following is a specification:

The objects of my invention are to simplify

- the construction -and to increase the difficulty
of picking permutation-locks, to facilitate the
operation of the disks or tumblers, and to per-
mit any desired number of the latter to be
used without unduly complicating the move-
ments of the graduated knob which actuates
the driver.

Iattain these objects, mainly, by making each
disk or tumbler entirely independent of the
rest of the series, and by placing each directly
under the control of a carrier, caused to-auto-
matically advance toward, and. recede from,
‘said tumblers on the rotation, or partial rota-
tion, of "the lock-spindle, as fully described
hereafter.

The main features of my invention may be
variously modified, and I have shown in the
accompanying drawing two locks, in which
the said features are embodied, the first, which
I will now preceed to describe, being illus-
trated by the sectional views, Figures 1 and
2, and face views, Iig. 3 to 9, inclusive.

A is the casing of the lock, recessed for the
reception of the permutation disks or tumblers
B, of which five are used in- the present in-
stance, the said disks, instead of turning up-
on a central hub, being fitted snugly into, and
turning within, the trued interior of the cas-
ing. Contact of the disks, one with another,
is prevented by stationary distance-pieces a,
and each of the said disks has upon its pe-
riphery a notch, b, the whole of which, when
brought in line beneath a bolt, D, permit the
latter to spring back into the case. The lock-
spindle, and driver F attached thereto, extend
through central openings in the whole of the
disks, and the said spindle is secured to, and
is arranged to be turned by, a graduated
knob, H, of the character commonly used in
permutation - locks. The annular tumblers
have notches d-on their inner edges for the
reception of a spring carrier or dog, ¥/, which
is used in connection with the driver . This
carrier or dog extends across and slides in a di-

- rection atright angles to the axis of the driver

F, with which it is maintained in contact by
a spring, as best observed in- Figs. 2 and 4.

The driver F is recessed upon one edge, so as
to form an inclined shoulder, %, and four
abrupt shoulders or steps, i, one less than the
total number of tumblers, and the dog F” has
also a.series of -steps or shoulders, &, one op-
posite each tumbler, and is so arranged that,

when adjusted outward to its full extent 1t
shall enter the notches d of the whole number
of tumblers, while, when permitted to spring
inward, it shall release one or more of the said,
tumblere, beomnmg with the outermost tums

“bler B.

- In operatlng the lock to withdraw the bolt
the driver ¥ is first' turned in the direction of
the arrow, Fig. 3, until the dog ¥’ has been
pushed outward to its full'extent by the shoul-
der %, and has entered the notches d of all the
tumblers, as shown in Fig. 4, and the move-
ment of the driver is contmued in.the same di-
rectionuntil the dog F dropsonto its first shoul-
der 4, as shown in Fig. 5, when the movement is
reversed, and the driver , dog, and whole of the-
tumblers will be turned in the direction of the
arrow until the noteh b of the first tumbler B
has been brought opposite the bolt, which is
determined by a number on the knob or case.
The movement of the driver is then reversed
until the dog drops onto its second shoulder
or step i, whieh will release the first tumbler
B, as shown in TFig. 6, and the movement of
the driver is then contmued in the same di-
rection as before, in -order to set the second
tumbler, and so on through the series, as in-
dicated by the diagrams, Figs. 7 and 8, the
spring-bolt dropping into the notches b of the
tumblers when all of the latter have been
brought into line, as shown in Fig. 9.

To shoot the bolt outward, it is only neces-
sary to turn the tumbler B3 in a direction the
reverse of that indicated by the arrow in Fig,
9, when the inclined or beveled edge of its
notch b will act upon and push out.the bolt,.
and by continuing the movement of the drlver
all the tumblers will be thrown out of line
with the bolt.

The inclined or beveled shoulder & of the
driver serves to force the dog outward and
into the notches d of the tumblers, when the
said drlver is turned m the dlrectlou of the
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arrow,” Fig., 3, and when the notches a are
thus brought in line it is a certain indication
that the notches b for the bolt are out of line.

It will be noted as an essential feature of
the above-described lock that the tumblers are
entirely independent of each other, and that
each is acted on directly by a:dog, which is
automatically adjusted, in such a manner as

to pick up and drop the said tumblers by the.
simple rotation or partial rotation of the lock--
The lock, consequently, is much less.

spindle.
complicated than those of ordinary construc-
tion, and a much less extended movement of
the driver is required to operate the tumblers,

so that the number of the latter can be in-.

creased without unduly complicating the
‘movement of the graduated knob.

It will also be noted as an essential feature
“of the lock, and one in which it differs mate-
rially from those ‘of ordinary construction,
‘that the tumblers are set by a nearly continu-
ous movement of the driver in one-direction,
-and that the graduated knob and lock-spindle
have simply to be rotated, or partially rotated,
to the extent demanded by the combmatxon,
“‘without being drawn in or out.
_ In the lock illustrated in Figs. 10,11, and
"12, a carrier or ‘dog, ¥/, is used, but the lat-
tel instead of being at right a,nvles to -the
axis of the driver, slides in a direction ‘paral-
.lel with the same, so that the ‘steps % on the

“dog are unnecessary, the latter being per--
-fectly plain, and releasing the tumblers-one at
a time, after setting them, by descending the.
‘steps ¢-of the driver, which ‘in this case -are:

upon ‘the end of the latter, and being forced
outward so as to‘engage with ‘all the tumblers

by an inclined shoulder, %, also on ‘the end of"

‘the said driver.
The diagrams, Figs. 13, 14, 15, 16, and 17,

‘illustrate the successive movements of the'sev-:
“eral parts in operating the lock last described.:
"The combinations may be:changed in either

‘of the modifications described by reversing or

‘altering the relative arrangement of the tum--

. blers, asin ordinary permutation:locks, oreach
tumbler ‘may cousist of two ‘anunular-toothed
‘sections, mand n, fitted together; and rendered
‘adjustable,‘one upon ‘the other, as shown in
- Fig.3,inorderto change the relative positions
‘of the ‘internal and:external notches ¢ 'and b,
“which will correspondingly:effect the combina-
tion. I'make no claim :to this feature, how
‘aver.

In permutation-locks, as ‘heretofore con-
‘structed, it has been possible to open thelock
by two entlrely differeut combinations of num-
‘bers, one -combination to be ‘used when the
-driverand tumblers are turned in one direction
for'the first number,and the other:combination
when the said driver and tumblers are turned
“in the opposite direction for the first number.
This renders the lock much easier to pick than
“if it-could be opened by one combination of

~nutubers only, an objection which I overcome:

- by'so constructing the parts that the driver
“-can beturnedin such amanner as tosetorbring

the notches of the tumblers opposite the bolt
by a movement of the spindle in one direction
ouly. Forinstance,when the spindleis turned
in the direction of the arrow, Fig. 3, the car-
rier B will simply be moved in and out by the
steps ¢ and incline ; but when the said spin-
dle is turned in the opposite direction, the car-
rier must also be turned, and must carry with
it one or more of the tumblers, and set or
bring the notches b opposite the bolt.

It will be evident that this same result can
be attained without using theinecline and steps. .
A pawl-and-ratchet connection between the
spindle and carrier may, for 1nstance, be used
in some cases.

The usual plan of picking ordinary permu-
tation-locks is to first set the whole of the tum-
blers on sowe imaginary combination, and to
then reverse the movement of the carrier and
readjust the first tumbler, nearest to thelatter,
step by step, without disturbing the remaining
tumblers of the series until, by some internal

-clicking or other slight indication, the operator

ascertains that he has brought the noteh-of the
first tumbler opposite the bolt. He then pro-
ceeds to manipulate the second tumbler in the
same manner without disturbing any of the
others, and so on through the series until the
true combinatioh has been discovered. This
experimental manipulation is rendered possi-
ble from the fact that any tumbler of the series

‘can’be turned by the carrier without disturbing

those which are 'more remote from the latter.

In my improved lock this is rendered impos-
sible by so constructing the carrier and its ap-
pliances that the whole of the outermost tum-
blers must be disarranged before an interme-

‘diate tumbler can be readjusted after having
‘| been-once set.

For instance, if it be desired
toreadjust ‘the tumbler B? (Figs. 3, 4, and 5)
after the remaining tumblers B, more remote

from the -carrier, have been set, the dog F‘

must ‘be pushed -outward by the incline & un-
til the-'whole of the tumblers have been disar-
ranged ‘before the said dog can be brought to
a proper position for operating the-said tum-
bler B2

Precisely the same feature is embodied in
the modified form:of lock illustrated in Figs.
10 and 11, it ‘being ‘only essential to the carry-

~ing out of this feature that the dog shall be

so constructed as to be incapable of independ-
ent action on any single tumbler of the series

‘after the whole have been set in-respect to the

bolt, without disarranging those tumblers

‘which are more remote from the dog than
the-one which it is desired to readjust.

I claim as my invention—

1. The combination, in a lock, of a driver
forming part of or attached to a rotary spin-
dle, a series of tumblers turning independent-
ly of-each other, and an automatic carrier,
which, upon the spindle being turned in one
dlrectlon is carried with the spindle and car-
ries one or more tumblers ; but when the spin-
dle is turned -in the oppos1te direction, is
caused to recede successively from the:tum-
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blers without turning with the spindle, as seb
forth. :

2. The combination, in a permutation-lock,
of a driver atached to or forming part of the
spindle and having only a rotary movement,
a bolt, an automatic carrier, operated by the
driver on the spindle, and a series of inde-
pendent tumblers, whereby the said tumblers
are turned and adjusted in respect to the bolt
by a rotary movement of the driver in one di-
rection, for the purpose specified.
3. The combination, in a permutation-lock,
of a carrier, a bolt, and a series of rotating

tumblers, whereby_the tumblers most remote
from the carrier after the whole series have
been once set by the latter, must be again
turned by the carrier before a separate read-

justment of any intermediate tumbler, in re-
spect to the bolt, can be effected, for the pur-
pose specified.

4. A permutation-lock in which are com-
bined a driver, I, having a beveled shounlder,
I, and shoulders or steps ¢, a series-of notched
tumblers, B, and a carrier or dog, F'4 operated
by the said driver I and adapted tothe notehes
of the tumblers, all substantially as specified.

In testimony whereof I have signed my name
to this specification in the presence of two sub-
scribing witnesses. ., :

D. X. MILLER.
Witnesses:

Wu. A. STEEL,
HARRY SMITH.




