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To all whom it may concern:

Be it known that I, JAMES RICHARDSON, a
citizen of the United States, residing at New
York, in the county of New York and State of
New York, have invented. certain new and
useful Improvements in Combination-Locks,
of which the following is a full, clear, and ex-
act desecription.

The object of this invention is to provide a
simple and cheap combination-lock which will
defy the skill of experts to throw the bolt
without the knowledge of the combination.

.Inmost combination-locks heretofore devised

there has been somethingin the construction
or the method of operation by which an ex-
pert in attempting to pick the lock might
know when the tumblers were in position to
release the bolt. This is sometimes accom-
plished by the senses of hearing or feeling
and sometimes by subjecting the lock to a
jarring or tapping operation which causes
certain unbalanced and pivoted portious of
the lock mechanism to gradually work into
the release position or to form a position from
which therelease position mightbe calculated
or ascertained.

In my invention I have striven to produce
a lock that gives no signal or indication what-
ever externally as to the position of the parts
inside, and thus to render it practically im-
possible to throw the bolt unless the combi-
nation is known or the lock destroyed.

My invention consists of the construction

hereinafter described, and particularly point-
ed out in the claims.

In the accompauying drawings, Figure 1
represents a section through the lock-casing,
showing the bolt in side elevation. Fig. 21is
a similar view showing the bolt in plan. Fig.
3 is a perspective view of the bolt. Fig. 4 is

a perspective view of one of the combination-

plates. Figs. 5 and 6 illustrate a modifica-

_ tion of my invention.
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The bolt is represented by c. It may be
provided with a rack o, with which a pinion
a*may be arranged to engage for the purpose
of throwing the bolt, the pinion being on the
shaft of any suitable knob or crank exposed
in a position to be grasped. by the hand. In
one side of the bolt an elongated rectangular

cavity is formed. This eavity is to be filled
with a series or battery of plates p p, &e.,
which fit into it one on top of the other, they
being loosely disposed therein and all being
of the same general shape. Ihaveshown ten
plates. Kach of them is provided with three
rectangular notches ¢, similarly located, so
that when the plates are in position the
notches will be in line with each other and
form three grooves ¢® on the side or face of
the bolt. Three of these plates p' p' p’ will
haveone of their notches extended lengthwise

‘a distance about equal to the throw of the

bolt, as indicated at ¢’, the location of the ex-
tended notch in each plate being such as to
provide one for each groove ¢® Directly in
front of the groovesc*and parallel to them isa
shaft d, having bearings at its extremities in
any suitable part of the casing of the lock,
in whieh it is free to turn, and provided with
a screw-thread extending through the portion
covered by the groove ¢ On these shafts
will be placed nuts e of such shape and size
astoprojectand it into the respective grooves
c% by which they are prevented from rotating.
Each shaft projects through the lock-casing
and carries a knob d’, by which it may be ro-
tated. The knob may carry a pointer or in-
dextomove arounda dial to indicate the num-
ber of rotations and position of the shaft.
By rotating these knobs it will be observed
that the nuts will move longitudinally along
the shafts and may be caused to assume any
position thereon. The thickness of the nuts
isa trifie less than that of the plates. Any

-of the three nuts will detain the bolt unless

it is opposite one of the plates p’ whose ex-
tended notch is presented to the nut. There-
fore it becomes necessary that the shafts d be
rotated to bring all of the nuts opposite their
respective extended notches before the bolt
can be thrown.

The pitch of. the threads on shaft d will
have to be calculated so that a certain num-
berof turns or a fraction of a turn will cause
the nuts to travel pastone plate. The thread
may be such as to carry the nut from one end
of its groove ¢* to the other in a single rota-
tion of the shaft, of it may require ten.rota-
tions, or any other number, as may be desir-
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able. In setting the mechanism for a given
combination the various positions of the
plates are given a number or letter, say be-
ginning from ‘17 to ““10.” Then the three
plates p’ are placed in the series to make a
given combination. Iorinstance,for the com-
bination ¢“8 3 5” a plate p' with its extended
notch located at the left end would be placed
in the eighth position from the top, another
plate p’ with its extended notch in the mid-
dle would be placed in the third position, and
the third plate p' with its extended notch at
the right-hand end would be placed in the
fifth position. To release the bolt on this
combination, the shaft d to the left would first
be rotated to carry its nut to one extremity
or the other of its groove ¢®>. Then reversing
the rotation of the shaft it is given the proper
number of turns or fractions thereof to carry
its nut to the eighth position, any fraction of
a turn being indicated by the dial, when the
nut will stand ready to pass into the extended
portion of the notch in the eighth plate. The
middle shaft and the shaft to the right are
manipulated in the same way to bring the
nuts which they carry respectively opposite
the extended portion of the notch in the third
and fifth plates. The bolt is released and

‘may be thrown by means of the knob acting

through pinion a@® and rack a'. To change
the combination, itisonly necessary tochange
the positions of the three plates ¢’ in the se-
ries. With three shafts and a series of ten
plates a very large number of combinations
may bemade. Forsimpler locks fewer plates
p and p" and one or more shafts may be used.
To confuse any one who might attempt to
open the lock without authority, one or more
shafts may be ¢ blank,” thatis, without a nut.

In the modification of the invention shown
in Figs. 5 and 6 the invention is applied to
the shaft of the knob K, that is used to throw
the bolt, instead of to the bolt. The plates
p are here in the form of disks with a square
hole in the center through which the square
shaft & of the knobpasses. Thenut ¢ (shown
here as circular) carries a pin ¢/, which pro-
jects into a spiral groove formed in shaft d.
This takes the place of the threads in the
form first described.

There may be one or more shafts d, and the
knobs d’, by which they are manipulated,
stand around the base of the main knob. The
notehes are formed in the edges of the disks,
they being curved to fit the cireular nuts e,
and the extended notches ¢® run around the
periphery a short distance. When all of the
nuts e have been properly placed in front of
their respective extended notehes, the knob
can he turned, but not otherwise. The gear-
wheel f, carried by the shaft k, is supposed
to engage with a rack on the bolt.

It will be observed that no external indica-
tion whatever is given when a nut arrives in
frontof anextended notech. Thereisno click

to be heard, and no change of friction on the
shaft to be felt. The nuts are always bal-
anced and cannot be thrown to any particu-
lar position by jarring. Ilence it would he
extremely difficult to throw the bolt without
knowledge of the combination.

Having fully explained my invention, I
claim—

1. In a lock, the combination of a bolt or
device moving therewith, one or more grooves
or guides in said bolt or device, a traveling
detent in each of said grooves or guides, the
grooves or guides each having an opening ad-
justable in position through which its detent
may pass when the bolt or device is moved.

2. In a lock, the combination of a bolt or
device moving therewith, a series of plates
each provided with an abutting shoulder one
or more other plates distributed through said
series of plates and without an abufting
shoulder, a traveling detent adapted to move
pastsaid platesand to engage with said shoul-
ders to detain the bolt, and means for moving
the detent to a plate without a shoulder to
release the bolt.

3. In a loek, the combination of the bolt, a
series of plates moving therewith and ar-
ranged in a tier, each plate carrying a num-
ber of abutting shoulders, the shoulders of

each plate being respectively in rows with

each other; a number of other plates inter-
spersed between the plates of said series in
the tier but without abutting shoulders, a
number of detents equal to the number of
rows of shoulders and corresponding respec-
tively thereto, said detents being adapted to
impinge against said shoulders to detain the
bolt, and means for moving said detentis to
positions opposite the plates having no shoul-
ders thereby releasing the bolt, substantially
as deseribed.

4. In a loek, the combination of the bolt a
series of plates moving therewith and ar-
ranged in a tier, each plate carrying a num-
ber of abutting shoulders, the shoulders of
each plate being respectively in rows with
each other; a number of plates interspersed
between the plates of said series in the tier
and interchangeable in position therewith
but without abutting shoulders, a number of
detents equal to the number of rows of shoul-
ders and corresponding respectively thereto,
said detents being adapted toimpinge against
said shoulders to detain the bolt, and means
for moving said detents to positions opposite
the plates having mo shoulders thereby re-
leasing the bolt, substantially as described.

5. In a lock, a series of plates each pro-
vided with a notch in its edge, the plate be-
ing placed to bring the notches in line to form
a groove, the notch in one plate being longer
than those in the other plates, in combination
with a detent occupying said groove and
means for moving it therein to bring it to the
extended notch for the purpose set forth.
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6. In a lock a series of plates moving with
the bolt a plurality of grooves being formed
across the edges of said plates by similarly-
shaped notches in each plate registering with

oneanother, atraveling detent in each groove -

preventing the movement of the plates and
bolt one or more of the plates having a notch
extended to form a cavity adapted to receive

L]

the detent when the plates are moved in a
lateral direction with respect to the grooves. 10
In testimony whereof I subseribe my signa-

ture in presence of two witnesses.
JAMES RICHARDSON.
Witnesses:
‘WM. A. ROSENBAUM,
E. L. NUGENT.




