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o all whom it ma i CONcern:

» ,ﬂ

HENRY GROSS, OF TIFFIN, OHIO.

- Letters Patent No. 103;45_0, dated May 24, 1870.

—etl -+ -

IMPROVEMENT IN PERMUTATION LOCKS.

-l —

The Schedule referred to in these Letters Patent and making part of the same

Be it known that I, HENRY GROSS, of Tiffin, in
the. county of Seneca and State of Olno ‘have in-
vented a new and improved Permutating Lock and I
do hereby declare that the following is a full clear,
and exact description thereof, reference being had to
the accompanying drawings lmkuw part of this speci-
fication, in which—

I‘ltrule 1, sheet 1, is a view of the inside of the lock
as seen by remov mrr tire Lack plate, showing the bolt
shot out.

Figure 2, sheet 1, is a smnla,l view of the same parts
in the act of being unlocked

Figure 3, sheet 1, is a view of the same parts un-

locked

Figure 4, sheet 1, is a section throngh the lock in
the plane indicated b} line z z in fig. 2.

Figure. b, sheet 1, is a perspective view of the bu.lt
its ‘S]Idln“‘ guard, and pivoted dogs.
I‘l“l]lf., 0, &.heet 2, 18 a side view, enlar gedy of cam

or eccultnc plates, with deuces applied for : lJustmg
them,

Tigure 7, sheet 2, is a central section of fig. 6.

Sumlcu lettels of reference indicate coueqpondmn‘
parts in the several fizures.

This invention IeL‘Ltt’:S to certain novel improvements
on that class of permutating locks wherein the work-
ing parts of the lock are all inclosed within a tight

case, and operated without a key, and -wherein said -

working parts are so constructed that they can be
readily '1{13 usted and set according to the ditferent com-

binations which it may be desired to make.,

The prineiple of my invention consists in the ar-
rangement of circular cam or eccentric plates, which
opemte within oblong slots or openings wade through

- tumblers, so that, by the eccentric phtes and the tum-

blers, the bolt of the lock may be shot backward or
forward, as more fu]]y Lereinafter described.

It ’llbU consists in the employment of dogs upon the
bolt, in conjunction with a notched plate upon the
stem of the knob or handle, in such manner that the
lock-bolt ean be moved when the tumblers-are aill
brought in proper position, and only when the tum-
blers are brought in such position, as will be herein-
after described..

1t also consists in the application of a gnard to the
bolt, in such manner that the space in the bolt.which
receives the tumblers will be closed, and kept closed
until the tumblers are all brought to coincide with
said space, as will be hereinafter described. .

It also consists in an auxiliary or secondar y tum-
bler, which is made slightly longer than the primary

| tumblel"s, and so applied that the position of the latter

cannot be ascertained by pressing the bolt against

thelr ends, as will be hereinafter desmbed

- I I s e«

To enable others skilled in the art to understand my
invention, 1 WI[I describe its construction and Opel a-
tion. | .

In the *wcolnpan},m & dmwmﬂs—-——

A? represents the lock-case, “which is constructed
with a removable back or inside plate, for the purpose
of allowing easy access to the movable parts of the
lock, for changnw the arrangement and combinations.

A represents the bolt, which is constructed with a
recess, f, in its rear end, for receiving the reduced front
ends of -the tumblers H H H, and Which is also con-
structed with two rear extensions, A! A!, that work
within the lock-case, and serve as guides and stays for
the front portion A of the bolt, as &hmn in figs. 1, 2,
3, aud d.

The tumblers H are made with elliptical openings
through them, for receiving the cireular plates G G G,
whicl are upon a tube, thmun‘h which the stem b of
knob or handle J pa,sses and these tumblers are all
ptvoted upon a fixed stud b, and held in place there-
on by means of a nut, as. shuwn

The forward ends Of the tumblers H are reduced,
so that, when these ends are all brought to the p031-
tions bhown in figs. 2 and 3, they will enter or receive
the opening fin the rear end of bolt 4, and allow the
bolt to be moved forward or backward.

- The circular plates G G G are applied eccentrically
and loosely upon a tube, s, and properly spaced there-
on by the inteérposed collars ¢ and arms ', which latter
are also applied loosely upon said tube s, zmd provided
with pins or studs on their ends, avhich enter holes
that are made through the plates G, as shown in fig. 4.

The plates G, the arms I’y and thu Spacmrr-(,olhub T
are held in place on the tube s by means of a split
ring, 7, so that, by removing this ring, said parts can
be detached from' their tube,, fm a purpose which will
be hereinafter explained.

The tube s, with its att*whments, is applied upon a
stem, b, and lleld in place thereon by means of a plate,
K, one end of which is secured rigidly to the said tube,
-:I.I]d the other end to the stud ¥, shown in fig. 4.

From the stem b of knob J an arm, h, projects,
shown in fig. 4, which, when the knob J is tumed will
be hwughb around in contact with a stud of one of
the arms I, and eause this arm and its plate G near-
est the fr ont plate of the lock-case. to turn about the
axis of stem D. |

By continuing to turn the knob.J in one dnectmn,
the arm &’ will be brought around, and caunsed to act
upon the pin which is on the arm W of the next plate ®

&, and, by a further movement of the knob, the next

plaue G may, in like manner, be caused to lota,te about
the axis of stud or stem b.

By turning the knob J toward the right, and then
toward the Ieft the three plates G may be ar mx.ged




in different relations to each other; and, as each plate
G+ operates independently upon its respective tumbler
H, to raise or depressits front end, it will be seen that
thiese tumblers will assume different positions with re-
lation to each other, according to.the positions of the
plates G with relation to each other.

A number of holes is made through the plates G,
and.arranged concentrically with respect to the axis
of motion of these plates, as shown in figs. 1, 2, aund 3.

These Loles are for the purpose of recewmg the

pins.or arms I, and allowing the plates G to be ad-
justed in different relations to each other, according

to the combination which it is desired to employ for 1

moving the bolt.

These holes are all numbered, 5o that, by adjusting
the pins on arms /" in certain holes, a certmn combi-
nation of movements is required to 111 ing the tumblers
in such position as will allow of moving the bolt.

‘I’'hat portion of the stem b which projeets through
the face-plate of the lock-case A*has a knob, J, :md
also a cireular disk secured fast upon if. ' |

The disk J* has graduated marks engraved upcm it,
which are properly numbered; and, above this d1ql{,
upon the face of the lock- case, is a mark, which is
used, in conjunction with the marks upon the disk, in
-nmmpula,tmg the lock, as will be hereinafter deser 1bed

On- the iuner end of the stem b, a plate, B, is
screwed fast, which plate is nﬂtuhed as shown in the
~drawings, for receiving a hooked. dorr B, which is piv-
oted to the back part of the bolt A

Below this hooked dog B, and pivoted to the back
part of bolt is, a lever—dob C, one end of which acts
upward against the lower edwe of the dog B. DBoth
dogs have studs d d promctmrr from them, one of
wlich extends beneath the fmnﬁ parts of the three
tumblers, and the othef extends over the tumblers.
The weight of the upper dog B keeps both pins or
studs d d in contact with the tumb]ers

A gmrd—phte, D, is applied to the rear LII(I of the
bolt A, so as to slide freely up and down, and to re-
ceive through it the front ends of the tumblers.
This guard Tas a shoulder, D', formed on. it, which
rests upon ode or two of the tumblers, and rises and
descends as these tumblers vibrate.

In fig. 4, I have represented a rod, d, pwoted to the
~inner sule of the front plate of the loclc-case and
fitted into a longitudinal groove made in the tmnbler
H. nearest this Iock-plate The front end of this rod
projects slightly beyond the tumblers, and serves to
prevent the bolt from being pressed back agmnst the
ends of the tumblers, whiclh might assist a "person to
pick the lock by enabling him to find. out the position
of the tumblers. |

The arm. ¢, which is pivoted to the lock-case, is de-
signed for holding the plate B in a rigid position, and
| ﬂHGWIBﬂ' of the ready removal of the sever'ﬂ parts of
the lock |

The dmmntr represents the lock sef on the combi-

nation 9-38-7. To operate the lock, thus set, the
knob J, with its graduated plate J?, is first turned
toward the bolt A three times or more, and the figure
9 on the dial-plate J brought to register with a mark
which 1s engraved on the face of the lock-case di-
rectly above The axis of the stem b.

The knob is then turned backward twice around,
and the figure 38 on dial J brought opposite the said
mark on the lock-case; the knob J is again turned to-
ward the holt, as first mentioned, one revolution, and
figure 7, the last number of the aforesaid combination,
brought opposite the mark on the lock-case.

The knob is now turned slowly backward, when the

hook on dog B will fall info the notch in the edge of
plate E, 'md thus the bolt will be drawn back.

- The plns d d on the dogs B C acting upon the tum-
blers, a,nd acted upon theleby, will not allow the dog

ferent combmﬂtlom
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B to fall into the noteh in platé E until the tumblers
are all in proper position for allowmn' of the retmctlon

of the bolt. .
In figs. 6 and 7, sheet 2 I have rupre%ented an ar-

ra,nrrement of eccentmc plates, G & G, which are

'adapted for being adjusted and set for different com-

binations, without removing any of the WOr kmﬂ*-pm fs
of the lock.

This is effected in the following manner:

. J? represents the knob, which is on a stem, b2, that
passes through two tubulmr stems g ¢, one mthm the
other, and turns freely therein.

The plates G’ are placed eccentrically and loosely
upon the tube g, and held in place by their edges en-
tering grooves made in the two studs S S, which lat-
ter are secured between the ends of pamllel plates
SENES

The parallel. eccentric plates G" have large ctrcular

“ holes made centrally through them, which are adapted

for receiving circular ﬂa,nn'ed plates ¢ ¢ ¢ that turn
foosely around the tube ¢, and which are pmpe:ly
spaced on this tube by means of washers u 2, as
shown in fig. 7.

The upper “ELS]I&I ' is secured to the inner tube
¢’ by means of screw-pins passing through slots made
through the outer tube, so that, by means of the
thumb nut 1T on the end of the inner tube, the
washers and the three circular plates ¢ can be ad-
justed toward-or frem the eccentric plates G’ the lat-

| ter being held by the studs S S, as’above described.

The plateq t have pins projecting from their flanges
which enter holes made through the plates :md
thus connect the plates fand G together, so that they
will turn together aroundthe tube g.

A great many holes are made through the- plf.mtes |
G’ for receiving the pins projecting from plates £, and
allowing the eccentrlc plates to be adjusted and set in
different relations to each other according to the com-
bination desired.. This -can be done w hen the pins
oni plates ¢ are detached from the plates G, as shown
in fig. 6.

The three circular plates ¢ have Stlldb r progectm o

from them, and the knob J? has a pin, 7/, projecting

from it, which, when the knob 1s turned, mll be brought

“in contact with the pin on the plate t next to it, and

turn this plate and its eccentric plate G'. In like
manner the three plates ¢ and the eccentric plates
may be turned either toward the right or left hand,
as may be desired. |
An arm, #, projects from the coll.:u or washer
the outer end of which entfers a recess in a notched
and heoked plate, P, applied in one of the studs 8, so
as to move in a direction with its length. | |
The hooks of plate P are designed to enter holes
made through the three plates G, and hold these
plates fast when the three plates ¢ are detached from

them by turning thumb-nut T, thus allowing the

p]a,tes t to be 1omted and their pins set in different
holes in plates G by turnmrr the knob J>2

. By simply turning the tlmmb-mlt T, and rotating
the knob J? the eccentnc pla,tw can be set for d1t-

It will be seen from the a,bov description of figs.

6 and 7 that the plates G’ operate upon the same

principle as the plates G, shown on sheet 1, and can

Lbe more readily adjusted for different combinations.

- The inveuntion is not confined to any definite num-
ber of eccentric or cam-plates, as a greater or lesser
number may be used, according to the simplicity or
complication of the combiuat.ious required.  The knob
by which the tumblers are moved and the bolt shot
back and forth is not connected to tie bolt, and . can-
not move the bLolt in either direction until all the
tumblers are brought in such position that their for--
ward ends cnincide with the recess in the lock which



receives said tumblers; then the hooked dog B autb-'

matically connects the stem of the knob with the
bolt.
Having described my invention,

What 1 claim as new, and desire to seeure by Let-_

ters Patent, is—

1. The .:uTanrrement of circular cam or eccentric
p]zi,tes which-oper a,te substantmll) as deseribed, with-
“1n oblong slots or openings made through tumblersH
so thab by a certain arrangement of the said eceen-
tric plates, and the tumblels, the bolt of the lock may
be shot back or forward, substantially as specified.

.. 2. The secondary tumbler or pivoted rod &, in com-
“bination with the tumblers H, substantmlly as de—

scribed.
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3. The sliding guard D, provided with a nose, I},
and an opening through 1t corresponding to.the re-
cess f in the bolt A, in combination with vibrating
tumblers H, Sllbbt’mtl.:ﬂly as described.

4, Tlie two pivoted dogs B € applied to bolt A, in

~combination with the notehed plate E upon the stem

b, said dogs being controlled in their vibrating move-
ments by the action of the tumblers H upon ‘them,
substantially as described,

HENRY GROSS.

Witnesses:
Jas. T. NOBLE,
L. A. Harr.
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