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To all whom it may concern: |

Be it known that I, EUGENE C. SMITH, a
citizen of the United States, and a resident of
the city, county, and State of New York, have

‘invented a new and useful Improvement in

Locks, of which the following is a specification.

My invention relates to combination-locks,
and particularly to certain improvements in
the locks patented to me, numbered 414,261
and 418,476, and dated November §, 1889, and
December 31, 1889, respectively; and the pur-
pose of my improvement is to
securlty to the lock. |

The lock is of the class which employ an

angular shiftable locking-bar, which locks the

- tumblers both in their locked and their un-

locked positions; and my improvement con-

- sists in forming each tumbler with an auxil-

~iary surface, so placed with reference to the
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- shown in the patents to me. The mechanism
50

locking-arm of the locking-bar that any mo-

tion communicated to the unlocked tumblers |

in an attempt to surreptitiously open the lock
will cause the aforesaid auxiliary surface to
hold the locking-bar, so that the locked tum-
blers cannot be freed to open thelock. 1also

- provide means actuated by the locking-bar
for preventing the withdrawal of the bolt.

Referring to the drawings which accompa-
ny this specification to aid in the description,
IFigure 1 is a plan view looking down on the
tumblers.  The lock-casing is removed in or-

~der to show the mechanism, and all the tum-

blers are shown in the unlocked position.

Fig. 2 is a view similar to Fig. 1, except that

certain of the tumblers and the locking-bar
are shown in the locked position. Fig. 3isa
view of the locking-bar and an unlocked tum-
bler. Kig. 4 is a view of one certain key.
Fig. § is a view of a tumbler, bolt, locking-
bar, and locking-lever in the locked position.
Fig. 6 shows the same parts as Fig. 5, except

the tumbler,and in thelocked position. Fig.

7 shows same parts as Fig. 6, but in the un-
locked position. _
locking-bar, showing the arm on the locking-
bar and the locking-lever.

- As hereinbefore stated, the present inven-

tion pertains to an improvement in the locks

asa whole istherein fully described, and refer-

give additional

Fig. § isanend view of the

| and also a talon & to be engaged by the end
bit [ of a key L. This keyis a flatsheet-metal

| ence to the said patents is herein expresSly

made. The present description will there-

fore be confined prinecipally to the improve-
ment now in question, reference being made

to the other parts of the lock only in so far as

1s necessary to explain the nature and appli- .

cation of the improvement.
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In thelock area series of shiftable tumblers

A all of the same size and the same shape,
which is preferably approximately circular.
These tumblers A turn on a pin B, which is
fixed in the lock-case, and each tumbler has a

bar extends across the edge of all the tum-
blers A, so as to engage with the projection a
of each tumbler, and the said locking-bar C
turns upon an axis D. The said locking-bar
1s formed with arms ¢ d, which engage with

the aforesaid projections ¢ after the manner

of toothed wheels. The back of the locking-

Dbar C is formed with surfaces d’ d?, which are

6o

projection ¢, which engages with the armsec d
of a shiftable locking-bar C. This locking-
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pI'eSS,ed by Springs E in the several p'OSitiOﬂS -

of the locking-bar, as seen in the drawings.
Washers may be placed between the tumblers
A in the usual manner. _

~ In addition to the projections ¢ aforesaid
each tumbler A has an auxiliary surface «’,
which is adapted to just pass freely under the
arm ¢ of the locking-bar C, as seen in Fig. 3.

“I'his surface ¢’ may be shaped as a tooth or
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as a cam and may be used to prevent there-

turn of the bolt, as hereinafter desecribed, or
an independent lever may be used for this
latter purpose, as will be explained herein-
after. S . | S
Each tumbler A has a true key-slota?, false

-

key-slots a® o’, recesses a* a* for the ends of

tumbler-springs F, and when required a de-

pression ¢° to receive the bolt-stump ¢ when
the bolt G is drawn back. The said bolt G is

| guided by slots ¢’ and pins I H’,and the pin

ya

H’ may also be used to limit the motion of

the tumblers A by engaging against the sur-
face a’ on the said tumblers, as is clearly
shown in Fig.2. Inthe bolt-slideare recesses
v J, which receive the end of a bolt-spring K

key, which turns in a slotted key-cylinder M
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~in the OI'dinary manner and -has bits 123 4 |
corresponding to the certain combination of-

473,857

tumblerswhich aretobelocked. Around the

 said key-cylinder M is a shield N, which 1s

IO
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cut out on the side adjacent to the tumblers,

‘in order to permit the bits of the key to en-

cage with the tumbler-recesses a® ~ The pur-

pose of the shield N is to prevent an instru-

ment inserted through the key-hole from as-
certaining the positions of the locked and un-
locked tumblers. | |

~ Sis a stop for the purpose of limiting the-
motion of the tumblersin the.direction.of the

arrow on KFig. 2. |

The aforesaid auxiliary surface a’ of -the.

tumbler A is placed on the tumbler so that

it'is-just-clearof the arm-c of the locking-bar.
C:whén that certain-tumbler-A is in the un-:
locked: position.: This relation-of thesurface
o to-the arm:.c is-.clearly shown -in:. Hig. 1.
Theiaforesaid .arm-—¢ of the locking-bar C:s
termed the “locking-arm.” on:- account of .its
function of locking:the said locking-bar.-and:

the .tumblers,. as: is--to-be: immediately de-
seribed.. . - _

The:operation:-of my:improvement is as fol-
lows::Suppose all the tumblers A to-be:in the
unlocked position -shown in Fig. 1 and .the

lock:to-be open. . Ifnowakeybeinsertedand

turned to lock in the direction of - the: arrow,:.
Fig. 1, its end bit will first shoot the:bolt and .

its otheer bits will then shift-the certain com-

‘binatien-of tumblers to thelocked position of
Fig:.2, thie. other tumblers remaining:in the
unlocked:position, as indicated by:-the:dotted |

lines-of Fig..2.. The surface-a’ of thelocked

tumblers -will. now ‘have passed behind the
~ bolt-stump :¢g, thereby preventing the:with-
drawal-of the bolt.G, and the projections ¢ of .
the said locked tumblers will have turned the
locking-bar C to the position shown in Kig. 2,”
wherelin the said projections.a are under the.

Jocking-arm.c. The lock is now-locked, and

the key may be turned to the slot in the case
and withdrawn. Suppose now an attempt be
made to open the lock by a blank or a pick.

The locked tumblers cannot be moved in the

direection of the arrow, Fig. 1, because of the |
pin H’ engaging against the side of the sur--
face o', and the nunlocked tumblers.cannot be-
moved. in that direction because the projec-

tions a of such tumblers engage against. the
arm.-d-of the locking-bar C. Again, if the

pick.or blank move the tumblers in the di-

rection -of the arrow, Ifig. 2, certain locked
and unlocked tumblers will -be simultane-.
ously:moved. against the side of the arm d of
the said locking-bar C; but in this position
the surface a’ of such unlocked tumblers as

were moved will come under the locking-arm

¢, as-shown in Fig. .3, and the surface o’ will
fort of the:teeth @ to rotate the

resist the e

locking-bar C and: suffer the locked tumblers
to return to: the unlocked position. Thusthe.
‘auxiliary-surface o’ acts in combination with
the locking-arm ¢ to prevent the opening of
" the lock by any means, except the very key |

| cam:0 behind :the: shoulder ¢

which locked the lock or its exact duplicate.
The same amount of play may be given be-
tween the arm d and the projections a of the
locked tumblers as between the said arm d
and the surface o’ of the unlocked tumblers,

(see Fig. 2,) and also the. same. play may be
ogiven between the projections a of the un-

locked tumblers and the arm d, Fig. 2, as be-
tween the pin H’ and the surface o’ of the
locked tumblers. (SeeFig.2.) Thus in feel-
ing with a pick every tumbler has the same

freedom. of motion in each direction as every

other tumbler has in the same.direction, and

M0
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no indication is given as to which are the

locked or the unlecked tumblers.

Figs. 5, 6, 7, and- 8 show a modiﬁcatibn of

the means for preventing the:return of the

bolt. Atoneend of the locking-bar(Cisformed

a projection or cam-o. Inthe. drawings:this
cam o is:shown-as:a projeetion or lug extend-:

ing radially. from the locking-bar axis:D to
theeircumference of the said:locking-bar;:-but.

it is evident it:may -also be variously situ-

QO

ated—as, for example, a projection-from-the -

sideof the locking-bar.. Adjacent to:thesaid
locking-bar. C is a bent.lever P, pivoted to.
‘the case at p and having arms p” p* which
are placed to be-actuated by the cam o dur-.
ing the movement of the locking-bar.C; as.
hereinbefore described.. The: cam: o acts-on
thé arm p’ in ‘such a manner-that when-the:
lock is locked, as hereinbefore-described;. the:

said arm p’ will have ‘been-pushed by:the

of .the bolt:G, -
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IGO0

thus preventing the withdrawal of .the bolt.

The extreme end surface-of the lever p’ and
the corresponding. surface of the shoulder g

may be formed as ares of cireles struck from

the pivot p as-a center;so-that if the-boltGis.
p’ the pressure
will be communicated directly:to the pivot p.
In unlocking,thelocking-bar:C-is:shifted be-
fore the key begins to draw the:bolt, and the

thPﬂSt'_ b&@k UpOIl: the -1(1_\,1,73]3-

cam o, acting on the lever-arm:p? moves the
lever P, so that the arm p’-is lifted .clear of
the shoulder ¢, and the key can then: draw
the bolt, as shown 1n Fig. 7. -

The lock may be made either as-a padlock,

in which case the bolt G-will engage with.a

socket in a shackle in the usual-manner;or it
may be:made.as a flat lock for doors-or draw--
~ers, &c., and the improvement is applicabie.
either to a lock having a single set of tum-
blers, as in Patent No. 414,261, before referred.
to,or to a lock having two sets of tumblers,
as in No. 418,476, also before referred to.

I claim— |

1. The combination,in alock, of a shiftable
locking-bar having an integral locking-arm
‘and tumblers, each having a projection adapt-
‘ed to shift said locking-bar, and also-an: aux-

iliary projection adapted to engage with said
locking-arm and prevent moving the locking-
bar, as described..- | |
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2. In a lock, a shiftable locking-bar-having
a projection adapted to actuate a bolt-re-

straining lever, as described.
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3. The combination,in a lock of a shlftable adapted to pr event the Wlthdrawal of the bolt

bolt, a shiftable loekmn'—bar and a bolt-re- | as deseribed. e I1G
straining lever adapted £o be actuated by the | In witness whereof 1 have hereunto set my
loekmﬂ"-bar as described. hand this 23th day of February, 1890.

5 4., The combmatlon in a lock, of a shiftable | | EUGENL C. SMITH
Iocklnﬂ'-bar having a prOJectlon and a lever Wltnesses |
havmﬂ' an arm adapted to be actuated by the CHAS. S. LONGHURST

plOJectlon on the loekmmbar and an arm HUDSON CAMPBELL
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