(Model.) - 2 Sheets—Sheet 1.

E. C. SMITH,

_ N ~ LOCK. . |
‘No. 418,476. ~ Patented Dec. 31, 1889,
| ' . —— A
A N\ — 7"

WITHESSES o ' D  INVENTOR
IAebitloen e bl
I 5749’%47” - - S tal (G- F B rrans

ATTORNEY

N. PETERS. Phato-Lithographar. Washington, D. .




(Model.) B | - : & Sheé_tsésheet 2. .
- E. C. SMITH., | '
LOCE.

No.418,476.  Patented Deo. 31, 1889.

\)

)
i

=
L] -
= =

| 1] ="
| |

1 T

oA,
] |
[
TR
[T 00
L
]
;{0 D)
}

l

L AT

N
s
WITNESSES : INVENTOR
é A, AM # ,ﬁ,( }m 1 JM

_ . -&" Wawv-mﬁuw

ATTORNEY

I F nflny

N. PETERS. Phato-Lithographer, Washington, D. C.




~UNITED STATES PATENT OFFICE.

EUGENE C. SMITII OF NEW YORK N. Y., ASSIGNOR TO TIIE UNIVERSAL LOCK
COMPANY OF NEW YORK OE SAME PLACE.

LOCK.'

SPECIFICATION formmg part of Letters FPatent No. 418,476, dated D cember 31 188‘3' --

Application filed Pehrua,ry 8, 1889, Serial No. 299,118,

(Mndel.) |

To a,ZZ whom it may concern
e 1t known that I, EUGENE C. SMITH, a citi-

zen of the Unlted States, and a 1eq1dent of | of two tumblers n locked position.

New York, in the county of New York and
5 State of New York, have invented certain
new and useful Implovementsa in Combina-

ShO()tll]O’ the bolt. Tig. 7 is a side elevation
of the 1001{1110 bars, connectmﬂ rod, and tops
Fig. 8is
‘a plan of a washer which is inserted between
the tumblers. Fig. 9 is a side elevation of 55
the locking-bars, eonnecmnﬂ rod, and tops of

tion-Locks, of whleh the following is a speel- ‘two tumblers to show their position when

- fication.

My invention relates to 1mp10vements in |

the combination-lock shown in my applica-
tion filed in the United States Patent Office
November 14, 1888, Serial No. 290,804, and
the purpose of the improvement is to pro-
duce a lock of great compactness, cheapness,
and range of combmatlonb for special uses.

My invention also relates to the particular
- means by which these objects are attained.
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The locks described in my application here-

inbefore referred to admit of the use of any
number of tumblers; but, since the tumblers
therein all revolve on the same axis orshifton
‘the same pins, any increase in the number of
tumblers must be attended with an Inerease
1n the thickness of the lock. This iner ease
of thickness is often very undesirable, since
thin locks can be used advantageously for
many purposes—astordrawerand box locks—
where the employment of thick loeks would
be objectionable and expensive. On the other
hand, a considerable number of tumblers in a
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lock is very advantageous, becanse the num- |

ber of possible eombmatlons Increases in g
~very rapid ratio with a slight inerease in the
number of tumblers, as follows from well-
understood mathematical principles.

My present improvement provides a lock
which is at once thin, compact, and capable

~ of a very great numbe1 of eombmatlon&
Refeumﬂ* to the drawings which accom-
pany the speeiﬁeation, Figure 1 is a plan or
- front view of the lock with the front plates
- removed to show the mechanism in unlocked
position. Ifig.2 is a plan view similar to Fig.
1, except that certain of the tumblers and the
bolt are shown in locked position. Fig. 3 is
an elevation of the mechanism from the bolt
-side. Fig.4is an elevation of the mechanism
from the locking-bar side. Fig. 5is a view of
a double-bitted key Fig. 618 a  plan of the
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| 53 bolt stumps slides, and bell-—crank 1evel for |

locked with a single-bitted key.

The lock has Shlftl]lﬂ‘ tumblers locked bya
locking-bar, which is ennaﬂ'ed by cams or pro- 6¢
Jeetlon on the tumblers, as described in my
application helembe’f{ne referred to. The
tumblers are arranged in two sets, rotating
upon two centla,lly placed axes, which are
fixed in the case. On each tumblel is a cam, 05
so placed that all the cams of each set of

tumblersarein a right line when the tumblers

are all in locked or unlocked position, and
engaging with these cams is alocking-bar for
each set of tumblers. The tumblers haVne trae 7c
key-slots to engage with the bits of a key,
which turns in a centrally - slotted axially-
rotating key-cylinder, and also false key-
slots, so placed that the false slots of locked
tumblerb will form a right line with the true 7g
slots of unlocked tumblels, and noindication
will be given of what tumblers have been

‘moved. One nib of the key engages with a

bell-crank lever which throws the bolt. The
tumblers, locking-bars,and bolts have springs 8o
to retain them in their several positions.

T'he locks are adapted to any use where
my lock described in the application herein--

‘before referred to can be used, but they are

particularly advantageous where thin locks 33

are desired.

In the description of the lock, A is the

t case with the front plates removed to show

the mechanism. The said case may be con-
structed and closed in any well- known man- 9o

ner. |
B B are tumblers mlanoed In two sets and

10tat1110" on centrally- pldced axes O 0, fixed

in the 100](-(3&&8, and preferably perpendicu-
lar to the back plate of the case.

All the o |

said tumblers B are of the same size and
shape, preferably approximating the circular
form, as shown, and each tumblm B has a
- projection or cam ¢ and also a true key-slot
d to engage with a blt of a key, and f&lse 1O
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slots e f to each side of the true slots. Thﬂ
said several slots are so placed that thetrue
and false -slots of the locked tumblers will
form right lines with the false and true slots

of the unlocked tumblers, respectively, and

there will be no indication to a pick or waxed
blank of what tumblers are in locked posi-
tion. KEach taumbler also has recesses g /i to
receive the ends of springs D, which are lixed
at their other extremity to plnsE F. Thesaid
springs may be formed of wires or stamped
from a single sheet of metal. In each tum-
bler and Opposite to the cams ¢ are bolt-slofs

1, placed to form a straight line across the

edge of the tumblers when in neutral posi-
tion -and admit of the stumps K of the bolt
being drawn back iuto them, as in Kig. 1.
Adjoining the slots 72 are raised or cam por-
tions 7 of the tumblers B, so placed with retf-
erence to the rotation of the tumblers I3 that

~when the bolt G is shot and certain of the

tumblers are turned to the locked position
the cams j of such tumblers will pass behind
the bolt-stumps /t and prevent the withdrawal
of the bolt, asshown in Fig. 2. Between the
tumblers I3 are washers H, which serve also
as guides for the springs D, as hereinafter ex-
plmned

Between the two sets of tumblers B is the
key-cylinder J, revolving in the case on a
centrally-located axial pin, and having its
center of rotation in the right line joining

the centers of rotation of the two setsof tum-

blers B, asis elearly shown in the drawings.
I regard this rectilinear position of the thr(,e

axes hln'hly important to secure the proper

engaging of a two-bitted key with both sets of
tumblers. The said key-cylinder J is slotted
lonﬂ'ltudmally 0 guide the key, and there 1s
the usual 1{e5r~c,10t in the lock-case.

- Adjoiningthe key-cylinder J is a bell-crank
lever IK, rotating on an axis m, and having

~an arm n, with slot o, to engage with a bit of

the key, and another arm p, engaging with a
slot in the slide L of the bolt (. The said
slide L 1s formed with two arms, as shown in
Fig. 6, each arm having slots ¢ ¢ to admit of
the slides L passing the axes 0 and the pins
S. The slots ¢ and axes b serve as guides to
the bolt G. Theslides are recessed to receive

. the end of a bolt-spring, as shown in Fig. 6.
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Arranged at a position suitable to engage
with t.he tumbler-cams ¢ are two locking- Dars
M, rotating on axes 7, fixed in the case and
parallel to the axesb of the tumblers B. The
locking-barsarestraight longitudinally and in
cross-section, being substantially bent levers
having arms s ¢, the space between said arms
being formed to permit of the rotation of the
cams ¢, after the manner of geared wheels.
On the back of the locking-bars M are arms
u, to receive the ends of a connecting-rod N,
which is movably secured to the arms w« by
pins-or rivets. The purpose of the said con-
necting-rod N is to impart simultaneous and
similar motion to both locking-bars.. The

418,476

positions by springs O, which are fixed at
their center to a pin P, and have their free
ends bearing on flat sides V V of the sald
locking-bars M in their several positions, as
Shown in Kigs. 1 and 2.
~ Around the key-eylinder J 18 a shield Q,
fixed in the lock-case and preferably formed
for cheapness as circular segments, as shown.
These shields prevent a 1)101{ from reaching
the locking-bars. The segment of the Shield
toward the bell-crank lever K is slotted to
permit of the motion of said lever.

The hereinbefore-mentioned washers H are
formed of non-corrosive metal, with one arm
W, having an opening X, to fit the axes b of

the tumblers B, and another_ arm 7/, which
reaches up between
as seen in Fig. 1, the said arm
- somewhat above and below the springs.
- the arm ¥ 18 a slot 2

each pair of springs D,
1Y extendmﬂ
In
"DE. The washers form 0"111(1(,8 for the springs
D, and serve to hold each spring accurately
upon its proper tumbler and upon the bolt-
-slide. The washers are clearly shown Dbe-
and 4.
S, I‘lgs 1 and 2, is a fixed pin serving to
hmlt the motion of the tumblers B by bear—
,mg against shoulders or camson the said tum-
‘blels as shown.
Opemz‘wn of the lock. ——Suppose the mech-
ramsm in the unlocked position of Fig. 1, and
‘a double-bitted key, as Fig. 5, mserted and
h1:11111e<:1 in the direction of the arrow to lock
-the lock. The bit 1 first engages the slot o
;111 the crank K and shoots the bolt G. Then,
eontmmnﬂ' its revolution, the bits 23456 7
‘engage 1{63 -slots in c,orreqpondmn tumblers
I3 of each set of tumblers, rotating said tum-
*bler% in a direction 0131)051‘[6 to the 1"6‘5’0111131011
of the key and bringing the cams j behind
the stumps %, so that the bolt G eannot be
ldmwn back. In the aforesaid rotation of the
tumblersthe camscpressupon thearms?of the
*loehmﬂ‘-beus M, causing said locking-bars to
‘take the position shown in Figs. 3 and 7.
'IThe aforesaid pins S act as stops to prevent

far. The bits of the key are now free of the
slots in the tumblers B and the key may be
turned until it can be withdrawn from the
lock. To unlock the lock,the same key as is
employed to lock it is used being turned in
the reverse direction. Its bits ﬁr'st engage the
kb}"-blOtb of the locked tumblers, 1"otat11w the
tumblers in a direction reverse to the motwn
of locking. The cams ¢ press simultaneously
on the arms s of the locking-bars, turning said
locking-bars to the p051t1011 of I‘w 1.
1‘6?0111131011 of the tumblersalso brm os the slots
¢ behind the stumps %, and the bits of the key
now come free of the slots in the tumblers B.

ogages the lever K 1n & dll"e(}thll reverse. to
locking and draws back the bolt, the stumps
k mthdr'a,wmn into the slot . The key con-

said locking-bars are retained in their several | tinues its motion until it can be withdrawn.

z to engage upon the pins

‘tween the tumblers and springs in I‘ms 3

1he tumblers B from accidentally tarning too

The

The key continuing its motion, the bit 1 en-

/0

75

30

90

95

I00O

105

110

11§

120

125

130




| ke,

15

20

30

35

40

45

50

418,476

From the forewomﬁ'-deser*11:)tlon it will be | by a key having bits exactly corresponding

seen that a key ha,vmo bits on only one side

can be used. Such a key would have its
plain side sufficiently narrow to pass by the

tumblers on that side without touching them,

and would have its bits couespondmﬂ to
some certain combination of tumblers.
form of a single-bitted key being self-evident,
such key is 1:1013 shown in the dmwmﬂs 1t
will operate as follows: Its bolt-bit will actu-
ate the bell-crank lever X and shoot the bolt.
Then, the revolution of the key continuing

its 1)151,111 side will pass the corresponding bet
of tumblers without communicating motion
to any of them, and the hits of said key will

actuate corresponding tumblers and move
them into the locked position, so that their

cams 7 will prevent the withdrawal of the
bolt. The cams ¢ of the locking-tumblers
will rotate their corresponding lockmﬂ‘-bm* M,
and the connecting-rod N will 1mpa,1"t similar

motion to the other locking - bar, whereby

its arm s will be brought a,d;]aeent to the
cams ¢ of the unlocked tumblels and in the
position shown to the right in Fig. 9. The
neutral tumblers are now held lllllllOVcLb]e by

‘reason of the aforesaid arm s of the locking-
‘bar, the pin S,and the cams ¢ and shoulder 10

of thesaid neutml orunlocked tumblers. The
key continues its tummﬂ till 1t can be with-
drawn.

The operation of unlocking by a single- bit-
ted key is simply the reverse of loekmﬂ‘

The locking-bar M secures the lock agmnqt
picking in the following manner: The locked

tumblers have the side of their camse¢ justin

contact with the arm s of the locking-bar M
and the top of the cams just clearing the arm
; of said locking-bar. Now, should & pick
feel one of the locked tumblers and attempt
to turn it to the unlocked position, the cam

of such tumbler, pressing against the arm s of-

the locking-bar, will slightly rotate said lock-

ing-bar, Whereby the arm ¢ will be brought

hard down upon the tops of the cams of the
other locked tumblers and will prevent any

“of said tumblers from passing the locking-

bar and reaching the neutral position. It is

necessary that every one of the locked tum-
blers shall be moved simultancously, in order
to cause.the locking-bar to freely rotate and
free the cams, which cannot be done by a pick, |
and also it will be apparent can only be done |

The

ing an arm
and an arm adapted to engage Wlth a bolt as

with the bits of the key Whmh locked the
lock. -

I claim—

1. In a tumbler-lock, two fnmlly-rotatmw
locking-bars adapted to engage with shiftable
tumblers, the said 100]11110"-1)&,1*8 being mov-
ably connected together by a 0011116(3‘[111 o-rod,
so that both locking-bars have similar and
simultaneous motion, as herein deseribed.

2. Ina combination-lock, twosetsof axially-

rotating tumblers havlnu cat -projections,

two amally-rotatm Q 10(3]11110-1)&1*5 having arms

engaging with the aforesaid cam projeetions'
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of each set of tumblers severally, and a con-

necting-rod movably connecting the said lock-
ing bars, as described.

3. In a combination-lock, the combmatmn
of an axially-rotating key cylinder, a key, a

bolt, and a lever having an arm adapted to be

engaged by the key, and another arm adapted
to engage with the bolt, as herein described.

4. In a tumbler-lock, and in combination
with the tumblers and tumbler - springs, a

washer inserted between the said tumblers-

and springs, as herein described.
- 5. In a tumbler-lock, the combination of
two sets of axially-r otatmﬂ* tumblers and an

o
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axially-rotating key- eyhnder the said ke;y-_ |

cylmder havmn the center of its axis in the.

right line joini'n g the center of the axes of the
two sets of tumblers, as herein desecribed.

6. The combination, in a tumbler-lock, of

two sets of axially-rotating tumblers having

cam projections, two axially-rotatinglocking-

bars having arms engaging the said eam‘pro-
jections of each set of tumblers severally,
connecting-rod movably connecting the said

of the two sets of tumblers, and a lever hav-
acdapted to be enﬁ'aﬂ*ed by a key,

herein described.

- In witness whereof I have hel'eunto set my’
hand this 7th day of Februar Y 1889.

EUGENE C. S‘#II FII

~ Witnesses:

(x. A. SCHELLENGER,
M. F. DUFLOCQ.

T FLIT - P T

» 9

locking-bars, ah axially-rotating key-cylinder
midway between the aforesaid two sets of
tumblers and having the center of its axisin
the right line joining the center of the axes
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