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UNITED STATES

PaTeENT OFFICE.

LOUIS SILVERMAN, OF CRAYFORD, ENGLAND.

LOCK.

- SPECIFICATION fcrmmg pe,rt of Letters Patent Nc 625 708, de,ted May 23 1899
Apphcetwn fled October 7, 1898, Seiial No. 692 937 (No medel) |

To all whoin.itt may concern.:

Be it known that I, LOUIS SILVERMAN, en-
gineer, a subject of the Queen of Great Bnt-

‘ain, 1e31d11]g at Crayford Works, Crayford,
county of Kent, En c‘rlend have mvented cer-
tain new and useful Imnrevements in Locks:
and Keys, of which the fcllewmcr IS a epeufl-;

cation.

This invention has for its chief obJect to so

construct a lock that its key does not require

~any choice of position forinserting it into the

~ keyhole. |
lock is adapted to be retracted by the end-

- of annular or circularly-disposed projections
The shape and position of

20

B all the tumblers should be surreptitiously
- moved by an instrument other than the proper

30
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For this purpose the bolt of the

wise movement of a cylindrical or other block

carrying a series of tumblers so contrived as
to be operated by a key in the shepe of a ta-

pered spindle having a smooth or a longitu-
dinally-serrated surface formed with a series

or depressions.
these projections or depressions are such that
when the key is thrust into the kevhole the

series of tumblers will be shifted into a posi-
tion to release the tumbler-carrier and per-

mit the latter to be pushed inward by the key,

and thereby disengage the bolt of the lock. |

The lock 18 also 80 constl ncted that even if

key into a position to disengage them from
their locking position they would not of ne-
cessity thereb} release the said tumbler-car-

rier, means being provided whereby the move-
‘ment of any one of them beyond a predeter-
mined position depending upon the formation
of the proper key wounld relock the tumbler-
- carrier and prevent it from being shifted in-
I also prcwde the tum-.
| bler—cam ier with means whereby it will be
assisted to resume its normal position by the
I thusavoid the
~use of a strong spring for returning the bolt

ward, as aforesaid.

act of W1thd1ewmﬂ' the key.

of the lock to its locked position.

45
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~ vention and applied to a door.
'_ elevatlon of the lock as seen frem Lhe mSlde___

In order that my invention may be clearly |
understood and: readily carried into effect, I

will proceed to describe the same fully with
reference to the accempenymn' drewmﬂs in
which—

Figure 1 1s'a horizontal secmou of a letcll-
lock ccustructed in accordance with my in-

and drawn.to a lar ger scale.
elevation, and Fig. 7 a Cross- eectlon on the

inafter descrlbed Fig. 8
Fig. 9 a front end view, of the key, on en en- .

construction of the key.

side of the door.

for the key to enter.

Fig. 2 is an

of the dcer and I‘w 3 is an elevation of the _

lock as seen from the outside of the door.
Figs. 4 and 5 are transverse sections taken,
leepectwelv onthe lines 11 and 2 2 of Fig. 1

line 3 3 of Fig. -6, showing a slotted fixed

| sleeve with Wthll the tumblel ~carrier is sur-

rounded, the purpose of which will be here-
is an elevation, and

la,r(red scale, for use W11311 this lock Fws 10
:md 11 are emnl‘w views showing a mcd1ﬁed
Fig. 12 is an eleva-
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tion similar to Fig. 3 and ehcwe the shape of

the keyhole When a key of thekind illustrated
in Figs. 10 and 11 is employed

A is the bolt, which in the exemple illus-
tl ated is adepted to slide horizontally against

70

the resistance of a spring A’, contamed ina

lock-casing A2
bolt can be operated by a person from thei in-

Cisthe tumbler- -earr ler, whlch 18 connected
with the bolt' A, so as to WILhdraw the latter
when said carrier is moved inward, as here-
inafter explained, and D D. are the tumblels

The said tumbler-carrier is preferably made

cylindrical and has a central hole ¢ therein

a number of transverse slotted openings ¢’

for the reception of the tumblers D, which

are all retained in place by a smwle pivot-

pin d.. These tumblers are edapted to nor-

It likewise has the1e1n |

B is a knob by which such

75
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mally lie with a portion d’ of theirinner edge

- projecting slightly into the said hole and with
i their free ends or noses d? prolonged beyond

the surface of the said cylindrieal carrier C.

‘The said noses are kept plessed toward the
bottom of the slotted openings ¢’ by springs
% as shown in Fig. 4. "Around thesaidcar- -
rier C is a fixed sleeve E, which is formed.-

Wlth two series of trensvel Se or radial slots

‘e ¢, each series opening into a longitudinal
slot e, situated between the two series. .

(See
Figs. 6 and 7. ) -
s]eeve is closed by a fixed disk e3, Fig. 1,

| around which the inner edge 7 of a thin cuter

casing F is bent to avoid any liability of the

sald d1sk from being pushed out of place by
‘the cylindrical carrier.
..mclcees the sald sleeve end 18 connected there- |

The inner end of the said

Q0
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The said casing F



- E and the tumbler-carrier C, isfitted and held.

with by radial screws f' f/, Figs. 4 and 5. It ]

is provided with a hollow collar 7%, thatbears
against the surface of the door G and sup-

ports the outer end or boss K’ of the said fixed |
sleeve 5. The door (i, to which the lock is

applied; is formed with a hole or cavity g,
into which the casing If, containing thesleeve

~in place by a serew ¢*, extending ‘from the

IO

- which 1s of such a length that its inner end.

20

sole-plate of the lock-casing A*to the disk &’
as clearly shown in Fig. 1. The said tum-
bler-carrier C has a fixed longitudinal pin c?,

will lie adjacent to one limb of a bell-crank
a, contained in the lock-casing A®, the other
limbofsuch bell-crank engaging with a shoul-

der ' on a sliding rod «? connected with the

bolt A. The spiral spring A’ surrounds the
said rod a? and actsto pressthe bolt Aintoa po-
sition toengage with the socket a®on the door-

jamb G'. DBy these means when the tumbler-

carrier 18 released, as hereinafter explained,
and pushed inward its pin c¢* operates the
bell-crank a, which in turn acts upon the
shoulder o' and retracts the bolt A to permit
the opening of thedoor. The aforesaid knob

- B projects through a slot binthe lock-casing

20
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the end disk e,

and isconnected with a sliding pieced’, whose
end lies in front of the aforesaid shoulder a'.
The rod o® can thus be actuated from the
inside of the door to retract the bolt A by
operating the knob I. |

The key for operating the tumblers D and

releasing the carrier C to permit its being

shifted inward, as aforesald, is in Figs. 8and
9 in the form of a slightly-tapered spindle H,
having a-series of annular acting surfaces or

‘depressions /v therein, the number and posi-

tion of these acting surfaces being such that
when the key is thrust fully home into the
lock they will come against the portion d' of

the various tumblers and move them into a

position to bring all their noses d® out of the
series of transverse or radial slots ¢ in the

casing K and cause all of them to lie in aline-

ment with each other in the longitudinal slot
e. 'The tumblers having assumed this posi-

tion, they no longer resist the inward move-
ment of the carrier C when the latteris pushed

inward by pushing the key. The extent to
which the key can be thrust into the carrier

to release the tumblers 1s limited by forming
itsinner end with a shoulder /i’ to bear against

a corresponding cavity ¢® in the inner end of
the carrier.
fully home into the carrier it first brings the
noses of the tumblers into the longitudinal

slot etorelease the carrier, asaboveexplained,
~and then by the action of the shoulder /' on
the key and the continued pushing in of the
key causes the carriér to slide inward toward
During this inward move-

ment the carrier causes the pin ¢?to act upon

the bell-crank, as aforesaid, and through the
intervention of the shoulder ¢’ on the rod a? {
withdraws the bolt A and unlocks the door.

- As the key is withdrawn the spring A’ reacts

Thus when the key is pushed

& ' 625,708

and by causing the bell-écrank to resume its
normal position returns the carrier toits origi-
nal position, whereby the tumblers again ar-
rive opposite the slots ¢’ in the sleeve B, with
which they engage under theinfluence of their
springs d® and relock the carrier in its fixed
position. Iprefer toarrange atthe front end
of the carrier an auxiliary tumbler D', Fig. 5,
the nose of which does not project into the
slots in the sleeve E, and I form the key with
an annular depression /° to engage with said
tumbler D’ when the key is fully home in the
carrier. Suchtumbler then temporarily con-
nects the key with the carrier, so that the lat-
ter can be moved inward and outward by the
key as it is thrust into or withdrawn from the

keyhole. By these means the outward move-

ment of the carrier does not depend wholly
upon the spring A’ for returning it toits nor-
mal position, and I am therefore enabled to
employ acomparatively weak spring A',whose

70
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resistance to the movement of the bolt A when -

the latter is being retracted by pushing In
the carrier is very small. The sald depres-
sion /? should not be made too deep; other-
wise difficulty will be experienced in disen-
ogaging it from the auxiliary tumbler when
the key is to be withdrawn from the keyhole
or thrust therein. With a key of the kind
illustrated in Figs. 8 and 9 the keyhole ¢’ in
the boss E'is of circular formation, as shown

| at Fig. 3, the said hole being arranged in a

conical or similar cavity ¢® in the boss K
Such conical cavity serves as a guide to di-
rect the point of the key properly into the
hole. Without this conical cavity difficulty

‘might be experienced in putting the key into

its keyhole owing to the smalldiameter of the
latter.

~In order to avoid as much as possible the
entrance of dust or the insertion of foreign
particles into the keyhole ¢°, I prefer to make
it with radial slits €7, as illustrated in Fig.
12, and the key is then constructed in the

form represented in Figs. 10 and 11—that 1s

to say, instead of being circular in cross-sec-
tion, as in Figs. 8and 9, it is formed with lon-
oitudinal radial ribs 7% which fit the slits e°
in the keyhole. The surfaces /i for acting
upon the tumblers are formed in the edges of
all of the said ribs and serve identically the
same purpose as the annular recesses /v in the
key shown in Figs. 8 and 9. The head H’ of

‘the key, especially when said key is made in

accordance with Figs. 10 and 11, is prefer-
ably connected to the spindle portion by a
swivel-joint, so that the said spindle portion
can turn and adapt itself to the position of
the radial slits e’ as the point of the key
comes against the conical cavity ¢’ and enters
the keyhole. S |

~In the event of any of the tumblers being

moved out of the slots ¢ beyond the position
necessary to bring their noses into the longi-
tudinal slot e in the sleeve E, as already de-

seribed, they will enter the series of slots e-.
| Therefore notwithstanding the fact that the

(0O
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| '-tumblers may all be cllsen gaged fmm Lhe slots | therem of aseriesof tr ansverse tUmblels pw- B

-slots €2 and still

e’ even if only one of them be shifted beyond

the proper position it will enter one of the

being shifted longitudinally.

- to so move all the tumblers that their noses

T0

20

would be shifted only just far enouﬂ'h to be.
disengaged from the series of slots ¢ and not
- too far to come into enwawement with the

other series of slots e, M01 eover, it will be

readily understood that in the constmetlon
of locks and keys according to my invention

a very slight alteration in the position occu-

pied by the tumblers with respect to one an-
other and of the position and depth of the
acting surfaces of the key will render one
lock mcapable of being opened by any other
than the identical key made for it.

- There-
fore although a number of keys all Ver} simi-
lar in appearance may be obtained only that

one which has the requmte depth and posi-
‘tion of depressions in it will act properly upon
all the tumblers of a particular lock to bring

them into a position to lie exactly betwaen
the two series of slots e’ &2 i in the sleeve K.
What I claim i 1S— |

1. In a lock the combma‘mon w1th the car-
rier longitudinally movable in 4 fixed sleeve,

- of a series of tumblers pivoted in said carrier

and normally resting with their side edges

- projecting a 5111table distance into a lonn'ltu-

35

- into which said slots open, and a key of sym-

: 40

dinal eylindrical aperturein said carrier lylnﬂ*

tr a,nsversely to said tumblers, the ends of the
latter being engaged inslots formed in a fixed

part t1ansversely to a longitudinal channel

metrical form throughout havmw a series of
annular acting Surfa,ces for llberatmﬂ*the said

tumblers fr om said slots and brmn*mn* their
ends in said longitudinal. channel to permit

the carrier tomovelon mtuclmally initssleeve,

| substmma,lly as described and for the pul-

50

. lestmn* in transverse slots which open into a |

55
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pose specified.
- 2. In a lock, the combmatmn mth a tum--

bler-carrier movable longitudinally in a fixed
sleeve, of a lever operated by said movement
to draw the bolt, a series of tumblers pivoted

in said carrier ELlld partly. projecting trans-
versely into a longitudinal opening in the

carrier, the ends ot said tumblers normally

lonmtudmal channel in the sleeve said slots

h:;wmn' suitable continuations upon the oppo- |

site side of said channel, and a key having a
symmetrical shape and pr owded with annular

‘acting surfaces to engage the tumblers pro-

and
carry their ends out of the tmnsverse slots

Je(‘lﬂ_]]ﬂ‘ into the lonmtudmal opening

into the lonmtudmal channel in the sleeve

whereby the tumblel -carrier can be moved to,

draw the bolt, substantially as deseribed.

3. In a loek the combination of a eylln—-
“drieal tumblel -carrier provided with means
for actuating a door-fastening device by slid-
. ing endmse and havmﬂ-‘ a lonmtudmal hole.;

prevent the carrier C from
It will conse-
quenbly be obvious that it would be a task of
~extreme difficulty (without the proper key)

otally mounted in said carrier with a portion of

theirinneredgesprojecting intosaid hole, of a

fixed cy lmdrleal sleeve Surroundlnﬂ' the car-
rier and formed with two series of t1 ansverse
slots separated by a single longitudinal slot,
oneseries of the transverse slots receiving the |

noses of the tumblers when the carrier is

._locla:ed in its normal position and the other

series of transverse slots receiving the said

70

noses and relocking the carrier in the event

of their being moved beyond the position neec-

essary to brm othem intothe longitudinal slot,
andof a symmetrlcally shaped key havmgse-
ries of annular acting surfaces for moving the

tumblersand bringing theirnosesinto thelon=
gitudinal slot, When S&ld key is thrust into the

said hole to release the carrier substantnally
._::Ls described.

4. In a lock, the edmbmatmn of 'a eylln-
drical tumble1 -carrier provided Wlth spring-

controlled means for actuating a door-fasten- .
ing device by sliding eﬂque and having a
| lonmtudm&l hole therem of a series of tra,ns— |

dc.

verse tumblers pwota,lly mounted in said car-

rier with a portion of their inner edges pro-

jeeting into said hole, of a fixed cylmdueal:
| sleeve surroundlnﬂ' the carrier and for med_
wlth two series of tran sverse slots and a sin n‘le

longitudinal slot for the noses of the tumblers

1ty ab the inner end of the carrier the said key
having series of annular acting surfaces for
operating the tumblers when the key is thrust

into the szud hole substantially as described.

9. In a lock, the combination of a eylm-

95

‘to engage with, of a symmetrically-shaped
‘key formed w113h a shoulder at its front end

to engage with a correspondin gly-shaped cav- 100 -

105

drical tumbler—carrler provided with spring-
controlled means for actuating a door-fasten-

ing device by sliding endmse and having a
lonmtudmal central hole therein, of a series
of transverse tumblers pivotally mounted in
‘said earrier with a portion of their inner edges
projecting into said hole, of a fixed cylmdrma,l B
sleeve surrounding the ecarrier and formed -

with two series of tra,nsvelse slots.and a sin- = =~}

1§

‘Pblers to engage with, of an auxiliary tumbler = §
'unplowded with-a nose, and of a symmetrie-
ally-shaped key having series of annular act-
_1110' surfaces for Operatmw the tumblers when

ole lon gitudinal slot for the noses of the tum-

it ig thrust into the said hole, and formed with

I1Ic -

of the carrier, the said key being also formed
with an annular depression to engage with the

sald auxiliary tumbler when the key 18 fully
thrust into the lock so that in the act of at-
| temptmg to withdraw the key the sliding car- -

rier will be assisted to return to its normal PO~

sition substantially as descnbed and for the
purpose specified. . = . |
6. In a lock, the combmatlon Wlth a tum- R
‘bler-carrier ca,pable of movement longitudi-
nally in a fixed sleeve, of a series of- tr:;u,ns-,:...;
| verse tumblers pivoted at one end withinthe

130

75

go

120 B
a shoulder at its point to engage with a cor- -
respondlncrly-shaped cavity at the inner. end
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carrier and lying in planes transverse to a
central, longitudinal opening into one side of
which the edges of said tumblers project, two

series of transverse slots formed in the inner

face of the sleeve and separated one series
from the other by a longitudinal channel
in said sleeve, a pin attached to the carrier
and extending into the lock:case, a bell-
crank lever having one arm engaging a shoul-
der rigid with the lock-boltand the other arm
engaged by the pin on the carrier; and a key
of symmetrical shape provided with annular

acting surfaces to engage the tumblers and |

move them out of one of said series of trans-
verse slots into the longitudinal channel in

-the sleeve, substantially as described.

7. In alock,thecombination with a spring-
thrown bolt of a tumbler-carrier movable lon-
gitudinally transversely to said boltin a fixed
sleeve, said sleeve having in its inner face
two series of slots separated by and at right

anglestoalongitudinal channelin said sleeve,

a series of tumblels pivoted at one end in
the carrier and having their other ends nor-
mally lying in one series of said slots, a bell-

crank lever in the lock- case having one arm |

engaging a shoulder that moves mth the bolt,
a pin on ‘the end of the carrier engaging the
other arm of said lever, and a lz:ey of Sy m-
metrical shape and consistinn' of a spindle

- having radially-projecting ribs provided with
&plumllty of annular working faces, the faces |

in the same annulus beiﬁg‘ alike on- all the.
' ribs, said key being adapted to enter a lon-
gitudinal opening of like shape and engage

the tumblers which project theréin and move
their free ends out of the series of slots in
which theylie and into the longitudinal chan-
nel in the fixed sleeve, substantially as de-
seribed.

3..In a lock, the combination with a fixed
sleeve of a tu mblel -carrier movable longifu-
dinally, a series of tumblers pivoted thereln
a pin on the carrier extending into the lock-
case, means operated by said pin to draw the
bolt by the movement of said carrier, a key
having a symmetrical shape and p10v1dec1
with a series of annular working faces to en-

- gage the tumblers and move them out of a
series of transverse slots in which their free

35
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ends lie, into a longitudinal channel in the -

sleeve and an auxiliary tumbler pivoted near

the front of the carrier and having its end
out of the transverse slots, said tumbler be-
ing adapted to engage an annular depression
in the key when the latter is properly in-
serted, substantially as described.

In testlmony whereof I have hereunto set
my hand, in presence of two subscribing wit-
nesses, this 23d day of September, 1898

| LQ‘UIS SILVERMAN.
‘Witnesses: |
F. MCLELLAN,
"FRED C. HARRIS.
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