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 tion with a bolt, «, the holt being shot and (

~ the door locked.
onr lmprtwﬂnont when, niploeked.  Fig. 3-is-

I5

3 vertical secticnal view

20

25

“be set within a hole in the door «,
wcurely riveted or otherwise f.-.:tstt,nefl there- |

3C

33
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CARCHIBALD W,

Virginia, have invented anew and usefal Im-

seription thf:rem referc m’e being had to the,
- accompianyling drawings, in uhml:—- |

-nal frame, ¢, which vwe shall denominate the

_11‘11 a*{l& within thé ense,
shank, ¢, projecting through the open end of !

pamber of- tumbiers, d & o, are mountod,

site -8
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SPECIFICATION forming part of Letters Patent No. 327, 715, dat

Application filed J E.l.nn:ls.rg.- 22, 1885,

To wll wf: ol it e J ('()?bdé}“ﬁ- - .-

Be it known that we, ARC mvu..n W, |
PAvLL and DANtenL T JI: ISK LT, of Wheel-
ing, in the county of Olito wind State of West

provement in L.oeks; and wedoliereby declare |
the following to be :L full, elear, and exact de-

Figure 1 is a -vertical I(mgltudmal section
of the lock fitted upon a door and in connec--

Pig. 218 a Smnlar view of |

K

an end view of the lock.  Figs, 4, 5, 6, 7, 8,
and 9 are views of detached parts. Flg 10 is .
of a 1}‘1&10(31( illus-
trating the applm tbion of our improvement
to it. Fig 11 15 a horizontal cross-section on
the line » « of Fig. 10. Fig. 12 is a plan view
of the key. |

Like letters of refercuce uuheate 11]{6 parts

and- to be

in. The inner end of the barrel is open, and
the outer end is elosed, execept a clreuhr and
central hole, &', iuto w lm*h the key is inserted.

Within the bOI"L of thebarrel b is a longitudi-

I is revoleble on its longitudi-
~wabdlrhas a key or

*¢cylinder. 3

the case mtu the bolt «,. whmh it operates.. A

within the cylindey ceaml are. HIIHCE{)EIDIE of..
lateral movement . l}y action of the key.e4.so.
‘that when tht, door is. I{}Clx{‘d they WRY. Pro-.i
jeet from. tlu., sulm u[ the f}llmlm'&mm {)pp(}-; {
lﬁtf:, b, on- tL..u sides. of  the: L easing b
‘Whenin- lhis posn‘,sun they w 111 ];{;141 the. 6'{'1
Cinder ey s md will prevent it from turningw Ith-“

a5 in the case and from retracting the ;mlt . In-

50 cy]mder.

111110&kfnn thu dﬁer, hqwm'er tlx“-mmblers
me, by tm ning the key-drawn hack fiom. Lhe-‘.r
ts-b% and plaeed $0 that their ends, may |

est} within or flush with the periphery of thu}
There 1::» then 1o, obstacle tn the

.'other d!Bk ¢,

'1 Ocmbﬂr 6 1885
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revolution of the {*ylmdmu mﬁl lw turmuu the
key still farther it revolves and. acts upon the -

bolt « 50 as to draw it back.

We will now describe, our improvement. m4 |

ﬂetall The frame.of the cylinder ¢ consists,

prefer ﬁhly,of two. oppaszte parallel phtvs or -
rods, ¢, and on the ends thereof are disks &8

¢, tO whmh the. side’ pldte are semieti by

passing them through, tmusver&e slots, or one

or both of these disks may he casb mtewml 60
"The key;shank ¢ is pleter-_ .
made of one piece with the inner disk,
r B{)tlli :::
.__.t.he disks are of the same ﬂl"ﬂllﬁ‘hﬂ" as the hor e
of the case D, so that. thev may he rotated_.

with the plates..
ah]:r,;r
¢, and placed at right.angles. thereto,

65 ..

therein, yet firmly and. mrh{mb any lost side . -

motion.

which the end of the key ¢ inay tum. o
The tumblers d &’ & & of the lock are 1llus->

trated in Flgs. 7 and 8,'in whieh. certain of .

wherever they ocenr. . { the tumblers.-are ShOWII

~ In the drawings, b represents a cylindrical |
'metallic ease or bmrel which is &dapted to

JIach of them con-.
sists of a flat. plate havinga projecting tangne,

{)f the Gylmder ¢ s0 that .when the eylmder,

ward one of the ca]ntzsts., in the Case: b. .

nately point to each of the Sl{it% .

Between the disks ¢ and ¢' is zm-”__'
in which is a small hole, ¢f,

whose purpase is.to act as a. bearing WJthm;_ L

X '2'70_’_.

| @', and they are placed between the side pieces 7 5

 is in position their tongues shall:extend. to-
Thetum-,
blers are superposed one upon the other’in

t the cylinder so that their tongues: slmll alter--_' 80

Near the middle of each of the tu mhlers 1{

tmnf-.verae blt}t rl’

tongue d'.

beé a.continuons slot. through thun, and,on a_ .

line with the axis, of the Lyhndor into which.

‘the key.ma y' be inserted, thmu gh. aslot’in tlw‘i.

{mle} dlsk c and S0, thtit whem h]l{, tumble

are. 1Lt[“1Ltﬁd the - width .of “this- wnt:miouh.g,_

slot may be about; one: -half of that of the key, .

| and that when. they projeet- iuto the, sides of -
the case the slot may only: euu..l] m Mdbh the mf.}

Yy i .'T‘ | .
a L] |__'L_1.

,h':_":D z

whose length is about
jtiw width of the. ﬁat key used in- turmnﬂ'- the._
lock, and. whose: width  is about. one- hali of 85
‘that of the key. "lhe mlddle of the slot shonld
|.be situate a little to the side.of the middie of. .

“the, bumbler opposite to .that on w hich is. the. .
.The.reasen {or. thb is that when_ -
the- tumblers ‘ave all in position, with their: go SR
tongues: either: flush. with. the .inside. of the . =

|icase.b ot prq;ectmg therethrough, there may .

e B} Lo o
_ == . . ] - i = "' 1A L
- .
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thickness of the kev. This will be more fuily
understood hercinafter. Its object 18 10 pre-
vent the iusertion of any instrument thicker
than the key into the lock, and also to make
the movement of the tumblers positive.

The key is of the form showninlig. 12, and
has on both "edges notches correspording to
the situation of the tumblers, so that as the
key is turned in the key-hole it may act as a
cam to throw the tongucs of the tumblers out-
ward, but that as the edges of the tumblers
fit into the notehes the length of the throw
may depend upon the length of the eccentric
partol the key at that point.  Inthe drawings
there are shown four tumblers, the tongues of
two of which, d &', operatetoward the left-hand
slot, while the others, @ d&', act toward the other
side. L

The tuinblers ave for convenience sake sep-
arated from cach other by interposed washers
@, orthetumblers themselves may beprovided
with npturned fanges d’,upon which the next
{umbler sits, thus separating them somewhat
from cach other. The key ¢! is also provided

10

I5

20

situation with- those of the several tnmblers-—
i.e. tlienotcheismadesothat whenthekeyisin
the lock and is turned it may cmbirace the
side of the slot ¢ next to the tongue & of the
tumbler d.
then act as a cam, and will move the tuinbler
laterally for a distance cqual to the space be-

30

tween the axis of the key and the end of the

noteh.  The other noteh, ¢, on the same side
side, are made in like manner and of different
“lengths, so that their tumblers may have un-
equal lateral motions.  Opposite 10 cach of
these notches are other deeper notches, ¢,
whose depthissuch that the intermediate un-
ent parts of the key may be a little less than
the width of the key-hole made by the super-
position of the slots in the tumnblers. - The re-
sult is that the key will onlyv act on one side
of these slots, and that as it is turned its cams
will act on a different side of each of an ad-

10

45

. jacentpairoftumblers,thus causing thetongues.

of some of the tumblers to move to the right
and others to the left. The notch € fits on the
side of the slot @, and as it (the noteh ¢') is
deeper than its opposite noteh, ¢ the key will
not act on the tunbler on that side. The
notehes ¢ ¢ ¢ ¢ may be made of any depth
desired, and the shorier they are the greater
will be the throw of the eam. When the size

S35 . =N |
of Thie notch is redueed to zero, the cam will

have the greatest motion. The noteh should
not, of course, extend beyond the axis of the

key. The key being thus made, the length of
6o each of the tumblersisso constituted that when
they areretracted by a partial turn of the key,
as shown in Jig. 1, the key then having its
flat side in the plave of their line of motion,
they may-be all flush with the surface of the
eylinder ¢ and just within the case b. The
cylinder is then {free to turn and to unlocek the

It is evident that the key will

of the key, and the notebes ¢ ¢ on the other |

with the notches e € ¢ ¢*, which correspond in

~i

right, thus bring!

% stop.
i

‘the key w

327 715

bolt «. Thus, suppose the key to turn a quar-
ter revolution in unlocking, and the length of
the scveral projecting tongues on the tuniblers

to be, respeetively, one thirty-second, one-six- 7o
teenth, one-cighth, and oue-quarter inch, then |
the corresponding cains on the key ¢ must be
of the same lengths, so as to retract each tum-
bler the proper distance. -

In order to prevent the door from being un-
locked by inserting a key each of whose cams
has as large a throw as the-longest ol the
tongues d', we provide each of the tumble:s
with an opposite tongue, ', which is of su«l
length that when the tongue &' is tiush with
one side of the case b, and just out of the slo.
therein, the other tongue may oceupy thesame
position with relation to the opposite slot. It,
then, the tumbler is given a larger motion than
is just sufficient to draw back the tongue d
from the slot ¥, the opposite tongue, d'; will
move into its slot, and by engaging the sides
thercof will effectually prevent the eylinder ¢
from being turned. | |

The length of each of the cams on the key go
must therefore correspoid exactly with the
lengths of the operative parts of the tongues @°

on the several {umblers, and the key must be

turned for a certain distance in order to put
the parts in readiness for opening the lock.

SQince thesituation and number of the tumblers:

and size of their tongues may be varied at will
it is evident that it will be impossible to pick
a lock of the kind we have described when
carefully made. -
In order to secure the proper turn of the key
in any lock,the slot < in the inner fixed disk,
¢, is broadencd at the top,so that when the key .
is turned the desired distance to retraect the
tumblers it may strike theside of the siot and
The key at this point may be suitably
notched so as-to pass over the lower part of
the disk; or any other convenient formof stop
may be provided, as desirable. | |
The slotted disk ¢’ is covered by a loose disk,
p"', which is in contact therewith, and also
abuts against the end of the case 0, in this
manner closing the eircular hole therein. The
disk 5" has a central slot of the sizeof the key
¢, and when the key is turned in the lock the
disk will revolve freely with it. - |
Thus constructed the operation of the lock
is as follows: The key ¢' is inserted through
the slotted disk @& and through the several
slotted tumblers and interposed washers until

100

104

110

“the point of the key rests within the hole in

fixed plate¢®. Thekeyisthengivenaturntothe
right, (a one-fourth turn is showiiin the draw-

ings,) and in turning, the cams on one side of

Lb * . . ' -
i{l act on the tumblers d ', moving

them to'the lelt and in from the slots 0, while

the éams on the other side thereof operate the

tumblers @ @, similarly forcing them to the
ng -the parts into positions
shown in Fig. 2. When the limits of the
proper motious are reached,the flat side of the
key will strike against the side of the enjarged

12,

130
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the pressure of the key.is. released;: will push

the several tumblers outward into theu slots.

1. We have found the form of spring shown

in the drawings to be the most useful, since it
consists of but one part aml {}pemtes all the
tumblers at once. 1t consisis of a continuons
bhow- -Spring coiled in the middle. The coil is
placed in the cylinder ¢ between the fixed
plates ¢ and ¢, and the arms & 4’ of the spring
ew:tend along the cylinder ¢ and through slots
¢ i in the ends of the tongues d* d of thetum-

blers and on. opposite sides of the washers d* |
| the lock by inserting its ends A A into two

and of the plate¢’. 'Theslots 7 in the tongues
d' are closed, so that as the arms of the spring
pressoutward they may act upon and dmw the
tumblers with them, while the slots 7 on the
other ends of the l:umb]era and on the sides of
{iie other parts are open.

upon by it. Theaction ofthisspring will,when |

the key is withdrawn or turned into the posi-

tion shown iu Iig. 1, shoot the tumblers into

the slots 2° thﬁreby Iackmg the cyhnder ¢
&ntomatlmliy

The manner in whlch the loak herembefare i
described is ¢onstructed is somewhat pecualiar,
and deseryes notice, since- ifs simplieity con-

stitutes one of the chlef merifs of aur mven-
tion., |

ings. They are then adjusted within the eyl-
inder ¢, and the washers o interposed be-

tween them, - The key having been made with
citmns of any destred length on its side, as al-
cady deseribed,

jeecting tongunes of the tumblers are then filed

or cuf off ;.mi.il they are flush with-the sides
* The lock ig then complete
and is fitted to the key, for the key being then-

of the eylinder.

in the proper position for unloeking,. and the

tunrblers being just within the limits of the |

eylinder-frame, it is elear that when the eylin-
deris putin thecase and the key turned to the
left the tumblers will enter the slots §* and
will-lock the eyhinder, while if the key be

turned buelo {he uunblvh will be drawn ex-

actly out of the slots, as shown in Fig. 2.

The advantages of the lock thus made are |

very gredi. Since the lock is fitted to the key,
and ‘nut the key to the lock, the varieties ot

. the

The latter there-
fore simply form passages or ways. within
which the spring moves, and are not acted

is them inserted within the
%lutb in thecy hmlu ,andis turned into the posi-
tionshown in Pig, ‘? inthis manner retracting
the tumblers to their fullest extent. The pro- |

A 132',?.1715._ o
" : | .: :-I 'I_; y -I. ._- : : __:.‘—. ? II r_r .4
' 1' o . o . ! '

_. tm, L(‘j m the |
.. same, dlrectmn will not-cause mwmetmn of the i
. tumblers, of the. lock, but by bearing against |-
the side of t]w slot ¢ wﬂl turn.the eylinder ¢to .| of :the resultant cawms, and the are- throug
-the right within.the case b, and wiil thus act
-npon.gnd. retract the bolt: a
key ¢'is turned to the left, but 1n or der thab
the tumblers may follow the key and auto-
matieally. -relock  themselves they should be: | -
provided with suitable springs, which, when |-ably.em plwed by us in making the lock;
1t will be apparent to anyone- &hlﬂ(}d m vhe

art that it Is susceptible of many modifications

i

- avithont lim it
Ssituation; and -number_ oi the tumblers, the
‘depth of the notches on the key, and the size

tract the t

of netehes B on the legs of the link A A’.

-flush - with the outside.of the ﬂyhnder
they are in the hotches B, it is evident . that

The mable elements are the

~which.the key. must: tm turned to properly re-
“A very minute changein

tany.of these particulars Wlll e.aﬁentmlly ehfmge
L the lock.and its key.. L

tamblers,

We have deseribed the C{)I}Stl nﬁtlt}n pre[’w-
but

without'departing from the prineiple of our in-
vention. For em,mple all the tumblers may
be made to aet only on one side of the cvhn-

der, instead of alternately on both sides, or a

70

8o

gle&ter number may act on one side than on -

the other. The arrangement of the cylinder
¢ and -its shape may also be varied.

I'ig, 10 illustrates the applicationof our im-
provement to a padlock, D, of that form which

has a U -shaped link or staple, A’ secured to

parallel holes, B’ B, and locking them there.

In this ease bhe parb which corresPOHds to the
cylmder ¢, but is not revoluble, is placed with-

in the body of the padlock, a,nd the tumblers
arranged so that they may move into and out
In
locking they are shot into these notches, and
in.unlocking they are retracted, so as to be

they cannot be removed. A too great move-
ment of a tumbler in unlocking causes it to

leave its noteh in one leg, A, but it will enter

an opposite notch in the: other leg, A/, so that

‘the staple can only be released when the key

is in a certain position and the tumblers are

frame. The cylinder is riveted or otherwise

suitably secured in the body of the padlock.
| With proper modificatious our improvement

may be adapted to use in fmy Gf the usu&l

| forms of lock.

Weareaware that shdmn‘ tnmblers armnged
tvithin a slotted case or fmme with a spring,

so that the tumblers shall engage with the slot

of the case i such a manner that they may

sertion of a key, are not new, and we do not -
desire to claim the same.

lemn thus described our mvention, what
Wwe cl‘um and desire to secure by Letters Pat-
ent i8—

1. A lock lmvmg seversl 5upe1 posed slotted
tumblers mounted within a frame, whose slots
form a continuous passage“for the insertion of
a key, by the rotation of which the said tum-

o

"When -

IGO

103

| withdrawn to a central position within the -
The tumblers d are punched :ﬂl of the same |
sizeand form and slotted as shown in the draw-

110

115

be disengaged from the slots by the mere in-

I20

I:25

blers may:be moved beyond the'limits of said .

frame, or inward within the limits of the

same, substam hﬂ]\” as and for the purposes

described.
2. Alock hmfmﬂ sever a,l supea ‘posed slotted

"tumblels mauntvd within a frame, whose slots

locks whic¢h no l'..e*,r lmt thu; own wiil work are u form a centmueﬂs p%san*e for the msertmn of

130
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a key, by the rotation of which the said tum- | cams of unequal radii, which in turning the
blers may be moved beyond the limits of said | key engage said tumblers and move them out
frame, or inward within the limits of the | of and into said recesses, the projecting por-
same, said tumblers being of a length sab- | tions of cach of said tumblers being of alength
z stantially equal to the diameter of the frame, | proportioned to the throw of the proper cam 20
so that a too great inward movement of the | on the key, substantially as and for the pur-
tamblers will cause them to project from the | poses deseribed,.

opposite side of the frame, substantially as In testimony whereof we have hercunto seb

and for the purposes deseribed. our hands this 26th day of November, A. D.
o 3. The combination, in a lock,.of a rotatory : 1884. | | S

cylinder or frame mounted within an outer  ARCHIBALD W. PAULIL

recessed case, and several superposed slotted | - DANIEL L. HEISKET.L.

sliding tumblers arranged in said eylinder so VWitnesses:

that their slots will form a continuous passage | - P. B. DOBBINS,

5 for the insertionof a key, said key having | ALFD. PAULT.
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