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Thig irivention relates to improvements in
locks. . o
it is the primary object of this invention
to provide a non-pickable lock. ‘
More specifically stated, it is one of the
objects of this invention to provide a lock
“of the plate tumbler type which will be

so organized and constructed that it cannot -

be picked. The ordinary method of picking
a lock of this type involves the application
of a screw driver or like implement to one
side of the key slot in the:lock cylinder.
Thereby the cylinder may be rotated slight-
ly to bring the several tumblers into {iric-

5 tional contact with portions of the barrel.

A tool is then inserted centraily in the key
slot to manipulate the tumblers individual-
ly. As each tumbler is manipulated to its
proper position it is held against displace-
ment by the pressure applied through the
serew driver to the barrel. The present in-
vention contemplates a cylinder and tumbler

construction such that when the barvel is -

rotated in the slightest degree each of the
tumblers becomes interlockingly engaged
. with the cylinder to be non-slidable there-
in. The tumblers can only be moved to cyl-
inder-releasing position by releasing the ro-
tative pressure on the cylinder, in which
case all tumblers previously aligned with

the cylinder will be allowed to fall back

out of registry. Tests of this lock indicate

that it is not even iecessary to provide a.

spring for projecting the tumblers normal-
ly - outwardly, since the key, when  with-
drawn, leaves the tumblers displaced out of
registry with the cylinder. - ”
in furtherance of ‘the primary object of
this invention as stated above, it is my pur-
pose to provide a lock of this character
with a steel shell or casing within which
the remaining parts of the lo¢k may be en-
closed to render them inaccessible. It is
one of the objects of this invention to make
a lock of this character as simply and as
-economically as possible, and I have found
that practically all of the parts of the lock
proper may be made either by stamping or
die casting from relatively soft materials,
such parts being then assembled convenient-
ly within the steel shell or casing which
renders them inaccessible. , S
In the drawings Figures 1 to 9, inclusive,

" show details of the individual parts of the

lock, Figure 10 shows an assembled view of
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the lock, and Figures 11 to 14, inclusive,
show enlarged details of parts -of the lock
in certain positions of adjustment.

Figure 1 is a side elevation of a lock cyl-
inder embodying this invention. -

Figure 2 1s a plan view thereof.

Figure 3 is a detail taken on the section
indicated at 3—38 in Figure 1. i

Figure 4 is a side elevation of a lock bar-
vel constructed in the form of a.cage.
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Figure 5 iz a plan- view of the Tock ‘bar-

rel shown in Figure 4. o

Figure 6 is a side elevation of thé en-
closing shell or casing for the lock, the wall
being partially broken away
ferior construction. '

~Figure 71is a plan view of the shell shown
in Figure 6. EE

I'igure 8'is a plan view of a limiting mem-
ber formed to mteract with the lock barrel
and cylinder to restrict their relative rota-
tive movement. T

Figure 9 is a-side elevation of the device
shown in Figure 8, a portion of its wall be-
ing broken away to expose its construction. .

Figure 10 ig'a view similar to Figure 6
but showing the lock barrel, cylinder, and

tumblers.assembled in the casing, the wall

f the casing being broken away for the
purpose of showing these parts. ’

Figure 11 is’a detail section shown on an”

enlarged scale and illustrating the normal
positions of the tumblers when the key has
been withdrawn from the lock. = 1 .
Figure 12 is a view similar to Figure 11,
showing the tumblers retvacted, as upon the
insertion of the key. v L T
Figure 18 1s a further enlarged view gimi-
lar to Figure 11, showing the parts in the
positions which they assume if an attempt’
13 made to pick a lock embodying this -~
vention. C o . )
Figure 14 is a'view similar to Figure 13,
illustrating, however, a modified : embodi-
ment of this invention. - R
- Like parts are identified by:the same ref-
erence characters throughout the several
views. ’ S o
The lock cylinder 20 is, in general, simi-
lar in construction to other cylinders used.
in locks of the disk or plate tumbler type: It
is provided with upper and lower portions

to expose its in-
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21 and 22 of substantially like -diameters, -

and with "an- intermediate portion 23 of

slightly increased diameter to provide shoul- -
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25 20 is the lock barrel 40 which, :
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ders at 9"‘
26, which
“u?d W
”‘OH”h the cylinder

,W]up wider. sﬁoL
cular embodiment of

in this parti
o recéive the lockable member 29,

and 25, Jespectwel‘y A le ey slot
may be formed to provide the
‘o Tor wards 27, extends ‘nm]ly
and terminates in a
at-28, which is pro-
the
A

such member is effectively connected
the key cylinder for rotation therewith.
¥ill be understood that the member 29
7 be utilized to OQente a latch bolt, a
switch, or any. other device with which the
lock proper may be as ssociated.

The cylmd"r 20 is provided in the usual
manner with' a transverse opening. 35 of
IeCLanwuLu .Cross sectlon this -opening be-

acmpted to receive’ the disk or plate tum-
bier:, ‘The opening herein’ dlscloged differs
from that ordmamly provided, in the fact
that one of its'lateral walls is prowded with
- vertically extending teeth or serrations as
at- 36.

Adapted to fit extemoﬂy of the cylinder
as previously
indicated, is’ preferably consuructed in the
form of a cage or lantern ring. The -bar-
rel is OLneraHy tubular in iorm but is pro-
vided interiorly adjacent its bottom extrem-
ity with an integral annular flange or col-
lar 41 which is adaptefi to abut shoulder 25
on the cylinder, whereby to limit the relative
axial movement. between these parts. Exte-
riorly the barrel is prov1ded with a pair of
diametrically opposite lugs 42 and 48 which
project radially” from the otherwise cylin-
drical surface of the barrel. Lug 42 terml—

nates in the plane of the end 44 of the bar
vel, but lug 48 projects in an axial du'ec—
tion bevond said end and is fldapted for in-
teraction with a stop device hereinafter to be

descrlbed In such interaction the pl‘O]ecL, :

ing portion of lug 48 serves the function of
hmltlng the 1‘e1‘1t1ve rotative movement be-
tween the barrel and cylinder of the lock.
The side wall of the tubular bariel 40 is
provided with two sets of openings, the
openings of each set heing dlametrlcally
opposite, and the axes of said sets being
related to each other at substantially a 90°
angle. :These openings are adapted to re-
ceive the plate or disk tumblers which are
mounted within the .opening 35 of the cylin-
der and are projected . from such opening
dnrm{z the withdrawal of the key.” Open-
ings 45 and 46 receive the tumblers in the
normal locked position of the cylinder, and
openings 47 and 48 are adapted to receive
the tumblers if it is desired to remove the
key when the cylinder is rotated to its so-
called unlocked position. In either event,
11owovc the cyllnder will be locked agamst
rotmuon if the key is withdrawn. The word
“unloclkeed” “thercfore has reference not to
the coadlmcn oF the lock itself but te some

130 holds member 29 within clot 28 so°
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latch device or switch controlled by the

lock. A lock of this character is always
lo cxed when the key is withdrawn.

The laterally opening apertures 45 and &o
ch‘ler from: apertures 47 and 48 in that th

s 7%

walls of ipextures 45 and 46 are preferably :

not parallel, whereas it is immaterial to the
present. device whether or not the walls of
apertures 47 and 48 are parallel to each
ther. Tt will be noted with respect to each
of apertures 45 and 46 that whereas one of
the ‘walls 49 of such apertures is pa“lll
to a central diameter drawn through the two

apertures, the other wall 50 in eﬂch cage is -

disposed at substantially 45° to such a diam-
eter. This wall will hereinafter be termed a

beveled wall and it will be noted to plovmu :

a sharpenerl margin 51 at one side of cach

~of the two apertures under discussion.

The protector shell 55 is very simple in
construction and may ‘convenierntly be made
of very hard metal. Tt is provided with
an interior chamber 56 of a diameter to re-
ceive the lock barrel. Concentric with the

“chamber is an opening 58 of ‘& diametér to

receive the portion 21 of Lhe lock cylinder
which exposes in said opening the key slot
26. In pmctlce the shell or casing 55 will
be imbedded in a panel or the like “and may
be secured by any suitable means,
a set screw, receivable in the couqtmsunuz
bore 59. Casing 55 is provided on diamefri-
szlly opposite sides of chamber 56 with ra-

dial slots or notches 60 in its lower margin

ihnge slots are adapted to receive the lugs

492 and 43 of the lock barrel cage 40, whex e%v
zud cage is secured against rotu’mon with
lwpect o the hard metal case 55 and be-
comes in effect a part of such case except for
convenience in manufacture. This con.m ie-
tion mahe% it possible to render the barrel
secure against attack while making it easily
manufacturable, as above ex plame
In Figure 10 the parts are shown assén
bled for use, the barrel 40 being fitted w
in shell 55 and locked against rotation with
respect to said shell by means of the lugs 49
and 43. Rotatable within the barrel 40 is
cylinder 20, portion 21 thereof being. p 1o~
jected through the opening 58 in the shell, as
indicated. The cylinder may convementl
be restrained to a proper degree of rota-
tion within the casing thloucm the medium
of a stop member shown in detail in Fi igures
8 and 9 and embodying a collar 62 re\,enn‘blp
on portion 22 of the cvlinder and provided
with inwardly directed lugs 63 adapted to
engage in the slot 28 upon either side of the
lock operated member 29. An arcuate ﬂm*ne
64 projects radially from the upper “end of
the collar and terminates in shoulders 65
and 66 which are adapted to engage upon
one side or the other the downwardly “de-
Fendlno* lug 43 of the barrel. = Thus, the
cop member ‘being keyed by means of lugs

such as !
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- 63 to the cylinder for rotation therewith,

10°
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~tumblers retracted by the insertion of a key.

20

has a possible movement of substantially
90° with respect to the barrel. The stop
member serves conveniently to define ulti-
mate positions of eylinder rotation, in each
of wlhich positions the sliding plate or disk
tumblers carried by the cylinder may be
received within the sets of apertures which
are provided in the barrel.

Slidably movable within the cylinder,
transversely of the axis thereof, are the
tumblers, of which any desived number may
be provided. The type of tumbler shown in
Figures 11 to 13, inclusive, is' designated in

its entirety by reference character 70, and

the tumbler illustrated in Figure 14 is desig-
nated as 71. -In general, each tumbler is
constructed in the usual manner, comprising

‘a flat plate having its ends curved to.con-

form to the periphery of the cylinder 20,

and having a key slot 73 in some predeter-.

mined position with reference to the center
of the tumbler, the slots in various tumblers
being in varied positions so that a properly

formed key may throw the slots out of align-.

ment and bring the ends of the several
tumblers simultaneously into registry with
the cylinder. In Figure 11 T have.shown
the tumblers in their normal projected posi-
tion, and in Figure 12 I have shown the

74. Tt will be noted from Figure 11 that

‘the tumblers, when projected, extend into

the openings 45 and 46 of the barrel, where-
by to secure the cylinder against rotation. .

In the ordinary form of disk tumbler lock
a spring is used fo keep the several tumblers
in their extended positions.
is employed the ordinary type of disk

tumbler lock is very easily picked, since one

tumbler at a time may be moved to registry
with the cylinder and, when released by
the picking tool, will remain in its position
of registry under a slight rotative pressure
of the cylinder. In the present form of
lock no ‘spring is necessary, since if the
tumblers are subjected to rotative pressurs
from the cylinder they interact with the wall
of the cylinder or of the barrel and are
thereby confined against transverse move-
ment to a position for registry with the

" cylinder.

<))
=13

The tumblers of the present lock have ser-
rated margins. Tumbler 70 has a series of

teeth extending along one of its margins

throughout its length. Tumbler 71 has but
one tooth adjacent the end of each of its
margins. It will be understood, therefore,

that in using the term “serrated” I do not

60

intend to restrict myself to any particular
number or form of teeth. While I have il-
lustrated in tumbler 70 teeth of compara-
tive regularity; it will be understood that the
showing is intended to be representative of
all types of teeth, whether regular or ir-

If no spring

8

regular, and whether formed by a stamping
operation, as in the present case, or by cut-
ting, casting, or abrading in some other man-
ner. .

Preferably, however, the serrations are
regular and the teeth formed on each of the
tumblers 70 or 71 is complementary ‘to the
teeth of those members with which the.
tumbler teeth are adapted to interact. The

preferred arrangement is clearly - démon-

strated in Figure 12 in which, with" the
tumbler in registry with the cylinder, tne
points of the tumbler teeth register with the

0

o,

points of the teeth or serrations 36 in the .

cylinder wall.. This particular construction
is preferred because in any position in which
the -teeth of the tumbler intermesh with
those of the cylinder, the tumbler will always

be projected to one side or the other of the

cylinder and will not-be in registry there-
with. Consequently, any attempt to pick a

80

8

lock embodying the present invention must

result in intermeshing the teeth of < the
tumbler with those of the cylinders, the
tumbler being in its locked or off center posi-
tion at the timeé. T
The result of an attempt to pick a lock ot
this character is shown in Figures 13 and 14,

90

the showing being somewhat exaggerated to -

bring out the interaction between the parts.
Tt will be noted that the cylinder 20 has been
rotated slightly with respect to the barrel
40. At the time such rotation was attempted
the tumblers 70, two of which appear in the
drawings, were projected slightly in oppo-

100

site directions from the cylinder into the -

openings 45 and 46 off the barrel. The
tumblers 70; being rvestrained against rota-
tion by their entry into the said openings o

the barrel, have been forced laterally in-the 108

aperture 35 of cylinder 20, and one of the
tumblers has, due to its lateral displacement,
had its serrated margin forced into intexr-
locking engagenient with the serrations 36 of -
the cylinder. The other tumbler has been
forced away from the serrated portion of the

1o -

cylinder but its serrated margin has been .

engaged by the sharp edge 51 of opening 45
in the barrel. It will be cbvious that any

attempt to move the plungers transversely 1

of the cylinder while. they are subjected to
rotative pressure from the cylinder 20 must
f£ail, since each plunger is interlocked either
with the barrel or with the cylinder and is
thereby restrained against its mormal re-
ciprocative movement. -If, however, the key
is inserted in the usual way into the key
slot 26 of the cylinder, its point will enter
the slots 73 in the several tumblers and will
thereby retract the tumblers if no attempt
is.made simultaneously to rotate the cylin-
der. - - : PR '
The modified construction in Figure 14
shows that both margins of the tumblers may
conveniently be serrated, if desired. -In this

ot
bt
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construction a single notch 75 is forx med, ad-
]‘v*enu each end of cacli timbler” margin.
nto this notch the sharp edges 51 of open-
ings 45 and 46 ave receivable, “and such ed%o
will oomoum> enter the su \id notches if any
attempt is made to pick the lock by drawi,
the several iﬂmul"*r individually toward 4
pdsfc*on for vegistry with the cgundﬂz at’a
time when the mlnfle“ is aumecteo to rota-
tive pressure. The openings 47 and 48 in
the meel are not :dluylate@ as provided
with sharp mar gms 51 for the reason that in
the particular lock herein disclosed it is oniy
ecessary “to vender the lock proof against
ng in one of the two possible locki
poszhoﬂs of the cﬂmdd
i claim’: ]

1. In a device of the chc racter described,
1‘e combination with a lock cylinder provid.
ing a omdcway for dle <ial yiovemernt of a
l?ev fhelem of a tumbler mounted in sa

[S72%

e

[t

1 broad path of transv erse movement,
§al d t ambler being uebly recipro U‘He trans-
\'useh/ in one position of Iateral adj '
and -said Lumbler and a laterall
portion of said cylm@er uemo
interaction: m another lateral position of
adjustment of said 1 tumbler, said "*amUe1 be-
ing plowdefl with a slot cammisjzlo a con-
Lmvautvon of the OhIdeVV'&Y of said ‘vlmder
and 2 adapted. 1*1 the first mentioned lateral
position of said tumbler to be aligned with
said gLuJeway whereby a key entering said
guideway and said SlOu will maintain said
tumbler in a position for iree iransvers Te-
clprocauon )
. In a device of the character descmbw,

AO]T‘leC‘ 101‘

, the combmamoq with a barrel member pro-

40
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vided with a

tumbler receiving opening, of
¥:) tlansvcrsel_y apertured cylmcer member
rotatable therein and provided: with an ax-
ially . extending guideway for a Ley. a tur-
bler in the transverse apertuw of the eylin-
der member and adapted for free transverse
Teciprocation on a given pmth in said aper-
tuire, said tumbler bemo of a size pcrm'ttmo
it to be la aterally mupl rced with reference
to said path and being provided with a slot
so positioned. that when said tumbler is in
said path said slot will be aligned with said
guideway, said tumbler and adjacent Iateral
portions of said barrel member being pro-
vided with teeth adapted  for mtemc’mon
when said tumbler is chsplaced 11'( m - said
path as aforesaid. -

3. In a lock having tumblers arranged for
retraction upon key insertion; the combmﬂ-
tion with a barrel provided with a tumbler
recelving opening, “of a cylinder rotatably
mounted in said barrel and provided \Vl‘rh
a transverse aperture bounded on one side by
a serrated wall and having an axially ex-

‘tending guideway. 1nbersect1n said aperture,

and a plurahty of slotted tumolers recipro-

1,600,661

cable’ transversely in the aperture of said

cylinder in a pwdete1 mined path, said tum—
blers having seirated margin aﬁhpuad for
interaction Wlth said \‘"111 when' displaced
from said path and being of such a size that
in said path their respective margins will
not inter AC{; with said wall, together with a

key Lecenm le in the zmdeway of said cx” -

inder

and in the slots of said tumblers and
ndupted to align said tmm,lels on said pwth,

said key hw‘ g Cits sides formed: for -

téraction -with the end of the slots in said

tumblers to reciprocate said’ tumblers in said
path ¢ LO retracted pus'tmn in said cylmder
ﬁ-. In a lock having tum blers ad'apued for

ith a barrel meémber h“vmo tumbler
receiving o*agmngs,’
monmeJ therein and’ provided with an ax

¢ erture having a serrated side wa, 1.
4 7hu'ahty of Lum”ers tramnsy rsely recip-
rocable In said apertme along a given pa;h
d of a size such 25 5o be adqptOd fo*“
¢ emeut from said path, said tumblers be-

*d \\uth blots huvmcr side” mar-

lunmels are in said path and
, gins  variously positioned
h *uueﬂcb to ‘the centers of said tum-
e, Lcei

{h uhe sermted i1l or the

‘sverse reclp; oca-
Unn when di gwaced from said path, and a key

mon upon key insertion, the combina-
of a cylinder romtab]y»

rextending guideway and ‘with a ‘tra:ns— '

aldeway when “the

1pon said tumblers adapted for.

76
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reciprocable in said guldeway and havmo{'

sides adapted to fit closely within the side
marging of the slots of said tumbler“ where-
by to position said tumblers on said path
upon insertion, said key Having end mar-
gins adapted for interaction Wlth the end
margins of the slots of said tumblers in a
manner to reciprocate said tumblers trans-
versely into 1'et1aCLed posmon W]thl"l said
eylinder:

5. In a lock having tumblers adnptea for
_retraction upon key insertion; the combina-

tion Wth a barrel member havmc tumbler

receiving openings, of a cylinder 1‘0tataolv i
mounted th ercm de plovmed with an ax-

ially extending guideway and with a tr m)s~
verse "lDCLLHlb having a serrated side wall,"
ity of tumblers: tra ?LJVL,LSDIY rec LPI‘O-
cable in - sald aperture along a given path
and of a size such as to be adapted for “dis:
placeraent from said path, said tumblers be-
g provided with slots having side margins
a ug ved with said ouldew‘xy when the respee-
tive tumblers are in said path and having
end margins leously positioned with rei-
erence to the centers of “said tumblers, teeth
upon said tumblers adapted for interaction

with the serrated: wall oi the aperture in

said cyhnder Whe1 eby sa1d tumblers mcw 1n-

Iin
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teract with said cylinder to restrict their
freedom of transverse reciprocation when
displaced from said path and a key vecipro-
cable 'in said guideway and having sides
adapted to fit closely within the side mar-
gins of the slots of said tumblers whereby
to position said tumblers on said path upen
insertion, said key having end inargins
adapted for interaction with the end mar-
gins of the slots of said tumblers in a man-
ner to reciprocate said tumblers transversely
into retracted position within said cylinder,
the tumbler receiving openings of said barrel
member having beveled margins formed to
interact with the teeth in the margins of
said tumblers whereby said tumblers may be
interlocked either with said barrel member
or with said cylinder. :

6. In a lock, the combination with a cylin-

der having a transverse aperture and being
provided with a longitudinal keyway, of
serrations on one side wall of said aperture,
slotted tumblers adapted for longitudinal
and lateral movement in said aperture and
provided with serrations adapted to mate
with said serrations in said aperture wall,
and a key slidable in said keyway and fitting
closely the said keyway and said slots where-
by to align said tumblers for free longitudi-
nal movement in said transverse aperture
and away from the serrations of the side
wall. -
7. In a device of the character described, the
combination with a relatively impenetrable
shell having an annular side wall and an an-
nular face provided with an opening, of a
vage fitted within said- shell and provided
with an inwardly extending shoulder on its
end remote from the opening of said shell
and a differentially diametered-cylinder ro-
tatable within said cage and including a pér-
tion journaled in the opening in the annular
face of said shell, a shoulder abutting the
interior of said shell adjacent said opening,
a second portion journaled within said cage
and a second shoulder abutting the shoulder
of said cage, said cylinder being provided
with a key slot opening through the portion
thereof which is journaled in the opening of
said shell. P

8. In a device of the character described,

~ the combination of a lock cylinder- member

65
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provided with an enlarged cylindrical cen-

tral portion terminating in peripheral shoul-
ders and having an axially extending key
slot and a transversely extending tumbler
aperture, a plurality of tumblers in said
apertures each provided in an-intermediate
‘portion with an opening adapted to be en-

tered by a key in said slot, a cage compris-

ing a lock barrel element and adapted to fit
about the enlarged intermediate portion of
said cylinder, a flange connected with said

=

cage and adapted to abut one of said shoul-
ders, and a hardened metal case comprising
a shell adapted to receive said cage and pro-
vided with a central aperture of a size adapt-
ed to receive that portion of said eylinder
beyond the other of said shoulders.

0. In a device of the character described,
the combination with a lock cylinder having
a transverse slot, of tumblers reciprocable
transversely of said cylinder, a barrel:cage
provided with an opening in which said
tumblers are receivable in one position of
said cylinder, a shell enclosing said cage and
provided. with notches in its margins, lugs
connected with said cage and engaged in the
notches of said shell,- whereby to key said
cage to said shell, and a stop plate compris-
ing a collar having interiorly projecting lugs
engageable in the said slot of said cylinder
and a flange projecting radially from said
collar and extending arcuately thereabout
and terminating  in a shoulder adapted to
abut one of said lugs. . ' -

10. In a device of the character described,
the combination with a lock cylinder having
a transverse aperture provided in a side wall
with a series of pointed teeth, of a tumbler
reciprocable in said aperture and having an
end adapted in one position of said tumbler
to register with the periphery of said cylin-
der, said tumbler being provided along one
of its sides with pointed teeth so disposed
that in said tumbler position the points of
said teeth will register with the points of
the .teeth of said cylinder, whereby said
teeth can mesh only when said tumbler is

‘not in said position of registry.

11. Ina deyice of the character described,
the combination with a barrel having a lat-

70
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eral opening and a cylinder rotatable in said -

barrel and provided with a transverse aper-
ture registerable with said- opening, of
pointed teeth projecting laterally into said
aperture from a portion of said cylinder in
a regular series, and a plurality of tumblers
reciprocable in said aperture and receivable
in the opening of said barrel, said tumblers
being of a length corresponding substan-
tially to the diameter of said cylinder and
being adapted in predetermined positions
to register at thelr extremities with the out-

side of said cylinder, and pointed teeth pro--

jecting laterally from a plurality of said
tumblers complementary to the first men-
tioned teeth, said last mentioned teeth being

105
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so disposed with reference to the tumblers .-

from which they project that in said position
of registry with their respective tumblers
they will present their points to the points of
said first mentioned teeth, whereby to pre-
vent -meshing of said teeth when a given
tumbler is'in said position. ' 3

ROBERT K. WINNING.
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