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This invention velates to improvements in
Tocks and its purpose is to provide an im-
proved device which cannot be readily picked
or released by unautherized persons. The

5 invention relates particularly to a 10('1\ com-
prising a plurality of twmblers which ave
.zll"pf'\fl to be aligned with each other by
E\c» to release the movable part of the lock
and which aum watically assume positions,

10 when the key is withdrawn, whereby the un-
autherized pchmo or releasing of the mov-
able part of the lock in effectiv elv prev ented.
A further object of the invention is to provide
a lock wmpu%mo two sets of tutublers, those

15 in one set being adapted to move in one diree-
tion when the key is withdrawn while those
in the osther set move in another direction.
A further feature is the provision of a plu-
rality of series of tumblers adapted to move

20 in different directions and capable of being

aligned by a single key to release the mov-

able part of the Tock. "A "Ulﬂl@l 1eatme of
the 111\'0114 ion is the pl()\lﬂ()ll of a lock of the
barvel and eylinder type comprising tumblers
which are moved into enga geant with
notches in the barrel by means of springs
when the key is withdrawn. Other objects
relate to various features of construction and
arrangement of the locking device which will

30 appear mere clearly hereinafter.

The nature of the invention will be under-
stood frem the following specifieation taken
with the accompanying drawings in which
one embodiment ig illustrated.

25 Inthe drawings, Mg, 1 shows a longitudi-
nal vertieal section through a lock embadying
{he invention, a key belng shown in position

» release the tnmbilers; FIQ 9 shows o frans-
verse vertical seetion ou the line 2—2 of Tig,

a 1, I 4. 3¢ Ix()\\s a longitudinal section on the
line 3—3 of Fig. 1; P]o 4 shows o transverse
vertieal section on the line é—imﬁ 1; Fig.
5 shows a sectional view similar to i1 u -} Wlth
the key withdrawn; Fig. 6 shows a vear end

45 . elevation of the loc king device; and Fig, T
shows a front end elevation of the barrel and
cylinder.

As illustrated in the d ‘m‘."ings the inven-
tion comprises s eylindrical barrel 10 which is

50 adapted to be rigidly secured against longi-

tudinal or transverse movement in the frame

of the lock or in the casing to which the lock
is attached. This barrel 1s provided with an
internal eylindrieal hore 11 terminating at its
forward end at the internal annular shoulder

o
<t

<o

o
[

12 which is formed at the end of the enlarged
bore 13. This barrel forms a support for the
movable lock eylinder 14 couu)nsmo two
coriplementary members 15, each of which is
semi-cirenlar m eross-secti ion as shown parti-
cularly in I'ig. 7, these members being placed
togother w l“i “their flat sides in contact and
being united by a cap or collar 16, The mem-
bers 15 ave provided with semi-cireular shoul-
ders 17 adjacent their ends, forming together
a complete annular shoulder or pm]ectlon
over a portion of which the cap 16 15 adapted
to pass. The cap has an annular flange 162
at 1ts outer end whl('l engages the outer edge
of the shoulder 17 and st its other end the
collar is swaged or inturned into an annular
groove 18 which is formed adjacent the shoul-
ders 17, 'The '”p l() 1s adapted to fit and re-
volve tn the bore 13 while the membars 15 of
the cylinder ave adapted to revolve in the bore
11, At tmu mmﬂ ends, the complementary
members 15 of the barrel are united by an end
plate 20 which is of a diameter ﬂ(lapteﬂ. to fit
1110 enlarged counter bore 21 of the barrel
10, The plwto 20 is provided with apertures
29 \\hv(h are engaged by two longitudinally
extending lugs 23" formed mteowllv with
the members 15 and the ends of these lugs

ave viveted to secure the plate in place on the

cylinder. A pin 24 is eccentrically mounted
on the plate 90 and is adapted to engage
and cperate the lockinoe bolt, or the like, when
the ey Ainder 14 is rotated, the angular move-
vient of the cylinder bemu llmlt(‘d by the lug
25 on the barrel engaging the end walls of
the noteh 26 in the plate 20.

Before being assembied in the manner
above described, the comblementary members
15 of the eylinder arve pm\i(iod on their flat
sides with vegister m'_: greoves which together
form the key slot 28 extending long gitudinally
completely tgnmwh the C\'Imdel This key
slot ix sibstantiall v rectangular in cross-sec-
tion but is provided on one side with a greove
29 of vectangular cross-section extending
laterally from the slot tl woughout its lenoih,
anid on the other side a V-shaped projection

30 extends latevally into the ke) slot through-
out its length. The key 31 is provided with
a fiat biade 32 adapted to fit closely the sht

28 and Iy pvwldvd on one side with a rib 83
adapted to fit the groove 23 and on the other
side with a V-shaped groove 34 adapted to
receive the V-shaped projection 30. In addi-
tion to these features, the complementary
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members 15 of the cylinder are provided with

a series of transverse grooves, extending ver-
tically, as shown in I ig. 1, and iormm Tec-

tangular tumbler slots 35 as illustrated par-
ULu]'U‘H in Fig. 8. These slots extend com-
plotely thr ousm the cylinder 14 and are
adapted to be o“cupl d by movable tumblers
which are capa :ble of being aligned witl 1 each
other by the key 31, Inthe embodiment illus-
trated, Jlme are five tumbler siots and “ench
of these, k\wpt the middle one, is cecupled ¢
by a pair of tumblers 36 having the form
iflustrated particularly in Figs. 1 and 2.
These tuinblers have curved Q::{rem‘ ties which
are adapted to fou 1 continuations oi *ho pe-
ripheral sm‘-ﬂm of the cylinder when they
me aligned with each: other by th( key, and
they ave provided with J‘G”i"l*ill]& Jmis or
openings 37 adapted to receive the key. These
glots ov openings 37 are of different dimen-
sions in the diffevent tumblers, as shown par-
ticularly in Fig. 1 and are adapted to be
engaged by the various projections 38 and
cLeprL sions 39 which are formed in the upper
and lower edges of the key so that when the
key is phced in the key siot 28 the Lamkﬂen
align with each other as shown in Fig. T and
perm_.,t the rotation of the f*yimdm' i4 in
the barrel 10. When the key is withdrawn
thm‘e tumblers 86 arc adapted to pass by
gravity into one of the longitudinal grooves
40 which are formed in the inner wall of the
barrel 10 on the upper and lower sides of the
cylinder. When the tumblers thus engage
these grooves, the rotation of the f‘*jll‘l(‘u: 18
preven nted by the engagement of the extremi-
ties of the tumblers with the lateral sides of
the grooves.

For the purpose of more effectually ove:
coming the possibility of aligning m«) th
blers in the ¢ylinder without {he use of a kcv
of the proper configuration, an a(‘m{m al

pair of tumblers or latch mfmb g 45 ave
mounted in the middle tumbler slot 35, These
nue:nmdmt tumblers 45 have the form

shown particnlarly in Figs. 3, 4 and 5, wheve
it will be seen that cach tumbler comprises
a body portion 46 having formed U\o;‘eln a
substantially rectangular key slot 47 adapted
to be closely fitted transversely by the key
blade 32. I8ach key slot 47 is pr m'vT 1 on
onc side with.a V-shaped notch 48 ¢ on
the cother side with a curved notch 49 for a
purpose to be hereinafter deocribcd Hach
tumbler is further provided on cne side with

a projecting arm 50 and on the ot} or side
with a projecting arm 51, the arm 51 on one

tumbler 45 being m'rsz‘ed on the same side
of the key slot as the arm 50 of the other
tumbler 45. These projecting arms 50 and
51 are adapted to extend into
which extend Iaterally from the
tumbler slot thro uoh the walls
plementary thnder membersg 15, The aper-
inres 52 are counterbored as shown at 522 to
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receive coiled Spl‘h10° 54 which extend be-
tveen the shoulders at the ends of the counter-
bores and the shoulders 55, which are formed
fhe arms .ﬂ, <o that one p] ing 54 tends to
force one of the intermediate tumblers 45
laterally in one direction while the other
spring 54 tends to force the other tumbler
4«5‘]1@1‘“11‘7 in the other direction. When
‘orced apart by the sprin 128, the arms
aO which a are moved in opposite divections
c yted to engage notches 57 in the inner

he barrel 10, tl 1S pre eventing rotation
thin the barrel und supple-
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391 and when the key is

59 whi (’lv -01‘ ned
puu s of the key slots
45, as m( \‘ n mn 1*10 '“.

.\'1” enﬂas‘c Lhc ‘

the twmblers

erally in one directi

it ing 54 whil e ﬂ i ;
o}ms ite the rib 33, ’vﬂl e the curve
noteh 49 In the other tumbler 45 and force
that tumbler therﬂly in the other (’Li"ectmn
against its spring 54, until the two & mﬂﬂe
45 oceupy posmoa whcrﬂm the key slotg 47
register with each other and wherein he AT
50 wiil have b“en withdrawn ea: re

the notches 57. The blade 2 o tho

then be ¢ :ompla ely inserted to e ’d

iz:mb‘w% 6
in the barre

er alignment of ihe
cvhnqer 14 can be turned
operate the locking bolt.
Hrom he foregoing description it will be
apparent { fhat in order to eifect the proper
registry of the tumblers 45 a key must e em-
ployed which exactly fits the key-slots 47 inn a

ate
LT

Jator:u direction und  which ﬂ]s) hag the
surfaces to operale -
rement with the notel and

1*1(\5;0 tunbl lers ar

note }*es
r-n,p}!():

T "m ased by

11\

movement of the Vhl\(’u*l The fprnm' “c’fu—
ated tumblers have the further tage
that they positively engage the s 5T
when the key is withdra umblers
45 meve in o i rection ab the
movement of the main tumblers hich
further increnges tnc dugml'ﬂ £ 7. &
proper th‘ nm of all of ‘ at
ore time without the use of a pro pez by formed
key. The transver %“1** Moving tmblers 45

]1\,\ ge

]

ma

d alone in any desived number ov

ton with any desived forms of
lm other tumbler slots.
nay be used in e:tch
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One or more *‘
tumbler slot and the
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tumblers may be Iocated in any selected slot
or slots.

Although one form of the invention has
been shown and described for purposes of
llustration, it will be understood that it may
be constructed in various other forms with-
out departing from the scope o the appended
claims.

I claim:

1. The combination in a lock of & member
having a key slot and tumbler slots, a and

pzm of laterally movable and oppositely

tidable spring actuated means located in one
of said tumbler slots and adapted to be re-
ipased by the insertion of a key ‘n said key
slot, for normally preventing the operation
of aaid lock.

2. The combination in a lock of a member
having a key slot and other slots, a vertically s
movable latching member in some of soid
other slots extending transversely to said
key slot and operating normally to prevent
the movement of said first- nmned member,
and a paiv of laterally movable and opposite-
Iy slidable latching 111(’1)’11)"1‘\‘ in another. of
said other slots extending transversely to
sald key slot and transve ‘r%elv to said first-
named latching member for novmally pre-
venting the movement of said first-named
imember.

3. A lock of the class described having in
combination, an actuating member provided
with  diametrically oppf)se(‘ stots, tumblers
mownted in one of said slots and havi mg out-
wardly projecting arms mounted in diametri-

cally opposed slots, springs In said latter slots
engaging the tumblers for moving and hold-
ing the same later: ally in oppobue du‘eulom,
and a smtlonmrv member having a recess
dd&pti‘d to be engwed by said tumblers.

. The combination in a lock of a gravity
actuated tumbler in a tumbler slot, lateraily
movable and OpUO%lt{‘lV slidable spring actu-
ated tumblers in awother tumbler slot mov-
uble at vight angles to the direction of nove-
ment of sald gravity actuated tumbler, and o
kev for operating all said tumblers indepent l-
ently of each other.

The combination in a lock of a rotatuble
niember having a key slot, a set of tumblers
mounted in said member and having slots
adapted to register with said key slot, a sta-
tum Wy member having a recess Ld(qned to
be engaged by said tumblers when the key is
withdrawn from the slot, a second set of
tumblers movable tr Lll%vCI‘SL‘ly to said fivst
named tumblers and having slots to be en-
ga Ofd by said ch said smuolmry nmember
ng notchen to be engaged by said last
med tumblers, and means for moving
sadd \emml set of tumblers later 2ily in oppo-
site directions when said key is mn’mved.

6. The combination in a lock of a rolatable
cylinder having a key slot and a plurality of
tumbler slots mtelsecuno said key slot, a set

nen

turmblers mounnted in some of said tumbler
and having parts adapted to be en-
ged by a key inserted in said key slot, a bar-
ol having recesses adapted to be engaged by
said tumblers when said key is withdrawn, a
sceond set of tumblers independently mount-
ed in another of said tumbler slots and hav-
ing parts adapted to be engaged by said key,
sald l)nno’ having notches adapted to be en-
wred by saiud lasi { named Lll’llbl(‘l’b when said
Lu’ 18 \\uh(]m\\n. and springs mounted In
the slots and engaging said second set of tum-
blers for moving the latter laterally in oppo-
site divections when said key is removed.
The combination in a loclk of a mtai’-
able eylinder having a key slot and a plu-
r:x,i‘;ij,f of tumbler siots intersecting said key
slut‘ set of tamblers mounted in some of
ald lnmhlu slots and having pu." ‘nhpt(\l
to be engaged by a key inserted in said ! key

(/

slot, a barrel having a recess adapted to be
engnged by said tumblers when said key is

withdra vwvn, and a second set of tumblers
separately mounted in another of said tum-
bler siots and having parts adapted to be ex-
gaged by said key, said cylinder having aper-
tures communic: ating with the other of said
tumbler slots (‘“Cnpled by said second-named
tumblers, said second- named tumblers hav-
ing arms extending into said apertures,
springs onmwllnﬂ said arms for noving the
second named tumblers laterally in opposite
directicns with respect to each other, said
barrel having notches adapted to be engaged
l)y the extremities of said arms when said leey
i withdrawn from said slot.

8. The combination in a lock of a rotatable
cy llndor having a key slot and a plurality ot
mmblm slots intersecting said key slot, a
Qef of tmublers monnted in some of said tum-

bler slots and having parts adapted to he en-
0‘1“9(1 by a key inserted in said I\e\' slot, a
Larrel havi ing a recess adapted to be engaged
by said tumblers when said key is withdrawn,
a second set of tumblers mounted in a slot
intermediate said -1l nuo'] tumbler slots
and having parts adapled to be eng: aged by
said key, sald eyvlinder having apertures com-
municating with the other of said tumbler
slots occupied by enid second-named tum-
blers, said second-named tumblers hd\'iug
arms extending into said apertures, said bar-
rel having notches adapted to be engaged by
the e:\'tremities of said arms when said key
is withdrawn from said slot, and springs for
moving Lmtox:zllv and in opposite directions
said second-named tumblers on withdrawal
of said ley.

9. The combination in a lock of a rotatable
cylinder having a key slot and a phn ality of
tumbler slots intersecting said key slot, a set
of tumblers mounted in some of said tumbler
slots and h‘winsz‘ parts adapted to be engaged
by the edge of a key inserted in said key slot,
abarrel having a recess adapted to be engaged
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by said tumblers when said key is withdrawn
seeond set of tumblers mounted in the oth or
s said tumbler slots and having 3)&1@ adapt-
ed to be engaged by the flab sic & wid key.
said eylinder ) 1aving apertures umnmuu-m-
ng w ith other of said tumbler sic
L} said second-named tumblers, s
nmned tumme hm g arus m te

auaphd to bo “ngu%u UJ ‘ai}«e e
said ‘U‘I‘ﬂ‘% when it]
said key slot, and .e‘l' ending normall]
move said second -nai te ﬂblu.,> late
and In opposite directions s '
nmns inte said noluseh

The combination in a iloclk of a
a L\ Lmd(u mounted to rotate in said
said cylinder being pro wided with »
of tumbler i

slots and a i
aald tumbier slots, a set or €
in some of said tumbler slot
tures therethrough Juzmuc\’t
said key siot, a ley me
operate said tumblers by engages
walls of said ‘IPOMW‘“.J said b
notches adapted to be e
blers when said key i€ v
sot of laterally movable : u& f;p.xw
able tunblers movnted in other ol ¢
bler slots and having apertures
register with snlc{ leey slot and (o
fitted transverse Iy b\ said

tending to move said second 1
transversely to the divection of
of said first named: tumblers, s
ing notches adapted to be engag
said second-named tumbiers
18 Wihhdl'ﬂ wn from said key slot.

. The combination in alock of a vot:
member having a tumbler slot and a leey s
iritersecting s ud tumbler slot, a pair of ¢
blers mm’l\tad in sald twnbler slot h :

} ertures adapted to register with sakd key
slot, means tendmo to moy 1
Taterally and in umoun@ divec
having parts 3
to effect the reg
said key slot.
The combination ina
member having a tumbler s
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}ﬁels mount cf in said tux
apertures thi \mih. ug
with said key

"nuJCL (b]:) sriures

diiferent conli
move said t

wnd a key h:‘u‘“ ing part
notchey to efiect a rev

tw[ bl ers
with sait 1 I
i3, Fh
mber ha
intersecting

being

tendis

pnix' 0 .
satd :‘;:ux in

od to register

woIn

teo sl “})’\1"!!1,
‘ i HY

« o
alocitofa mummw

yian "‘ul“ 2810 (3}\’0( 1

tw
reg
’fl' m g
member,
and hold s
and said ar ;
ings, o st atu,nu L’3
uapwd iu e
eralw

ertures adapted to
, aring project
P enings 1n K‘11(1
tom’e' to move
)pos‘ié’ 'ﬁrtciziom
£owith said open-
l‘li{\l]lg D(‘t'- 103
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said t b?ers‘ in ¢
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, ﬂh(i n oy
d tumblers
of wand 1\; v
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