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This invention relates to improvements in 
locks and its purpose is to provide an im 
proved device which cannot be readily picked 
or released by unauthorized persons. The 
in ention relates particularly to a lock coln 
prising a plurality of tumblers which ai'e 
adapted to be aligned with each other by a 
key to release the movable part of the lock 
and which automatically assume positions, 
when the key is withdrawn, whereby the un 
authorized picking or releasing of the low 
able part of the lock in effectively pievented. 
A further object of the invention is to provide 
a lock comprising two sets of tunblers, those 
in one set being adapted to move in one direc 
tion when the key is withdrawn while those 
in the other set move in another direction. 
A further feature is the provision of a plti 
l'ality of series of tumblers adapted to move 
in different directions and capable of being 
aligned by a single key to release the nov 
able part of the lock. A further feature of 
the invention is the provision of a lock of the 
barrel and cylinder type comprising tumblet's 
which ai'e moved into engagement with 
inotches in the barrel by means of springs 
when the key is withdrawn. Other objects 
l'elate to various features of construction and 
arrangement of the locking device which will 
appear more clearly hereinafter. 
The nature of the invention will be under 

stood fron the following specification taken 
with the accompanying drawings in which 
yine e: bo dinlent is illustratel. 

in the drawings, Fig. 1 shows a longitudi 
nal vertical secti: In through a lock enabadying 
the invention, a key being shown in position 
to 'elease the tiriziiiers: Fig.2 show's trans 
ve':e vertical settion on the line 2-2 of Fig. 
1 : Fig. 3 shows a longitudinal section on the 
line 3-3 of Fig. 1: Fig. 4 shows a transverse 
vertical section on the line 4-4 of Fig. 1; lig. 
5 shows a sectional view similar to Fig. 4 with 
the key withdrawn: Fig.6 shows a rear end 

g device; and Fig. 
si?) ws a front end elevation of the barrel and 
cylindel'. 
As illustrated in the drawings the inven 

tion comprises a cylindrical barrel 10 which is 
adapted to be jigidly secured against longi 
tdinal or transverse novelinent in the fraine 
of the lock or in the casing to which the lock 
is attached. This barrel is provided with an 
internal cylindrical bore 11 terminating at its 
forward end at the internal annular shoulder 

12 which is formed at the end of the enlarged 
bore 13. This barrel forms a support for the 
movable lock cylinder 14 comprising two 
couplementary melabel's 15, each of which is 
Semi-circular in cross-section as shown parti 
cularly in Fig. , these members being placed 
togethe' with their flat sides in contact and 
being united by a cap or collar 16. The mem 
bel's 15 are provided with semi-circular shoul 
del's 17 adjacent their ends, forming together 
a couplete annular shoulder or projection 
over a portion of which the cap 16 is adapted 
to pass. The cap has an annular flange 16 
at its oute?' end which engages the outer edge 
of the shoulder 17 and at its other end the 
collar is swaged or inturned into an annular 
groove 18 which is formed adjacent the shoul 
ders 17. 'i`ine cap 16 is adapted to fit and re 
volve in the bore 13 while the membal's 15 of 
the cylin: lei are adapted to revolve in the bore 
11. \t their ine' ends, the complementary 
inheinbei's 15 of the barrel are united by an ent 
plate 20 which is of a diameter adapted to fit 
the enlarged counter bore 21 of the barrel 
10. The plate 20 is provided with apertures 
2:2 which are engaged by two longitudinally 
extending lugs 23 formed integrally with 
the nei alber's 15 and the ends of these lugs 
are riveted to secure the plate in place on the 
cylinder. A pin 24 is eccentrically mounted 
on the plate 20 and is adapted to engage 
an operate the lockin or bolt, or the like, when 
the cylinder 14 is l'otated, the angular innove 
ent of the cylinder being limited by the lug 

25 on the l): 'el engaging the end walls of 
{ lhe otch 26 in the plate 20. 

Before reing assenlied in the manner 
alb, o ve dest’’idel, the coupleinentary member's 
15 () the cylinder ai'e provised on their flat, 
isides with 'egistering grooves which together 
for in the key slot 28 extending longitudinally 
completely through the cylinder. This key 

is 81 l)stantially rectangular in cross-sec 
tion it is provided on one side with a groove 
29 of 'ectangular cross-section extending 
iaierally frolin the slot throughout its length, 
and on the other side a V-shaped projection 
30 extends laterally into the key slot through 
ont its length. The key 31 is provided with 
a fiat biade 32 adapted to fit closely the slot 
28 and is 'ovided on one side with a rib 33 

sit is 

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 Vei'- 
ticaily, as shown in Fig. 1, and forming rec 
tangular tumbler slots 35 as illustrated pai 
ticularly in Fig. 3. These slots extend coin 
pletely through the cylinder 14 and are 
adapted to be occupied by movable tumblers 
which are capable of being aligned with each 
other by the key 31. in the embodiment illus 
trated, there are five tumbler sioits aindi eich 
of these, except the niddie one, is occupied 
by a pair of tumbes 36 laving ühe forn 
illustrated particularly in Figs. 1 and 2. 
These ti) liershave cu: yed extrenities which 
tre adapted to fol';n Continuitations of the pe 
ripheral surface of the cylinder when they 
are aligned with each other by the key, and 
they are provided with rectangular slots OF 
openings 37 adapted to receive the key. These 
slots or openings 37 are of different dimen 
sions in the different tumbiers, as shown pa.3'- 
ticularly in Fig. 1 and are adapted to be 
engaged by the various projections 38 and 
depressions 39 which are formed in the upper 
and lower edges of the key. So that when the 
key is placed in the key siot 28 the tumblers 
align with each other as shown in Fig. 1 and 
permit the rotation of the cylinder 14 in 
the barrel 10. When the key is withdrawn 
these tumblers 36 are adapted to pass by 
g!'avity into one of the longitudinal grooves 
40 which are formed in the inner wali of the 
barrel 10 on the upper and lower sides of the 
cylinder. When the tumblers thus engage 
these grooves, the rotation of the cylinder is 
prevented by the engagement of the extreini 
ties of the tumblers with the lateral sides of 
the grooves. 

For the purpose of more effectually ove:- 
'Oming the possibility of aligning the tun 
blers in the cylinder without the use of a key 
of the proper configuration, an additional 
pair of tumble's or latch meinbers 45 are 
no inted in the middle tablersiot, 35. These 
i termediate tumble’s 45 ha ve the fo’r 
show particularly in Figs. 3, 4 and 5, wihei'e 
it will be seen that each tiliable comprises 
a sody portion 46 having for), led the ein a 
substantially rectanguiar key slot 47 adapted 
to be closely fitted transversely by the key 
blade 32. Each key slot 47 is provided on 
one side with a V-shaped notch 48 and on 
the other side with a curved notch 49 for a 
purpose to be hereinafter described. Each 
tumbler is further provided on one side with 
a projecting arm 50 and on the other side 
with a projecting arm 51, the alm 51 On one 
tumbler 45 being arranged on the same side 
of the key slot, as the aria 50 of the other' 
tumbier 45. These projecting airlins 50 and 
51 are adapted to extend into aerilii'es 52 
which extend laterally frol) the intermediate 
tumbler slot through the walls of the coin 
plementary cylinder members 15. TÍThe aper 
tres 52 are counterbored as shown at 52° to 
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receive coiled springs 54 which extend be 
tween the shoulders at the ends of the counter 
bores and the shoulders 55, which are formed 
o) üle 3'32s 51, so that oine Spring 54 teindis to 
force one of the internaediate tumblers 45 
latei'aliy in one direction while the other 
spring 54 tends to force the other tumble!" 
45 laterally in the other direction. When 
this forced apart by the springs, the aims 
50 which are noved in opposite directions 
are adapted to engage notches 5 in the inner 
wall of the ball'ei 10, this preventing rotation 
of the cylinder Within ille barre and Supple 
is entiag the action of the limble's 36. 
The blade 32 of the key is provided with an 

angulair extreinity 32º a indi vyheid the key is 
inserted into the cylinder this v-shaped ex 

all open trelnity is adapted to engage tile Shail 
ing 58 willich is formed by the registering 
portions of the key slots 47 in the tunbler's 
45, as shown in Fig. 5. As the key is forced 
inwardly, the rib 33 on One side of the key 
will engage the W-shaped notch 48 in One of 
the tirinbers diš and force that t! aniller lat 
erally in one direction against the action of 
its spring 54 while the flat side of the key, 
opposite the rib 33, Will engage the Curved 
notch 49 in the other tunnbier 45 ind oi'ce 
that tunnbier laterally in the other direction 
against its spring 54, until the two tumblers 
45 occupy positions wherein the key slots 47 
register with each other and wherein the airlins 
50 wiil have been withdrawn entirely frea 
the notches 57. The blade 32 of the key can 
then be completely inserted to effect the pro 
er alignment of the kimblers 36 SG 
cylinder 14 can be turned in the barrel 10 to 
(operate the locking bolt. 

From the foregoing description it will be 
apparent that in order to effect the prope:' 

that the 
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registry of the tumblers 45 a zey must be em:- . 
ployed which exactly ?its the key-sio is 47 in a 
late:'ai direction ind which also has the 
proper lateral Stirfaces to operate the tilan 
blei's by engagelnent with the inotche 
49. Irina-3}} atrich ;as ilin es e ?R}}} bieg's are 
by springs 54. which positively press 
cally so that the arias 
notches 57, it will be seen that these tailblers 
cario be released by any sligat vibratory 
i:hovenient of the cylinder. The spring act - 
ated tumblers have the further advantage 
that they positively engage the recesses 57 
when the key is withdrawn. The unbier's 
45 nove in a direction at right angles to the 
movennent of the Mhain turnbers 36 which 
further increases the difficility of ef y of effecting a 
proper alignment of all of the triablers at 
one time without the use of a properly for hed 
key. The transversely noving tunnbiel's 45 
inay be used alone in any desired number Gir 
in combination with any desired if 
trainiei's located in the other tumbler slots. 
One or more tumble's may be used in each 
tumbler slot and the transversely moving 
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tumblers may be located in any selected slot 
or slots. 
Although one form of the invention has 

been shown and described for purposes of 
illustration, it will be understood that it may 
be constructed in various other forms with 
out departing from the scope of the appended 
claims. 

I claim: 
1. The combination in a lock of a member 

having a key slot and tumbler slots, and a 
air of laterally movable and oppositely 

siidale spring actuated means located in one 
of said tumbler slots and adapted to be re 
leased by the insertion of a key in said key 
slof, for nor), ally preventing the operation 
of said lock. 

2. The combination in a lock of a member 
having a key slot and other slots, a vertically 
movable latching member in some of said 
other slots extending transversely to said 
key slot and operating normally to prevent 
the movement of said first-named member, 
and a pair of laterally movable and opposite 
ly slidable latching members in another of 
said other slots extending transversely to 
said key slot and transversely to said first 
named latching member for normally 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 opposed slots, tumblet's 
motinted in one of said slots and having 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 laterally in opposite directions, 
and a stationary member having a recess 
adapted to be engaged by said tumblers. 

4. The combination in a lock of a gravity 
aciliated tumbler in a tumbler slot, laterally 
movable and oppositely slidable spring actu 
ai el tumblers in another tunniler s?ot inov 
: bie at right ansyles to the direction of innove 
Innen of sail gra yrity actuated timoler, and a 
key fer operating all said (timbers indepenti 
ently of each other. 

5. The combination in a lock of a rota table 
nember ha ving a key slot, a set of tunnoller's 
not intel in said member and having slots 
adapted to register with said key slot, a sta 
tionary member having a recess adapted to 
be engaged by said tumblers when the key is 
withdrawn from the slot, a second set of 
tumblers movable transversely to said first 
named tumblers and having slots to be en 
gaged by said key, said stationary member 
having notches to be engaged by said last 
entioned timblers, and means for moving 

said second set of tumble's laterally in oppo 
site directions when said key is removed. 

{3. The combination in a lock of a rotatable 
cylinder having a key slot and a plurality of 
tumbler slots intersecting said key slot, a set 

3. 

of tunbiei's mounted in some of said tumbler 
slots ind having parts adapted to be en 
gigedly a key inserted in said key slot, a bar 
rel having recesses adapted to be engaged by 
said tumblers when said liey is withdrawn, a 
Si cºnd set of tumblers independently mount 
et in a Hother of Said tumbler slots and hav 
ing parts adapted to be engaged by said key, 
Saied by R "rei having notches adapted to be en 

te by said last named tumblers when said 
is withdrawn, and springs mounted in 

ie slots Rnd engaging said second set of tum 
her's for moving the latter laterally in oppo 
site directions when said key is renoved. 

7. The colnlination in a lock of a rotat 
alle cylinder having a key slot and a plu 
'ality of turnier slots intersecting said key 
slot, a set of timbler's mounted in some of 
said tailler slots and having paris adapted 
to be engaged by a key inserted in said key 
slot, a barrel having a recess adapted to be 
engaged by said tumblers when said key is 
withdrawn, and a second set of tumblers 
separately mounted in another of said tum 
bie' slots and having parts adapted to be en 
gaged by said key, said cylinder having aper 
tull'escoil municating with the other of said 
tumble' slots occupied by said second-named 
tumble's, Said Second-named tumblers hav 
ing a runs extending into said apertures, 
springs encircling said arms for moving the 
second named tumblers laterally in opposite 
directions with respect to each other, said 
barrel having notches adapted to be engaged 
by the extremities of said arms when said laey 
is withdrawn from said slot. 

8. The combination in a lock of a rotatable 
cylinder having a key slot and a plurality of 
tumbler slots intersecting said key slot, a 
set of tumblers mounted in some of said tum 
ble' slots and having parts adapted to be en 
gaged by a key inserted in said key slot, a 
arrel having a recess adapted to be engaged 
by said table's when said key is withdrawn, 
a sec{x set of timblers mounted in a slot 
LtmLLLLHHagLLgSL LLLg LLSLSSLLLLaaaag LaLLLa LSLLLLS 
and having parts a d:np teil to y lle engaged by 
said key, said cylinde" i a ving a pertures com 
municating with the other of said timbler 
slots occupied by said second-named tum 
blers, said second-named timblers having 
arms extending into said apertures, said bar 
rel having notches adapted to be engaged by 
the extremities of said arms when said key 
is withdrawn from said siot, and springs for 
moving laterally and in opposite directions 
said second-named tumblers on withdrawal 
of said key. 

9. The combination in a lock of a rotatable 
cylinder having a key slot and a plurality of 
tumbler slots intersecting said key slot, a set, 
of tumble's mounted in sole of said tumbler 
slots and having parts adapted to be engaged 
by the edge of a key inserted in said key slot. 
a barrel having a recess adapted to be engaged 
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