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5 Claims. 

This invention relates to improvements in locks 
and has as an object to provide an improved cyl 
inder lock of the end thrust type in which the 
tumblers move endwise of the cylinder. 
Another object of this invention is to provide 

a lock of the character described in which the 
tumblers have an interlocking engagement With 
a casing part to normally prevent rotation of the 
cylinder and which interlocking engagement is 
released to free the cylinder for rotation by in 
ward pressure applied to the tumblers through 
a proper key. 
More specifically, it is an object of this inven 

tion to provide a lock of the character described 
in which endwise movable tumblers have an in 
terlocking connection with a notched flange On 
the casing so that the tumblers in their normal 
positions engage in the notches of the flange to 
hold the cylinder against rotation. 
Another object of this invention, resides in the 

provision of means for positively preventing re 
traction of the key until the cylinder has been 
turned to its fully locked position to preclude the 
possibility of leaving the cylinder in a position 
of rotation from which it may be turned With 
out the use of a proper key. 
Another object of this invention is to provide 

means whereby in the event an attempt to pick 
the lock is successful to the extent of freeing the 
cylinder for rotation, a slight turning of the cyl 
inder in either direction will again Secure the 
same against rotation. 
Another object of this invention resides in the 

provision of tumblers which are grooved on their 
sides, so that in an attempt to pick the lock, the 
grooves engage the edges of the notches in which 
the tumblers move and prevent further actuation. 
of the tumblers. 
Another object of this invention is to SO con 

struct the interlocking portions of the tumblers 
and the stationary part, that upon the applica 
tion of slight torsional force on the cylinder aS is 
necessary during picking, the tumblers Will be 
positively held against inward or longitudinal 
movement. 
With the above and other objects in View which 

will appear as the description proceeds, this in 
vention resides in the novel Construction, COIn 
bination and arrangement of parts substantially 
as hereinafter described and more particularly 
defined by the appended claims, it being under 
stood that such changes in the precise embodi 
ment of the hereindisclosed invention may be 
made as come within the Scope of the cialims. 
The accompanying drawings illustrate two con 

(C. 0-46) 
plete examples of the physical embodiment of 
this invention constructed according to the best 
modes So far devised for the practical application 
of the principles thereof, and in which: 

Figure 1 is a perspective view of a lock cylin 
der embodying this invention removed from its 
casing and showing the same with the key in 
place; 

Figure 2 is a perspective view of the cylinder, 
its key, and the casing parts, separated and in 
their proper order of assembly; 

Figure 3 is a perspective view of the front end 
of the lock to show particularly the means for 
preventing retraction of the key while the cylin 
der is in any but its fully locked position; 

Figure 4 is a longitudinal section view through 
the assembled lock; 

Figure 5 is a cross section view through Figure 
4 on the plane of the line 5-5; 

Figure 6 is a perspective view of the parts of a 
modified embodiment of the invention shown dis 
aSSenabled; 

Figure 7 is a longitudinal section view through 
the lock, shown in Figure 6; 

Figure 8 is a longitudinal section view taken 
through Figure 7 on the plane of the line -; 

Figure 9 is a cross section view through Figure 
7 on the plane of the line 9-9; 

Figure 10 is a perspective view of the assem 
bled cylinder with the key in place, of the said 
modified embodiment of the invention; and 

Figure. 11 is a perspective View of the rear end 
of the lock showing the manner of restraining 
endwise movement of the tumblers during an 
attempt to pick the lock. 

Referring now more particularly to the accom 
panying drawings, in which like nunerals indi 
cate like parts throughout the several views, and 
especially to Figures 1 to 5 inclusive, the nu 
meral 5 designates the cylinder of the lock, which 
is rotatably mounted in a shell or casing 6 adapt 
ed to be Secured in a Supporting structure such 
as a housing 7. 
The shell or casing 6 is in the form of a cyl 

inder having an inturned annular flange 9 at 
its front end and a hardened metal disc or plate 
A fixed to its inner or rear end, and apertured 
as at to permit the extension of the cylinder 
therethrough. The plate E, which may be con 
sidered an inturned flange of the casing just as 
the flange 9, except that it is a separate member 
and preferably of hardened metal, is firmly se 
Cured against rotation. With respect to the casing 
6 by the inter-engagement of lugs 2 and 3 on 
the casing and the plate respectively, and is held 
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2 
assembled with the casing by striking over the 
ends of the lugs f2, as shown in Figure 4. 
The cylinder has an outer end portion 4 of a 

Size to fit in the bore of the casing between the 
inturned flange 9 and the plate 9, and the inner 
or rear end portion 5 of Smaller diameter to 
project through the bore in the plate it. At 
its extreme inner end, the cylinder has an eccen 
trically mounted cam 8 through which rotation of 
the cylinder may be imparted to mechanism to 
be actuated. 

Extended radially from the periphery of the 
bore in the plate 0 are a plurality of notches 
6 with which tumblers 7 engage to normally 

Secure the cylinder against rotation in the casing. 
The tumblers are movable endwise with re 
spect to the axis of the cylinder in substantially 
radially extending recesses 8. 
To permit the formation of the recesses 8, 

the large and Small diameter portions of the 
cylinder are two separate parts Secured together 
in any suitable manner as by having lugs 9 on 
the large diameter portion f4 engaging in recesses 
20 in a flange 2 on the Small diameter polition 
5 to be riveted over, as illustrated. 
The large diameter portion 4 of the cylinder 

has a keyway 22 extending down through the 
center thereof to communicate at its inner end 
With all of the tumbler receiving recesses or pock 
ets 8, and has its outer end closed by a two part 
dust cover or shutter 23. 
The tumblers , as best shown in Figure 4, 

comprise substantially rectangular plates 24 pro 
vided with notches 25 on their outer edges which, 
Upon in Ward axial movement of the tumblers to 
predetermined positions by a proper key 26, 
align with the plate to free the cylinder for 
rotation. With the tumblers in their normal 
locked positions to which they are yieldably urged 
by springs 27, confined between their rear edges 
and the bottoms of Spring pocketS 2' formed as 
extensions of the recesses 8, unnotched portions 
of the tumbler edges are received in the notches 
6 in the plate ). 
The tumblers are guided in their movement by 

rearward extensions 28, about which the Springs 
27 are coiled and which move in rectangular pas 
sages 29 formed as extensions of the recesses f8. 
The notches 25 in the various tumblers are lo 

cated at different distances from the front ends 
of the tuimblers to require the various tumblers 
to be moved different distances to effect proper 
alignment of all of the notches 25 with the plate 
f0, and to so move the various tumblers, the inner 
end 30 of the key 26 has differently located steps 
3f, each of which is adapted to engage one of 
the tumblers, as best shown in Figure 5. 
Inasmuch as the plate () lies flush against 

the shoulder 32, which forms the back of the 
flange 2, it follows that when the tumblers are 
in their unlocked positions to align their respec 
tive notches 25 with the plate, the outer edges 
of the notches are all flush. With this shoulder 32. 
This facilitates the cutting of the notches, as by 
making a cut directly adjacent the shoulder 32 
with the key in its fully inserted position, all of 
the notches are properly located. If desired, the 
cut, taken to form the notches 25 may also serve 
to dress or finish the shoulder 32. 
To define the in Ward limit of movement of 

the key 26, a lug 33 projects from one edge there 
of. This lug 33 during insertion of the key, enters 
a recess 34 in the inturned flange 9 and passes 
the two part expansible dust cover or Shutter 
23 to engage the inner Surface 35 of the pocket 

2,036,788 
in which the shutter is mounted. Such engage 
ment of the lug 33 with the surface 35 positively 
limits the inward novement of the key and de 
fines the position at which all of the tumblers 
are moved free of interlocking engagement With 
the notched plate 9. 
The lug 33 is of Such size as to be received in 

the pocket provided for the shutter 23 and to 
engage the inner face of the flange 9, as the 
key is turned from its position of insertion and 
retraction aligned with the notch 34. Conse 
quently, it is impossible to retract the key ex 
cept when the cylinder is in its position of rota 
tion at which all of its tumblers are properly 
aligned with their respective notches 6 in the 
plate 9. In this manner, leaving the cylinder 
free for rotation without the use of a proper key 
is precluded. 
To guard against Successful picking, there are 

additional notches 6 in the plate (), So that in 
the event an attempt to pick the lock is Successful 
in freeing the cylinder for rotation from its fully 
locked position, it can be turned only a slight 
distance before the tunblers Will again engage 
in notches 6 and thereby positively restrain fur 
ther actuation of the cylinder. 

Picking of the lock is further rendered difficult 
by the formation of grooves 36 on the opposite 
sides of the tumblers. These grooves, during an 
attempt to pick the lock, engage the edges of the 
notches 6 in the plate 9 upon the application 
of slight torsional force and prevent further end 
Wise movement of the tumblers. 
The embodiment Of the invention illustrated 

in Figures 6 to 11 inclusive distinguishes from 
that form shown in Figures 1 to 5 inclusive, prin 
cipally in the fact that the tumblers 37 in Figures 
6 to 1 are all parallel and disposed side by Side. 
As in the embodiment described, the cylinder 

5'' is composed of two separate parts f4' and 
5' permanently connected together during as 

Sembly. The casing 6' has an inturned flange 38 
comparable to the disc 9 and the cylinder is 
insertable into the casing from its front end 
where it is retained by a cap 39 spun over a, 
flange 4 on the casing G'. 
The tumblers 37 are slidably mounted in side 

by Side parallel recesses 4 in the Small diameter 
portion 5' of the cylinder and are yieldably urged 
forwardly by springs 42 disposed in pockets 43 
which are Staggered on opposite sides of the 
key Way 22 to permit a closer disposition of the 
tumblers. 

Forwardly and rearwardly extending projec 
tions 44 and 45, respectively, on the tumblers 5 
Slide in recesses 4 S and 47 formed in the front 
and rear portions of the cylinder aS extensions 
of the main tumbler receiving recesses 4. 

Alternate tumblers project in opposite direc 
tions from the plane of the keyway 22, so that 
there are three tumblers whose outer side edges 
lie on One side of the cylinder and three tuinbers 
whose outer Side edges lie On the diametrically 
opposite side of the cylinder. These side edges of 
the tumblers normally engage in notches 48 in 
the inturned flange 38 to restrain the cylinder 
against rotation, and as in the embodiment here 
before described, the tumblers have notches 49 
adapted to be aligned with the inturned flange 
38 to free the cylinder for rotation upon inward 
movement of the tumblers, a proper distance by 
the endwise insertion of a key 59. 
The in Ward movement of the key 50 is limited 

to properly align all of the tumbler notches 49 
with the flange 38 by the engagement of a lug 
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5 with the bottom of a recess 52 forming a con 
tinuation of the keyway 22, as will be readily ap 
parent from Figure 8. The inner end of the key 
is Stepped to accord key engaging Surfaces 53 of 
different heights as required to properly locate 
the tumblers, 
To guard against picking, the notches 48 in 

the flange 33 have inner wide portions 54 to allow 
Slight turning of the cylinder, and the tumblers 
are Stepped as at 55 to provide shoulders 
engageable With the inner face of the inturned 
flange in the event of such slight rotation on the 
part of the cylinder while the tumblers are in 
their active positions. Consequently, when the 
cylinder is turned as is necessary during an at 
tempt to pick the lock, all of the tumblers will 
be positively restrained against endWise move 
ment and thus precluded from being noved to 
positions at which their notches 49 align with 
the flange 38. 

Additional protection against picking is af 
forded by the provision of auxiliary notches 55 
in the flange 38. 
From the foregoing description taken in con 

nection. With the accompanying drawings, it will 
be readily apparent to those skilled in the art 
to which this invention appertains, that this in 
vention affords a novel lock of the end thrust type 
and that by reason of the fact that the tumblers 
themselves are used to interlock with a stationary 
casing part, simplicity of construction is assured. 

It is also apparent that the lock of this inven 
tion affords exceptional security and is particu 
larly well protected against picking and also 
against decoding, decoding being impossible by 
virtue of the fact that when all of the tumblers 
are brought to their inactive positions by their 
respective springs, the key contacting Surfaces 
of all of the tumblers lie in a common plane. 
What I claim as my invention is: 
1. In a lock, a bored casing having an in 

Wardly directed flange at each end, a cylinder 
rotatable in the casing and having a large di 
ameter part disposed in the casing between said 
flanges and a Sinal diameter part projecting 
from one end of the casing, a tumbler carried by 
the cylinder and yieldably maintained in a posi 
tion with a part thereof disposed within said 
large diameter part and projecting from the 
shoulder at the juncture of the large and Small 
diameter portions of the cylinder and into inter 
locking engagement With the adjacent flange, and 
said tumbler being so shaped as to be freed from 
interlocking engagement. With the flange upon 
key actuated moveient of the turnbler to a pre 
determined position to free the cylinder for rota 
tion. 

2. A lock of the character described compris 
ing, a casing, an inturned flange at each end of 
the casing, a cylinder rotatable in the casing, said 
cylinder having a large diameter part disposed 
between the flanges of the casing and a Small 
diameter part pirojecting beyond One flange, a 
plurality of tumblers slidable longitudinally in 
the cylinder, means to yieldably maintain the 
tumblers in positions with portions thereof dis 
posed within said large diameter part and pro 
jecting from the shoulder at the juncture of the 
large and Small diameter portions and into 
notches in the adjacent flange to hold the cylin 

3 
der against turning, and said tumblers having 
notches adapted to be aligned with said flange 
upon inward movement of the tumblers by a 
proper key to free the cylinder for rotation. 

3. In a lock of the character described, a cas 
ing, a cylinder rotatable in the casing, said cylin 
der comprising a large diameter part disposed in 
the casing and a separate Small diameter part 
permanently attached to the large diameter part 
and extending into the large diameter part so 
that its inner end is disposed inwardly of the 
shoulder between the large and small diameter 
parts of the cylinder defined by the adjacent end 
of the large diameter part, the small diameter 
part having a tumbler receiving recess extend 
ing longitudinally of the cylinder and opening to 
its circumference and to its inner end, whereby 
Said end of the recess is inwardly of the shoulder 
and is closed by Said large diameter part, a 
turmbler slidable longitudinally of the cylinder in 
Said receSS, Spring means yieldably maintaining 
the tumbler in a position engaging the large di 
ameter part in Which position the tumbler pro 
jects from the shoulder at the juncture of the 
large and Small diameter parts, a casing carried 
member at the juncture of Said large and Small 
diameter parts of the cylinder having a notch 
to receive the tumbler when in its normal posi 
tion, and Said tumbler having a notch adapted 
to be aligned with said casing carried member 
upon movement of the tumbler to a predeter 
mined position by a proper key. 

4. In a lock of the character described, a cas 
ing having an inturned flange at One end, an 
apertured disc fixed at the other end of the 
casing and forming a shoulder extending inward 
ly Of the Casing bore, a cylinder having a large 
diameter part disposed in the casing between 
the flange and the apertured disc and a small 
diameter part projecting through the aperture in 
the disc, a plurality of tumblers slidable longi 
tudinally of the cylinder and yieldably main 
tained in a position slidably projectible from the 
shoulder at the jurcture Of the large and Small 
diameter cylinder parts into notches in said aper 
tured disc to normally restrain rotation of the 
cylinder, and Said tumblers having notches 
adapted to be aligned with the disc to free the 
cylinder for rotation upon movement of the tum 
blers to predetermined positions by a proper key. 

5. In a lock of the character described, a cas 
ing, a lock cylinder rotatable in the casing, a plu 
trality of key operable tumblers mounted in the 
cylinder for movement longitudinally of the cyl 
inder, said tumblers having portions thereof pro 
jecting from the cylindrical surface of the cylin 
der, a notched Wall carried by the casing adja 
cent said tumblers, the tumblers engaging in the 
notches to restrain rotation of the cylinder and 
being So shaped as to be free of the notched Wall 
upon movement to predetermined positions by a 
proper key, and said notches being of such width 
as to permit a slight degree of turning on the 
part of the cylinder with the tumblers in their 
operative positions and the tumblers being 
stepped so that upon such slight turning of the 
cylinder, the stepped portions of the tumblers en 
gage the notched Wall and prevent endwise move 
ment of the tumblers. 
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