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. This invention relates to certain new usefulim 
provements in locks and refers more particularly 
to key controlled tumbler locks. 
As in the Letters Patent No. 1866,886, issued 

to John W. FitzGerald, July 12th, 1932, it is an 
object of this invention to provide means for 
positively securing the lock cylinder against un 
locking movement in the event of forced or un 
authorized actuation of the lock cylinder. 
Another object of this invention resides in the 

provision of a normally dormant locking element 
which is movable to a position positively restrain 
ing unlocking movement of the lock cylinder up 
on any movement of the lock cylinder not pro 

5 duced with a proper key. 
And a further object of this invention is to 

provide a locking element for this purpose which 
is held against accidental movement to its opera 
tive position by the lock cylinder in its normal 
locked position. 
With the above and other objects in view which 

will appear as the description proceeds, my in 
vention resides in the novel construction, come 
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 herein disclosed invention may be 
made as come within the scope of the claims. 

In the accompanying drawings, I have illus 
trated two complete examples of the physical em 
bodiment of my invention constructed according 
to the best mode I have so far devised for the 
practical application of the principles thereof, and 
in which:- Figure 1 is a perspective view looking into the 
front of the casing of a lock embodying this in 
vention; d Figure 2 is a perspective view of the lock cylin 
er; 
Figure 3 is a cross section through the assem 

bled casing and cylinder and showing the locking 
element in its normal inoperative position; 

Figure 4 is a view similar to Figure 3 but with 
the tumblers projected and the locking element 
moved to its operative position; 

Figure 5 is a view partly in elevation and partly 
in section taken through Figure 3 on the plane 
of the line 5-5; 

Figure 6 is a perspective view of the sectional 
locking element; and 

Figure is a perspective view showing a modi 
fied construction of the locking element. 

Referring now more particularly to the accom 
panying drawings in which like numerals indicate 
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(C. 0-46) 
like parts throughout the several views, the 
numeral 5 designates a lock casing having a lon 
gitudinal bore 6 extending entirely therethrough, 
but closed at its inner or rear end by an adapter 
7. The adapter 7 is held assembled with the cas 
ing 5 in any suitable manner as by a spring ring 
8 (see Figure 5). The adapter 7 is rotatable in 
the casing and has an eccentric cam 9 projecting 
therefrom to actuate any mechanism with which 
the lockis associated upon rotation of the adapter 65 
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by the lock cylinder 10 which is rotatably mounted 
in the casing bore and is non-rotatably connected 
With the adapter in the conventional manner. 
The lock cylinder 10 is of conventional con 

- struction having an enlarged flange 11 at its 70 
front end to overlie the front face of the casing 
and cover the adjacent open ends of the usual 
tumbler grooves 12 and 13 which are formed in 
the casing in communication with its bore 6. 

Cooperating means carried by the casing and 75 
the lock cylinder and including a bayonet slot 14 
at the inner end of the lock cylinder and a de 
pressible pin 15 projecting from the front face of 
the casing, serve to removably secure the lock cyl 
inder in the casing and to define its normal limits 
of movement. However, inasmuch as the specific 
manner in which the lock cylinder is retained as 
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sembled with the casing does not form any part 
of this invention, it has not been shown in detail. 
As is customary, the lock cylinder has a plu 

rality of spring pressed locking tumblers 16 
mounted transversely therein to project their 
operative end portions 17 beyond the peripheral 
wall of the cylinder and into one of the tumbler 
grooves. In the present instance, the tumblers 
project into the groove 12 when the cylinder is 
in its locked position, the groove 13 being pro 
vided merely to accommodate the opposite ends 
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of the tumblers which are projected beyond the 
cylinder surface during insertion and removal of 
the key 18. 

Ordinarily, both sides of the tumbler groove. 
which receives the operative ends of the tumblers 
are parallel to the sides of the tumblers as are the 
opposite sides of the groove 13. This construc 
tion is objectionable in that it enables picking 
by means of a vibrator inserted into the keyway 
of the cylinder to shake the successive tumblers 
down where they are held by forcibly twisting the 
cylinder through the medium of a tool inserted 
in the end of the keyWay So that the Successive 
tumblers as they are vibrated down are hooked 
or engaged on the edge of the tumbler groove. 

It is this disadvantage of conventional tumbler 
lock constructions which this invention over- llo. 
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comes, and to this end, that side of the tumbler 
groove 12 toward which the tumblers move upon 
unlocking movement of the cylinder, instead of 
being parallel to the other side and affording a 
sharp edge, is inclined as at 19. This permits the 
cylinder to be turned toward its unlocking posi 
tion without the use of a key and without retract 
ing the tumblers, the tumblers being cammed. 
down into the cylinder upon Such rotation of the cylinder. 

However, this permitted movement is restricted 
to but a few degrees and is employed to effectuate. 
a positive interlocking connection between the 
cylinder and casing which cannot be released to 
free the cylinder for further unlocking movement 
by any known method of picking a lock. This 
interlocking connection is afforded by a series of 
locking elements 20 mounted in the casing and 
adapted to engage in a groove 28 formed in the 
cylinder adjacent the end portions 17 of the 
tumblers. 

In CrOSS. Section, the elements 20 comprise a 
cylindrical head 21 from which a flat extension 
22 projects, the end of the extension 22 being 
V-shaped to provide angled faces 23 and 24. The 
locking elements are assembled in a groove 25 
formed in the casing with one element aligned 
with each locking tumbler. The groove 25 has 
a 'cylindrical portion 26 to receive the heads of 
the locking elements and an elongated slot 27 
leading from the cylindrical portion 26 to the 
angled face 19. 
AS best illustrated in Figures 3 and 4, the slot 27 

is of such width as to permit the locking elements 
to Swing on the axis of their cylindrical head 
portions, a limited degree. In their inoperative 
positions, the locking elements engage the upper 
most side of the slot 27 with their angled end 
faces 24 just engaging the adjacent surface of 
the cylinder 10, providing the cylinder is in its 
locked position illustrated in Figure 3. 
With the parts in this position, accidental 

movement of the locking elements out of their inoperative positions is positively prevented by 
the cylinder, and inasmuch as the operative ends 
17 of the tumblers are yieldably projected into 
the groove 12 when the key is withdrawn, it is 
evident that the cylinder is normally yieldably 
held in its locked position. Only a forced rota 
tion of the cylinder, as when an attempt is made 
to pick the lock, will move the cylinder out of its 
locked position. 
Assuming that the cylinder is in its locked posi 

tion and that the key is withdrawn and an at 
tempt is made to pick the lock, the initial appli 
cation of a turning force on the cylinder, which 
is the first step in picking, will move the parts 
into their positions illustrated in Figure 4. Here, 
the locking tumblers have been partially cammed 
down by the inclined face 19 of the groove 12, and 
the locking elements 20 have been moved to their 
operative positions by the advancing edges of the 
tumblers to project into the groove 28. 
In their operative positions depicted in Figure 

4, the locking elements 20 have their inclined outer 
end faces 23 in direct flat engagement with the 
advancing edges of the tumblers and have their 
lower sides abutting the adjacent side of the slot 
27 so as to be positively restrained against further 
movement and positively lock the cylinder against 
further rotation toward unlocked position. 
The outer ends of the locking elements 20 when 

in this operative position are inward of the cylin 
drical surface of the cylinder 10, and as the tum 
blers are turned out, cf line with the groove 13, 
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it is thus impossible to vibrate the tumblers down 
Sufficiently far to permit them to hook under the 
outer ends of the locking elements. Hence, it 
follows that it is absolutely impossible to pick the . 
lock with any known method. The only way in 
which the locking elements 20 can be returned to 
their inoperative positions is by retracting the 
cylinder to its fully locked position. 
In normal use, when the cylinder is actuated 

with the proper key, the locking elements are 
prevented from dropping down into the slot 28 
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by frictional contact between their foremost faces 
and the closed front end 29 of the groove 25, af 
forded by a spring 30. The spring 30 is confined 
between the innermost element 20 and a plug'31 
closing the inner end of the cylindrical portion 
26 of the groove 25. The plug 31 is held against 
displacement by the adapter 7 which extends 
across the rear end of the groove 25. 
While it is preferable to have an individual 

locking element for each tumbler, if desired, a 
single solid element as illustrated in Figure 7 may 
be employed in place of the sectional unit shown 
in the preferred embodiment. Also, while the dis 
closure shows a locking unit engageable with only 
one edge of the tumblers, a second unit may be 
provided diametrically opposite that shown, to 
engage the diagonally opposite corners of the 
tumblers. This duplication is particularly de 
sirable where the lock is of the type in which the 
tumblers operate in both directions, and even with 
locks of the type shown, such dual provision of 
locking elements would afford added security. 
What I claim as my invention is: 
1. In a lock comprising a casing and a lock 

cylinder movable therein, locking tumblers car 
ried by the cylinder and adapted to normally se 
cure the lock cylinder in a predetermined posi 
tion in the casing, said tumblers being movable to 
free the lock cylinder for movement upon the 
insertion of a proper key into the lock cylinder, 
and means normally positively held in an inop 
erative position by the cylindrical surface of the 
cylinder and operable by a tumbler to an active 
position interlocking the lock cylinder and casing 
upon movement of the lock cylinder while said 
locking tumbler is in any but fully inactive posi 
tion. 

2. In a lock comprising a casing and a lock 
cylinder movable therein, locking tumblers car 
ried by the cylinder yieldably projected into an 
Operative position Securing the cylinder against 
movement in the casing and retractable to inac 
tive positions within the cylinder upon the in 
sertion of a proper key into the lock cylinder, and 
a locking element normally positively held in its 
inoperative position by the side of the cylinder 
and movable to an operative position positively 
interlocking the cylinder and casing against move 
ment of the cylinder in one direction, said lock 
ing element being moved to its operative position 
by the projecting end of a tumbler upon move 
ment of the lock cylinder in said direction while 
said tumbler is in any but fully retracted position. 

3. In a lock comprising a casing and a lock 
cylinder movable therein, locking tumblers car 
ried by the cylinder adapted to normally secure 
the cylinder in a locked position in the casing, 
said tumblers being retractable to free the cyl 
inder for rotation upon the insertion of a proper 
key into the cylinder, a locking element normally 
held in an inoperative position by the side of the 
lock cylinder when in its locked position and hav 
ing a part lying in the path of any tumbler pro 
jecting beyond its fully inactive position to be 
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moved thereby to an operative position inter 
locking the cylinder and casing and preventing 
rotation of the lock cylinder toward unlocked po 
sition beyond the slight degree necessary to move 
the locking element to its operative position. 

4. In a lock comprising a bored casing and a 
lock cylinder rotatable in the casing bore, a lock 
ing tumbler carried by the cylinder and yield 
ably urged to project one end into a groove in 
the casing communicating with its bore, said 
tumbler being retractable by a proper key to 
withdraw its projected end from the groove and 
free the cylinder for rotation, a locking element 
movably mounted in the casing and having an end 
portion movable into the casing bore, said lock 
ing element being normally held in its inopera 
tive position by a cylinder part and being mov 
able to its operative position projected into the 
casing bore by the locking tumblers in the event 
of rotation on the part of the lock cylinder while 
the tumbler is in any but fully retracted posi 
tion. 

5. In a lock comprising a bored Casing and a 
lock cylinder rotatable in the casing bore, a 
locking tumbler carried by the cylinder and yield 
ably urged to project one end into a groove in the 
casing in communication with its bore, one side 
of the groove being so located as to permit a de 
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while the locking tumbler is in 

retraction of the tumbler, and a locking element 
carried by the casing adjacent said side of the 
groove and operable to an Operative position in 
terlocking the cylinder and casing and preventing 
rotation of the cylinder in one direction, said 
locking element normally being held in an inac 
tive position by the cylindrical surface of the 
cylinder, and having a part engageable by the 
locking tumbler upon rotation of the cylinder ef 
fected while the locking tumbler is in any but its 
fully retracted position to be moved by such rota 
tion of the cylinder to its operative interlocking 
position. 

6. In a lock comprising a casing and a lock 
cylinder mounted in the casing, a locking tum 
bler carried by the cylinder and operable to Se 
cure the cylinder in locked position within the 
casing, said tumbler being retractable to free the 
cylinder for rotation upon the insertion of a 
proper key into the cylinder, a locking element 
carried by the casing and movable to project a 
part thereof into a recess in the cylindrical Sur 
face of the cylinder to interlock the cylinder and 
casing and positively secure the cylinder against 
movement toward unlocked position, and said 
locking element being movable to project its part 
into the cylinder recess by the locking tumbler in 
the event of attempted rotation of the cylinder 

any but fully 
retracted position. w 

7. In a lock, a bored casing, a lock cylinder 
mounted in the casing bore, a locking tumbler 
carried by the cylinder and yieldably urged to 
project one end from the cylinder, means car 
ried by the casing to receive the projected end 
portion of the tumbler and thereby normally re 
strain rotation of the cylinder, said means en 
abling a degree of rotation of the cylinder With 
out requiring retraction of the locking tumbler, 
a locking element pivotally mounted in the cas 
ing to Swing and project a part thereof into a 
recess in the Surface of the cylinder, and said 
locking element having a part lying in the path 
of the tumbler upon movement of the cylinder 
effected without retracting the tumbler where 
by such rotation of the cylinder swings the lock 

3 
ing element into its operative position projecting 
its part into said recess in the cylinder. 

8. In a lock having a bored casing and a lock 
cylinder therein, a locking tumbler carried by 
the cylinder and yieldably projected from the 
cylinder to engage the casing and normally hold 
the cylinder in a predetermined position with 
respect to the casing, said tumbler being retract 
able by a proper key to free the cylinder for 
movement, a locking element pivotally mount 
ed in the side of the casing with a part project 
ing through a slot in the casing opening to the 
bore in which the cylinder is mounted, said lock 
ing element being movable about its pivotal 
mounting from an inactive position clearing the 
cylinder wall to an operative position project 
ing into a recess in the cylinder wall, and means 
whereby movement of the cylinder affected while 
the tumbler is in any but fully retracted posi 
tion moves the locking element to its operative 
position. 

9. In a lock comprising a bored casing and 
a lock cylinder movably mounted in the casing 
bore, a locking element pivoted in the side of 
the casing and having a part projecting through 
a slot opening to the casing bore, said part be 
ing movable to and from an operative position 
projecting into a recess in the cylinder wall to 
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positively interlock the cylinder and casing and 
prevent movement of the cylinder in one direc 
tion, and means to move said locking element 105 
to so position its cylinder engaging part upon 
unauthorized movement of the lock cylinder in 
Said direction. 

10. In a lock including a bored casing and a 
lock cylinder movably mounted in the casing 
bore, a locking element having a substantially 
cylindrical head and a cylinder engaging part 
projecting therefrom, said locking element being 
disposed in a groove formed in the casing, said 
groove having a substantially cylindrica part 
to receive the cylindrical head of the locking 
element and having a slot extending from said 
Substantially cylindrical part to open to the bore 
in the casing through, which said cylinder en 
gaging part of the locking element projects, said 
slot being of sufficient width to enable limited 
Swinging movement of the locking element and 
Said movement being sufficient to enable the pro 
jecting part of the locking element to move from 
an inoperative position to an operative position 
projecting into a recess in the cylinder wall to 
secure the cylinder against movement in one di 
rection, and means to move said locking element 
to so position its projecting part upon unau 
thorized movement of the cylinder in said direc 
tion. . 

11. In a lock including a bored casing and a 
lock cylinder movably mounted in the casing 
bore, a locking element movably mounted in the 
casing and having a part projectable into a re 
cess in the cylinder upon a predetermined move 
ment of the locking element, friction means to 
hold the locking element in its inoperative posi 
tion, and means to move the locking element to 
so project its part into the recess in the cylinder 
upon unauthorized movement of the cylinder. 

12. In a lock, a bored casing, a lock cylinder 
movably mounted in the casing bore, a locking 
tumbler yieldably projected from the cylinder to 
engage the casing and hold the cylinder in a pre 
determined position, said tumbler being retract 
able by a proper key to free the cylinder for 
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movement, a locking element movably carried by 
the casing and adapted to be moved to a posi 150 
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4. 1,950,723 
tion projecting a part thereof into a recess in movably mounted in the casing bore, a locking the cylinder wall, said part engaging the cylin 
drical surface of the cylinder when the cylinder 
is in its normal position at which it is held by 
the tumbler so that the locking element is there 
by positively restrained against movement to its 
operative position engaging the cylinder recess, 
means including the locking tumbler to move 
said locking element to its operative position pro 
jected into the cylinder recess upon unauthor 
ized movement of the cylinder, and friction 
means to hold the locking element in its inop 
erative position during proper operation of the 
cylinder by means of the key. 

13. In a lock including a bored casing and a 
lock cylinder rotatable in the casing bore, a plu 
rality of locking tumblers carried by the cylin 
der and yieldably projected from the cylinder 
to engage the casing and hold the cylinder in a 
predetermined position, said tumblers being re 
tractable by a proper key to free the cylinder 
for rotation, a plurality of locking elements car 
red by the casing normally in an inoperative 
position and movable to an operative position 
projecting a part thereof into a recess in the cyl 
inder, and means including the locking tumblers 
to move the locking elements to their Operative 
positions interlocking the cylinder and casing 
against movement of the cylinder in one direc 
tion. 

14. In a lock including a bored casing and a 
lock cylinder rotatable in the casing bore, a plu 
rality of tumblers carried by the cylinder and 
yieldably projected into engagement with the cas 
ing to normally hold the cylinder in a predeter 
mined position, said tumblers being retractable 
by a proper key to free the cylinder for rotation, 
a plurality of locking elements, one for each 
tumbler, mounted in a groove in the casing and 
movable from an inoperative position to an Opera 
tive position projecting a part thereof into a 
recess in the cylinder to interlock the cylinder 
and casing against movement of the cylinder in 
one direction, means including the locking tum 
blers to move said locking elements to their op 
erative positions projecting into the cylinder re 
cess upon unauthorized rotation of the cylinder, 
and spring means maintaining the locking ele 
ments in frictional contact and frictionally hold 
ing all of the locking elements in their inopera 
tive positions during rotation of the cylinder with 
its tumblers retracted by the proper key. 

15. In a lock including a bored casing, and a 
lock cylinder movable in the casing bore, a lock 
ing tumbler yieldably projected from the cylinder 
to engage the casing and hold the cylinder in a 
predetermined position, said cylinder having a 
recess adjacent one edge of the tumbler, a lock 
ing element movably mounted in the casing with 
a part thereof normally resting on the cylindrical 
surface of the cylinder directly adjacent the re 
cess, and means including the locking tumbler to 
move Said locking element part into the recess 
to interlock the cylinder and casing against move 
ment of the cylinder in one direction upon un 
authorized movement of the cylinder. 

16. In a lock, a bored casing, a lock cylinder 
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tumbler having a part yieldably projected from 
the cylinder to engage in a groove in the casing 
and hold the cylinder in a predetermined position, 
the tumbler being retractable by a proper key to 
free the lock cylinder for movement, said cylinder 
having a recess adjacent one edge of the projected 
stumbler part, a locking element movably mounted 
in the casing and having a part normally disposed 
adjacent the recess in the cylinder but outside 
the circumference of the cylinder so as not to in 
terfere with movement of the cylinder upon re 
traction of the tumbler by the proper key, and 
means to guide the projected tumbler part into 
engagement with the locking element upon move 
ment of the lock cylinder effected without re 
tracting the tumbler whereby such movement 
of the cylinder moves the locking element part 
into engagement with the cylinder recess to in 
terlock the cylinder and casing. 

17. In a lock comprising a casing and a lock 
cylinder movable therein, a locking tumbler car 
tied by the cylinder and yieldably projected into 
an operative position engaging the casing to hold 
the cylinder in a normal locked position from 
which it may be released by retraction of the 
tumbler by a proper key, and means carried by 
the Casing and operable to engage the tumbler 
inwardly of the surface of the cylinder upon 
movement of the cylinder effected while the tum 
bler has any portion thereof projecting from the 
cylinder to thereby secure the cylinder against 
further movement. 

18. In a lock comprising a casing and a lock 
cylinder movable therein, a locking tumbler car 
ried by the cylinder and yieldably projected into 
an operative position engaging the casing to hold 
the cylinder in a normal locked position from 
which it may be released by retraction of the tum 
bler by a proper key, and a locking member mov 
ably mounted in the casing and movable by the 
tumbler to a position engaging the tumbler in 
wardly of the circumference of the cylinder upon 
movement of the cylinder effected while the tum 
bler is in any but fully retracted position. 

19. A lock of the character described, com 
prising a bored casing, a lock cylinder rotatably 
mounted in the casing bore, said casing having 
a recess communicating with its bore, a trans 
verse tumbler carried by the cylinder and yield 
ably projected into engagement With Said casing 
recess to normally hold the cylinder in a locked 
position from which it may be released by re 
traction of the tumbler through the medium of 
a proper key, said recess in the casing being of 
Such size and shape as to permit a degree of ro 
tation on the part of the lock cylinder without 
retracting the tumbler, and a locking member 
carried by the casing with a part normally dis 
posed in the path of the projected tumbler to be 
engaged thereby and moved to an operative posi 
tion engaging the tumbler inwardly of the cir 
cumference of the cylinder upon rotation of the 
cylinder effected without first fully retracting the 
tumbler. 
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