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SIDE BAR LOCK WITH LEVER TUMBLERS

Edward N. Jacobi, Milwaukee, Wis., assignor to Briggs &
Siratton Corporation, Milwaukee, Wis., a corporation
of Delaware

Application July 17, 1953, Serial Ne. 368,613
34 Claims. (CL 70—366)

This invention relates to cylinder locks and has more
particular reference to improvements in cylinder locks
of the rocking tumbler side bar type disclosed in Patent
No. 2,182,588, issued to Edward N. Jacobi, December 5,
1939.

In a side bar lock of this type, the tumblers normally
hold the locking bar on the side of the cylinder in a
radlally pm*emed position engaging in a locking recess
in the lock casing to preclude rotation of the cylinder
in its casing. The insertion of a proper key into the
cylinder, however, causes the tumblers to be moved to
unlecking positions in which notches in one edge thereof
align with the locking bar and allow it to be retracted
from the locking recess under spring bias to free the
vylinder for rotation.

In the lock of the aforesaid patent, the tumblers are
mounted on a common pivot pin to swmg to and from
their unlocking positions about an axis parallel to that
of the lock cylinder and remote from the notched edges
of the tumblers; and they are engaged by the key at lo-
cations intermediate their pivot axis and their notched
edges so that the extent of motion imparted to the tum-
blers by the key is greater at the notched free ends of
the tumblers than at the intermediate portions thereof
directly engaged by the bitting of the Pey The chief

advantage of this rocking tumbler feature, as explamed

at greater length in the aforesaid patent, is that in multi-
pl ymg the effect of the key bittings on the tumblers, it
provides greater assurance against response of the lock
to different keys having only slightly different blt_tlngs
for one or two tumblers.

In general, the purposes of this invention are the same
as those of the aforesaid Jacobi patent, namely to pro-
vide a rocking tumbler side bar lock of the character
described, wherein the action of its rocking tumblers
multiplies the key differences. ‘

More speeiﬁcally it is a purpose of this invention to
provide a rocking tumbler side bar lock of the character
descnbed in which the pivot pin customanly employed
to mount the tumblers for rocking motion is eliminated
along with the difficult and time consuming assembling

operation of threading such a pin through aligning holes.

in the cylinder and tumblers

In this respect, it is another object of this invention
to provide tumbler springs in the form of blades so shaped
and biased that they serve both to hold the rocking
tumblers seated upon fulcrums formed on the lock cylin-
der and to yieldingly resist key produced rockmg move-
ment of the tumblers on their fulcrums in the unlocking
direction.

A further purpose of this invention resides in the pro-
vision of a unique tumbler spring unit and tumblers ca-
pable of being subassembled therewith prior to insertion
into the lock cylinder. ‘

In this connection it is a more spec1ﬁc object of this
invention to provide a tunbler sprmg unit comprlsmg
an elongated plate having a series of spaced spring blades
mtegrally joined to one edge thereof, the blades being

bowed in such a manner that their resﬂxency is utilized .

to normally hold the tumblers subassembled therewith
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by force applied to the spring blades tramsverse to their
bowed portions and which force is relieved upon secure-
ment of the subassembly in the lock cylinder, the spring
blades thereafter being suovected only to a pure bending
b v counles apphed to the extremities of the blades.

With the 'spring blades formed in this manner. it is
possible for the first time to achieve a uniform bending
moment therein from one end of the blades to-the other,
0bv1at1ng the need for tapering the blades as might other-
wise appear necessary.. In addition, the tumbler spring
unit of this invention utilizes the space inside the tumbler
cavity in a lock cylinder to the best advantage while the
sheet material from which the tumbler spring is made
is -used 'more efficiently than is possible when the bendmg
moment on the blades varies from end to end thereof.

It is a further purpose of this invention to provide a

rocking tumbler lock of the character described having
a tumbler spring unit, the base plate of which-is formed
as a spring clip capable of being snapped into place on
the lock cylinder to retain it and the rockmg tumblers
of the lock assembled in the tumbler cavity without the
need for staking operauons on the cylinder as were fre-
quently necessary in the past.
" Other objects of this invention reside in the provision
of a novel side bar and one piece sprmg for y1eld1ng1y
urging the side bar inwardly of its slot in the lock cylinder
to its retracted posmon, the spring being in the form of
a V-shaped spring clip capable of being snapped into
nlace on the lock cylinder and held assembled therewith
enturely without the need for stakmg operations such as
were previously used for this purpose.

Still another object of this invention resides in the pro-
vision of a lock of the character described- wherein the
cavity in the side of the lock cylinder is relatively large
and limits goiding engagement between a key and the key
slot of the cylinder to the end portlons of the cylinder
lymg ahead of and behind the cavity; and wherein the
basé plate of the tumbler spring unit is secured to the
cylinder to lie directly alongside a key in the key slot and
is provided with a lopgitudinal bead adapted to engage in
a groove in the key to guide the rearward. travel of the
key through the cavity and into the section of the key
slot in the portion of the cylinder rearwardly of the cavity.

Wlth the above and other objects in view, which will
appear as the description proceeds, this invention re51des
in the novel construction, combination and arrangement
of parts substantially as heremafter described, and more
parﬂcularly defined by the appended cla1ms, it belng
of the heremdlsclosed 1nvent10n may be made as come
Wlthm the scope of the claims. .

The accompanying drawings . illustrate two complete
examples of the physical embodiment of the invention
constructed in accordance with the best modes so far de-
vised for the practlcal application of the principles there--
of, and in which:

TFigure 1 is a side elevational view of the cylinder lock-
of this invention, with the cylinder shown removed from-

-its casing and having a proper key inserted therein;

Flgure 2 is a perspective view of the lock cylinder-
shown in Figure 1 looking at the opposite side thereof and
indlcatmg the front portion of the key in construction-
ines;

Figure 3 is a cross sectional view through the lock-
cylinder taken along the plane of the line 3-—3 of Figure
1, but showmg the cylinder in place in its casing and the"
tumblers in their unlocking posmons B

Figure 4 is a cross sectional view similar to Flgure 3
but showing the key removed and the tumblers in thexr
lockmg posmons, :

Flgure 5 is a bottom view of the lock cyhndel por--

* tions thereof being broken away and shown in section;
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Figure 6 is a perspective view of the locking bar per se;

Figure 7 is a perspective view of the locking bar spring;

Figure 8 is a perspective view of the tumbler spring
unit showing one of the lever tumblers subassembled
therewith;

" Figure 9 is a perspective view of one of the tumblers;
- Figure 10 is a perspective view of the lock cylinder
locking at the same from the front and partly from be-
neath the cylinder and from the side thereof seen in
Figure 1, portions of the front of the cylinder being
broken away and shown in section;

" Figure 11 is an enlarged fragmentary detail view look-
ing at the underside of the cylinder and showing the
manner in which the tumbler spring unit is snapped into
place on the lock cylinder;

~ Figure 12 is a fragmentary sectional view taken through
Figure 11 along the plane of the line 12—12, and

Figure 13 is a cross sectional view similar to Figure 4
but illustrating a slightly modified embodiment of fhe
invention. )
© Referring now more particularly to the accompanying
drawings in which like reference characters indicate like
parts throughout the several views, the numeral § gen-
erally designates the plug or cylinder and the numeral §
the casing or lock body in which the lock cylinder is ro-
tatably received. The casing, which may be of tubular
construction as indicated in Figures 3 and 4, has a longi-
tudinal recess 7 opening to its bore 8 to receive the lock-
ing bar 9 of the cylinder in the locked condition thereof
seen in Figure 4 to preclude rotation of the cylinder in
its casing.

The locking bar 9 is controlled by a series of tumblers
11 of the lever type, generally on the order of those dis-
closed in the aforementioned Jacobi Patent No. 2,182,588.
Springs 12 normally urge the tumblers toward locking
positions seen in Figure 4 in which they hold the locking
bar projected radially outwardly from its ‘longitudinal
slot 16 in the side of the lock cylinder and engaged in the
longitudinal recess 7 of the casing.

* Insertion of a proper key 14 rearwardly into a key slot
15 in the cylinder, opening to the front thereof, causes
the tumblers 11 to be rocked about their axes to unlock-
ing positions seen in Figure 3 in which notches 16 in the
peripheries of the tumblers align within the inner edge of
the locking bar 9 to allow the locking bar to be retracted
from the recess 7 in the casing under spring force. In
the present case the bias on the locking bar is afforded
by a novel spring clip 18 to be described in greater de-
tail later. ‘

~ According to this invention the tumblers 11 and their
springs 12 are so formed that they may be subassembled
as a unit securable in a relatively large and deep cavity
20 in the cylinder opening generally to the underside
thereof intermediate ‘the ends of the cylinder, entirely
without the need for performing staking operations on the
cylinder to hold these parts against displacement. More-
over, the tumblers are formed to cooperate with the cylin-
der in such a manner that the customary pivot pin con-
ventionally employed to pivotally mount the tumblers on
the cylinder is eliminated; while the tumbler springs 12
are integrally joined at one end to a common elongated

base plate 21 to obviate the need for difficult and time .

coqsuming individual handling and installment of the
springs. .
Referring now to Figures 3 and 4 which show the cross
sectional shape of the cavity 20, it will be noted that a
longitudinal ridge 23 projects up from the bottom of the
cavity adjacent to the side of the lock cylinder diametri-
cally opposite the locking bar 9. The edge of this ridge
has a series of slits or grooves 24 therein, equispaced
along the length of the ridge, and having concave bot-
toms 25. The centers of curvature of the bottoms 25 of
these slits lie in a common plane containing the axis of
the cylinder and passing centrally through the locking
bar 9. The slits 24 with their concave bottoms 25 define
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bearing sockets which open downwardly and inwardly,
generally toward the mouth of the cavity 28 at the op-
posite side of the cylinder, in which portions of the
tumbler 11 may be received to provide fulcrums for the
tumblers. .

The tumblers 11 are stamped from flat sheet metal and
are received in the cavity 28 with their flat sides substan-
tially normal to the axis of the cylinder, substantially
edgewise with respect to the bottom of the cavity. Each
of the tnmblers extends transversely across the cavity and
has a bearing projection 27 on one end portion received
in the socket provided by one of the slits 24 of the ridge
23. The opposite end portion 28 of each tumbler is re-
ceived in a groove 29 in the side wall 30 of the cavity
remote from the ridge 23.

The bearing projections 27 have rounded ends which
seat-on the concave bottoms 25 of the bearing sockets
defined by the slits 24 so that the tumblers are supported
on the cylinder for edgewise rocking motion toward and
from locking positions seen in Figure 4 at which their
outer ends 28 hold the locking bar 9 projected radially
from the cylinder and engaged in the recess 7 of the lock
body or casing 6. It will be noted, of course, that the
outer ends 28 of the tumblers are generally arcuate and
concentric to the common axis about which the tumblers
fulerum; and that the tumblers are guided for edgewise
rocking motion in the cavity by the engagement of their
opposite end portions in the slits 24 at one side of the
cavity and the grooves 29 at the opposite side of the
cavity. ' . ' .

From the description thus far, it will be appreciated
that the tumbler springs 12 and the base plate 21 to which
they are joined constitute a tumbler spring unit. The. tum-
bler spring unit, as shown best in Figure 8, is stamped and
formed from a single sheet of spring metal, and the
tumbler springs are in the form of bowed blades.

The base plate 21 of the tumbler spring unit, when
secured to the lock cylinder in a manner which will be
brought out at greater length hereinafter, extends longi-
tudinally through the cavity 28 edgewise with respect to
and near the mouth of the cavity. As seen best in Figure
4, the base plate is positioned to lie between the side wall
30 of the cavity and the adjacent side of a key 14 in the
key slot. Also, the base plate flatwise overlies the lower
portion of said adjacent side of the key 14, and at its
inner edge, the base plate is provided with a longitudinal
rib 31 projecting toward the median plane of the keyslot
to not only reinforce the base plate but to engage in a
longitudinal groove 32 in the adjacent side of the key to
guide the rearward travel of the key through the cavity
20 and into the portion of the key slot in the end of the
cylinder therebehind. i

This is an important feature of the lock of this inven-

 tion, for the cavity 20 in effect interrupts the key slot 15

so that the key 14 receives direct support from the cylin-
der only at those end portions thereof lying forwardly of
and behind the cavity. Without the guiding action of the
base plate 21 and its rib 31, therefore, considerable diffi-
culty might be experienced in properly inserting the key
into the key slot 15, and especially in getting the ex-
tremity of the key to enter the rear section of its slot.

Each of the spring blades 12 edgewise overlies one flat
face of one of the tumblers, and accordingly, the tumblers
and the spring- blades are alternately arranged in the
cavity 26. Each spring blade has an inwardly bowed por-
tion 34 received in and extending across the bottom por-
tion of the cavity 20. Opposite, transversely spaced
spring arms 35 and 36 project outwardly from the bowed
portion toward the mouth of the cavity. The outer end
of the arm 35, of course, is integrally joined to the base
plate 21 at the upper edge thereof, while the arm 36 ex-
tends across the inner side of the ridge 23 in the bottom
of the cavity, substantially close thereto.

At their outer ends each of the arms 36 of the spring
blades is-bent back upon itself to provide an outwardly
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boived portion 38, near the mouth of the cavity, having
a part of the arm 36 as one of its legs and having an op-
posite leg 39 extending generally toward the bottom of
the cavity but passing on the outside of the ridge 23.
The leg 39, of course, defines the free end of each spring
blade, and in the locking positions of the tumblers, these
legs occupy positions close to the surface of the cylinder
and nearly concentric thereto.

Referring to Figure 4, it will be noted that the out-
wardly bowed free end portion 38 of each spring blade
substantially overlies and embraces the ridge 23 along
the bottom of the cavity and the bearing seats 25 therein.
It will also be noted that each of the spring blades overlies
the rear face of its adjacent tumbler, and that each of the
tumblers has an outwardly facing heok 41 on its ful-
erumed end bent rearwardly therefrom along the ex-
terior of the ridge 23 and engaging in a V-shaped notch
42 in the extremity of the leg 39 of its spring blade. In
addition, each of the tamblers has a tab 43 thereon bent
rearwardly to overlie the exterior of the leg 39 of its spring
blade at a location thereon spaced from the V-shaped

notch in its extremity and preferably closely adjacent to-

the bow 38 by which it is joined with the arm 36 of the
blade.

‘Since- the arms 35 and 36 of the spring blades are
normally biased away from one another, the spring force
of the spring blades is utilized to hold the inner end por-
tion of the legs 39 thereof pressed against the tabs 43
on the tumblers and to maintain the notched extremities
at the free ends of the legs 39 engaged with the hooks
41 on the tumblers. Due to their shape and mounting,
therefore, the spring blades exert a force on the tumblers
along transverse lines substantially joining the rib 31 on
the base plate with the centers of curvature of the tumbler
bearing sockets 25 to hold the tumbler projections 27
seated in their bearing sockets. At the same time, the
tumbler springs yieldingly resist edgewise rocking motion
of the tfumblers on their fulcrums toward their unlock-
ing positions adjacent to the bottom of the cavity, as
seen in Figure 3.

Attention is directed to the fact that because of the
shape and location of the bearing sockets 25 with respect
to the locking bar 9, forces exerted on the locking bar 9
tending to refract the same when the tumblers are in
their locking positions cannot produce rocking of the
tumblers toward their unlocking positions.

From the description of the tumblers and their springs
thus far it will be apparent that the spring blades, through
the interconnection of their free end portions with the
tumblers, yieldingly urge the locking ends of the tumblers
toward the mouth of the cavity 20, to their locking posi-
tions. The .outer or locking ends 28 of the tumblers,
however, have extensions thereon projecting downwardly
between the side wall 3¢ of the cavity and the base plate
to overlie the outer side of the latter. Each of these
extensions provides a shoulder 44 on the locking end
of the tumbler normally held engaged with the adjacent
side of the base plate, as seen in Figures 4 and 8, under
the force of the tumbler spring. Such engagement, of
course, defines the locking positions of the tumblers and,
according to this invention, enables subassembly of the
tumblers with the spring unit in the manner indicated
in Figure 8, before their insertion into the cavity in the
lock cylinder.

This is one of the major features of the imvention
since it eliminates the difficult and time consuming task
of individual assembly .of each spring and tumbler into
the lock cylinder, as was usually the case in the past.
Moreover, the tumblers may be assembled to the tumbler
spring unit in an assembling machine or jig provided
for that purpose to reduce assembly time to a minimum.

Attention is directed to the fact that the subassembly
of the tumblers with the blades of the tumbler spring unit
produces a -bending moment in the blades which varies
throughout their length, -and ;is therefore -objectionable.
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In other words, prior to securement of the subassembly
in the cavity of the cylinder, the tumblers hold the spring
blades with their opposed ends drawn part way together,
thereby placing objectionable stress upon their bowed
portions which connect the arms 35 and 36 together:
If this stress was not relieved, the springs would have a
relatively short life, since they would tend to break at
their inwardly bowed portions adjacent to the bottom
of the cavity 20.

However, when the subassembly is inserted into the
cavity 20 in the cylinder, the bearing projections 27 on
the tumblers seat in their sockets before the base plate
21 of the spring unit reaches its final position seen in’
Figures 3 and 4, at which it is secured to the cylinder..
Thus, during the final motion of the spring unit into
the cavity, its blades are further loaded by the engage-
ment of their legs 39 with the hooked ends of the
tumblers, with the result that when properly secured to
the cylinder, the forces to-which the spring blades were
initially "subjected are relieved and the spring blades
are subjected substantially only to a pure bending by
couples applied to each end thereof.

In other words, the blades are being held bent or
flexed by the application of force couples to their legs
and by the apphcat;on of other force couples to thelr
opposite ends at the inner and outer edge portions of-
the base plate 21. )

The highly desirable result of a substantially uniform
bending moment throughout the length of the blades is
thereby achieved, to assure long life of the blades, and
to preclude their being thrown into engagement with the
sides of the cavity during rocklng of the tumblers about
their fulcrums. :

The umque shape of the blades of the spring unit and
the manner in which they are loaded therefore, elim-
inates the need for providing them with a taper along
their length, as would otherwise appear necessary; and
enables the material from whlch the blades are formed
to be used most efﬁmently in the relatlvely small space
within the cavity 29.

According .to this invention the tumbler spring unit:
may be readily snapped into place on the lock cylinder,
and held assembled with the cyhnder entirely without
the need for any staking operations or other securing
devices to prevent dlsassembly of the spring unit from:
the cavity. As best shown in Figures 10, 11 and 12,
the opposite ends of the base plate 21 of the tumbler-
spring unit are extended, as at 47, and have their extrem-
ities bent flatwise toward the side wall 30 of the cavity
to provide hooks 48 normal to the plane of the base plate.
The hooked ends of the base plate are recewed edge-
wise in recesses 49 in the front and rear end portions
of the cylinder, at its underside. These recesses are
angle-shaped for this purpose, having longrtudmal
branches 5@ opening into the opposite ends of the cavity
to receive the flat end portions of the base plate, and
circumferential branches 51 leading from the longltudmal
branches 50 and in which the angularly bent hooks 48
are received.

Lugs 52 projecting toward one another from the re-
mote walls 53 of the cncumfe1ent1a1 branches 51 of the
recesses overlie the outer edges of the hooks 48 to hold
the base plate of the spring unit against edgew1se move-
ment in the cavity and against displacement radially -out'
of the mouth thereof. The outer surfaces.on the hookS'
48, of course, bear flatwise agalnst the walls 53 to preclude
endwise movement of the base plate relatxve to the cylin-
der. In addition, diagonal surfaces 54 in the recesses .en-
gage cooperating ‘surfaces 55 on the hooked ends of the
base plate to hold the outer face of its end portions flat-
wise against shoulders 56 in the recesses, -each deﬁnmg-
one side wall of its longitudinal branches 59, to thus pre-
clude flatwise movement of :the -hase plate relative to.the
cylinder. ]
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*. From this it will be seen that the spring unit, with tum-

blers subassembled thereto in the manner hereinbefore
described can be inserted into the cavity 20 from . the
underside of the lock cylinder, with the base plate 21
of the spring unit held edgewise with respect to the bot-
tom of the cavity; and that the hooked ends of the base
plate will be flexed toward one another as they pass over
the lugs 52 in the recesses 51 and will then snap apart
to engage beneath these lugs as seen in Figure 11, the
Iugs cooperating with the surfaces 54 to firmly hold the
spring unit in place on the lock cylinder.

The insertion of the hooked ends of the base plate
into the angle-shaped recesses, of course, may be facilitated
by chambering the remote edges of the recesses at their
junctions with the cylindrical exterior surfaces of the
cylinder, as at 57, and by providing an inclined surface 58
on the lugs 52 to insure that the hooked ends of the
spring unit will be cammed toward one another as they
are pressed into the recesses 49. )

When' properly engaged under the lugs 52, the inner
édges of the flat end portions of the base plate are held
against shoulders 59 in the bottoms of the recesses 49 by
the lugs 52. :

- Except for the locations of the notches 16 in their lock-
ing ends, all of the tumblers 11 have the same size and
shape. A central portion 68 of each extends across the
median plane of the key slot to be engaged by the bittings
of the key, and the outwardly facing edge of the portion
60 has a convex shape to facilitate passage of the key
bittings thereunder during insertion of ‘the key into the
cylinder, .

Each tumbler is adapted to be rocked edgewise toward
the bottom of the cavity a distance depending upon the
height of the corresponding bitting on the key, which,
of course, is determined by the location of the notch 16
in the tumbler. As stated previously, when all of the
tumblers are swung by the key to their unlocking posi-
tions seen in Figure 3, the notches 16 in the outer arcuate
edges thereof -align longitudinally and receive the inner
edge of the locking bar. The locking bar ‘is retracted
from the locking recess 7 in the casing and propelled into
the notches 16 of the tumblers by its spring 18 to free
the lock cylinder for rotation by the key. .

The locking bar 9 and.its spring 18 are of novel design,
particularly since the spring 18 comprises a single blade
stamped from flat spring stock and formed to snap into
place on the lock cylinder and be retained in its proper
position thereon entirely without resorting to staking
of portions of the cylinder either over the spring or the
locking bar. The locking bar is best illustrated in Figure
6 while its spring is seen best in Figure 7. )

- The locking bar per se is formed as an elongated pad 63
on the exterior of a bar 64 having a substantially diamond-
shaped cross section. The ends of the bar project beyond
the ends of the pad 63, and at its rear end, the bar has a
toe 65 extending inwardly therefrom behind the cavity
20, to prevent rocking of the bar about its longitudinal
axis in its slot' 16. Only the pad 63 projects outwardly
beyond the cylindrical outline of the cylinder in the lock-
ing position of the side bar seen in Figure 4, the end por-
tions of the bar being at all times received in the radjally
opening longitudinal slot 19 in the cylinder in which the
locking bar operates. _

- The inner edge 67 of the locking bar has converging or
bevelled sides engageable in the notches 16 of the tum-
blers when the latter are rocked to their unlocking posi-
tions, and the inner side edges of the notches cooperate
with the adjacent converging side of the locking bar in its
retracted position to enable the locking bar to be cammed
outwardly in its slot and into the locking recess in the
casing by the action of the tumbler springs on the tumblers
upon withdrawal of the key from the lock cylinder,

-"In order that it may slide radially inwardly and out-
wardly of its slot 10 with the least amount of friction, the
locking bar is provided with narrow lands 69 along its
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8
opposite sides to minimize surface-to-sutface engagement
of the bar with the sides of its slot. In addition, the op-
posite side surfaces of the pad 63 are undercut so as to
converge toward the lands, as at 70.

At a location above the locking bar siot 10, the ex-
terior of the lock cylinder is formed with a recess 72, the
longitudinal ends 73 of which communicate with the
ends of the slot 10 for the locking bar. Intermediate its
ends, the recess 72 is separated from the locking bar slot
10 by a horizontal rib 74, the underside of the latter
thereby defining one of the side surfaces of the locking bar
slot.

The locking bar spring 18 is stamped from flat spring
stock and has a substantially inverted U-shape. Its bight
end 76 is elongated and is received in the recess 72 while
its relatively short opposite arms 77 are received in the
end sections 73 of the recess 72 and project downwardly
therein into the ends of the locking bar slot 10 to embrace
the length of the pad 63 on the locking bar and to press
against the opposite ends of the locking bar adjacent to
each end of the pad. The bight end 76 of the spring,

‘of course, is disposed edgewise over the horizontal rib

74 and flatwise overlies the bottom 78 of the recess 72.
Centrally of its bight end-the spring has a tongue 79
thereon projecting from its lower edge and received in
a substantially radially disposed groove 80 on the upper
surface of the rib 74 to hold the spring against shifting
longitudinally of the cylinder.

A nose 81 projecting outwardly from the bottom of
the recess 72 overlies the upper edge of the bight of the
spring 18 to hold the togue thereof engaged in the groove
80, and to preclude edgewise displacement of the spring
from its recess. :

To prevent the bight end portion of the spring from
accidentally tilting outwardly from under the nose 81,
longitudinally spaced upright standards 82 are provided
on the upper surface of the rib 74 at equal distances
from the nose 81, and these standards engage the flat
outer side of the bight of the spring to hold the same
flexed or bowed slightly inwardly at each side of a ful-
crum defined by a ridge 83 projecting outwardly from
the bottom of the recess beneath the nose 81. .In this
manner, the arms 77 of the spring are caused to engage
the ends of the locking bar under suitable tension.

In assembly, after the locking bar has been inserted
into its slot 10 in the cylinder, the arms 77 on the lock-
ing bar spring are first engaged in the ends 73 of.the
recess 72 and the bight end portion of the spring is
thereafter pushed edgewise between the standards 82 and
the nose 81 on the side of the lock cylinder. During
such insertion of the bight end of the spring into the
recess, the outer ends of the spring arms ride onto the
ends of the locking bar, and the tongue 79 engages in
the groove 80 in the rib 74. When the upper edge of
the spring snaps beneath the nose 81, the spring auto-
matically assumes. its assembled position in which it is
securely held assembled on the side of the cylinder with-
out the need for staking any portions of the cylinder
thereover.

The opposite end portions of the spring adjacent to
its arms 77, of course, are sufficiently flexible as -to be
overcome by the expensive force of the tumbler spring
blades acting on the tumblers to allow the locking bar to
be cammed cutwardly in its slot and projected into the
locking recess of the casing when the key 14 is with-
drawn from the cylinder.

In Figure 13 a slightly modified form of tumbler and
spring blade is illustrated, which, however, retains all
of the advantages of the previously described construc-
tion. The spring blades feature a simpler shape in that
while they are provided with inwardly bowed portions
34’ adjacent to the bottom of the cavity 20, the outer
ends of their arms 36’ terminate at points directly be-
neath the sockets 25 in which the bearing projections 27.
of the tumblers seat. Moreover, in.the locking positions
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of the tumblers, the arms 35’ and 36’ of the sprmg blades
are substantially straight and parallel.

The outer end portions 85 of the arms 36’, however,
are bent slightly outwardly away from the base plate 21
and the extremity of each bears flatwise against the inner
surface of a tab 43’ on its tumbler similar to those on
the tumblers previously described. Each spring blade is
held against its tab 43’ and consequently interconnected
with its tumbler by a tang 86 struck from the body of
the tumbler adjacent to the base of its bearing projec-
tion 27. ‘The tangs engage the inner faces of the end
portions 85 of the spring blades, and likewise allow the
tumblers to be subassembled with the tumbler spring unit
prior to insertion into the cavity 20 in the cylinder.

The use of the tangs 86, of course, obviates the need
for providing hooked ends on the tumblers, as was the
case in the first described embodiment of the invention;
and in addition has the advantage of effecting savings
in the material from which the tumblers and the tumbler
spring unit are made.

From the foregoing description taken togéther with
the accompanying drawings it will be readily apparent
to those skilled in the art that this invention provides a
rocking tumbler side bar lock featuring ease of assembly
of the component parts of the lock mechanism since it
allows the tumblers to be subassembled with the tumbler
spring unit prior to insertion into the lock cylinder; and
since both the tumbler spring unit and the side bar spring
may be readily snapped into place on the lock cylinder
and held assembled therewith entirely without the need
for staking operations of the type previously required to
hold these parts against displacement.

What I claim as my invention is:

1. In lock mechanism of the character described: a
rotatable cylinder having a cavity the month of which
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opens to the cylindrical surface of the cylinder; a longi- -

tudinal ridge in the bottom of the cavity near one side
of the cylinder; means on the cuter portion of said ridge
defining bearing sockets spaced from one another length-
wise -of said ridge and -opening toward the mouth of the
cavity; and a plurality of tumblers in said cavity extend-
ing transversely thereacross and each having a rounded
projection thereon seating in one of said bearing sockets
to fulcrum the tumbler for rocking motion between lock-
ing and unlocking positions about an axis parallel to that
of the cylinder.

2. In lock mechanism of the character described: a
rotatable cylinder having a cavity the mouth of which
opens to the cylindrical surface -of the cylinder; a longi-
tudinal ridge in the bottom of the cavity mear ‘one side
of the cylinder, said ridge having a plurality of slots
therein spaced from one another lengthwise of said
ridge and opening toward the mouth of the cavity, the
sides of said slots lying in planes substantially normal
to the cylinder axis and the bottoms of the slots being
concave to provide sockets; and -a plurality of relatively
flat tumblers in said cavity extending transversely there-
acress and each having a rounded projection thereon re-
ceived in one of said slots in the ridge and seating in the
socket at the bottor of said slot to fulcrum the tumbler
for rocking motion about an axis parallel to that of the
cylinder with the sides of the tumbler substantially normal
to the cylinder axis.

3. In lock techanism of the character deseribed: a
rotatable cylinder having a cavity the mouth of which
opens to the cylindrical surface of the cylinder; ‘a tongi-
tudinal ridge in the bottom of the cavity near one side
of the cylinder, said ridge having a plurality -of slots there-
in spaced from one another lengthwise of said ridge and
opening toward -the mouth -of the cavity, the sides of -said
slots lying in planes substantially normal to thé cylinder
axis and the bottoms of the islots being concave ‘to pro-
vide sockets; a plurality of relatively flat tumblers in -said
cavity extending transversely thereacross.and.each having
a rounded projection thereon received in .one -of said
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slots in the ridge and seating in the socket at the bottom
of said slot to fulcrum the tumbler for rocking motion
about an axis parallel to that of the cylinder with the
sides of the tumbler substantially normal to the cylinder
axis, said tumblers having portions adjacent to the side
wall of the cavity remote from the ridge; and ribs on said
side wall of the cavity defining slots opposite those in
said ridge to receive and guide the adjacent portions of
the tumblers.

4, Lock mechanism of the character described, com-
prising: a rotatable cylinder having a cavity in its side;
a plurality of tumblers in said cavity; an integral pro-
jection on each tumbler extending generally toward the
boitom of said cavity; means on the cylinder in said
cavity defining bearing sockets opening generally toward
the mouth of said cavity and in which said tumbler pro-
jections engage to support the tumblers for rocking mo-
tion about an axis parallel to that of the cylinder; and
spring means reacting between the cylinder and the tum-
blers in a direction to hold the tumbler projections in
their sockets and to yieldingly resist rocking motion of
the tumblers in one direction.

5. Lock mechanism of the character described, com-
prising: a rotatable lock cylinder having a cavity opening
to its cylindrical surface; a tumbler spring unit in said
cavity including an elongated base plate secured to thé -
cylinder and extending lengthwise through the axial di-
mension of said cavity, near the mouth thereof, sub-
stantially edgewise with respect to the bottom of the
cavity, and a plurality of springs comprising spaced spring
blades joined at ome end to said base plate, each of
said spring blades having an inwardly bowed portion
projecting toward the bottom of the cavity and having an
outwardly bowed portion at its free end projecting toward
the mouth of the cavity and biased toward a position
spaced away from one side of the base plate; a plurality
of relatively flat tumblers in said cavity extending trans-
versely thereacross, edgewise between the bottom of the
cavity and the base plate of the spring unit, and in alter-
nate relationship with the spring blades so that each
spring blade overlies one flat face of one of the tumblers;
bearing means on the cylinder projecting up from the
bottom of the cavity therein, beneath the -outwardly
bowed end portions of the spring blades, and providing
fulerums engaged by the tumblers to support the same
for edgewise rocking metion about an axis parallel to
that of the cylinder; a connection between the free end
portion of each spring blade and an adjacent tumbler
whereby the biasing force of the spring blades is utilized
to retain the tumblers on their fulcrums and to exert a
torsional force on the tumblers tending to rock the same
edgewise toward the base plate of the spring unit; and a
shoulder on each tumbler normally held in engagement
with the base plate by the expansive force of the spring
blades to limit spring propelled -rocking motion of the
tumblers in one direction.

6. Lock mechanism of the character described, com-
prising: a rotatable -cylinder having a cavity opening to
its cylindrical surface; a tumbler spring unit in said cavity
including a plurality of spring blades spaced from -one
another longitudinally of the cylinder and each having a
bowed portien extending transversely -across the bottem
of the cavity and spaced apart opposing spring arms
joined with the ends .of said bowed portion and biased
away from one another, said spring arms extending out-
wardly teward the mouth of the cavity, and an elongated
base plate secured ‘to the cylinder and extending length-
wise thereof through the :cavity, near ‘the mouth thereof
at one side of the cavity, -and joined at one longitudinal
edge to the ends of the adjacent spring arms; a plurality
of relatively flat tumblers in said cavity extending trans-
versely thereacross, edgewise with respect to the bottom
of the cavity, and.in alternate relationship with the spring
blades so -that each spring blade overlies one ‘flat :face
of -one of the tumblers; bearing seats on -the cylinder:in
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said cavity adjacent to the outer ends of the other arms
of the spring blades, said bearing seats providing ful-
crums engaged by the tumblers to support the same for
edgewise rocking motion between locking and unlocking
positions about an axis parallel to that of the cylinder;
and connections between the outer end portions of said
other spring arms and their respective tumblers whereby
the biasing force of the spring blades is utilized to re-
tain the tumblers on their fulcrums and to exert a torsional
force on the tumblers tending to rock the same edgewise
toward their locking positions.

7. The lock mechanism set forth in claim 6 wherein the
opposing spring arms of the spring blades are substantially
parallel to one another; and further characterized by the
fact that the spring arms which lic adjacent to said side
of the cavity are substantially straight and coplanar with
the base plate. )

8. Lock mechanism of the character described, com-
prising: a rotatable cylinder having a cavity opening to
its cylindrical surface; a tumbler spring unit in said cavity
including a plurality of spring blades spaced from one
another longitudinally of the cylinder and each having a
bowed portion extending transversely across the bottom
of the cavity and spaced opposing spring arms joined
with the ends of said bowed portion and biased away from
one another, said spring arms extending outwardly toward
the mouth of the cavity, and an elongated base plate
secured to the cylinder and extending lengthwise thereof
through the cavity, near the mouth thereof at one side
of the cavity, and joined at one longitudinal edge to the
ends of the adjacent spring arms; a phurality of relatively
flat tumblers in said cavity extending transversely there-
across, each of said tumblers overlying one of said spring
blades and said tumblers having a central portion edge-
wise interposed between the base plate and the bottom of
the cavity and opposite end portions projecting toward
the mouth of the cavity and lying at opposite sides of
the base plate; bearing seats on the cylinder in said cavity
at the other side thereof, said bearing seats providing
fulcrums engaged by the adjacent end portions of the
tumblers to support the same for edgewise rocking motion
toward and from locking positions defined by the engage-
ment of the other end portions of the tumblers with the
adjacent side of the base plate; and connections between
the outer end portions of the other arms of the spring
blades and the first designated end portions of the tum-
blers-whereby the biasing force of the spring blades is
utilized to retain the tumblers on their fulcrums and to
exert a torsional force on the tumblers tending to rock
the same edgewise toward their locking positions.

9. Lock mechanism of the character described, com-
prising: a rotatable cylinder having a cavity therein open-
ing to ome side of the cylinder intermediate its ends; a
plurality of tumblers in said cavity spaced from one an-
other longitudinally of the cylinder and movable between
locking and unlocking positions; a tumbler spring unit in
said cavity comprising an elongated substantially flat
base plate extending through the cavity lengthwise of
the cylinder and edgewise with respect to and near the
mouth of the cavity, and a plurality of spring blades
joined to the inner edge of the base plate and each con-
nected to one of said tumblers to yieldingly resist motion
of the same toward its unlocking position; and means for
retaining said tumbler spring unit in place on the cylinder
comprising hooked ends on the extremities of the base
plate bent flatwise therefrom and edgewise received in
correspondingly shaped recesses opening to said side of
the cylinder-and into the opposite ends of the cavity
therein, said hooked ends having flatwise engagement with
walls of the recess which are generally radial to the
cylinder axis to preclude flatwise and lengthwise motion
of the base plate relative to the cylinder, and ledges on
certain of said radially disposed walls of the recesses en-
gaging over the outer edges of the hooked ends on the
base plate to hold said hooked ends against the bottoms

10

20

25

30

35

40

60

70

7%

12
of the recesses and thus prevent edgewise motion of the
base plate relative to the cylinder, said hooked ends being
resilient to allow flexure thereof past said ledges during
insertion of the spring unit into the cavity.

10. In a lock of the character described: a rotatable
cylinder having a cavity therein intermediate its ends
and opening to the side of the cylinder; a plurality of
relatively flat tumblers in said cavity extending thereacross
transversely of the cylinder, with one edge of each tumbler
facing the bottom of said cavity; interengaging means on
the cylinder and tumblers adjacent to one side of the
cavity providing fulcrums to support the tumblers for
edgewise rocking motion toward and from the bottom of
the cavity about a common axis spaced from but parallel
to the cylinder axis; bowed tumbler springs in said cavity,
one for each tumbler and each having its bow extend-
ing toward the bottom of the cavity and having opposed
arms extending from the ends of the bow across one flat
side of its tumbler toward the mouth of said cavity, in
spaced relation to one another transversely of the cylinder,
one of said arms lying adjacent to the fulcrum for its
tumbler; means for anchoring the outer end portion of
the other arm of each tumbler spring to the cylinder;
and a connection between the first designated arm of each
tumbler spring and its tumbler whereby the springs hold
the tumblers on their fulcrums and yieldingly resist rock-
ing motion of the tumblers toward the bottom of the
cavity.

11. In a lock of the character described: a rotatable
lock cylinder having a relatively large cavity in its side
intermediate the front and rear end portions of the cylin-
der, and having longitudinally aligning key slots in its
end portions opening to said cavity so that a key inserted
into said slots from the front of the cylinder is directly
supported only by the end portions of the cylinder; tum-
blers in said cavity movable between locking and un-
locking positions in consequence of insertion of a proper
key into said key slots; spring arms in said cavity each
baving one end bearing against one of said tumblers and
its other end fixed to the cylinder at = location directly
adjacent to one side of a key in said key slots; and guide
means on said fixed ends of the spring arms engageable
with a straight guideway on the adjacent side of a key
inserted info the slot in the front end portion of the
cylinder for guiding the rearward passage of the key
through the cavity and into the slot in the rear portion of
the cylinder.

12. Lock mechanism of the type including a rotatable
key controlled lock cylinder having an elongated rela-
tively. large cavity in its side, intermediate the ends of
the cylinder and the key slot therein, so that a key in the
slot receives direct support only from the end portions
of the cylinder forwardly and rearwardly of said cavity,
said cavity containing the tumblers and the tumbler
springs of the lock mechanism: characterized by the fact’
that the tumbler springs are blades each having one end
portion fixed with respect to the cylinder at a location
directly alongside a key in the key slot; and further char-
acterized by the provision of key guiding mears integral
with the fixed end portions of the springs and comprising
guide means extending continuously through the lon-
gitudinal dimension of the cavity and engageable with a
straight guideway on the adjacent side of a key inserted
into the key slot from the front of the cylinder to guide
the rearward passage of the key through the cavity and
into its slot in the rear end portion of the cylinder.

13. In a side bar lock of the character described: a
rotatable lock cylinder; key controlled tumblers in the
cylinder movable between locking and unlocking posi-
tions; an elongated locking bar controlled by said tum-
blers, said Iocking bar extending lengthwise of the cylin-
der and operating in a substantially radial slot in the
cylinder opening to one side thereof, and the locking bar
being retractable from a locking position projected out-
wardly beyond the surface of the cylinder whenever the
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tumblers are moved to their unlocking positions; said
cylinder having a recess in its side, circumferentially
adjacent to the mouth of the locking bar slot, the lon-
gitudinal ends of said recess opening into the ends of the
locking bar slot from one side thereof; a longitudinally
extending tib on the side of the cylinder separating the in-
termediate portions of the recess and slot, one face of
said rib providing a side wall of the recess and the other
face of said rib providing one side wall of the locking
bar slot; a substantially U-shaped spring blade having its
bight received in said recess edgewise with respect to said
side wall of the recess, and having its opposing arms em-
bracing the lemgth of said rib and projecting from the
longitudinal ends of the recess into the adjacent ends
of the locking bar slot and flatwise -overlying the end
portions ‘of the locking bar; a ridge on the bottom of
said recess medially of the ends thereof and engaged
with the flat underside of the bight of the spring to hold
the ‘same -spaced from the bottom of the recess; a pair
of abutments on -said side wall of the recess equispaced
from said ridge and engaged with the flat outer face of
the bight of the spring to hold its end portions flexed
toward ‘the bottom ‘of the recess about the fulcrum pro-
vided by said ridge, and thus maintain the arms ‘of the
spring yieldingly pressed against the opposite end por-
tions -of the locking bar; and a nose on said ridge en-
gaged over the outer edge of the bight portion of the
spring and -co-operating with said abutments to hold the
spring against displacement from its recess.

14. The side bar lock set forth in claim 13 further char-
acterized by the provision of a tongue and -grocve con-
nection between said rib and the inner edge of the bight
portion of the spring for precluding longitudinal shifting
of the spring relative to the-cylinder.

15. The side bar lock set forth in claim 13 further
characterized by the fact that said abutments face the
bottom-of ‘the recess and are spaced therefrom a distance
slightly less than the distance said ridge and its mnose
project from the ‘bottom of the recess, whereby during
installation of the spring ‘on the cylinder the bight of the
spring is edgewise insertable between said abutments and
the nose -on the ridge while the central portion of -the
bight is bowed ‘outwardly away from the bottom of the
recess an extent greater than when the bight of the spring
is in its proper assembled position between the abutments
and said ridge, whereby the bight .of the spring will auto-
matically ‘snap into place beneath said nose and against
said ridge as the spring reaches its proper assembled
position -on ‘the :cylinder to be held against -displacement
from the recess by said nose.

16. In a side bar lock of the character described: a
rotatable cylinder having key controlled tumblers there-
in; an elongated locking bar controlled by said tumblers,
said locking bar extending lengthwise -of the -cylinder and
operating in a substantially radial slot in the cylinder
opening to -ene side theéreof, said locking bar being re-
tractable inwardly -of its slot from a locking position
whenever the tumblers -are moved to unlocking positions;
the cylinder having a recess in its side adjacent to the
mouth of the locking bar slot and communicating there-
with adjacent to the ends of the locking bar slot; a sub-
stantially ‘U-shaped spring in said recess having its bight
extending generally lengthwise of the cylinder -and its op-
posing arms -extending into the locking bar slot and over
the opposite end portions of the locking bar; and means
securing the ‘bight of the spring to the cylinder, said
means tensioning the spring to cause its arms to yield-
ingly press against the end portions of the locking bar
so that the spring resists outward projection thereof to
its locking position.

17. A tumbler and tumbler spring subassembly, com-
prising: 'a tumbler spring unit including an elongated rel-
atively flat base plate, and a plurality of identical spring
blade bent flatwise to substantially U-shape to provide
opposing spaced apart arms of substantial length, each
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of said blades having the extremity of one arm thereof

integrally joined to only one longitudinal edge of the base

plate, and the blades being arranged edge to edge in longi-
tudinally spaced relation to one another along the length
of the base plate, the bights of said blades opening to-
ward said edge of the base plate and aligning with one
another along an axis parallel to the plane of the base
plate, and the outer end portions of the other arms of
the blades being spaced from and substantially opposite
the joints between the first designated arms and the base
plate; 2 plurality of relatively flat tumblers each posi-
tioned adjacent to one of the spring blades with both
arms of the latter extending across one flat face of the
tumbler, said tumblers edgewise overlying the base plate;
and means -defining spaced opposing shoulders on each
tumbler having the base plate therebetween and engaged
by one of said shoulders, and the other of said shoulders
on the tumbler being engaged by a portion at the outer
end of said other arm of its spring blade, and said shoul-
ders holding the arms of the spring blades drawn part way
together and under compression so that the expansive
force of the spring blades is employed to maintain their
tumblers subassembled with the spring unit.

18. A tumbler and tumbler spring subassembly, com-
prising: a tumbler spring unit including an elongated rel-
atively flat base plate, and a plurality of identical spring
blades bent flatwise to substantially U-shape to provide
opposing spaced apart arms of substantial length, each of
said blades having .the extremity of ome arm thereof
integrally joined to only one longitudinal edge of the base
plate; and the blades being arranged edge to -edge in
longitudinally spaced relation to one another along ‘the
length of the base plate, the bighis of said blades open~
ing toward said edge of the base plate and aligning with
one another along an axis parallel to the plane of the
base plate, and the outer ‘end portions of the other arms
of the blades being spaced from and substantially op-
posite the junctions of said first designated arms with
the base plate; a plurality of relatively flat lever type
tumblers ‘each having bearing means ‘at ‘one end portion
to provide for edgewise swinging of the tumbler, and a
locking bar notch in its opposite end portion, each of said
tumblers being positioned adjacent to one of the spring
blades with the intermediate portion of the tumbler ex-
tending edgewise across the base plate, and said other
arm of the. adjacent spring blade extending across one
flat face of the tumbler at the bearing énd portion there-
of while the first designated arm of said adjacent spring
blade extends across said flat face of the tumbler ‘adjacent
to said notched opposite end portion thereof; means on
the bearing end portion of each tumbler connecting the
same with a portion of said other arm of the adjacent
spring blade and by which the tendency of said arms of
the blade to spread apart toward relaxed positions im-
poses a thrust upon the tumbler ‘tending to move it end-
wise in a direction to carry said notched opposite end
portion thereof toward the base plate; and an extension
on said notched opposite end portion of each tumbler
projecting edgewise therefrom toward the base plate and
providing a shoulder spaced from and so located with
respect to said connecting means on the bearing end of
the tumbler that the shoulder is held engaged with the
base plate in consequence of said end thrust imposed
upon the tumbler by its spring blade, whereby each spring
blade is held under compression by its tumbler and the
expansive force of the 'spring blades is utilized to hold
the tumblers subassembled with the spring unit.

19. The tumbler and tumbler spring subassembly set
forth in claim 18 wherein each .of said other arms of the
spring blades has a portion at its outer end bent flatwise
back upon itself to provide a leg spaced from but over-
lying the outer side of said other arm, the extremity of
said leg having a notch therein; and wherein said con-
necting means on the bearing end portion of each tumbler
comprises a part on the tumbler having a surface normal
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to the flat sides of the tumbler and substantially facing
the bight of its spring blade, and engaged with the outer
side of said leg at a location spaced from the extremity
thereof, and a hook engaged in said notch in the extremity
of said leg. :

20. The tumbler and tumbler spring subassembly set
forth in claim 18, wherein said first designated arms of
the spring blades are relatively straight and substantially
coplanar with the base plate so as to ‘extend across the
intermediate portions of their tumblers, while said other
arms of the spring blades have relatively straight inner
portions nearly parallel to the first designated arms and
outer end portions bent flatwise out of the plane of their
inner portions and in divergent relationship to the first
designated arms; and wherein said connecting means on
the bearing end portion of each tumbler comprises a part
on the tumbler having a surface substantially normal to
the flat sides of the tumbler and substantially facing the
base plate of the spring unit and engaged with the outer
side of said divergent outer end portion of the other arm
of its spring blade, near the extremity thereof, and a tang
struck up from the adjacent side of the tumbler and en-
gaged with the inner surface of said divergent outer end
portion of the other arm of its spring blade at a loca-
tion spaced from the extremity of said divergent portion.

21. An elongated locking bar of the type which slides
inwardly of a substantially radial slot through the side
of a lock cylinder to free the same for rotation: character-
ized by the provisicn of an elongated raised pad on the
outer surface of the bar for engagement in a locking re-
cess, said pad extending along the major length of the
bar but terminating a distance short of the extremities
of the bar to provide space along said surface of the bar
adjacent to both ends of the pad for biasing means to act
upon the bar, the opposite longitudinal sides of said pad
converging toward the junction of the pad with the bar
and cach terminating in a longitudinally extending rela-
tively narrow bearing land at said junction; and further
characterized by the provision of a toe at one end of the
bar projecting from its inner surface substantially per-
pendicular to the longitudinal axis of the bar and having
opposite surfaces cooperable with said lands to stabilize
the bar against tilting motion about its: longitudinal axis
when the bar is operating in its slot in the lock cylinder.

22. A tumbler and tumbler spring subassembly com-
prising: a tumbler spring unit including an elongated base
plate, and a piurality of identical spring blades each hav-
ing a substantially U-shape to provide opposing spaced
apart arms of substantial length, each of said blades
having the extremity of one arm thereof integrally joined
to only one longitudinal edge of the base plate, and the
blades being arranged in longitudinally spaced relation
to one another along the length of the base plate, the
bights of said blade opening toward said edge of the base
plate and aligning with one another along an axis length-
wise of the base plate, and the outer end portions of the
other arms of the blades being spaced from and sub-
stantially opposite the joints between the first designated
arms and the base plate; a plurality of relatively fiat lever-
type- tumbiers each having bearing means on one end
portion thereof providing for edgewise rocking of the
tumbler, and each tumbler being positioned adjacent to
one of the spring blades and overlying the same with the
intermediate portion of the tumbler extending edgewise
across the base plate; means defining 2 shoulder on the
other end portien of each tumbler engaging the base plate;
and a pair of spaced abutments on the bearing end por-
tion of each tumbler engaged with the outer end portion
of said other arm of its spring blade at arsas of said
outer end portion of the blade spaced along the length
thereof, one of said abutments engaging the outer sur-
face of said outer end portion of the spring blades so as to
receive the expansive force thereof and cooperating with
said shoulder on the other end portion of the tumbler
to hold the arms of the spring blade drawn part way to-
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gether and under compression, whereby the expansive
force of the spring blades is employed to maintain their
tumblers subassembled with the spring unit, and the other
of said abutments on each tumbler ‘serving to hold the
outer end portion of its spring blade against the first des-
ignated abutment and cooperating with the latter to pro-
vide for the application of a force couple to said outer end
portion of the spring blade during rocking of its tumbler
about its bearing means in a direction to move said
shoulder -on the other end. portion of the tumbler away
from the base plate. - :

23. In 2 side bar lock of the character described: a
rotatable lock cylinder; key controlled tumblers in the
cylinder movable between locking and unlocking posi-
tions; an elongated locking bar controlled by said tum-
blers, said locking bar extending lengthwise of the cylin-
der and being- operatively guided in a longitudinally ex-
tending slot in the cylinder opening radially to one side
thereof, and the locking bar being retractable from a
locking position projected outwardly beyond the surface
of the cylinder whenever the tumblers are moved to their
unlocking positions; said cylinder having a recess in its
side adjacent to the mouth of the locking bar slot and
said recess having branches extending circumferentially
from its ends and communicating with the ends of the
locking bar slot from one side thereof; a longitudinally
extending rib on the side of the cylinder separating the
intermediate portions of the recess and the slot; a sub-
stantially U-shaped spring having its bight received in
the intermediate portion of said recess and having ifs
opposing arms received in the circumferential branches
of the recess and projecting into the adjacent ends of
the locking bar slot and overlying the end portions of
the locking bar; abutments on the cylinder in said re-
cess interengaged with the bight of the spring to hold
the opposing arms of the spring vieldingly pressed against
the end portions of the locking bar; and retaining means
on the cylinder engaged with the bight of the spring to
hold the same against displacement from the recess.

24. In a lock of the character described: a lock cylin-
der having a slot opening to its side; a locking bar slid-
ably received in said slot for motion between an out-
wardly projected locking position and a retracted un-
locking: position; the cylinder having a recess in its ex-
terior to one side of the mouth of the locking bar slot;
and a spring carried by the cylinder, in said recess, for
holding the locking bar assembled with the cylinder and
for yieldingly urging the locking bar inwardly of its slot,
said spring having a middle portion extending alongside
the locking bar, and having arms at the ends of said
middle portion projecting into the locking bar slot and
pressing upon the end portions of the locking bar; and
abutment means on the cylinder, in said recess, inter-
engaged with the middle portion of the spring to hold
the same flexed, to thus tension the arms of the spring
into pressure engagement with the end portions of the
locking bar, said abutment means being so located in
said recess as to constrain the spring to sliding assembling
motion into the recess in a direction substantially normal
to the middle portion of the spring, toward the locking
bar from said side of its slot.

25. Lock mechanism of the type comprising a rotata-
ble cylinder and a plurality of tumblers in the cylinder
movable between locking and-unlocking positions: char-
acterized by bearing means on each tumbler interen-
gaged with cooperating bearing means on the cylinder
to provide fulcrums about which the tumblers may rock
between their locking and unlocking positions; one of
said bearing means comprising projections and the other
bearing means comprising concavities in which the projec-
tions seat. - ’ -

26. Lock mechanism of the character described, com-
prising: a rotatable cylinder; a plurality of tumblers in
the cylinder; an integral bearing projection on -each
tumbler; concavities in the cylinder providing bearing
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seats engaged by said bearing projections on the tumblers
to support the tumblers for rocking motion about an
axis parallel to that of the cylinder; and spring means
reacting between the cylinder and the tumblers in the
direction of the bearing seats to hold the bearing projec-
tions of the tumblers on their seats and to yieldingly re-
sist rocking motion of the tumblers in one dierction.

~ 27. Lock mechanism of the character described, com-
prising: a rotatable cylinder having a cavity in its side;
a plurality of tumblers in said cavity; bearing means on
said tumblers formed integrally therewith; bearing mears
on the cylinder engaged by said bearing means on the
tumblers and cooperating therewith to provide fulciums
upon which the tumblers may rock between locking and
unlocking positions; one of said bearing means compris-
ing projections and the other of said bearing means
comprising concavities each having one of said projections
seated therein; and spring means reacting between the
cylinder and tumblers in a direction to hold the projec-
tions engaged in their concavities and to yieldingly resist
rocking motion of the tumblers in the unlocking direction.

28. Lock mechanism of the character described, com-
prising: a rotatable cylinder having a cavity therein, the
mouth of which opens to the side of the cylinder; a plural-
ity of substantially flat tumblers in said cavity extending
thereacross transversely of the cylinder; guide means on
the cylinder constraining the tumblers to edgewise motion
in planes spaced apart along the axis of the cylinder and
normal thereto; open bearing sockets in the wall of the
cylinder cavity loosely engaged by an edge portion on
the exterior of each tumbler to provide for back and
forth edgewise tilting motion of the tumblers between
locking and unlocking positions about an axis parallel to
that of the cylinder; and tumbler springs in the cavity,
one for each tumbler, connected between the cylinder
and the tumblers to yieldingly urge the latter toward
their locking positions, said tumbler springs having elon-
gated spring arms extending across one flat side of their
respective tumblers entirely to one side of the axis about
which the tumblers tilt.

29, A tumbler spring unit for cylinder locks compris-
ing: an elongated relatively flat base plate; a plurality
of identical spring blades bent flatwise to substantially
U-shape to provide opposing spaced apart resilient arms
of substantial length, each of said blades having the ex-
tremity of one arm thereof joined to only one longitu-
dinal edge of the base plate, and the blades being arranged
in edgewise spaced relation to one another lengthwise
of the base plate, the bights of all of the blades opening
towards said edge of the base plate, and said opposing
arms being substantially equal in length so that the end
portion of each of the other arms of the blades is sub-
stantially opposite the junction of the first designated arms
with the base plate and capable of being connected with
the tumbler of a lock at two spaced points remote from
the bight of the blade; means on the base plate providing
for attachment of the spring unit to a lock cylinder; and
a longitudinal bead projecting-from one side of the base
plate to have guiding engagement with a groove in one
side of a key for the lock, said bead also reinforcing the
base plate against flatwise flexure.

30. A tumbler spring unit for cylinder locks compris-
ing: an elongated relatively flat base plate; a plurality
of identical spring blades bent flatwise to substantially
U-shape to provide opposing spaced apart resilient arms
of substantial length, each of said blades having the ex-
tremity of one arm thereof joined to only one longitudinal
edge of the base plate, and the blades being arranged in
edgewise spaced relaticn to one another lengthwise of
the base plate, the bights of all of the blades opening to-
wards said edge of the base plate, and said opposing
arms being substantially equal in length so that the end
portion of each of the other arms of the blades is sub-
stantially opposite the junction of the first designated arms
with the base plate and capable of being connected with
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the tumbler of a lock at two spaced points remote from
the bight of the blade, each of said other arms of the
spring blades having a portion at its outer end bent flat-
wise back upon itself to substantially U-shape to provide a
leg spaced from the outer side of and substantially
shorter than said other arm, the extremities of said legs
having notches therein to receive edge portions of lock
tumblers and thus provide for connection of the spring
blades thereto; and means on the base plate providing
for attachment of the spring unit to a lock cylinder.

31. A relatively flat lever type tumbler for a side bar
cylinder lock, characterized by: bearing means on an
upwardly facing edge of one end portion of the tumbler
to define a fulcrum providing for edgewise rocking of
the tumbler; a locking bar notch in an edge of another
end portion of the tumbler which is remote from said |
bearing means, said other end portion of the tumbler hav-
ing a shoulder thereon adapted for engagement with a
fixed part on the cylinder of a lock in which the tumbler
is installed to limit rocking motion of the tumbler in
one direction; spring seat means on said one end portion
of the tumbler, projecting from one side thereof to lie
outside the plane of the tumbler; an intermediate portion
of the tumbler having a notch opening to its lower edge;
and a downwardly facing key engaging edge at the bot-
tom of said notch.

32. The lever tumbler set forth in claim 31 wherein
said spring seat means comprises a hook bent from the
upper part of said one end portion of the tumbler and hav-
ing an edge facing downwardly, and a flange-like tab
bent from the lower part of said one end portion of the
tumbler and having a surface substantially normal to the
plane of the tumbler and substantially facing said key
engaging edge of the tumbler,

33. The lever tumbler set forth in claim 31 wherein said
spring seat means comprises a tab bent from the lower -
part of said one end portion of the tumbler and having
a surface substantially normal to the plane of the tumbler
and facing the shoulder on said other end portion of the
tumbler, and a tang struck from said one end portion of
the tumbler and providing an abutment near the upper
edge of the tumbler and substantially in line with said
surface of the tab.

34. A tumbler spring unit for cylinder locks compris-
ing: an elongated relatively flat base plate; a plurality of
identical spring blades bent flatwise to substantially U-
shape to provide opposing spaced apart resilient arms of
substantial length, each of said blades having the ex-
tremity of one arm thereof joined to only one longitudinal
edge of the base plate, and the blades being arranged in
edgewise spaced relation to one another lengthwise of
the base plate, the bights of all of the blades opening
towards said edge of the base plate, and said opposing
arms being substantially equal in length so that the end
portion of each of the other arms of the blades is sub-
stantially opposite the junction of the first designated
arms with the base plate and capable of being connected
with the tumbler of a lock at two spaced points remote
from the bight of the blade; and extensions on the base
plate projecting longitudinally from opposite ends thereof
and having hooks thereon providing for attachment of
the spring unit to a lock cylinder.
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