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"UNITED STATES

PATENT OFFICE.

STLAS N. BROOKS, OF CHICAGO, ILLINOIS, ADMINISTRATOR OF LINUS YALE,

- OF STAMFORD, CONNECTICUT.

(DECEASED,) ASSIGNOR TO YALE LOCK MANUFACTURING COMPANY,

IMPROVEMENT IN LOCKS.

‘Specification .forming"pa.rt of Letters Patént No. 48,475, dated June 27, 1865; Reissuo No. 8,158, dated
S : April 2,1878; application filed November 30,1877. " ]

To all whom it may concern:  ~
Be-it known that LiNus YALE, Jr., de-

- ceased, late of Shelburne Falls, in the county

- of Franklin and State of Massachusetts, dur-
-, ing his lifestime invented a new and useful Tm-

provement in- Door-Locks; and T, Smmas N.

" BROOKs, administrator of the estate of the

. said LINUS YALE, Jr., deceased, do hereby de-

- iy improvements; Fig. 2, a front elevation of

clare the following to be a full, clear, and ex-

- act description thereof, reference being had to

the aecompanying drawings, in which—
Figure 1 is a view of.a lock containing all

the same; Fig. 3, a vertical longitudinal sec-

~* tion on the line 3 3 of Fig. 2y showing the bolt
- retracted and -the bolt-securer down in place;

. Fig. 4, a similar section, showing the bolt shot

forward and. the bolt-securer in the elevated
position to permit the insertion of the bolt;

* Fig. 5, a horizontal longitudinal section on the

- line 5 5 of Fig. 3; Fig. 6, a similar section on

the line 6 6 of Fig. 3, showing a bottom-plan

-view of the spring-bolt securer and its lock-

- ing-serew; Fig. 7, a vertical transverse sec-
- tion on theline 7.7 of Fig. 1; Fig. 8, a vertical
section.on the line 88 of Fig. 7; Fig. 9,a ver-

tical longitudinal section through the center
of the tumbler-case, showing the key inserted

' in the key-cylinder and the tumblers raised. to

the unlocked position; Fig. 10, a similar. sec-
tion through the tumbler-case and key-cylin-
der, the tumblers and their actuating-springs
and the lazy-arm being. removed; Tig. 11, a

" horizontal longitudinal section through the

center of the key-cylinder on the line 11 11 of

. Fig. 9, showing the key.as inserted in-its slit

s

"~ 13; Fig. 16, a similar section on the line 16

- spective view of the lazy-arm; Fig. 20, a ver--

‘uider the tumblers; Fig. 12, a plan or top

view of - the ‘key-cylinder y Fig. 13, a'side ele-
vation of the same; Fig. 14, -a vertical trans-
verse section on the line 1414 of Fig. 13; Fig.
15, a similar section on the line 15 15 of Fig.

16 of Fig. 13; Figs. 17 and 18, vertical trans-
verse sections through the key-cylinder on the
line 15 15, showing the lazy-arm as encircling
the key-cylinder and in its different relative
positions thereto; Fig. 19, an enlarged per-

tical central section, on a greatly-enlarged

-

scale, through one of the tumbler-recesses, to

‘show more clearly the racking or grooving of

one of the tumblers and its recess; and Fig. ..
21, a transverse section on the line 21 21 of
Fig. 9, showing the slit through which the
lazy-arm works in the tumbler-case. = .

The improvements. herein described . are
chiefly applicable in that class .of tumbler-
locks known as “pin-locks;” but some of
them are nseful in other classes of locks, and.
they may be used either together, as Yale
shows them, or separately, in connection with
locks which are wanting in. some or all other
of the improvements invented by him. These

_improvements relate partly to the security of =

locks against picking, partly to methods of
construction, rendering the lock easy of
adaptation te doors, either right or left hand,
or of various degrees of thickness, parfly to
means of inserting, securing, and working the
bolt in its case, and parily to the formation of
the key: * ‘ , :

I will now proceed to describe them succes-
sively in detail, first. premising that the lock
shown in the drawings is a mortise-lock, and
that the improvements are equally applicable
to rim-locks. : Lo _

""In the drawings, the case of the lock is

Shown at A A, having two sides and a plate,

as usual in mortise-locks.” In each side of the
case is a hole, O, having a screw-thread cutin
it so as to form a nut, and within the case
works the bolt B, provided with talons, as
shown or as is usual, and also with a pin or
projection, C. . Between this pin and the case

s secured an elastic .plate, D, having in it a

guide-slot, d, as long as the play of the bolt,
to receive the bolt-pin. - -
The elastic plate tends always to spring up-
ward, as shown in -Fig. 4, but- may be forced
and held downward by the screw E in. the po-
gition shown in Fig, 3. . '
The bolt is to be shoved into place, the pin .

passing below the outer end of the elastic

plate and entering its slot at the inner end,
and when in place the screw Il is to be screwed
home; thus acting liké a wedge, and forcing
the plate down and preventing the bolt from
‘being wholly withdrawn from' the lock, while
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at the same time it can be shot and retracted ;
and this contrivance for holding a bolt in
place, which enables one to insert the bolt
through the bolt-hole, and, if desired, after
the lock is in position on the door, is a feature
of this invention.

A cylindrical case, F, contains the tumblers,
their springs, the key-cylinder, and a wing or
lazy-arm, G, moved by the key. This tam-
bler-case has a screw-thread cut on it, corre-
sponding with the screw-threads in the hole
O, and it can be serewed into either side ot
the lock-case, thus making thelock a right or
lett hand lock. , :

The annular ring, with its wing or cam G,
which actuates the bolt, is only as thick as the
slit in _the tumbler-case shown in Figs. 7, 9,
10, and 20, at W', and it can act over any
part of the talons from p to ¢, Figs. 5 and 7.

The tumbler-case may therefore be screwed
in to different depths, thus making the lock
suitable for doors of various thicknesses, and
still Jeaving the end of the tumbler-case,
which, in the present; instance, forms the es-
cutcheon, flush with the face of the door.

The tumbler-case, when set in to the right
depth, may be fastened by a jam-nut set up.
through the bolt-opening before the bolt is in
position; but it can also be secured in the
lock by a pointed screw, %, which screws into
either of two nuts or bosses on the inside of
the lock-case, one on each side of the lock, and
which is only aceessible from the front or face
part of the lock when the door is open. This
screw is to be set up after the tumbler-case
has been adjusted into any desired position,
so as to firmly hold it there, and it is obvious

 that the same screw will serve to secure it in

one position as well as another. , :
The contrivance for making the lock either
right and left hand, or suitable for different
thicknesses of doors, or both, is of this inven-
tion. - ’
The tumbler-case has-a cylindrical bore lon-

gitudinally through it, into which is inserted

- the small key cylinder or hub H, (or “roll-
back,” as it is sometimes called,) eccentric to

the tumbler-case. This part H has a flange, |
shoulder, or projection around its outer end,.

that acts as a stop to determine.its true lon-
gitudinal position in the tumbler-case. It also
has holes for the pins, slides, or tumblers bored
nearly through it in planes perpendicular to
its axis, as at r r 7, and the tumbler-case is
provided with corresponding holes #* » #,
The pins or tumblers for these holes are each
made in two pieces, I and J, which are, re-
spectively, of varying lengths, and each is
provided with a spring, K. To. distinguish
these parts for convenience, according to their
functions, the parts I may be called the ¢lift-
ing-pins” or “supplemental tumblers,” because
their office is to support, and when the key is
being inserted to lit, the parts J. While of
different lengths, they must all be so short as
to be wholly contained within the holes » » »
of the key-cylinder, the bottoms of which holes

furnish bearings within the keyway to limit
their downward movement, and, except dar-
ing the act of inserting the key, or when lifted .
in a futile attempt to pick the lock, they are
not to project beyond its periphery. They
revolve with the key-cylinder, and merely serve .
as the medium of communication between the
key and the parts J for locking or unlocking.

The parts J normally rest partly within the
tumbler-case and partly within the key-cyl-
inder, thus interlocking the latter and the
stationary part of the lock, and they must be
raised entirely out of the key-cylinder before
it can be revolved; hence they may be called
the ‘locking-pins” or “tumblers” proper.

The key 1. is a thin flat slip or single piece
of sheet-steel, beveled or inclined at its for-
ward end, or on the front side of its first bit,
and between its bits, to facilitate insertion and
withdrawal under the tumblers, and provided
with a shoulder or'stop, #, that limits its thrust
and determines its longitudinal position in the
key-cylinder. Its bits are unequal serrations,
properly sized to bring the lines of division
between the tumblers (see Fig. 9) into the
same plane and flush with the periphery of
the key-cylinder, so that it may be revolved.
The key thus has two funetions—first, that
of setting the parts by the act of insertion,
and, second, that of revolving the key-cylinder
and throwing the bolt.

The key-hole is a narrow longitudinal slot

-in' the key-cylinder in a plane parallel with

its axis, extending radially through its periph-
ery to about its center, and is therefore
mainly on one side of or eccentric to the cyl-
inder. - R '

Until the eylinder is in place the key-hole
is imperfect, because one of its walls is want-
ing; but when in place the tumbler-case closes
the lateral opening of the slot, and furnishes a
fixed bearing to sustain the key in its opera-
tion on the tumblers, thus completing the key-
hole. At the outer end of this narrow key-
slot the key-hub is dished, or provided with
a small concavity, as shown in Figs. 1, 7 , and
10, to facilitate the insertion of the key.

In this connection it should be observed the
relations of the key and tumblers are such
and the key is so constructed that during its’
insertion in the key-hole it necessarily dis-
turbs and disarranges the tumblers succes-
sively which stand in its path, except the
last one, before it finally sets them, and in
finally setting them it moves them unequal .
distances. -This arrangement adds greatly to
the complexity of adjusting the tumblers by
any means except the use of the true key, and
consequently greatly increases the difficulty
of picking the lock.

It is apparent that the tumblers would, if
their ends that project into the key-hole were
unsupported, be liable to jam in their recesses
when an attempt is made to set them by the
key; but by observation of the drawings it
will be perceived that the key-hole only cuts’
away a small portion of the bottom of each
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. tumblér-recess An the. key eylmder, (dee -es-
- pecially Figs. 8 11, 14, and 16,) and that the
parts of the tumblers pro_]eetmg into the key-
hole are therefore supported by nearly the
whole of the circumference of their containing
holes or cavities against the thrust of the key.
In other words, the key-hole only intersects
a small portion of the lower ends of the tum-
bler-recesses in the key-cylinder, and is of a
width less than the-greatest cross-sections of
. the tumblers and tumbler- -recesses, and there:
fore the danger of jamming or binding of the’
tumblers by the thrust of the key at right an-
gles with the tumblers is obviated.

_This plan of a thin key and narrow key
hole, in connection with comparatively wide

- cavities for tumblers, enables one to use racked
tumblers in this class of locks.  Pin-tumblers
at right angles with the key, of greater thick-
ness than the width of the key, are of thlS in-
vention. -

The key-cylinder H has a thin crease or ring-
recess cut nearly around it, as at s, Figs. 11, 12,
13, 15, 17, and 18, and out of ﬂllS recess leads
¥\ groove pa.rallel with the eylinder’s axis, as
at ¢, Figs. 3, 4, 7,9, 10, 12, 16, and 20, Whlch
extends to the mslde end of the eylmder

The wing or lazy-arm G, which is stamped

or otherwise formed out ot ‘a thin piece of

sheet-steel, has an aperture through it of the:

same dla,meter as the eylinder in all places
but one, as:at v, where a knob projects into
the opening,and this knob is a counterpart of
the groove #, and is. thinner than the rest of
the wing, 50 as to- enter and fit the recess §
in the key-cylinder, into which the rest of the
wing must be too thick to enter; otherwise it
might fall somewhat out of place when in cer-
tain positions.
From the outside of the wing projects an
-arm, W, which is, properly speakmg, the

_wing 1tself ag it acts directly on the bolt-tal-.

.ons. Two other projections are formed, one
on each side of the arm ‘W, whose -use W111 be_
explained liereinafter. '

A slit, W/, as-wide as. the ng is. thlek is
cut into the tumbler- -Case perpendlcular to 1ts
axis, and this slit extends around from Z.to

Z, Fig. 21, so. that the wing- may be turned |

completely within the tumbler-case when the
latter is to be screwed into the lock-case.

The manter in which the parts are put to-
gether is as follows: -All the parts KK, J J,
and I T areinsertedin-their cavities, the pa.rts'
T I being shoved into their recesses in the key-

: evlmder as far as possible, and the wing igin-
serted in its slot W/, The key-(,ylmder is then
shoved into the tumbler- -case,withits groove ¢in

‘liné with the knob: v, the parts J J being shoved
back in succession to-permit its pa.ssage, and
care being taken that the key-cylindér be not
entered in such a position that any of the

. holes r r r and 7/ ' ¥’ will come in coincidence

. while the eylinder is being inserted and before
revolving it. 'The groove ¢ will pass over the
knob v, and-the. wing - will then occupy-its

‘proper place in relatlon to the cylinder, so

'that the knob »'may enter the thm ring-re-
cess 8., If the key-cvlmder be now turned till -

‘the holes r r » are in ‘goincidence with the

parts J J, the springs will then cause these
parts to enter into the recesses of the key-cyl-.
inder above the parts I I, and -thus prévent

‘the retraction, or further 1evolut10n of the eyl-

inder, whlch being once in place, cannot be re-
volved except by the use of the key.

" 1t will be observed that one of the tumblers. -
i passes nearer thé rear end of the cylinder than

‘the wing, thus fillihg the groovet. When the
key is in, it must hold the innermost tnmbler

| J out of, and the innermost tumbler I into,.

the groove t, or else the cylinder cannot re-
volve, and a8 long as it so holds it the eylin-
der cannot be withdrawn from -the case, be- -
cause the pin will be struck by the knob » of
the wing. The wing therefore holds the cyl-

.inder that contains the key-hole in place, and

this is one of ‘its offices.

"By observation of Figs. 17 and 18, it will
be perceived that the key-cylinder _cau tarn
nearly a whole revolution without moving the
wing, (which is therefore called a ‘lazy-arm,”)
and as the key cannot be removed except
when both parts of the pins or tumblers are in
line, the key-eylmder must move a whole rev-
olution both in locking and unlocking. )

If the wing, as I-have shown it, moved a
all times with the cylinder, it would have to
make a whole revolution, and would, of neces-

sity, be out of contact: w1th the bolt talons .

‘both when the lock was locked and unlocked.

By making it move less than a whole revolu-
tion, one is enabled -to keep the wing W in
contact with a bolt-talon both when the lock-
is locked and-unlocked,(see Figs. 3 and 4,) and.
thus. make the wing itself a stop, preveutmg
forcing the bolts. "This function of the wing
is due to its moving only through an arc of'a
circle while the key-cylinder that actuates- it
moves an entire revolution; but I do not claimn

“that such (,onstructlon a,nd arranﬂement are
A new.

In this ¢lass of pin-locks the key éan- be re-
moved -and inserted only when both parts of
the pins are'in line, and it is useful to have
some guide or stop which always causes
the cylinder to come to- rest in the position-
where the pins are in line.’ For this purpose
there is formed upon the wing two knobs, one
on each side of the arm W, and by inspection

“of Figs. 3 and 4 it will be perceived that one

or other 6f theéde knobs will:strike against a. .
talon when' the lock is either locked or un-
locked, thus preventing further rotation of the
cylmder, and for(,mg it to eome to rest with
both parts of the pins in line, so that the key

“may readily be inserted or withdrawn when |

the lock is either locked or unlocked. .
The same effect might be produced by pro-

vuhng proper stops for the wing W to sirike . -

against, and it is intended to use this plan as. -
an equivalent- for ‘the other in some cases. .
This is the third function of the wing or lazy-

arm, and it is clear that one of- these functlons _
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.might be performed without the others. For
instance, the wing might be a mere ring with
a knob, such as v, and in that case it would
prevent removal of the cylinder, while another
arm secured to the cylinder and moving with
it might shoot the bolt, and some other stop
might be used, or no stop at all; or the wing
might be so made as to possess its function as

- lazy-arm, thus inoving the bolt and obviat-
ing -the use of a separate bolt-stop, while it
neither held the cylinder in place nor oper-
ated to prevent its revolution when the pins
were in line; or it might merely act to stop
the revolution of the cylinder containing the

key, and act neither to shoot the bolt nor to -

hold the key containing cylinder in place. -
The eylindrical tumbler-chamber mi ght con-
tain other kinds of tumblers, and still be use-
ful as a means of making a lock either left or
right- hand, or applicable to different thick-
nesses of doors. A
This invention, it will now be perceived, is
distingunished by several marked characteris-
.. tics of a typical nature in locks. One of these
is, that there are provided two distinet cases,
Jjoined together, and separable and adjustable
with respect to each other, for adaptation
of locks to doors right and left, and of differ-
ent thicknesses, one of which is the main lock-
case containing the bolt, and the other of
* which -is the tumbler-case controlling all of
the immediate key-actuated mechanisin. An-
other is, that the key itself is of sheet metal
and of peculiar formation. Another is, that
the lock-bolt is peculiarly secured within and
detachable from the lock-case. But the exact
and distinetive nafure and scope of the inven-
tion in. its various parts will now be particu-
larly set forth in the claims.

‘What is claimed as of the invention and im-
provements in locks of the said Linus YALE,
Jr., deceased, is—

1. The combination of a set-screw with an
elastic bolt-guide and bolt, substantially as
described, for detachably securing a bolt in 1
lock-case. : o :

2. The combination of a pointed set-screw,

operating like a wedge, a slotted elastic bolt- |-

guide, and a bolt provided with a lug or pro-
Jection, substantially as described.

3. The combination of a lock-case contain--

‘ing a bolt and a separate tumbler-case or es-
cutcheon containing the tumblers or locking
mechanism to be actuated by the key, the
tumbler-case being adjustable ‘with respect to

- the loek-case, to adapt the lock to varying
.thicknesses of doors, or to either a right or

left hand door, substantially as deseribed.

4. An independent escutcheon or tumbler-
case carrying all the key mechanism, screw-
threaded, for the purpose of adjusting and se-
curing it to a lock - case, substantially as de-
scribed. :

5. The combination of a lock case contain-
ing a bolt, a tambler-case or escutcheon con-
taining tumblers or the locking mechanism to
beactnated by the key, and a fastening de-

| vicé, located between the eséﬂtcheon and the

face-plate of the lock-case, for securing the es- -
cutcheon in its position when properly set or
adjusted relatively to the lock-case, said fast-
ening device, when the lock is'in use, being
accessible only when the door is open, sub- .
stantially as deseribed. , .

“6. The combination of a serew-threaded lock-
case -containing a bolt, a serew - threaded es-
cutcheon or tumbler-case containing tumblers
or the locking mechanism to be actuated by .
the key, and a set-serew and one’or more in-
termally screw - threaded . sockets, located be-
tween the escutcheon and the face-plate of the
lock-case, 50 as to be accessible when the lock
is in use only from the edge of the door when
the door is open, substantially as described.

_7. The combination of an independent es-
cutcheon or tumbler-case and a key-cylinder
contained and revolving therein, each provided
with one or more transverse coincident tum-
bler-recesses, substantially as described.

8. The combination of an independent es-
cutcheon or tumbler-case, a key-cylinder con-
tained and revolving therein, and one or more
transverse tumblers contained partly within
the tumbler-case and partly within the key-
cylinder, whereby the key - cylinder is inter-
locked with the fixed part of the lock, sub-
stantially as described. ‘ :

-9. The combination of an independent es-
cutcheon or tumbler-case, a key-cylinder con-
tained and revolving therein, and one or more
transverse tumblers, I J, one of which is con-
tained wholly within the key-cylinder, and re-
volves with it, and the other of which projects
from its recess in the tumbler-case into the
key-cylinder, except when the key is in place,

‘substantiglly as deseribed.

10. The combination of a tumbler-case and
akey-cylindercontained and revolving therein,
both provided with one or more coinciding
transverse tumbler-recesses, the key-eylinder
having a key-slot intersecting its tumbler-re--
cesses of a lateral width less than the corre-
sponding dimension of said recesses, substan-
tially as described. &

_ 11. The combination of a case containing
tumblers, a Hlat sheet-metal key for setting the
tumblers, and a key hub or eylinder contained
within the case and having a radial eccentric
key-slot, which guides and supports the flat .
key during its insertion and rofation, substan-
tially as described. _ )

12, The combination of an eseutcheon or
tumbler-case for containing the tumblers or
locking mechanism to be actuated by the key,
and a rotating key cylinder or hub contained.
within the same, when the axis of the key-hub
is parallel with but eccentric to the-axis of the
escutcheon, substantially as deseribed.

"13. The combination of a key-cylinder hav-

ing a longitudinal key-slot cutting its periph- N

ery parallel with its axis, and extending ra-"

dially to about its center, so as to be on one

side of or eccentric to the cylinder, with a
surrounding stationary case, forming one wall
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of the key-slot, whereby the key is retained in
the slot during its revolution, substantially
as described. - ' ’

14. The ecombination of a key-cylinder, ra-
dially slotted upon one side for the reception
of a sheet-metal key, and sliding tumblers
wider than the keyway, which normally rest
across the keyway, upon bearings which limit
their downward throw, so as to be adjusted
by the insertion of the key, and then to turn
with it and the key-cylinder, substantially as
described. - ) : .

15. A key cylinder or hub containing a key-
way for a sheet-metal key, provided at one end
‘with a projecting head or_ flange, and at the
other with a wing, arm, or cam, whereby said

cylinder is secured longitudinally in its place.
in the lock; substantially as described.

16. The combination of an annular knobbed
ring with a_ grooved key-cylinder, substan-
tially as described. . L

17. A flat key composed of a single piece of
metal, beveled or inelined at its forward end,
or on the front side of its first bit, and between -
its bits, for easy insertion and withdrawal un-
der tumblers, substantially as described.

SILAS N, BROOKS,
Administrator.
‘Witnesses: :

C. C. KOHLSAAT,
GEO. W. STANFORD.



