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of Grand Rapids, in {he county of Kent and
Latches, of whu,h the following is a speclﬁcd- :

‘bined-door-lock and knob:latch, to latch-oper-

‘tion - of "bolts -employed ‘in- combination with

‘the combination-of a.lever-tumbler, a spindle-

seats.on both latch-lever and tumbler, and a
mnormally - straight flat ‘spring, which is de-
flected by abutting endwise against its séats
‘on latch-lever and tambler, these latter being
80 arranged with relation to each other as to
‘enable:them to properly receive and to be-ac-
tuated by said spring, and to admit of the.
-spring being readily reversed side for side,
when set or weakened from long use in one
position..

Jatch-action which is ‘heavy on the hand and
spindle in -either direction, and with the ex-

-spindle-hub and latch-lever are always-main-
itained in working relations to each other.

ito'the latch-operating mechanism .consists in
‘the combination of a latch-lever having arms
-of ‘unequal length, a stop which limits its
‘movement, and ‘a-V-shaped lug on one of its
~arms, with a‘latch and its spring, and a spin-

-engaging with the V-shaped lug on the latch-
ilever, -and -which -is -always maintained .in
-working position with relation to said lug by
“the stop which limits the movement of it and
‘the ‘latch-lever.
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IMPROVEMENT IN LATCHES AND LOCKS.

Bpecification formlng part of Letters Patent No. l ¢7,611, dated Mwy 23, 1876 appllcatlon ﬁled
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To all whom zt may conecern: ‘
Be it knewn that I, HorAcE L. ARNOLD,

State of Michigan, have invented certain new
and. useful . Improvements .in Loeks.. and

tlon
My said “improvements 1elate 0 com-

ating mechanism, and to a pecullar coustrue-
gated*lever-tumblers,

That portion of my invention which relates
t0-a-ecombined-lock and knob-latch consists in
bub, having a V-shaped notch, a latch-lever,

prowded with -a stop for hmltmg Jits move-
ment, and also with a y\/-shaped lug, spring:

By -my novel connblnatlon the spring affords
a soft resistance to the key at the tumbler, a

light on:the strike, and-which admits of the
withdrawal of the latch by rocking. the knob-

penditure of practically the same degree of
force.at the knob, and at the same time the

That portion of my invention which relates

dle-hub provided with a y-shaped notch for

That portion of 'my invention which relates

to the lock-bolt and tumbler consists in the
combination, with a gated lever- -tumbler, of a
lock-bolt, provided with a key-noteh, in which

theinitial point of contact of the key w1th said

bolt, when the bolt is to be moved forward, is
separated from the initial point of conta(,(:
with the key when the bolt is to be moved in--
ward by aspaceequal, or substantially equal,
to the distanee which the bolt. travels in bemm
thrown forward or drawn inward, whereby the
bit of ‘the key occupies nearly. the same posi-
tion at the initial movement.of the bolt in
either direction, and also whereby at.the mo-
ment of said initial movements of the bolt the
bit of the key will hold the lever-tumbler in
practically the same position, whether the bolt
is to be thrown outward or withdrawn, in or-
der that the width of the gating in the tum-
bler may be reduced to a minimum, and be
but a trifle wider than the thickness of the
bolt-stump whieh passes through said gating,
thereby adding practically to the security of
the lock.
‘To more particularly describe my improve-

ments I will refer to the accompanying draw-
ings, representing locks embodying the several

features of my invention.

-Tigures 1 and 2 represent one of my locks
with one side of the case detached, showmg
the lateh and lock bolts in the posmons inei-
dent to their use. TFig. 3 represents the lower
portion of the lock with the tumbler detached.
Fig. 4 represents the same as in Fig. 3, with
the tumbler in working position.

The latch mechanism consists of the lateh-
bolt A pivoted reversibly or otherwise (in a
manner well-known) to the lower end of the
three-armed lever B at a. Thelever Bis piv-
oted on a.stud at b projecting from the side of
tlie lock-case, and-has aspring-arm at ¢. . Said
lever has also a cam-arm at d, with which the
spindle - hub engages. Three - armed latch-
operating levers have heretofore been used.
The novel feature of ny invention in this con-
nection is the two-faced cam-lug at e on a bell-
crank lever, which is provided with a stop for
limiting its movement to the precise degree
requisite for retiring the latch into the case,
in combination with a spindle-hub, as at C,

~which is provided with a \/-shaped cam-face,

80 located with reference to*the two-faced
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cam-lug ¢ on lever B that when the spindle-
hub is rocked one or the other of the sides of
the \/-shaped cam-face will engage with a cor-
responding face of the cam-lug, and thereby
cause the lever B to vibrate and withdraw the
lateh-bolt. It will be seen that the initial
points of contact of the cam-faces on the spiii-
dle-hub with the faces of the lug are closely
adjacent to each other, and that as the hub is
rocked in either direction the points of con-

tact approach the lower point of the cam-lug,

and, therefore, although the two initial points
of contact vary slightly in their positions with
relation to thefulerum of thelever,this variation
gradually lessens in degree ap to the time the
Tatch-boltis fully drawn inward. The stop for
the lateh-lever, in this instance, is afforded by
the interior surface of the upper portionof the
rim of the lock-case, as at d’. This arrange-
ment of the parts secures a prompt, easy
‘movement of the lateh, with a slight movement
of thie spindle, and by the expenditure of very
nearly the same force, regardless of the direc-
tion in which the knob-spindle is turned ; and
at the same time, by reason of the stop which
limits the movement of the latch-lever, the \/-
shaped notch and the V-shaped lug are always
. maintained in proper relations to each other,
all of which contribute largely to the practical
value of the lock. : .o
In all locks heretofore known to me, in
which Dbell - crank levers are employed, the
spindle-hub has been provided with two cam-
faces, located on arms projecting in the same
line or plane from opposite sides of the hub,
thus, of necessity, requiring the studs on the
lever-arm, with- which said faces operatively
engage, to be widely separated. In such
latches an unequal leverage is therefore ex-
erted by the hub, and a much greater rocking
movement of the spindle is required when op-

-erating against the stud or lug farthest from
the lever-fulernm than when operating against-

the lug nearest thereto. With my improved
latch I am unable to observe either that more
force is requisite for withdrawing the bolt by
rocking the hub to the right than to the left
hand, or that there is any difference .in. the
extent of rocking nmovement in opposite di-
rections requisite for withdrawing the lateh.
A knoDb-latch so constructed may be made at
low cost, and, by reason of theslight movements
requisite on part of hub and spindle, it bas
great durability. Moreover, by this construec-
tion of the cam lug and hub, I am enabled to
use a lever with a shorter arm than it is praec-
ticable to use when two widely-separated cam
lngs or studs are employed, and to that ex-
tent the latch-case may be reduced in dimen-
sions. .

It will be obvious that the valve of the two-
faced lug, and the spindle-hub with the V-
shaped cam - face, will be substantially the
same whether they are employed with a three-
armed lever, constructed as shown, or with a
simple bell-crank lever. All knob-latches of
this geuneral class require a spring for holding

the latch-bolt in its projected position, and
any form of spring may be employed in con-

nection with this portion of my improvement, .

The public demand a latch which shall, in
tradelanguage, be ‘“heavy on the hand and
light on the strike,” or, in other words, one in
which the leverage shall be so distributed
that ihe spring shall influence the knob
strongly, and the catch only enough to insure
its projection after retraction. Therefore, it
becomes practically an important point to
make the distance from the center of the three-
armed lever to the point of attachment to the
lateh-bolt exceed the distance from said cen-
ter to the point at which the spindle-hub en-
gages with the lever, as much as is possible,
in a medium-sized case. This requirement is
fully met by my arrangement, since I can re-
duce the length of the hub-arm as much as is
desirable. Commereially, this feature is of

-great importance, as a spring which is satis-

factory to the hand must act with a greatly-
diminished force on the latch bolt or eatch ;
otherwise, when the door is swung shut the
violence of the blow required to force the
cateh into the lock-case speedily destroys the
strike, or loosens it on the door-post, or breaks
the lock-case. R

I am aware that in a certain so-called latch-
lock heretofore constructed the retiring of the
lateh-bolt into the case is effected by employ-
ing a spindle-hub of peculiar construction, and
a lever pivoted al one end to the case and ar-

ranged to engage by a hook-connection with

the bolt, so that when used as a lock-bolt a
discounection of bolt and.lever may be effected
by means of a key. In this latch-lock- the

spindle-hub is provided with three cams for -

engaging with cam-surfaces on one edge of
the lever, and is capable of complete rotation
at all times, requiring, therefore, close atten-
tion at the knob to effect clearance of the bolt
from its catch ; and for this reason a.lateh so
constructed, with or without theadditionallock-
ing features heretofore employed therewith, is
not suited for general use. In thisinstance I
show the plain flat spring at D which is ar-
ranged to control not only the latch-bolt, but
also the lever-tumbler B, common to locks of
this class.

Broadly considered, it is not new to combine
with a tumbler and a lateh-bolt lever a single
spring arranged to control both; but so far as
Il am aware, in all such cases, the tunmblers
and lateh-levers have been so arranged, with
reference to each other and to the remaining
essential parts of the lock, that said springs
are required to be bent or specially formed in
order that they might perform this double
service. .

It is well known that the springs of a lock or
latch are usually the parts of the mechanism
which first become inoperative, and that when
such springs break it is usually at the points
where they have been bent so as to canse them
to assume arbitrarily a certain form. It is

also well known that such springs necessarily
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involve considerable bulk of metal, and are
hardened or adjusted by hammering.

In my improved combined knob lateh and
lock T have so arranged the several parts of
the lock that a flat-spring may be eombined
with the latch-lever and tumbler, and eontrol
both by exercising its abutting force at each
of its ends. , C

I attain economy in construction, as it in-
volves only the cutting from a strip of spring
metal a piece slightly longer than the straight-
line distance between suitable spring-seats on
latch-lever and tumbler. I attain durability
in having a spring with no fixed bends, in hav-
ing it freely held in its seats, and in caunsing
it to act from its ends, in the same manner,
whether the latch-lever or thie tumbler-lever he
vibrated. I attain a soft easy resistance to

the movement of latch and tumbler, because
the spring, exercising its force endwise, may
be made very light, .and yet be sufficiently
powerful for the service required. I also at-

tain in my lock, and with this spring, a ca-
pacity not attainable in any lock employing a
specially-formed spring - heretofore known to
me. ‘ C i
It is obvious if a spring be specially formed
or bent 'so as to oceupy a certain position
and to perform a certain service, that if such

- spring at any time naturally assumes the

form it has when in service, it cannot be re-
versed in position.. On the contrary with the
flat spring as employed by me, if, through
long use, it naturally assumes the curved form

incident to its position in service, and thereby -
‘becomes inoperative, it is only necessary, in
. order to renew its efficiency, to take it out, re-

verse it end for end, side for side, and cause
what was before its convex side to become its
concave side, . )

It will be seen that the arrangement of the
latch-lever and tumbler with relation to the
lateh-hub and other portions of the lock is
such that the flat spring may readily perform
the double service. In practice, I prefer to
slightly clip the corners of the spring at each
end in order to secure a good general bearing
of the ends of the springs with their seats.

That portion of. my improvement which re-
lates solely to locks is applicable to those in
which theboltis provided with astumpand com-
bined with a gated lever-tumbler. Inall prior
locks of this class with which I am familiar, the
tumbler occupies at the time of the initial for-

. ward movement of the bolt a different position

with relation to the key-bit than that occupied
at the time of its initial backward movement.
It is well known that at both of these initial
movements of the bolt the gating in the tum-

- bler should be in liné with the stump on the

bolt in order to permit the entrance of the
stumyp; and it will be seen that if the tum-
bler e not held by the key in the same posi-
tion at the time of both initial movements of
the bolt, the gating must be as much wider
than is necessary for the passage of the stump
as the variation in the two positions occupied

by the tumbler at the time of said two initial
movements of the bolt. It is also well known
that in proportion as the gating is wider
than the thickness of the stump, the easier
the lock may be violated. One object of this
portion of my.invention is to attain the reduc-
tion of the width of the gating in the lever-
tumbler to a minimum—that is to say, to have
the gating no wider than is necessary to per-
mit the clear passage of the stump. This I
accomplish by a novel construction of the bolt
at ‘the key-notch, which is clearly sliown in
Figs. 3 and 4. The well known “symmetri-’
cal” key-noteh or “talon,” which may be gen-
erally described as a square-sided notech ap+
proached on each side by concave or curved
surfaces, has been departed from in many
ways. L

My key-notch, as I believe, differs from any
heretofore employed in having the bearing or
contact sides of the square notech seéparated
from each other by a space which equals in
length the distance traversed by the bolt.

In Figs. 3 and 4, bolt F is shown with its
Key-notch or talon'at f.© The poiut of contact
with which the key engages to throw the bolt
forward is shown at g, and the backward point
of contact at &, and it will be seen that they
are as far from each other in the longi-
tudinal line of the bolt as the distance trav- _
ersed by the bolt in being locked or unlocked.
In order to secure to the bolt a full forward
movement, the front side of the notch is ex-
tended downward and toward the rear of the
lock-case, so that the bit of the key maintains
its control over the bolt while moving over
this inelined surface.” The notch is widened
below on each side, as is usual, to afford full
clearance of the key after the bolt has been
fully moved in either direction.

In Fig. 4 the tumbler B is shown in its
proper position, and it will be seen from the
dotted and solid linesin this figure that whether
the bolt is to be moved out or in that side of
the noteh which is to be engaged by the key
will always be one-half the thickness of the
key-bit from the point ¢ on the belly of the
‘tumbler. Therefore, the key being in contact
with the tumbler at the same point at the
time of both initial movements of the bolt, the
gating is in position to allow the entrance of
the stump . T

Another point gained by me with the talon
or key-notch described is the saving-of one- .
half the labor heretofore required for fitting
the key. )

Itis obvious that since the tumbler is longi-
tudinally.stationary, and the key-hole is also -
stationary, that unless the Kkey-bit stands in
oneé certain position when the stump enters
the gating, two points on the belly of the
tumbler must be fitted so that when the key-
bit is in contact with either point the gating
shall be in the line of the travel of the stump.

In practice, with wing-keys the tumblers
have, as I believe, always hitherto been neec-
essarily fitted at the two points referred to.

.



4 - 277,611

With my talon, however, I am ‘enabled .to
“bring the bit of the key to the same point, as
at 4, on the tumbler, at the commencement of
either the inward or outward throw-of -the
bolt, and by making this common point.¢ fall:
in a radius subtending the belly of the tum-
bler and tangential to the circle.traversed by
the key-bit, I secure the lift.and dwell -requi-
site for the entrance of the stump into the
narrow gating; and thus save one-half the

labor heretofore essential .in fitting keys.and!

tupblers.

Having thus described myinvention, I claim
as new, to be secured by these Letters Pat- :
1 means .of :the stop which limits its rocking
‘movement, substantially:as described.

ent—

1. In-a combined knob latch and lock, a le-:

ver-tumbler, a spindle-hub.having a V-shaped:
notch, and a latch-lever, provided with a stop.
for limiting its movement, and witha V-shaped-
lug, in combination with spring-seatson latch-:
lever and .tumbler, and -a normally straight
flat spring, which is deflected by abutting.
endwise against its seats-on latch-lever and
tumbler, and is capable of being reversed side
for side, substantially as described, whereby
the tumbler offers a soft resistance to.the key;;
the hub and latch lever are maintained in;
proper relations with each.other, the latch is:
made heavy on the hand and light on the:

strike,.and is withdrawn by the movement of

the knob in either direction with nearly an
equal-degree of force:on the ‘knob,-and also

.whereby the spring may be reversed in posi-

tion after itis set or weakened, as set forth.
2. The combination: of a latch-lever having

unequal arms, provided with-a V-shaped lug

on one of its arms, and with ‘a stop which
limits its movement, with a latch, a . spring

acting -on the lever for throwing the lateh,
and a spindle-bub provided with a V-shaped.

notch for engaging with the 'y/-shaped lug on
the lateh-lever, and maintained in proper
working position, with relation to said lug, by

-8. The combination, with-a gated-lever tum-

Dler, of .a bolt provided with a stump, and a

key-notch which has a width-equal.to the dis-

tance traversed by the bolt, substantially as
described, whereby 4t the initial outward or

inward ‘movement of the ‘bolt, the tumbler
will oceupy the same;position with rélation to

the ‘line traveled by the bolt-stump, as ‘set
forth, -

HORACE L. ARNOLD.
Witnesses : , -
'W. H. VAN LEUWEN, Jr.,
H. VAN.-AALDEREN.




