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To all whom it may concern:

“Be it known that I, HENRY H. DANIELS, a
citizen of the United States, and a resident of
the eity of Cineinnati,in the county of Ham-
ilton and State of Oh10, have invented certain
new and useful Improvements in Combina-
tion-Locks, of which the following is a speci-
fication.

The several features of my invention and
the various advantages resulting from their
use, conjointly or otherwise, will be apparent
from the following description and claims.

In the accompanying drawings making a
part of this specification and to which refer-
enceis hereby made,—Figurel,Sheet 1,shows
in elevation the interior of the lock embody-
ing my invention. Fig. 1%, is a transverse
section taken in a plane at the dotted line A,
B, of Fig. 1, that side of the section being
seen which faces toward the right in Fig. 1
Fig. 2 shows in elevation, and on a diminished
scale,certain details of thislock,occupying an-
other position from thatshown in Fig.1. Fig.
3, Sheet 2, is a vertical, central longitudinal
section of the knob and mechanism immedi-~
ately connected therewith for operating the
combination lock.  Fig.4 is an elevation of
that end of the device which is seen by aspec-
tator located to the left of the device shown
in Fig. 3. Fig. 5 is a detail view of certain
partsof the lock hereinafter mentioned: Fig:
6 is an edge view of the devices of Fig. 5,but

. looking at the edge of same, from a point to
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the right of Fig. 5. Fig. 7 is a detail eleva-
tion, showing an obvious modification of a
portion of the mechanism for locking the
lateh. Fig.8isa section taken at the line C,
D, of Fig.7,that side of the section being seen
which faces toward the right hand in Fig. 7.

A indicates the frame of the lock; com-
posed of a front piece A’ top A% back A3,
bottom A% and side pieces as A%, secured to-
gether in any well known manner.

Bis thelatch bolt, having head B/, provided
on one of its free edges w1th the usual bevel.
This bolt has a central slot or opening B? in
which is located a guide rod or piece B® rig-
idly attached at its left end to the bolt B. . The
other or free end of this guide rod or piece
B?is located in the guide slot B formed by
and located between the two lugs or yoke B?,
B3 in turn secured to the frame.

Embracing the rod B® is a spiral spring B8,

‘compressed between the front end of slot B?
- and the forward edges of the lugs B5, BS.

The
function of this spring is to allow the lateh
to be elastically moved back, and then when
the lateh is free to advance, to elastically ad-
vance the latter. A further function of the
lugs B®is to act as guides for the rear por-
tion of the latch bolt B, compelling the latter
to reciprocate in a given straight line.

The immediate mechanism for positively
retracting the bolt consists of the lugs or

"arms C/, C' respectively projecting from the

upper and lower portions of the knob cylinder
C, a little in advanceof the center of the lat-
ter, and shown partly in solid, and partly in
dotted lines in Figs. 1, 5 and 6. BEach arm
C’ acts against an adjacent lug or projection
C?on the latch bolt, and shown partly in solid
and partly in dotted lines in Figs. 1 and 5
and in solid lines in Fig. 6. The mode in
which said lugs operateinretracting the latch
is well known, and needs nofurther explana-
tion. .. .

. Pivoted upon pivot bolt D’ fixed in the
frame is an upper locking piece D, whose
free end is bifurcated, and when the lateh is
out, rests upon the horns or arms. C3, C3,of the
eylmder C, one of the forks D? resting on one
of the arms C3%, and the other fork D? on the
otherarm C5, This locking piece Discontinu-
ously elastically pressed down by a suitable
spring as D, fixed to the piece D and press-
ing against the frame A% 'This piece D car-
ries a.tongue or stop lug D% and to the front
of the latter lies a lug D“, fixed on the latch
bolt B. When both of the forks D? D2 rest
on their respective arms (%, C3, of the cylin-
der C, the tongue D% lies below the lug DS
and the latch is freé, as the door is shut “to
be pushed back by the plate on the door cas-
ing usually known as the lock striker, and
then to advance and latch the 'door, in the
usual manner. This sleeve isturned by a
knob spindle inserted into the hole C of the
cylinder, this hole having angular sides for
engaging the spindle closely fitting therein.
This spindle communicates with a knob on

the inside of the door whereby the knob eyl-

inder can be turned. When the knob cylin-

.der C is turned to retract the latch and open

the door, one of the arms C? throws the lock-
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ing piece D so high that the tongue D% isin
a horizontal plane above the lug DS, and as
the latch is retracted, the lug D°® passes be-
neath the tongue D® without hinderance.

An obvious modification hereof (see Figs.
7 and 8) consists in omitting the ridge D¢ as
a projection and making it in the form of a
tongue in a flat extended portion of thelatch
bolt B, spaces «, x, being at the respective
sides thereof. ThetongueD’now constitutes
a ridge on the side of the pivoted locking
piece D. At the middle part of the oscilla-
tion of the locking piece D an end of the
ridge D® is opposite and against the end of
the tongue D3 and locks the latch bolt B. At
the upper and lower positions of the piece D,
the ridge D° misses the tongue D% and can
pass by it, leaving the latch bolt B free to be
reciprocated. The other principal advan-
tages of the pivot piece D as constructed and
of the tongue D’ and lug D® will be herein-

_ after stated.
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E indicates a circular combination loeck,
having two or or more discal tumblers E?, ca-
pable of being set at desired numbers, and
held in a cylinder E’ which I designate as
the tumbler chamber or support. These are
contained in a suitable holder or cylindrical
frame E’, located in the lock substantially as
shown. Whenthe tumblers are in a position
to allow the combination loek to be opened,
:the notches orrecesses R of the tumblers will
be coincident and will occupy the position
shown in Fig. 1.

A pivotal pulling bar F is connected to the
latch piece B by a pivot F’, located in a slot
F? in the forward portion of the said piece F.
The free end of said piece has a downward
projecting end or tooth F® adapted to enter
the notches R of the tumblers when these
notches are in line, substantially as shown
in Fig.1. This downward pressure and move-
ment of said bar F is usually accomplished
by not only its own weight, but also by the
spring D* preesing on the locking piece D.
The forward sliding movement of the bar F
is limited by the stop or edge at F* and the
rear movement of said piece is limited by
the stop or edge at F%. Consequently the dis-
tance or space F® between these stops is the
distance the latch ean be reciprocated by the
combination.

" When the eylindrical shell E’ is present, a
convenient mode of forming these stops F*
and ¥° consists, as shown, in cutting through
the said shell B/ and tumbler or chamber

"~ support K a space equal to the distance F¢,
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the ends of this space respectively acting as
the said stops F¢ and F%. A provisional stop
for limiting the backward movement of the
latch bar B is also present in the edge BS of
the rear slot B7 of the latch bar. When the
latch bar is retracted, this stop B® impinges
against the knob eylinder and prevents any
farther backward movement. ‘Therear stop
I% at the tumbler casing E’ could therefore,
if necessary, be dispensed with,

For certain purposes hereinafter stated, it
becomes necessary to lift the free end of the
bar F. Means for accomplishing this eleva-
tion of said bar F consists as follows: G in-
dicates an angular lever pivotally fulerumed
at G/, and having ashort arm G® and a longer
arm G3 The free end of the short arm G* of
this lever G carries a lug which works in a
transverse groove H? in the reciprocating rod
H. The forward end of thelatter is support-
od by and slides through the front frame A’,
at H’,and its rear end slides through and is
supported byaguide H. The guide H? when
the aforesaid cylindrieal casing is present, is
preferably formed by cutting through said
casing, as shown. In each tumbler is a con-
cave depression E4 -and this depression is so
located with reference to the recess R of said
tumbler that when the recess R is in position
for opening the lock, viz: as shown in Fig. 1,
this depression is opposite the rear end of the
reciprocatingrod H. These depressionsallow
the rod H to be pushed back far enoughto suffi-
ciently lift the bar F to cause itin turn to lift
the pivoted piece D heretofore described the
requisite distance. This lifting is accom-
plished through an extension C° of the piv-
oted piece D, the said extension coming down
under the knob cylinder and resting upon the
barF. Pushing the rod Hin toward the lock
E-as far as it can go, elevates the arm G2 of
the bell crank lever G, and in turn lifts the
free end of pivoted bar F, and the latter ele-
vates the pivoted piece D so high that the
tongue D?% is brought above the lug DS, and
the lateh is thus unlocked. The tumblersof
the combination lock E ean now be turned,
and the combination brokenup. Astheyare
thus turned, the rod H is pushed, and causes
the bar F to descend and its tooth to rest on
the top of the periphery of the tumbler E2
Thelocking piece D at the same time descends
and locates the tongue D% opposite the lug Df,
and permanently locks the boit.

The preferred combination employed in
lock E is that fully set forth and described in
those Letters Patent of the United States
granted to me on the Ist day of July, 1890,
No.431,336,and on the 30th day of August, No.
481,551, for improvements in combination
padlocks, and further deseription thereof is
deemed unnecessary except so far as it is de-
sirable to do so in connection with certain
novel features of construction herein for the
first time set forth. '

J* indicates the kunob spindle for turning
the tumblers of the combination lock, as de-
scribed in said Letters Patent. The knob
spindle is fixed to a discal part or piece J.
The spindle J*for a part of its length turns in
the neck J* of the knob. This neck is sta-
tionary while the spindle J? turns therein.
The knob cap J® has an annular flange J* sur-
rounding the piece J’ and also the outer
flange J°of the neck J% Fromthe innerside
of the cap J® projects a lug or pin J°, whose
free end is always in -a recess or opening J
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in the pieced’”. The cap J*is free to-slide to
and from the piece J’, but this movement is
80 limited that the pin J? cannot come out of
the opening J®. Hence the cap J%and piece
J’ must always turn together. ‘

To the central portion of the inner side of
the cap J® is fixed a hollow shank J7 contain-
ing a spiral slot J® in which plays a pin J%
fixed to a central rod J% Theshank J7slides
in the outer portion of the hollow spindle J2
The outer end portion of the central rod J®
slides longitudinally within the shank J7 and
near its center slides through a guide J%¥ fixed
to and a part of thespindle J% The extreme
innerend of therod J®is journaled in a bear-
ing J® of said spindle and the outward slid-
ing of therod islimited by the washer J¥and
nut J* to the left of the bearing J1? (see Fig. 3).

The rod carries the teeth J*!, one tooth for
each tumbler, that is each tambleris operated
byits pinion I, engaging the tooth of its tum-
bler, and the rod J® carries a tooth for each
pinion I.° The rod J8, therefore, is rotatable
within the limits allowed by the play of the
pin J% in theslot J% and canslide longitudi-
nally the distance between theleft hand tooth
J, and the washer J® (see Fig. 1). The cap
J3 and its shank J? is always (except when
pushed inward toward the lock by human
agency)-elastically kept at the outer portion
of its longitudinal play by means of a spring
J18 coiled around the rod J8 and compressed

- between thefront side of the bearing J and
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the rear end of the hollow shank J%. Push-
ing the cap J®in operates by means of the slot
J& and pin J% to cause the lugs J* to move
round :in an are, and to advance to the left,
(Fig.1.) Theselugs J*' are so arranged in re-
lation to the gear or pinion wheels I respect-
ively gearing into -their respective tumblers
E% that the arcal movement of said teeth J
operates to-turn the pinion IT: For example,
the: tumblers E? are all out of combination
and the cap J° is set in position to begin to
put them into combination.  The operator
pushes the cap in and thereby moves the
teeth to -theleft, and brings one tooth into
engagement with the pinion I, with which it
was designed to-engage. The teeth also de-
scribe an are,and the tooth J* inengagement
with .the said pinion I turns thelatter and
moves its tumbler B around a given distance.
The cap J® is now allowed to be elastically
moved out,and the said tooth J* comes out of
engagement with the pinion I. This opera-
tion: is repeated until the first tumbler has
been  turned. till ‘in accordance.with the
number it has been set on, the tumbler has
been -turned till the noteh R is under the
tooth F® of the bar K. The-cap J® and piece
J’ of the spindle J* and the latter are now
rotated to a position where a given: tooth J*
shall engage the pinion I of the next tum-
bler E?, when the capis advanced. The cap
J® is now reciprocated the requisite number
of times for turningthe tumblerinto combina-
tion, thus bringingits notch Runderthe tooth

8. These operations are repeated with each
suceessive tumbler, till all are brought into
combination as aforesaid. These operations 7o
of the shank J% slot J%, pin J%, rod J&, teeth
J*%, pinions I and tumblers are all fully de-
seribed and set forth in my said Patent No.
481,551, to which reference is hereby made.
The sliding cap J° embracing the piece J’ and 75
its pin J° and piece J’ provided with recess
J are features of special construction not
set forth in the said patent.

Additional novel features are now to be de-
seribed, viz: Upon the part J” is located a 8o
rubber bumper or stop J*, preferably in the
form of a ring surrounding the hollow shank
J7as shown. This renders the impact of the
cap J? against the piece J’ noiseless, an im-
portant desideratum in a burglar proof com- 8y
bination.

An inquiry naturally arises,—how is the
operator to know how far to turn the eap J?,
in order to place it in position to turn agiven
tumbler ? - This he ecan know as follows:—A po
set catch J'is located in the rim J% of the sta-
tionary neck J* of the knob. The rearside
of the piece J’ has recesses J%, the number of
which latter corresponds fo.the number of
tumblers to be operated. These recesses J¥. g5
are so located that as the cap J® and piece J’
arerotated, they consecutively come opposite
the forward end of the said catch J7. One
recess is so located that when the cap J®is,
turned to begin the work of setting the com- roo
bination, viz: of acting on the first pinion I,
the ecatch J¥ is opposite this recess.  The suc-
cessive recesses are -in such positions that
each comes opposite the catch when the cap
J%is in position to act on the corresponding 1os
pinion 1. The catch J' is elastically pressed
backward to the left (see Fig. 4) by a spring
J¥ and away from part J’.. The rear end of
the catch then projects rearward beyond its
support, viz: to the left, (see said figure.) -In 110
practice, the operator in setting the combina-
tion, presses the vear end of the cateh J¥ and
moves the latter to the right, whereupon the

‘forward end of the eatch will press against

the piece J’, and as the operator rotates.the 115
cap J® and piece J’, as soon as the next recess
J® comes opposite the cateh, the latter will
enter it,-and hold the cap.in position for the
operator to reciprocate the cap J® and turn
and-set a given tumbler. - After this tumbler 120
is set the operator withdraws pressure from
the catch, and the latter is moved back out
of engagement with the recess J*. The op-
erator then turns the cap and again pressing
upon the cateh in like manner, finds the next 125
recess.

A convenient means for enabling the oper-
erator to place the cap in position for finding
the combination is an indicating fixture,
Such a one-is the hump or projection J*,on 13¢
the cap, the hump being at.top, when thecap
is in position for beginning to set the combi-
nation. \ :

The rear upper and.lower.portions of the
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latch bar B respectively slide in a groove C*
in the knob eylinder C, it being understood
that in the rear portion of the latch there is
present an opening or slot B, substantially as
shown. This arrangement for guiding the
rear portion of the latch baris a great advan-
tage. It not only keeps the bar in perfect
alignment, but enables the bar to slide with
perfect ease and smoothness of movement.
Consequently, only the very lightest descrip-
tion of spring need be employed to elastically
press the latch bar outward and as a matter
of fact, the springs which I employ are only
one fourth of the strength usually required
to elastically advance the latter.

The forward edge B of the slot B is util-
ized by me as a stop for limiting the rear-
ward movement of the latch barand, therefore,
whenever it is found that the edge F% here-
tofore mentioned, is unnecessary, it need not
be retained to perform the functions of a
stop, as said functions will be performed by
the edge B® aforementioned.

In praetlce the mode of working the loek
will be as follows: The combination lock is
locked, and hence the whole locked during
the night, the parts being in the position
shown in Fig. 2. Inthe morning, the combi-
nation is set, the tooth F? being in thie notches
R, and the parts as in Fig. 1. The latch can
now be moved, all day, and the combination
cannot be unset or broken up, as the tooth F?
will remain in the notehes R, there being no
bevels on it, or the notches to enable it to
ride up and out from said notches. In order
to permanently lock the door, I push the rod
H backward till it enters the depression E*
in the tumblers, which movement lifts the
locking bar D, so that its tongue D® will be
above the lug DS, allowing the door to latch
by its own free will. Now by turning the
knob of the combination lock, the combina-
tion is broken, and at the same time the rod
H is pushed out, and lets the bar F down till
its notch rests on the periphery of the tum-
blers, and brings the tongue D5 opposite the

lug Df, thereby permanently locking the latch"

bar. Therearend of thespindle J?is encircled
with grooves. This part of the spindle is lo-
cated within the central opening E’ through
the tumblers (see Fig. 1), and in each groove,
the teeth I’ of the Wheel I rotate, a tooth at a
time, passing in the groove and opening, sub-
stantially as shown in Fig. 1. It is under-
stood that the teeth J?, in engaging the pin-
ions move out through a slot or opening J%
in the spindle J? as deseribed in my said pat-
ent. On this splndle J?are the lugs J*, which
respectively throw the tumblers around and
ultimately into their respective positions to
be set, substantially as deseribed in my said
patent.

What I claim as new and of my invention,
and desire to secure by Letters Patent, is—

1. The combination of an auxiliary knob
spindle, and another knob and tumblers in
connection with the latter, and the sliding

505,157

latch B having stop-lug DS and the locking
piece D having tongue D5, and capable of be-
ing raised above and below the said lug, as

jo

well as opposite thereto, and also tailpiece C5, -

tooth F%, lever F, the latter for lifting the.

tooth I? out of the nofches of the tumblers,
and elevating the locking piece D, the auxil-
iary knob-spindle carrying one or more arms
for actuating the sliding latch, substantially
as and for the purposes specified. °

2. The combination of the sliding latch B,
having stop lug D% and the locking piece D
having tongue D? and capable of being raised
above and below the said tongue as well as
opposite thereto,and the arms D? on said piece
D and arms C3 C3, of the knob cylinder C,
supporting said arms D? and the lugs C? C?
on said eylinder, and lugs C’, ¢/, on the latch
bar B for engagement therewith, substantially
as and for the purposes specified.

3. The combination of the latech bar B, and
spring for advancing it, and the usual knob
cylinder I and means for enabling it to move
the latch, and bar F having slot F?, and pin
F’ therein and secured to said bar and tooth
F%0n said bar F and tumblers having notches
R for receiving said tooth, for enabling the
tumblers to move the latch independently of
the cylinder C, substantially as and for the
purposes spec1ﬁed

4. The combination of the shdlnfrlatch bar
B, having stop lug DS, and the 1ock1ncr piece
D having tongue D5, and arms D? and lugs
C’, and cylinder C having arms C3%, and lugs C?
respectively engaging said arms D? and lugs
C’, and locking bar F, having slot F? and tooth
3, and tumblers E? having notches R for en-
gagement with said tooth and the pin F’ on
the latch bar located in slot F? extension C®
of the locking piece resting on bar F, and
pivoted angular lever G, one limb G®against
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bar F, and bar H reciprocally sliding engag- -

ing the limb G? of the lever G, and a front
stop for the bar F, substantially as and for
the purposes spemﬁed

5. The combination of the latch bar B and
the locking piece D, and eylinder K cut away
and forming stops F* and F5 and the bar F
for retracting the latch and lifting the lock-
ing piece D, whose tooth F? engages said
stops, substantlally as and for the purposes
specified.

6. The combination of the shdmg latch bar
B, having stop lug D¢ and the locking piece
D having tongue D% and arms D? and .lugs
C’,and cylmder C ha,vmg arms C3, and lugs
Oz respectlvely engaging said arms D? and
lugs C’, and lockmw bar P, having slot F?
and tooth F3 and tumblersE2 having notches
R for engagement with said tooth and the
pin E’ on the latch bar located in slot F?, ex-
tension C° of thelocking piece resting on bar
F, and pivoted angular lever G, one limb G?
against bar F, and bar H reciprocally slid-
ing, engaging the limb G® of the lever G,and
a front stop for the bar F, the bar H havmv
end H? and the tumblers having deplessmns
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E4, for receiving said end, substantially as
and for the purposes specified.

7. The reciprocating bar H, and the frame
A’,and combination lock casing E’, and tum-
bler eylinder E3, bearings for the said rod H
being formed therein, tumblers having de-
pressions E* and the lever G, bar F, latch
bar, knob cylinder C.and locking piece, sub-
stantially as and for the purposes specified.

8. The combination of the sliding latch bar
B, having stop lug D%, and the locking piece

D having tongue D5 dand arms D? and lugs
C’, and eylinder C having arms C%, and lngs
C? respectively engaging said arms D? and
lugs €', and locking bar F, having slot F*
and tooth F3 and tumblers E? having notches
R for engagement with said tooth and the
pin F’ on the latch bar located in slot B2, ex-
tension C° of the locking piece resting on
bar ¥, and pivoted angular lever G, one limb
G?® against bar F, and bar H reciprocally slid-
ing, engaging the limb G? of the lever G, and
a front stop for the bar F, spring D4, located in
the bar D and pressing against the frame A,
substantially as and for the purposes specified.

9. The sliding latch bar B, having the rear
ends and the eylinder C having the groove C%,
receiving said rear ends of the bar B, and
forming a guide therefor, and spring for ad-
vancing the latch bar, substantially as and
for the purposes specified. =

10. Thesliding latch bar B, having the rear
ends and the cylinder Chaving the groove C¢,
receiving said rear ends of the bar B, and
forming a guide therefor, and spring for ad-
vancing the latch bar, and the rod B?® fixed
to the latch bar and located in slot B? of the
latch bar and having the lugs B, B?, in said
slot and fastened to the frame, and the rod
B? sliding between same, substantially as and
for the purposes specified.

11. In a combination lock, the devices sub-
stantially as deseribed for operating the tum-
blers, and the reciprocating cap J® having

2

5

flange embracing piece J’, and pin J°, moving
in recess J of part J’, substantially as and
for the purposes specified. .
12. In a combination lock, the devices sub-
stantially as deseribed for operating the tum-
blers, and the reciprocating cap J® having
flange embracing piece J’, and pin J%, moving
in recess J° of part J’, and rubber stop J*,
substantiallyas and for the purposes specified.
13. In a combination lock, the devices sub-
stantially as described for operating the tum-
blers, and the reciprocating cap J? having
flange embracing piece J’, and pin J° moving
in recess J¥ of part J’, and cateh JV, extend-
ing through the piece J’, and held back by
spring ' J¥, the piece J’ having recesses J*
into which said catch can be pushed, substan-
tially as and for the purposes specified.
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14. In a combination lock, the devices sub-

stantially as deseribed for operating the tum-
blers, and the reciprocating cap J? having
flange embracing piece J’, and pin J°, moving
in recess J¥ of part.J’, and catch J, extend-
ing through the piece J’,’and held back by
spring J%, the piece J’ having recesses J¥
into which said catch can be pushed, and in-
diecator piece J® located on the cap J? sub-
stantially as and for the purposes specified.

15. In a combination lock, the combination
of the sliding lateh bar B, having stop lug D¥,
and locking piece D having tongue D%, and
the bar F, tumblers E? having noteh R, and
means for lifting bar F, and the knob spindle
with means substantially as specified for re-
tracting the sliding latch bar, substantially
as and for the purposes specified.

16. In a combination lock, thereciprocating
knob or cap J3 and a pin J* for compelling
the rotation of the shank J? substantially as

‘and for the purposes specified.

‘ HENRY H. DANIELS.
Afttest:

‘Wu. E. JONES,
K. SmiTH.
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