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UNITED STATES

PaTENT OFFICE.

JAMES FILI.MORE THOMPSON, OF CHICAGO, ILLINOIS.,

COMBINATION-LOCK.

SPECIFICATION forming part of Letters Patent No. 407,262, dated J uly'16, 1889.
Application filed February 37, 1888, Serial No, 265,380, (Model)

To all whom it may concerm:

Be it known that I, JAMES FILLMORE
THOMPSON, a citizen of the United States, re-
siding at Chicago, in the county of Cook and
State of Illinois, have invented a certain new
and useful Improvement in. Combination-
Locks, of which the following is a full, clear,
concise, and exact deseription, reference being
had to the accompanying drawings, forming a
part of this specification.

This invention relates to improvements in
combination-locks, and, while designed more
especially for use in connection with house-
doors, may be used on safes and all other
places where the employment is desirable of
a lock which may be set so that it may be un-
locked only by a person knowing the combi-
nation.

The invention consists inthe matters heve-
inafter described, and pointed out in the ap-
pended claims. o

Inthe accompanying drawings, illustrating
my invention, Figure 1 is a front view of my
lock applied to a door.- Fig. 2 is a side view
of the same. Tig. 3 is an interior side view
thereof in position to prevent the bolt from
being withdrawn by turning the outside knob.
Tig. 4 is a corresponding view, the mechan-
ism being in position so that the bolt may be
withdrawn on turning the outside knob. Fig.
51s a seetional view thereof upon linex « of
Fig. 3. Fig. 6 is a detail view showing the
dowel-pin connection between the parts of the
spindle. Fig.7 is a sectional view upon line
y y of Fig. 8. Fig. 8 is adetail view showing
the manner of operating the bolt independ-
ently by each of the two knobs. Fig. 9 is a
perspective view of the adjustable stops for
limiting the movement of the tumblers and
thus regulating or changing the combination
from time to time as may be desired. Fig.10
is a perspective view showing the slide-bars
carrying the dogs which engage with the tum-
blers, and the bell-cranks for moving the dif-
ferent slide-bars. Fig. 11 is a perspective
view of the frame or guides for holding the
slide-bars. Fig. 12 is a top view of theslide-
bars and the means of operating the same.

: Ag illustrated in the said drawings, Figs.
1, 2, and 5, ¢ b are handles or knobs by which
the lock-bolt is actuated, said handles or
knobs being arranged in the mantier common

in door-latches. The knob ¢ may be consid-
ered to be the cutside knob, and the knob b
as the inside knob of the door. As herein-
after more particularly described, I preferably
so eonstruet thelock mechanism that the door
may be unlocked by turning the inside knob
at any time without reference to the action of
the mechanism constituting the combination.

¢ d e ave push pins or buttons, which are

anism of thelock. Said push-pins are placed,
as shown, at the outside of the door at a point
adjacent to the knob a. Said push-pins are
connected with the combination mechanism

knob can be operated to withdraw the bolt
only after the push-buttons have been moved
or manipulated in a particular manner. It
will of course be understood that the said

tion without departure from my invention.
I have, for instance, in some instances made
the push-pins flush with the escutcheon or
with the surface of the door. The knob « is
provided with a spindle f, which turns with
the knob, and is provided inside of the cas-
ing of the lock with a rigid arm g, Figs. 3, 4,
5,.6, and 8. (Shown ‘in the drawings as ex-
tending upwardly from the spindle.) Said
spindle is also provided with a second rigid
arm G, provided at its end remote from the
spindle with a pin g, projecting from one
side of the said arm into aslot A’ of the bolt .

The bolt is thrown or cast by a spring in
the ordinary manner, the spring in the in-
stance illustrated being of flat or leaf form,
as indicated at J,and being arranged to press
downwardly upon the horizontal arm of a
bell-crank lever J', the vertical arm of which
acts against the rear end of the bolt. The
pin g’ of the arm G acts against the inner
end of slot A’ when the spindle is turned to
withdraw the bolt, the said slot 2’ allowing
the bolt to be thrust backwardly independ-
ently of the knob-spindle, as common in
‘spring-latches. Said slot also allows the bolt
to be operated independently of the spindle
f and combination mechanism which controls
the said spindle through the medium of the
knob b. Said knob is attached to a spindle
s, which is made separate from and adapted

to turn independently of the spindle /. Said

of the lock in such manner that the outside’

push-pins may be varied as to form and loca-
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spindle s is provided with a rigid arm ¢,
which is provided with a slot s% adapted to
engage a pin 7? in the bolt . When the
spindle s is turned in the proper direction,
the bolt will be withdrawn by the action of
the arm s upon the pin 72 the pin ¢* mov-
ing through the slot A" as the bolt is moved.

The combination mechanism embraces as
its main .features a tumbler or tumblers
adapted to obstruct the movement of the
arm g and thereby prevent the turning of the
knob and the backward miovement of the
bolt. Devices are provided for moving such
tumblers to bring them into position to al-
low the said arm ¢ to move, which w 111 now
be described.

i e L are tumblers, which arve placed upon a
common shaft or pwot K/, arranged parallel
with the knob-spindle f, so that the said tum-
blers move or swing in planes parallel with
the side of the door. Said tumblers, in the
particular construction illustrated, are circu-
lar or disk-shaped in form; but this particu-
lar shape thereof is not essential. Said tum-
blers are provided with a series of notches, of
which two I K appear in the drawings, Fig.
3, adapted to come opposite the arm gon the
spindle when the tumblers are placed in a
certain position, and thereby allow the move-
ment of the said arm and spindle in a direc-
tion to withdraw the bolt, the tumblers being
arranged to prevent movement of the said
arm g and spindle except when said notches
are ina line with each other and opposite the
arm. The notches are herein shown as made
narrow and of curved form and arranged to
receive a tooth or projection ¢g? upon the arm
g, which tooth or projection is adapted to en-
ter the notches when the arm ¢ is moved. In
case the arm ¢ is made of other shape, how-
ever, the notches of the tumblers may be oth-
erwise formed to allow movement of the arm
in one position of the tumblersand to prevent
such movement in other positions thereof.
Said tumblers are actuated by springs or
weights in a direction to carry the notches
away from the arm ¢, as shown in Fig. 4. In
the particular construction shown the tum-
blers are weighted, or, in other words, the
metal of the tumblers is so arranged as to give
a preponderance of weight at one side of the
pivot XK', so that the said tumblers, when left
free to turn, will swing into position with the
notches at points remote from the arm g.
The movement of the tumblers in g direction
to carry the notches away from the arm ¢ is
limited by means of a plurality of stops 2" &’
I’ upon the frame,said stops being made sep-
arately adjustable, in order that the tumblers
may be arrested at different points, as here-
inafter more fully described.

Devices are shown in the drawings for ac-
tuating the tumblers to bring the notches of
said tumblers in a line opposite the arm g of
the knob-spindle, said devices being con-
structed as shown in the drawings, as fol-

. lows:

407,262

The tumblers < & I are provided with rateh-
et-teeth (shown at I’, Fig. 3) arranged con-
centric with the pivot of said tumblers. II
H’ H? are bodily- movable actuating - pawls
adapted to engage said ratchet-teeth in such
manner as to move or turn the tumblers in a
direction to carry the notches of the tumblers
toward the arm ¢g. Said actuating-pawls are
herein shown as being mounted upon and

moved by the series of slide-bars 2! 1* 15, ar-

ranged to move in vertical planes,or parallel
w1th the face of the door, said slide-bars be-
ing desirably located at the top of the lock-
case above the tumblers.

Mounted upon the frame or casing of the
lock are three detent-pawls ¢’ ¢* ¢% adapted
to severally engage said ratchet-teeth of the
tumblers. The detent-pawls ¢’ ¢* ¢° serve to
hold the tumblers from backward movement
when the actuating-pawls are free therefrom,
said detent-pawls, by their engagement with
the teeth, acting to hold the tumblers in the
positions to which they are moved or shifted
by the action of the said actuating-pawls. In
other words, the said actuating-pawls,in con-
nection with the detent- pawls, erable the
tumblers to be shifted to a desired position by
a step-by-step movement, each reciprocation
of an actuating-pawl carrying the tumbler
engaged thereby forward one notch, while the
detent-pawl passes over an intervening tooth
into the next notch, and thereby prevents the
tumbler from moving backward when the
actuating-pawl is advanced to engage another
tooth.

It follows from the construction above de-
scribed that by repeated movements of the
actuating-pawls the tumblers may be turned
or moved to any extent desired. When,
therefore, it is known to the person opemtmn
the lockk the number of movements of the
aetuatmg -pawl necessary to bring the notch
in one of the tumblers opposite the arm g,the
tumbler may be easﬂy brought to the re-
quired position by moving the s actuating pawl
the desired number of times.

The actuating- pawls I T’ 12 may act by
gravity or otherwise. As herein shown their
free énds are thrown downwardly into posi-
tion to engage the ratchet-teeth of the tum-
blers by springs attached to the slide-bars
and acting upon said pawls. Asasimple and
convement way of Supportmﬂ the slide-bavs,
the latter, as herein shown, are mounted in
guide- slots formed in transverse arms or bars
I3 I3 upon a plate I Fig. 11, which ig se-
cured to the side plate of Lhe lock-case, as
clearly shown 1n Trigs. 3, 4, and 5. The do-
tent-pawls ¢’ ¢* ¢° are herein shown as con-
sisting of spring-arms attached to the inner
surface of the lock-casing and engaged at
their free ends with the ratchet teeth 01‘ the
tumblers. As far as the operation of the
other parts above described is concerned,
however, said pawls may be otherwise (,on-

structed or arranged as may be found con-
venient or desi able.

70

75

8o

95

100

105

110

It§

120

125

130



10

15

25

35

10

45

5o

55

6o

65

407,262 ' 3

The several slide-bars A* /i® 18 are actuated
from the push-pins ¢ d e by devices made as
follows: At points inside of the lock-case ad-
jacent to the said push-pins are located
three bell-crank levers b/ R* 13, said bell-
crank levers being provided with arms ar-
ranged parallel - with the side of the door,
against the free ends of which the severgl
push-pins ¢ d e are adapted to act, and with
other arms arranged transversely to the face
of the door, said transverse arms being en-
gaged with and actuating the several slide-
bars it b3 K%, The ends of the several bell-
crank levers which engage the slides are
slotted and engage pins attached to theslide
bars—as, for instance, in Figs. 10 and 12 the
bell-crank lever »’ is provided with a slot m,
which is engaged with 4 pin n of the slide /%,
said pin n being attached to a horizontal
arm n’, whieh is rigidly attached to the slide
ht.and extends over the slides 2° 1S so as to
support the pin n adjacent to the free end of
the transverse arm of the bell-crank lever.
The slide %% is similarly provided with an arm,
which extends over the slide A% to support the
pin which engages the bell-crank lever h?
while in the case of the slide h® the pin en-
gaging the transverse arm of the bell-crank
Tever ? is inserted dirvectly in the edge of the
slide. The employment of said arms, as n/,
for supporting the said pins enables all of the
pins to be arranged at the same distancefrom
the side of the lock-case, and thus enables
the transverse arms of the bell-crank levers
to be made of the same length and the piish-
pins to have the same extent of movement or
throw. The bell-crank levers are preferably
mounted on pivot-pins attached to the upper
edge of the plate I* Fig. 11. The slides are
severally moved in a direction to carry for-
ward the tumblers by the push-pins, and in
the opposite direction by means of springs o
0, herein shown (Figs. 3, 4, 10, and 12) as be-
ing secured to the lock-ease and acting on
the ends of said slides. i

For the purpose of freeing the actuating-
pawls from the ratchet-teeth as theslide-bars
are moved backwardly by the springs o o,
said pawls are desirably provided with rig'd
arms extending rearwardly from the pivots
and adapted to engage the lower edge of the
transverse frame-arm H? in such manner that
the free ends of the pawls will be lifted away
from the ratchet-teeth as the pawls move
backward, thereby obviating liability of the
free backward movement of the tumblers be-
ing interfered with by the pawls.

The springs o 0 0 may be alone relied upon
to thrust the pugh-pins outward; but, as here-
in shown, Fig. 5, said push-pins are provided
with separate springs for this purpose, the said
springs o o o in this instance serving tomove
the slide-bars and bell-crank levers only.

“When a number of tumblers are present,
as in the lock shown, the stops 4" &/ I’ will be

arranged in different relative positions, so
that the tumbers will need to be moved dif-
ferent distances tobringallthe notches thereof
in line with each other and opposite the arm
g. As shown in the drawings, for instance, it
will be necessary to actuate the push-pin ¢

five times, the push-pin d eleven times, and

the push-pin e thirteen times to bring the sev-
eral tumblers from their thrown-off or locked
position into position for opening the door.
The means shown for adjustably sustaining
the stops ¢’ &/ I’ upon the lock-casing embraces
features of novelty, and are as follows: Said

‘stops are attached to curved strips @ k* &,

which are adapted to fit side by side in a
curved guideway L/, Figs. 3, 4, and 8, arranged
concentrically with the pivot of the tumblers,
the said strips being adapted to slide endwise-
in the said guideway, so as to bring the said
stops in any position desired with relation to
the teeth or spurs 4 k* I° on the disks which
engage said stops. Any suitable means may
be employed for adjustably securing the said
strips in said curved gnideway, the means for
this purpose herein shown consisting of a plu-
rality of notches in the strips and a remov-
able pin I? inserted transversely through the
side walls of the curved guideway L’ and
through one of the notches in each of the
strips. Said notches of the strips are desir-
ably arranged at the same angular distance
apart as the ratchet-teeth of the tumblers, so
that by withdrawing said pin I? the strips
may be easily shifted and secured in new po-
sitions for the purpose of shifting the points
at which the tumblers will stop when re-
leased, and thereby changing the combina-
tion by which the lock may be opened.
. Any suitable means may be employed for
releasing the detent-pawls from the tumblers
and thereby allowing the same to swing or
move backwardly to carry the notches therein
away from the arm g, and thus set the combi-
nation to prevent the withdrawal of the bolt.
The lock herein shown, however, embraces a
novel construction in means for releasing the
detent-pawls from the tumblers, which con-
sist, generally, in a part which is moved by or
with the knob-spindle as said knob-spindle
is turned backwardly, or in & direction oppo-
site to that in which it is turned in withdraw-
ing the bolt, said part which is moved by or
with the spindleacting upon the detent-pawls
to free the same from the tumblers. When
this construction is present, it is only neces-
sary,in order to set the combination,that the
knob should be turned slightly backward
from its normal position, when the tumblers
will be released and come into position to pre-
vent the spindle being turned forward and
the bolt from being withdrawn. A construc-
tion embracing such piece or part moved with
or by the spindle is herein broadly claimed as"
part of my invention. i
As a simple and convenient construetion in
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athrowing-off device of the character above
stated, I so construct the arm ¢ of the knob-
spindle that said arm will itself come in con-
tact with the detent-pawls ¢’ ¢* ¢° when said
arm is thrown backwardly from the position
commonly occupied by it when the door is

“locked, as clearly shown in the drawings, Fig.

3. 'This construction has the greatadvantage
of providing a throwing-off device without
the necessity of increasing the number of
moving parts of the lock, and this latter con-
struetion is therefore ‘herein specifically
claimed as an additional improvement.

It will of course be understood that in the
lock shown, wherein the bolt is cast by a
spring, the tumblers may be set for locking
the door either before or after the latter is
closed.

I have shown at » in the drawings, Figs. 3
and 4, a spring arranged behind the arm ¢
and adapted for contact with said arm when
the latter is free from the tumblers and in the
position shown in Fig. 3. Saidspringaffords
some considerable resistance to the backward
turning of the spindle, so that the arm ¢ will
not be thrown against the detent-pawls
through a slight accidental or inadvertent
turning of the knob, it being entirely obvi-
ous that in case the said arm g were entirely
free to swing back against the detent-pawls
the latter might be accidently released from
the tumblers after the latter have been placed
in position for withdrawing the bolt. Bythe
presence of said spring, however, the throw-
ing off of the tumblers. is not likely to take
place except when the same is intentionally
done. Itisnotessential, however, thatasepa-
rate spring should be employed for the pur-
poselast abovestated, for the reason that when
the detent-pawls are formed or supported on
spring-arms, as herein illustrated, the spring-
arms themselves may be sufficiently rigid to
prevent the detent-pawls being too easily re-
leased. »

It may be desired to lock or hold the tum-

blers from movement when the latter are in |

position, allowing free action of theé bolt in
order that the lock may be operated by either
knob without reference to the combination
mechanism. TFor so locking the tumblers I
have provided a locking-detent p’, mounted
upon the lock-case and adapted to engage sec-
ondary notches ¢¢ &* I, formed in the several
tumblers in position to come opposite said
locking-detent when the main notches of the
tumblers are in position to allow the move-
ment of the arm ¢. Asasimple and conven-
ient construction in such locking-detent, the
same is provided with a spring-arm adapted
to hold the detent free from the tumblers, and
upon the lock-case is located a sliding piece
p, adapted to come against the outer surface
of the locking-detent and thereby thrust the
same into engagement with the tumblers when
said sliding piece is moved, said sliding piece

407,262

having a part which is accessible through a
slot or opening loecated in the front edge of
the lock-case, so that the locking-detent can
be moved only when the doorisopen. When
the tumblers have been set or locked by the
locking-detent 9’, it will obviously be neces-
sary to release said locking-detent from the
tumblers before the spindle is turned back-
wardly to free the detent-pawls ¢’ ¢* ¢* from
said tumblers.

Asbefore stated, the spindle sof the inside
knob b has an arm s” acting upon the bolt 7
independently of the spindle f and arm ¢, so
that said bolt may be moved by the knob b
independently of said spindle . Said spin-
dle f is desirably connected with the said
spindle s by a eylindrie pin f7, Fig. 6, fitting
in c¢ylindric apertures in the ends of the spin-
dles, by which said spindles are held accu-
rately in alignment with each other.

As a separate and further improvement in
locks of the general character herein shown,
in which the stop for limiting the movement
of each tumbler away from the unlocking po-
sition of the same is adjustably attached to
the lock-frame, I provide the lock-casing with
an exposed movable plate, to which the stop
is adjustably attached, and which may be re-
moved for shifting the position of the stop
(for changing the combination) without dis-
turbing other parts of the lock or lock-casing.

As herein shown, ¢ is a plate, which is re-
movably secured in the front plate of the
lock, so that said plate ¢ is only exposed when
the door is open. To said plate ¢ the guide-
way I/ is rigidly attached, so that said guide-
way is sustained in position partially or
wholly by said plate, and may be removed
with the latter. The plate is shown as held
in place by a single serew; but it may be oth-
erwise connected with the lock-frame, asmay
be found convenient or desirable.

It is entirely obvious thata lock embracing
the main features of my invention may con-
tain oneor any number of tumblers and actu-
ating devices therefor, three tumblers being
shown in the drawings for the purpose of
illustration. '

It is to be understood that my invention is
not limited to the specific details of construe-
tion herein illustrated and described, except
as to the novel details, which are made the
subject of specific claims herein.

I claim as my invention—

1. The combination, with thebolt and knob-
spindle, of a notched tumbler mounted on a
pivot parallel with the axisof the knob-spin-
dle and provided with ratchet-teeth, an arm
or projection upon the said knob-spindle
adapted to engage the notch in the tumbler,

a detent-pawl engaging the ratchet-teeth of -

the tumbler to hold the same from backward
movement, and an actuating-pawlacting upon
said tumbler to move the latter, substantially
as described. ‘
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2. The combination, with the bolt and knob-
spindle, of a plurality of tunblers controlling
the movement of the bolt, said tumblers be-
ing provided with ratchet-teeth, slides mov-
ing in planes parallel with the tumbles, actu-
ating-pawls mounted upon said slides, push-
pins, and bell-crank levers connecting said
push-pins with the said slides, substantially
as described.

3. The combination, with the boltandk nob-
spindle, of a tumbler provided with ratchet-
teeth, a detent-pawl engaging the teeth of the
tumbler to hold the same from backward
movement,an actnating-pawlacting upon said
tumbler to move the same, and a part actu-
ated by the knob-spindle when the latter is
turned backward, constructed to engage and
move the said detent-pawl for releasing the
tumbler, substantially as deseribed.

4. The combination, with the boltand knob-
spindle, of a notched tumbler provided with
ratchet-teeth, an arm or projection upon the
said knob-spindle adapted to engage the
notch of the tumbler, a detent-pawl engaging
the tumbler, and an actuating-pawl acting on
the tumbler to move the same, said arm or
projection upon the knob-spindle being con-
structed to engage and move the detent-pawl
when the spindle is turned backwardly, sub-
stantially as described. '

5. The combination, with the boltand knob-
spindle, of a notched tumbler provided with
ratchet - teeth, a detent-pawl engaging the
said ratchet-teeth, an actuating-pawl acting
upon said tumbler to move the same, and a
stop adjustably mounted on the lock-frame
and adapted to engage the said tumbler, sub-
stantially as described. :

6. Thecombination, with the bolt and knob-
spindle, of a notched tumbler provided with

ratchet - teeth, a detent-pawl, an actuating-

pawl acting upon said tumbler to move the
same, a curved strip provided with a projec-
tion forming a stop for the tumbler, a curved
guide supporting said strip, and means for
adjustably securing said strip to the said
guide, substantially as described..

7. The combination, witli the bolt and knob-
spindle, of a notched tumbler provided with
ratchet-teeth, a detent-pawl engaging the said
teeth, an actuating-pawl also engaging the
ratchet-teeth for moving the tumbler, a part
actuated DLy the spindle constructed to en-
gage and move the detent-pawl, and a lock-
ing-detent adapted to engage the tumbler for
holding the same in position to allow the actu-
ation of the bolt,substantially as described.

8. The combination, with the boltand knob-
spindle, of a notched tumbler provided.with
ratchet - teeth, an actuating -pawl engaging
and moving the tumbler, a part actuated by

the spindle engaging and moving said detent-.

pawl, a spring locking-detent engaging the
tumbler to hold the same from movement,
and an exposed movable part or slide upon

the lock-frame constructed to thrust the lock-
ing-detent into engagement with the tumbler,
substantially as deseribed. ’

9. The combination, with the bolt and knob-

spindle, of a plurality of notched tumblers.

provided with ratchet-teeth, adjustable stops
limiting the movement of the tumblers, de-
tent-pawls forholding the tumblers from back-
ward movement, actuating-pawls engaging
and moving the tumblers, slide-bars carrying
said actuating-pawls, push-pins, and bell-
crank levers transmitting motion from said
push-pins to the slide-bars, substantially as
described. -

10. The combination, with the bolt and
knob-spindle, of a tumbler provided with
ratchet-teeth, a detent-pawl engaging the

teeth of the tumbler to hold the same from

backward movement, an actuating-pawl aet-
ing upon said tumbler to move the same, a
part actuated by the knob-spindle in the
backward movementof the latter constructed
to engage said detent-pawl for releasing the
tumbler, and a spring applied to resist such
backward movement of the knob-spindle,
snbstantially as described. '
11. The combination, with the bolt and
knob-spindle, of a notched tumbler provided
with ratchet-teeth, an arm or projection upon
the said knob-spindle adapted to engage the
noteh of the tumbler, a detent-pawl engag-
ing the tumbler, an actuating-pawl acting
upon the tumbler to move the same, said arm
or projection upon the spindle being con-
structed to enggge and move the detent-pawl
when - the spindle is turned backwardly, and
a spring applied to resist the backward turn-
ing of the spindle, substantially as described.
19. The combination, with the bolt and
knob-spindle, of a plurality of tumblers con-
trolling the movement of the bolt, said tum-
blers being provided with ratchet-teeth, slide-
bars moving in planes parallel with the tum-
blers, actuating-pawls mounted upon said
slide-bars, push-pins, and bell-crank levers,

“one or more of said slide-bars being provided

with pins engaging the bell-crank levers, and
a lateral arm or arms attached to one or more
of said slide-bars to sustain the pins belong-
ing thereto, substantially as deseribed.

13. The combination, with the bolt and
knob-spindle, of a notched tumbler provided
with ratchet-teeth, a detent-pawl engaging
said ratchet-teeth, an actuating-pawl also en-
gaging said ratchet-teeth, a slide-bar carry-
ing said pawl, and a stationary part or arm
located in position to engage the actuating-
pawl and throw the same away from the tum-
bler in the backward movement of the said
slide-bar and pawl, substantially as described.

14. The combination, with the bolt and
knob-spindle, of a notched tumbler provided
with ratchet-teeth, a detent-pawl, a bodily-
movable actuating-pawl, an exposed remov-
able plate secured to the lock-frame, and a
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stop adjustably mounted on said removable
plate and adapted to engage the tumbler, sub-
stantially as described.

15. The combination, with the bolt and
; knob-spindle, of a notched tumbler provided
with ratchet-teeth, a detent-pawl, an actuat-
ing-pawl, an exposed removable plate at-
tached to the lock-frame, a curved strip pro-
vided with a projection forming a stop for

1o the tumbler, and a curved guide supporting
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the said strip, said curved guide being at-
tached to said removablle plate, substantially
as described.

In witness whereof I hereunto subseribe my
name this 23d day of February, A. D. 1888.

JAMES FILLMORE THOMPSON. .

Witnesses:
GEORGE P. BARTON,
CHAS. G. ITAWLEY.



