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UNTTED States Patent Oretcr,

FRANCIS T. LEILICH, OF SAN FRANCISCO, CALIFORNIA, ASSIGNOR OF ONE.
HALF TO JAMES G. SIMONTON, OF SAN FRANCISCO, CALIFORNIA.

 BUTTONHOLE-SEWING MAGHINE. -

SPECIFICATION forming part of Letters Patent No. 705,257, dated July 22, 1902,
| Application filed September 14, 1898, Serial No, 690,929, (No model.)

To all whom it may concern:

Be it known that I, FraNcis T. LEILICH, a
citizen of the United States, residing at San
Francisco, in the county of San Krancisco and
State of California, have invented certain

new and useful Improvementsin Buttonhole-;;
Sewing Machines; and I do hereby declare the

foliowing tobe afull, clear, and exact descrip-

tion of saidinvention, such as will enable oth-

ers skilled in the art to which it most nearly
appertainsto make,use,and practice the same.
This invention relates to that class of but-

“tonhole-machines in which the material is

held in a clamp, the buttonholes cut and then
automaticallystitched aroundtheircutedges.

L'he objects of this invention are to pro-
vide an organized and complete machine by
means of which a variety of different kinds
of buttonholes, either straight or with eyelets,
and barred at the ends according to different
methods may be produced, and which,.while
capable of making buttonholes in any kind
of fabrie, has been designed with more par-
ticular reference to making a fine class of
buttonholes in shirts, collars, and cuffs, of a
character closely resembling the best hand-
made buttonholes in appearance, while being
superior in regularity; to provide means for
starting the machine, especially as regards
the operation of the clamping device and the

starting of the cutting device; to provide a |

cutting mechanism to act prior to the sewing
mechanism and to move very quickly through
the ineffective period of its path of move-
ment and which during the effective or cut-
ting period of its movement shall be driven
continuously with the full power of the driv-
ing mechanism; to provide an improved ar-
rangement of the parts of the machine per-
mitting easy . and rapid adjustments of the
working parts; to provide means. for holding
and securing the pattern-cam with respect to

the connected mechanism, whereby the pat- |

tern-cam can be easily and quickly removed
and another substituted to change the style

- mechanism for stitching buttonholes either

50

with an eye or barred at the ends and with a
purl on the edges of the cut and around the
eye or on the edge of the bar, as the case
may be.

——

rear end elevation.
nected with the arm forward of the members

My invention also resides in the novel con-
struction, combination, and arrangement of
parts hereinafter fully specified, and particu-
larly pointed out in the claims.

In the drawings, Figure 1 is a front side ele-

35

vation of the machine of.the character speci-

fied constructed in accordance with this in-
vention. The arm is partly broken away to
show the manner of connecting the upper

and lower driving-shafts. = The lower end of
the connecting member and the lower driv-

ing-shaft and erank are shown in dotted lines.

Fig. 2 is a rear side elevation of the same.
Iig. 3 isafront end elevation.

_ 1C In this figure
the attachments upon the bed-plate and the

6o

rear end of the arm are omitted. Fig. 4isa

The attachments con-

herein shown are omitted. Fig. 5 is a plan
view of the upper side of the bed-plate. ~All
of the attachments are omitted, and the shafts
of the various members which extend through
the plate are shown in section. .
block upon which the buttonhole is eut prior
to stitching is also shown in this figure. Fig.
6isa plan view.of the bed-plate from the same

The cutting-
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side, the various attachments connected to

and operated upon the bed-plate beingshown.
In this view the arm and driving mechanism
are omitted. Fig.7isaplan viewof the under
side of the bed-plate, showing the extensions
of the various attachments connected with
shaftsshown in Fig.5. Partof the startingand

stopping mechanism and thedriving mechan-

ism have beenomitted. Fig.Sisa detail view
in plan of thestarting, stopping, and locking
mechanisms. The driving-pulleys, brake-
shoe, and stopping-arm and the driving-shaft
are partly brokenaway. Inthisview theparts
are 1lllustrated as in the position assumed just
prior to the completion of the opération of
stitching the buttonhole and in which they

have remained just subsequent to the start-

ing of the sewing mechanism. Fig. 9 .is a

1out ‘| similar view of the same parts, showing their
or kind of buttonhole; toprovide animproved |

position immediately after the sewing mech-
anism-has been thrown into operation. and
prior to the release of the starting-rod to
permit the same to return to the position

30
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shown in Fig. 8. Fig. 10 is a detail view in
plan of the startine and stopping mechanism
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and a portion of the cutting mechanism,
showing the first step in the operation of cut-
ting the buttonhole.  Figs. 11,12, and 13 are
detail views furnished to illustrate the ac-
tion of the parts of the mechanism shown in
FFig. 10 to show the connection between the
parts of the starting mechanism and the cut-
ting mechanism. Fig. 11 is a side elevation
of the end of the cutting-lever, cutter-lever
hook, of the tilting lever, and a segment of
thestarting-rod,showing the parts asengaged
and as shown in plan in Fig. 10. Ifig. 12 1s
a side elevation of the same parts, showing
in perspective the tilting lever in its tilted
position, having released the starting-rod and
the lever-hook. Fig. 13 isa plan view of the
parts as shown in Fig. 12, FKig, 14 is a de-
tail view,in side elevation,of the cutting
mechanism, showing that portion of the driv-
ing mechanism which operates directly upon
it. Fig. 15 is adetalil view, in side elevation,
enlarged, of the cams for operating the lever-
hook and its attachments, with the end of
the cutting-lever. Fig. 16 is an end eleva-
tion of the parts shown in FKig. 15 looking
from the rear end, the tilting lever and its
mounting, the starting-rod, and its lug being
shown in connection with this figure. Fig.
17 is a plan view of the parts shown in Fig.

16. Figs. 18, 19, and 20 are detail views 1n
diagram, showing the operation of the cut-

ting mechanism as influenced by the cutting-
lever cam through its various points of move-
ment. The arrows in these figures show the
direction of the movement of the cam. Iig.
21 is a detail view in plan of the locking

mechanism, showing the position of the va-

rious parts of this mechanism and the parts
of the stopping and starting mechanism
shown in connection therewith in the posi-
tions assumed by the parts in throwing the
cutting mechanism into operation. Ifig. 22
is a side elevation of the same, the starting-
rod being cut away to show the mounting of
the locking-lever. FKigs. 23, 24, and 25 are
detail views in plan of the clamp. Fig. 23
shows the parts fully assembled. Fig. 24
shows the bottom plate of the clamp, the up-
per clamp-arms, the clamping-lever, and
spreading-cam being removed. Fig. 2518 g
view of the forward end of the clamp feed-
slide, the lower clamp-plates shown in Fig.

- 24 having been removed. Fig, 2618 a cross-
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section taken through the lines X X in Fig.

23. Fig. 27 is a detail view, in side elevation,
of the clamp-cams, the spreader, and clamp-
lever. Fig. 28 1s a detaill view from the rear
of the construction of the pivot-bearing of the
clamp-arms. Thelowerpartispartlycutaway
back to the central pivot-line to show the
pivot-secrew which permits the lateral move-
ment of the clamp arms and plates. Fig. 29 is
a detail view in plan of the clamp feed-levers
in producing the constant feed of the clamp.
Fig. 30 is a side elevation of the same, the
end of the forked lever being cut away to
show the connecting-pin with whiech it is en-

705,257

gaged. In this view the shape of the bed-
plate is shown in dotted lines. Fig. 31 isa de-
tail viewin plan of the controlling mechanism
for the clamp-feed. Fig. 32 isaside elevation
of the same. The bed-plate is here likewise
indicated by dotted lines. Fig. 33 is a detail
view in plan of the clamp-feed plate, together
with the guiding mechanism for shifting the
clamplaterally and the rear end of the clamp-
feed mechanism. Fig. 34 is a detail view 1n
seclion, showing the connection between the
clamp-feed plate and the clamp-feed mech-
anism and guide-block. Fig. 35 is a detail
view, in cross-section, of the guide-block,feed-
plate, the connecting-rod of the clamp-feed-
ing mechanism, and the pivotal connection
between the same. Fig. 36 is a plan view of
the clamp feeding mechanism, the feed-con-
trolling mechanism, the guiding mechanism,
the needle-vibrating mechanism, the needle-
vibrating - controlling mechanism, together
with the pattern cam-wheel, and the oscillat-
ing driving-lever by means of which it is oper-
ated. Fig. 37 is a detail view in plan of the
needle vitrating and controlling mechanism,
showing the parts connected with the oscillat-
ing lever and the connection with the vibrat-
ing lever extending above the bed-plate. Ifig.
38 is a side elevation of the parts shown 1n

Fig. 37, together with the vibrating lever ex-
tending above the bed-plate, the needle-bar

carrier, and the connecting-rod between the

same and the vibrating lever. Ifig. 39 is a
detail view in plan of the driving mechanism
for the pattern-cam. IFig. 40 is a side eleva-
tion of the same. Fig. 41 is a plan view from

the under side of the pattern-cam, showing

the mountings for the same. Iig. 42 is a side
elevation of the same inverted. Iig. 4318 a
segment of the view shown in Fig. 42, partly
in section, to show the method of supporting
and guiding the pattern-cam. Xig. 44 is a de-
tail view in plan of the friction-spring and
the friction-shoes with which it is provided.
Fig. 45 is a diagrammatic view showing the
arrangement of the stitches as placed by a
machine of this construction when making a
straight buttonhole barred at the ends with
stitches at right angles to those on the sides
to imitate a hand-made buttonhole. Tig. 46
is a similar view illustrating the same ar-
rangement when making an eyelet-end hole,
with one end barred with stitches at right an-
oles to those on the sides to likewise 1mitate
a hand - worked buttonhole. Ifig. 47 illus-
trates an eyelet-end buttonhole with what is

known as a ‘“‘soft bar,” in working which the

barring-stitches exceed in length those upon
the sides of the buttonhole. Fig. 43 1illus-
trates an eyelet-end buttonhole, illustrating
what is called a ‘“taper bar,” the stitching of
the sides being converged to the center at the
end of the slit. Fig. 49 shows an eyelet-end
hole constructed with what is called a ‘*hard
bar,” in which the barring-stitches, like those
in Fig. 47, exceed in length those on the side
of the buttonhole, but which are in addition
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overstitched by a series of stitches at right | bed-plate B3‘5a,nd i8 a,da,pted torestin the path

a stral oght buttonhole barred at eaeh end with
the soft bar, as shown in Tig. 47. TFig. 51
shows a stmlghb buttonhole barred at each
end with the hard bar, as in Fig. 49. TFig.
02 shows a straight buttonhole with a ra-

the buttonhole in Fig. 51. Fig. 53 shows a
straight buttonhole with rounded ends.
To facilitate the description of the present

invention with reference to the drawings, I

have separated the machine into groups of
elements or mechanisms. The groups I have
distinguished by letters,as follows: Thestart-
ing and stopping mechanism I will distinguish

by the letter A, the cutting mechamsm by

the letter B, the lockm o mechamsm by means
of which the cutting mechamsm 18 prevented
from being thrown into operation until the
buttonhole is completed by the letter C, the
driving mechanism by the letter D, the elamp
for holdlnﬂ' the material in which the button-
hole is eonstructed by the letter H, the clamp-
feeding mechanism by the letter F, the con-
trolling mechanism for sapplementing and
increasing ordiminishing the operation of the
clamp feed mechanism by the letter G, the
guiding mechanism for controlling the path
of the operation of the clamp. a,nd. for later-
ally vibrating the same by the letter H, the
needle-vibrating mechanism and its control-
ling devices by the letter I, the pattern-cam
and the connections for operating it by the
letter K, and the driving-cam and the oscil-
latoryleverfor transmitting the motion there-
from by the letter .. The details or elements

~of the several groups are distinguished by

numerals used in connection with the letter
of the group to which it belongs.

To start the mechanism, I have provided
the starting-rod A’, which is mounted in suit-
able bearings in the bed-plate and extends
from near the forward end of the frame to
the rearof the same. Itisoperated by means
of the hand-lever A®and the spring A*. - By
means of the former it is thrown toward the
rear end of the machine and by the latter re-
turned toward the forward end. The lever
A?is provided with an extension A%, which
engages the pin A°, set in the side of the rod.
At the rear end the rod is provided with an

arm A°, having a forked end to engage the

stop-motion shaft A, The stop-motion shaft
18 mounted in suitable bearings under the

bed-plate and is provided at the rear end, be-

yond the arm AS, with the brake-shoe and

stopping mechanism, more fully described by
me in an application filed February 17, 1898,

bearing Serial No. 670,679, At the forward
end of the stop-motion shafi A¥it is extended
Into the path of an arm of a trigger A%, The

- trigger A'is pivotally mounted at A and

consists in. two arms extended at right angles

to each other, upon the ends of eaeh of which
are set pins Al and A", The pin A¥is extiend-
ed downwardly through the opening in the

Fig. 50 show‘%_

S L T s e

lever-hook B".

of the stop-motion shaft A" and operates to
prevent the shatt moving to its forward po-
sition and setting the bmke-shoe and stop-

ping mechanism. The pin A extends up-

ward into the path of anarm C*of the locking
mechanism, by means of which the trigger
is thrown out of engagement with the shaft
A", The trigger Al is thrown into engage-

o
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ment to present the pins A!® in the path of

the shaft A? by the spring A®. By means of
this trigger A** the brake-shoe and. stopping
mechanism are held out of engagement with
the driving mechanism Whlle the starting-
rod A'isreturned to its normal position, from
which it was moved in starting the mechan-
ism. This return of the starting-rod is ef-
fected by means of the spring A*®, The first
part of the action of the starting-rod has the
effect of throwing into operation the cutting
mechanism. ThlS 1s accomplished by means
of the lug B*, which is mounted upon the up-
per part of the rod A’ and extends into the
path of the outward end of the tilting lever
B8, 'The tilting lever B® is pivoted to move

in a vertical direction in the swivel-block

B, Theswivel-block B*is pivotally mount-
ed in the bed-plate of the machine and car-
ries a spring B%, which rests under the inner
end of the tilting lever B!® to lift it to a hori-
zontal position normally and in which posi-
tion it rests.in the path of the operation of
the Jug B*. The inner extension of the tilt-
ing lever rests against an extension B! of the
cutter-lever hook B to which it is secured
by means of the screws B'Y. It is by throw-

ing the lever-hook B7 forward that the cut:
ting-lever B'is engaged and compelled to op-

erate o

The cuttmg -lever B’ is pwotally mounted
on wings B? in a bearing B* in the bed-plate.
In the Torward end is set a cutter B? of any
desired shape. In its operation the cutting-

lever descends until the cutter B3 is brou*rht
down upon the cutting-block B,
tion is effected by means of what has herein-

This ac-

before been termed the ‘‘cutting mechan-
ism.” To the rear of the pivotal mounting
B* of the cutting-lever it is provided with an
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extension B% and the end of the extension is

provided with a lug B® extending from the
side of the same. The extreme end of the
extension B* forms a guide BY against which
the hook end B8 of the lever rests normailly.
When the action which has just been de-
scribed occurs, whereby the tilting lever B
is engaged by the lug B*! of the Startmﬂ'-rod
A, the pressure &pphed upon the startmﬂ'-
rod is transferred to the extension B of the
The effect of this is to ad-

vance the hook B® when the same reaches its
downward stroke under the lug B° on the side
of theextension B*of the eutting-lever.. From
this point the lever-hook B7israised by means
of the lever B?, with which it is pivotally con-
nected, and which has an extension BY, that
18 provided to ride upon the surface of the
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cam B, The cam B is mounted upon a
bearing B on which is mounted the beveled
gear D' of the driving mechanism. To this
gear the cams B and B*are rigidly connect-
ed. The cam DB is rotated in the direction
of the arrow shown in Figs. 18, 19, and 20
of drawings, and through the first part of its
stroke after the hook B® has been extended
under the lug B°it raises the lever B’ and the
hook-lever I37 rapidly, as shown in Fig. 19,
until the extension I3 rests upon the part
of the cam-surface designated by 4% This
occupies a small portion of the revolution
of the cam - wheel and moves the cutter
through the greater part of its movement
until 1t rests upon or close to the material
to be cut. Irom this point to the point
marked 0 is the major portion of the travel
of the cam, while the rise is gradual, being
just sufficient to raise the levers B? and
B* to force the cutter 3% firmly against the
block B*. 1In other words, the action of the
cutting mechanism throws the cutting-lever
B’ and the cutter B over the necessary travel
between its normal position and operative
position rapidly, and slowly and with great
power over the remaining or operative part
of the stroke. While this operation of the
cutting mechanism has been occurring the
lug B* on the starting-rod has rested against
the outer end of the tilting lever B, while
the forward end of the lever IB'® has rested
behind and against the extension B! of the
hook-lever B7 and maintained the same in
position. It will be observed that while in
this position the extension ASof the starting-
rod has rested near or against the shoulder
of the brake-shoe A® and has been prevented
from engaging or moving the same. This is
accomplished by the rear stop B** stopping
the further backward movement of the for-
ward end of the lever B, and therefore, also,
of the rod A. A similar stop B* limits the
forward movement of said forward end. The
result of this has been that the cutting mech-
anism has been permitted to act and return
withoutstarting thesewing mechanism. This
1S mecessary, as the cutter B3muststrike upon

the material directly in the path of and un-

der the needle-bar of the sewing mechanism.

To release the starting-rod and the cutting
mechanismsimultaneously,thelever B*¥ispro-
vided. ‘T'hisisacurvedleverpivotally mount-
ed on the frame of the machine at B* and
the forward end of which rests over the tilt-
ing lever B3 1n all of its positions. Thelever
B* is normally raised by means of the spring
B3 to the end B3, to which it is connected.
The action of this spring is toraise the roller
BB*, which is mounted upon the lever B%,
agalinst the surface of the adjustable release-
cam B*. This cam B* is provided with the
sharp incline B*’, the remainder of its surface
being concentric. Itsadjustment is effected

by means of a set-serew B*%, which extends
through an elongated slot B* and engages
To this gear it is sta-

the beveled gear DY,

| tionarily secured in its various positions.
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It
will be understood that this construction may
be substituted by a pin or other various de-
vices set out from the surface of the beveled
gear to answer this purpose without, depart-
ing from this invention. In the position in
which the cutting mechanism has completed
1ts operation, as shown in Ifigs. 10 and 20 of
drawings, the end of the lever B* rests over
the tilting lever B'S, |

IFrom that portion of the cam IB'® marked
b* the eam is cut away suddenly at I, the ef-
fect of which 1s to lower rapidly the levers B*
and BYand permit the cutting-lever B3’ to rise.
It will be observed in Fig. 15 this part ' and
the sharp inecline B* are about in line. The
effect of this is to depress the lever B* upon
the tilting lever B!® as the levers B? and B*
are brought to their lowest position. DBy de-
pressing the inner end of the tilting lever B
1t 1s moved upon its pivotal center in the
swivel-block 3" until the outer end is raised
out of engagement with the lug I* on the
starting-rod A’. Immediatelythe pressure is
relieved from the outer end the spring B on
the lever-hook B" is permitted to return it to
its normal position out of engagement with
the lug B’ of the cutting-lever 13'. The ef-
fect of this is to swing the tilted lever on the
pivotal bearing of the swivel-block B* until
1t assumes the position shown in Figs. 13 and
17. 'T'his is accomplished through the exten-
sion B, these two parts B and BB3!® being al-
ways 1n contact. The instant the luge B* is
disengaged the starting-rod A'is permitted to
move backward and releases the brake and,
by means of the guide A, to shift the belt
D? from the loose pulley D! to the driving-
pulley D*of thedriving mechanism,and there-
by start the sewing mechanism. Thesewing
mechanism having been started, the operator
releases the lever A~ and the starting-rod A’
18 returned to its mormal position by the
spring A®. In its return the lug B?, which

1s inclined on its reversed side, clears the tilt-

ing lever B, which has assumed its horizon-
tal position. When the starting-rod A’ is
thus returned, it is important that it should
not be again advanced until the operation of
sewing the buttonhole has been completed,
for the reason that with its advance it would
throw the cutting mechanism into operation
at a time in which the sewing mechanism is
operating and cause the cutter to descend
upon the clamp, which would at that time be
in the path of the cutter. It is to prevent
this that I have devised what is hereinbefore
termed the ‘“locking’ mechanism. Thiscon-
sists of the stop C', which is secured on the
starting-rod A’ by means of a set-screw C-

The lever C° is pivotally mounted at C° upon

the arm C' and is actuated by a spring C°.
'The arm C*, upon which the locking-lever C3
1s mounted, forms a part of the same con-
struction with the shaft C? and the lever C,
The arm C! has two extensions—that upon
which the lever C3is mounted and that which
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cam K.

ations for which it is designed.

705,25%

is exteuded behind the pin Al*
All
plate and are connected with the long arm C,

below the bed-plate,through the sh aft C. The
arm Cextendsinward and under the pattern-

to extend into the path of a pin C4, set in the
under surface of the pattern-cam 'K'. This

pin may be adjusted, though not so shown.

These arms are moved with the shaft C? by
means of the spring C®to throw the end C* to-
ward the center of the pattern-cam. The ex-

tent of this movement is limited by a stop-pin
| 03

When the operation of forming the but-
tonhole is completed the machine is brought
to rest with the

the lever C¥, as shown in Kig. 21. In this

position the loeking-lever C? is drawn out of”

engagement with the stop C' and the starting-
rod is free to be advanced to repeat the oper-
With the
startingof thesewing mechanism the pattern-
cam K' 1s moved in the direction shown by
the arrow in Fig. 21, and the pin C! clears
the end C® of the arm C and permits the
spring C! to throw the arms into the position
shown in Fig. 9 of drawings. At this time

if the rod A’ be advanced the lever B sirikes |
‘upon the side of the stop C’ and is thrown in

the position as shown in Iig. 9.
ever,
returned the spring C° immediately swings
the lever C3 so as to interpose it in the path
of the stop C'. This locking mechanism re-
mains in this position until the pin C!" on the
pattern-cam K' has been carried one nearly-
complete revolution of the pattern-cam and

When, how-

returns to the position shown in Fig. 8, when"

1t begins to operate upon the end C2 of the

arm 01“ to throw the same outward and toro-1°
tate the arms C¥ and (C!on their shaft C°%

The effect of thisrotation is to place the parts
in the position shown in Fig. 21 or unlock
the starting-rod. This, however, only oceurs
after the operation of sewing the buttonhole
has been completely performed.
mechanism by means of which these opera-

tlons are accomplished consists of two parts——

the driving mechanism by means of which
the cuttmﬂ' mechanism is operated and the
driving mechanism by means of which the

‘sewing mechanism is operated. Thedriving

mechanism by means of which the cutting
mechanism 1s operated is driven from the
‘“loose pulley ” D, asitiscalled. Thisloose
pulley D* is provided with a small pinion D3
and is connected to the beveled gear DY, to
which the cams B™ and B* are attached by

means of the train of gears D7, D3, and D?.

The effect of this arrangement is that when
the belt D% is thrown onto the loose pulley
and when the machine is out of operation this
train of gears is continunally operating, ro-
tating the cams B and B and mising and
lowering the levers B? and I3°.

this arrangement the operation of the cutting
mechanism is accomplished with the same

- These two extensions are above the bed-

The end C* of this arm is designed

pin C! under the end CLa of

Thedriving !

By means of

the lever A? is released and the rod A’ |

the third pulley.
eration of the belt after leaving the idle pul-

ing myself to the present construction.

'plvots DI DU,

‘the clamp feod- -plate K’
of drawings.) Upon this clamp feed- plate is

laterally. |
The arms E EI0 hcue an extension behind
the blocks E*° to receive the screws E1* EY,

on the trlgger | force and power that is exerted upon the
| driving mechanism forthesewing mechanism,

but at a distinet time and thmun‘h a dlstmet

| drwmﬂ* meﬁhamsm Whilethisarr anﬂ‘ement

is plefened by me, it is obvious tha,t I may
separate the pulley D¢ from the pinion D3 to

provide a bearing for a third absolute idle

pulley and so conne(,t the belt-shifter as to
cause the movement of the be!t to run over
The first part of the op-

ley would be upon the present pulley D¢,
and I do not wish to be understood as Timit-
The
driving mechanism for the sewing mechan-
ism Starts'. from the pulley D? which is fixed
rigidly upon the shaft D' The shaft D' is
extended along the under side of the bed-
plate in which it is suitably mounted, and
18 provided with a crank D!, which is con-

! nected to the crank-disk DI? of_the shaft D16

by means of the connecting-rod D3, This

f conneetmn* rod is a str a,wht rod and is onided
in bedlll]”“i in a swinging frame D,

This
swinging frameisver meal]y mounted between

stitch-forming mechanism located in thearm.
The whole &,mtch forming mechanism may be
any of the preferred forms. The lower shaft,
as far asthis invention is concerned, from the
crank DU is extended forward and is pro-

‘vided with the pinion D!, which engages the

pinion D mounted upon a suitable beari ing

D, (qhown in the present drawings as a stud
‘mounted in the boss LS,) let down from the
‘underside of the bed- pla,te (Shownin Fig. 7.)
‘Rigidly attached to the gear D! is a eyhn-
“drical cam L°, throngh which all of the mech-
‘anisms hereinafter describedare driven. |
The clamp in whieh the material is held

while being cut and sewed is mounted upon
(Shown in Fig. 25

mounted the clamp. This consists of two

pairs of jaws, the lower being marked E? in

the drawings and rouwhened as shown in
Fig. 24. They are pwoted on the screws I
and under the blocks E* and have lateral
movement only. They are held down and
anided in their lateral movement by the plate
E~, which extends over the ends of the plates
E°. They are provided on the surface with

pins K° ES, that extend upward and engage

the upper arms E'* K perforations or slot‘s
being formed in the arms E!° toreceive them.

The arms EY E¥ are mounted pivotally inthe
bloeks E< unpon screws KR, This pivotal
mounting permits of the vertical lifting of the

arms K Ii,l“, and the blocks E: are mmted

upon the serews X2 E°to permit them tomove
(See Figs. 24 and 28 of drawings.)

5

The upper shaft drives the
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by means of which the leaf-springs EBE® are

secured. The springs K are provided as a
yielding connection between the surface of the

arms EY and the cams E, which are formed
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integrally with the spreading-cam E¥ and the | fork F!, formed in the end of the arm E°.

shaft which extends between and is mounted
in journals E* EY, Thespreader Efiswedge
shape, and the shaft is provided at the one
end with a set-collar ! and on the other end

with a collar and lever K3, by means of which

the shaft-cams and spreader are operated.

At the forward end of the arms E¥ E¥ they

10

~and the upper jaws E” are connected and con-

I5

20

.30

35

are pilvotally connected to the jaws E? K.
These jaws are roughened on the under side
to correspond with the jaws E*® and areshaped
to correspond therewith. The lower jaws E?

trolled in their lateral movement by the pins
E*and are drawn by the spring E"against the
side of thespreader K, which in all positions
1sextended between the arms EX* K%, Mount-

~ed between the upper and lower plates are

springs E° KE° to lift the upper jaws when the
lever K is raised to the vertical position.
When the material is placed between the up-
per and lower jaws, the lever EBisdepressed,
bringing dowa the cams K upon the springs
¥ and clamping the upper arms E!9, carry-
img the upper jaws E’, upon the material.
The cams K and the spreader E'° are so con-
structed relatively that the first part of the
movement of the lever K8 sets the jaws E°
firmly upon the material. At this time the
cutting mechanism is started and the cutter
descends upon the material and cuts the hole,
after which a further pressure upon the lever
E'® extends the spreader E!® between the arms
E'" EY and causes by means of the pins ES,
connecting them, the jaws, both upper and

~lower, to spread, thereby spreading the slit
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formed by the cutter. In this position the
clamp 18 retained until the buttonhole is
sewed. The clamp feed-plate at the rear is
pivoted upon a guide-block E*3, to which it is
secured by a screw E*°, The guide-block E?*
s guided in a plate E*, secured to the bed-
plate of the machine. By means of this piv-
otal connection the clamp feed-plate E’ is
permitted to shift its lateral position. In
feedingitis controlled and guided in astraight
line at the rear by the guide-block E?%, Itis
connected to the feeding mechanism by a
connection ', which at this end is adjust-
ably secured in a slot in the top of a block E.
The block E* is pivotally mounted upon the
screw E* over the feed-plate E'. (See Figs.
03, 94, and 35.) The connection F’'is con-
hected at the forward end by means of a stud
and nut F* within an undercut slot formed in
a grooved lever I3, The grooved lever I3 is
pivotally mounted at IF* upon a second lever
G', forming the connection between thislever
and the clamp feed-controlling mechanism.
By means of the stud and nut I? the connec-
tion If' may be joined to the lever F? in vari-
ous positions remote or near its pivot F* and
1ts movement and the feed of the feed-plate

K’ inereased or diminished for the construec-

tion of various lengths of buttonholes.
Extending down from the under side of the

The arm F® is mounted upon the shaft I, at
the lower end of which is provided an arm If®,
The shaft 7 extends through the bed-plate.
In the end of the arm I® is mounted a stud
and roller F9, that enters the cam-slot !¢ in
the pattern-cam K’'. This cam-slof is c¢utb to
approximately the form shown in Fig. 36
of drawings, and the ‘““constant feed,” as I
have termed it, of the clamp is obtained
thereby. The term ‘‘constant feed” I have
used to distinguish from what I have termed
the ¢‘‘controlling - feed.”
mechanism for the feed-clamp is marked by
the common letter (G and is shown in detail
in Fig. 31. This controlling mechanism 18
designed to impart a to-and-fro motion to the
clamp when in position at the ends of the but-
tonholes for barring the ends thereof with

bars, such as are shown in Figs. 45, 46, 49, 51,

and 52, or when stitching the ends of the but-
tonhole and during the timewhen the clamp
is being moved laterally. During the time
the barring, as aforesaid, is being done the
constantfeed isstationary by reason of dwells
in the cam I', and the pin F° becomes the ful-
crum of the curved lever F° instead of the
secrew I’ used in the constant feed. 'The le-
ver G' is pivoted at G* and is connected at
G* by means of the connection G° with a slid-
ing block carrying the serew G° and sliding
in the curved rocking lever G°, and the slide-
block is movably secured in an undercut slot
in the said rocking lever. Therocking lever
is mounted centrally on a shaft G'S, which 18
extended downward through the bed-plate
and is provided with an arm G*. The arm
G is pivotally connected at G by the con-
nection G to the end of the oscillating driv-
ing-lever L' at G¥*. The oscillating driving-
lever L/, as hereinafter deseribed, has a con-
stant movement throughout the operation of

| the driving mechanism of the sewing mech-

anism. This through its connections pro-
duces in the rocking lever G° a constant rock
about its center—the shaft G*. By means of
the connection between the lever G’ with the
slide-block mounted in the undercut slot in
the rocking lever the said lever G’ is given a
oreater or lesser movement as ithe slide-block
is moved to and from the center of the rock-
ing lever—theshaft G, Also thedirection of
the timed movements of vibration 1imparted
through the lever G’ to the feed-clamp are
varied according to the loeation of the slide-
block upon the one side of the center of the
rocking lever G° or the other. As will here-
inafter be deseribed, the vibrations imparted
by the lever L, and through it to the rocking
lever G°, are timed with the needle-bar-recip-
rocating mechanism to produce one complete
vibration or to-and-fro motion of the clamp-
controlling feed once in every three recipro-
cations of the needle. This will be better
understood when the stitch made by this ma-
chine is understood. It consists in placing

lever E°is a pin F% which is engaged by a | in the material one interlocked stiteh and in

The controlling
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the cut two vertical superimposed. locked 1 H® moves in the cam-groove H!®, formed in

stitches. The effect of this, as will herein-

~ after be more fully described, is to produce

I1Q

a heavy purl on the edge of the cut.

The mechanism herein termed the ¢“feed-
controlling” mechanism vibrates the elamp-
feed mechanism when the bar across the ends

of the buttonhole or the eye is being formed.:

T'herefore it is necessary to regulate the vi-
bration of the clamp-feed with reference to
the stitches to bring the double superimposed
stitch of the stitech-forming mechanism on the

1nside of the buttonhole at both the opposite

15

~cam-wheel K’ through the stud and roller |

20

ends. 'The regulation as to which side of the
center G of the rocking lever the sliding

block is placed is controlled by the pattern

G, moved by the cam G'. The stud and
roller G** is connected to the sliding block
in the rocking lever G° through the shaft G9,;
the curved lever G% and the connection G,
to which the curved lever G is connected by
means of the stud and nut G%. This connec-

tion by means of the stud G® admits of ad-
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- center of the shaft G0,
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Justment which controls the depth or width
of the stitch which is formed on the bar or
around the eye. This adjustment, it is ob-
vious, 18 caused by the fact-that the arm G4
and the curved lever G° are piveted on the

shaft G and the extent of the throw of the |

connection G' is dependent upon the. dis-.
tance the stud and nut G®is moved from the
By properly shaping
the cam-slot G it will be observed that the
extent or direction of the vibration of the
lever G’ may be automatically controlled to
produce any desired effect, and, further, by
the adjustment of the connection G7 with the
curved lever G’ the depth or width of the
stitching of the eye or of a bar, as in Fig. 45,
may be governed. |

As before stated, the operation of the mech-
anism here described occurs when the ma-
chine is forming the stitching around the eye
of the buttonhole or at the ends thereof,
which is at a time when the constant clamp-
feed I is at rest or during, as in the case of
the eye, its differential movement. Also, as
stated, the operation of thefeed-control mech-
anism G oceurs simultaneously with the shift-
ing of the clamp in a lateral direction. This
shifting is produced by what has been herein
termed the ‘‘guiding mechanism” H. The
guiding mechanism consists of a guide-block
H*, which is pivotally mounted- at H® upon
the lever H* which is pivotally mounted at
H°wupon the bed-plate of the machine. The
lever H*is pivotally connected at H to a con-
nection IP°, which is pivotally secured by
means of a stud and nut H?in an undercut
slot in the curved lever H®, by means of which
the lateral movement of the clamp is adjust-
ed. The end of the curved lever H%is provided

with ashaft H, that extends through the bed- |

plate and is provided on the under side there-

of with the arm H', upon which is mounted { influence upon the present mechanism I,
a stud and roller H'®. = The stud and roller | through its connections with the rocking le-

i fork . %9,
stud I¥) mounted upon the connection I2.
The connection I*!is pivotally attached at
I* to the end of the oscillating lever L’. As

e

the face of the pattern eam-wheel K, and ac-

| cording to the ‘shape of the contour of the
| cam-groove H® the arm H''gnd curved lever

H® are vibrated -about the shaft HY, and
through the connection H° the end of the le-
ver H* carrying the block H? is moved across
the path of the clamp-feed. Theclamp feed-
plate E' is provided with a slot H' to receive
the gnide-block H®. The cam-grooves G and
H™ are so formed with relation to the studs
and rollers G'* and H™ that the lateral move-
ment produced by the guiding mechanism H
is simultanevus with the vibrations of the
clamp-controlling feed, which produce,in com-
bination with the controlled needle-bar-vi-

brating mechanism and the complemental
‘stiteh - forming mechanism, the end cross-
stitching of the buttonholes, as in Fig. 46.

T'his guiding mechanism also controls the
path of the constant-feed mechanism in its
relation with the vibrating needle, guiding
the feed up one side of the buttonhole and
down the other,and determines the length of
the bar at the end of the buttonhole and, con-

Jolntly with the other coacting elements, the
‘shape of the eye of the buttonhole. =~

The needle-vibrating mechanism is shown

in the drawings at Figs. 87, 38, and 36.  The
needle-bar is reciprocated in the carrier I,
‘which 1s pivotally mounted on the arm of the.

‘machine at I* and is provided with an arm I3,
extending from the side, upon the end of

which is formed a ball to receive a socket

connection formed by the plate I* and the

end of the connection. I°. The connection I°

1s pivotally attached at 1°to the vibrating le-
ver I', which'is mounted at I% to the bracket
1%, which is secured to the arm of the ma-
chine, as shown in Figs. 1 and 2 of drawings.

The lower end of the vibrating lever I"is pro-
vided with a ball which extends between

flanges I'',set up from the lever 1. The le-

ver 1'% is pivoted to the frame of the machine
at I** at one end and connected movably by

a screw at 1" to the connection I3, which is

movably secured to the stud and block I,
sliding in a curved rocking lever 15. The

'stud and block I'® is pivotally mounted in
the undercut slot in the curved lever I3,

The curved lever I is centrally provided

‘with a shaft I, which extends downward
through the bed-plate and is provided at

the lower end of the short arm I'® with the
The fork I™ embraces a roli and

before mentioned, the oscillating lever L/

duce one complete vibration or oscillation of
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the lever L." or two lateral movements of the
end thereof to each revolution: of the cam L3
‘and through its connections to operate the
elements with' which it is connected. Its
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ver I, produces a rock of the said lever si-
multaneously with its own movement. The
needle-vibrating lever I' recelves its own
movement from the curved lever I by means
of the intermediate connections. In propor-
tion as thesliding block andstud I'® is moved
to and from the center of the rocking lever
I¥ (theshaft I'") the vibrating lever I' is given
ovreater or less movement. When the slid-
ing block is directly over the center of the
shaft I'%, there is no movement. The side of
the rocking lever I to which the sliding
bloeclk is moved will determine at which end
of the vibration of the needle-vibrating le-

verI’ the two reciprocations of the needle-bar

shall occur. This will produce on opposite
sides of the vibration, so to speak, a pause
in the vibration while the double superim-
posed stitch is forming by the sewing mech-
anism.
connected to the curved lever I** by the con-
nection I*, which is secured in an undercut
slot in the curved lever I* by the stud and
nut I, This connection is adjustable, and
through it the movement which is imparted
by the cam-groove I*® to the curved lever I*
1s diminished or increased in 1ts efiect upon
the sliding block and stud I', which in turn
increases or diminishes the vibration of the
lever I, through the connection I'® and lever
1'% and also determines the position of the
double reciprocation of the needle-bar. The
cam-groove I*? is formed relatively to the
cam-grooves H¥ and G with the design to

place the sliding block and stud I¥ over |

the shaft 17 during the operation of the
clamp-feed-guidingmechanism and theclamp-
feed-controlling mechanism when making a
bar such as shown in Fig. 45. During the
time that the bar is being produced across
the end of the buttonhole by the coéperation
of the guiding mechanism and the feed-con-
trolling mechanism and the stitech-forming
mechanism it will be observed that the nee-
dle-vibrating mechanism is stationary. As
later deseribed, when the round eye is being
formed the sliding block and stud I'® are
ogradually moved toward and across the cen-
ter of the shaft I'*. This produces a gradu-
ated width of the vibration of the needle-bar
simultaneously with the movement produced
in the clamp-feed by the controlling mech-
anism G and the guiding mechanism H. It
will be shown as the resultant of the simul-
taneous movement of these three elements
or mechanisms that the radial stitehing
about the eye of the buttonhole is produced.

The clamp feed mechanism I, the control-
ling mechanism @G, the guiding mechanism
H, the vibrating mechanism I are each op-
erated from or controlled by cam-grooves
formed in the surface of the pattern cam-
wheel I{'.
vided on its periphery with the ratchet-teeth
IX? and is rotated by means of the lever K,
upon which, pivotally mounted at I{°, isoneor

more pawls K3. The pawls K? are arranged | complete vibration of thelever I in one revo-

The sliding block and stud I'° are

This pattern cam-wheel K' is pro-

705,257

| nver spaces of the teeth X%, so that the ad-

justment of the throw of the pattern cam-
wheel may be regulated more closely. ‘I'he

70

pawls IX? are held in contact with the teeth

by the springs K% which are secured on the
lever IX". The lever K*is mounted upon the
lower end of the shaft K7 that is extended
upward through the bed-plate and is pro-
vided upon the upper end with an arm IK°
The arm K8 is pivotally connected at K to
the connection K which is secured at its end
by means of an adjustable stud and nut K"
within an undercut slot formed in a curved
lever {!I, The curved lever K'! is mounted

on the end of a shaft K that is extended

downward through the bed-plate and i8 pro-
vided at the lower end with an arm IK* be-
neath the bed-plate. Theend of the arm K"
is pivotally connected at K'® with the connec-
tion I*!, by means of which it is connected to
the end of the oscillating lever L.
of the adjustable stud and nut K'the end of
the connection K may be moved to and from
the center of the curved lever K" and the
shaft I{1%, and the throw of the said lever K

' and the pawl engagement between it and the

pattern cam-wheel increased or diminished
thereby. It is thus that the desired number
of stitches in a buttonhole may be regulated.

The pattern cam-wheel ' is mounted in
bearings on the bracket K, which is here
shown in a tripod form. It is centrally pro-

| vided with a stud K*®, which is threaded to

receive a milled nut K*. A friction-spring
K2 shown in Figs. 41 and 42 as having three

“extensions on the end of which are mounted

friction-surfaces K%, rests upon a surface
K2, formed on the bracket K. Thestud K*
is slabbed on one side at I{*" and the spring

By means
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K2 is correspondingly shaped, so as to be

compelled to move with the stud and pattern
cam-wheel., By adjusting the milled nut K~
the friction- tension upon the pattern cam-
wheel may be regulated and controlled. The
pattern cam-wheel is supported and guided
in its action by the lugs K* and the shoul-
ders K. The bracket K'Y, preferably made
in the tripod form, is mounted upon bosses
K, set down from the under side of the bed-
plate, to which they are secured by screws.
By means of this construction the patiern-
cam may be readily and rapidly unshipped
and replaced, all that is necessary being to
remove the three screws extending through
the hubs K®¥ of the bracket K'. Dy this
method various pattern cam-wheels may be
rapidly and easily substituted for the con-
struction of various kinds of buttonholes.

 The pattern cam-wheel, the needle-vibrat-
ing mechanism, and the clamp-feed-control-
ling mechanism are all operated by the oscil-
latingleverL’. Thisleverispivotally mount-

ed at L?bymeans of a serewset intoa bracket

I3. It is provided with a stud and roller L,
which is extended into the groove in the cam
I.°. 'This groove is formed to produce one
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lution of the cam. The cam, as befm o sta,ted
is seeurely attached to the gear-wheel D18,
which is driven by the pinion Dl’F on the main
shaft of the driving mechanism.
wheels D' and D®¥ are formed of a size 50 pro-
duce one revolution of the wheel D8 to three
revolutions of the pinion DY, The result of
this gearing is to produce one complete vi-
bration of the lever L' or two lateral move-
ments to three revolutions of the driving-
shaft D' and the stitch-forming meehamsm
which is driven by it. (See Flﬂ's 39 and 40.)

While I have herein shown and described
the driving mechanism as operating upon the

various mechamsms through the oscillated
lever I/, cam L5, gear D, and pinion D" with

a pemod of one to three revolutions of the

driving-shaft D', other periods and more than

one lever, as L', can be used, and thus dis-
tinet and various movements of the different
mechanisms operated from the driving-shaft
may be produced.

In Figs. 45 and 46 I have undertaken to
show by diagrams the operation of the pres-
enft machine in stiteching a-buttonhole. In
FFig. 45 1 have lllustrated the stitching as pro-
dueed by this machine in the style of button-
holesknown as ‘square-barred ” buttonholes,
in imitation of a hand-made bar.
been before mentioned the nature of the
stitch and the manner of forming the same
produced by thismechanism. Allthatisnow
necessary to mention in regard to it is that
the action of the machine produces one stitch
in the material and two vertically-superim-
posed stitches or-a double stitch on the edge
of the buttonhole and that this is produced
by the pause at one end of the complete vi-
bration of the needle-bar carrier to receive

two reciprocations of the needle in that posi- |

tion and pausing at the other extremity of the
vibration to receive but one.
here called to the fact that the side of the vi-
bration of the needle-bar upon which the car-
rier 18 paused to receive the double recipro-
cation 1s governed by the position of the slid-
ing block and stud I to the one side or the
other of the pivotal center of the rocking
block IY—that is to say, when the sliding
block and stud are on the one side of the piv-

~otal center the double stiteh will be produced

95

6o

‘at the one extremity of the vibration of the

needle-bar, and when the block and stud are
on the opposite side of the pivotal center the
double stiteh will be produced at the other
extremity of the vibration of the needle-bar.
Attention is also called to the same construc-
tion which is used in the feed-controlling
mechanism, whereby the feed is regulated in
the same manner for the same purpose to
place the double stitch along the side of the
work next to the cut in the material. Refer-
ring first to Iig. 45, the arrow in this figure
is used to show the direction of the move-
ments of the buttonhole and clamp under
the needle. 1 start the operation at a. It
will be remembered that this is the posi-

The gear--

There has *

outside stitches.

Atfention is

tion in which the material has been held in
the clamp while operated upon by the cut-
ting mechanism and in which, subsequent
to bemg cut, the clamp has Shﬂ'htly spread
the edges of the buttonhole apart. .The nee-
dle enters in the material back from the cut

| edge, where it forms, in combination with the

complemental sbltch forming mechanism,one
Interlocked stitch, after Wthh the v1bra,131nﬂ'
mechanism 1mmed1a,te1y shifts the needle- bal
laterally over the cutedge, where it is held to
form two interlocked superlmposed stitches.
Between the double stitch and the single
stitch the feeding mechanism F advances ‘Lhe
clamp in its legular feed. At this point the
needle 1s reciprocated once only, when the
vibrating mechanism I again moves it over

| the cut, and S0 on up the strawht side of
‘the buttonhole until the point o’ is reached.

At this point the stud and roller F? reaches a

concentric portion of the contour of the cam-

groove I'*, and the feeding mechanism re-
mains in a fixed position for the time. §Si-
multaneously the sliding block and stud I
is thrown directly over the pivotal center of
the eurved lever I!® and ceases to operate the
needle - vibrating mechanism. The sliding
block and stud G which has up to this time
remained dlrectly over the pivotal center of
the curved lever G°, is now moved to one side

{ of the center and the controlling mechanism
| G begins to operate.

The “‘I.Hdlllﬂ‘ mechan-
ism I now operates to throw the clamp yeob
farther from the side of the cut the needlc has
been stitching to bring the medium line of
the needle operation in line with the single
From this position the ac-
tion of the machine is the resultant of the co-
operation of the non-vibrated reciprocating
needle and the other codperating stitch-form-

Ingelements, the controlling mechanism G op-

eratmﬂ* to vibrate the clam p parallel with the

cus of the buttonhole and the guiding mech-

anism H, which slowly moves the clamp

'transver%ely across the line of the vibration

of the controlling mechanism until the posi-
tion indicated by a® is reached. It will be
observed that the vibratory action of the Ccon-
trolling mechanism G is similar to the vibra-

-tory action of the needle-vibrating mechan-

ism I, in that it has produced the same effect
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of a smﬂ'le outside stitch and the double in-

side stltch the effect of which is to produce
the purl alonﬂ' the inside of the bar in imita-
tion of a hand- made bar. From the point
marked ¢° the controlling mechanism G is

thrown out of operation by the sliding block

GY% being thrown directly over the center of
the rockmo* lever G°, while the guniding mech-
anism H has slwhtly advanced to fix the me-
dium line of the needle vibration for the con-
stant-feed mechanism F in the operation of
sewing the remaining side of the buttonhole.
This side of the buttonhole and the remain-

ing bar are constructed in the same manner

as the other side and bar, which has just been
described. Itwill, however, be observed that
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from that produced in the former bar.
tention 1s called to the fact that the driving

1O

in returning the needie-vibrating mechanism
I in operation the sliding block and stud I*®

have been moved to the side of the pivotal
center of the rocking lever I opposite from

that which it previously occupied. The re-

sult has been that the pause in the needle
vibration to permit the double stitch is now

on the opposite extremity of the vibration or

on the opposite edge of the buttonhole-cut,
and when the second bar is constructed a

~similar aetion transpires in the controlling
mechanism G, by which the sliding block and -

stud G'is likewise carried to the opposite side
of the pivotal center of the rocking lever G°

to produce the pause in its vibration fo re-

ceive the double stitech on the edge opposite
At-

mechanism 1s brought toa definitive stop by
thestopping mechanism A when thelast stitch

of the bar is put 1n and when the parts co-

operating to construct the bar have been re-

~ turned to their normal positions.

30

| 3.5

“tonhole.

In Kig. 46 1s illustrated the ::Lmanfrement of -

the stltches In constructing an e}felet end but-
This Operatiou, as tar as the two
sides and the square bar on the end are con-
cerned, is the same as above described. The

- variation begins at the point marked c'.

Frowmn this point to the point marked ¢* the
feed mechanism If is operating in its constant
feed. From the point c*to the point ¢® the
feed mechanism If is gradually diminished to
a pause and 1s then returned with gradually-
increased speed to ¢’. At the stiteh follow-
ing the point marked ¢’ the controlling mech-

~anism G 18 thrown into operation, the sliding
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bleck G° being thrown to that side of the piv-
otal center of the rocking lever G¥ by which
the feeding mechanism is moved backward.
'This produces the result that the single stitch
18 placed 1n a position slightly in front of the
double stiteh, by which the stitches along the
inclined side of the eye are placed at substan-
tially right angles to the cut. This sliding

block and stud G remains in this poszou

during the continuation of the feed along the
inclined side of theeye to the point opposite c2,
where 1t 18 returned to the center of the rock-
ing lever G’ and is immediately moved to the
opposite side of the center, theresult of which
1s to increase the feed of the controlling mech-
anism in excess of the now gradually diminish-
ing controlling-feed of the feeding mechanism
I'.  From the point ¢* the sliding block and
stud c¢® is being gradually thrown toward the
end of the lever G°away from the center until
at ¢* it reaches its maximum feed-stroke at
the point when the direct feed F has ceased.
From this point around the other side of the
circular part of the eye to the line ¢’ the feed
of the controlling mechanism G is being grad-
ually decreased and the feed of the clamp
feeding mechanism F gradually increased.
At ¢® the sliding bloek and stud G® again
passes the pivotal center to the other exten-

705,257

| while the sewing mechanism is stitching the

inclined side of the buttonhole until the point
¢’ is reached. llere the slide-block and stud
G is again returned over the pivotal center
of the rocking lever and remains there dur-
ing the stitching of the last side of the cut.
During the stitching of the first straight side
until the point ¢’ is reached the guiding mech-

‘anism H has remained in its constant posi-
From this point it begins to gradually

tion.
shift to maintain the medium line of the vi-

‘bration of the needle parallel to the inclined

side of the eye until the point ¢® is reached.
IFrom this point the guiding mechanism and
the guiding-block H* are returned gradually

while the feeding mechanism I and the con-

trolling mechanism ( are performing their

‘separate functions until the pointc’isreached,

when the direction of the movement of the

75
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guiding mechanism changes to maintain the

medium line of the needle vibration down the
inclined side of the buttonhole until the point
¢’ is reached, when the guiding mechanism H
remains in a stationary position for the stitch-
ing of the last straight side of the buttonhole-
cut. The result of the three movements of

| the feeding mechanism F, the controlling

mechanism G, and the guiding mechanism H
18 to produce the two inclined sides and the
round end of theeye. (ShowninFig.46.) Dur-
ing the operation thus far described the nee-

dle-vibrating mechanism has been operating

constantly up the first straight side and the
inclined side until the pmub c’* is reached.
IFrom this point to the point ¢! the sliding
block and stud I'%i1s gradually moved over
the pivotal center of the rocking lever I,
which 1t reaches during the formation of the
stitch or stitches parallel with the straight
cut of the buttonhole and during the maxi-
mum throw of the controlling mechanism G.
From this point the sliding block and stud
['® is continued in its movement from the piv-
otal center to the opposite side of the rocking
lever L', which gradually increases the am-
plitude of the vibration of the needle-bar and,
1t will be remembered, changes the pause of
the needle vibration to the opposite extremity
of the vibration. In other words, it causes
the double stitch to be placed at the opposite
end of the needle vibration upon the opposite
edge of the buttonhole. This increasing of
the needle vibration continunes until the point
¢’ is reached, where the maximum vibration
begins and continues down the inclined and
straight side of the buttonhole. The square
barat theend is produced as before described.

While I have shown in the accompanying
drawingsthe pattern-camin which the grooves
are formed to produce an eyelet-hole, such as
shown in Ifig. 46, 1t will be understood that
the grooves may be changed indefinitely to
produce various and mdependent acts on the
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parts of the various mechanisms, the effect

of which will be to form many and various
forms of buttonholes. To illustrate, I have

sion of the rocking lever G°, where it remains | Shown in Figs. 47 to 53, inclusive, various
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forms of buttonholes which may be construct-

ed by this machine by forming the came- -
grooves t0 correspond.
As to the best of my knowledge and be-

lief I am the first to devise means whereby a

buttonhole may be stitched with a series of
stitches placed substantially at right angles

to each other with respect to the suies and
bar at the ends thereof, I claim such mech-
anism and its equwalent broadly

Havingthus described this invention, Wha’n |

18 clalmed 18—
1. In a buttonhole - sewing machine, the

combination of a cutter, a cam for operating

the cutter, a stitch - formmw mechanism, a-

power device transmitting motion alternately
to sald cam and mechanism, a device for

clamping the work, a starting device, oper-
ated independently of the clamping device,

and which, when moved in one direction

ment of said starting device interrupts said
operative relation, a stop limiting the further
movement, in the first direction, of said start-
ing device, and means, operated by said cam

at a predetermined point in its effective

movement, for removing said stop, said start-
ing device then, in its further movement,
shifting said power device to operate the
stltchmﬂ' mechanism, substantmlly as de-
seribed.

2. In a buttonhole sewmﬂ' machine, the
combination of a cutter, a cam for operating

the cutter, a stitch "--forming mechanism, a

power device transmitting motion alternately
to sald cam and mechanism, a starting de-
vice, which, when moved in one direction,

brings the cam into operative relation with

the cutter, means whereby the reverse move-

ment of sald starting device interrupts said.

operative relation, a stop limiting the further
movement, in the first direction, of said start-
ing device, and means, operated by said cam
at a predetermined pointin its effective move-
ment, for removing said stop, said starting
device then, in its further movement, shift-
ing said power device to operate the stitching
mechamsm substantially as described. |
In a buttonhole sewing machine, the

_combmamon of a cutter, a cutter- -operating

mechanism, a Stitch-forming mechanism, a
power device transmitting motion to said

mechanisms alternately, a device for clamp-

ing the work, a starting device, operated in-
dependently of the clamping device, and
which, when-moved in one direction, brings

‘the cutter-operating mechanism into oper- |

ative relation with the cutter, means where-
by the reverse movement of said starting de-
vice interrupts said operative relation, a stop
limiting the further movement, in the first
dlrectlon of said starting dewce, and means,

operated by sald cutter-operatmw mechamsm

~at a predetermined point in its effective

movement, for removing said stop, said start-

ing dewce then, in 11:8 further movement,

|

shifting said power device to operate the
stitching mechanism, substantially as de-
seribed.

4, In a--buttonhole-sewmg machine, the
combination of a cutter, a cutter-operating
mechanism, a stiteh-forming mechanism, a
power device transmifting motion to said
mechanism alternately, a starting device,
which, when moved in one direction, brings
the cutter-operating mechanism into opera-
tive relation with the cutter, means whereby
the reverse movement of said starting device

interrupts sald operative relation, a stop lim-

iting the further movement, in the first direc-
tion, of said starting device, and means, op-
erated by said cutter-operating mechanism at
a predetermmed point in its effective move-
ment, for removing said stop, said starting de-
vice then in its further movement, shlftmﬂ'

, | sald power device to operate the stitehing
brings the cam into operative relation with
“the cutter, means whereby the reverse move-

mechanism, substantially as deseribed.
5. In a buttonhole - sewing machine, the

combination of a cutter, a cutter-operating

mechanism, astitch-forming mechanism,a de-
vice for clamping the work, a starting device,
operated independently of the cldmpmﬂ' de-
vice, and which is reciprocated to render the
cutter-operating mechanism effective or inef-
fective on the cutter, said starting device, In
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its further movement in the first direction of

its reciprocation, bringing into operation the
stitch-forming mechanisms, the first part of
its movement in said direction being con-

I10GC

trolled by the position of the stitch-forming

mechanism, and the sald further movement
being controlled by the position of the cut-
ter-operating mechanism, substantmlly as de-
seribed. |

6. In a buttonhole- sewing maehme, the
combination of a cutter, a cutter operating
mechanism, a stiteh - fmmmtr mechanism, a

starting devwe which is reclprocated to ren-

der the cutter-operating mechanism effective
or ineffective on the cutter, said starting de-
vice, in its further movement in the ﬁlst di-
rection of its reciprocation, bringing into op-
eration the stitch-forming mechanism, the
first part of its movement in said direction be-
ing controlled by the position of the stitch-
forming mechanism, and the said farther
movement being controlled by the position of
the cutter - operating mechanism, substau-
tially as described.

7. In a buttonhole - sewing ‘machine the
combination of a cutter, a cam for operating
the cutter,
power device, a reciprocating starting device,
which, when moved in one direction, brings
the cam into operative relation with the cut-

ter, means whereby the reverse movement of

sald starting device interrupts said operative
relation, an obstruction limiting the further
movementin thefirst direction ot sald starting
device, alever for removing said obstructlon

means, adjustably carried by said cam. f01

operating said lever, and a belt-shifter moved

by said starting dewce in its further move-
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ment, to shift the belt to operate the stitch-
ing mechanism, substantially as deseribed.

3. In a buttonhole-sewing machine the
combination of a cutter, a ecam for operating
the cutter, a stitch-forming mechanism, a
powerdevice, a reciprocating starting device,
which, when moved in one direction, brings
thecamintooperative relation with the cutter,
means whereby the reverse movement of said
starting device interrupts said operative re-
lation, an obstruction limiting the further
movement in the first direction of said start-
ing device, a lever for removing said obstrue-
tion, means, carried by said cam for operat-
ing said lever, and a belt-shifter moved by
sald starting device in its further movement,
to shift the belt to operate the stitching mech-
anism, substantially as desecribed.

9. In a buttonhole -sewing machine, the
combination of a ecutter, a cam for operating
the cutter, a stitch - forming mechanism, a
power device transmitting motion alternately
to said cam and mechanism, a reciprocating
rod, a tilting lever swung by said rod, a hook,
operated by said cam, and shifted by said le-
ver into engagement withsaid rod,and means,
operated with the movement of said eam, for
tilting said lever and thereby freeing said
rod from further movement said rod being
connected with said power device to there-
upon by said further movement shift the lat-
ter from the cam to the mechanism, substan-
tially as described.

10. In a sewing-machine, the combination
of a work-holding elamp, a vertically-recipro-
cating needle, means for imparting a trans-

verse vibration to the needle, means for im- |

parting a longitudinal reciprocation to the
clamp, a bed-plate, four vertical rock-shafts
pivotally mounted in said bed-plate, each car-
rying an arm above and an arm below said
bed-plate, rollers on said lower arms, a hori-
zontal rotating cam - wheel mounted below
sald bed-plate having in its upper surface
four cam-grooves in which said rollers ride,
and links extending from the upper arms, of
which two are operatively connected with the
clamp to reciprocate the same longitudinally
and transversely respectively, and the other
twoare connected respectively with the afore-
sald means, to control their operation, sub-
stantially as described.

11. In a sewing-machine, the combination
of a work-holding clamp, a vertically-recipro-
cating needle, means for imparting a trans-
verse reciprocation to one of said elements
relatively to the other, means for imparting
a longitudinal reciprocation to one of said ele-
mentsrelatively tothe other, a bed-plate, four
vertical rock-shafts pivotally mounted in said
bed-plate, each carrying an arm above and an
arm below said bed-plate, rollersonsaid lower
arms, a horizontalrotating cam-wheel mount-
ed below said bed-plate having in its upper
surface fourcam-groovesin which said rollers
ride, and links extending from the upper

T
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with the c¢lamp to reciprocate the same lon-
gitudinally and transversely respectively,and
the other two are connected respectively with
the aforesaid means, to control their opera-
tion, substantially as described.

12. In a sewing-machine, the combination
of a work-holding clamp, a vertically-recipro-
cating needle, means for imparting a trans-
verse vibration to the needle, means for im-
parting a longitudinal reciprocation to the
clamp, a bed-plate, four vertical rock-shafts
pivotally mounted in said bed - plate, each
carrying an arm above and an arm below said
bed-plate, rollers on said lower arms, a hori-
zontal rotating cam - wheel mounted below
sald bed-plate having inits uppersurface four
cam-grooves in which said rollers ride, and
links extending from the upperarms, and in-
dependently adjustable thereon, of which two
are operatively connected with the clamp to
reciprocate thesame longitudinally and trans-

versely respectively, and the other two are

connected respectively with the aforesaid
means, to control their operation, substan-
tially as deseribed.

13. In a sewing-machine, the combination
of a work-holding clamp, a vertically-recipro-
cating needle, means for imparting a trans-

-verse reciprocation to one of said elements

relatively to the other, means for imparting
a longitudinal reciprocation to one of said ele-
ments relative to the other, a bed-plate, four
vertical rock-shafts pivotally mounted in said
bed-plate, each carrying an arm above and
an arm below said bed-plate, rollers on said
lower arms, a horizontal rotating cam-wheel
mounted below said bed-plate having in its
upper surface four cam-grooves in which said
roliers ride, and links extending from the up-
perarms,and independently adjustable there-
on, of which two are operatively connected
with the clamp to reciprocate the same longi-
tudinally and transversely respectively, and
the other two are connected respectively with
the aforesaid means, to control their opera-
tion, substantially as desecribed.

14. In a sewing-machine, the combination

‘of a work-holding clamp, a vertically-recipro-

cating needle-bar, a bracket having arms re-
movably secured to the under side of the bed-
plate of the machine, a suitably-driven hori-
zontal cam-wheel revolubly supported on said
bracket and having ecam-grooves in its upper
surface,mechanism operated thereby, extend-
ing through said bed-plate, for controlling
the relative movements of the needle-bar and
clamp, and means, carried by said arms, for
accurately centering the cam-wheelinits revo-
lution, substantially as described.

15. In a sewing-machine, the combination
of a work-holding elamp, a vertically-recipro-
cating needle, means for imparting a trans-
verse reciprocation to one of said elements
relatively to the other, means for imparting
a longitudinal reciprocation to one of said ele-
ments relatively to the other, a bracket hav-

arms, of which two are operatively connected | ing arms removahly secured to the under side
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| ef the bed-plate of the machine, a suitably-
‘driven horizontal cam-wheel 1ev01ub1y sup-

ported on said bracket and having cam-
arooves in its upper surface, mechanism Op-
erated thereby, extending through said bed-
plate, for controlling the 1e1a,twe movements
of the needle-bar .;md clamp, and means car-
ried by said arms, for accurately centering
the cam-wheel in 1ts revolution, enbstanmellv
as described.

16. In a sewing-machine, the combination,
with the etltehlnﬂ' meehamsm of a work-hold-
ing clamp, a elemp feed- Dla,te a lever opera-

twely connected to said pla,te, whereby the

rocking of the lever reciprocates the plate,
said level having two movable fulera, a train
of mechanism fre om the main driv mfr-sheft to
rock one of said fulera synch‘roneusly with a

predetermined number of stiteches of the

stitching mechanism to impart a short rapid
reciprocation to said clamp, and arotary cam-
wheel having two cams, whereof one controls

the action of said 1:1&111 of mechanism to in-

crease or diminish the rocking of said fulerum
rocked thereby, and the othel rocks the other

fulerum, to impart a longer slow reciproca-

tion to said clamp, substantially as described.
17. In a sewing-machine, the combination,
with the stitching mechanism, of a work- hold—

1ng clamp, a ela.mp feed-plate extending from

front to rear of the machine, alink piv otally
connected atits rear end with the clamp feed-
plate, a lever to which the front end of said

link is adjustably connected, said lever hav- .

1ng two movable fulera, a train of mechanism
from the main driving-shaft to rock one of
sald fulera synchronously with a predeter-
mined plurality of stitches of the stitching
mechanism to impart a short rapid recipro-
cation to sald clamp, and a rotary cam-wheel
having two cams, whereof one controls the
action of said train of mechanism to increase
or diminish the rocking of said fuleraom
rocked thereby, and the other rocks the other
fulerum, to impart a longer slow reciproca-
tion to said clamp, substantially as described.

13. In a sewing-machine, the combination
with the stitching mechanism, of a work-hold-
ing clamp, a clamp feed-plate extending from
front to rear of the machine, a reciprocating
guide-block to which the rearend of said plate
is pivotally connected, a link pivotally con-
nected and onmtudmally adjustably con-
nected at its rear end with the rear end of the
clamp feed-plate, a lever to which the for-
ward end of thelink is adjustably connected,
means for rocking said lever whereby a lon-
gitudinal remprecatmn is imparted to the
ulamp, and independent means for trans-
versely reciprocating said clamp, substan-
tlally as described.

19. In a buttonhole-sewing maehme the
combination of & Werk-holdmw clamp, a ver-
tically-reciprocating needle- bar a link con-
nected to one of said elements to rock the
same transversely relatively to the other, a
link eonnected to one of said elements to rock

| the samre lenﬂ'mudma,lly relatively to the

other, a lever for reciprocating said links ar-

ranged to make a complete reciprocation dur-

ing three complete vertical reciprocations of
the needle-bar, being at one end of its recip-
rocation dmmﬂ‘ two of the complete recipro-
cations of the needle bar, and at the other
end during one, Whereby two stitches are
formed in the cut, of the buttonhole and one
stitch in the work during each complete re-
ciprocation of said lever and a cam driven
step by step by said lever in its reciproca-
tions, and having grooves controlling the ac-
tion of sald links, substantially as described.
20. In a buttenhole sewing machine, the
combination of a work- heldmw clamp, a ver-
tically-reciprocating needle- be1 a link con-
nected to one of said elements to rock the
same transversely relatively to the other, a
link connected to one of said elements to rock
the same longitudinally relatively to the
other, a cam for reciprocating said links ar-
mnﬂ'ed to make a complete revolution during
three complete vertical reciprocations of the
needle-bar, holding said links in one position
of their reelprecamon during two of the com-

plete reciprocations of the needle bar, and in

vthe other position during one, whereby two
stitches are formed in the cat of the button-
hole and one stitch in the work during each
complete reciprocation of said lever, and a
second cam driven step by step by Sd.ld first
cam in its revolutions and having grooves
controlling the action of said links, substan-
tially as descubed

21. In a sewing-machine, the combination

of a work-holding c¢lamp, a ver tically-reeipro-

cating needle, means for imparting a trans-
verse vibration to the needle, means for im-
parting a longitudinal reciproca,tion to the
clamp, a rotary cam-plate having four cam-
grooves in 1ts face, rock-shafts having arms

rocked by sald eam-grooves, links recipro-

cated by the respective other arms of said
shafts, and independent means for varying
the extent of the reciprocations so produced,

two of said links being connected with the
work-holding clamp to “teed the same longi-
tudinally and transversely respectively, and
the other fwo being connected, respectively,
with the means for vibrating the needle and
for reciprocating the clamp, to control the
operation of said means, substantially as de-
scribed.

22. In a sewing-machine, the combination
of a reciprocating needle-bar and needle, a
work-holding clamp, a cam making a com-
plete revolution during a pluarality of recip-
rocations of the needle-bar, a train of mech-
anism from said cam to the needle-bar to im-
part a transverse vibration thereto, a train
of mechanism from the cam to the clamp to
impart a longitudinal reciprocation thereto,
a second cam, and controlling devices there-
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from to the trains to render the latter opera-
tive or 1noperative as desired at predeter-

mined points in the revolution of the latter
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cam, said controlling devices comprising ele-
ments adjustably secured to each other,
whereby the bite of the stitches formed Dy
the vibration of the needle and the recipro-
cation of the clamp may be varied at pleas-
ure, and suitable feed mechanism foradvanc-
ing the work, substantially as deseribed.

23. In a sewing-machine, the combination
of a work-holding clamp, a vertically-recipro-
cating needle-bar, a rotary cam-plate, a vi-
brating lever, trains of mechanism from said
lever to the needle-bar, the clamp, and the
cam-plate to vibrate the needle-bar, recipro-
cate the clamp, and intermittently feed the
cam - plate, all synchronously, rock -shatt
arms rocked by cam-grooves in the face of
the cam-plate, and links reciprocated by the
respective other arms of said shafts, and con-
nected to the trains of mechanisms to the nee-
dle-bar and clamp to control their movement,
substantially as described.

24. In a sewing-machine, the combination :

of a work-holding clamp, a vertically-recipro-
cating needle-bar, a rotary cam-plate, a cam,
trains of mechanisms from said cam to the
needle-bar, the c¢lamp, and the cam-plate to
vibrate the needle-bar, reciprocate the clamp,
and intermittently feed the cam-plate, all syn-
chronously, rock-shafts having arms rocked
by cam-grooves in the face of the cam-plate,
and links reciprocated by therespective other
arms of said shafts, and connected to the
trains of mechanisms to the needle-bar and
clamp to control their movement, substan-

. tially as described.

25. In a buttonhole- sewing machine, in
combination with a st1teh-formmﬂ'mechamsm
comprising a laterally - vibmted ‘needle; a
clamp to hold the material in which the but-
tonhole 1s formed; a feeding mechanism to
move the said clamp transversely across the
vibratory path of the needle; a guiding mech-
anism for the movement of the said clamp
adapted to shift the same at the ends of the
buttonhole to present the material on the op-
posite sides of the buttonhole to the opera-
tion of the needle, and to vibrate the said
clamp parallel with the vibration of the nee-
dle at the end of the buttonhole to produce a
bar across the buttonhole; said feeding and
gulding mechanisin being operated by cams,
a controlling mechanism for said feeding
mechanism, also operated by a cam, all of
sald camns bemn* on a pattern-plate levolubly
below the bed Of the table, substantially as
described.

26. In a buttonhole - sewing machine, in
combinationwith astitch-forming mechanism
comprising a laterally - vibrated needle; a
driving mechanism; aclamp adapted to hold
the material in which the buttonhole is

formed; a feeding mechanism for the said
clamp mechanism adapted to move the said
clamp parallel with the cut of the buttonhole;
a controlling mechanism adapted to supple-
ment and modify the extent of the movement
of the clamp by the feeding mechanism and i
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to vibrate the clamp parallel to the cut of the
buttonhole under the path of the needle; and
a guiding mechanism adapted to control the
path of the said clamp while being operated
on by the said feeding and controlling mech-
anisms and to vibrate the clamp transversely
across the path of the operation of the said
feeding mechanism and controlling mechan-
ism; and a connecting mechanism for the said
feeding mechanism and said driving mech-
anisms, said feeding, controlling, guiding and
connecting mechanisms being all operated by
cams on a common revoluble plate, substan-
tially as described.

27. In a buttonhole - sewing machine, in
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combination with a stiteh-forming mechan- |

ism; a driving mechanism; a needle vibrat-
ing mechanism adapted to laterally vibrate
the needle; a connecting mechanism between
the said needle-vibrating mechanism and the
driving mechanism comprising means for pro-
ducing two movements of the vibrating mech-
anism to three reciprocations of the needle,
and an interposed rocking member con-
nected to the vibrating mechanism by means
of a movable connection; and a controlling
mechanism comprising a pattern-cam, and
adapted to move the sald mmovable connec-
tion on the said rocking member over, and to
both sides of the 1ock1n0* center, substamlally
as described, whereby “there is produced a
buttonhole-stitch consisting in a single stiteh
at one end of the lateral vibration of the nee-
dle and a double superimposed stitch at the
other end of the lateral vibration and means
for reversing the positions of the single and
double superimposed stitches.

28. In a buttonhole - sewing machine, in
combination with a stitch-forming mechan-
ism; adriving mechanism; a clamp adapted

to hold the material in which the buttonhole -

is to be formed; afeeding mechanism adapt-
ed to vibrate the clamp across the path of the
needle parallel with the buttonhole cut; a
connecting mechanism between the said feed-
ing mechanism and driving mechanism
adapted to produce two movements of the
feeding mechanism to every three reciproca-
tions of the needle, and comprising a rock-
ing member; a connection between the said
feeding mechanism movably secured to the
sald rocking member; and a controlling
mechanism comprising a pattern-cam and
adapted to move the said connection over the
rocking center of the rocking member and to
both sides thereof, substantially as described,
whereby the said clamp may be brought to
rest during two reciprocations of the needle
at either end of the throw of the said feeding
mechanism.

In testimony whereof I have hereunto set
my hand this 1st day ol September, 1893.

FRANCIS T. LEILICIIL

Witnesses:
E. F. MURDOCK,
M. H. HARMS.
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