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UNITED STATES

Patent OFFICH,

JAMES T. IHOGAN, OF JERSEY CITY, NEW JERSEY, ASSIGNOR TO TIIE
NATIONAL MACHINE COMPANY, OF TROY, NEW YORK.

BUTTONHOLE SEWING AND CUTTING MACHINE.

SPECIFICATION forming part of Letters Patent No, 649,870, dated May 15, 1900,
Applicatibn fled June 15,1897, Serlal No, 640,857, (No model)

To all whom it may conceriy:

Be it known that I, JamEs T. LHOGAN, of
Jersey City, in the county of Tudson and
State of New Jersey, have invented a certain
new and useful Improvement in Buttonhole-
Machines, of which the following is a specifi-
cation.

I will deseribe a machine embodying my
improvement and then point out the novel
features in the claims.

In the accompanying drawings, Figure 1 is
a front view of a machine embodying my im-
pbrovement. Fig. 2isa top view of the same,
certain parts having been broken away. Fig.
3 is an end view of the arm of the machine,
showing the needle-bar-supporting mechan-
ism, the cover being removed for the purpose
of exposing snch mechanism. Fig. 4 isa hori-
zontal section at the plane of the dotted line
4 4, Fig. 3. TFig. 5 is a top view of certain
parts. Tig. 6 is another top view of certain
parts. ~ Fig. 6% is an inverted plan or bottom
view of a bar and appurtenances represented
in Fig. 6. Fig. 7 is an inverted plan of cer-
tain portions of the machine beneath the bed-
plate, this view being upon a larger scale.
Fig. 8 is a longitudinal vertical section taken
through the axialline of the feed-wheel. Fig.
9isatransverse vertical section taken through
the axial line of the feed-wheel. Fig. 10isa
top viewof a cam. Fig. 11 is a bottom view
of.afeed-levercomprised in the machine. Fig.
12 is a transverse section of the said lever,
TFig. 13 is a view of the rear side of the lower
end of the cutter-bar and of the rear edge of
the catter. Iig. 14 is a side view of these
parts.

Similar letters of reference designate cor-
responding parts in all figures.

A designates the bed of the sewing- ma-
chine.

B designates thearm, having the inain shaft
C arranged horizontally in its upper portion.
Affixed to this shaft is a disk ', having on
that side which is toward the arm of the ma-
chine a protuberance consisting, as here
shown, of a circumferentially-inclined sur-
face ¢, which codperates with a stop D. This
stop 1s shown as supported by a three-arm
lever d' d? d®, which is fulerumed by a pin or
serew d* to a bracket ¢, which may be at-
tached to the bed A and arm B of the ma-

chine. Mounted loosely upon the main shaft
beyord the disk C' is a belt-pulley E, and this
has frictional engagement with the adjacent
side of the disk (', a washer of friction-gen-
erating material, such as paper, being prefer-
ably interposed. Such a washer may be in-
serted in a recess formed in the side of the
disk C'.

The arm d*of thelever d’ d*d® bears against
the side of the belt-pulley E and serves to
press it toward the disk C'. This arm of the
lever is preferably provided for this purpose
with an adjustable pin or screw d° opposite
the center of the belt-pulley E. It will be
seen that when the lever is oscillated in one
direction by power applied to its arm ® it
will move the belt-pulley toward the disk
and the stop D away from the disk (', but
that when it is moved in the reverse direction
the pressure of the belt-pulley against the
disk C’" will be relaxed and the stop D will be
moved to a position to stop the disk ',

The arm d? of the lever is pivotally con-
nected by a pin or screw d’ with a rod d8, fit-
ted to bearings formed integral with the bed
A and arranged toslide lengthiise of the bed
along the under side of the same. Between
one of these bearings and a collar ¢°, which
is affixed to the rod d° a helical spring d¥ is
coiled around the rod. This spring aets in
a direction to oscillate the lever in such di-
rection as to apply the stop to the disk C' and
relax the pressure of the pulley I upon said
disk,

A lever d", fulerumed to a pin d%, that is
supported by a bracket d'% fastened to the
bed A of the machine, is connected by a chain
fitted to an eye d'* with a treadle that is in-
tended to be actuated by the operator to de-
press the lever. Normally a spring d* will
oscillate this lever upwardly. The lever d\
is a bell-crank lever. Ithasan upright arm
thatis provided with apin d'’, which engages
with a slot or notch in a collar d'7, fastened
to the rod d°. By depressing the lever d! the
rod d® will be moved longitudinally against
the force of the spring d¥ and thus the le-
ver will be oscillated in such direetion that
its stop will be removed from the disk ¢’ and
the belt-pulley E will be pressed against said
disk to cause the operation of the machine.

The lever d" is not held by the treadle in
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the position to which it is adjusted, but is
left free, so that the parts may be reversed
in their action automatically., When thele-
ver d! is depressed, it is, however, locked in
position by means of a lever d', that engages
with a noteh in a finger d'%, extending from a
collar d®, which is affixed totherod d%. The
lever d'® is fulecrumed to a pin or screw d?,
passing through the bed A of the machine.
A spring d* acts to oscillate the lever d'8into
a position to engage with the finger ' when
permitted so to do by a cam d*, whose op-
eration will hereinafter be more fully de-
sceribed. It is & cam that is carried rotarily
around to its operating position once for each
buttonhole that is cut and stitched. It has
an inclined forward end that coacts with a
correspondingly-inclined end of the lever d'8,
and it is by the coaction of these inclined
surfaces that the said lever is oscillated in
the contrary direction to that in which it is
moved by thespring d®. Whenever the cam
d® oscillates the lever.d®, it disengages it
fromthe finger d'%,thereby allowing the spring
d* to move the rod d° in the proper direction
to relax the pressure of the belt-pulley E
againsgt the disk C' and to apply the stop to
said disk.

‘When the treadle which is employed to de-
press the lever d'!is released after having de-
pressed the lever, the spring d'® will raise the
lever to its mormal position, and thereby it
will bring a finger or roll d* into contact with
the end portion of a finger d*, extending from
a collar d*, that is fastened to0-the rod d8.
The finger or roll d* will remain in contact
with the end portion of the finger d* until
the cam d® disengages the lever d' from the

~ finger d° of the rod ¢, thereby allowing the
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rod to be moved by the spring d'%.° When
this happens, the spring d¥ raises the lever
d* still farther, and thereby shifts the finger
ot roll d* to one side of the finger d® of the
rod d° to later come in contact with it, as
hereinafter pointed out, thereby locking the
rod d* against any outward movement, or, in

- other words, against any movementin the di-
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rection contrary to that in which the spring
d is capable of movingit. While the rod d®
is locked by the finger or roll d* against any
outward movement, the incline ¢ of the disk
C' will come opposite to the stop which is af-
fixed to the arm d’ of the lever D and will
crowd against said stop until the latter posi-
tively arrests its movement.

The lever d'® may be disengaged from the
finger d'? by a hand-lever d**, which is ful-
crumed by a pin d* to a bracket d*, extend-
ing downwardly from the bed A of the ma-
chine. Thelowerarm of thislever d** crosses
the lever d'8, and its upper arm extends above
the bed.

¥ designates a cutter-bar supported in the
end of the arm B, so that it may reciprocate
vertically and also osecillate about its axis.
It iz shown as having a cutter f of a length
adapting it tocut an entire buttonhole at one

stroke. In this example of my improvement
the cutter operates at about the time the
stitching begins; but this timing is not essen-
tial to my invention.

It will be seen, Tig. 3, that the arm B has
in its outer end a chamber I/ and that the
cutter-bar extends through this ehamber, be-
ing supported by a bearing formed in the bot-
tom of the chamber and by a bearing formed
in a collar f/, fitted in the top of the cham-
ber. A spline or feather f? engages the cut-
ter-bar with the collar f', so that by oscillat-
ing the collar an oscillatory movement will
be imparted to the cutter-bar in addition to
its reciprocatory movement. The purpose of
the oscillatory movement is to oscillate the
cutter into and out of a position in line with
the buttonhole to be formed and also for the
purpose of engaging and disengaging the cut-
ter-bar and the part which is to reciprocate
it. In the present instance the reciprocation
of the cutter-bar is effected by the needle-bar
@, the latter having affixed to it for this pur-
pose a collar g, provided in one side with a
notch into which may be swung a toe or fin-
ger f3, that extends from a collar f4, affixed
to the cutter-bar. As hereshown, the collar
f* of the cutter-bar is provided with a stop-
shoulder 7% which will contact with a por-
tion of the collar g of the needle-bar to arrest
the cutter-bar in its oscillatéory movement as
soon as it comes into the position in whieh it
should operate to cut a buttonhole. When
the cutter-bar has been elevated to its high-
esti position and oscillated out of engagement
with the needle-bar, a pin 7% extending ra-
dially from the cutter-bar, will be carried over
a support f7, and thus the cutter-bar will be
maintained in an elevated position untilithas
to operate again. Then it will be oscillated
so that its pin £ ¢ will leave the support.f7and
the cutter will assume an operative position.
Besides this, the cutter-bar will be properly
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engaged with the needle-bar. Thecollarf’is -

provided with a pin 8, which is attached to
a tod 2 The rod f°is oscillated vertically
by a lever f10, Ttispérmitted to engage with
a lever £, thatis affixed to one end of a rock-
shaft I, that is journaled in the arm B of the
machine and driven by a cam that is mount-
ed upon a screw-stud ¢, the said cam being
geared to the main shaft C. At the proper
time the lever £ throws it out of engagement
with thelever f1I. Asall this mechanism for
operating the cutter is old and well known, T
have not attempted to illustrate it, nor shall
I describe it in detail. '

The lever 1 projeets downwardly through
the bed A of the machine for the purpose of
coacting with a lever . Aspring ¥ holds
it'in contact with thelever 5. A rotarycam
f?® operates the lever f!5, and hence  the
lever f10,

‘While the cutter may be mounted upon the

cutter-bar in any desired manner so far as.

the operation of other parts of the machine
are concerned, I prefer to mount it in the
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manner illustrated. It will be seen, Figs. 13
and 14, that a collar f* is fitted to the lower
end of the cutter-bar and secured there by
means of a screw 5. As the cutter-bar is
cylindrical and the hole in the collar F? i
also cylindrical, it is possible to adjust the
collar rotarily npon the cutter-bar by suitably
manipulating the serew f'%. The collar /12
has one flat side !¢ and is flat on the bottom.
An L-shaped piece % is fitted tothe flatside
S of the collar and to the bottom of the eol-
f*? andissecured thereto by means of a screw
J%, passing through the upright portion of
the L-shaped piece % and into the flat side
JF4" of the collar f*. The upright portion
of the L-shaped piece /¥ has a horizontal
slot f'V7, through which the screw f1¢ passes,
Ience the L-shaped piece may be shifted
horizontally. As the flat side /¢ of the col-
lar f*is at the rear of the collar 1%, it is possi-
ble to shift the L.-shaped piece in the direc-
tion of the length of the arm Bof the machine,
which will be transversely to the length of a
buttonhole. As the cutter isfastened to the
L-shaped piece f%, the adjustment of the L-
shaped piece in the manner just explained
will effect the shifting of the cutter, so that
it may be made to cut a buttonhole upon the
deseent of the needle while making either an
edge-stiteh or a depth-stitch. As the cutter
is provided with horizontal slots through
which pass screws that fasten it to the L-
shaped piece /¥, it may be independently ad-
justed endwise. These possibilities of ad-
justmentare advantageous, because when the
cutting is done substantially in advance of
the stitching, or, in other words, at the be-
ginning of the stitching, it is desirable that
the cutter should operate during the descent
of the needle for making a depth-stitch,
whereas if the cutter is to operate after the
substantial completion of the stitching it will
be more desirable to have it descend during
the descent of the needle for making an edge-
stiteh.

Later on I shall deseribe means whereby
the cutter may be timed to operate at the be-
ginning or at the end of the stitching opera-
tion.

The needle-bar G works through the cham-
ber 0, formed at the end of the arm B and re-
ciprocates through openings formed in the
top and bottom of such chamber and made of
such size as not to interfere with the neces-
sary movements of the needle-bar. It is
mounted in a well-known manner to recipro-
cate vertically, and it may be combined inany
suitable manner with the main shaft, so as to
be reciprocated thereby. The needle-bar G
is not supported divectly by the arm I3 of the
sewing-machine, but in a yoke or frame &,
which reciprocates in the direction of the
length of the arm I3, so that the needle will
be carried first on one side and then on the
other side of a given line to produce edge-
stitches along the center line of a buttonhole
and depth-stitches at one side thereof. It

La

‘will be seen, Fig. 3, that the yoke or frame G’

has a bearing ¢’ at its lower extremity and a
bearing g* at it upper extremity and that the
needle-bar is supported in both of these bear-
ings in such manner that it may reciprocate
vertically through them. The yoke or frame
G’ is mainly of rectangular form, it being
composed of two vertical portions ¢® ¢?, con-
nected near their ends by horizontal portions
g° ¢% the bearings ¢’ ¢* being formed integral
with these horizontal portions ¢°¢% The ver-
tical portion g?has vertical trunnion-bearings
at its upper and lower ends in the end of the
arm of the machine, so that the entire yoke
orframe may oscillate horizontally. Thever-
tical portion g*is provided with an arm ¢~
that is at its outer extremity connected piv-
otally by a pin or screw ¢® with one end of a
horizontal reciprocating rod ¢°. By means of
this rod the yoke or frame G is oscillated
horizontally, and thus it is made to carry the
needle-bar to and fro, or, in other words, to
give it the jogging movement necessary for
the production of stitches. The mechanism
for operating this rod ¢’ I will describe pres-
ently.

The needle-bar is reciprocated vertically by
means of a disk ¢’, which is affixed to that end
of the main shaft C which terminates near
the needle-bar G. TUpon this disk is a wrist-
pin ¢ and such wrist-pin coacts with a collar
g, which is affixed to the needle-bar G. The
disk ¢’ is constructed Lo constitute a ecam for
operating a take-uplever H; but as this forms
no part of my present invention I will make
no further mention of it.

The rod ¢*is connected with a stud g'!, that
extends from a block fitted in a slideway ¢*,
formed in a lever ¢, which is rigidly affixed
to the front end of the shaft I, so that when
sald shaft is oscillated by the cam before
mentioned it will oscillate this lever ¢'3 and
the latter will reciprocate the rod ¢°.  Obvi-
ously by shifting the position of the stud g"
along the lever g%, so that it will be nearer to
or farther from the fulerum-shaft I, the am-
plitude of the reciprocation of the rod ¢° will
be varied. For shifting the stud ¢'' length-
wise of the lever ¢'° I employ in the present
example of my invention a lever ¢!, that is
fulerumed to a pin or screw g%, fastened to
the arm B of the machine. The free end of
this lever is longitudinally slotted or forked
to embrace the stud ¢''. Intermediate of the
ends of the lever g it is pivotally connected
by a pin ¢' to a rod ¢'". A helical spring ¢
surrounds this rod between the bed A and a
collar ¢*, that is fastened by a set-screw to
the rod ¢". DBy means of this spring the rod
g'7, and hence the lever ¢'' and the stud ¢',
will be moved upward whenever there is no
counteracting force.

The lower end of the rod ¢'"is pivotally
connected by a serew g* with a cam-lever ¢,
This lever g* is fulerumed to a pin or screw
g%, supported in a bracket ¢, extending
downwardly from the bed A. Intermediate
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of its ends the lever ¢* is provided with a
laterally-extending toe or finger g*, that bears
upon a cam ¢g*. The toe or finger g* is fas-
tened to the lever g*!' by serews ¢*, that pass
through slots g%, extending lengthwise of the
lever, so as to afford provision for adjusting
the toe or finger toward either end of the
lever. Thus provision is afforded for ad-
justing to a nicety the movement imparted
to the stud g" lengthwise of the lever ¢%.
It also affords provision for timing the shift-
ing of the stud g™ along the lever g3, because
by shifting such toe or finger in one direc-
tion or the other along the lever ¢* the cam
will operate upon it either sooner or later.
The cam g*is a rim-cam, or, in other words,
acam formed on the under side of an annular
or rim-like part. .
Anysuitableshuttle mechanism may be em-
ployed. In the present instance a shuttle is
fitted into a race 8', which is fastened to a
bracket s, that is secured to the under side
of the bed A. A shuttle-driver s’ propels the
shuttle and is comprised in a lever that is os-
cillated by means of a rod s, which derives
motion from a wrist-pin s% extending from a
disk s*, affixed to an upright shaft S, geared
to the main shaft C. . Ashere shown, the cam
g% is formed integral with the disk, having
slots g*, which are concentric with the cen-
ter or axis of the cam. Through these slots
pass serews ¢g¥, that engage with the under
side of the feed-wheel J. The slots g* afford
provision for adjusting the cam ¢ relatively
to the feed-wheel. The feed-wheel is affixed
to a cam K, which is the cam which produces
the progressive feeding movementlengthwise
of a'buttonhole. It will beseen thatthiscam
K is a groove-cam. Integral with the cam K
is a cam L, which may be termed a *‘change-
cam,” because it changes the position of the
fabric in which the buttonhole is being
stitched, so that the stitches will occur in dif-
ferent relations to the center line of a but-
tonhole. To be more explicit, this cam will
cause the stitches to be arranged in rows for
the sides of a buttonhole and in groups for
the ends of a buttonhole to constitute bar-
ring. Asin this form of machine the fabrie
in which the buttonhole to be worked is held
in a clamp M, the cams K L operate upon this
work-clamp. The means whereby they are
enabled to fulfil their functions will be de-
seribed later on. Between the piece com-
prising the cams KX L and the feed-wheel J a

‘gear-wheel O is arranged. The feed-wheel

J,the gear-wheel O, the piece comprising the
cams K I, and the piece comprising the cam
g® are all provided at or near the center with
a hole, so that they may be fitted upon a stud
N, that is fastened to a bed-plate A’, fitted
in bearings o' ¢?, extending downwardly from
the under side of the bed A of the machine,
the direction of the sliding movement of the
bed-plate A’ being lengthwise of the arm B
of the machine. The extremity of this stud
N is screw-threaded and fitted with a nut 7.

A pin inserted in a hole %, formed in a piece-

comprising the cams K L. and also fitted in
similar holes in the feed-wheel J and gear-
wheel O, locks the said part comprising the
cams K I, the gear-wheel O, and the feed-
wheel J together, so that they will turn in
unison. Owing to the slots ¢® and screws g%,
which secure the cam g® to the feed-wheel,
this eam g% may be adjusted rotarily not only
with reference to the feed-wheel, but to the
cams K L. Intermediate of the disk from
which the cam ¢% extends and the nutn a
friction device n' surrounds the stud N. It
may consist of a disk of metal and a number
of disks of leather or like material arranged
intermediate of said disk of metal and the
disk with which the cam ¢* is formed.

The cam g% makes one complete rotation
for each buttonhole. It has two flat sur-
faces 1 2 and two intermediate notches 3 4,
whieh are diametrically opposite each other.
‘While the two rows of side stitches are being
formed the toe or finger g* will be in contact
with the portions1 2 of the cam ¢*. During
the formation of the barring-stitches at the
ends of the two rows of side stitches the toe
or finger g* will rise in the notches 3 4. It
will seen that the rear faces or sides of these
notches are inclined. Asin this waythe rod
g" will be made to shift the stud ¢! farther
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from the fulerum-shaft I, the amplitude of -

the jogging movement of the needle-bar G will
beincreased, and consequently the barring-
stitches will be longer than the side stitches.
They will be made gradually shorter—thatis,
each one succeeding another will be shorter
for the last few stitches because of the in-
clined rear faces of the notches34. This va-
riation in the length of the barring-stitches
is advantageous, because it will result in stay-
ing the end of a buttonhole better than if
the stitches were all of the same length. Not
only do the shorter stitches stay the material
where the longer stitches could not stay it,
but the shorter stitches .also tie down the
longer stitches.

The feed-wheel J may be of any suitable
form. I have shown it as being operated by
means of a pawl j, pivoted to a lever 7/, which
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is mounted upon a hub j°, with which the .

feed - wheel is provided. A spring 7° holds
the pawl in engagement with the ratechet-
teeth on the periphery of the feed-wheel. A
pawl j%, pivoted to a stud j5 extending from
the bed-plate A’and impelled against the pe-
riphery of the feed - wheel by means of a
spring j% prevents backlash of the feed-
wheel. The lever j' is provided with a lon-
gitudinal slot j7, and with this slotted por-
tion is connected a rod j%, the means for
making the connection being represented as
a screw passing through the end of the rod
J® through the slot j7 of the lever j' and having
a head on one side of the lever j/ and a nut
applied toit at the other side. The rod j8is
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pivotally econnected, by means of a screw j°

and a nut, with a lever 5%, the said lever be-
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ing longitudinally slotted where the screw ;°
passes through it., By the longitudinal slot-
ting of the levers 5/ 5! provision is afforded
for adjustments which will vary the throw of
the pawl j. Thus stitches may be coarser or
finer or, in other words, farther apart or
nearer together. The lever 5 is fulerumed
to a serew-stud j', that is fastened to the bed
A of the machine. Beyond this fulerum the
lever is bifurcated and operates a cam af-
fixed to the shaft S, and from this cam is de-
rived the motion which is transmitted to the
feed-pawl 4.

The gear-wheel O engages with a pinion
O', affixed to a shaft supported in a bearing
carried by the bed-plate A’ and extending
through a slot in tHe bed A of the machine.
At the upper end this shaft is provided with

" a handpiece o, whereby the pinion O’; and
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consequently the gear-wheel O and the feed-
wheel J and the cams K I, may be turned by
hand.

M designates a work-clamp, the particular
features of which are claimed in the applica-
tion filed by me on November 9, 1899, Serial
No. 736,365,this elamp comprising abar m'3,to
which ishinged alever m', whichlever at its
free end supports the shank portion of the top
plate of the work-clamp.

The bar m'® ig fastened by screws m!? to a
bar m'S. Preferably the bar m® will be pro-
vided with longitudinal slots m! where the
serews m!" pass through it, as thus conven-
ient provision for adjusting the cloth-clamp
relatively to the needle and cutter is afforded.

The bar m!S, Figs. 6 and 6%, has on the side
whichis thenearer tothe cloth-clamp aprojec-
tion m*®, whose sides areshown as converging;
but this feature of construction is not ma-
terial. On the upper side of the projection
m*® are two ribs %, between which the bar
! fits. They serve as steadiments, so as 1o
prevent any oscillation of the bar m' inde-
pendently of the bar m!. Extending trans-
versely of the bar m! is a slot or notch m?*,
This extends through that side of the bar
whichisthefarther fromthe work-clamp. The
bar m® is provided with a longitudinal slot
m®, which is in line with the slot or noteh m?®,
and in the slot m* of the bar m® is fastened
a stud m™. Ag shown, it may be clamped in
position by means of a nutapplied toa serew
with which it is provided. Owing to the fact
that this stud is fastened through a longitu-
dinal slot in the bar m'® and the bar m® is
provided with a coincident slot or noteh m®,
the stnd m* may be adjusted lengthwise of
the bar m® and may protrude downwardly
through the bar m®, On the under side of
the bar m*®are pairs of ribs m¥, forming slide-
ways fitting blocks m%, fitted loosely upon
studs m*, which are screwed into a bar .
This bar m* is fitted in a slideway in the up-
per side of the bed-plate A’. Toafford a long
bearing for the bar m?*, the bed-plate is pro-
vided with laterally-extending arms o® o,

The bar m® is provided with a stud m?,

which extends downwardly through a slot
m¥* in the bed-plate A’ into the groove of
the cam K. The bar m* therefore derives
motion from the cam K in directions trans-
verse to the length of the arm B of the ma-
chine or, in other words, in the direction of
the length of the opening in the work-clamp
and lengthwise of a buttonhole produced.
This motion is what is generally called the
feed motion progressively lengthwise of a but-
tonhole. :

It will be seen that the feed-cam I has
dwells &' k* These, Fig. 10, consist of por-
tions concentric with the axis of the cam.
They allow the cam to rotate during the for-
mation of barring-stiteches without producing
any feed of the work-clamp.

The lower end of the stud m* is provided
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with an antifrietion-roller m:*, that fits in a

longitudinal slot m%, formed in a lever m™,
which is fulerumed by a pin or serew m® to
the bed-plate A'. The slot m?¥ is necessary
to allow adjustments of the stud m* length-
wise of the bar " and transversely of tho
bar m*, ‘

From the under side of the lever m* ex:
tend jaws m®, which embrace a roller m?,
mounted upon a stud m*, that extends up-
wardly from the feed-barm®. By thismeans
the feed-bar m* serves to oscillate the lever
m®.  The lever m® transmits motion through
the stud m? to the bar m'%, and consequently
to the work-elamp, in the direction of the
length of a buttonhole. It will beseen,there-
fore, that the feed-cam does not directly im-
part motion to the work-clamp in the direc-
tion for feeding, but imparts motion directly
to the feed-bar m® in the feeding direction,
and the latter imparts the feeding movement
to the work-clamp through the lever m* and
the bar m', carrying the bar m®, to which the
work-clamp is attached. One advantage of
this is the opportunity afforded. for adjust-
ments to suit different sizes of buttonholes
simply by shifting the stud = nearer to or
farther from the fulerum of the lever m?,

The change-cam L codperates with a roller
{, mounted upon a stud 7', affixed to the bear-
ing a® of the bed-plate A’. As the change-
c¢am L is mounted npon this bed-plate and
the roller / is mounted upon a stationary part
of the machine, it follows that the cam will
derive a bodily movement from its coaction
with the roller and that such movement will
beimparted tothe bed-plate. Ilelical springs
?, attached at one end to the arms ¢®a! of the
bed-plate A’ and at the other end to appur-
tenances of the bed A of the machine, tend
to draw the bed-plate A’ so as to move the
change-cam toward the roller [. The projec-
tions of the cam will of course effect a move-
ment in the contrary direction. The change-
cam is composed of a number of concentric
portions [° [* %, there being two short circum-
ferential portions [ of the same radius and
two long circumferential portions I? [ of radii
different from each other and different from
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the radius of the portions /*. The long cir-
eumferential portion ¥ will preventany move-
ment of the work-clamp transversely to the
length of a buttonhole while one row of side
stitches is being formed, and the long circum-
ferential portion I° wili perform the same of-
fice for the work-clamp during the formation
The other

- circumferential portions hold the eclamp

10

against jogging during the formation of the
barring-stitches. The shoulders or offsets in-
termediate of the two short circumferential

.~ portions./* and the long circumferential por-

15

tions 7 5 serve to shift the work- -clamp prior
to and afler the completion of two setsof bar-
ring-stitches which are formed at the ends of
a buttonhole, the obvious purpose of thus

- shifting the work-clamp being to secure the

20

proper dlSpOSlthn of the two rows of side
stitches with reference to the center line of
the buttonhole and to secure the disposition
of the barring-stitches equally across the cen-

. ter line of the buttonhole on both sides.

25

. It will -be seen that the dwells &' &? of the
feed-cam K, which suspend the feeding of the
work-clamp, are operative at the time that the
short circumferential portions‘of the change-

.. cam hold the work-clamp in position for the
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barring-stitches and that while the dwells %’
k?of the feed-cam are fulfilling their function
and.the short circumferential portions {* of
the change-cam are maintaining the proper

. position of the work-clamp for the barring-

stitches the notches 3 4 of the cam g% become
operative to shift the lever g* and cause the
stud g'*to be moved farther from the fulerum-
shaft I of the lever ¢g*® for the purpose of in-

. creasing the amplitude of the jogging move-
" ment of the needle.

40

. The stop-cam d* is so positioned that it will
immniediately after the formation of the second
sef of barring-stitches oscillate the lever d',

. so that it will release the rod d® and permit

45

the spring d*%to operate. Assoon as the rod
is moved by the spring the arm d? is moved
away from the disk C and the arm d’ moved
toward the disk C' to have the pad D in the

. path of the incline or protuberance ¢, so that
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as the protuberance engages with the pad a
cam-like action by the incline on the pad oc-
eurs, which forces the finger d* of the rod d®
into engagement with the antifriction-roller,
which is broucrht into position by the spring
%, This roller will prevent any movement
of the rod in the releasing direction and locks
it, so that the rotation of the disk C' will be
stopped. This operation occurs if the incline
or protuberancehas not reached the pad when
the machine is stopped. Should, however,
the protuberance ¢ be in front of the pad d
when the rod is.released by the lever d'5, the
action above described will not immediately
occur, and ‘the disk will continue to rotate,
thus earrying the protuberance past the pad.
As soon, however, as the incline has passed
the pad the spring d*° will move the rod far-
ther in the locking direction to bring the pad

directly in the path of the protuberance, so
that when they engage again the cam-like ac-

' tion above described takes place to stop the

machine.

In the illustrated or Q;ammtmn the stitching
of a buttonhole will begin with the formation
of one row of side stltehes, then one set of
barring-stitches will be formed, next the other
row of side stitches will be made, and finally
the second set of barring -stitches will be
formed. Asthe buttonhole is to be cutin the
illustrated organization substantially at the
beginning of The stitching, the cam % is po-
swloned so that it will effect the descent of
the cutter just after the first few stitches in
the first row of side stitches shall-have been
made. I do not intend to be limited to the
timing mentioned.

It will be seen that the cams d® f* are mount-
ed upon the circumference of the cam ¢%.
Prefelably they will be secured by screws
passing through Slots, which will permit of
the ad]ustment of the cams d® f» eucumfel-
entially of the cam ¢%.

What I claim as my 1nvent10n, and desne
to secure by Letters Patent, is—

1. Inasewing-machine, the combination of
awork-carrying clamp, a needle and concomi-
tant parts forstitching work held in the work-
clamp, means for producing jogging move-

ments of the needle of different amplitudes;,
-and a feed-cam for producing a longitudinal

movement of the work-clamp, said feed-cam
having dwells at opposite points for suspend-
ing the longitudinal movement of the work-
clamp while the amplitude of the jogging
movement of the needle is increased, substan-
tially as described.

2. Inasewing-machine, the combination of
aneedle and eéncomitant parts, means forau-
tomatically producing a jogging movement of
different amplitudes in the needle, a work-
carrying clamp, a feed-cam for producing a
longitudinal movementof thesaid clamp, said
cam having dwells for suspending longitudi-

nal motion at certain times, and a change-
cam for shifting the work-clamp transversely

to change the posmon of stitches relatively
to the mlddle line of the work-clamp to secure
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the disposition of stitches equally across said

line, substantially as described.

3. In a buttonhole -sewing machine, the
combination with sewing mechanism and a
work-clamp, of means for producing a feed
lengthwise of abuttonhole, means for produc-
ing arelative jogging movement between the
needle and work-clamp to form side stitches
and a relative jogging movement of greater
amplitude between the needle and work-
clamp to form barring-stitches, means to sus-
pend the lengthwise feed of the work-clamp
at about the time barring-stitches are to be
formed, and a change-cam for shifting the
work-clamp transversely, when the length-
wise feed is suspended, to secure the disposi-
tion of barring-stitches equally acrossthe cen-
ter line of the buttonhole and to secure the
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proper disposition of the side stitches, sub-
stantially as deseribed.

4. Inasewing-machine, the combination of
a needle and concomitant parts, means for
producing automatically a jogging movement
of different amplitudes in the needle, a heart-
shaped feed-cam having concentric ares atits
smallest and largest radii for suspending lon-
gitudinal motion at certain times, and a
change-cam composed of two short coneentric
ares of equal radii and two long intermediate
arcs having radii different from each other,
and both different from the radii of the shorter
arcs, the said two cams being so positioned
with relation to each other as that the short
arcs of the change-cam will operate at about
the time the concentric arcs of the feed-cam
are operating, snbstantially as described.

5. Inasewing-machine, the combination of
a needle and concomitant parts, a cam for
jogging the needle and varying the amplitude
of its jogging movement, a work -carrying

clamp, a feed-cam for moving the same in the

direction of its length, and a change-cam for
moving the clamp transversely to vary the po-
sition of the stitehes with reference to its mid-
dle longitudinal line, the said cams being so
constructed and positioned relatively to each
other as that the short ares of the change-cam
willoperate at about the time that the change-
cam will shift the clamp and cause stitches to
be made across its longitudinal middle line,
the feed-cam will suspend the longitudinal
movement of the work-clamp, and the cam
for jogging the needle will change the ampli-
tude of the jogging movement, substantially
as described.

6. Inasewing-machine, the combination of
a needle and concomitant parts, a cam for
jogging the needle, another cam for varying
theamplitude of its jogging movement, a cut-
ter, and a cutter-controller adjustably con-
nected to the last said cam, substantially as
deseribed.

7. In a sewing-machine, the combination
with stiteh-forming mechanism and feeding
mechanism, of a protuberance affixed to the
driving-shaft, a stop extending adjacent to
and adapted to engage said protuberance, a

spring-actuated rod connected to said stop, a
projection on said rod, a lever engaging said
rod to move the stop out of operative position,
a second lever to engage said rod to hold the
latter when moved by said first-named lever,
means actuated Dy the feeding mechanism to
release said second lever from engagement
with said rod at the end of the stitching op-
eration, and a finger on the first-named lever
adapted to engage with said projection for
locking the stop so that the said protuberance
will engage with the stop as the protuberance
is rotated, substantially as described.

8. In a sewing-machine the combination
with stitch-forming mechanism, of mechan-
ism for suspendingthe operation of the stitch-
forming mechanism at a predetermined pe-
riod comprising a disk affixed to the driving-
shaft of the machine and having a protuber-
ance upon one face, a stop extending adjacent
to said disk, and means, comprising a rod
having a finger and a spring-actuated lever
having means adapted to engage with said
finger, for locking the stop so that the protu-
berance on the disk will engage with it as the
disk is rotated, substantially as described.

9. In a sewing-machine the combination
with stitch-forming mechanism of mechan-
ism forsuspending the operation of the stitch-
forming mechanism at a predetermined pe-
riod comprising a driving-shaft, a disk mov-
ing withsaid shaftand havinga protuberance
upon one face, a stop adjacent to said face,
means, comprising a spring-actuated recipro-
cating rod that has a projection, for operat-
ing said stop, and a spring-actuated lever,
said lever being located to have a part move
in the rear of said projection when the rod
carrying the latter moves the stop to finally
engage with the protuberance, thereby pre-
venting the protuberance moving the stop,
substantially as described.

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.

JAMES T. IIOGAN.

Witnesses:

ErRNEST I[OPKINSON,
S. . DILLONT.
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