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- UNITED STATES

Patent O

_ CHARLES A DAHL, OF LYNN MASSAOIIUbETTS ASSIGNOR I)Y MESNE AS-

SIGNMENTS, TO TIIE CONSOLIDATED SEWIN(: MACIIINE OOMPANY OI‘

PORTLAND MAINE

BUTTO NHOLE—S EWING MACH IN éE..

SPECIFICATION formmg part of Letters Patent No 612 604 da,ted October 18, 1898
_A_pnhcatmn filed I'ebmary 1, 1897 Serlal Nn 621 468, (No mﬂdal ) |

- To all whom it may concern:

Be it known that I, CHARLES A. DAHL a

ecitizen of the United States and a, resident of

I.ynn, in the county of Essex and State of
NIassachusetts,, have invented a new and use-
ful Improvementin Buttonhole-Stifching Ma-

chines, of which the followingis a full, elem |

and exact deseription, reference belllﬂ" had to

the accompanying drawings, forming a part

- ¥O

20

of this specification, in explaining its 1 nature.

Theinvention relates toa buttonhole stitch-

ing and barring machine in which there is or-
ganized a clamp for holding the work or ma-
terial in which the buttonhole is being

stitched, which is mounted upon a bed and is

&dapted to hold the work stationary except-
ing during the stitching.of the bar end and
eye, When 1t 1s pr OVIde_d with a slight lateral
movement first in one direction and then in
a reverse direction from its median line, a

~traveling buttonhole-cutter and a traveling

.25

30

35

- position at the end of the stitching of the but-

40

45

50

anvil which 1is alsc provided with an addi-
tional movement whereby it is brought into

operative relation with the material held by

the clamp and with the buttonhole-cutter and
held in such relation during the cutting op-
eration and then returned to its original po-
sition, a frame or support carrying the stitch-
forming devices and buttonhole-cutting de-
vices which is provided with an intermittent
movement upon a straight line upon its sup-
port forward and back, and which presents
the stitching devices to the work or material

held by the clamp, and which stitching de-

vices are turned or rotated during the stitch-
ing of the eye and returned to their original

tonhole. There are also orframzed in the ma—
chine instrumentalities for starting the ma-

chine upon the movement of the work-elamp-

ing lever, for operating the cutting mechan-
ism and the stitching mechanism bya single
belt, for: automdmcdllv shipping the belt, and_
for automatlcallv conneetmﬂ* and d1sconnect-—
ing a loose wheel with the buttonhole-cutter-

operating mechanism. The machineéalsohas

clamp-spreading mechanism and stitcher-re-

turning devices and means for stitching a
bmrmw end of a peculiar chamctm to the-

buttonhole

Befare 1 desenbe the constr uetmn of the
machine speelﬁcally I will further deseribe

the invention generally by giving the opera-.
The work or material

tion of the machine.
is placed in the buttonhole-clamp and the
clamping-lever moved to depress the upper

‘members of the clamp upon the material or

work, thus eclamping it to the lower members
thereof and at the same time starting the op-
eration of the cutting mechanism and cutting

the buttonhole by the immediate or instan- |
taneous descent of the cutter to the cutting-

anvil, which is ‘at the same instant moved
forwald beneath the material to receive 1t,
the throat, its support, and its operating de-
vices bemn' moved forward at the same tlme
to make place for the anvil.

and lower needle restored to their original
and operative position and the anvil to 1ts in-
operative pOSlthIl and during the remainder

of the operation of machine 13he cutter and
‘anvil are 1n0pelat1ve

The work-clamp is
immediately spread and the stitch-forming
devices, which are in their forward posmmn
and beyond the rear end of the buttonhole,
are set in operatwn The work-clamps then
hold the material in such position that the
first two or three stitches are taken across
the material beyond the end of the button-

hole and upon a diagonal advancing line, the

work-clamps moving slightly later &lly while
the stltchmmframe is being advanced and
until the 1111(1{31 needle entels the end of the
buttonhole-slit.. The work-clamps then hold

the material stationary while the stitching

devices are advanced along one side of ‘the

stitching of the eye, when the wor h.-clamps are
again moved later ally, first inwardly from the
medlan line of the buttonhole, then back-

ward and as great a distance upon the other

The cutter and
anvil are instantly withdrawn and the throat

55

i,

60

75

So

slit in a straight line to the beginning of the B

90.

side of the medlau Jine, and then in a reverse

direction to very 116&113?' the position which it

‘occupied during the stitching of the first

straight side, when it is held statmna,ry dur-

ing the stitching of the second side and until

the end of the buttonhole sht is" reached,
when it is moved diagonally to the posmon

| it occnpled at the ben‘mnmfr of 111@ st1teh- Ioc:: -
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S the material beyond the end of the button- stitching operation and while the machine is 7o
. hole-slit and over those first sewed until the coming to rest in order that it may be re-
5 last stitch taken practically covers or is in | stored to the position which it should ocecupy
R line with the first stiteh taken. During the | at the beginning of the sewing of the next
. lateral movements of the clamps at the stitch- | buttonhole in order. I'igs. 24 and 24* are
- Ingof the eye the stitch-forming devices are | views, enlarged, of the portion of the cam-ac- 75
________ rotated a half-revolution, the end of said tuating clamp-plate and clamps and espe- =
- 10 half-revolution taking place at the beginning | cially the part which is operative to transfer
~of the stitching of the last straight side, and | the clamp-plate and clamps for the purpose
.. ... they are held stationary during the said | indicated in the description of Figs. 21, 22,
. stitching of the last side and until after the | and 23, I, 25 is a view in the form of a So

. 20 .chine. o | which reference will hereinafter be made.
o Tiguare 1is a view of the machine in right | Fig, 28isa view in side elevation of the frame
- sideelevation. Fig. 2 is a view in left side | of the machine, showing the upper or main

~ _in perspective of a portion of the belt-shifter | the opposite side of said clutch. Tigs. 32, 33, 100
. and mechanism adjacent thereto. Tig. 10is | 34, 0,and 35 are enlarged views, principally
- a detail view representing a partof the stop- | in plan, of the clamp-plate and its operating-
ping mechanism of the stitches. Fig. 11 isa | eam for the purpose of representing the va-
~detall view of a section of the cam-wheel | rious positions of the clamp-plate from the
which operates the stitching-frame and the beginning of the stitching of the buttonhole 1os
clamp-plate. Fig. 12 is a detail view repre- | to the end of said stiteching and in respect to
senting the cutting mechanism. Fig.13is a | a base-liné which is the same in ail the fig-
detail view representing the starting mech- | ures and which extends through the center
anism. Ifig. 14 is a viewin plan of a gear or | of the pivot of said clamp-plate and the cen-
wheel, showing part of the stopping mechan- | ter of the lower needle, and insaid views the 110
ism of the cutter and a cam for turning back | lower needle is represented by a small solid
the stitching mechanism. Fig. 15 is a view | circular section and the upper needle by a
In front elevation. Tig. 16 is a view in rear | small cylindrical section. Fig. 32 represents
elevation, and Fig. 17 is a view in vertical | the position of the clamp-plate and the but-
section, of the devices for operating the lower | tonholein respect to this base-line at the start- 11z
needle and looper. Iig. 18 is a view in per- | ing of the stiteching of the half portion of the
spective to further illustrate the manner of | bar which is sewed at the first stitching op-
supporting and operating the looper. Fig. | eration of the machine, the clamp-plate be-
19 1s a view showing the relation of the but- | ing in the position in which it was Ieft at the
tonhole-cutter, buttonhole-anvil, upper nee- | end of the operation of the machine after the 120

dle, and lower section of the stitch-forming
devices at the end of the cutting operation,
the view being taken from the side of the ma-
chine opposite that from which Fig. 12 was

stitching of the previous buttonhole and also
being in the position in-which the button-

hole-slit is cut by the buttonhole cutter and

anvil, this position being slightly at one

taken, and showing also the anvil, its sup- | side of the base-line, and the bhuttonhole an- 125
port, and lower portion of the stitch-forming | vil and cutter are arranged to cut in a line
devices in vertical section. Tig. 20 is a de- slightly removed from the base-line and upon
tail view, enlarged, representing a portion of a slight angle thereto. Fig. 33 represents
the rack for turning the under section of the | the first stitches ‘of half the bar as having
stitch-forming devices and especially repre- | been sewed and the clamp-plate as moved 130

senting the shape of the teeth of the rack,
whereby the pinion on said devices may be
-moved slightly from a vertical axis in rela-
- tlon thereto. Ifigs. 21, 22, and 23 represent

from the position represented in Fig. 32 to a
position in which the base-line runs through
the center of the buttonhole-slit lengthwise

1t.  Iig. 34 represents the position of the




5

- clamp-plate in relation to the base-line after
the stitching of three-fourths of the eye and

ately before the stitching devices begin to
turn. Fig. 35 represents the position of the

after the turning of the stitching devices,

~when it will be seen that the clamp-plateis

IO

as far at one side of the base-line as it is

shown upon the other side in Fig. 34. Fig.

35* represents the position of the clamp-plate
in relation to the base-line at the completion
of the stitching of the last half of the bar and

Immediately before its transfer to the posi-
tion represented in Fig. 32 and the back-

ward rotation of the stitch-forming devices
to the position shown in said figure, the said

- position of the upperneedle when so returned

20

30
- sald movement of the clamp-plate.

35

and its path of movement being represented

by a dotted curved line and dotted circle in
Kig. 35%, Kig. 35" isa diagrammatic view rep-
resenting the path of the cam laid out upon
the base-line. Fig. 36 is a view, enlarged,
of a portion of a stitched buttonhole, repre-
resenting in dotted lines the course of the
needles due to themovements communicated
to the clamp-plate. Fig. 37 is a view, en-
larged, further illustrating the course which
the stitch-forming devices take because of

A. is the main shaft of the machine. It is
supported by the moving or traveling frame
B, which carries the stitching and cutting
mechanism. It -has at its outer end the two
belt-wheels ¢ @', and they are shaped and ar-

- ranged so that the driving-belt may be shifted

~and which gear-wheel a* is connected by |
means of the intermediate gears a° a upon

45

50

from one to the other by the belt-shifter a2
The belt-wheel ¢ is fast to the main shaft A.

T'he belt-wheel ¢’ is loose on said shaft and
has a hub o® which carries a gear-wheel o,

the stud o’ with the gear-wheel C. (See Figs.
1,5,and 7.) This gear-wheel C has a hub ¢,

(see Fig. 8,) which is mounted upon the hub
¢’ of a disk C', the said hub and disk being
mounted upon a stud ¢?, cast on or otherwise -
attached to the traveling frame B of the ma-
The office of the gear-wheel C is to

chine. |
operate, through the disk €', the cutter at

 the beginning. of the operation of the ma-

- chine and to revolve back by means of a cam.

55

the stitching mechanism at the end of the
operation of the machine. It also serves

~through the said disk to spread the material-

€o

‘holding and slit-spreading clamps and to ac-
The disk C' is con- |

tuate the belt-shifter.
nected with the buttonhole - cutter C* by

means of the lever ¢, which carries at its for-

ward end the cutter and which is pivoted at
¢* to the traveling frame B and is connected
ab 1ts rear end with the disk by a pitman ¢,

attached to the disk by a crank-pin ¢®, (See
Figs. 1, 2, 3,8,and 12.) The pitman is made
~adjustable as to length to adjust the cutter.
C?in relation to the anvil, being made in two

¥

clamp-plate in relation to the base-line at the .
end of the stitching of one-fourth of the eye, |
being the position which it ocecupies immedi-

lifted su

]

parts ¢™ ¢®, 'which are connected by a right-

and-left screw ¢’. (See Figs. 1-and 12.) The
gear-wheel C 1s connected with the crank-

disk C’ by a clutch C3, (see Fig. 13,) and this

clutch is represented as actuated by the start-

ing-lever C, which also actuates the deviees .

for depressing the clamp-arms of the work-
clamp, as will hereinafter be described. - -
The lever C* is attached by the shaft ¢! to

75

a post ¢!, rising from the clamp-plate D, (see -

Fig. 4,) and there is secured to the shaft to

be turned by it the cam d, having a depress-
ing and locking surface d', which is turned
against the yielding arms d? of the clamps D’

80

to depress them to clamp the work and to
hold them depressed. The clamp-arms are -

secured to the clamp-plate D at d. There is
attached to the end of the cam d opposite the

starting-lever a tripping-pawl c'®. (See Fig.

13.) This pawl is pivoted at ¢ to said cam

end and has a swinging movement upon said

pivot, which is limited by a suitable stop-pin.

The pawl is also overbalanced by its end ¢?,
so that normally it has the position shown in

full lines in Kig. 13.  Upon the movement of
the starting-lever C* npward and backward
to the position represented by the dotted out-
line in Kig. 18 the pawl is caused to be moved
and brought into contact with the inclined

Q0

95

end ¢! of the rock-lever ¢, which is pivoted -

at ¢’ to the traveling frame, and by such con-

tact moves downward the forward end of said
rock-lever and lifts its rear end from engage-

and passing beyond the same and then being

free to ride over, upon the backward move-

ment of the frame, the end ¢'® of the rocking

lever, which 1s immediately returned and

without then disturbing

1ts position or op-
erating the clutch. | | |

100

ment with the clutch. pawl or finger ¢%9, the
pawl ¢ riding by the depressed incline ¢

105

The clutch pawl or lever ¢V is pivoted by

‘the pivot ¢ to the crank-disk C', (see Fig.

13,) and there is also carried by the pivot a
second pawl or finger ¢*. The two pawls ¢!
c? are secured together or may be made in
one piece, if desired. The pawl ¢* is held in
a recess ¢* on the face of the gear-wheel C,
(see IMig. 13,) having the shoulders ¢*, with

110

115

one of which the end of the pawl ¢* is adapt-
ed to be brought into contact when the end

¢** of the rock-lever ¢'* has been lifted suffi-
ciently to permit the pawl ¢ to ride or move

by it, the said movement being given to the
sald pawl and also to the pawl ¢* by the

spring ¢®,which is attached to the crank-disk
(' and bears against the pawle®, -
To start the machine, the starting-lever C

is moved forward and downward. This will
cause the end c* of the rock-lever ¢! to be
ficiently to disengage the clutch-
pawl ¢, which isthen immediately moved by

its springinto line with and becomes engaged

by one of the shoulders ¢* of the gear-wheel -
C, which 1% should be remembered is con-
stantly rotating while the driving-belt of the
| machine is on the pulley a’.. The gear C is

120

125"

130
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thus connected with the crank-disk C' and |

serves to turn the disk one revolution, or un-
til the cluteh-pawl ¢*! is disengaged from it.
The end ¢* of the rocking lever ¢! is imme-
diately returned to its original position by

. the flat spring ¢*, (see Iig. 5,) which is at-

10

20

30

tached to the traveling frame and which bears
upon the under surface of the forward end
and is thereby brought into position to en-
gage the pawl ¢V at the end of said revolu-
tion of the crank-disk, arrest its progress,
cause it to disengage the pawl ¢* from the
shoulders ¢*; and thereby stop the rotation
of the erank-disk. The rock-lever in Ifig. 13
is shown in full lines as engaging the said
pawl ¢ and in dotted outline as disengaged
from said pawl. The crank-disk C' also
serves to operate the belt-shifter «* This
belt-shifter is pivoted to the traveling frame
at a®. The belt passes through a hole formed
in its outer end, and it has a downward-ex-
tending arm «¢’,whichisengaged by the eranik-
disk. The belt-shifter is moved in an In-
ward direction by the spring o™ (see Iigs. 1
and 6) and in a reverse direction by a cam
al! on the crank - disk, the cam operating

against the inner side of the said arm o’ at

its lower end. The cam a'! serves to move
the belt-shifter outward to transfer the belt
from the pulley a’ to the pulley « at the end
of the revolution of the crank-disk C'. This
permits the gear C to be stopped and imme-

- diately starts the revolution of the main shatft

35

40

 a of the said feed-wheel B durmn' its entire

A and brings into play a locking device
which locks the belt-shifter in its outwmd
position against the stress of the spring a'°
and holds “the belt upon the pulley a during
the stiteching operation. This locking dewce
comprises the stitcher-frame feed-wheel B’
and the arm a'?, (see Fig. 9,) attached to and
extending inward from the belt-shifter, and
the end 0% of which bears against the face

revolution, excepting when 0pp051te the hole
a therein, which is brought into line with
the end of said arm at the completion of the
stitching of the buttonhole and which permits

- thearm Lo be moved inward and also the belt-
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shifter by its actuating-spring, and thereby
permits the belt-shifter to shift the belt from
the pulley a to the pulleya’. The feed-wheel
B' has attached to its face a plate «!%, which

is adapted to fill or cover said hole a® and

which is brought into play at the starting of
the main Shaft It is pivoted to the feed-
wheel at o' by its arm a'8, and a spring a'?,

attached to the whewel and bearing against

sald plate, serves to move it to the closed po-
sition represented in Ifig. 10. As the feed-
wheel B’ approaches the end of its revolution
the rear end o' of the arm a'* comes into con-
tact with the raised end a* of said plate and

‘moves it from the closed position represented

1in Fig. 10 to that represented in Kig. 9, un-
covering the hole and permitiing the endmse
movement of the arm in relation to the wheel,

the end of the arm entering the hole.

Upou | ing mechanism to be started.

the outward movement of the belt-shifter to
move the belt from the pulley ¢’ to the pulley
@ at the starting of the machine the plate a
is immediately closed behind the end of said
arm, or to the position represented in Fig. 10,

the cam a'! moving the belt-shifter and arm

outwardly sufficiently to permit this closing
action of the plate. The arm «¢’is formed in
the shape of a hook at its lower end, and by
the spring is then closed behind the cam a',
thus serving as a stop or pawl for preventing
the disk from turning backward, and this
slicht movement brings the rear end a® of the
arm into contact w1th the outer face of the
plate .

The movement of the belt- shlftel to trans-
fer the belt from the pulley ¢’ to the pulley ¢
also moves the stop-pin ¢*', which is formed
on the arm «'*, into contact with a stop in the
oroove ¢*in the inner face of the gear-wheel
C, the object being to check the momentum of
the said wheel after the belt has been moved
from its operating-pulley a’, also to prevent
it from turning when it is not being operated,
and also to prevent it from being started too
quickly, as will hereinafter appear. To ac-
complish this, there 1s in the groove or recess
a flat spring a*33 the free end of which is nor-
mally held outwald from the bottom of the
groove and 1s adapted to be pressed into the

| groove toward its bottom, and beyond the end

of this spring is a stop a**. There is a space
a® between the end of the spring and the stop
of a width to receive the stop-pin. The disk
C, continuing its rotation, brings the spring
into contact with the end of the stop-pin, and
the spring then acts to check its rotation
gradually .:md as a brake; but the rotation is
not entirely checked u il the spring has rid-
den by the pin and the pin brought into con-
tact with the stop ¢*. The weal-wheel C will
then be held from I'BVOlVlHFf in one direction

Dby the stop ¢* and in the reverse direction

by the end of the spring ¢*. This stopping-
point also bears lelatlon to the cam for re-
volving back the stitching mechanism,which
is attached to the gear-wheel (see Fig. 14) and
which will hereinafter be described,' the ob-
ject being to prevent the said cam from actu-
ating the mechanism for turning back the

stitching devices until the stiteching operation

is finished and the needles are clear of the
work.

" It will be understood- that when the ma-
chine is not in operation the belt is constantly
running on the loose pulley a’ and the loose
pulley and the gear-wheel C are constantly
turning, but are doing nothing, and upon the
starting movement of the starting-lever the
gear-wheel C engages by a cluteh the crank-
disk C', and the crank-disk C' then makes one
revolution, operating the cutter and also op-
erating at the end of its revolution the belt-
shifter, and the belt 1s then moved by the
belt-shifter from the loose pulley ' to the pul-
ley a, causing the traveling frame and stitch-
The belt is 50
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held by the belt-shifter in contact with the | ing a hub f, whie]i enters a hole

sald pulley a until the buttonhole has been
completely stitched, the loose pulley and the
gear-wheel C coming to a stop and remaining
stationar yduring the stitching goperation. At
the end of the stltchmn' opela,tlon the belt-
shifter bhlftﬂ the belt f1 om the pulley a tothe
pulley a’, and the gear Cis again set in opera-
tion, &Ctu&tllllﬂ‘ the devices for tur ning back
the'stitching mechanism to their normal po-
sition, and after so turning back the stitch-
ing devices it continues to revolve without
actuatmw the machine, but being in readiness
to 1mmed1ately enwage the dlsk ¢’ upon the
starting movement of the starting-lever.

The tmvelmw frame carries all the opera-

‘tive mechanism of the machine, excepting the

cloth-clamping plate and devices. Ttis glven
a traveling movement upon and in the bed

137 baekwm d and forward in a straight line.

It is made in two parts-—namely, the arm D,

- which is above the bed-plate and the base b'

~ is bolted to the base ¥'.
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- the bent lever.

55

60

tion.

of which bears upon the upper surface of the
bed at each side, and the lower section B3,
which is shaped as represented in Fig. 1 and
The frame 1S pro-
vided with the opening 4% and the inner edges
b® of this opening serve as guides in connec-

tion with the section of the traveling frame
The lower part B° extends_

between them.
forward below the base- plateandis supported

in guideways 0® upon the inner surface of the

forward legs. --
K 1s the upper needle. It is'straight and
eye-pointed. Itiscarried atthe lower end of
the needle-bar e, which has a vertical recip-
rocating movement in the forward end of the
arm 0, said movement being given it by means
of the bent lever ¢, pwoted at e® to the arm,

and a crank-pin ¢® on the crank-disk e at the _

inner end of the main shaft A, the erank-pin
working in a curved eam-slot e’ of peculiar
shape a,t the lower end of the vertical part of
er.  (See Fig. 2.) As the erank-
pin €° is turned 113_t1averses the slot ¢° from
one end to the other, and the eam-slot is so
curved that as the pin approaches its lower
end it increases the speed of the upper nee-
dle and moves it very rapidly. 'This is

largely owing to the shape of the eam-s].ot |
and the slot is also so shaped that while the

crank is upon the upperpart of its movement
the needle ismoved very slowly and but very
little, and this gives to the upper needle the
movements which it is necessary for it to have

in relation to the lower needle—mnamely, an
accelerated downward movement and retard-
ed upward movement with a substantial pe-

riod of rest in its highest position—and the

mechanism for accomplishing this 1s very
simple in construction and direct in its ac-
Theneedle-bar e passes through a gear

Fandreciprocates in relation toit. The gear

1s attached to the needle-bar by means of a
fast feather or spline, which enters a groove
in the bar, and it is supported by the lower
horn b of the arm b and attached to 113 1t hav-

from rising from the horn.

thereto.
arm f° which is connected with the inner

Y '

1’ in said
horn, the said hub having a recess j%, which
recewes the point of a serew 13, the point not
bearing againgt it, but smlply preventing it

engaged by the end f* of an S—shaped rack-
bar F' and & yoke f%, having a eam-roll f¢,
which is moved outward by a cam I, fas-
tened to the feed-disk. The yokeis suppmt-
ed upon the hub f7of the feed-disk B’ and has
the slot f8 to permit it to travel in relation
It also has an upwar dly—-ez{tendmfr

end of the said upper S-shaped rack-bar F'.
It also has a downwardlpextendmﬂ* arm 19

which is connected with a lower S-shaped

70

This gear I 1s

75

50

rack-bar,which will hereinafter be referred to.

E’ is the lower needle. (See Figs. 15, 16,
and 17.) It is straight and is eye- pomted
It is mounted upon the upper end of a slide-
block ¢°, mounted in an inclined glideway ¢
1n thewtatmﬂ* support K% It is recipr ocated

by means of a reciprocating bar &%, carried by

said support, and a lever 69, piv oted at ¢ and
connected at e'! with the slide ¢’ by a pin and

QO

cross-slot or by means of a link.- The recip-

rocating bar is connected with the levere® by

a pin &2 and slot ¢ or a link connection.

The bar €8 is reciprocated by means of the
bent lever e, pivoted at e!®,suitably connect-

ed at its 0111]81 end with the lower end of said.
arm e® and receiving motion from a cam-
100

groove ¢in the: baek side of a disk e!” on the

main shaft A, the said groove being connect-

ed with the upperend of the bent level et by

95 '

means of a lever e’®, pivoted at ", the upper

end of which carries a cam-pin, Wthh enters
the said cam-groove¢'®, and the lower end of

which is conneeted with said lever by a link
020

needle an upwald movement, then a

renewed upward movement and then a con-

tinuous downward movem ent to its lowest po-

sition. . |
E3is the looper. (Shown in elevation in 1—‘15

15and in perspective in Fig. 18.) Itis moved
past the upper needle to take the loop there-
from as the upper needle is lifting from its
lowest position, and it carries the loop back of
the under needle asthelatterneedle isfalling

and then holds it over the under needle untll

the under needle has taken it, when it returns .

in the same path to its or mmal position. Itis

moved backward and f01 ward by means of

the reciprocating pin e'?, which is extended

through a cam-groove Y in the cam-lever e*,
IWthh is pwoted at e upon the pin e* cmd

connected with the looper-holder ¢*, to the

105

The cam- ar ooveis eonsm ucted to give the '
slight

dropping movement, then a 1est and 'then a |
ITO
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upper end of which the looper is attached. B

The lever engages the looper-holder at e* by
means of a recess in its end, in which the
looper-holder slides, the looper-holder being

attached to the end of the pivot ¢* and hav-

130

ing a transverse or horizontal movement with

,,sald pivot in addition to the rocking move-

ment 1mpa,1 ted to 1t by the cam eﬂf 3,11(1 lever '
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- from below the said cylindrical section and
flange, and a cap-plate e¢*°, fastened to the un- .
der surface of the holder E°, laps upon the
(See |
The said holder or support E° is
adapted to be tilted or turned slightly upon
1ts pivots to transfer the rotating support at .
{ficiently to move
~ the said upper end, the lower needle, looper, .
and throat out of line with the upper needle-

40

45
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per end of the rotarysupport E=.

B
e=*, The horizontal movement is given to it
by the end of the pin ¢!, which comesin con-

tact at the desired tmle with a projection or
cam e*' on a lever %, pivoted at ¢¥, the up-

per end of which is connected with the said
pin e** at . (See Fig. 17.) As the pin '
is lifted upward by the reciprocating bar e°
its -.end rides upon the projection e and
moves thelever outward, carrying the looper-
holder with it and moving the looper trans-
versely, the lever ¢** and looper-holder re-
turning to their original position after the
pin has left the pl‘Q]GLLlOI] upon its upward
movement, and the downward movement of
the pin repeats the movements, so that-the
looper is caused to be moved transversely in
relation to the lower needle as the looper is
moved forward, and also transversely in re-
lation to the said lower needle as it is moved

backward. A coil-spring ¢* about the pin e*

(see Iig. 17) is compressed by the outward
movement of the lever e*® as the end of the
pin e!* passes the cam ¢* and serves to return
the lever after the pin has passed said cam
or bunch, the object being to keep the leverin
contact w11311 the end of the pin at all times.
It is the button, in which the throat of the
machineis formed, anditisattached tothe up-
The rotary
supportis mounted in asleeveor holder E°. It
Is free to be turned forward and back in said
holder or sieeve, and the holder or sleeve is
pivoted upon each side at e* to the forked end
e of the lower section 133 of the frame. The
lower part of the rotary support E? has the cyl-
indrical section ¢**and flange %, (see Figs. 15,

16, and 17,) and its holder or sleeve X° has

recesses of two diameters e ¢°7 to receive

under surface of the rotary support.
Fig. 4.)

its upper end and throat su

and an anvil Ginto the position which the but-

tonor throat had occupiedin part—thatis,ina |

position below the cutter—the forward pomt
of the anvil being in line just back of the line
of movement of the upper needle. The an-

vil is earried upon an arm ¢, (see Figs. 4 and
12,) which is integral with the said holder or
sleeve K and Whlch is back of the rotary

support K-,

Upon the starting of the machine the up-
per end of the support E?, the throat, looper,
and lower needle are tilted out of operative
or sewing position and the anvil moved into
operative position, the parts then bearing the
relation to each other represented in Iig. 12,
and the cutter immediately moves downward
to cut a buttonhole-slit in the material held
by the clamps and upward to the original po-

612,604

stitching mechanism are then moved back
again to theiroriginal position, (shown in Ifig.
4,) in which they are held during the stitch-
ing. The stitching then immediately begins
from the rear end of the buttonhole. The
tilting movements are given the rotary sup-
port and anvil by means of an arm ¢', pref-
erably integral with the anvil-support, and
which extends back and hasin its end a cam-
slot ¢*, and an arm ¢%, extending downward
from the cutter-lever ¢°, which has a cam-pin
g® on its lower end, which enters the cam-slot,
(see I'igs. 1, 4, and 12,) so that the crank-disk
C’' during its rotation not only operates the
cutter-lever, but also serves to move the lower
part of the stitching mechanism out of posi-
tion and the anvil into position preparatory
to cutting and return the said parts to their
original position at the completion of the cut-
ting operation. The cam pin and slot lock
the parts in each of the two positions. The
said cam-slot g°ismadelongenough to provide
rests, into which the cam-pin may run to pro-

vide a rest for the anvil during the cutting

and to meet the requirements mused by the
adjustment of the cutter-lever. The rotary
support is turned forward and backward by

~ mea,ns of a pinion ¢%, which preferably is in-

egral with the 1‘0ta1y support and which is

' enﬂ'aﬂ'ed by the rack ¢* at the lower end of

the lower S-shaped rack-bare'l, the said rack-
bar at its rear end being attached tothe arm
10 of the yoke-slide 1% above described, the
upper and lower S-shaped rack-bars being
thereby moved In unison in turning the up-
per and lower sec¢tions of the stitch-forming
devicesin stitching around Lhe eye and in re-
turning them.

The connections between the lower rack and
the pinion and between the auter end of the
lever e!* and the lower end of the reciprocat-
ing bar ¢® are so formed as to permit the tilt-
ing of the pinion and needle-bar in relation
to said rack and the end of said lever, respec-
tively, the teeth of the rack being cut away
at the corners to provide play (see IFig. 20)
and the end of the lever being connected
with the end of the bar ¢® by means of a
forked connection having curved upper and
lower faces. (See Fig. 19.)

The traveling frame, stitching devices, cut-

ter, and anvil are moved backward and for-
ward in relation to the cloth-clamps and upon
and in the bed by means of the cam-groove B*
in thecam-wheel B'on a stud /2, whichisfast to
the lugs A/, extending downward from the un-
der bracket of the traveling frame. A station-
ary cam-pin H,fixed tothestationarylug % en-
ters the cam-groove. Upon the turning of the
cam -wheel the traveling frame is fed inter-
mittently backward and forward and the cam-
wheel moves with it. The wheel is intermit-
tently turned to provide the frame with a
step-by-step feed by means of the gear-teeth
i, formed in its outer edge, and a pinion 7t
on a shaft 2°, and this shaft /* is intermit-

sition, and the anvil and under section of the | tently turned by means of a cluteh, , compris-
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ing a disk £° fastened to its end and having |
a.chamber upon its inner side,which forms a

.short rim or ring A7, with which the dogs A° |

[’ engage as they are turned in one direction.

These dogs are shaped as represented 1n Fig.

30, and each is connected with the oscillating
hub 7Y, as represented—that is, each has the
inner end 1, which bears :.—1*‘—"&111813 a shoulder

h1* in the hub, and a spring' h*®, attached to
-Hach dog

the hub, bears against each dog.
has a cross-recess A'*at its outer end,through
which the rim of the disk extends.

freelyon this rim; but as thedogs are tm ned
in the reverse direction their ann'le in rela-
tion to the rim is so changed that they cluteh
the rim and carry the disk with it.
is given an oscillating movement by means
of the cam /1 on the edge of the disk ¢! on
the main shaft A and a lever I, pwofed at
Iv*" to the end of the long stud, which carries

~at its opposite end the intermediate’ gear a’.

This lever is connected at its lower end by a
link /*® with an arm or lever A!% extending

from the hub. The cam serves to move 1311e.

lever, and consequently the hub, in one direc-

tion, and a spring /*, eonneeting a part of the

traveling frame with the end of the arm or

lever A, serves to move it in the reverse di-.

rection and to maintain the upper end of the

lever in contact with the cam i or the lever.
This

in contact with an adjustable stop. /1%
stop varies the throw of the lever, and conse-
quently the extent of the rotation of the feed-
wheel B', each reciprocation of the needle,
and the degree of movement of the frame.

Itis desirable tochange the feed of the trav-

- eling frame according as the spacing of the

40

are separated by spaces of greater width.

stitches of the buttonhole require, and if the
stop *is adjusted so as to decrease the throw

of the leverthe stitches of the feed of the trav-

eling frame are shorter and the spacing of the
stitches less. If it is moved in the opposite
direction, the feed is coarser and the stitches
It
is therefore apparent that the end of the lever

does not constantly bear on the cam /2%, the.

- cam coming in contact with the end of the le-

eo

ver only for the purpose of giving it the re-
quired movement, At all other times it is
separated from the cam and held by the stop.

- T'he stop is represented in the form of an an-

55

gle-plate and as adjusted upon the traveling
frame by means of slots and set-serews, (see
Ifig. 5;) but I do not confine myself to this

pmtwulm means for adjusting the throw of“

the lever.
The feed-wheel B’ is mclesed by a sheet-

 metal band, which acts to cover the teeth, and

60

thereby pr event dirt from reaching them, and

also as a frictional deviceinr etardmw the T0-

tion of the wheel, so that the momentum of

- the feeding movement will not throw the

wheel farther than is desired. The stress

with which it bears upon the wheel may be
varied by means of the adjusting-serew which

connects its two ends.  (See Fig. 4.) It is

As the
hub 1s turned in one direction the dogs ride

T'he hub

elasive.

attached by an angle- plece to the tra‘relmw |

frame.
The ela,mp pla,te D is supported upon the

‘bed-plate of the machine, and its forward end
18 made thin and carries the elamps D', which
‘are of the usual character, there being two of
them, each comprising a lower plate d* and

an uppel jaw d°, the upper jaws being at the

‘ends of the spring-arms d? and moved toward

the lower plates and the jaws being separable
to stretch the material, the movement of one

Jaw and plate causing the other jaw and plate
The

to be moved 1n a reverse direction.
clamps and clamp-plate do not travel back
and forth.
however, in relation to the throat. This is
obtained by pivoting the clamp-plate at d° to
the bed-plate of the machine and by mount-
ing at the rear end of said plate a cam-roll d7,
which bears against the face of the cam ®on
the feed- wheel B'. (See Figs. 82

and 35%, in-
) - This cam is s0 sha,ped as to impmtto_
the forward end of the clamp-plate and clamps
a very slight and eradual lateral movement

75

Slor _.

- They have a lateral movement,

90

at the beﬂ'mmnﬂ* of the stitching of the but-

tonhole. (See the diagram 1eplesen‘red in
Fig. 36, also Figs. 32 and 83. ) The object of
thl& 1abel al movemenb is to cause the line of
stitches to be diverted from a central position

95

at.or beyond the rear end of the buttonhole- |

slit to a position at one side of the buttonhole-

slit at the extreme rear end. Theclamp-plate
and clamps then remain stationary during
the backward movement of the frame and
stiteching devices in stitching of one side of

100

the buLtonhole and until the enlarged end

~of the buttonhole is reached, when the cam

¢’ again moves the clamps Iatelally first in

the same direction in which it first moved

them (see Fig. 34) and then in a reverse

105

direction untll it has moved the clamps a -

‘distance just as great upon the other side of -
the buttonhole- sht (see I'ig. 35,) when the

clamps are again mo_ved slwhtly In a reverse

ITC.

direction and held during the stitching of

the other side of the eye to or very nemly
to the end of the buttonhole-slit, when they
are again moved in the same dnectlon to
catuse stltches to be sewed across the line of

stitching of the buttonhole, (see Fig. 35 %,)and
the stltehmﬂ' 1s stopped. th the clamps in

the posi;tfion, leaving the last stitch or two
upon the same line that the first stitch or two

were taken, and this provides a finished end
or bar to the rear end of the buttonhole-slit,
the two lines of stitching extending into each
other and interlocking at sald rear end The

cam d° being a f&ce-_cam a spring d° is em-
ployed. to hold the cam_-roll in contact there-
with. (See Fig.4.) The cam also causes one
other movement of the clamp-plates. |

1t will be seen that if the needles are ro--

tated in the position in which they are at the
completion of the last stitch of the stiteched

buttonhole, as represented by the diagram
| Kig. 35%, theupperneedle will be e&rueda por-

115

stitehes first formed at the beginning of the
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tion of the length of a stitech beyond the posi-
tion which it should occupy for the beginning
of the stitching of the next buttanhole in or-

der, and the said cam (8 is therefore formed

to move the cam-plate laterally sufficiently to

~cause the clamps to be broughtinto the proper
relation with the stitching mechanism or to

the position representedin Fig. 52. Thisaddi-
tional movement of the clamp takes place
after the completion of one buttonhole and
before the stitching of the next and while the
buttonhole-stitehing devices are being re-
turned to their normal position, and it is ac-
complished by mecans of a dog N on the side
of the lower S-shaped rack-bar,which as the
rack-bar is moved backward rides against the

end n of a rock-lever n', pivoted at »° and

the upper arm n’of which engages by its end
the clamp-plate at n* and moves it laterally
sufficiently to move the cam-roll d’ from the
face of the cam when a movable section d'
of the cam 1s released, and by a spring moved
back of the cam-roll and serves to maintain

the cam-roll and the clamps 1in their new po- |

sition. Thisspring-acting section of the cam
is provided by the piece n°, which slides in a
oroove 7%, contained in the said
oroove. It has at one end a shoulder nS,

Whleh is brought into contact with the roll as
thesame appr oaches the end of 1ts revolution,

and the roll serves to hold this sliding section
while the cam continues to revolve; but upon
the movement of the cam-roll from the cam,
as above specified, this sliding section is re-
leased and by its spring n’ moved back of the
cam-roll, and when the machlne is again start-
ed the _c&m starts on this movable cam-sec-
tion and from its new position, the said slid-
Ing section acting as a part of the cam. The
stitching mechanism is turned backward to
its original position after the completion of
the stitching of the buttonhole and after-the
belt has been shifted from the pulley ¢’ to the
pulley a and the gear-wheel C started.

In Figs. 32 to 354, inclusive, I have repre-
sented a dotted base-line extending through
the eenter of the pivot of the elamp—pla,te and
the lower needle. Thisline Ihave numbered
1, and I have also represented in the same
fﬂ'mes, excepting Ifig. 533, a full line num-
bered 2, which is tke median longitudinal line
of the clamp plate. This last named always
extends through the longitudinal center of
the buttonhole, and the relations which these
lines bear to each other represent the variouns
positions which the clamp-plate and button-
hole being stitched bear to the base-line and
the stitching mechanism at various stages in
In IFig. 33 I have
represented by dotted outline the position of

the cutter-anvil in relation to the said base-

line 1 and to the clamp-plate median line 2,
which 1s then coincident with the base-line.

As I have above explained, the gear-wheel
18 stopped, so that it is caused to turn from
one-half to three-quarters of a revolution be-
fore the cam 7, which it carries on its back

face, begins to operate the backturning mech-
anism. This cam is connected with the yohe
by means of a cam pin or projection 7', ex-
tending from the side of yoke f° at the rear
end, ::Lnd as the cam bears upon it it moves
the yoke and the S-shaped rack-bars forward
byacontinuous movement, turning the stitch-
ing devices backward quickly and continu-
ously to their original position.

It will be understood that the yoke and S-
shaped rack-bars are intermittently moved
while the stitching is progressing, the feeding
cam-wheel having a step-by-step rotation,
while the returning-cam has a continuous ro-
tation.

1 have represented the clﬂmps as automadt-
ically spread after the operation of the cutter
and before the beginning of the stitching of
the buttonhole by means of a lever £, at-
tached to the stationary bed and having a
projection &' at its inner end, which is adapt-
ed to bear against inclines £, formed on the
clamp-arms, (see Ttig. 6,) and this lever is
moved by a rock-lever k® pivoted at k* and
havingashortarm A° which engages the outer
end of said lever, and a long arm £° which is
adapted to be moved by the pitman operat-
ing the cutting-lever and during its down-
stroke after it has actuated the cutter.

The clamps are automatically unclamped
at the end of. the stitching movement Dby
means of a lever m, pivoted to the head b at
m' and against one arm of which the starting-
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lever is moved in starting the machine and

held by the cam which bears upon the clamp-
plate. This moves the other arm-m? of the
lever forward, and as the stitching mechan-
ism is turned this arm 1s engaged by a spring
m?, carried upon the upper S-shaped rack-
bar, and this engagement is maintained until
after the stitching, when upon the reverse
movement of the rack-bar in turning back-
ward the stitching devices the sald lever m 1s
drawn backward, forcing the starting-lever
forward and turning the cam which bears
upon the clamp-arms sufficient to release
them and permit them to move upward.

The momentum of the stitching mechan-
18Sm 18 immediately checked after the trans-
fer of the belt from the pulley ¢ to the pulley
o largely by means of the lever o, which bears
against the edge O of the cam-disk ¢! and
which is held against the same with consid-
erable force by a spring. This lever oper-
ates a thread-tension. |

It will be seen that the racks for turning
the stitehing mechanism are reciprocated at
the desired mtewals in both directions by
cams, the first of which acts intermittently
and the second continuously, and that the
racks when not acted upon by the cams re-
tain a stationary position because of friction.
It will be noticed that the stitch-forming de-
vices and their supporting-frame travel back-

- ward and forward upon the bed only the

length of the buttonhole to be stitched, and

that the frame is stationary during the action
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-of the buttonhole-cutting devices.
- ganization of the nmehme enables it 1o be
constmcted on simpler lines and with fewer
-and lighter parts and more cheaply than ma-

chmeg of similar character of which I have

‘knowledge.
thus fully debCl 1bed my invention,
desire to secure by Lebtels P&tent [

IIawnﬂ
Iclaim and
of the United States—

1. In a buttonhole-smmhmw ma,ehme ‘Lhe

- combination of the bed-plate of the machine,

20

30

35

a work-clamping mechanism held fixed upon

the bed-plate during the stitching of each
- straight side of the buttonhele and laterally
moved upon the bed-plate during the stiteh-

ing of the eye, a frame mounted upon said
bed plate movable intermittently forward
and back thereon, the length of the button-
hole to be Stltched and stltch-fmmmfr de-
vicescarried by smd frame held statlonawm

the frame during the stitching of the sides

but in a position on one side reversed from
that of the other and rotated step by step

substantially a half-rotation during the said
traversing movements of sald work- clamplnﬂ‘

mecha,msm

2. In a buttouhole stltchmn‘ machine, the
combination of the bed-plate Of the machme
a work-holding and slit-spreading clamp, a
buttonhole- eutter held in operative relation

to the clamp at the beginning of the opera-
tion of the m&chme the thloat of the ma-
- chine, its support, _thé under complemental
- stiteh-forming devices, the cutter-anvil and.
means for moving the throat, its support and

. 8a1d under eomplemental stiteh-for ming de-

40
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- viees out of position and the cutter- anvﬂ into

position, and for reversing said movements,

‘whereby the cutter-anvil is moved into oper-
ative relation with the cutter during the cut-
ting of the bufttonhole-slit and is then re-
turned to its original or inoperative position,-

and the throat, 1ts support and said under
complemental stitch - forming devices re-
turned to their operative pomtmn, as Lmd for
the purposes set forth.

3. In a buttonhole-stltchmw maehme, the

combination of the bed- -plate of the machine,
a work-holding and slit-spr eading clamp and
“means for moving it laterally :;113 the begin-
‘ning and ending of the stitching of the rear

end of the bﬁttenhole in a manner o catlse

the stitches to cross each other at the rear
end of the buttonhole, devices for also pro-

viding the sald clamp with lateral movements

~during the stitching of the eye of the button-
hole, and means for holding the clamp sta-
tionary upon the bed at all other times, with.
a stitching-frame mounted upon the bed- |

plate, stiteh- forming devices carried by said

frame and means for moving said stitching-
frame with an intermittent or step-by- Step,
feeding movement backward and forward
lengthwise the frame and buttonhole and
means for operating the stitch-forming de-
-vices and turning them a half-rotation dm-.
.;nfr__t11e_t1axfelslnﬂ' or lateral movements of

This or- | sald clamp n the stltohmw of the eye of the

buttonhole, and. devices f01 returning the

stitch-forming devices to their ouﬁlnal POSI-
tton after the completion of the st1tehmn‘ of

‘the buttonholeand the Stoppm g of their gmtch-

ing action. .

4. Tn a buttonhole- stitehing maozllme the
combination of the bed-plate of the machine,
a work-holding and slit-spreading clamp,

75

means for plOVldll’lﬁ‘ 1t with lateral move-

-ments during the stitching of the eye and for

holding it statlonmy dmmo* the stitching of '

the stmwht sides of the buttenhale mth a

sald frame, a buttonhole -cutter, an anvil for
the s

of operative position and means actuated af-
ter the operation of the buttonhole-cutter to

‘move the frame and stitch-forming devices
-backward and forward upon the bed with a

step-by-step feeding movement, and devices

- for actuating the stitech-forming mechanism
-and for turning the

same 1n one direction
during the traversing movements of said

-- elamp and in the reverse direction at the en d_
of the stitching operation. -

5. In a buttonhole—smtchmn‘ illachlne the

combination of the bed-plate of the machine,
a work-holding and slit-spreading clamp, a
stitcher-frame,stitech-forming devices mount-

ed upon the fr. ame, a buttonhole-cutting jaw

above the bed- plate of the machine and &
cutter-anvil below the bed-plate of the ma-
c¢hihe movable independently of the stitcher- .
frame into and out of operative relation with

the cutter, and devices for actuating the cut-

ter-anvil, the stitcher-frame and stltehuw
devices, as and for the purposes set forth.

6.. In a buttonhole-stitching machine, the

‘combination of the bed-plate Of the machine,
‘a work - holding and slit- spreading clamp,
-means for later ally moving it in 1espect to the
bed-plate at the benmmm and at the ending
of the action of Lhe smtchmn devices and f01
| also laterally moving it dmmﬂ the stitching
“of the eye of the buttonhole and for holdmn*

the work stationary at -all other times, a

stitcher -frame, means for moving it length-

Sa
frame, stitch-for ming devices mounted upon

same, means for actuating the button-
hole~<3utter and moving the anvil into and out

90

95

100

105

I1IO

1-15 .

wise the bed- plate stitehing c1ev1ec~s cmued .

thereby, buttonhole- euttmﬂ* devices, means -

for interchanging the p051L1011 of a portion of

the stitch- formllw‘ devices and the cutter-an-
-vil, and devices ,fm starting and stopping the
operation of the buttonhole cutting devices
and for starting and:stopping the opemtio,n .

of the frame-feeding mechanism and stitch-
ing deviees, as and for the purposes set forth,
. The combination in a buttonhole-stitch-

120

125

ing m:—;Lchme of an automatw buttonhole-cut-: .

1311’10* mechanism comprising a cutter, an anvil

--and means for _tempmmﬂy substituting the
anvil during the cutting operation for a por-
tion . of the E:tlteh forming devices, a worlk-
clamp for holding the WOII{ during the oper--

ation of the buttonhole- -cutter, and means for

moving said clamp laterally at the beginning
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and at the ending of the action of the stitch-
forming devices and also laterally during the
stitching of the eye, a frame, stitch-forming
devices mounted thereon, means for moving
the frame backward and forward with a step-
by-step movement, means for actuating the
stitching devices and a connection between
the buttonhole-cutting devices and the frame-
feeding and stitch-actuating mechanism to
automatically start the operation thereof at
the completion of the operation of the but-
tonhole-cutting devices, means for automat-
1cally stopping the frame-feeding and stitch-
forming mechanism, and devices for automat-
ically returning the buttonhole - stitching

.mechanism and the clamp-plate laterally to

their original or starting position automatic-
ally actuated upon the stopping of said frame-
feeding and stitcher-actuating mechanism.
3. 1The combination in a buttonhole-stitch-
ing machine of the bed of the machine, a work-
holding and slit-spreading clamp mounted
upon the bed of the machine, a buttonhole-
cutting mechanism, the anvil of which is mov-
able into and out of operative position, stitch-
forming mechanism and frame, means for ac-
tuating the buttonhole-cutting mechanism,
stitch-forming mechanism and frame, means
for automatically spreading the clamp-plate,
for-moving it laterally during the stitching
of the eye and for holding it stationary dur-
ing the stitching of the straight sides of the
buttonhole, a starting-lever connected with
the work-clamps and with the buttonhole-
cutting mechanism touponits starting move-

ment close the clamps and start said mech-

anism, automatic devices connecting the but-
tonhole-cutting mechanism with the stitch-
ing mechanism adapted to be automatically
started by the buttonhole-cutting mechanism
and to automatically start the buttonhole-
stitching mechanism, devices for automatic-
ally stopping the action of the stitching mech-
anism at the completion of the stitching of
the buttonhole and independent means for
turning backward the stitch-forming devices,
restoring the clamp-plate to its original posi-
tion and automatically releasing the clamps
at the stopping of the stitch-forming mech-
anisin. .

9. The ecombination in a buttonhole-stitch-
ing machine of the movable frame and stiteh-
ing devices carried thereby, the cutter-lever
¢’ pivoted to the frame and operated as speci-
fied, the anvil G, the movable anvil-support
pivoted to said moving frame, its arm ¢’ hav-
ing a cam-slot ¢° of the shape specified, and
an arm ¢* depending from the cutter-lever
and connected with the said slot ¢*® by a cam
pin or roll. |

10. The combination of the throat E, its |
pivot-supportand undercomplemental stitch-

forming devices carried by said pivoted sup-
port, the upper stitch-forming devices and
buttonhole-cutter with the anvil G, its sup-
port ¢ and means for simultaneously moving
the two supports in one direction to méve the
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| throat and under complemental stitch-form-

ing devices and their support out of position,
and the anvil-arm and anvil into position and

for holding them for an instant in such posi-
tion, and to then move the said supports in a
reverse direction and tohold theminsaid last-
named position during the operation of the
stiteh-forming devices. |

75

11. T'he combination of the bracket or arm .
B3, the sleeve or holder E’ pivoted to said sup-

port,the arm ¢ carried by said sleeve or holder,
on the upper end of which the anvil G is
mounted and the rotary support E? also car-
ried by said sleeve or holder, and supporting
the throat and under complemental stitch-
forming devices, the upper stitch-forming de-
vices and the buttonhole-cutter, as and for
the purposes described.

12. In a buttonhole-sewing machine the
combination of the bed of the machine,a frame
B intermittently moved thereon forward and
back,an under bracket or support B® attached
to said frame I3 to be movable therewith, for-

30

sle

ward rests and guides 0* in the legs or sup-

ports 3¢ of the bed for guiding and support-
ing the forward end of said bracket, a saddle
E® pivoted to the forward end of said bracket
B?, under rotary complemental stitch-forming
devices mounted on said pivoted saddle, an
anvil-arm also mounted upon said saddle hav-
ing an anvil at its upper end, means for tilt-
ing sald saddle E° and for rotating said coms-
plemental stitch-forming devices, the upper
stitech-forming devices and the buttonhole-
cutter. o

13. In a buttonhole cutting and stitching
mechanism the combination of the bed-plate
of the machine, a movable stitcher-frame
mounted thereon having an underneath
bracket or support I3? which extends forward
below the work-clamp and throat of the ma-
chine and has one or more bearing-sections
at or near its front end, with the machine-
frame having a stationary rest below said
work-clamps and throat to receive and sup-
port said forward bearing-section of said
bracket, an anvil-arm mounted upon said
bracket or support B® to be movable there-
with, and the anvil carried by said arm, the
sald stationary rest acting to support the for-

ward end of said bracket, anvil-arm and an-

vil during the operation of the buttonhole-
cutter and thereby relieve said parts from
strain. o

14. The combination of the wheel C having
a hub ¢, the disk C', mechanism for automat-
ically engaging said disk with said wheel and
for automatically disengaging said disk from
sald wheel at the end of one full revolution
thereof, the buttonhole - cutter, its anvil,
throat -and under complemental stitch-form-

| ing devices connected with said disk and op-

erated during its revolution to move the an-
vil into and out of position, the throat and
under complemental stitching devices out of
and into position and to hold the anvil sta-

| tlonary for an instant during the cutting op-
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~eration and to reciprocate the buttonhole-
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cutter and the upper stitch-forming devmes

~as and for the purposes described. -

15, The combination of the wheel C the' ,-

disk C' actuating the buttonhole~cutt1nf“—'* de-
vices and meehamsm between the said w heel
and disk comprising a pawl ¢*! pivoted to the

~inner face of the dl%h ' and extendmn* into

- a cavity in the outer face of the wheel C, and

IO

the end of which is adapted to be moved upon

-an arc in said cavity toward and from the

L5

outer edge thereof, a pawl ¢'” attached to the
pawl ¢* and adapted to extend outward from
the cavity between the wheel and the disk, a
spring for moving the end of the pawl ¢*lout-
wardly attached Lo the disk C', the wheel C
having the cavity ¢* and the shoulders or

teeth ¢® with w hich the end of the pawl ¢® is

20

. 20

adapted to engage, and the lever ¢'7 pivoted

‘at ¢® having an. end ¢ which is adapted to

be moved into and out of engagement with
the end of the pawl ¢ and a starting-lever
pr eferably the lever for depr essing and clamp-—
ing the plates connected with said lever c®® to

"move the same to dlsenrraffe the end of the

lever ¢! from the pawl clo,

. 16. The combination of the wheel C the
- disk C' connected with the bu ttonhole-euttm o
‘mechanism, the eluteh between said Wheel
and disk, the clutch-actuating and stop lever

¢!, the handle C* and the tup ¢'* between it

“and the lever ¢!, whereby upon the move-

'35

“mentof the handle the. lever is disengaged
from the clutech, and whereby also, w1t110utj
restoring the handle to its 011{}111&1 position

- the 1eve1 1s left free to 1m111edmtely resume

its original or clutch-engaging position.

17. The combmatmn in a buttonhole éﬂt-ﬁ

- ting and stiteching machine of the main shaft

40
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A, the loose pulley a’ thereon, the pinion «*
connected therewith and the gear-wheel C
connected with said pinion, the pulley a fast
to the main shaft A, the disk €' operating the

“buttonhole-cutting mechamsm, a cluteh con-

necting the gear O with the disk C" ad&pted

to per mlt a suwle rotation of the disk ¢ and

a belt-shifter moved by the section o't of the
disk to shift the belt from the pulley ' to the

pulley «, whereby the main shaft A is started
and thmun‘h it the mechanism for feedmfr.
frame B and for aetuatmn the ﬂmlehmn‘ de-'

vices.

18. The combination of Lhe main bh&ft A
the pulley ¢ fixed thereto, the loose pulley ¢
loose thereon and opemtm a wheel 0, a disk

- C"and mechanism connecting it with the but-

- tonhole-cuttingmechanism, a clutch connect-

6_0

ing the wheel C with the dl‘:‘lx C' and a belt-
slnftel adapted to transfer the belt from the
pulley ' to the pulley ¢ upon the com pletion
of the operation of the buttonhole-cutting

- mechanism and to hold it upon the pulley o
- during the operation of the stitch-forming

| 65

deweee, and to then transfer it -to the pnlley
a’ whereby ﬂftm the nmchum comes to mst

‘tached to

it tmns eonsta,ntly the

19.

r 1&1&101{1111 gandslit-spreading clamps carried
at the forward end of said plate a rotary face-
cam and a cam-roll upon the rear end of said

| pivoted plate yieldingly held in contact with

sald cam which 1s constructed to move the
clamp-plate laterally during the stitching of
the eye of the buttonhole :zmd to hold it sta--

tionary during the st1tehmﬂ' of each stl a,lfrht
side of the bnttonhole | |

20. The combinationina buttonhole Stltch—"j"
| ing machine of the plate D pivoted to the bed

of the machine, the material-holding and slit-

spreading clamps carried at the front end of

sald plate, the movablé- stitching-frame and
devices upon it adapted to engage said piv-
oted plate and move the same latemlly while

they are traveling bodily with the movable |
‘-fmme

21. The édmbmatwn ina buttonhole-stltch-

ing machine of the bed of the machine, ma-
ter 1al-holdmfr and slit-spreading ela,mps Piv-
oted to smd bed and pmvlded with lateral
movements during the stitching of the eye of

the buttonhole and held st“t,tmnary during the

stitching of the sidesof the buttonhole, W]lel e-
by the Work is held stationary emeptmﬂ SO
far as it is given slight lateral movements
during the Smtchmﬂ' of the eye, a stitcher-

1

said pulley and the
wheel C until the cluteh connecting it Wlth

| the disk €' is set in operation. -
T'he combination of the bed of the ma-
chine, the plate D pivoted to the bed, mate-
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frame movable step by step upon the bed of .

the machine 1n a straight line backward and

100 -

forward, an intermittently-revolving wheel

| mounted upon. a horizontal axis or shaft at-
said frame whereby said wheel is

movable with it, a cam upon the face of said

‘Wwheel eonneeted with the clamps to move the
same laterally and a.cam-groove in the face
of said wheel connected. Wlth the bed of the
sald bed.
whelebv the frame is moved ‘backward and
forward, as and for the purposes described.

machine by a roll or pin fixed to

. 92. The combination of the lower bar €8,
the bent lever ¢! pivoted at e, a cam-groove
e’ in the back side of the rotary dmk el of

the main shaft connected with the upper end
of the bent lever ¢* by the lever ¢%® pwoteds-_
at e the npper end of which carries a cam-

Io5
IIO

115

pin which enters said cam-groove e and the

lower end of which is conneeted mth smd
bent lever e by a link e¥.

23.- The combination of thé needle bar hav-z

ing:the pinion F, the lower bar having the
pinion ¢*, the upper rack-bar I’ eaumd by

the arm b the forward-end of which engages
the pinion I, the lower rack-bar e, the for-
~ward end of whleh engages the pinion €%, the
sliding yoke: /3 hmrmﬂ‘the arms f9, f%to w hich
said barsare at{,aehed the rotary cam I? and
a cam-roll 10 carried bv the yoke and held in -

engagement with the ed ge of the cam by fric-

;.tmn Lhe sald cam 'bemn* const1 ueted to per-
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character specified of the pulley o',

mit the rapid backward movement of the yoke
and racks at the (301111)16131011 of the stitching
operation.

24. The combination of the bed of the ma-
chine, the frame mounted thereon to be mov-

~able as specified, the cam-disk B’ mounted

, l

upon the frame to travel therewith and con-
nected with the bed and having two cams
one of which is connected with the bed and
the other with the clamps, the said cam hav-
ing the gear /i° upon its outer edge, a pinion
7 to engage sald gear-teeth and means for
inter mlttently JOtEthB”‘ the sald pinion, com-
prising the shaft /2’ upon which it is mounted
a clutch upon sald shatft which is recipr ocated
by means of the lever h'° pivoted at 2!, the
cam 1 and the spring A%, all as and for the
purposes described.

25. T'he combination in a machine of the

ley a, the belt-shifter a?, a spring a! for mov-
ing it in one direction, a cam a!' for moving
1t in the reverse direction and means for hold-
ing the belt-shifter and releasing it at the in-
tervals stated, comprising the wheel B’ hav-

g in 1ts face a hole ¢, an automatically-

closing cover-plate carried by said wheel and
adapted to cover said hole, and an arm ex-
tending from the belt-shifter, the end a'® of
which is adapted upon the rotation of the
wheel B’ to act as a stop in holding the cover-

- plate while the hole is being uncovered, and

which hole then permits the lateral movement
of the belt-shifter,
upon the movement of the belt-shifter in a
reverse direction 1s adapted to be moved past

the end of said belt-shifter arm to close the

holeand preventthereturn of the belt-shifter.

the pul-

and which cover-plate’

26. The combination of the disk C’ operat- |

ing the cutting mechanism and connected
W1th the wheel C as specified and having the
section a! for operating the belt-shifter With
the belt-shifter having a hook-section to shut
behind the part a'! of the disk C’ and the said
wheel C and the cutting mechanism, as and
for the purposes descnbed

27. The eombmatwn of the belt-shifter, the
pulleys «, a’, the wheel Candalatch attached
to the belt-shifter and adapted to be brought
Iinto contact with a spring on the inner faee

- of the wheel C aS the belt is being shifted

from the pulley a’ to the pulley « and to lock
sald wheel from rotating between the end of
said spring and a stop thereon.

28. In a buttonhole-stitching machine the
combination of a cam caused to be actuated
after the operation of thestiteching device has
ceased, the stitching mechanism and means
for turning it, the clamp-plate, an intermedi-

ate connection between them and the cam

whereby the said cam causes the stitch-form-
ing devices to be turned backward and the
clamp-plate to be transferred after the com-

- pletion of the stitching operation.

29. The combination of the wheel C, a cam
thereon connected with the mechanism for
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rotatin g the stitch-forming devices to operate
the same after the completion of the stitch-
ing operation, and a stop upon said wheel for

| holding the same stationary until the belt-

shifter has been shifted from the pulley ¢ to

| the pulley ¢’ and in such relation to the said

stitching - mechanism -returning cam as to
cause said wheel C to make a portion of a
revolution before the cam is brought into op-
eratlon, whereby the cam is prevented from
turning the stitching devices until after the
needles have been removed out of the work.

50. The combination in a buttonhole cut-
ting and stitching machine, of the main shaff
A, thestitch-forming devices operated there-
by, the fast pulley a and the loose pulley &'
thereon, the wheel C connected with the loose
pulley to be operated thereby, the disk C’ con-
nected with the wheel C by a clutech and the
buttonhole-cutting devices, a belt- shlftel for
moving the belt from the pulley ' to the
pulley a at the end of the operation of the
cutting devices, and for moving the belt from
the pulley a to the pulley a’ at the end of the
operation of thestitching devices, means sub-
stantially as described for moving the said
belt-shifter, a stop for stopping the rotation
of the disk C' after it has been unclutched,
a stop for stopping the rotation of the wheel
C upon the transferof the belt from the pulley

70
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@', means for releasing said last-named stop
and for transferring the belt from the pulley

a to the pulley o' at the completion of the op-
eration of the buttonhole-stitching devices
and whereby the said devices are stopped and
a cam upon the said wheel Cbroughtinto op-
eration after the stopping of the buttonhole-

100

stitching devices and connected with them, .

whereby the stitching devices are adapted to
be turned backward to their normal position,
as and for the purposes described.

31. The combination of the frame B, the
wheel B’ having the frame-propelling cam B
and a metal band inclosing the said feed-
wheel and adapted to bear thereon whereby

116 acts as a cover to the teeth and also as a

retarding device for checking the momentum
of the frame at the instant the belt is shifted
from its actuating-pulley.

32. In a buttonhole-stitching machine the

combination of the bed-plate, the clamp-

plates, a cam for moving the clamp-plates lat-
erally after the completion of the stitching
operation from the position in which they were
at the end of the stitching operation to the

| position which they should occupy at the be-

ginning of the stitching of the next button-
hole in order, the stitching devices and means
for simultaneously turning them backward a
half-revolution at the same time that the
clamps are transferred, as and for the pur-
poses set forth.

33. T’hecombinationin &buLtonhole stitch-
ing machine of the clamp-plate, a cam-roll at
the rear end of the clamp-plate, a cam hav-

105
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ing a movable section held by the said eam- .
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- roll until the -clamp-plate is moved laterally

IO

. 20

- upper end of which engages the plate D at n*
~and a dog N on the slde of the lower rack-bar

30

to move the cam-roll from engagement with

the cam, and means for then moving said
movable section of the cam wher eby 1t 1S re-
turned under the cam-roll and devices for so
moving the clamp-plate and cam-roll while
the st1tch11w devices are inoperative.

34. The combination of the plate D sup-
porting the material-holding and slit-spread-
ing clamps connected with its actuating-cam

as described, the said cam having the mov-

able cam-section, a spring for holding the end

of said plate in contact with the cam, devices

for moving the end of the plate from the cam

- to permit the interposition of the movable

section of the cam between it and the end of
sald plates, as and for the purposes described.

50. 1The combination of the plate D pivoted
as described and supporting the material-

holding and slit-spreading clamps and a rock-

lever " pivoted at n* hmrmﬂ' an arm 7°, the

and w hleh dog engages said rock-lever as the

-sald rack-bar apploaehes the end of its for-
ward movement after the operation of the

stiteh-forming devices.
36. In a buttonhole stitehing maehme the
combination of the bed-plate of the machine,
a work-clamp mounted thereon, means for

- transferring it laterallyin one du*ectlon at the

- beginning of the stiteching of the rear end of

35

40

45

the buttonhole and in a reverse direction at
the end of the stitching of the rear end of the

buttonhole,a buttonhole-stiteching mechanism
movable lengthwise the buttonhole, means

for holding it stationary or for slightly mov-

Ing 1t at the beginning and at the end of the
stitehing of the rear end of the buttonhole
during the transferring movement of the

work- clamp whereby the stitehing of the but-
tonhole is begun by stitches of the same length

a8 those used in stiteching the sides and eye
placed closely together in the material at the

rear end of the buttonhole and in line there-

~ with, and whereby the stitching of the but-

_50
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tonhole is ended by the sewing on top of the
stitches first named of addmonal stitches of
same length as the sides and eye and a
compact d011ble~st1tehed bar thus formed ab
the rear end of the buttonhole. |

37. The combination in a buttonhole-stitch-

ing machine of an upper reeciprocating
str aln*ht eye-pointed needle and means for re-

c1ploc&tmw it upon a vertical plane, a.lower
reciprocating straight eye-pointed needle and

means for 1eelploeatmfr 1t upon a straight
line from below the work-plate at an mwle to
the plane of movement of the upper .needle

and across the same, a looper below the work-

plate and means for providing it with move-
ments past the upper needle to take the loop
therefrom as the upper needle is lifting from
its lowest position and carry the loop back of
the under needle as the latter needle is fall-
ing, and to then hold it over the under nee-
dle until the nnder needle has taken it and

' to then return it, by the same p%tll to lt‘S origi-

nal position, all as and for the pmposes Set
forth.

3S. The eombmatlon of the support E*; the

lever €%, the bar ¢® connected with the 16V61 e’

means. f01 reciproeating the said bar e the
inclined shdew&y ', the slide e therein, the
needle K’ attached the1 eto and 4 e@unectlon
betlween the free end of the levm e’ and the
slide. |

39. The combma,tlon of the SLI]_)pOlt K=, the

looper-holder pivoted to said support as. de-
scribed and movable laterally in relation

thereto, the looper E? carried by said looper-

holder and the lever ¢** having the cam-slot e*!

and lever ¢* having the cam e¥, both con-
nected with said loopel holder, one adapted

to reciprocate the same and the other to pro-

vide it with lateral movement, and the TeCip-

rocating bar e® eonneeued w1th the sald CAMS
e*” and 621 | -

13
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40. The combination of the 100pm-—1101del |

and the looper carried thereby, the laterally-
sliding support or pin to one end of which
the leopet holder is attached, the lever e

connected at its free end With, said pin, the

cam ¢¥ thereon, a reciprocating pin or bear-

ing-piece qctuated as specified to engage said
cam, and the spring % to return the looper-

holder and hold thelever with the cam in op-
elatwe relation to the end of said pin.
The combination in a buttonhole-stitch-

L mn maelnne of aclamp-plate having a lateral

movement at the beginning and at the end of

90-

95

I0CO -

the stitching of the rear end of the button-
hole, means for holding it fixed during the

stitehing of the straight sides of the button-
hole, means for moving the clamp-plate lat-
er ELH_Y 1n both dlrecmons during the stitching

105

of the eye and additional means for moving

the clamp-plate transversely in a ﬂuectlon_

the reverse of that in which it is moved at

the end of thestitching of thelast side of the.

buttonhole, which movement is made after
the stltchmﬂ* of the buttonhole is finished to

restore the clamp plate to its original posi-

tlon in relation to the stltchmn* mechmusm

and while the latter is being 10tated back to

1ts original position, the stl_tehmw mechanism

IIO

115

and means for imparting to it a step-by-step

feeding movement and for rotating it in one

direction during the stitching of the eye and

in a reverse dueetlon at the completion of

the stitching of the buttonhole. |

42. The eombmatlon of the reciprocating
bar ¢° a cross-pin e®* mounted thereon to re-
ciprocate therewith and having an end which
comes into contact with the cam upon the

120

125

side of a pivoted lever, with said lever €%, the
said cam e* thereon, the looper-holder e® u pon

which the looper is mounted, said pin being

connected with the upper end of the said lem_
ver ¢*® to be moved in one direction thereby,’

13¢

a spring e to move it in the reverse direc-
‘tion and the 100]_')01 E? carried by said looper-
holder.

43. The combination in a buttonhole cut-—_
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ting and stitching machine of the bed-plate
of the machine, the stitcher-frame and means

for moving it step by step backward and for-
ward upon said bed-plate, the stitching mech-

anism carried thereby, the lever C* mounted
upon the forward end of said frame, a crank
and means for providing it with a single con-
tinuous revolution, a pitman connecting the
crank with said lever ¢’, an anvil beneath the
bed-plate moved into and out of operative po-
sition with the cutter C¢ during the down-

ward and upward movements of the cutter

and held stationary upon the stitcher-frame
out of operative relation with the cutter dur-
ing the movement of the stitcher-frame, as
fmd for the purposes set forth.

44. The combination in a buttonhole cut-
ting and stitching machine of the bed-plate
of the machine, the stitcher-frame mounted
therkon, the Stltehmﬂ' mechanism carried
thereby, means for movin o the frame and ac-
tuating the stitching mechanism, the cutter-
lever and cutter mounted thereon, a crank-
pin-and means for providing it with one con-
tinuous revolution, a longitudinal adjustable
pitman connecting the crank-pin with the

cutter-lever, and an anvil, as and for the pm*-

poses set forth.

45. The combination in a buttonhole- stltch—
ing machine of a longitudinally - movable
frame mounted upon the bed of the machine,
buttonhole-stitching devices mounted there-
on, buttonhole - cutting mechanism also
mounted upon said frame to be movable lon-
egitudinally therewith, one section of which
cutting mechanism is above the bed-plate of
the machine and the other section of which is
below said bed-plate, and means for moving
said upper section toward and from the lower
section and for moving thelower section hori-
zontally into and out of operative relation

612,604

with the upper section, as and for the pur-
poses set forth.

46. Thecombinationinabuttonhole-stitch-
ing machine of the buttonhole-stitching de-

vices comprising a bed-plate, a work-clamp
laterally movable during the stitching of the
eye, a stitecher-frame movable lengthwise the
work-clamp and bed-plate, stitching devices
carried by said stitching-frame and rotated
during the stitching of the eye in one direc-

tion and at the completion of the stitching

operation in a reverse direction, a button-
hole-cutter above the work-plate, a cooperat-
ing anvil below the work-plate and means
for moving the lower complemental stiteh-
forming devices and the anvil laterally to
move the said lower complemental stiteh-

forming devices out of their operative rela-

tion with the upper stitch-forming devices
and the anvil into operative relation with the
cutter and to restore them to their original
positions,and devices foractuating the cutter.

47. In a buttonhole cutting and stitching

machine the combination of a laterally-mov-
able clamp with a buttonhole-cutting mech-
anism, the anvil and cutter of which are set
to operate slightly out of line to a median
line- passing through the center of the ful-
crum of the clamp-plate and the center of the
upper needle.

48. In a buttonhole stitching and cuLLmn'
machine a buttonhole-cutting mechanism the
anvil and cutter of which are setslightlyout
of line to a median line passing through the
center of the fulerum of the clamp- p]me and
the center of the upper needle.

CHARLES A. DAHIL.

Witnesses:
F. I'. RAYMOND, 2d,
J. M. DOLAN,.
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