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No. 764,859,

UNITED STATES

Patented J uly 12, 1904,

PATENT OprricE.

DANIEL MILLS,
STANDARD SEWING MACHINE
CORPORATION OF OHIO.

OF PHILADELPHTA, PENNSYLVANIA, ASSIGNOR TO THE
COMPANY, OF CLEVELAND, OHIO, A

BUTTONHOLE-SEWING MAGHINE.

SPECIFICATION forming part of Letters Patent N 0. 764,859, dated July 12, 1904.
| Application filed November 8, 1898, Serial No, 695,837, (No model.) |

Lo all whom it may concern.:

Be it known that I, DaNIEL Mrrrs, a citizen

ot the United States, and a resident of Phila-
cdelphia, State of Pennsylvania, have invented
certain new and useful Improvements in But-
tonhole-Sewing Machines, of which the fol-
lowing description, taken in connection with
the drawings herewith accompanying, is a
specification. ' |

This invention relates to

machines. This class of machines are usnal A%
provided with a so-called ““buttonhole” mech-
anism arranged on the upper surface of the
bed-plate thereot, which is actuated from the
driving-shatt of the machine to communicate
the necessary movements to the work-holder,
whereby it will properly present the sides of
the buttonhole to the stitching mechanism of
the machine. In the operation of the ma-
chine such mechanism communicates a vibrat-
Ing movement to the work-holder in a direc-
tion transversely to the length of the button-
hole, whereby the sides of the latter may be
stitched as the worik-holder is moved in a di-
rection lengthwise of the same. and in the
machines as heretofore usually constructed
the whole or greater portion of such button-
hole mechanism is automatically moved or
shifted at each stitch, thereby producing an
undue strain on the machine and also tending
to greatly limit its speed. |

Having in mind the above, it has been the
object of my present invention to secure the
necessary movement of the work-holder with-
out movement of the entire buttenhole mech-

anism, whereby the machine may be run at a

greatly -increased speed and without undue
strain or jar to the same. This object 1 se-
cure by means of the novel construction and
combination of parts, as hereinafter set forth
in detail and pointed out in the claims.
Referring to the drawings, Figure 1 is a
plan view of a portion of the bed-plate and
supported mechanism of a buttonhole-sewing
machine embodying my invention. Kig. 2 is
a bottom view of a portion of the bed - plate
shown in Fig. 1. TFig. 8 is a cross-section
taken through line 3 3 of Fig. 2. and Fig. 4

buttonhole-sewing

¢, which is

| is a detail view showing the different relative

positions assumed by the work-holder and a
portion of its operating mechanism at differ-
ent times during the sewing of a buttonhole.

Lo explain in detail, ¢ represents the bed-
plate of a sewing-machine. Upon this bed-
plate, at the front end thereof, I have located

a plate 6, upon which the work-holder is sup-

ported and operated to properly cuide the
work relative to the stitching mechanism for
thesewing of abuttonhole. The work-holder.
tor the purposes of this mvention, may be of
any suitable construction, the same, as herein

-shown, consisting of a lower plate ', which
18 supported to slide nupon the plate b between

the undercut side walls of the latter and an
upper plate /% adapted to have a downward
pressure upon the plate &', so as to clamp and
hold the work placed between the same. The
means for holding the upper plate * against
the lower plate 4’ of the work-holder is omit-
ted from the drawings as not forming part of
my present invention, the same being clearly
shown and described in another application
of mine now pending bearing Serial No.
999,804. The work-holder is operated to re-
ceive its transverse or to-and-fro . movement
across the path of the needle and at right
angles to the length of the buttonhole by its
supporting-plate 4, which latter to receive
such movement is pivotally secured at one
end upon the bed-plate at 4° and at its op-
posite end is transversely slotted, as at b, to
recelve a headed scréw 2°, by which latter the
plate is guided and held from vertical move-
ment. ,
The mechanism for vibrating the plate 2,
and thereby the supported worlk-holder, 1is as
follows: A lever ¢, arranged substantially
parallel with the vibrator-plate 7 and having
connection therewith through the medium of
a pitman ¢, is forked at one end to engage
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with a fulerum-block & and is pivotally con-

nected at a point between its ends with a pin
located on the arm ¢ of a verti-
cally-arranged rock-sbhaft ¢, which latter is
journaled in suitable bearings in the bed-plate
of the machine, as more clearly shown in Fig.
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2 This rock-shaft ¢' is operated from the
driving-shaft 7 of the machine through the
medium of suitable mechanism to receive an

oscillatinge movement, whereby the end of 1ts |

arm ¢ will be caused to vibrate and commu-
nicate a like movement to the lever ¢ and con-
nected vibrator-plate 0.

As herein illustrated, the means for oper-
ating the rock-shatt ¢* from the driving-shaitt
of a lever ¢, which is loosely con-
nected at one end with the shaft ¢ and at 1ts
opposite end provided with an antifriction-
roll ¢, the latter being engaged by a rotating
orooved cam ¢, which communicates a posi-
tive vibrating movement to said lever e. A
fixed arm ¢, secured on the rock-shaft ¢ at
a point below the lever ¢, 1s provided with
two vielding or spring arms ¢ ¢, secured
thereto with their free ends engaging the
opposite sides of a pin &, located on the
ander side of the vibrating lever ¢. These
springs ¢® ¢ are of suflicl

cient strength when
acted upon by the lever ¢ to communicate a
rocking movement to the shaft ¢‘, and thereby

cause the plate 4 to receive a vibrating move-:

ment through the intermediate connections,
as described: but when the work-holder 1s au-
tomatically arrested at the completion of a
buttonhole by the engagement with the lever
¢ of a stop-lever « in a manner to be hereln-
after referred to the said springs will yield
ander the action of the lever ¢ without caus-
ing undue strain to any of the operating parts.
The cam & is carried upon a short shaft &,
which latter is journaled in suitable bearings
on the under side of the bed-plate and oper-
ated from the driving-shaft f, through the
medium of gearing ¢ and
ment of the work-holder in proper time rela-
tive to the stitching mechanism.

I will now describe the mechanism by which

the position of the work-holder 1s automatic-
‘ally changed or adjusted after one side of a

buttonhole has been stitched to bring the op-
posite side of the buttonhole into position to
be stitched.

Upon a fixed vertical stud
hed-plate of the machine, 1s a loose sleeve A/,
on. which is secured a former-cam A" This
former-cam is in two concentric diameters,
one portion being in ore radius, A2, and the
other portion in another radius, A, the two
portions, as herein shown, each being united
by a tapering step 2°. A bar or yoke 7, which
T will term the ‘‘former-yoke,” is provided
with an elongated slot ¢’ to receive the stud A
and be capable of alongitudinal sliding move-
ment relative thereto and is also provided
with two antifriction-rolls 2> thereon, which
closely engage with the opposite sides of the
former-cam /4%, whereby the yoke z will be op-
arated and controlled by the latter. The yoke
7 is provided with a slot ¢’ at one end to re-
ceive a post 2* and be supported and ouided

., located on the

at that end thereby and at its opposite end 1s

A, to cause move-

764,859

nivotally connected with one arm, 7, of an el-
bow-lever 7/, which latter is journaled on the
apper end y* of the shaft ¢ at a point above
the lever-arm ¢, and at the end of its second
arm, ;°, carries thesaid block d, which forms
the fulcrum for the lever c.

In the operation of the machine the lever ¢
is operated by the lever-arm ¢ to receive a

70

vibrating movement, as indicated by the dot-

and-dash lines in Fig. 4, so as to communicate
o like movement to the vibrator-plate 6 and
supported work-holder during the stitching
ot the sides of the buttonhole, it being under-
stood that the worlk-holder is also being moved
at the same time in a lengthwise direction on
the plate » by means as will hereinafter be
desceribed. During such vibrating movement
of the lever ¢, while the sides of the button-
hole are being stitched, the former-cam /A is
being rotated, but without causing movement
to the former-voke 4, the rolls 2° 7° on the lat-
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ter being in engagement with the concentric

curfaces 4° and Af of the cam at such time.
After one side of the buttonhole has been
stitched, however, and the end of the same 18
reached the former-cam has been moved to a
position to bring its tapering step portions
7° ° into engagement with the rolls ¢° 2” on
the yoke 7 and gradually move the latter
in a lengthwise direction, as shown 1In the
drawings, until the said rolls are engaged by
the opposite concentric portions ot the former-
cam.. Such lengthwise movement of the yoke
; eauses the connected elbow-lever y to turn
on its fulerum and move the supported ful-
crum-block @ laterally, thereby shifting the
position of the lever ¢ and moving the con-
nected work-holder relative to the stitching
mechanism so as to change the stitching from
one side of the buttonhole to the other, 1t

being understood that during such oradual

lateral movement of the work-holder the but-
tonhole is being stitched across its end.
After such change in position of the fulcrum-
block d the same is held stationary during
the stitching of the opposite side of the but-

tonhole.. It will. thus be obvious from the

foregoing that the stitching 1s changed from
one side of the buttonhole to the other simply
by shifting the position of the fulerum-block
7 and without strain or jar to any of the
operating parts.
sewing of a buttonhole the worl-holder 1s
sutomatically arrested by the engagement
of the lever ¢ of the stop-lever . 'Thisstop-
lever. which is operative independent of the
rock-shaft ¢!, is pivoted at one end upon the
bed-plate of the machine at 2’ and adjacent
to its opposite end is formed with a recess 7"
‘1 one side thereof to receive a pin 2° on the
under side of the lever ¢ when codperating
with the latter to arrest its movement. The
means for automatically operating the said
stop-lever to cause it to codperate with the
lever ¢ upon the completion of the sewing of
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gagement with the rotating cam A",

764,859

a buttonhole comprises a rotating cam ',
carried by the sleeve 7/, against which a fin-
ger #° on the stop-lever is yieldingly held by
a spring 2%, the said cam operating to hold
the stop-lever in an inoperative position away
from engagement with the lever ¢ during the

operation of the machine in sewing a button- |
hole, but being provided with a notch @'
therein, which is moved to a position to re-

ceive the finger «° and permit the stop-lever
being moved under the action of the spring
+* into operative locking or holding engage-
ment with the lever ¢ as shown in Kig. 1,
upon the completion of the buttonhole. The
operation of this stop-lever is more fully de-
seribed in my said pending application, Serial
No. 611,486. B

To regulate the length of vibrations of the
plate b and supported work-holder, so as to
vary the width or depth of bight of the stitch,
I have provided -the lever ¢ with a curved
slot ¢ for the adjustable connection there-
with of the pitman ¢. In this manner it will
be understood that as the adjustable stud ¢,
with which the pitman is connected, is ad-
justed in the slot ¢" a greater or less distance
from the fulerum of the lever ¢ the length
of vibration of the plate o will be increased
or diminished accordingly, and thereby enable
the operator to produce buttonholes of any
desired width of bight. .

The former-cam 2° may be rotated by any
suitable means, the means as herein shown
being the same as that illustrated and de-
seribed in my pending application bearing
Setrial No. 611,485 and in brief is as follows:
A gear %, made fast upon the sleeve 2', which
carries said former-cam, meshes with a second
gear X/, which is loosely mounted to rotate
upon a fixed stud Z* on the bed-plate of the
machine and connected with a ratchet-disk A7,
also mounted upon said stud so as to rotate
therewith. A lever Z', loosely pivoted upon
said stud Z° and provided with a pawl % for
engaging with the ratchet 4%, isalso provided
with a stud £°. located on its under side in a
position to engage with one side of an oper-
ating-lever 47, which latter is pivoted at one
end upon the bed-plate at £’ and at 1ts oppo-
site end is provided with a stud £’, projecting
downward through an opening in the bed-
plate to a position to be engaged by a cam i
on the driving-shatt /. A spring £", bearing
against the lever 4%, holds the same 1n opera-
tive engagement with the lever 4" and also
thereby holds the latter lever in operative en-
By this
arrangement of parts it will be understood
that as the lever A7is vibrated by the rotating
cam AP the lever A' will also be vibrated
thereby and cause its pawl 2° to engage with
the ratchet 4° and eive the same a partial ro-
tation and then recede to engage with a suc-
ceeding tooth of said ratchet. The ratchet A°
being thus rotated communicates a like move-

A

3

ment to the sleeve 2" and the former-cam
thereon through the medium of the gears /%

and &', -

The worlk-holder may be operated to shde
upon the vibrator-plate o and receive its lon-
oitudinal movement in a direction lengthwise
of the buttonhole by any suitable means.
The means as employed herein also being the
same as - that more fully illustrated and de-
scribed in my said pending application bearing
Serial No. 611,485 consists of a cam (not

the rotating sleeve 2’ and engages with two
pins or studs on a sliding plate 2, so_as to
communicate a longitudinal forward and
backward movement to the latter. This move-
ment of the slide-plate 7 is communicated to
the work-holder through the medium of con-
necting-levers # and o, which latter are piv-
otally supported upon the bed-plate at a point
between their ends, with their outer ends hav-
ing a slot-and-pin or equivalent sliding con-
nection with the slide-plate 7 and the lower
plate &' of the work-holder, respectively, so
as to allow for their movement in an arc, and
their inner ends each having a slot and con-
nected by an adjustable sliding stud p. By

“adjusting the position of this stud p in the

slot of the lever o the throw of the latter will
be varied, and thereby adjust the movement
of the work-holder accordingly to make but-
tonholes of different lengths, as may be de-
sired. | |

Having thus illustrated and described one
practical embodiment of my invention, 1 do
not wish to be understood as confining my-
self to the particular details of construction
and arrancement of parts set forth, as it will
be obvious that various modifications may be
made without departure from my invention.

Having thus set forth my invention, what I
claim as new, and desire to secure by Letters
Patent of the United States, 1s— '

1. Inabuttonhole-sewing machine, the com-
bination, with the work-holder, of a lever hav-
ing operative connection with said work-
holder, actuating means for imparting a vi-
brating movement to said lever, a second le-
ver carrying the fulerum for said vibrating
lever, means independent of the vibrating-le-
ver-actuating means for changing the posi-
tion of the fulecrum-carrying lever at certaln
predetermined times, and means for commu-
nicating a longitudinal movement to the work-
holder.

9. Tnabuttonhole-sewing machine, the com-
bination, with the work-holder, of alever hav-
inoe operative connection with said work-
holder, a rock-shaft having connection with
said lever to impart a vibrating movement
thereto. means, embodying yielding connec-
tions, for actuating said rock-shaft, an ad-
justable fulerum for said vibrating lever,
means for automatically changing the position
of said fulecrum at certain predetermined

shown in the drawings) which is carried on
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times, and means for communicating a longi-
tudinal movement to the work-holder.

3. Inabuttonhole-sewing machine, the com-
bination, with the work-holder, of a lever hav-
Ing operative connection with said worlk-
holder, a rock-shaft having connection with
sald lever to impart a vibrating movement
thereto, means for actuating said rock-shaft,
a pivoted lever carrying the fulerum for said
vibrating lever, means, embodying a rotary
cam, for operating said pivoted lever to change

the position of the fulerum ecarried thereby

at certaln predetermined times, and means for
communicating a longitudinal movement to
the work-holder. |

4. Inabuttonhole-sewing machine, the com-
bination, with the work-holder, of a lever hav-
Ing operative connection with said work-

said lever to impart a vibratine movement
thereto, means, embodying yielding connec-
tions, for operating said rock-shaft, means op-
erative independentof the rock-shatt for stop-
ping movement of the said lever, and means
tor imparting longitudinal movement to the
work-holder.

5. Inabuttonhole-sewing machine, the com-
bination, with the work-holder, of alever hav-
Ing operative connection with said work-
holder, a rock-shaft having connection with
sald lever to impart a vibrating movement
thereto, a driving-cam, yielding connections
tor imparting movement from said cam to
the rock-shaft, means operative incdependent
of the rock-shaft for stopping movement of
the said lever, and means for imparting lon-
gitudinal movement to the work-holder.

6. In a buttonhole-machine, the combina-
tion, with the work-holder, of a lever having

holder, a rock-shaft having connection with

764,859

operative connection with said work-holder,
a rock-shaft having connection with said le-
ver to 1mpart vibrating movement thereto
and being provided with yielding arms, means

engaging with said arms to operate the rock-

shaft, means operative independent of the
rock-shaft for stopping movement of the said
lever, and means for imparting longitudinal
movement to the work-holder.

7. Inabuttonhole-sewing machine, the com-

bination, with the work-holder, of a lever hav-

Ing operative connection with said work-
holder, a rock-shaft having connection with
sald lever to impart vibrating movement there-
to and being provided with yielding arms, a
driving - cam, a lever operated by said cam

and engaging with said yielding arms to op-

erate the connected rock-shaft, and meansfor

imparting longitudinal movementto the work-

holder.

3. Inabuttonhole-sewing machine, the com-
pination, with the work-holder, of a lever ar-
ranged above the bed-plate of the machine
and having operative connection with said

work-holder, a vertically-arranged rock-shaft

extending through the bed-plate and having
connection with said lever to impart a vibrat-
ing movement thereto, means located beneath
the bed-plate for actuating said rock-shaft,
an adjustable fulerum for said vibrating le-
ver, means for automatically changing the
position of said fulecrum at certain predeter-
mined times, and means for communicating a
longitudinal movement to the work-holder:

DANL. MILLS.

Withesses:
- Cuas. F. Daxg,
K. STEvENS.
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