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Patented Nov. 18, 1924, -

JAMES P. RITCHIE, OF AMHERST, NEW HAMPSHIRE, ASSIGNOR TO THE REECE BUTTON

HOLE MACHINE COMPANY, OF BOSTON, MASSACHUSETTS, A CORPORATION OF

MAINE. |

' BUTTONHOLE-SEWING MACHINE.

Application filed May 1, 1924. Serial No. 710317,

To all whom it may concern:

~ Be it known that I, James P. Rircaix, a

citizen of the United States, and resident

of Ambherst, county of Hillsborough, State
of New Hampshire, have invented an Im-

provement in Buttonhole-Sewing Machines,

of which the following description, in' con-
‘nection with the accompanying drawing, is
a specification, like characters on the draw-

ing representing like parts.

This invention . relates to buttonhole sew-
ing machines of that type which comprise
stitch-forming  mechanism, - work-holding
means, and a main cam for producing a rela-

tive feeding movement between the stitch-
~ forming mechanism
means during the stitching along the side
of the buttonhole and for rotating the stitch-
- forming’ mechanism about a vertical axis

and work-holding

thereby to form an eye at one end of the

‘buttonhole. - - .
The invention relates particularly to the
- means for operating the main cam and one
- of the objects of the invention is to provide
a novel mechanism which is well adapted

- for high speed operation.

Another object of the invention is to pro-

~ vide a novel means by which the feed of the

30
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- disclosed in the drawings.

40

‘moved ;

cam may be varied at the time that the

stitching is being performed around the eye
end of the buttonhole thereby to previde

for making a greater or less number of
stitches at the eye end. _ _

Other objects of the invention will be more
fully
with the following description of the select-
ed embodiment of my invention which is

Fig. 1 is a side view of a buttonhole sew-
ing machine having my improvements ap-

plied thereto with the driving pulley re-

Fig. .
mechanism for feeding the main cam;

Fig. 3 is a section on the line 3—3, Fig. 1;

Fig. 4 is a section on the line 4—4, Fig. 1;

- Figs. 5 and 6 are views showing different
types of buttonholes that may be formed

with my present improvements; - -

Fig. 7 1s a fragmentary view showing the

operation of the cam track 35 and lever 31;
Figs. 8 and 9 are modifications. '

forth on the bed plate.

hereimnafter set forth i1n connection

2 18 a,:'fr_agmentary plan view of the

The -lwork-holdi.ng means by which _. the

work is held during the stitching of the

buttonhole comprises the usual work clamps

55

1 which are adapted to clamp the work

against a work-supporting plate 2, these

parts being mounted on a bed plate 8. The

stitch-forming mechanism includes a needle
4 operating from above the work and also
suitable under thread manipulating mech-

chanism (not shown) which operates be-

neath the work and by which the upper and

under threads are concatinated in the usual

manner. The needle is carried by the usual
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needle bar 5 which reciprocates vertically in

a head 6. - -
- The stitch-forming mechanism and work-

holding means are capable of a relative

feeding movement for the formation of
stitches along the edge of the buttonhole and
in the machine herein shown this relative

feeding movement is secured by moving the

head 6 back and forth on the bed plate 3, 7 .
: -
“chines this relative movement is secured by

although In some buttonhole sewing ma-

moving the work-holding means back and

The stitch-forming mechanism in the ma-
chine herein shown 1s also constructed to be
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turned about a vertical axis so as to form
the stitches around the eye end of the but-
tonhole and this rotary movement is secured -

from a rock shaft 7 journalled in the head 6

~and having a gear sector 8 thereon which
‘meshes with a gear 9 associated with the
needle bar holder and also having another
gear sector thereon by which the turret sup-
porting the under thread-handling mech-

anism 1s rotated. |

The relative movement between the stitch-
forming mechanism and the work and also
the turning of the rock shaft 7 to rotate the

stitch-forming mechanism about the verti-

cal axis at the eye end of the buttonhole are
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derived from 2 main cam 10 which 1s sit-

uated. beneath the bed plate 8 and which is

provided on its periphery with worm teeth

meshing with a worm 11 on a feed shaft 12
all as usual in sewing machines of this type.

The stitch-forming mechanism is actuated

100

" from a driving shaft 13 which is driven from
a suitable pulley shown at dotted lines 14,

a clutch being provided for clutching it to
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. ' shaft 12 from the drive shaft 13, this mech-

and unclutching it from the drive shait as
usual. In sewing machines of this type it
is also usual to provide a pawl-and-ratchet
device for rotating the shaft 12, said ratchet
device being -operated from the drive
shaft 13.

- The parts thus far described are or may
be all as illustrated in United States Patent
No. 1,083,896, January 6th, 1914 and No.
462,865, November 10th, 1891 and form no
part of the present invention which relates
to a novel mechanism for actuating the

~anism being specially .designed to operate
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satisfactorily at a high speed and also being
constructed so that the spacing of the stitches
around the eye end of the buttonhole may be
varied as desired. | -

The pawl-and-ratchet mechanism for actu-

ating the shaft 12 comprises the usual -

ratchet 15 fast on said shaft 12 and spring-

pressed pawls 16 carried in an oscillating

pawl carrier 17 which is mounted on the

shaft 12. This pawl carrier is connected by

.25

a link 18 with an arm 19 of "an -oscillating

‘member 20 that 1s mounted to oscillate on a

_ hub 21 carried by the head or frame 6. This

30

oscillating member is formed with a forked

portion 22, the arms of which embrace a cam
23 fast on the drive shaft 13. Rotation of

the cam 23 operates through the fork 22 to
oscillate the member 20 about the boss 21,

~ such oscillating movement of the member 20

operating through the arm 19 and link 18 to
actuate the pawl carrier 17 thereby to feed

 the shaft 12.

40
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The member 20 is in the nature of an el-
bow lever, one arm of which has the fork

‘embracing the cam 23 and the other arm of

which 1s connected to the pawl carrier
through the link 18. This construction is
conducive to high speed operation without
undue jar or vibration. The connection be-
tween the link 18 and the pawl carrier 17 is
preferably an adjustable one for whrch pur-
pose the pawl carrier is formed with a slot-
ted arm 24 in the slot 25 of which 1s adjust-

~ ably mounted a block 26 to which the lower
~end of the link 18 is pivoted.

50

- around the eye
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 In stitching buttonholes with an eye it 1s
sometimes desirable to have the stitches
laced closely together and
other times it is desirable to have them more
widely separated. In Figures 5 and 6 1
have illustrated these two types of button-
holes. In Fig. 5 the stitches s around the
eye of the buttonhole are shown as placed

closely together while in Fig. 6 these stitches
are shown as spaced further apart.

My present invention relates to novel
means by which this spacing of the stitches

~around the eye of the buttonhole 1s con-

trolled. This is done by shifting automati-

- cally the pivotal connection vetween the link

65

18 and the arm 19 at the time that the stitch-
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ing around the end of the buttonhole 1s be-
ing performed. If this pivotal point 1s
shifted toward the center of oscillation of
the member 20 then the fecding movement
of the shaft 12 and cam 10 will be slower so
that a greater number of stitches can be
formed while the stitch-forming mechanism
is being turned about the eye of the button-
hole, while if the pivotal point is shifted
away from the center of oscillation then the
feeding movement of the main cam will be
increased and, therefore, fewer stitches will
be formed while the stitch-forming mecha-
nism is turning about the eye of the button-
hole. '

For thus controlling the position of the
pivotal connection between the link 18 and
arm 19 I have provided the following mech-
anlism. -

The arm 19 is shown as having a slot 27
therein in which is slidably mounted a block
28 to which the upper end of the link 18 1s
pivoted. This block has also pivotally con-
nected thereto one end of a link 29 that ex-
tends forwardly to a point in front of the
driving shaft 13 and the other end of which
1s pivotally connected at 30 to the end of
the long arm of an elbow lever 31, the short

arm of said lever being pivotally connected
at 32 to a bracket 33 which is secured to the

frame 6. The elbow of this elbow lever car-
ries a roll 34 which rests on a track 35 se-
cured to the bed plate 3.

36 indicates a spring which acts against

the long arm of the elbow lever and which

tends to force the latter to the left Fig. 1
and thereby yieldingly hold the roll 34
against the track 35. 'This track 35 1s situ-
ated so that as the head 6 moves back and
forth during the formation of the button-
hole the roll will travel back and forth on
the track and the track is constructed so that
the portion thereof on which the roll is trav-
elling during the stitching around the end
of the buttonhole 1s in the nature of a cam
surface which will shift the position of the
elbow lever 31 and thereby through the link
29 shift the position of the block 28 in the
slot 27. |

In the construction shown in IFi1g. 1 this
cam surface of the track is indicated at 37
and it has such a shape and is so situated
that when the stitches s are being formed
around the eye end of the buttonhole the
roll 34 will travel down the incline 37 thus

“allowing the upper end of the elbow lever

31 to swing to the left. This will move the
block 28 toward the center of oscillation of
the member 20 and will thus reduce the am-
plitude of movement of the pawl carrier due
to the throw of the cam 23. The main cam
10 will thus be fed at a reduced speed so
that an increased number of stitches will be
formed during the time that the stitch form-
ing mechanism is turning around the end of
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| Ithe buttohhdle. This will produce a button- I
hole of the typ

- the roll 34 will be lifted by the rise 38 thus
“throwing the upper end of the elbow lever
31 to the right Fig. 1 and shifting the block
This

10
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_ e shown 1n Fig. 5. o
If, on the other hand, the cam face of
the track 35 1s in the nature of a rise as

shown at 38 in Fig. 8 then during the stitch-

ing around the eye end of the buttonhole

28 away from the center of oscillation.

will give the pawl carrier an increased am-

plitude_ of movement so that the turning

~ movement of the stitch-forming mechanism

20

26

30

will be at a greater speed with the result
that fewer stitches will be formed at the eye
end of the buttonhole as shown 1n Kig. 6.

It is also possible to use the incline 37

‘to produce both types of buttonholes shown

in Figs. 5 and 6 by extending the short end
of the elbow lever 31 beyond the pivot 32
as shown at 39 and by placing the roll 34
either at the point shown in Iig. 1 of the
drawings or on the end 39 as shown in
g. 9. o -

The spring 36 is for the purpose of hold-
ing the roll 34 against the track and, there-
fore, when the roll is on the end 39 of
‘the elbow lever 31 the spring 36 will have

to be reversed as shown in Fig. 9. With
the construction shown in Fig. 9 1t will be

" observed that as the roll 34 travels down

the incline 37 the upper end of the elbow

lever 81 will be thrown to the right thus

- increasing the speed of feeding movement

- 3B

~ stitches around the eye of

40
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- ing the upper end of sald lever to move
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- The invention also cOmprisés means bv
which the spacing of the stiches 40 along

- crease the feeding

of the main cam with the result that the
the buttonhole
will be well separated. " .

the sides of the buttonhole can be varied.

The bracket 33 is shown as provided with

a. hub 41 which is mounted on the boss 21

and means are provided for adjusting the
‘position of this bracket about the boss.

"The head 6 of the machine is provided .
- with an arm 42 carrying a stop screw 43

which is adapted to engage the bracket arm
33 and by which the position of said arm

is determined. This bracket arm 33 s
locked in its adjusted position by means
of a set screw 44. If it is desired to 1n-
movement so that the .

stitches 40 along the sides of the button-

hole will be more widely separated the stop

screw 43 may be adjusted downwardly
thereby swinging the bracket arm 33 down-

wardly. This will move the pivot point 32

of the elbow lever downwardly thus caus-

to the right with the result that the block

28 will be moved further from the axis
of oscillation of the member 20, which will -
“increase the amplitude of movement of the

pawl carrier and thus increase the speed
at which the cam 10 is fed.- A reverse

movement of the stop serew 43 will result

the adjustable connection between the link
18 and the arm 24. .
Iclaim:

~in a reverse operation. This stopi screw
43 provides an adjustment which augments

1. In a buttonhole seﬁfi'ng- machine, :.the,,:.".

and work-holding means movable relative
to ‘each other, said stitch-forming mecha-

combination with stitch-forming mechanism

15

nism being rotatable about a vertical axis

at the end of the buttonhole thereby to form

an eye, of a cam for producing such rela-

tive movement, a feed pawl for feeding the
‘cam, an oscillatory pawl-actuating

mem-

80

ber having a fixed amplitude of movement,
adjustable connections between said mem-

ber and the pawl, the adjustment of which
varies the cam-feeding movement of said

pawl, a cam track, a pivoted elbow lever

having one arm connected to said adjust-
‘able connections, and a roll carried by said

elbow lever and operating on said track.

- 2. In a buttonhole sewing machine, the
combination with stitch-forming mechanism _
and work-holding means movable relative

80

to each other, sald stitch-forming mecha-

nism being rotatable about a vertical axis at

the end of the buttonhole thereby to form
an eye, of a cam for producing such rela-

tive movement, a feed pawl for feeding

the cam, an oscillatory pawl-actuating mem-
ber having a fixed amplitude. of movement,
adjustable connections between sald mem-

ber and the pawl, the adjustment of which

varies the cam-feeding movement of said

- pawl, a cam track, a pivoted elbow lever
‘having one arm connected to said adjust-

able connections, and a roll carried by said

‘elbow lever and operating on said track,
‘said cam track having a cam portion with

100
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which the roll engages while the stitch-

forming mechanism is turning about the eye
~ end of the buttonhole.

- 3. In a buttonhole seWing mach_inea' the
combination with stitch-forming mechanism
and work-holding means movable relative to

110

each other, said stitch-forming mechanism -
being rotatable about a vertical axis at the

end of the buttonhole thereby to form an

eye, of a cam for producing such relative

movement, a feed pawl for advancing the
cam, an oscillatory pawl-actuating member

having a fixed amplitude of movement and

having a horizontally-extending slotted arm,
a link for actuating the pawl adjustably
connected to said slotted arm, a cam track,

cam track. -

4. In a 'butmﬁhole sewing machine, the .

combination with a frame having a boss, of
stitch-forming mechanism and work-hold-

115
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“an elbow lever having its short arm pivotal- -
1y mounted and its long arm connected to
the  adjustable connection, and a roll car-

125
ried by said lever and operating on the

1B
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ing means movahle relative {o each other, a
cam for producing such relative movement,

a feed pawl for actuating the cam, an os-

cillatory member pivoted on said hoss and
& connected to said pawl, a bracket arm ad-
justably secured to said boss, an elbow lever
pivoted to said bracket arm, and connected
to the connection between the oscillatory

member and awl and a cam track for con-
trolling the posﬂnon of the elbow lever dur-

ng the relative .movement between the

stitch-forming mechanism and work-hold-
Ing means.

In testimony whereof I have signed my
name to this specification.

_ JAMES P, RITCHID
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