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NATIONAL MACHINE COMPANY, OF TROY, NEW YORK, A CORPO-

RATION OF NEW YORK.

BU_TTONHOLE-SEWING_ MACHINE.

SPECIFICATION forming part of Letters Patent No. 741,340, dated October 13, 1903.

Application filed July 28, 1902, Serial No. 117,231,

(No model.

To all whom it may concern:
Beit known that I, JAMES T. HOGAN, a citi-

zen of the United States, residing in Jersey
City, county of Hudson, and State of New

Jersey, have invented new and useful Im-
provements in Buttonhole-Sewing Machines,

- of which the following is a description.

10

15

20

My invention relates to sewing-machines
which are specially adapted for stitching or
making buttonholes, and more particular 1y to
that class or type of buttonhole- stitching ma-
chines which form a straight bar across the
ends of the buttonhole or at right angles to

the length of the latter.

The ob,]eet of my invention is to provide a

buttonhole-stitching machine which will be
light-running, si.mple in structure, and con-
sequently capable of attaining high speed,
and one which will bind and bar a button-
hole rapidly and efiectively and produce a
buttonhole of great commercial value.

With these objects and ends in view my in-

- vention consists of the mechanism, parts, fea-
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tures, and combination of elements herein-
after described and claimed.

In the drawings forming part of this speci-
fication, Figure 11 i a side elevatmn of the ma-

chine, palt of the bed -plate being broken
away so as to show the mechanism whlch op-
erates the cloth-clamp and controls the posi-
tion of the end of the needle-bar-operating

pitman. Iig. 2is a detaill perspective of the
mechanism for vibrating the needle - bar.
Fig. 3is an elevation of the toggle-plates sep-
arated. Fig. 4isa bottom plan of the ratchet,
mechanism and stepped cam. Iig. & Is a
cross-section ontheline x « of Fig. 4, showing
the means for supporting the ratchet mech-
anism. Iig. 6 is a side elevation of the
ratchet mechanism and the means for actuat-
ing-the stepped cam. Fig.7 is a diagram-
matlc view of the buttonhole and I'ig. B is a

- perspective view of the machme, showmg the

position of the parts for beginning the but-
tonhole. Fig. 9 is a diagrammatic view of
certain portions of the machine, showing par-
ticularly the means for transmitting lateral

movement to the needle-bar and illustrating

results attained from cer tam inovements a,nd
ad justments thereof. -- |

q

Primarily it 1s to be understood that the
buttonhole-slit may be cut either before or
after the stitching operation; butin this ma-

~chine I prefer a cutting attachment or mech-

anism which will'automatically make the slit
substantially at the termination of the stitch-

ing operation; and in this connection it is to

be noted also that a stop mechanism will be

-provided, so as to bring the machine to a

stop at the end of each stitehing and cutting
operation.
form of stitch-forming mechanism may be
employed, provided it involves a movable

-gate in which the needle-baris caused to re-
ciprocate vertically; also, that any suitable

form of cloth-clamp may be used. None of
these mechanisms, however,isshown, because

it 18 desired to emphasize those parts which

constitute the salient features of my inven-
tion and avold confusion by showing details
and parts unnecessary to a clear undelbtand-
ing of the same.

111 this specification I wﬂl 1efel in describ-

inﬂ' the manner of stitching the buttonhole

to the ‘‘glit” thereof, and by this term or ex-
pression 1 mean to be understood as refer-
ring to that portion which lies between the

two series or lines of binding-stitches, and
‘this whether aslit has been cuat; ther'eim or not.

In stitehing a buttonhole on my machine
the binding-stitches are first placed on the
left side of the slit by a combined progressive
feed movement of the clamp and a vibratory
movement of the needle-bar at right angles

to the sald feed movement, the btltchlnﬂ' be-
ginning at the slit of the buttonhole or adJa,-'
'cent that end thereof which may be referred
Then the first set of -

to a8 the ““finish” end.
barring-stitches is formed by shifting later-
ally the working position of vibr ation of the
needle-bar and Slmllltdlle()ﬂ‘il}" Increasing its
vibratory movement, together with & cessa-
tion of the feeding movement of the clamp,
the increase in vibration being equal on both
sides of the slit and extending fo the extreme
outer edge of the stitching constituting the
two rows or series of binding-stitches, the be-
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It is to be further noted that any
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oinning of the barring being at the extrome

outeredge of thefirst series of binding-stitches

| and extending, as before noted, to the ex-
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treme outer edge of the second series of bind- | per end 4 of the vertical bar or rod 5, whose

ing - stitches, two or more of such barring-
stitches being piled in substantially the same
place across the end of the buttonhole-slit.
Then the second side of the buttonhole is
bound by a series of stitches produced by a
progressive reverse feed of the clamp com-
bined with a vibratory movement of the nee-
dle-bar of the same extent as the vibratory
movement thereof during the binding of the
first side of the buttonhole, the initial stitch

in the binding series being placed adjacent

the slit and extending from the last barring-
stiteh. This binding action is the result of
a still further lateral shift of the working po-

sition of vibration of the needle- bar com-

- bined with a simultaneous decrease in its vi-

20

39

bratory movement. Then the finish end of
the buttonhole is barred by a series of stitches
piled one upon the other and produced by a
cessation of the reverse feed movement of the
clamp and a lateral reverse shift of the work-

1ng position of vibration of the needle-bar and

a simultaneous increase in the vibration
thereof, the increase in vibration being equal
on both sides of the slit and to the same ex-
tent as that employed in producing the first
bar, such bar-stitches extending from the ex-
treme outer edge of the second series of bind-
ing-stitches to the extreme outer edge of the
first series of binding-stitches, the last two or
more barring-stitches, however, being pro-
gressively shorter than the first several

- stitches made in the bar and being progress-

35

ivelyshortened toward the first series of bind-

~ing-stitches. It is to be noted that in pro-
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ducing the buttonhole aceording to my inven-

tion the working position of vibration of the
needle-barisseveral timesshifted or changed,
30 as to produce the binding-stitches on op-
posite sides of the slit or of the central line
of the buttonhole and the barring equally on
both sides of said slit or line—that is to say,
the change or shift of the working position of
vibration of the needle-bar is multiplex and
18 in one direction or the reverse, according
to which side and end of the buttonhole are
being stitched. |

As before noted, the clamp for holding the
work may be of any usual form, and the mech-
anism for actuating the same may be of any
well-known character for giving the clamp
a simple progressive feed crosswise of the
bed-plate, then causing it to come to a full
stop, then causing it to be fed progressively
In the opposite direction across the bed-plate,
and again come to a full stop. It will be ob-
served that these are simple, ordinary, and

- well-known movements in the art, and in con-

6o

- bar 1 transversely to the buttonhole-slit con-

- pitman 3, which in turn is sleeved upon a

sequence no details of the mechanism for pro-
duacing the same have been illustrated.
The mechanism for vibrating the needle-

sists of an ordinary pivoted gate in the head
2 of the machine, connected pivotally to the

pin 3% carried on the elongated flattened up-

inner side carries a pin 6, acting as a journal
for an antifriction-roll 7, which runs in the
track or guideway 8 of the members of the
toggle mechanism hereinafter deseribed. The
end of the pitman is held to pin 3* by a screw
3°.  The vertical rod 5 is connected pivetally
at 1ts lower end to a lever 9, fulerumed to a
hanger 10 on the bottom of the bed-plate.

Intermediate its ends the lever 9 is provided

with a lug 11, adjustable by screws 112 pass-
ing through slots 11° in lever 9, which con-
tacts with the stepped cam 12 for the purpose

of shifting the vertical rod, as hereinafter de-

scribed. Said verticalrodisprovided wiih an
adjustable collar 13 and is surrounded by a
colled spring 14, one end of which rests upon
the bed-plate-and the other end of whieh is
confined and controlled by said collar.

A cam-disk 15 is secured to a gear and sup-
ported on a short shaft, pin, or serew 15* in

the overhanging arm of the machine and is-

operated by an ordinary gear from the main
shaftin said arm. Said cam-disk is provided

with a cam-groove 16, in which runs an anti-

friction roll or pin 17, carried by a lever 18,
Journaled in the overhanging arm and longi-
tuadinally slotted at 19. A plate 20 is secured
to the overhanging arm and is slotted at 21
for the passage of said pin or roll 17. Said
plate 20 carries a second plate 212, journaled
centrally thereon by a pin 22, projecting
therefrom and entering an aperture 23 in the
secondary plate, said latter plate being cir-

' cularly adjustable by means of curved slots

24 and adjusting-screws 25 entering the pri-
mary plate. The secondary plate has ful-
crumed thereto at 26 the member 26’ of the
toggle mechanism, the other member 27 be-

ing pivoted to the member 26’ at 28 and be-

Ing longitudinally slotted at 29 for the pas-
sage of a guiding-screw 30. The toggle mem-
bers 26" and 27 are provided with side flanges
or shoulders and constitute a guide for the
friction-roll 7, earried by the pitman 3 and
the vertical rod 5. The member 26’ of the
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toggle mechanism is bifureated at 31 on op-

posite sides, so as to receive the tongues 32
of the other member of the toggle mechan-
ism, sald parts sliding freely, so as to give
ease of movement. A link 33 connects the

fuleram 28 of the toggle mechanism with the

vibrating lever 18, in the slot of which the

other end of said link is adjustable by the

clamping-screw 33* for the purpose of chang-
ing the extent of vibration of the needle-bar.
The bar 34, connected to the primary plate,
extends transversely across the needle- bar
pitman and is provided for the purpose of
preventing the end of the latter and the end
of the vertical bar or rod 5 from springing
away from the track or guideway 8 in the tog-
gle plates or members. |

The pitman 35, actuated in any suitable

manner from the vertical shaft 36 of the ma-
chine, is pivotally connected to the plate 37,
| which carries a double-pawl device for actu-
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ating the double-ratchet mechanism. The | line thereof, as at ¢, and the progressive feed

bed-plate has secured thereto a depending

stud 88, which earries the two ratchet-plates,

the upper one, 39, of which has the extended
hub 40 journaled on the stud.and the lower
one, 41, of which is journaled on a short pro-
jection 42 of said stud and is held closely

against the latter by means of a headed screw

43 and an intermediate friction-washer 44.

- IO

20

The pawl-plate 37 is journaled on the ex-
tended hub 40 of the ratchet-plate 39. The
upper ratchet-plate 39 has its entire circum-
ference toothed, while the lower ratchet-plate
41 has a portion 41* only toothed, which por-
tion 41* extends beyond the teeth of the other
ratchet-plate. The lower ratchet-plate has a
concentric slot 43%, through which projects a
pin 442, fixed in the upper ratchet-plate.. The
lower ratchet-plate is also provided with two

cireularly-adjustable plates 45 46, which are

“caused to project more or less over the ends

of said concentric slot. The pin 44* also ex-

tends into the forked end 48 of the crank-
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plate 49, connected to the pinion 50, earried
by the stud 51, journaled in the bracket 52,
secured to the under side of the bed-plate,
which pinion mesheswith the gear 53, having

on its under side the stepped cam for actuat-

ing the vertical rod 5, which shifts the end of
the pitman 3 relative to and along the toggle

mechanism. The gear 53 is provided with g
- gleeve 54, secured to a short shaft 55, suitably

journaled in the bed-plate, and at the upper
end of which shaft 55 is the slotted disk 50,

to which the link 57 is clamped, which link |

is connected to the slide-bar 58, guided be-

tween parallel bars 59 on the bed-plate, and

which slide - bar suitably supports a cloth-
clamp 60 and gives the same its feed move-
ment. | | | ‘

The cam 12, which operates the vertical rod

'5, has two inclines a ¢, separated by an inter-

mediate horizontal portion b, and at the other
end of the extensive horizontal portion d, oc-
cupying substantially a half-cirele, are two

“abrupt steps or shoulders ¢ g and between

them a short horizontal portion f. Hxtend-
ing from the second shoulder g

h, corresponding to the horizontal portion d,
but lecated in a different plane.

The pawl mechanism consists of the short
pawl 61, spring-pressed toward the lower
ratchet-plate 41* and having a contact edge

which is only wide enough to engage said |

lower ratchet-plate, and along pawl 62,spring-
pressed toward the ratchet-plates and having
a contact edge broad enough to engage both
the ratchet-plates. |

When the ratchet-plates are actuated, the
pin 44?, carried by one of them, actuates the

pinion 50, which in turn actuates the stepped

cam 12 in the direction indicated by the ar-
row x by meshing with the gear thereof.
The mechanism in the position shown in

Figs. 1 and 8 will start the buttonhole by

to the first
incline ¢ is an extensive horizontal portion

|
|

the stepped cam.

and vibratory movement of the needle-bar
will produce the binding-stitches along the
edge of the buttonhole-slit at /&, such binding-

| stitehes being produced while the lug 11 18

traveling along the extensive surface d of
When the lug reaches the
shoulder or abrupt portion ¢, the spring 14
causes the lug to suddenly shift to the short

portion F and carry the end of the pitman 3

into coincidence with the fulerum of the tog-

gle mechanism, thus getting the full move-

ment of said mechanism and increasing the
vibration of the needle-bar and piling up sev-
eral barring-stitches 1 at the first end of the
buttonhole, this barring action taking place
while the lug is on the said short portion f,
said lug remaining sufficiently long on said
short portion to enable two or more barring-
stitches to be made or placed. Then the lug

abruptly shifts over shoulder g to the exten-
sive surface h of the cam, resulting in shift-

ing the pitman connection, with the rod 5, o

a point above the fulerum of the toggle mech-

anism and curtailing the vibratory move-

ment of the needle-bar, in which position the

parts remain during the reverse progressive
movement of the feed mechanism. When
the last of the second series or set of binding-
stitches 7 has been made, the lug will as-
cend the first incline @ to the short portion b
of the cam, which results in drawing the pit-
man connection into coincidence with the ful-
crum of the toggle mechanism and produces
a series of long barring-stitches n across the
end of the buttonhole, such barring-stitches
being placed while the lug is on said short

portion b of thecam. When the lug traverses

the second incline ¢, the pitman connection,
with the rod 5, is slowly drawn below the ful-
crum of the toggle mechanism, resulting in

a gradual shortening of the barring-stitches,
until the extensive portion d of the cam is

again reached, at which time the buttonholie
will be finished and the machine will be
caused to stop by any suitable stop mechan-
ism, as before noted. The short barring-
stitehes are indicated at o. :
- It is to be noted that Fig. 7 is merely dia-
orammatic of the buttonhole and that the
barring-stitches are in reality piled across the
ends of the slit, the spread arrangement in
Fig.7being for the purpose of clearly showing
the sequence and character of the stitches.
It will be observed that the adjustable con-
nection between the vibrating lever 18 and
the link 33 enables the length of both the
binding and barring stitches to be regulated
simultaneously or increased or diminished at
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will and that such regulation of the stitches,
both in the bar and in the sides of the but-

tonhole, is proportional and is accomplished

‘ by the single adjustment—that is to say, the

single adjustment regulates the length of the

I30

binding-stitches—and such adjustment nec-

egsarily entails a proportional regulation of

planting the first stitch adjacent the central | the length of the barring-stitches. Iurther-

[
l .




10

15

20
24

10

40
45
50

55

Jagrving

“each end of the buttonhole.

-more, it is to be noted that a slight adjust-
‘ment of the secondary plate 21* to the right

by swinging the same on its pivot-pin 22 in
the direction of arrow y, Fig. 1, will result in

increasing the width of the buttonhole-slit or
the distance between the two series of bind-
ing-stitches, while a slight adjustment of said

plate to the left or in the direction of the ar-
row z, Kig. 1, will result in decreasing the
width of the buttonhole-slit or the distance

‘between the two series of binding-stitches.
The several adjustments above noted are im-

portant features of my invention, and upon
them I desire to place particular stress.
Anotherimportant feature of my invention
18 the means for regulating the number of
stitches placed in each bar. The adjustable

plate 45, carried by the lower ratchet-plate

41, performs this function by controlling the

amountof movementthe tworatchet-plates 39

and4l mayhaveindependentlyof each other—

thatistosay, the position of said plate 45rela-

tively to the concentric slot 13* determines

the time the lower ratchet-plate 41 may run

independently of the upper ratchet-plate 39,
the time the lug 11 may dwell on the short

portions b f of the stepped cam, and conse-

quently the number of barring -stitches at
The adjustable
plate 46 is for the purpose of securing an ini-
tial relative adjustment of the two ratchet-

plates—that is tosay,to provide forthe proper-

operation of the ratchet-plate 41 relatively to
the ratchet-plate 39. :

The toggle mechanism herein described,
aside from being simple, compact, and easy-
running, produces some peculiarities of func-
tion upon which stress should be placed.
First, the direction of change or shift in the
working position of vibration of the needle-
bar is alternately in opposite directions and

equally from one side to the other of the but-

tonhole; secondly, the extent or amplitude of
vibration of the needle-bar in barring is in-
creased equally on opposite sides of the slit;
thirdly, the full throw of the toggle is given
when the connection of the pitman with the
rod 18 coincident with the fulerum of the tog-
gle-plates; fourthly, the adjustment of the
secondary plate to vary the width of the but-
tonhole-slit does not affect the length of the
stitches nor disturb the action of the toggle
mechanism, and, fifthly, during the formation

of a buttonhole the change or shift of the

working position of vibration of the needle-
bar is of a multiplex character. These vari-

- ous movements and the relative adjustments

60

of the various parts will be understood more
fully with reference to Fig. 9, which is a dia-
grammatic representation of the mechanism

- for transmitting the vibratory movement to

theneedle-bar. Certain of the parts—such,for
instance, as the lever 18, toggle-links 26 and
27, link 33,and the pitman 3—are illustrated

In thisdiagrammatic figure bysingle lines only

and their centers and range of movement by
dots and broken lines. The pitman 3, in con-

{ tial change to the line z.

741,340

| nection Wibh the vibrating-head carrying the

needle-bar, will itself have a movement either
equal orin direct proportion to any movement
of the needle-bar, and hence its inner end or
point of connection with the toggle-links may

forpurposesof thisspecification be considered
In such
i case line v v will represent the central line of

the movement of the needle itself.

the buttonhole oraline passing longitudinally
through the slit thereof. " A vibration of the
links in the manner before stated will pro-
duce a like vibration of the pitman, having

-an amplitude of movemeut and a position
of such movement with respect to the line

v v, a8 Indicated herein by the linex. When

the position of connection of the inner end of

the pitman with the links 26 and 27 is shifted
to a position common to both said links—that
1s to say, to a position coincident with their
pivotal connection witheach other—the vibra-
tion of the links will produce a vibration of
the pitman equal to the line z z, while the
shifting of the point of connection of the pit-
man 3 up to the point w on the link 27 will
result in a vibration thereof equal to the line

Y. - The line y and the line x are equivalents,

but are on opposite sides of the central line
v v, while the line z is a line extending in
equal directions upon both sides of the line

| vv. A shifting of the plate 21 about its axis

of rotation will result in shifting the positions
of thelinesx and y to a distance farther away
from or nearer to the line v v without substan-
A change of con-
nection between the links 33and the lever 18,
however,will result in an increase of throw of
the toggle-links 26 and 27, and hence a pro-
portionate increase in the length of the lines
x, Y, and z. |

1t will thus be seen that I have produced a
simple light - running buttonhole- machine,
and one having few parts and theinherent ca-
pability of high speed, also that my machine
produces a buttonhole having its ends firmly
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barred close to the binding-stitches, no gaps

or wide spaces being left between the binding

and barring stitches because the first bind-

Ing-stitch of each row or series is planted ad-
Jacent Lhe slit and the last binding-stiteh of
each row or series is carried praectically into
the bar or extended beyond the ends of the
slit. Hence the buttonhole will not spread
or gape at its ends. . _

The length of the buttonhole may be va-
ried in this machine in 2 manner common in
the art by adjusting the link 57 on the disk
56, thus changing the length of the feeding
movement of the work clamp or hoider.

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, is— -

1. A buttonhole-sewing machine compris-

ing stitch-forming mechanism, including a

vertically-reciprocating and laterally-vibrat-
ing needle-bar; mechanism for transmitting
such vibratory movement, including a plu-

| rality of vibrating members and a connection
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therefrom to said needle-bar; and means for |

shifting such connection from one said vi-
b1atmo* member to another. .

0. A buttonhole-sewing machine compris-
ing stitech-forming mechamsm including a
vertically-recipr oeatmﬁ‘ and laterally Vlblat-
ing needle-bar; mechanism for transmitting
such vibratory movement, including two vi-
brating members conn ected together but per-
Imtted movements relatively of each other,

and a connection therefrom to said needle-

 bar; and means for shifting such connection

20

- 38°

from one said vibrating member to another
and to a point common-to both said members.

3. A buttonhole-sewing machine compris-
ing stitch-forming meehamsm including a

Vertlea,lly-reclprocatm0' and laterally-wblat- |

ingneedle-bar; vibrating mechanism inelud-

ing a guide and means for imparting there-

to a range of movement constant at all times
during the operation of the machine, one
point of said guide moving to and fro upon

opposite sides of a straight line, another
point thereof moving to and fro upon one

side only of such line, and another point

thereof moving to and fro upon the other.

side only of sueh line; and means connect-
ing said needle-bar with the said vibrating
meehamsm and movable along said ﬂ'lllde
to and between sald points.

4. A buttonhole-sewing machine compris-
ing stiteh-forming mechanism ineluding a
vertleally-reeiproeatmc-' and laterally-vibrat-

~ ing needle-bar; vibrating mechanism includ-

35
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43

ing - a guide and means for imparting there-
to a range of movement constant at all times
during the operation of the machine, one
point “of said onide moving to and fro upon

opposite mdes of a stmmht line, another

point thereoi moving to and fro upon one
side only of such line, and another point

thereof moving to and fro upon the other

side only of such line; and means connect-

ing said needle-bar Wlth the sald vibrating

meehamsm at any one of the three ::ud

points, and for automatically shifting said
connection alonﬂ' sald gnide between said

points.
5. A buttonhole-sewing machine eomprls-

ing stiteh- fmmmﬂ mechamsm including a

vertically-r eclprocatmﬂ' and laterally- wbmt-

ing needle-bar; vibrating mechanism inclad-

55
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ing a guide having a range of movement con-
stant cmd umform at zﬂl times during the
sewing of a complete buttonhole, said ﬂu1de
meludmw a9 portion which moves to and fro
upon opposﬂze sides of a straight line, an-
other portion which moves to and fro upon

onesideonly of such line, and another portion
which moves to and fro upon the other side

“only of such line, and 3 member connecting
said vibrating needle-bar with said guide;
means for shlftmfr the connection of said
member along Smd cuide to various points
therein to effect changes of lateral move-
ments of the vibrating needle-bar necessary
for stitehing upon opposite sides of a straight

=

line and npon each side only of said line in-
dependent of lateral movement of the work
operated upon, and means for operating the
said vibrating mechanism.

6. A buttonhole-bemnfr machine compris-
ing stiteh-forming meehamsm including "a

Vertlcally reciprocating and laterally- vibrat- |

ing needle- bar; mechanism for transmitting
such lateral Wbmtlon thereto, including a

guide, vibrated about a fixed axis, a sup-

port for the guide held stationary during the
operation of sewing a complete buttoiuhole,
and a member eonneetlnﬂ' the needle-bar
with the vibrating guide and movable along
the same; and means for vibrating the Sald
guide to produee lateral movements of the
naedle bar for stitching on either side of
the buttonhole, and stitehing at the end of
the buttonhole, upon opposite sides of a cen-
tral line 'passing longitudinally through the
‘buttonhole independent of any Iateral move-
ment of the work operated upon. |

7. A buttonhole-sewing machine compris-
ing stitch - forming mech&msm including a
vertwally-rempmcatmrr and laterally- Vlblf'at-
ing needle-bar; mechanism for transmitting
such lateral wbmbmn thereto, including a
onide, vibrated about a fixed axis, a support
for the guide held stationary durmu‘ the opera-
tion of. sewing a complete butfon hole but ca-
pable of manual adjustment for different but-
tonholes, and a member connecting the nee-
dle-bar with the vibrating guide and movable
along the same; and means for vibrating the
said 0'111(16 to pwduee lateral movements of
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the needle bar for stitching on either side of

the buttonhole, and smtchmﬂ‘ at the end of
the buttonhole, upon opposite sides of a cen-
tral line passing longitudinally through the

105

buttonhole independent of any . lateral move- N

ment of the work operated upon.

8. A buttonhole-sewing machine ompris-
ing stiteh - forming mechamsm including a
ver tlcally reciprocating and laterally- Vlbrat-
ing needle-bar; mechanism for transmitting
such lateral wbratlon thereto, including con-
nected links mounted upon a support held
stationary during the operation of sewing a
complete buttonhole . means for vibrating the

I10
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said links; and means adjustable from one

said links to the other eonnectmﬂ' same with
the said needle-bar.

9. Inabuttonhole-sewing maehme tIhe com-
bination with stitch- formmﬂ* mechamsm in-

cluding a vertically- 1ecxprocat1ng and later-

ally- Vlbral}mﬂ' needle-bar, of mechanism for
transmitting such v1b1at01y movement in-
cluding an ad;l ustable supporting-plate, tog-

| gle- lmks carried thereby by pivotal connec-

tlou therewith toward their outer ends, said
links pivoted together at their inner ends,

and means adjustable with respect to said

toggle-links connecting same to said needle-
bar: and means for wbratmw said links.

10. In a buttonhole- sewing machine, the

combination with stitch- formmﬂ' mechanism
including a vertically-reciprocating and lat-
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erally-vibrating needle-bar, of mechanism for
transmitting such vibratory movement in-
cluding a plate adjustably supported about

an axis of rotation, toggle-links having their

outer ends pivoted thereto at points on oppo-
site sides of said axis of rotation, said links

pivotally connected together at their inner
ends, and a pitman adjustable with respect

to said toggle-links, connecting same with the
said needle-bar; and means for transmitting
a vibratory movement to said links.

117 In a buttonhole-sewing machine, the

combination with stitch-forming mechanism
ineluding a vertically-reciprocating and lat-
erally-vibrating needle-bar, of mechanism for
transmitting such vibratory movement in-
cluding a vibrating element and a pitman in
connection with said needle-bar, toggle-links

connected together at their inner endsand to
sald moving element, said pitman deriving
motion from the said toggle-links and having
means for adjusting it to various positions in -

connection therewith, and an adjustable sup-
port to the outer ends of the said links.
12. In a buttonhole-sewing machine, the

combination with stitch-forming mechanism
including a vertically-reciprocating and later-
ally-vibrating needle-bar, of mechanism for:
transmitting such vibratory movement in-
cludinga vibratory element, toggle-links con-
nected thereto, a pitman in connection with
sald needle-barand deriving motion from said
toggle-links, said pitman having means for

adjusting it to various positions of connec-
tlon with said toggle-links from a point com-

mon to both said links to points on either
‘side thereof, a support for said toggle-links, j-
and means permitting adjustmentof said sup-

' port but holding same stationary during the
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normal operation of the machine,

13. In a buttonhole-sewing machine, the
combination with stitch-forming mechanism
includinga vertically-reciprocating and later-
ally-vibrating needle-bar, of mechanism for
transmitting such vibratory movement in-

cluding a plate adjustably supported about

an axis of rotation, toggle-links having their
outer ends pivoted thereto at points on oppo-
site sides of said axis of rotation, said links
pivoted togetherat their inner ends, a pivoted
lever, means for imparting thereto a constant
degree of movement, a link connecting said
toggle-links with said pivoted lever and ca-
pable of adjustment with said pivoted lever
to various points toward and away from the

axis of its pivotal support, and a pitman ad-

justable with respect to the said toggle-links
connecting same with the said needle-bar.
14. A buttonhole-sewing machine compris-
Ing a stitch-forming mechanism including a
vertically-reciprocating and laterally-vibra-
tory needle-bar; meansforactuating the same
Including a toggle mechanism having two
relatively movable members, a pitman con-
necting the same with the needle-bar, and
means for shifting the pitman connection
with the toggle mechanism from one said

1
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mewmber to the other in order to change the

‘amplitude of vibration of the needle-bar.

15. A buttonhole-sewing machine compris-
ing a stitch-forming mechanism including a
vertically-reciprocating and laterally-vibra-
toryneedle-bar; meansforactuating the same
including a toggle mechanism having two
relatively movable members, a pitman con-
necting the same with the needle-bar, means
for varying the movement of the toggle mech-
anisin, and means for shifting the pitman con-

nection with the toggle mechanism from one

sald member to the other in order to change
the amplitude of vibration of the needle-bar.

16. A buttonhole-sewing machine compris-
ing a stitch-forming mechanism including a

{ vertically-reciprocating and laterally-vibra-

tory needle-bar; means foractuating the same
including a toggle mechanism having tworela-
tively movable pivoted members, the pivots
thereof arranged in a line inclined relatively
to the line of movement of the needle-bar, a
pitman connecting the same with the needle-
bar, and means for shifting the pitman con-
nection with the toggle mechanism from one
sald member to the other in order to change
the amplitude of vibration of the needle-bar
and also the working position of vibration
thereof. |

17. A buttonhole-sewing machine compris-
ing a stitch-forming mechanism including a
vertically-reciprocating and laterally-vibra-
tory needle-bar; meansforactuating the same
including a toggle mechanism, a pitman con-
necting the same with the needle-bar, means
for shifting the pitman connection with the
toggle mechanism relative to the latter in or-
der to change the amplitude of vibration of
the needle-bar; and means for adjusting the
toggle mechanism so as to vary the distance
between successive lines of stitches.

18. A buttonhole-sewing machine compris-

ing a stitch-forming mechanism including a

vertically-reciprocating and laterally-vibra-
tory needle-bar, meaus for actuating the same
including a toggle mechanism having two rela-
tively movable members, a pitman connect-
Ing the same with the needle-bar, and means
for shifting the pitman connection with the
toggle mechanism from one said member to
the other; and means for maintaining said
connection between the toggle mechanism and
pitman.

19. A buttonhole-sewing machine compris-
Ing a vertically-reciprocating and laterally-
vibratory needle - bar; means for actuating
the same including a toggle mechanism hav-
ing two relatively movable members, and a
pitman connecting the latter with the needle-
bar; and means for shifting said connection
relative to said toggle mechanism from one
said member to the other including a rod, a
cam for actuating thesame in one direction
and a spring for actuating the same in the op-
posite direction. :

40. A buttonhole-sewing machine compris-
ing a vertically-reciprocating and laterally-
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vibratory needle-bar; means for actuating | of contact between said lug and certain por- 10
the same including a toggle mechanism hav- | tions of the cam.

ing two relatively movable members, and a | In testimony whereof 1 have herennto

pitman connecting the latter with the needle- | signed my name in the presence of two sub-

¢ bar; and means for shifting said connection | scribing witnesses.

relative to said toggle mechanism from one | JAMES T. HOGAN.
said member to the other including a rod, a | Witnesses: |
lever supporting said rod and carrying a lug, CHAS. McC. CHAPMAN,

M. B. HOARE.

a cam, and means for regulating the period
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