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UNITED STATES

W phenk . sl s TP LS

BERNAED T. LEVEQUE, OF WENHAW. MASSACHUSETTS, ASSICNOR,

1,459,374
PATENT OFFICE.

BY MESNE ASSIGN-

MINTS, TO UNITED SHOE MACHTINERY CORPOBATION, OF PATERSON, NEW JERSEY,

A CHF PORATION QF NEW JERSEY.

BUTTONEKOLE-SEWING Mﬁ{”HINI

Application filed ﬁpri} 28, 1917

To all whom it may conceri

-~ Be it known that I, Benxvaikn T, Levegue,

a citizen of the United States, residing af

Wenham, in the rounty of Fscoy s State
6 of Massachusetts. have invented certuin new
and useful Improvements in Duttonhole-
Sewing Machimes; and I do hierehy declare
the fﬂﬁm‘rm to l)F‘ a full, clear. amnd exact
description of the invention, soch as will
enable others skilled 1 the art fo whaeh it
appertains to make and use the same.

The invention relates to buttonhole sew-
ing machines for working and barring the

10

ends of straight, buttonholes, ajtheugl some

15 of its features ave applicable to othey tope-

of buttonhole making machines.

It 15 the object of the invention to I
vide novel and improved feeding mecha-
‘nism which mav be readily adjusted Tor

20 sewing different lengths of lmit{mhn}{“: to
provide novel and improved actuating means
for the feediny mechanism winell i well
adapted for securing aecurate spacing nf {he
stitcheg when faper*m:’zwr 4t high =pecd, and

25 which mav be readily adjus o }m' diferent
lengths of buttonhales or different spaci g of
the aht-ar*heﬂ to provi itle novel h:“i i JrEoved

means for Nnm the evient of ihe Dntoral
vibration of the needie and the speed of the
30 feed mechapigme 1o formine the <ide and

barring stitches; and to ot herwige mmprove
:mﬂ qnmrhh* the varions parts and reeh -
nisms of the machine,
To these euds the imvention comprises (e
36 - featnres of con=traeciion und copmdanulions
of parts hereinufter deseribed and referred
to m the clamms, the advantuges of whieh
will be apparent to those Jilled in the art
from the following detailed deseription of
40 a machine embodying the variouns featuires
of the invention in their priferred forms,
In the drawmgs, Ifigure 1 1s a side elova-
tion of a machine embodving the immvention;
Fig. 2 is a plan view: Fig. 3 1= a front eleva-
45 tion: iz, 415 8 sectional view on line 4. Fig.

byt

3: Fig, 5 is a seetional view on fine 3, Fig. 24
g 6 is u sectional plan view on line 6. K 12,
]1: :—1}1{1 Fie. T 18 n sectional rwx on lne 7,
Fio. 1.

50 In the drawings the invention is shown
embodied 1n a machine for making straight
buttonholes with straight h'n'nﬂn u,htahe
acmws each Pﬂd 0f the b’{lttﬂﬂllf}lﬂ

c}_xme comprises 1n geneynl & stitch forming

The ma-

Berial No. 165_.,.105.

mechianism consisting of a vertlcallv recip-

rocating and laterally vibrating needle and
a shuttle located helow the work and CO-0P-

erafing with the laterally vibrating needle

in forming ilie overseam stitches along the
sides of the buttonhole, and the barring
strtches across the ends of the buttonhole; a

work clamp which s moved longltu{lma]ly
to space the stitcbes along the sides of the
binttonhole, and 1s moved lthI"ﬂllTﬁ’ to bring
the worl into position for sewing along the
apposite sules of the buttonhole, and into
}nminm for the forming of the barring
<titehies at the ends of the btlft(}nl’i{}]eS* and a
cufter for cutting the buttonhole slit after

the sewing is completed, which is operated

from the mechanism which stops the ma-
chine ot the completion of the sewing.

As chown, the needle 2 is secured in a
nendle ! ar 4 which 1= reeiprocated by a crank
tocarried on the rnd of the main driving
<ha ft ré,, and connected with the upper end
of the needle bar by a Tink 10, The needle
bar i« mounted to reciproeate in a swinging
carrier 12 mppmtm! on a stud 14 and oscil-
fated to laterally vibrate or jog the needle

har andd Ii(—"f‘*r”ﬂ through a link 16, the rear

end of which i f“*mm(*f*tml to an ‘tn::*tlmtm;:‘
!lj*.'i"'ﬂ‘n 1% The lever is oscillated by an ec-
centrie 2t which engages a b{"al‘lnﬂ in the

vprer end of The ]{‘Vm‘. and Is fnrmed on a

shaft 229 which makes one revolution for
cach Lwao revolutions of ihe shaft R, as will
Ly ot v Tfubiv deseribed, The lever 18 {38{311
lates whant a Tulerum stud 24 whiely e dPI‘IP“-S
i EZ; i block 26 engaging a o 0ove 48 1n

4
hi qu The tulerun “stud 24 18 secured
it a shide 30 which 1s mounted In a vertical
sdeway 32 1n the frame of the machine,
an<( may he raised or lowered to vary the po-
sition of the fulermm for the lever L8. and
ﬂtlti"“‘ vary the lateral or jogging move-
ment of the needle and needle bar in sewing
the comparatively short overedee stitches

i
11

along the sides of the lmttonho]e. and the

wnmp*‘mmwlv long barring stitches across
the ends of the buttonhole. The slide is
moved vertically at proper intervals by a

cam lever 34 connected by a link 36 with ‘the.

slide, and carrving a roll 88 arr anged to en-
gage the upper surface of a cam wheel or
cise 40 which malies one revolution for each
buttonhole. The disc 18 provided with two

diametrically opposite depressions 42 which
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30

36
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register with the cam rell 38, and eanse the
slide 30 to move downward, and thas in-
crease the Iateral vibration of the necdle
during the sewing of ‘the barring stitches.
As the barring is completed the roll rides
ot of the ilﬁﬂlt‘ﬁhlﬁﬂ, thus rasing the shdn
30 and reducing the hten] vibration of the

needle durine the sowing alone the sides of

the butfonhole. The shuttle 44 for co-oper-
ating with the laterally vibrating needle is
of well-known construe tion, and s oscillate
from a crank 46 on the shaft 8 through a
link 48, lever 50, urm 59, and rock shaft 51,
of usnal construction.

The holder for.eaveving the work com-
prises a plate 56 mounted to move Jongitu-
dinally and laterally on the bhase plate 38
of the machine, and a clamp 60 carried on
a clamp lever 62 mounted on the plate. The

lever 1s pivoted 10 a support 64 secured on

the upper side of {he plate, and the rear
end of the lever is connected by a link 66

with a treadle (not shown), by which the

operator may open the clamp to insert or
space the work.
held closed by a spring 68. The work holder

plate 56 is retained on the upper surface of
th? base plate 58 by the overhanging lugs
70, and by a plate 72 which 1s secured to
the under side of & cross bar 74 on the rear
edge of the plate. The plate 72 engages
hem ing surfwea 76 on the mu?er s1de of the
nase plate H8. and 18 pwﬁmll? conneeted
near Iits rear end to & block TR which is
motinted to slide in a guideway 8G {ormed
in the base plate.

The mechanmm for advaneing and retract-
ing the work holder during the sewing comn-
prises a series of feed cums having varying
throws, and a master feed cam actnating the
feed came to give the work holder a lengtls
of travel carr&qmndmg to the throw of the
cam which is actively connected with the
work holder.  The series of cams are so
mounted that any one of the series may be
artively connected with the work holder and
with the master cam to regulate or adjust
the travel of the work hrﬂder in ;u*{*m‘:h!‘m‘
with the length «f buttonhole whieh it
desired to make. The enmsmay be and pr*
erably are provided with dwells at their
opposite ends, so that the work holder may
he retained 1n fixed position dirving the sew-
iy ol the barring stitehes al each end of
the travel of the work helder and thus the
harring ~itchoes be formed one on ton of {he
nther, T the rmr-—-fz*m*tmn shows the serios
nf RN TR ves =Y oare 1{;3 ;nmi_ 1 Hm HIHIP '
sidde af wenm Jdiee $3, the sides of the orooves
peinngr formed by pibhs B0 projecting Drom the

. , N T U S T Ly
cneder fare of ihe diwes Thieer andy of the
Tiad E I k e 'm. ;3 11 . r: :'r--:: ;;. 1'1' .'E*L E"I;' I"':?E!j-{*‘. o ‘H'."'.':
171 fre= raH SPECRA R Gaibt o v MU bR bt prdveddtt o deewn
S ICTE SR TE E U SR SN AN BTSSR HE S 51 R A
o ir ’ . b i
pLaTIiierr s it b IR R T i) =
:!' {TF E’ﬂ BL ?;;.14'1 I! 5 :|! 'u%"_ F 1

The clamp 185 normally

1,459,374

friens or dwells at its opposile ends. and the
ATRI Y {*Hii‘%{ [H’H‘[HHM AT conmnecte [] !H Im‘hl‘i{"fl
portions S50 fhe Tength of which determines
the feneth of '“-’H.i] irparfed to the work
helder b that pavticoular cann, The cany dise
s so o monnted that anv one of the cams on
1t Hnoer faee [ty i HHiI“!lf TIAEE: CHE e
ment with o roli 00 earried v the Ll ﬁ_*
which connects the Hloek vs with the plate
2 of the work holder, The oiter emds of
the eam slots 82 are open and anohstrocted,
o that the roll sy prtes in or oot of th-
end of the cam m chancine {rom one cang
aof the servies Lo another,

The cam dise 8t 1« oseliated durme the
sewing of o buttonhole through o hink @1,
one vnd of which mayv bhe connected by oo
pivot serew 96 with anyv one ol a series of
Lroles 9% an the dise S50and the dither el of
which is conneceted to o can Tever 0 T’Iw
cam lever carries o roll 102 which, cneno
a cam groove 104 fornied on the ander fa

W the eane wheel HL 0 The e oroove 1”-1-.
forms o omaster feod cam of consfant thirow,
which oseallates the cam enrevine dise 8t

during the sewing of o Imiiunhnh l.iw IOy e-
ment Huiin'hwl to the wark holder heingr
determined hy the cam S which 1s engaged
by the cans roll on the holder.

The nember of stitehes which should be
formed durmge a single rotation of the cam
wheel 10 and a single oseillation of the feed
cang eaerier dise will depend upon the feed
cant wiich s aetively connected with the
an holder and with the cam wheel, and
the mechanis<m for potating the cam wheel is
thereofore so constructed that the speed of
the cam wheel with relation to the sewing

niechanism may be varied in aecordance
with the length of huttonhole being sewed.

It i alo desirable that the munber of bar-
ring stitehes formed at cach end of the hut-
tonhole shonld Le the same, whatever the
length of the buttonhele, and the mechanism
for rofat®g the cam wheel is therefore slso
so confrolled that the speed of the eam
wheel s the same during the bareing, what-
ever its adpustment for the sule stitehes, In
the construction shown, the cam wheel 40 14
secured npon the lower end of a shaft 106,
the upper end of which carries a4 worm
wiheel 108 engaged by a worm 110 an n shaft
112, The shaft 112 s driven tlirough a
spiral gear 114 secured thereto, and enw:—wm]
by a sprval gear 116 of one-half its diameter
which 1 seenrved to a shaft 118, The.imner
cnd ol the shaft 118 is provided: I With the
driven wmember 120 of a friction cluteh. the
drving member 122 of which is in the form
of o spieal geay
thees ;-'}w ¥ *.:"15 whi{ b omonmted iy axial ahign-
p{F he shaft 1150 The shaft 118 is
- limited Akid] maveinent in 1S
s, mai s forced in a direction to hold
dol member 120 110 ?h a“i“iltlr}!, with

124 formed on the end of
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the clutch member 122 by a spring 130. The
clutch forming part of the driving connec-
tions between the main shaft 8 and the cam
wheel is one form of means for' enabling
these connections to be broken for an inter-
val during each stitch forming cyele to de-
termine the speed of the cam wheel with re-
lation to the stitch forming mechanism. In
the construction shown the clutch is engaged
and disengaged during each revolution of
the shaft 8, and therefore during each stitch
forming cycle., by axial movement of the
shaft 118 and the driven clutch member 120,
The means for thus moving the shaft and
clutch member comprise a rod 132 extending
through the shaft and provided at its inner
end with a conical head adapted to engage a
conical recess in the clutch member. The
outer end of the rod is connected by a clamp-
ing screw 134 with a block 136 pivotally con-
nected to a lever 138. The upper end of the
lever is connected to the outer end of the link
140, the inner end of which is provided with
a bearing engaging an eccentric 142 on the
shaft 8. Through this mechanism the shaft

118 and the clutch member 120 are moved

axially during each revolution of the shaft
8, and during each stitch forming cyele, to
engage and disengage the clutch members
and impart an intermittent movement to the
feed cam and work clamp. The speed of the
cam wheel 40, and of the feed cam carrier
with relation to the sewing mechanism for
each stitch, will depend upon the length of
the period during which the clutch members
are 1 engagement. This period may be
varied in accordance with the leneth of the
buttonhole being sewn or the number of
stitches 1n a given length of buttonhole, by
adjustment of the rod 132 in the block 136.
This adjustment will vary the lost motion
between the conical end of the rod and the
clutch member 120, and consequently vary

the relative lengths of the periods during

which the clutch members are engaged and
disengaged.* |

In order that the speed of the cam wheel
may be the same during the sewing of the
barring stitches, whatever the adjustiient of
the rod 132, means is provided for auto-

‘matically controlling the clutch to secure
‘this result. In the construction shown this

result is secured by mounting the shaft 22
so that it may have a limited axial move-

ment, and providing means for moving the

shaft so that the clutch members will remain
in engagement during the entire revolution
of the shaft 8, or for a period which is as
long as the period during which the elutch is
in engagement when the disengaging mecha-
nism 1s adjusted for the shortest buttonhole.
The means’for moving ‘the shaft 22 axially
comprises a lever 144 pivotally connected to
the end of the shaft, and provided near its
lower end with a cam slot 146 which is en-

-0 =bra

cagod hy a pin 148 on the upper end of the
hhak 36, whieh., as heretofore described,
forms o part of the mechanism for varving
the amphitnde of the lateral vibrations of the
necdle, When the lever 34 to which the Iink
36 is connected s lowered to inerease the
amphitude of the vibrations of the needle for
the barring stitches, the finger 148 engages
the lower part of the cam slot 146 and forees
the shaft 22 and driving elutch member 122
toward the right. as v e 70 This move-
ment also earries the driven cinteh member
120 toward the right. thus increasing the lost
motion between the rod 132 and the driven
clitch member, so that the engagement of
the clnteh member s not affected by the re-
ciproeation of the rod 132, or is only affected
to the same extent as when the rod s ad-
justed for the shortest buttonhole within the
capacity of the machine. The movement 1m-
parted to the eam wheel and feed cam cur-
rier «lise will be the same during the barring,
therefore, whatever may be the adjustment
of the mechanism for engaging anl disen-
gaging the clutch during each edge stitch
forming cyele,

The mechanism for moying the work sup-
port laterally to properly position the waork
for sewing along the opposite sides of the
buttonhole, and to ,position -the work {or
the barring stitches and for the cutting of
a buttonhote shit, comprises a gunde block
150 grranged to engage a slot 152 in the
undder surface of the work holder plate 50,
and pivoted upon the upper side of aslide 151
which 1s mounted in a guideway in the b
plate. The slide is operated through n bl
crank lever 156, one end of which is «lofted
to embrace a pivot block 158 on the nnder side
of the <hide, and the other enmd of which
is adjustably connected to 2 Link 160 Ly g
pivot stud 162, The rear end of the hnk
15 connected to an arm 164 on the lower end
of a rock shaft 166, the upper end of which
15 provided with an arm 168 carrving a
roll engaging a cam groove 170 in the up-
per face of the cam wheel 40,

The means for eutting the hultonhole slit
after the sewing has been completed con-
prises a cutter blade 172 secured on the
lower end of a bar 174 which is mounte]
to slide vertically 1a a bearing in the ma-
chine frame. The upper end of the cutter
bar 1s connected by a Iimk 176 {0 the frond

end of a lever 178, the rear end of which

15 conrected by a hink 180 to a lever 152
mounted on the support 184 for the stap
plunger 186 of the stop mechanism. The
other end of the lever 182 is connected hy
a link 188 with an arm 190 secured to the
stop plunger. When the stop mechanism
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“buttonhole slit through the connection de-
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seribed, the parts being returned to their
normal position. as indicated in Vig. 1,
when the plunger rises into the *-tumnnﬂ de-
pression following the eam 194,

The mechanism for driving and siopping
the machine is similar in general eomstrues
tron to the driving and stopping mechanism
shown and deseribed in Patent No. 1,81 -
706, May 2, 1916, U comprizes s driving
pulley 9% carrying one wember of o Frie-
tion cluteh. the other member 195 of which
s seenred to the shaft % Fhe drivine
piulley s foreed moa divection to engawre the
chiteh members by a spring 200, The ¢lueeb
members  are  enguged and  disengaged
through a rocking eam dise 202, one Side
of which enguges pins 24 passing throngh
the cluteh member 198 and eagaging the
hub of the driving pulley. and the other
side of which carres cams 206 arranged to
engawre corresponding cams 208 on a fixed
dise 210, The rockene eam dise 202 15 con.
nected by a link 2132 to an arm 214 project-
ine from the support 184, and connected by
1 rod 216 with a starting treadle (not
shaown).  The support 184 {or the stop pllm
ror is maunted to swing on trunnlons 218

to move {he upper emd of the stop planger

[S6 into and ont of the path of the braking
and stop ean 194, The support is foreed
in a direction to hring the stop plunger into
the path of the cam l}}.,-" aosoring 220, When
the machine is to he stared, the treadls is
operated to draw Jdown the rod 216, and
thus swing the stop plunger ont of the path
of the stop s, and af the same time to
rock the cam Jdise 202 ip a direction to en-
rage the driving ehiteh. The parts arve re-
tained in this position by a latch lever (2222,
one arm of which Is av anged to enpage a
noteh’ 224 in the side of the rodd 216, When
the zewing of the huttoahole has heen com-
pleted a cam 226 on the cam wheel 4) op-
erates the lateh lever 292 to disengage it
from the noteh n the rad 216, thus releas-
ing the support 184 so that it is swung in
a direction to bring the stop phinger into
the path of the stop e:m by the spring 220,
‘This movement of the support also rocks
the cam dise 2902 to disengage the chiteh
hwmlmm During the forward revelntion
of the driving chaft 8 the stopping  and
braking cam 194 forees the stop plimﬂer

downward, thereby operating the eutter

above described, and as the shaft comes
into final position the stop pliunger moves
upward into the stopping depression 1 the
cam 194,

While it is preferred to employ the speaifie

and arrangement of parts
[ desertbed 1 ermbodying the m
vention in g nachine for =ewong straight
}'}}Hf!i?fﬁ;ﬁﬂii-i“?i RHHE harred E“It:‘.ﬁ"—g Ei’ “e‘ﬁ E
that this constroction gl arogvee

constric t.m:l
I NT Hm

e i'. N

ARG RRTEt

"-1

ment iz not esseniial, bul may be varied or
modified as found desirable or hest suited
to the constrction and arrancement of the
parts of the machine o whiceh 1t s to be
ctnbadied. It will also he unidertood that
certain features of the mvenlion are not ron-
fincd in their apphieation to a machime of the
type shown and deseribed. bt may he e
hodiedd with advantage in other
fvpes of hattonhole making muachimes,

Havine explaned the nature and ohject
of the mmventron, amd specihcally desceribed
one form of mechanism 1n which 1t may be
erthoricd, what s clanmmed 18—

1. A hattonhole sewing machine, having,
in combination, stiteh formine mechanism,
a wark nolder, feed mechanism for relutiv vhf
feeding the stiteh forming mev hanism and
work holder , 1 cliteh mtatl_ng i a uniform

dhrestion for actuating the feed mechanism,

atul mechanism for engaging the cluteh for
an luterval durimger each stiteh forming cvcle.

2. .\ hmttonhole sewing machine, having,
in combimation, stiteh frn*mmg Hiee lmmqm
i work holder. feed mechanism for rela-
trvely feeding the stiteh forming mechinism
and work hnldﬁr 1 cluteh rotating 1moa
umiform  direction for actuating the feed
mechanism, mechanism for engaginge the
clatch for an interval durimg each stiteh
forming cyvele, and means for varying the
interval of engagement.

3. A buttonhole sewing machine, having,
in combination, stitch forming mechanism,
1 shaft for driving the sanie, a work holder,
feedd mechanism, driving conpections  be-
tween the shaft and feed mechanism ins
chiding a clutch rotating i a uniform di-
rection, and mechamsm for engaging the

cluteh for an interval during each revolu-

Lo of the shaft.

1. A buttonhole scwing machine, having,
i eombimation, stiteh fﬂrmmg mechamsm,
a shaft for driving the same, a work hnlder
feedl mechanism, driving connections he-
twoen the shaft and feed mechanism in-
clading a clutch cotating in a untform di-
ree tmm mechanism for engaring the eluteh
for an interval during eneh revolution of
the <haft, and means fm varving the n-
terval of engagement to regulate the mave-
ment transmitted to the fwf-zd mechanism
d'urinﬂ' each stitch. formang eye e,

A buttonhole SeWING ma{‘hmo having,

in ffuﬂn.natlnn stitch formmg mechanism,

a work holder, a driving shaft for the stitch
formingr mevh&rmm feed mechanism,
{nvm;z connections hetween the shaft and
feedd mechanism including two concontric
sluteh members, and means for d:ﬂmxgamng
«a1d cluteh members by relative axwai wiove-
ment for an interval during each stitch
Forrnmr o t,f*h‘-"

A im?iimmﬂ? sewing machine, having,

1oeomsianation, stiteh forming merhanism,

forms or
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a work holder, a driving shaft for the stitch
forming mechanism, feed mechanism, driv-
ing connections between the shaft and feed
mechanism including two concentric clutch

‘members, means for disengaging said clutch

members by relative axial movement for an
interval during each stitch forming cycle,
and means for varying the interval, |

7. A buttonhole sewing machine, having.
In combination, stitch forming mechanism,
a work holder, a driving shaft for the stitch
forming mechanism, feed mechanism, a driv-
ing clutch member rotated in a uniform di-
rection from the shaft, a driven cluteh mem-
ber geared to the feed mechanism, and means
for engaging the clutch members for an
interval during each revolution of the shaft,

8. A buttonhole sewing machine, having,
1n combination, a needle Bar, mechanism for
laterally vibrating the same, a work holder,
feed mechanism, a clutch for actuating the
feed mechanism, mechanism for engaging
the clutch for an interval during each stitch
forming cycle, and mechanism for tempo-
rarlly increasing the extent of vibration of
the needle bar to form barring stitches and
for increasing the clutch engagement in-
terval during the barring.

9. A buttonhole sewing machine, having,
1 combination, stitch forming mechanism
including a laterally vibrating neddle, a
work holder, a cam wheel, a feed cam there-
on, a cam thereon for laterally shifting the

work holder, and a cam thereon for causing

differing movements to be transmitted to
the cam wheel and for varying the ampli-
tude of vibration of the needle.

10. A buttonhole sewing machine, having,
in combination, stitch forming mechanism,
a work holder, a feed cam wheel, a clutch
for driving the cam wheel, mechanism for en-
gaging and disengaging the clutch by rela-
tive axial movement of its members during
each stitch forming cycle, and mean oper-
ated by the cam wheel for varying the action
of the clutch mechanism. ..

11. A buttonhole sewing machine having,
1n combination, stitch forming mechanism,
a work holder, a cam disc provided with a
series of cams having different throws, any
one of which may be connected to the work
holder, a master feed wheel connected to os-
cillate the cam disc, and mechanism for giv-
ing the master wheel a single revolution dur-
ing the sewing of each buttonhole.

12. A buttonhole sewing machine having,
in combination, stitch forming mechanism,
a work holder, a cam disc provided with a
series of cams having different throws, any

one of which may be connected to the work
holder, a master cam having a constant
throw connected to oscillate the cam disc,
and mechanism for giving the master cam
a single revolution during the sewing of

each buttonhole.

13. A buttonhole sewing machine, having,
in combination, stitch forming mechanism, a
work holder, a series of feed cams having
varying throws, a master feed cam having
a untform throw, and means for connccting
any of the series of cams with the master
cam and with the work holder, and imeans
tor turning the master cam through a single
cycle during the sewing of each buttonhole.

14. A buttonhole sewing machine, having,
In combination, stitch forming mechanism,
2 work holder, a cam disc provided with a
series of cams having different throws, any
one of which may be connected with the
worle holder, a cam wheel connected to os-
cillate the cam disc, mechanism for giving
the cam wheel a single revolution during the
sewing of each buttonhole, and means for
adjustably regulating the movement im-
parted to the cam wheel during each stitch
Torming cycle.

15. A buttonhole sewing machine, hav-
Ing, in combination, stitch forming mecha-
nism including a laterally vibrating needle,
a work holder, a series of cams having dif-
ferent. throws, any one of which may be
connected with the work holder, a cam
wheel connected to operate the cam, means
operated from the cam wheel for varying
the amplitude of the vibrations of the nee-
dle, mechanism for turning the cam wheel
through' a. single revolution during the sew-
ing of a buttonhole, and means operated
from the cam wheel for varying the speed
of the cam wheel.

16. A buttonhole sewing machine having,
i combination, stitch' forming mechanism
mcluding a laterally vibrating needle, a
worls ]ﬂﬁder, a series of cams having dif-
ferent throws, any one of which may be
connected with the worlk holder, a cam wheel
connected to operate the cains, means opera-
tive from the cam wheel for varying the
amplitude of the vibrations of the needle,
and mechanmism for turning the cam wheel
through' a single revolution during the sew-
g of a buttonhole.

17. A buttonhole sewing machine having,
1 combination, stitch forming mechanism,
feed mechanism for relatively moving the
stitch forming mechanism and work, a
clutch for operating the feed mechanism
comprising concentric clutechi members, and
mechanism for moving one of the clutch
members axially into and out of engagement
with the other clutch member during each
stitch forming cycle.

18. A buttonhole sewing machine having,
in combination, stitch’ forming mechanism,
feedd mechanism for relatively moving the
stitch forming mechanism and work, a
clutch for operating the feed mechanism
comprising two concentric clutch members
one of which is connected to operate the feed
mechanism, mechanism for actuating the
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other clutch member, and mechanism for en-
gaging and disengaging the clutch members
by relative axial movement during each
stitch forming cycle to intermittently oper-
ate the feed mechanism. -

19. A buttonhole sewing machine having.
in combination, stitch forming mechanism,
feedd mechanism for relatively moving the
stitch forming mechamsm and ‘work, a shaft
connected to make one revolution for each
stitch forming cycle, two concentric clutch
meinbers one of which 1s connected to oper-
ate the feed mechanism, and an eccentric on
the shaft connected to axially reciprocate
one of the clutch members.

20. A buttonhole sewing machine having,
in combination, stitch forming mechanism
including a laterally vibrating needle, work
holder, mechanism for relatively feeding

20 and laterally shifting the stitch forming

1,469,374

mechanism and work holder to sew edge
anc barring stitches, actuating means there-
for adjustable to vary the speed of the feed
mechamism for buttonholes of different
lengths, means operated by the feed mecha-
nism for varying the amplitude of vibration
of the needle and for controlling the actu-
ating mechanism to secure a uniform move-
ment of the feed mechanism during the bar-
ring of all lengths of buttonholes.

21. A buttonhole sewing machine having,
in combination, stitch forming mechanism
including o laterally vibrating needle, a
work holder, a cam wheel, a feed camn there-
on,, and cams moving with the feed cam for
Interally shifting the work holder, for caus-
ing differing movements to be transmitted
to the cam wheel and for varying the ampli-
tude of vibration of the needle.

BERNARD T. LEVEQUE.
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