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PATEN TOFFICE |

BERNARD T. LEVEQUE, OF WENHAM, MASSACHUSETTS, ASSIGNOR TO UNITED SHOE -

MACHINERY CORPORATION, OF PATERSON, NEW JERSEY, A CORPORATION OF .

NEW JERSEY : '

. BUTTONHOLE-SEWING MACHINE =

Application filed September 26, 1918, Serial No. 255,849,

This invention relates to buttonhole sew-
ing machines, and more particularly to ma-
chines in which'the work clamp and sewing
mechanism are relatively moved to sew an

overseam along the sides and about one or

both ends oi eye-ended buttonholes.

The machine in which the varicus features

of the invention have been incorporated ‘is
particularly designed for sewing buttonholes
in shoe flies; although the invention is not
confined in its application: to such machine:
The requisite relative movements. between
the work and sewing mechanism are secured
by movement of the work clamp lengthwise
and laterally of the buttonhole, and by ro-

tation of the sewing mechanisin while sew--

ing about the eye or about the eye and bar
ends -of the buttonhole, as is usual in this
type of machine. . The buttonhole slit is cut
progressively during the sewing by a small
reciprocating cutter which operates just in

advance of the needles 6f the sewing mecha- -

nism and cuts through the work just ahead
of the sewing point, thus aveiding the loss
of time incident to cutting the buttenhole
shit either before or after the sewing.” The

cutter is preferably arranged and operated

to cut at an angle to the surface of the work
so that the opposite edges of the buttonhole
slit are oppositely inclined to give clear-
ance for the passage of the under needle
without lateral spreading of the slit and

the distortion of the finished buttonhole in-’

cident thereto. This manner of cutting the
buttonhole slit also permits a straight under
needle to be reciprocatéd through the siit
into and out of position for the upper needle
to pass down through the loop of under
thread carried thereby, even when operating
upon thick stock which would otherwise re-

quire such an extreme spread of the slit in,

order to remove its upperedge from the path
of the under needle as to render the use of
a reciprocating straight under needle im-
practicable. The upper thread is automati-
cally cut and held after the sewing of the
buttonhole is completed, the work ‘clamp is
opened, and the work is automatically shift-

ed in the work clamp to bring it into posi-

tien for the sewing of the succeeding button-

‘hole, thus avoiding the loss of time incident

to manually shifting the work and starting

the machine after the sewing of each button-

hole. ' The sewing mechanism is actuated

from a continuously rotating. sewing shaft
through connections which permit the nee-
dle ‘bars to be retained at the limit of their
retracting stroke when the seam has been

55

completed, while the shaft and the unar-

rested members: of the connections may con-

tinue to move independently, thus avoiding
the shock and wear incident to arresting the

shaft and connections at a definite point in

the cycle in order to bring the needles into’

proper stopped position at the end of the
sewing. - - - ' ‘ S
The features of the invention will 'be un-

derstood from an inspection of the accom:
panying drawings and.the following de--
tailed description of the machine illustrated

therein. i~ »

~In-the drawings, Figure 1 is a side eleva-
tion of a machine embodying the features of
the invention in their preferred form; Fig. 2
is a front elevation, parts of the enclosing
casing being removed to show the mechanism
otherwise hidden thereby ; Fig. 8 is a rear ele-

vation; Fig.-4 is a vertical sectional view of

the forward part of the machine on line 4,
Fig. 2; Fig. 548 a similar view of the rear
part of the machine on line 5, Fig. 3; Fig. 6

1s a partial view similar to Fig. 4, on a larger
scale, and showing the partsin a different po-:

sition; Fig. T is-a vertical sectiondl view on

line 7, Fig. 1; Fig. 8 is a'detail view showing-

a different position of the parts; Fig. 9 is a
partial elevation looking toward the left in
Fig. 7; Fig. 10 is a sectional view on line 10,
Fig. T; Figs. 11 to 19 are detail views illus-
trating the operation of the sewing mecha-
nism and buttonhole cutter; Fig. 20 1s a detail
front elevation of the turret and the mecha-
nism carried thereby; Fig. 21 isa detail eleva-
tion looking fromthe right in Fig. 20; Fig. 22
is a plan view of the parts shown in Fig: 21;
Fig. 28 is a'horizontal sectional view on lines
23 of Figs. 20 and 21; Fig. 24-is a’sectional
elevation showing the mechanism for arrest-
ing the movement of the under thread mech-
anism’; Fig. 25 is a sectional ‘plan view on
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line 25, Fig. 24; Fig. 26 is a sectional plan
view on line 26, Fig. 1, showing the work
clamping mechanism ; Fig. 27 is a vertical sec-
tional view on line 27, Fig. 4 (the clamp be-
ing closed and the jaws spread) ; Fig. 28 is
a detail showing the stop dog for the under
thread mechanism in its inactive position;
Fig. 29 is a detail elevation showing a part
of the mechanisms for closing the work clamp
and for moving the clamp laterally; Fig. 30
is a partial rear elevation, the casing being
broken away to show the parts hidden there-
by; Fig. 81 is a sectional view on line 31,
Fig. 1; Fig. 32 is a detail elevation, the sew-
ing shaft being cut on the line 32, Fig. 30;
Fig. 33 is a sectional detail on line 33, F1g. 30;
Fig. 34 is a detail side elevation showing the
thread cutter mechanism; Fig. 85 is a front
elevation, looking toward the right in Fig.
34; and Figs. 36, 37 and 38 are detail plan
views illustrating the operation of the thread
cutter.

The machine illustrated in the drawings
comprises generally a work clamp movable
lengthwise and laterally of the buttonhole,
sewing mechanism which is mounted to ro-
tate while sewing about the eye and about the
bar end of the buttonhole, a small reciprocat-
ing cutter which acts on the work just ahead
of the sewing point and is mounted. to rotate
about the same axis as the sewing mechanism
while cutting the eye of the buttonhole, a
thread cutter and holder for cutting and
holding the upper needle thread at the com-
pletion of the sewing, and.a work spacing
gripper which grips the work and shifts it
into position for the sewing of 2 succeeding
buttonhole after the thread has been cut and
the work clamp has been opened.

The sewing mechanism comprises an up-
per needle 2, an under needle 4, and a looper
6, which co-operate to sew the well-known
overseam stitch. The upper needle is clamped
in a block 8 secured to the lower end of a
hollow needle bar 10 which is mounted to re-
ciprocate through and to turn with a bearing
sleeve 12. (Figs. 2,4, 7 and 10). The sleeve
is rotated while: sewing about the eye and
about the bar end of the buttonhole through a
horizontal shaft 14 connected therewith by
bevel gears 16. The lower needle and looper
are mounted on a rotary turret 18 which also
carries the throat plate 20 through which
the needles pass, and which is provided with

; the usual stay cord guide 22 (Figs. 21 and 22).

The turret is rotated while sewing about the
eye and about the bar end of the buttonhole
through a horizontal shaft 24 connected
therewith by bevel gears 26, The shafts 14
and 24 are rotated in unison at the proper
times during the sewing through two gear
segments 28 and 30, the former of which en-
gages a pinion 32 on the rear end of the shaft
24, and the latter of which engages a pinion
34 which is connected with the rear end of

1,791,966

the shaft 14 by pinions 86. The two segments
are connected by a link 38 which is in turn
connected by a link 40 with a lever 42 which
carries a roll- 44 engaging a cam groove
formed in the side of a worm wheel 46 secured
to the cam shaft 48 of the machine. (Figs.
3 and 5.) '

The lower needie 4 1s a straight eye-pointed
needle and it is secured in the upper end of a
hollow needle bar 50 which is mounted to re-
ciprocate in bearings on the turret 18. (Figs.
20-23.) The path of movement of the needle
1s at an inclination to the path of movement
of the upper needle, and is such that the un-
der needle passes up through the threat plate
and presents a loop of under thread in posi-
tion Tor the passage down therethrough of the
upper needie, as indicated in #igs. 11 and 12.
The needle bar is reciprocated through a le-
ver 52 secured to a rock shaft 54 on the turret
and connected by a link 56 with a collar 58 ad-
justably secured to the needle bar. The le-
ver is oscillated and the shaft 54 rocked
through a link 60 connecting the lever with
the end of an oscillating lever 62, which will
presentiy be described. The looper 6 which
takes a loop of thread from the upper needle
and carries it into position over the under
needle, as indicated in Kigs, 14 to 16, is se-
cured 1n the upper end of a vertical lever 64
mounted to swing about a pivot 66 which pro-
jects horizontally from the hub of a looper
carrying lever G8. The looper lever 64 is
swung on its pivot through a link 70 which
connects the lower end of the lever with a
crank 72 which is secured to the end of a rock
shaft 74. The carrier lever 68 on which the
looper lever is pivoted, is rocked to move the
looper laterally by a three-cornered eccentric
76 secured to the rock shaft 74 and arranged
between the arms 78 at the lower end of the
lever.- The shaft 74 is rocked through a link
80 which connects an arm 82 on the rock shaft
with an arm 84 on the rock shaft 54.

This under needle and looper mechanism is
simple and durable, and well adapted for
high speed operation, since the motions are
easy and under positive control. The
straight needle bar and needle reciprocating
at an inclination te the upper needle path
contribuie to the simplicity and compactness
of the mechanism, and are also particularly
well adapted for sewing buttonholes, such,
for instance, as fly bar buttonholes, in which
the under needle penetrates the stock at cer-
tain points in the seam, and is therefore sub-
jected to strains which curved under needles
are ill adapted to withstand.

The mechanism for cutting the buttonhole
slit comprises a cutter blade 86 avranged o
pass through an opening 88 formed in the
throat plate directly in advance cf the path
of the under needle 4. The cutting point of
the blade is preferably curved in cross-sec-
tion, as indicated in Fig. 18, so that it will act
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to properly shape the buttonhole slit When
cutting abovt the eye. “The cutter blade is se-
cured to the lower end of a cutter bar- 90
mounted to reciprocate in a guideway in a
"W'mt 92. 'The cutter bar is preferably ar-
gmored to move in a-path parallel to the path
of movement of the lower needle, so that the
cutter will cub'a narrow slit'in the work, the
inclin‘ztion of which corresponds to'the path
novement of the nnder needle. ‘' Theneedle

BRIRGEE

L

will thoreforﬂ pass through the slit withouat

danger of striking its upper edge, whatever
the thmlxness of the work. The cutter bar is

reciprocated from the upper mneedle bar.

through a lever 94 connected by a link 96 to
the cutterbar, and by 2 link 98 to a sleeve 100

which surrounds the needle bar and is con-.
fined between the needle block 8 and a collar.
' - Thé support
92 for the cutter bar is secured to the lower,
end of a sleeve 104 which's arrounc]s the sleeve

102 secured to the bar (¥ig. 7.)

12, and is mounted for rotation in a bsaring
in the head of the machine. The citter carry-
ing sleeve 104 is rotated during the sewing

5 about the eye of the buttonhole through a1

sleeve 106 surrounding the needle bar stesve
12 and supported by a semi-circular shoe 108
formed on the end of a fixed stud 110 and en-
gaginiy an -annular groove in the ‘sleeve:
This sleeve is connected with the slesve 104
by coupling lugs 112 which project from the
upper end of the sleeve 104 into slots formed

in the lower end of the slesve 106. This cou- .

pling permits the sleeve 104 to be moved ver-
tically to render the cutter active or inactive.
The sleeve 106 is rotated through a horizon-
tal shaft 114 connected therewith by bevel
gears 116 and rocked at suitable intervals
th1 ough a gear segmert 118 engaging a pin-
jon 120 on the rear end of the shaﬁ; and oper-
ated through a lever 122 connected with the
segment by a link 124 and operated by a cam
groove in the front face of the worm wheel
46 which is engaged by a roll on the lever.
(Figs. 8,4 and 5. )

The mechanism for raising the cutter car-
rier sleeve 104 to render the cutter inactive
comprises a bell crank lever 126, the forward
end of which is connected by a link 128 with a

56 semi-circular shoe 130 which engages an an-

nular sroove in the sieeve, and bh“ ‘other end

of Whlch carries a roll which is held 1n en-:

gagement with a cam 132 on: the rock shait
T4 by a spring 134,
Atthe beginnirig of the sewing the under
needle passes up throu(rh the Work into the
position indicated in I‘10 11, and as it starts
downward throws out a loop of under thread
in position for the passage therethrough of
the up per needle, as indicated in Vw 12.
Uumrf“ the downward stroke of the upper
needle the cutter bar is moved downward and
the cnt ser blade acts to cut a slit in the work
3"5# advance of and close to the under

eed]e, ag indicated in Figs. 7 and 13.

nas

“bring 'the cutter

“duri

- After

3

“the looper has taken a loop of upper needle

thread the. heedles are returned.to active po-
sitiong :and the looper. -carries the loop of

thread over the under needle, the return
raising”
“the cutter into'its upper position clear of the

movement-of the upper needle bar 1

work. The feed of the work then tales place
and the slit cut by the cutter is brought into
register. with-the under needle so that the

-nf)ed?e passes up through this slit during its

L ]

upward movement. These -operations
19pe‘zted during each stitch-forming cy-
e and the buttonhole slit is prorrresswely cut
1st in advance of the sewing point. “When
e sewing ofthe first side of the buttonhole
:‘ﬁchefl the point indicated in Fig. 17,

re
are

le

(
]l
the
1
na
+1
Ui

u

fy_cut the semi-circular end of the but-
ole eye as the sewing progresses.” Dur-
the 5 sewing down the opp031te side of the
In vtfon%&e fhe cutter continues to act pro

Vmesswely and cuts this edge of .the button-

hole slif at an-angle to the surface of the
work’ orre“oondmg to. the inclination of the

under needle path and opposite to the ineli-
nation of the opposite edge: of the slit. As
the bhar'end of the buttonhole is reached, or
subf;tamm!iv at the point in the sewing in-
(rcamo in P}O‘ 18, the cam 132 acts to raise
uw cutter

tiony indicated in Fig. 8 so that the down-

1e cutter bar carrier is rotated to procrres~'

carrier "sleeve 104 into the posi- -

70
5
s
85
90

95

ward movement of Lhe needle bar will not ..

into engagement with the

work thus renders: he cutter inactive

g gl’l(l
ot
ng memamsm in sewing about the bar end
of the buttonhole.” In case the seam is to ex
te d beyond the end .of the buttonhole. slit
as, for ingtance, in the case of a fly bar but
tonhole, the me chanism for rendering the
cutter active and inactive should be con-
structed to hold the cutter out of active po-
sition during the sewing of the beginning as
well as the end or the seam; and should throw
it into action when the desired point in the

ewing of the first side of the buttonhole is
ro@che d, and agaii throw it out of action
when the same point is reached in SeWing
the second side of the buttonhole.. The cut—
ter: miay be rendered inactive af.the will of
the cperator by a cam 131 secured on a manu-
ally-operable rock shaft 133 and arranged to
1ift the lever 196&11(1 support it in raised
position.

Both therupper needle bar and the under
needle and leoper mechanism are connected
with parts which reciprocate synchronously
*herewith, and are actuated from a continu-

ously rotating shaft through connectiony
*"‘nd1 permit “the reom"ocaimc" parts to be
sted and held at the limit of their needle
acting strekes without requiring the ar-
of the shaft and connections through
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reciprocating parts. Means'is also provided

the conunned ooerahon of the sew-.

nch motion is normally transmitted to the
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for disconnecting the power from the actu-
ating shaft and for arresting the movement
of the reciprocating parts and the connected
needles to stop the stitch-forming mecha-
nism in proper position for the spacing of
the work when the sewing of the buttonhole
has been completed.

The mechanism for actuating the under
needle and looper mechanism comprises the
lever 62, which, as before stated, is connected
with the needle and l)oper mechanism on the
turret through the link 60 so that the recipro-
cation of the under needle is synchronovs
with the reciprocation of said lever. The
lever 62 is mounted on a fixed chaft 136 qnfl
is os cﬂh’red during the sewing frem a con
tinuously running shaft 188 which is pro-
vided with a cranl 140 com1cct04 by a Jink
142 \\'!ﬂl cne arm of a bell crank lever 144,
the other arm of Wh?('n is provided with a
lateral Drow“* on 146 overlying the lever 62
(Figz. 4, 5, 24, 25, 27, 28 and r)1) The jever
62 and lever 144 are norma Iy held in engage-
ment go that they m(‘w in lmxscn by a lies avy
spring 148 coiled about the hub of ¢
144 and having one'end enga Lm» o lug 150 on

the lﬂ"oz'

the lever and the other end engag i:;; the
under side of the lever. The 1ever$‘, 32 and

1’4 are also normally locked together by
latch 152 p*votcd on the lever 6 and )1'0*.71410(1
at its upper end th a shoulder adapted o
overlie the projection 146 on the lever 144,
The Iateh is held normﬂlly in engugement
with the ‘nrmwuon 146 by o spring 1B
After the sewing of the } utf(muolﬂ 15 eom-
pleted the latch 152 is disengaged from the
lever 144 and the lever 62 is Iocked in its Jower
or needle retracted position, by a stop dog
156 having a shoulder 158 fwr‘-ﬂL, ed to be
brought into position over the lever, and a
provided with a latch controll; ing finges
&dn rted to bo brought mtﬂ the path of a ¢
162 on the lower end of the lateh 152 duris
the final downward movement of the 1
The stop dog

toad
= !

s mounted upon a fixed pivor
164, and i is m*ow fied with a Lﬁoraﬂv project-
ing tail piece 166 which overlies the forward
end of o hell cmnk lever 168 Dnrmo the
sewing the bell erank lever holds d og 158
in its inackive position, J'nmcmul in Fig. ¢8.
When the f"t"‘;fh forming meachanism %5 o
be arrested at the end of the sewing, the hell
crank lever ig rf) } ed to I'(—IQ"Q“ the (()Q, which
1s 111011 Torce (L towards its active position ’oy

({ ) The Dell
le'\ft‘,r is thus 1(‘:ekcd \"h"‘ he lever "2 is in

its upper or needle advan duri ng

the last stitch-for mm o }\;y a com lever
172, the upper end of h]c h iz connected by a

link 174 with the Lo; crank Jever. J]n lever
172 is operated at the prope r intervals dar-
ing the operation of the machine by a ca
0"00'\’6 formed in a cam dlblx 176 which is
sccured to the cam shaft 48 (Fig. 5). When
the stop dog is released it swings towards the

l—7 o
{

1‘1011t in Fig. 28, and rides against the side of
the lever 62 during the downward or needle
retracting stroke ot the lever. This move-
ment of the dog brings the ﬁnO‘er 160 into
th path of ’rho voll 162 so that the latch 152
s disengaged from the lever 144 during the
aownw rrd movenient of the kver $2. When
the lever passes below the shoulder 158 the
dog snaps forward into active pa nltion, as
indicated in Fig. 27, and retains the lever and
the connected Jﬂder needle and looper mecha-
nism in retracted position during the con-

tinued movement of the :zf'tua‘m‘v‘ shaft 138
and the lever 144, which is pern nitted by the

**161(11;10 oi the ¢ plmg 148.

The upper needle bar is reciprocated
through a lever 178 mounted on a uwtionary
h‘LL 180 and conuected to an adjustable
sleeve 182 on the bar by links 184, so that the
over vcmpmcme, synchronously with the bar.
lcw 178 1s 0.n1}.13t”d abont the shaft 180
crank Jever 186, The lever 1586 is
‘ 1;,"{ to advance and retract tho * upper

5y bv a crank 188 on the shuft 138,

s

which is conniected | by alink 190 to the kmuckle
of two t e links 192 which connect ‘(he
fower & * the bell crank lever to a fixed
pivot 194, The devices for connceting the
tevers 178 nnd 186 and for disconnecting These
g and ife’cum,m the lever 178 in its upper
or needle retracting position at the en& of the
sewing, are the same in construction and mode

of operation as the devices already ¢ f;crihed
¢ i thc lovers 62 and 7U and in-
cinde the sprin g 6, latch 190, and stop dog
200, which 1s contr ed by the bell erank lever
202 connected by 11111 204 to the upper end
of the cam lever and is released by said

fever during the L} s stitel forming cycle, so
that it retains the lever 178 ana the connected
upper needie bar in retracted position duiing
the continued movement of th e actuating

shaft and the conneciions tha ough wlum mo-
tien is normally transmiited therefrom o the
lever 178, The clutch thr ough which the
shaft 138 is drivenis disengaged as the se wing
isco ni,-e ted, and U e 1'05’520 we of the 591‘1u%
148 and “/6, ﬁlel‘ e levers 62 and 178 have

been arvested, ac t\) ovexcom“'l momentum
of the sl mlt and the motion- transmitting

1=

parts, and fﬂso act th 1011011 the cranks 140 and
188 to finally bring the shaft to rest with the
bell crank levers _Li‘j. and 186 in engagement
with Lue levers 62 and 178.

P

The action of the stitch-forming mecha-
nism is thus arrested or stopped by discon-
necting it from the actuating shaft when the
needles are in retracted posAmn and the
mechanism is at rest. The stopping of the
mechanism is therefore effected without shock
or jar, regardiess of the « spe ced at which the
machine is being Tun, an d wit hout the neces-
sity of sboppmo me actuating csna it and the
entire train of mechanism ! *hro ugh which mo-
tion is transmitted, at a definite pomt in the
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rotation of the shaft. The sewing mecha-
nism may therefore be run at high speed, and
may be uniformly brought to-stopping posi-
tion at the end of the sewing without undue
shock or wear, and regardless of variations
in speed ineident to operating conditions.
When the “stitch-forming  mechanism . is
stopped, the tension devices through which

the upper and under needle threads are led

to the needles, are operated to relieve the
tenision on the thread by the moverent of the
stop dogs 156 and 200 into stopping posi-
tions.
thread is operated to re’ieve the tension by
the engagement: of the tail of the stop. dog
156 with o tension release lever 205 (Fig: 2),
while the tension device for the upper thread
ig operated to release the tension by the en-

gagement of the tail of the dog 200 with a- ¢ )
" tension the work lengthwise of the button-

tension release lever 207, /(Figs. 2 and 4.)
The work ‘clamp ‘carriage comprises a
curved plate 206 and two supporting arms
208 and 210 ‘mounted ‘to slide and rock on
the cam shaft 48 and on a stud 212 project-
ing from the turret bracket in line with the
shaft. (Tigs. 2,4, 6,26 and 27.) The plate
is substantially concentric with the shaft and
stud, and is provided along each edge with a
flange or wing 214 fitted within guideways
216 on the machine base, which are also con-
The plate
is provided with an opening which registers
with the mechanism on the turret and with
the work spacing gripper mechanism, and the
forward part of this opening is covered by
tiwo work-supporting plates 218 which are

‘vemovable to give access to the mechanism

below the plates. The work-supporting
plates are slotted to embrace the throat plate,
and are provided at their rear ends with an

- opening in ‘which the work spacing gripper

plays. (Figs. 26 and 27.) ~ The clamp car-
riage is moved: longitudinally or lengthwise
of the buttonhole by a feed cam 220 secured
to the cam shaft 48 and provided with a cam
groove engaging a roll 222 mounted on an
arm projecting from the supporting arm
208.  The clamp carriage is moved laterally
by a cam groove formed in the rear face of
the feed cam 220 and engaged by a roll on
a lever 224, the upper end of which is con-

nected by a lnk 226 with a stud 228 project:

ing from the clamp carriage.  (Figs. 4,6 and
29.)

through the'end of the link during the back-
o &

ward and forward movemerit of the clamp-

earriage, and this end of the link is provided
with a vertical projection 230 arranged to
move laterally in a fixed guideway 232. .

The worlzis clamped-on the work plates 218

by front and rear clamping jaws 234 and 236

arranged to engage the upper surface of the

work and shaped to embrace the path of ac-

tion of the. stitch - forming mechanism.
(Figs. 6 and 26.) The front clamping jaw

The tension ‘device for ‘the under .

The stud 228 .is arranged- to “slide-

5

234 is pivotally supported -in-the arms 238
of a yoke formed on the forward end of the
clamp lever 240; which is pivotally support-
ed on pivot screws 242 adjustably secured in
lugs 244 projecting from the clamp carriage.
The rear clamping jaw 236-is pivotally sup-
ported in the arms 246 of a yoke formed
on the forward end of a bar 248 which is
mounted-to slide lengthwise of the button-
hole within the clamp lever-240, and is forced
yieldingly forward by a spring 250.- The po-
sition of the rear clamping jaw with relation
to the front clamping jaw is determined by a -
collar 252 secured o the rear end of the
bar 248 and provided with V-shaped cam pro-
jections 254 arranged to engage similar pro-
jections 256 onthe hub.of a lever 258. "When'
the -work -clamp is closed, the rear jaw is
moved away from the front jaw to strain or

hole by the movement of the lever 258 from
the position indicated in Figs. 1:and 4, to
the position indicated in Fig. 6, the cam pro- -
jections 254 and 256 acting during this move- -

‘ment of the lever to move the bar 248 rear-
. wardly against the tension of the spring: 250.

The lever is thus moved by cam 272 secured
to the cam shaft and engaging:a roll on the
lower end of the lever which is held in -en-
gagement with the cam by a spring. 273
This lengthwise straining of the work pre-
vents spreading or distortion of the button-
hole slit after one side has been progres-
sively cut- by the. cutter, and ensures the
proper-cutting of the eye and second side of
the buttonhole slit, and the accurate and uni-
form shaping of the buttonholes. B
The work clamp is held in closed position
during the sewing by a spring 260 which
underlies the rear end of the clamp lever and
tends to force the clamping jaws against the
work supporting plates.© When the. work
clamp is in the position which it occupies at
the beginning and at the completion of the
buttonhole, the rear end of the work clamp
underlies the forward end of a clamp oper-
ating lever 262; the other end of which is pro-
vided with a roll held in engagement with a.
cam 264 by a spring 266.  The .cam 264 is
formed by the rear face of a disk secured to
a gear 268 which is engaged and driven by
a similar gear 270 on'the cam shaft 48. -After
the sewing of the buttonhole has been com-
pleted, the high part of the cam- acts upon
the lgver 262 to open the clamp, as indicated
in Fig. 4. After the work has been spaced
or positioned and the cam shaft started, in
case it has been stopped between the ‘sewing
of successive buttonholes, the high part of
thie cam rides from under the lever, so that
the forward end of the lever is raised and -
the work clamp is closed, asindicated in Fig.

8" After the clamp is closed, the lever 258

“1g operated. to strain' or stretch the work

lengthwise of the buttonhole.
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After the buttonhole has been completed
and the work clamp opened, the work is
moved laterally of the buttonhole to space
it or bring it into position for the sewing
of a succeeding buttonhole by a work spacing
gripper comprising a lower jaw 274 and a
vertically movable upper jaw 276. The lower
jaw is formed at the forward end of a bar
278 which is adjustably clamped in the upper

, end of a gripper carrying lever 280. The

upper jaw is formed on the upper end of 2
bar 282 which slides vertically through =
bearing in the lower jaw, and is forced yield-
ingly toward the lower jaw by a spring 284
which tends to close the gripper jaws. The
opening and closing of the gripper jaws is
controlled by a cam 286 secured to the cam
shaft and engaging a roll on the end of an
arm 288, which is secured to the rear end of
a rock shaft 290 mounted in the gripper cazr-
rying lever 280. The forward end of the rock
shaft carries an arm 292, the end of which
is provided with a bearing engaged by a rod
294 which is free to tuin and slide in the bear-
ing. The forward end of the rod is provided
with a bearing 296 by which it is pivotally
connected to a plate 298 on the lower end of
the gripper bar 282.

The gripper carrying lever 280 is mounted
to oscillate about the cam shaft 48, and is
actuated by a cam groove 300 formed in the
forward face of the cam disk 286 and engag-
ing a roll on a lever 302. The upper end of
the lever is pivotally connected to a link 804
arranged to slide through a bleck 806 pivoted
to the side of the gripper carrier lever. A
spring 308 surrcunding the link tends to
hold a stop 810 at the rear end of the link
in engagement with the rear side of the pivot
block 306. Through this connection the cam
300 will operate to move the gripper carrying
lever and gripper toward the right in Fig.
27 to a fixed point, and will move them to-
ward the left to a point determined by the
engagenent of a stop pin 312 on the lever with
a fixed adjustable stop 314. The stop 314
may be adjusted to vary the travel of the work
spacing gripper, and therefore the spacing
between successive buttonholes by adjustment
of the screw-threaded rod 316, the vear end
of which is threaded in the stop and the for-
ward end of which is provided with a knurled
head 318.

The work is placed in the work clamp by
the operator with its edge against the edge
gage 320 and in position for the sewing of the
first buttonhole. During the sewing of the
buttonhole the upper jaw of the work spac-
ing gripper is held in raised position by the
cam 286, as indicated in Fig. 27. Before the
buttonhole is completed the cam 300 acts to
move the gripper toward the right, and the
gripper is held at this end of its throw until
the buttonhole is completed. Just before the
work clamp is opened, the cam 286 releases

1,791,966

the upper jaw of the gripper so that it closes
upon the work under the influence of the
spring 284.  After the clamp opens and re-
Ieases the work the gripper is moved toward
the left a distance depending upon the ad-
justment of the stop 314 to space the work
for the succeeding buttonhole, the work being
guided by the operator to maintain its edge
against the edge gage during the spacing for
stccessive buttonholes.

After the sewing has been completed, and
before the work clamp is opened, the upper
needle thread is severed and held by a thread-
cutting and holding device mounted upon
the front work clamping jaw. (Figs. 4, 26
and 34 to 88.) 'This device comprises a
thread-engaging finger 322 formed on the
free end of a lever 824 pivoted to the upper
side of the jaw 284 and having its outer end
connected by a twisted link 237 with one
arm of a bell crank lever 338 which is piv-
oted on the clamp lever 240 and is connected
by a link 326 with the forward end of a lever
328 which is also pivoted on the clamp lever.
The thread finger is arranged to carry the
neecle thread under a co-operating thread-
holding plate 830, and against a cufter
formed by the upper inner edge of the jaw
234 above which the plate 330 is located.
The thread cutter and holder is operated
from the clamp opening and closing lever
262 by means of a pin 332 projecting from
the side of the lever into a slot 334 in the
rear end of the lever 328. The slot is made
of sufficient width to provide for lost motion
between the lever 262 and the lever 328. At
any convenient time during the sewing of
the buttonhole the lever 262 is rocked slight-
ly to withdraw the thread cutting and hold-
ing finger from the position indicated in
Fig. 88 to the position indicated in Fig. 36.
The finger remains in this position until the
sewing of the buttonhole is completed, at
which time the parts are in the position in-
dicated in Fig. 37, the upper needle thread
extending vertically from the needle to the
end of the buttonhole seam and lying be-
tween the finger and the plate 330. After
the sewing mechanism has been stopped, the
lever 262 1s rocked by the cam 264 to open
the clamp.
movement, and before the end of the lever
engages the rear end of the clamp lever, the
pin 332 engages the lower side of the slot
384 and operates the lever 828 to swing the
thread finger from the position indicated
in Fig. 87 to the position indicated in Fig.
38, so that the upper needle thread is severed
close to the work and the end of the thread
held between the finger and the plate 330.
The continued movement of the lever 262
then opens the work clamp, as indicated in
Fig. 4. When the lever 262 is operated to
close the clamp, the thread-cutting mecha-
nism, including the lever 328, moves with

During the first part of this
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the work clamp lever, so that the thread
finger remains in )051t10n beneath the playe
o30 and contrmes to hold the end of the
thread until the lever 262 is given an ad-

-ditional upward movement sufficient o bring
1u into en g“rremenf with the uppermde of,

the slot' 834.

Assuming that the pmts are in position
for the closmo of the clamp preparatory to
sewing a buttonh ole, the cycle of operations
performed by the machine. are briefly as fol-
lows: The cam shaft 48 is driven at high
speed for a partial revolution to close the
work clamp, to stretch the work, and to give
the work: ciam’o a
The. sewing mecha-
nism is then thrown into opera‘w on, and dur-
' thie sewing the cam shatt is Ofwen a step-
by- tep movement by mechanism  driven

from the sewing sh haft 138 to feed the work,

and to rotate the stitch-f forming mechanism
and the cubter Whﬂe snvvma,w about the eye of
the buttenhole, and to rotate the stitch-form-
ing mechanism while sewing about the bar
end of the bu”tonﬂo}e When the end of
the seam is reached the sewing mechanism is

stopped and the cam shaft 48 is ak,gun driven
at high speed for the remainder of its revo-
Tution to return the work clamp to its initial
retracted position to cperate the thread cut-
ter, to open the work cla‘np7 and to operate
the work spwcing gripper to space the WOlL,
and to turn the sewing mechanism- and cut-
ter back or partially back to initial position.

This completes the  cycle of  operations,

which m: ay be immediately repeated without
appreciable interruption 1n the operation of
the mflchmc, until the desired series of but-
tonholes has been sewn.

The mechanism for thus driving the cam
shaft comprises the worin wheel 46 and a
worm 836 engaging the worm wheel and
adapted to be rotated either continuously at
high speed or inter ,*mlttently ﬁ‘om the shaft
138, (Figs. 30 to 33.) - As shown in Fig. 81,
the worm is secured to.a s )leﬂve 838 meuntnd
to turn on the shaft 138 and provided at its
end with a clutch member 340. - The inner
zone of the clutch member is arranged to be
engaged by a clutch member 342 fovm d on

the i inner end of a sleeve 844 -which is mouns-

ed to rotate and slide on the shaft 138. . The
outer end of the sleeve 844 carries a driving
pulley 846 which is provided with a clutch
member 348 chpted to be engaged by u
clutch member 330 secured to tl he oute1 end
of the shaft 138
clutch member 340 is adapfed' to be engaged
by a clutch member 352 formed ona sleeve
which is mounted to rotate and slide on
the inner end of the sleeve 344. The clatch
sleeve 854 is oscillated during the sewing and
intermittently engaged with and chsﬂnofaned
from the clutch member 340.

The mechanism for oscillating the clutch

slight forward movement’
into sewing posmon

The outer~zone of the.

gaging

7

sleeve comprises a lever 356, the lower end of
which is connected by a link 358 to the sleeve,

“and the upper end of which is carried on the

inner.end of a rock shaft 860. The outer end
of the rock shaft is provided with an arm
362 which is connected to the upper end of a
lever 864 1 by a link 866. Thelower end of the
lever 364 1s slotted to embrace a three-cor-
nered eccentric 368 formed on the hub of the
clutch member 350. Through these connec-
tions oscillating movements are imparted to

the clutéh sleeve 354 whenever the shaft 138

is being driven to actuate the stitch-forming
mechanism. By adjustment of the pivotal
connection hetween. the end of the lever 364

and the arm 862, the movement, imparted to
“the clutch: sleeve may be varied to vary the

foed for each stitch-forming cycle and hence
the number: of stitches in the buttonhole be-
1y sewn. ‘

The mechanism for engaging and disen-
gaging the clutch sleeve 354 comprises a spi-
ral gear 370 secured to the shaft 138 and en-
Oagmg a similar spiral gear 372 which is se-
cured to.a shaft 374. The shaft 374 carries
an eccentric 376 which is engaged by the
rear end of a link 378, the forward end of
which is shiaped to slide through a block 380
pivoted to one arm of a lever 382. 'The block
i1 held yieldingly in engagement with a
shoulder on the link 378 by the spring 384
The other arm of the lever 382 is provided
with arms embracing the clutch sleeve 354
and carrying pins projecting inio an annu-
lar groove 886 in the sleeve.- The eccentric
376 is timed to-engage the clutch sleeve 354
with the-clutch member 340 during the dwell
at the end of the return movement of the
sleeve, to retam the clutch member in en-
gagement during the forward movement of
the clutch sleeve, and to disengage the sleeve
from the clutch member 840 durmg the dwell
at the end of the forward movement of the
sleeve.

This mechanism enables the cam shaft to
be intermittently advanced while operating
at high speed, since the clutch 359 affords s
p<)°1t1‘ve connection between the. worm and
the actuating eccentric 368 during the entire
active s stroke of the clutch sleeve

worm and clutch sleeve ave at rest.

The mechanism for controlling the oper-
ating clutches for the cam, shaft comprises
a clutch shifling lever 388, the upper end of
which is provided with ‘mx s embracing the
clutch sieeve 344 and provided with pins en-
an annuhr groove 390 in the sleeve.
The hub of the lever-is provided - with a
finger 392 arranged to engage a finger 394
on the lsver 382 to dl%LllO’lOe the cli utch
member 852 when the lever 388 is:moved to
shift the clutch sleeve 344 into neutral posi-

‘tlon or into position to engage the clutch
[ttt o)

member 3842 with the “clutch member 340.

, said posi-
tive connection being broken onl when the
= i W . R
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The horizontal arm of the lever 388 is con-
nected with a cam lever 396 by a link 398,

the upper end of which slides through »

block. 400 pivoted to the EPVG‘ 396, &
spring 402 norm: a.'iy Lolds a ‘xiz + on the

Link 1n engagement with the under side of
the block sc that the levers 396 and .;oq will
move in unison. The lever 396 carries u voil
engaged by a cam groove 404 formed in the

rear face of the cam disk 176, ’iu* can
groove is so shaped that *vé the end of uu,
chl‘ of ()pu'"wtmns above veferred to it wil

hold the paits in the positions indicated in
Figs. 30 and 31, with the dmmg clutches
for the cam shatt 48 and s ewing sh
m disengaged or neutral position.
chine 1s started by a starting lever
nected by a rod 408 with a tlezd!e The
starting lever is secured to the ouber end of
a 1'0th shaft 410, to the inner end of which
a lever 412 is secu“'ed, One end of the lever
is arranged to ona:zw‘e the upper end of the
Iink 398, and the other end (,auie a roli
ononolnn a concentric groove hi Jorme: in
‘;I‘e rear face of the cam disk 176 and L pro-
\’l(itu with a vecess 416 which vegisters with
the voll when the parts ave in starting and
stopping position, or at the end of the cycle
T starl the machine the startir ng lever s op-
erated to depress the lnk .5Jo and thus op-
erate the cam Qhucno lever 858 te en
the hlnh speed cluteh membcr 349 ik
C’U.u(lh nxcmber 340. This starts &
bha‘f"u at high speed, and « hhmb ¢ :
rt of the revelution of the cam shatt the

ntdltlll(“ Iever is heid by the O')\,'J;tOI‘
Lhe point 4i8 in the cam 9,100\*0 404 reaches

e roll on the end of the lever 396, the cam
4—20 1t the ond o} the recess 416 cl(LS on the
tever 412 to release the link 898 so that dur-
ing the 1un¢nme“ of the cycle the levers ‘%
:md 385 move 1n unison. 4 At this pmnt

am 404 moves the le 896 and
ahut he cluteh sleeve ward the
Fig. 31, disengaging th luun nem; o;
and 0‘1\'*&0&110 'he 1tul mﬂn*bers S and
Phis sewing shaft 138 and

8
4 56V leit

BLvE

o
O‘:

s thar
alzo starts the intermitient fecd of the camn
hi The purts ave se timed that as the
nhiole seam is complete:
e c;m 404 1@1(}1\“ :
by 5 and the cam mov (ue levers
| 388 to shlft thc clutch sleeve 344
§ <;\1‘zn‘d he 1"“"m in Fig. 31, digengaging the
teh members 1 850 and engaging
e eiutch me m:“, 242 and 340. Uh a1
wit is now driven at high 5}}@0(1 for the
remainder of its vevelution, when the cam
504 moves the levers 206 and 388 to shis ‘Ltl‘n
clutch sleeve 844 into neutral or stopped
sition.  The recess 4106 is now :1;;?1*1 n regis-
tor with the roll on the lever 412, so that the
"‘:U'tinw lever 408 may be opera ated by pres-
wre on the treadle to start or continue the
operatlon of the machine.
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The driving and “t(,pplnk_‘
shown and deseribed is claiined
sional application Berial Wo, 6
Decembor 5, 1822, upen which
1,880,573 issued on June 22, 1936,

T‘Jlmt is claimed is:

1. A buttonhole sewing muchine,
in combina tion, a work clamp, stitch-
ing mechanism mounted to rotate whi ic 8
about the eye of a buttonhele,

-
and a
C for ,)1‘(")"0‘«4\‘01\] cutting hm button-

hele duving the sewing, mounted to rotate

vhile (*uiml)o the eye.

2,4 ou-aonhom sewing machine, ha
combination, a I'LC'D o ating and I
y-moving work clamp, rotery sti

foum g mechanism, & cutter for progres-
sively (-m:mg a bntro nhole slit durving
sewmn a cutter sapport, molamun
feeding the work clamp and tating the
stitch-formi g mechanism to sew 110110 the
sides and about the cye end of the Dt ton-
hom, and for ree A‘l")"‘lt]r‘” the cutter dur-
ing the sewing, and for rotating the cutter
support to eut about the eye.

A buttonhole sewing .nn(lmn. having,

in gommnmmn 2 work clamp, .sutcn for-

ine Pumn(m'sm, a cutier arranged to cut tho
work approximately at the sewing point,
cutter support, and mechanisms for 1'01’1’01111;
the stitch-forming mechanism and the eut-
ter support while sewing about the eye of
the buttonhole.

4. A buttonhole sewing machine,
in C’)‘)l]')’ﬂdt]On, a work clamp, stitch-form-
ing mecharism, mechanism for relatively
moving the sutch -forming mechanism and
work clamp, and for rot: ating the stitch-
forming mechanism to sew alon‘r the sides

and about the eve and bar ends of a button-
ho]e7 a cutter arranged to progressi vely eut

the buttonhele slit durmrr the sew Ang, a

cutter supnoru, mechanism for rotating the

the

for

£y
3.

having,

support while sewing about the eye, and
mechanism for rendermw the cutter inactive
while sewing about the b‘ﬂ‘ end of the hut-

t,onho e.
A Dbuttonhole sewing machine, having,
in ﬂombmqtlon a work cl‘unh stiteh- formmu
mechanism comprmm o upper and under nee-
dles and a looper, a cutter arranged to pro-
gressively cut along the path of operation of
the under needle, mﬂchumqm for relatively
moving the clamp and stiteh-forming mech-
anism and for rotating the stitch-forming
mechanism and the cutter to cut and sew
along the sides and about the eye of the but-

tonholc.

6. A buttonhole sewing machine, having,
in combinaticn, a work clamp, 1ncludn.g
means for straining the work lengthwise of
the buttonhole, stitch-forming mechanism, a
cutter for progressively cutting a buttonhole
slit during the sewing, and mechanism for
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each side of the slit. .

10: . ;
- “about the eve end of the buttonhole and for
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reciprocating the cutter while sewing along

7. A buttonhole sewine machine, having
S bl =9

* in combination, a work clamp, stitch-forming

mechanism, mechanism for relatively moving
the stitch-forming mechanism ‘and work
clamp and for rotating the stitch-forming
mechanism to sew about a buttonhole, a cut-
ter for progressively cutting the buttonhole,
machanism for rotating the cutlter-to cut

rendering the cutter inactive while sewing at
the bar end of the buttonhole. -

8. A buttonhole sewing machine, having,
in combination, a work clamp, stitch-forming
mechanism, mechanism for relatively moving
the stitch-forming mechanism and work
clamp and for rotating the stitch-forming
mechanism to sew about a buttonhole, a cutter
for progressively cutting the buttonhole slit
during the sewing, mechanism for actuating
the cutter and for rotating it while sewing
about the eye of the buttonhole, and mecha-

nism for rendering the cutter inactive during
' "~ the bar, a cutter bar, a rotary support for the
_cutter bar, and connections for reciprocating
‘the cutter bar from the needle bar during the

a part of the gsewing.
9. A buttonhole sewing machine, having,

in combination, a work clamp, stitch-forming -

mechanism comprising an upper needle and
an under needle reciprocating in a path in-

clined to the path of the upper needle, and

means for cutting a buttonhole slit for the
passage of the under needle, the edges of
which have -substantially the inclination of
the under needle path. :

10. A buttonhole sewing machine, having,
in combination, a work clamp, stitch-forming
nechanism comprising an upper needle and
an under needle reciprocating in: & path in-
ciined to the path of the upper needle, a cutter
for progressively cutting a buttonhole slit
during the sewing mounted to reciprocate in

_a path having substantially the same inclina-

tion:as the under needle path.

11. A buttonbole sewing machine having,
in combination, a work clamp, a rotary stitch
forming mechanism, and means for progres-
sively cutting the buttonhole slit during the
sewing. ‘

12. A buttonhole sewing machine, having,
in combination, a work clamp, stitch-forming

“mechanism comprising a vertically recipro-
_cating upper needle, a straight under needle

mounted to reciprocate in 2 right line in-

" clined and close to the upper needle path, a

g

a5

looper for presenting a loop of upper needle
thread in position below the work for the
passage therethrough of the under needle, a
cutter for progressively cutting the button-
hole slit at an inclination corresponding sub-
stantially to the inclination of the under nee-

“dle path, and mechanism for relatively mov-

ing the stitch-forming mechanism and the
work clamp tc sew about a buttonhole.

13. A buttonhole sewing machine, having,

in combination, a. work clamp, stitch-forming

9

mechanism comprising a vertically recipro-.

cating upper needle bar,a cutter bar, connec-
tions for reciprocating the cutter bar from
the needle har during successive reciproca-
tions of the needle bar, and mechanism. for

‘elatively reciprocating and rotating the work:

clamp and stitch-forming mechanism to sew
about a buttonhole. =
14, A buttonhole sewing machine, having,

‘in combination, a work clamp, stitch-forming
mechanism comprising a vertically recipro~

cating upper needle bar, a cutter bar, connec-
tions for reciprocating the cutter bar from
the needle bar during successive reciproca-
tions of the néedle bar, means for varying the

path of reciprocation of the cutter bar to.

70
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render the cutter active or ingctive, and mech-

anism for relatively moving the work clamp
and stitch-forming mechanism to sew about
a. buttonhole. ' '

15. A buttonhole sewing machine, having,
in combination, a work clamp, stitch-forming
mechahism comprising a vertically recipro-
cating upper needle bar, a rotary support for

sewing.
16. A buttonhole sewing machine, having,
in combination, a work clarap, stitch-forming

mechanism comprising a vertically recipro-

cating-upper needle bar, a rotary sleeve in
which the bar is mounted, a cutter bar, a
support for the bar, a rotary sleeve carrying
the support and surrounding the needle bar

sleeve, a second sleeve surrounding the nee-

dle bar sleeve, a coupling between the sleeves,
connections for reciprocating the cutter bar
from the needle bar during the sewing, and
maans for raising and lowering the support

sleave to render the cutter active or inactive..

17. A buttonhole sewing machine, having,
in combination, a work clamp, stitch-forming
mechanism comprising an upper needle, an
under needle and a looper; a vertical looper
lever on the upper end of which the looper is
carried, a supporting lever having a trans-
verse pivot on which the looper lever is
mounted, mechanism for swinging the looper

lever on its pivot to take the loop from the

upper needle, mechanism for rocking the sup-
porting lever to move the looper lever trans-
versely of its swinging movement, and mech-

anism for relatively moving the stitch-form-

ing mechaniem and work clamp to sew about
a buttonhole. )
18. A buttonhole sewing machine, having,
in combination, & work clamp, stitch-forming
mechanism comprising an upper needle, an
under needle and a looper, a vertical looper
lever on the upper end of which the looper is
carried, a supporting lever having a trans-
verse pivot on which the looper lever is
mounted; a rock shaft provided with an ec-
centric connected to reck the supporting lever,
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and with a crank connected to swing the
looper lever on its pivot, and mechanism for
relatively moving the stitch-forming mecha-
nism and work clamp to sew about a button-
hole.

19. A buttonhole sewing machine, having,
in combination, a work clamp, stitch-form-
ing mechanism comprising an upper needle,
an under needle and a looper, a vertical looper
lever on the upper end of which the looper is
carried, a supporting lever having a trans-
verse pivot on which the looper lever is
mounted, and having spaced arms at its lower
end, a rock shaft, a thres-cornered eccentric
on the shaft embraced by the arms of the sup-
porting lever; a crank on the shaft, and a link
connecting the crank and looper lever.

20. A buttonhole sewing machine, having,
in combination, & work clamp, stitch-forming
mechanism comprising a vertically recipro-
cating upper needle bar, an under needle bar
reciprocating at an inclination to the upper
needle bar, and a looper, a rotary carrier for
the upper needle bar, a turret carrying the
under needle bar and losper, a looper lever on
the upper end of which the looper is carried,
a supporting lever having a transverse pivot
en which the looper lever 1s mounted, a rock
shaft on the turret connected to swing the
losper lever on its pivot, to rock the support-
ing lever, and to reciprocate the under needle
bar, and mechanism for relatively moving the
stitch-forming mechanism and work clamp
to sew about a buttonhole.

21. A buttonhele sewing machine, having,
in combination, 2 work clamp, stitch-forming
mechanism comprising a vertically recipro-
cating upper needle bar, an under needle bar
reciprocating at an inclination to the upper
needle bar, and a looper, a rotary carrier for
the upper ncedle bar, o turret carrying the
under needle bar and looper, a vertical looper
lever on the upper end ¢f which the locper is
carried, a supporting lever having » trans-
verse pivot on which the looper lever is
mounted, a rock shaft provided with an ec-
centrie connected to rock the supporting lever
and with a crank connected to swing the
looper lever on its pivet, a rock shaft having
an arm connected to rock the former reck
shaft and an arm connected to reciprocate the
under needle bar, and mechanism for rela-
tively moving the stitch-forming mechanism
and work clamp to about a buttonhole.

22. A buttonhole sewing machine, having,
in combination, stitch-forming mechanism
comprising a vertically reciprocating upper
needle, an under needle for presenting a loop
of under needle thread in position above the
work for the passage of the upper needle
down therethrough, and a looper for present-
ing a loop of upper thread in position below
the worlk {or the passage of the under needle
up therethrough, a toggle connected to re-
ciprocate the upper needle and arranged to be

0T
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substantially straight when the needle is re-
tracted, mechanism for actuating the toggle,
and mechanism for relatively moving the
work and stitch-forming mechanism to sew
about a buttonhole.

23. A buttonhole sewing nachine, having,
in combination, stitch-forming mechanism
comprising a vertically reciprocating upper
needie bar, an under needle for presenting a
loop of under thread in position above the
work forthe passageof the upper needle dewn
therethrough, and a looper for presenting a
loop of upper thread in position below the
worlt for the passage of the under needle up
therethrough, a lever having one end con-
nected with the needle bar, a toggle connected
to the cther end of the lever, and arranged to
be substantially straight when the needle bar
is retracted, a crank connected to actuate the
toggle, and mechanism for relatively moving
the work and stitch-forming mechanism to
gew about a buttonhole.

24, A buttenhole sewing machine, having,
in combination, stitch-forming mechanism
comprising a vertically reciprocating upper
needle bar, an under needle for presenting a
lcop of under thread in position above the
work for the passage of the upper needle
down therethrough, and a looper for present-
ing a loop of upper thread in position below
the work for the passage of the under needle
ap therethrough, a lever having one end con-
nected with the needle bar, a toggle connected
to the other end of the lever and arranged to
be substantially straight when the needle bar
is retiacted, a crank connected to actuate the
toggle, a second crank connected to actuate
the under needle and looper, and mechanism
for velatively moving the work and stitch-
forming mechanism to sew about a button-
hole.

25. A buttonhole sewing machine, having,
in combination, stitch-forming mechanism, a
clamp carriage mounted to move longitudi-
nally of and te rock laterally about an axis
arranged below and lengthwise of the button-
hole, work-supporting plates and clamping
jaws mounted on the carriage, and mechanism
for reciprocating the carriage and rocking it
Iaterally.

26. A buttonhole sewing machine, having,
in combination, stitch-forming mechanism, a
clamp carriage comprising a curved plate and
depending supporting arms, pivots on which
the arms are mounted to slide and turn ar-
ranged lengthwise of the buttonhole, work-
supporting plates and clamping jaws on the
carriage, and mechanism for reciprocating
and laterally rocking the carriage.

27. A buttonhole sewing machine, having,
in combination, stitch-forming mechanism,
a clamp carriage comprising a curved plate
and depending supporting arms, pivots on
which the arms are mounted to slide and turn
arranged lengthwise of the buttonhole, con-
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-~ centric flanges at the sides of the plate, guide-

10

16

ways embracing the flanges, work-supporting
plates and - clamping jaws mounted on the
carriage, and means for reciprocating:and
Jaterally rocking the carriage.

28. A buttonhole sewing machine, having,
in-combination, stitch-forming mechanism, a
clamp carringe, front and rear work-clamp-
ing jaws mounted on the carriage, mechanism

for closing the jaws and 'separating them-

Jengthwise of the buttenhole, and mechanism

for’ relativély moving the stitch-forming: -
mechanism: and clamp teo sew about:a button-

hole. : :
29. A buttonhole sewing machine, having,

in combination, stitch-forming mechanism, a-

clamp carriage, front and rear clamping jaws

- meunted on thecarriage, mechanism for:clos-

20
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40

ing the jaws-and for moving the rear jaw

‘back 'to stretch the work lengthwise of the

buttonhole, and mechanism for relatively
moving the stitch-forming ‘mechanism and
clamp to sew about:'a buttonhole.

30. A buttonhele sewing machine; having,
“in combination, stitch-forming mechanism, a

clamp carriage, a clamp lever, a front work-
clamping jaw-pivoted at the forward end of
the lever, a bar mounted toslide in the clamp
lever, a rear work-clamping jaw pivoted on
the forward end.of the bar, means for closing

and opening the clamp, means for retracting .

the bar when the clamp is closed and ad-

- vancing it when the .clamp is opened, and

‘mechamsm for relatively moving the stitch-

L 3 . 3 ; o E ;! H
formine mechanism and-clampto sew about a: shs : at !
Y : - ..a clutch member for driving the stitch-form-

buttonhole. ) . :
31. A buttonhole sewing machine, having,
in combination, stitch-forming mechanism, a

“work clamp, mechanism for-causing the clamp -

to travel during the sewing about a button-

“hole, mechanism for opening the clamp, a

45
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-80

work spacer, mechanism for ‘advancing the
spacer to space the work while the clamp is

opened and for returning it to inital positon:

before the completion of sthe succeeding but-
tonhole making cycle:

-82. A buttonhole sewing machine, having,
in combination, stitch-forming mechanism, a
work' clamp, mechanism for moving the work
clamp and rotating the stitch-forming mecha-
‘nism to -sew about an eye-ended buttonhole,
a work spacer, and mechanism for actuating
the spacer to intermittently engage and space

the work between successive buttonhole sew-

ing cycles. _ v ) )
53." A buttonhole sewing machine, having,

in combination, stitch-forming mechanism,

a work clamp, mechanism for relatively
moving them to sew about a buttonhole,
means for cutting the buttonhole slit, mech-

anism for opening the .clamp at the end of'

the buttonhole making cycle, a gripper ar-
ranged to grip the edge of the work at the
rear of the clamp,.and mechanism for re-

11

ciprocating ‘the gripper transversely of the
buttonhole. ‘ S (E

34. A buttonhole sewing machine, having,
in combination, stitch-forming mechanism, a
work clamp, mechanism for relatively mov-
ing them to.sew about s buttonhole, mecha-
nism ‘for severing and holding the thread
above the work and ‘for opening the clamp
at the completion of the sewing, and work
spacing means intermittently ‘engaging the
work. ‘ o
35. A buttonhole sewing machine, having,
in ‘combination, ‘stitch-forming mechanism,
a work clamp, means for relatively moving
them to sew about a buttonhele, mechanism
for severing and-holding the thread above
the work and for opening the clamp -at the
completion .of the butbonhole, a work spacer,
and mechanism for reciprocating the spacer

‘transversely of the buttonhole:

86. A buttonhole sewing machine, having,

‘in combination, stitch-forming mechanism, a
“work :clamp, mechanism for relatively mov-
:ing them to sew about a buttonhole, mecha-
‘nism for severing and holding. the thread
-and for.opening-the clamp at thecompletion

of the sewing, and a work spacing gripper
arranged at the rear of the work clamp to

reciprocate transversely of the buttonhole. -

87. A buttonhole sewing machine, having,

“in combination, stitch-forming mechanism, a

work” clamp, -a- feed cam shaft, a driving
clutch sleeve provided at one end with a

clutch member. for driving the feed: cam

shaft at high speed and at the other.end :with

ing mechanism, mechanism driven from the
latter clutch member for driving ‘the cam
shaft; and mechanism for shifting the sleeve
to render its cluteh members alternatively
active., : ‘

38. A buttonhole sewing machine, having,
in combination, stitch-forming mechanism, a
work ' clamp, a. feed cam shaft, a sewing
shaft, a.-driving clutch sleeve provided .at

.one end-with :a clutch member for driving

the cam .shaft at high speed and at the other
end with a clutch member for driving the
sewing shaft, an oscillating clut¢h for inter-
mittently turning the cam shaft, actuating
mechanism therefor connected with the sew-

ing shaft, and mechanism for shifting the

clutch sleeve to render its clutch members

.alternatively active. . :

39. A buttonhole sewing machine, having,

“in combination, stitch-forming mechanism, a

work clamp, a sewing shaft, a cam shaft, a
worm wheel on the.cam shaft, a worm sleeve

surrounding the sewing shaft and having a

worm engaging the” worm wheel, a clutch
member on the end of the sleeve, a driving
sleeve loose on the sewing shaft and having
a clutch member at one end for engaging the
inner zone.of the clutch member on the worm
sleeve, .and a clutch member on the other
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end for engagingaclutchmember on the sew-

ing shaft, a feed clutch member for engaging
the outer zone of the clutch member on the
worm sleeve, connections between the sew-
ing shaft and feed clutch member for oscil-
lating and for engaging and disengaging
said feed clutch member, and mechanism for
shifting the driving clutch sleeve. -

40. A buttonhole sewing machine having,
in combination, stitch-forming mechanism, a
work clamp, feed mechanism and devices for
controlling the closing and opening of the
clamp connected to move with the feed mech-
anism, a rotary driving member, a clutch
and connections for driving the stitch-form-
ing mechanism and operating the feed mech-
anism at slow speed during the sewing from
the rotary driving member, and & clutch and
connections for driving the feed mechanism
at high speed before and after the sewing
from said rotary driving member.

41. A buttonhole sewing machine having,
in combination, a work clamp, stitch forming
mechanism, mechanism for relatively moving
the stitch forming mechanism and work
clamp and for rotating the stitch forming
mechanism to sew along the sides and about
the end of a buttonhole, and means for pro-
gressively cutting the buttonhole slit during
the sewing.

42. A buttonhole sewing machine having,
in combination, stitch forming devices, a
work clamp, means for relatively moving the
stitch forming devices and work clamp to
sew about- a buttonhole, means for cutting
the buttonhole slit, an additional recipro-
cating work engaging spacer, and mecha-
nism for imparting to and fro movements
to the spacer for each buttonhole making
cycle of the machine to shift the work rela-
tive to the work clamp between sewing pe-
riods.

43. A buttonhole sewing machine having,
in combination, stitch forming mechanism, a
work clamp, mechanism for relatively mov-
ing them to sew about a buttonhole, mecha-
nism for opening the clamp, means for cut-
ting the buttonhole slit, an additional recip-
rocating work spacer, and mechanism for
actuating the spacer to intermittently engage
the work and for advancing the spacer and
retracting it to space the work between suc-
cessive buttonhole cycles.

44. A buttonhole sewing machine having,
in combination, stitch forming mechanism, a
work clamp, mechanism for relatively mov-
ing them to sew about a buttonhole, mecha-
nism for opening and closing the clamp,
means for cutting the buttonhole slit, an ad-
ditional work spacing gripper mounted to
reciprocate transversely of the buttonhole,
and means for actuating the gripper to en-
gage and release the work. ‘

45. A buttonhole sewing machine having,
in combination, stitch forming mechanism, a
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work clamp, mechanism for relatively mov-
ing them to sew about a buttonhole, mecha-
nism for opening the clamp at the end of
the buttonhole making cycle, means for cut-
ting the buttonhole slit, an additional grip-
per reciprocating transversely of the button-
hole to space the work in the clamp between
successive buttonhole making cycles, and
means for actuating the gripper to engage
and release the work.

46. A buttonhole sewing machine having,
in combinaticn, stitch forming mechanisin, a
work clamp, mechanism for relatively mov-
ing them to sew about a buttonhole, means
for cutting the buttonhole slit, an additional
work spacing gripper, mechanism for clos-
ing the gripper, for advancing it to space the
work-while the clamp is opened, for opening
the gripper and for returning it to initial
position . before the succeeding buttonhole
making cyele is completed.

47. A huttonhole sewing machine having,
in combination,. stitch forming mechanism
and a work clamp relatively movable to sew
a buttonhole, a cutter for cutting the button-
hole slit, an additional work-gripper includ-
ing co-acting gripping elements for feeding
the work between sewing periods, an arm
carrying said elements, a pivotal support for
said arm, an actuating cam making one rev-
olution for each buttonhole making cycle, a
follower lever having a fixed fulcrum and
adapted to be vibrated by said cam, a link
connection between said follower lever and
said arm, and means for closing and opening
said gripper.

48. A buttonhole sewing machine having,
in combination, stitch forming mechanism, a
work holder, mechanism for relatively mov-
ing the stitch forming mechanism and work
holder to sew about a buttonhole, means for
cutting the buttonhole slit, an additional re-
ciprocatory work engaging element for ad-
vancing the work to the said work holder
between sewing periods, and means for vary-
ing the length of travel of said work engaging
element to vary the spacing of the button-
holes.

49. A buttonhole sewing machine having,
in combination, stitch forming mechanism, a
work holder, mechanism for relatively mov-
ing the stitch forming mechanism and work
holder to sew about a buttonhole, means for
cutting the buttonhole slit, an additional
work engaging element movable in opposite
directions toward and away from sewing po-
sition, a stop for limiting its movement in
one direction, and means for shifting the
stop to vary the spacing of the buttonholes.

50. A buttonhole sewing machine having,
in combination, stitch forming mechanism, a
work holder, feeding mechanism for rela-
tively moving the stitch forming mechanism
and work holder to sew about a buttonhole,
means for cutting the buttonhole slit, an ad-
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ditional travelling work gripping device for

- shifting the work  relatively to the work

~ holder “between buttonhole stitching opera-

tions, means for closing the work gripping

device upon the work preparatory to a trav-
elling movement and means for varying the

: 1enoth of travel of said gripping device.
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- ter for progressively cutting the buttonhole-
slit during the sewing, and mechanism. for

35

51. A buttonhole sewing machine having,
in combmatlon stitch formlno mechanism, a
work clamp, mechanism_for relatlvely mov-

ing them to ‘sew about a buttonhole, means.
for cutting the buttonhole slit, an additional -

work spacer, mechanism for advancmg the
spacer to space the work while the clamp is
open and for returning it to initial position

before the completion of the succeeding cycle,.

and means for varying the spacmg “stroke
of the spacer.

52. A buttonhole sewing machine havmg{
in combination, stitch formlng mechanism, a -

work clamp including nieans for straining
the work lengthwise of the buttonhole, means
for cutting the buttonhole slit, and mecha-
nism for 1e1:1t1ve1y moving the stitch form-
ing mechanism and clamp to sew about a
buttonhole.
53." A buttonhole sewing machine having,

in combination, stitch forming mechanism, 2

work clamp 1nclud1ncr means for stralnmg '

the work lengthwise of the buttonhole,a cut-

1eht1ve1y moving the stitch forming mecha-
nism- and-clamp fo sew about a buttonhole
54. A buttonhole sewing machine having,
in combination, stitch formlng mechanism, a
work clamp, mechanism - for causing the

" clamp to travel during the sewing about a
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buttonhole, a work spacer, and mechanism
for actuating the spacer to intermittently en-
gage and space the work between successive
buttonhole sewing cycles.

55. A buttonhole sewing machine having,
in combination, a reciprocating and rotating
upper neédle bar and a cutter for progres-

sively cutting the buttonhole during the sew-.
‘ing actuated by the needle bar. '

36. A buttonhole sewing machine havmg,

in’ combination, stitch formmg mechanism . -

mounted to rotate while sewing about the
buttonhole, and mechanism for progressively
cutting the buttonhole slit during the sewing.

57. A buttonhole sewing machine having,
in combination, stitch forming mechanism
ineluding & needle, mechanism for relatively
rotating “the stltch forming mechanism and
swork while sewing about the buttonhole, and
a cutter mounted to move with relation to

the needle during its cutting stroke and actu- . -

ated by the stitch- fOI‘lIllIlU' mechanism for

pr ogressively cutting the buttonhole slit dur- _

ing the sewing.
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