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T'o all 1ohom it may concern:

Be it known that I, Evomxe J. Ray, o
citizen of the United States, residing at Bev-
erly, in the ‘connty of Essex and State of
Massachusetts, have invented certain new
and useful Tmprovements in Buttonhole-
Sewing Machines; and I ‘do hereby declare
the following to be a full, clear, and exact
deseription of the inventien, such as will
enable ;others skilled in the art to which it
appertains to make and use the same.

The invention relates to buttonhole sewing
machines, and more partictlaily to machines
for automatically sewing a geries of button-
holes in shoe flies, gniters or similar pieces ot
work. :

“The machine in which the invention has
been embodied comprises, in general, a but-
tonhole making mechanism for cutting and
sewing an eye-ended buttonhole, a-work car-
rier which 1s-shifted after each buttonhole
making eycle to space the work and re-posi-
tion it in the work clamp of the buttenhole
waking mechanism, and mechanism for stop-
after a- pre-determined
number of buttonholes have been sewed.

Gne feature of the invention consists in
the provision ‘in a machine of this type of
menns for stopping the machine in case the
thread brealks. The machine is preferably
stopped at the completion of the buttonhole
making cycle during which the thread breaks
co that the operator may re-thread the ma-
chine and re-sew the unfinished buttonbole
betfore the spacing mechanism acts to re-po-
sition the work for the cucceeding butten-
hole. ‘

Turther features of the invention which
contribute to the simplicity of ‘the construe-
tion and the efficiency of its operation relate
to the worl spacing mechanism and to the
mechanism for determining the number of
buttonholes to be antomatically sewed.

The invention will be readily understood
from an inspection of the accompanying
drawings and the following detailed descrip-
tion of the mechanism illustrated therein.

Tn the drawings Fig. 1 is a sectional side
clevation showing so much of a buttonhole
sewing machine as is necessary to ilustrate
the applicatien of the present invention

Fig. 2 is a plan view partly in sec-

3 is a similar view, some of the

2¢]

tion, Fig.

No. 392;208. Renewed October 20, 1923.

A

parts being broken away or removed, Fig.
1§ a detailed side elevation showing parts of

the spacing and counting mechanisms, Fig.

5 is a gectional view on line 5—5, Fig. 4, Fig.
G is a sectiona] view on line 6—6, Fig. 4, Fig.
7 i a detailed view of the mechanism for
stopping the machire upon the breaking of
the thread, and Fig. 8 is a detailed view
shewing a part of the mechanism for start-
ing the machine.

In the drawings the invention is shown em-
Todied in a machine in which the buttonhole
making mechanism is similar in general con-
striction and mode of operation to that of
the machine shown and described in Patent
No. 1,063,880, June 3; 1913, and that of the
machine ‘shown and described in my applica-

55
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70

tion No. 187,194, filed August 20, 1917. This =

mechanism comprises in general a cutter 2,
for cutting the buttonhole slit, 2 work clamp,
comprising work supporting plates 4 and
pivoted clamping arms 6, mounted upon a
traveling clamp carriage 8, which is moved
lengthwise and laterally of the buttonhole,
and a stitch-forming mechanism which is ro-
tated -during the sewing about the eye and
about the opposite end of the buttonhole, the
upper needle -of which is indicated at 10.
The feed cam gear through which the vari-

ous parts and mechanisms are operated or

controlled in this type of buttonhole making
mechanism isindieated at 12, Asis usual in
thistype of machine the feed cam gear is ro-
tated at high gpeed prior to the beginning of
the sewing operation, to close the work clamp,
operate the cutter, and move the work clamp
from cutting to sewing position, is driven at
slow speed from the sewing shaft during the
sewing, and is again driven at high speed,
after the sewing is completed, to move the
work clamp from sewing to cutting position,
and to open the clamp. The specific con-
struction of the mechanisms for thus driv-
ing the feed cam gear, and of the mecha-
nisms and connections threugh which it con-
trols and operates the various parts of the
buttonhole making mechanism, is not mate-
rial to the present invention, and only that
part of the mechanism which directly en-
operates with the work spacing mechanism
and with the mechanism for determining
the numbev of buttonholes sewed is shown.
As indicated in Figs. 1 to 3 the feed cam
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gear is engaged and driven by a worm 14
foried on a sleeve, one end of which is pro-
vided with one member of the high speed
clutch 16, The other member of the high
speed clutch is formed on the hub of a gear
18 which engages a gear 20 connected with
the conztantly rotating driving pulley 22.
The gear 18 is shifted to engage or disen-
gage the high speed cluteh through a clutch

shifting rod 24, the forward end of which
carrles zn arm 26, engaging a groove in the

hub of the gear 18, and the rear end of
which iy provided with a rack, engaging
teeth formed on the clutch shifting lever 28.
The rod is foreed in a direction fo engage
the cluteh by a spring 30. The cluteh shift-
g lever bsmounted upon the hub of a cam
lever 32, the end of which is arranged to be
acted upon by cams carried hy the feed
cain gear and one of which is indicated at
34 (¥ig. 8). The two levers are normally

L by a spring pressed latch pin 36
in lever 32 and entering a hole 3
in the lever 28. A coiled spring 40, which
is connected with the hub of the lever 32,
and with the head of the fixed stud 42 on
which the lever is mounted tends to hold the
lover 32 in position for the pin 36 to enter
the hole 88. A pin 44 is mounted in the hole
38 and underlies the end of the starting
lever 46. This lever is mounted on a pivot
stud 48 and is yieldingly connected with one
arm of a bell crank lever 50 by a spring 52
and stud 54.

When the feed cam gear completes its ro-
tation at the end of a buttonhole making
cvele the cam 34 acts on the cam lever 32
which, at that time, is connected with the
cluteh shifting lever 28 and operates the
evers to disengage the high speed clutch
and thus stop the feed cam gear and conse-
quently the huttonhole making mechanism.
When the gear is to be started at the begin-
ning of the succeeding buttonhole making
cyele the starting lever 46 is operated to de-
press the pin 44 and thus disengage the lateh
pin 38 and the lever 28 so that the clutch
Jever and clateh shifting rod may be op-
ed by the spring 30 to engage the high

eil clutch 16.  As soon as the cam lever
2 rides off of the cam 84 the lever 32 is
noved with relation to the lever 28 by the
pring 40 to bring the pin 86 again” into
registor with (he hole 38 when the pin enters
the hole and again connects the two levers
{

oo oo

A b

> and 28 =o that during the continued ro-
i { the feed cam gear the cams on the
¢porate the levers to control the

eliteh (and also the cluteh con-
: with the sewing shaft).
the buttonhole making

fioy 1 oy race Fiye oy 9
again engages the lever 32

orm 14

R
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5 the high speed clutech 14,
thus s ng the feed caum gear and button-

hole making mechanism. The parts remain

1,569,394

In stopped position until the starting lever

1s again operated, to initiate the succeeding
buttonhole making cyele.

The work is automatically shifted to space
the buttonholes by the movement of a work
carrier 56 which is mounted on the clamp
carriage 8, and is automatically moved be-
tween successive buttonhole making cycles.
The carrier is the same in construction as
the carrier more fully shown and described
in the above application, No. 187,194, and
is provided with a work supporting plate
58 on which the work is held by a series of
spring clamping fingers 60 carried by a bar
62 which may be operated by the operator
to clamp or release the work. The work car-
rier is provided with an edge gage 64 against
which the edge of the work is positioned by
the operator and is also provided with an open
slot 66 which registers with the buttonhole
zone of the work. The work carrier is guided
during its work spacing movements by fixed
rolls 68 and 70 arranged to engage guiding
slots formed on the carrier. The slots are
so shaped and the rolls so arranged that the
work 1s moved by the carrier in a path cor-
responding to the curvature of the edge
guide to properly locate the series of but-
tonholes with relation to the edge of the
work. The mechanism for advancing the
work carrier to space the buttonholes in-
cludes a rack 72 provided with an arm 74,
which is connected by a pivot pin with a
block 76 arranged to slide within a slot 78
in the carrier. The rack is engaged by a
gear 80, which is driven from a worm wheel
82, of equal diameter. The connections be-
tween the worm wheel and gear comprise a
clutch bar 84 provided at its ends with
clutch faces adapted to engage a conical
clutch face in the upper side of the worm
wheel, and two links 86, cne of which is
pivoted ut 88 to the gear, and the other of
which is pivoted at 90 to an arm 92 on
the cluteh bar. The pivot pin which con-
nects the links carries a voll 94, which en-
gages a cam groove 98, which acts to vary
the movement imparted to the gear in ac-
cordance with the path of movement of the
carrier so that the requisite movements are
given to the carrier to equally space the but-
tonholes along the irregularly curved edge of
the work.  The clutch bar is forced into en-
gagement with the worm wheel by a clamp-
ing nut 98, the upper end of which is pro-
vided with a knurled head Ly which the
nut may be manipulated in clamping and
releasing the clutch bar to permit move-
ment of the work carrier into position to
properly locate the fivst buttonhole in the
series to be sewed.

As thus far described the mechanism
oh which the wovlk carrier is advanced
onds to the mechanism more fully
and deseribed in the above applica-
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tion No. 187,94, The worm wheel 82 is
engagéd by a worm 100 formed on ‘a sleeve
102 which is connected with a shaft 10%
by a one-way rolle clutch 106. The shait
is ounted 1 4 bewring in the ‘clamp car-
riage and is votated -after each buttonhole
making cycle by an intermittently acting
mechanism mounted on a fixed part of the
machine. As shown in Figs. 4 and 5 the
outer end of the shaft 104 1s provided with
a tongue 108 fitting within.a groove in the
eind of a pinion 110 which is so mounted
that it is in axial alinemient with shaft 104
when the clamup carriage is in its retracted
position at the end of a buttonhole making
cycle.  During the buttonhole making cycle
the pinion 110 is held in the position indi-
cated in Tig. 5 and the tongue 108 moves
idly back and forth through the slot in the
end of the pinion during the travel of the
clamp carriage. The pinion is securved on
the end of a shaft 112 and is ehgaged by a
gear segment 114 formed ‘on the upper ‘end
of a lever 116, The lever is oscillated be-
tween buttonhole. making cycles by a
crank 118 connected with the lever by a
link 120. The crank is secured to the ‘end
of a shaft 192 which is rotated through z
single revolution, aftet each buttonhole
making cycle, by a onerevolution Horton
clutch 124 which connects the shaft with a
gear 126 engaged by the comtinuously ro-

tating gear 20. When ‘the. cranl shaft 122

is rotated the segient lever-116 is advanced
and retracted and oscillates the pinion 110
and the shaft 112. During the advance of
the segment lever the one-way ‘clutch 106 ro-
tates the worm 100 so that the work carrier
is ‘advanced a step to space the work and
position it in the work clamp.for the suc-
ceeding buttonhole making operation. Dur-
ing the return movement of the segment

Jever the one-way clutch permits the shaft

104 to rotate idly with velation: to the
worm 100,

Tn order that the movement transmitted
to the work carrier may be varied to secure
the spacing requisite for properly position-
ing the buttonholes, means is provided for
adjusting the pivotal connection between the
link 190 and the segment lever 116. As
shown in Figs. 1. 4 and 5 the link 120 is
pivotally connected to a block 128 mounted
in a guideway 130 in the lever and provided
with a rack 1382 engaged.by ‘a pinion 134.
The pinion is secured on the inner end ‘of a
shaft 136, the outer end of which carries a
dial plate 138 provided with a series of holes
adapted to be engaged with a.locking pin
140 fixed in an arm on the lever 116. The
dial plate is held in engagement with the
locking pin by a spring 142 acting upon the
chiaft 186 and the outer end ‘of the shaft is
provided with a knurled hiead 144 by.which
the shaft may be moved endwise to disen-

'8

gage the dial plate from the pin and may be
thien Totated to bring any hole in the plate
into -register with the pin, thereby adjust-
ing the pivot block 128 to secure the spacing
corresponding to that hole in the plate.
The one-revoliution cluteh 124 which op-
‘erates tlhe work-spacing mechanism is pro-
vided wWith the usualecontroiling disk in-
dicated ‘at 146, Fig. 1, which 18 normally held
in ‘position to vender the clutch inactive by a
patvl 148, which engagés a tooth on the disk.
"The pawl is loosely mounted on a shaft 150
and is held against the periphery of thedisk
by a spring 152. It is tripped to throw the
‘spacing mechanism into operation at the end
oF a buttonhele making cycle by a cam lug
154 ‘on ‘the feed cam gear 12, which is ar-
rafiged to enghge the upper eid of an arm
156-secitred to the shaft 150. The hub of the
arm is provided with a laterally projecting
stop finger 158 whichi is yieldingly held in
engagement with a stop screw 160 by a
spring 162; Figs. 8 and 6. The shaft 150
eAriies & trip arm 164 adapted to éngage a

pin 166 ¢n the pawl 148. The trip arm is

keyed to slide lengthwise on the shaft <o that
it ‘may 'be moved out of position to act'on the
pin. 166 when the operation of the spacing
desired number of buttonholes have been

sewed, ‘ot is to bie omitted upon the breaking

‘of the thiead. When the machine is started

the ‘arin 164 is firoved into position above the

pin 166 ‘and at the end of each buttonhole
¢ycle is depressed by the action of cam lug:
154 ‘on ‘the arm 156, and operates the pawl

148 to thtow in-‘the work ‘spacing eclutch.

The final movement of the gear ‘12, as it

domes ifito stopping position, carries the cam

lug beyond the end of the arin 156 so- that

the pawl 148 is free to return to mormal

‘position and to throw out the clutch at the

end of a single revolution.

After the work carrier has been advanced
to space the work at the completion of the
buttonhole making cycle the buttonhole mal-
ing mechanism is again thrown into opera--
tion and this continues until a predeter-
tained number of buttonholes have been com-
pleted, after which the machine is stopped
by rendering the spacing mechanism inac-
tive. In the construction shown the mecha-
nisms for throwing in the buttonhole mak-
ing mechanism, after the buttonholes have
been spaced, and for stopping the machine at
tlhie eompletion of the series of buttonholes,
arb-operated by the return movement of the
segmient lever 116 of the spacing mechanisin.
The mechanism for rendering ‘the spacing
mechanism inactive, and thus stopping the
machine at the completion of the series of
buttonholes, comprises a lever 168, the rear
enid of which is provided with a yoke em-
bracing the Liub -of the trip arm 164 and
carrying pins engaging an-annular groove
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in the hub. A coiled spring 170 acts on the
lever and tends to hold the trip arm in posi-
tion to operate the stop pawl 148 which con-
trols the spacing clutch. The lever is op-
erated to move ‘the trip arm into inactive
position, as indicated in Fig. 3, by an arm
172 secured to the rear end of a controller
shaft 174, the forwgrd end of which is con-
nected by beveled gears 176 with a ratchet
wheel 178. The ratchet wheel and controller
shaft are advanced a step after each opera-
tion of the spacing mechanism by a pawl 180
carried on a pawl lever 182, which is con-
nected by a link 184 with the segment arm
116. A coiled spring 186 connected to the
shaft bearing 188 and to a disk 190, secured
to the shatt, “tends to Lold the ratchet wheel
and controller shaft in initial position with
a stop pin 192 on the ratchet wheel in en-
gagement with a stationary adjustable stop
194. Starting from initial position the con-
troller shaft will be advanced aifter each
operation of the spacing mechanism until
the arm 172 engages the lever 168 and shifts
the trip arm 164 1nto inactive position and
thus stops the machine. " Reverse movement
of the controller shaft under the influence
of the spring 186 is prevented by a stop pawl
198, which engages the teeth of the ratchet
wheel 178. This pawl also forms one arm of
a lever, the upper end of which is connected
by a flexible cord 198 with the bell crank
lever 50 through which the starting lever
for the high speed clutch of the buttonhole
making mechanism is operated. When the
ratchet wheel is advancéd by the pawl 180
the tooth of the wheel on which the lever
196 rides rocks the lever and thus operates
the starting lever 46 for the buttonhole mak-
ing mechanism.

The number of buttonholes in the series
sewed will depend upon the initial position
of the controller shatt and this may be ad-
justed for any desired number of button-
holes by adjustiient of the stop 194. As
gshown in Figs. 4 and 6 the stop is formed
on u sleeve 200 surrounding the shaft 202
on which the ratehet wheel 178 and beveled
gear 176 are secured. This sleeve is pro-
vided with « dial plate 204, having a sevies
of holes adapted to be engaged by a fixed
pin 206. The sleeve is held yieldingly in
position with cne of the holes in engage-
ment with the pin by a spring 208, and the
outer end of the sleeve is plomded with a
head 210 by which the sleeve may be moved
to disengage the dial from the pin and may
be turned to adjust the stop 194 in accord-
ance with the number of buttonholes in the
serieg to be sewed.

After a series of buttonholes have been
completed the operator breaks the connec-
tion hetween the work clamp and the worm
82 by turning the clamping nut 98 and
then, after removing the finished piece of

W 11391

Duttonhole.

1,569,394

work, and inserting a fresh piece in the car-
rier, positicns the carrier in proper relation
to the s sewing mechanisin for sewing the first
“He then re-connects the clamp
and worm wheel and after properly adjusting
the spacing mechanism, if such adjustment
is required in ovder to moperly space the
series of buttonholes so that the last button-
hole of the series will be in the proper rela-
tion to the end of the work, he starts the
innchine by swinging the lever 1968 in a di-
rection to operate the starting lever for the
buttonhole muking mechanism. By this

movement of the lever 196 he disengages it

from the ratchet wheel and also disengages
the . ctuatﬂm pawl 180 sc that the controller

shaft 174 is nnmednfdv returned by its
spring 186 to initial position determined by
tho fixed stop 194 and stop pin 192. The
weans for thus disengaging ‘the actuating
pawl comprises a pin 212, au'ﬁnoed to under-
lie the pawl and carried by an arm 214, pro-
jecting from the lever. 196. The lever is
provided with a projecting handle 216 by
which it may be conveniently manipulated
Ly the oy,omfor

The mechanism for preventing the opera-
tion of the spacing mechanism and thus
stopping the machlne at the end of the but-
tonhole cycle in which the thread breaks
comprises mechanism for shifting the trip
arm 164 into inactive posmon Whlch is
controlled by the thread. As shown the
lever 168 is provided with a laterally pro-
jecting arm 218 connected by a flexible cord
220 with one arm of a three-arm lever 222,
Figs. 1, 2, 8 and 7. The lever is forced in 2
dir ectlon to shift the trip into inactive posi-
tion by a spring plunger 224 and is locked in
inactive positicn fwamst the pressure of the
spring by the lower end of a latch lever 226.
The upper end of the lateh lever forms an
armature arranged to be acted upon by an
electro-magnet 298, "The mng‘net circnit 18
normally open und is adapted to he ¢ osed
by the enga nem“nt of two u)mut points 230
and 232 included in the cirvcuit. The con-
tact point 230 is carvied on a slide 284, which
is mo'mtod on guide vods 236 and 238, and
1s pregeed in a direction to bring the con-
tacts into engagement by a light spring 240.
The stide is pr ovided with a thread eve 2492
through which the needle thread leads from
the tension 244 to the fixed thread guides
246 so that the thread during the normal
operation of the machine acts to hold the
slide in retracted position, as indicated in
Fig. 7. Should the thread break it will
no lonoer be held taut, or substantially taut,
between the tension and the guide 248, and
the slide 234 will be moved tr) the left by
its spring, thus blmomg the contact 230
into engagement with the contzm 232, ener-
gizing the magnet so that it will (:hsenoaoe
the latch lever 226 from the three-arm lever
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292 and permit the spring plunger 224 to.

operate the Jever and shift the trip arm
for the spacing chisteh into inactive position.
In order that the contacts 232 and 230 may
not be engaged when the slide 234 is re-

s .

w contact 232 s carried on
3, svhich rests on a pin 280,
horizontal arm. of a beil
The vertical arm of the
path of a lug 254
on. the slide When the slide mos
1 the left upen the breaking of the
d the lug 954 vocks the bell crank lever
+ and: passes beyond the vertical arm of the
Yaver, When the mechanism is reset the lug
vocks the lover amd lifts the contact 232 2s
the conbact 230 is passing under it so that
the magnet citeuit 1s pot closed in re-setting
the mechanignn ‘ '

" Tn order that the controller shaft 174
may not be released and returned to initial
position when the operator starts the ma-
chine, after the operation of the spacing

‘turned 4o 1ts normal position in re-setting

&1

a pivoted
and o

BRY

Lk o

mechanism has been prevented by the break-

ing of the thread,-the hub of the lever 196
is- provided with a rearwardly projecting
arm 256, the end of which carries a pivoted
pawl 258 held yieldingly in position on the
arm by a spring
to engage the disk 190 on the controller
shaft when the arm 196 is moved to start
the buttonhole making mechanism, and to
thug limit the movement of the lever so that
it will not disengage the actuating pawl 180
from the vatchet wheel 178. When the for-
ward movement of the controller shaft has
been completed, and the series of button-
holes for which the mechanism is adjusted
has therefore been: completed, a slot 262 in
the disk 190 registers with the pawl 258 so
that the arm 196 may be moved sufficiently
to disengage the actuating pawl 180 in start-
ing the machine at the beginning of the next
series of buttonholes, thus permitting the

“controller shaft to return to 1nitial position.

Duiing this movement of the lever 196 the
pawl passes through the slot 262 and during
the return movement of the lever 196, after
the controller shaft has returned to initial
position, the pawl will yield as it passes the
disle 190 and then snap into normal position.
‘The machine may be provided with any
suitable or well known form of thread cutter
and holder for severing and holding the up-
per needle thread at the completion of each
Lattonhole.  Such a thread cutter and holder
having the construction and mode of opera-
tion of the thread cutter and holder shown
and deseribed in Patent No. 1,332,683, March
9, 1920.1s indicated at 264 in Fig. 1. ‘
While it is preferred to employ the specific
construction and arrangement of - parts
shown and described it will be understood
that this construction and arrangement is

960. The pawl is arranged -

s

not-essential: to- the broader features of the,
invention and may be varied or modified as
found: desirable and best suited to the con-
struction and mode of operation of any ma-
chine in ‘which: the invention is to be em-
bodied. - : ' :

‘What is- claimed is:

1. A buttonhole sewing machine, having,
in. combination, stitchi-formiing mechanism,
mechanism for: relatively feeding and mov-
ing the work to sew a-series of buttonholes,
ik means rendered active upon the breaking
of: the thread to stop:the machine with the
parts in: predetermined relative position.

2, A buttonhole sewing machine, having,
in combination, stitch-forming mechanism,
mechanism for relatively feeding and mov-
ing the work to sew a- series of buttonholes,
anid 1neans vendered active upon the break-
ing of the thread for stopping the machine

70

75

80 -

at the ead of the'buttpnhole sewipg cycle in

which: the break: occurs.:

3. A buttorihole sewing machine, having,
in combination, buttonhole making mecha-
nism, mechanism for automatically ‘spacing
the work to sew a pre-determined series of
buttonheles, and means rendered active upon
the breaking of the thread: for rendering the
spacing mechanism inactive. R

4. A buttonhole sewing machine, having,
in combination, stitch-forming mechanism,
a work: clamp, a buttonhole cutter, mecha-
nism for actuating these parts to cut and
sew a buttonhole, mechanism for spacing
the work, mechanism for controlling the

‘buttonhole making and spacing mechanisms

to automatically cut and sew a pre-deter-

gnined rumber of buttonlioles, and means
vendered active upon the breaking of the

thread for rendering the spacing mechanism
inactive; S C '
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5. A buttonhole sewing machine, having,

in combination, buttonhole making mecha-
nism, mechanism for spacing the work at the
end of the buttonhole making cycle, and

“means rendered active upon the breaking

110

of the thread for rendering the -spacing

mechanism inactive.

6. A buttonhole sewing machine, having,
in combination, buttonhole making mecha-
nism, mechanism for spacing the work at
the end of each buttonhole making cycle,
and means for omitting the spacing at the

‘end of a buttonhole making cycle in which

the thread breaks. _ (
7. A buttonhole sewing machine, having,
in combination, buttonhole making mecha-

action by the buttonhole making mechanism

at the end of its cycle and acting to again

start the buttonhole making mechanism, and.
means for omitting the spacing at the end of
a buttonhole making cycle in which the
thread breaks. ’ )

8, A buttonhole sewing machine, having,

115

120

‘nism, work spacing mechanism thrown into
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in combination, buttonhole making mecha-
nism, work spacing mechanism thrown into
action by the buttonhole making mechanism
at the end of its cycle and acting to again
start the buttonhole making mechanism, and
means rendered active upon the breaking of
the thread for preventing the throwing in
of the spacing mechanism at the end of that
buttonhole making cycle.

9. A sewing machine, having, in combina-
tion, sewing mechanism for effecting a sew-
ing operation including a plurality of stitch-
forming cycles, mechanism for spacing the
work at the end of each sewing operation,
and means rendered active upon the breaking
of the thread for rendering the spacing
mechanism inactive.

10. A sewing machine, having, in combi-
nation, sewing mechanism for effecting a
sewing operation including a plurality of
stitch-forming cycles, mechanism for spac-
ing the work at the end of each sewing op-
eration, and means for omitting the spacing
at the end of a sewing operation in which
the thread breaks.

11. A sewing machine, having, in com-
bination, sewing mechanism for effecting a
sewing operation, including a plurality of
stitch-forming cycles, work spacing mecha-
nism thrown into action by the sewing
mechanism at the end of the sewing opera-
tion and acting to again start the sewing
mechanism, and means rendered active upon
the breaking of the thread for preventing
the throwing in of the spacing mechanism at
the end of that sewing operation.

12. A sewing machine, having, in combi-
nation, sewing mechanism for effecting a
sewing operation, including a plurality of
stitch-forming cycles, mechanism for spac-
ing the work, mechanism for stopping the

‘machine after a pre-determined number of

spacings, and means for stopping the ma-
chine and omitting a spacing upon the
breaking of the thread.

13. A buttonhole sewing machine, having,

in combination, buttonhole making mecha-.

nism, mechanism for spacing the work at
the end of each buttonhole making cycle,
mechanism for stopping the machine after
a pre-determined number of spacings, and
means for stopping the machine and omit-
ting a spacing upon the breaking of the
thread.

14. A buttonhole sewing machine, having,
in combination, buttonhole making mecha-
nism, a work carrier, spacing mechanisin
for moving the carrier to space the button-
holes, comprising an oscillating segment, a
one-way clutch through which motion is
transmitted from the segment to the carrier,
and means for varying the throw of the seg-
ment,.

1,569,394

in combination, buttonhole making mecha-
nism, a work carrier, spacing mechanism for
moving the carrier to space the buttonholes,
comprising an oscillating segment, a one-way
clutch through which motion is transmitted
from the segment to the carrier, a one-revo-
lution clutch thrown into operation by the
buttonhole making mechanism at the end of
the buttonhole making cycle, a erank driven
by the clutch, and a link connecting the
erank and segment.

16. A buttonhole sewing machine, having,
in combination, buttonhole making mecha-
nism, a work carrier, spacing mechanism for
moving the cairier to space the buttonholes,
comprising an oscillating segment, a one-way
clutch through which motion is transmitted
from the segment to the carrier, a one-revo-
lution clutch thrown into operation by the
buttonhole making mechanism at the end of
the buttonhols making cycle, a crank driven
by the clutch, 2 link connecting the crank and
segment, and meauns for adjusting the con-
nection between the link and segment to vary
the throw of the segment.

17. A buttonhole sewing machine, having,
in combination, buttonhole making mecha-
nism, stop mechanism therefor, work spac-
ing mechanism rendered active at the end of
each buttonhole making cycle, a counting
mechanism operated from the spacing
mechanism for stopping the machine after
a pre-determined number of buttonholes have
been sewed, and means for returning the
counting mechanism to initial position in
starting the buttonhole making mechanism
for the initial buttonhole of the succeeding
series.

18. A buttonhole sewing machine, having,
in combination, buttonhole making mecha-
nism, stop mechanism therefor, a work car-
rier, a one-revolution work spacing clutch
thrown into operation by the buttonhole
making mechanism at the end of each but-
tonhole making cycle, an oscillating segment
operated by the clutch, a one-way clutch
through which motion is transmitted from
the segment to the work carrier to space the
work, and counting mechanism operated by
the segment for preventing the throwing in

.of the spacing cluteh at the completion of «

pre-determined number of buttonholes.

19. A buttonhole sewing machine, having,
in combination, buttonhole making - mecha-
nism, stop mechanism therefor, work spac-
ing mechanism thrown into operation by the
buttonhole making mechanism at the end of
each buttonhole making cycle, a counting
mechanism advancing a step to start the
buttonhole making mechanism at each op-
eration of the spacing mechanism and pro-
vided with means for preventing the throw-
ing in of the spacing mechanism at the com-

15, A buttonhole sewing machine, having, pletion of its advance movement, and means
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for preventing the throwing in of the spac-
ing mechanism upen the breaking of the
thread. o : : S

20. A buttonhole sewing machine, having,
in combination, buttonhole making mecha-
nism, stop mechanism therefor, work spac-
ing mechanism thrown into operation by the
buttonhole making mechanism-at the end of
each buttonhole making cyele, a counting
mechanism advanced a step to start the but-
tonhole making mechanism at each operation
of the spacing mechanism, means operated
by the final movement of: the. counting
mechanisin for preventing. the throwing in
of the spacing mechanism, and means fox re-
turning the counting mechanism to- initial
position upon, the initial starting of the but-
tonhole making mechanism. . _ E

91. A buttonhole sewing machine, having;
in combination, buttonhole making mecha-

nism, stop mechanism therefor, work spac-

ing mechanism thrown into operation by.

the buttonhole making mechanism at the end
of each buttonhole making cycle, a counting
ratehet, a spring tending to hold the ratchet
in initial position, an actuating pawl op-
erated by the spacing mechanism, and means
operated by the final movement of the
ratchet for preventing the throwing in of
the spacing mechanism. :

99." A buttonhole sewing machine, having,
in combination, buttonhole malking mecha-
nism, stop mechanism therefor, work spacing
mechanism thrown into operation by the
buttonhole making mechanism - at  the
end of each Dbuttonhole making cycle,
a counting ratchet, a spring tending to
hold the ratchet in initial position, an
actuating pawl cperated by the spacing
mechanism, a lever riding against the teeth
of the ratchet, and means for starting the
buttonhole making mechanism operated by
the lever. - -

93. A buttenhole sewing machine, having,
in combination, buttonhole making miecha-
nism, stop mechanism therefor, work spacing
meehanism -thrown into operation by the
Juttenhole making mechanism at the end of

each buttonhole making cycle, a counting:

vatehet, a spring tending to hold the ratchet
in initial position, an actuating pawl oper-
ated by the spacing mechanism, a stop pawl
lever riding against the teeth of the ratchet,
and means for starting the buttonhole mak-
ing mechanism operated by the lever.

24, A buttonhole sewing machine, hav-
ing, in combination, huttonhole making
mechanism, stop mechanism therefor, work
spaeing mechanism thrown into operation
Ly the huttonhole making mechanism at the
end of each buttonhole making cycle, a
counting ratchet, a spring tending to hold
the ratchet in initial position, an actuating

_pawl operated by the spacing mechanism,

a- stop pawl lever riding against the teeth

of the ratchet, and means for disengaging
the actuating paw!l by an abnormal move-
ment of the stop pawl lever.

25. A buttonhole sewing machine having,
in. combination, stitch-forming mechanism,
mechanism for relatively feeding and spac-
ing the work to sew a pre-determined sevies
of buttonholes, mechanism for automati-
cally stopping the machine at the comple-
tion of the sevies, and means for stopping
the machine upon the breaking of the thread.

3]
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96. A buttonhole sewing machine having, =

in combination, stitch-forming mechanism,
mechanism for relatively feeding and mov-
ing the work to sew a series of buttonholes,
and .means controlled by the thread for

- stopping the machine with the parts in pre-

defermined relative position. ,

97. A buttonhole sewing machine having,
in combination, stitch-forming mechanism,
mechanism for relatively feeding and mov-
ing the work to sew a series of buttonholes,
and means controlled by the thread for stop-
ping the machine at the end of a buttonhole
sewing cycle. -

28. A buttonhole sewing machine having,
in combinstion, stitch-forming mechanism,
mechanism for relatively moving the work
and stitch-forming mechanism to sew a but-
tonhole, and means controlled by the thread
for stopping the machine at the end of a
buttonhole cycle. :

29. A buttonhole sewing machine having,
in combination, stitch-forming mechanism,
mechanism for spacing the work at the end
of the buttonhole making cycle, and means
controlled by the thread for rendering the
spacing mechanism inactive.

80. A sewing machine having, in combi-
nation, stitch-forming mechanism, work
spacing mechanism, and means controlled
by the thread for rendering the spacing
mechanism inactive. :

31. A buttonhole sewing machine having,
in combination, buttenhole making mecha-
nism, work spacing meclianism thrown into
action by the buttonhole making mecha-
nism at the end of its cycle and acting to
again start the buttonhole making mecha-
nism, and counting mechanism acting after
a predetermined number of spacings to ren-
der the spacing mechanism inactive at the
completion of the next buttonhole muking
cycle, :

32. A buttonhole sewing machine having,
in combination, buttonhele making mecha-
nism, work spacing mechanism, meuans oper-
ated by the buttonhole making mechanism
for starting the spacing mechanism, means
operated by the spacing mechanism for start-
ing the buttonhole making mechanism, and
counting mechanism adjustable for differ-
ent numbers of buttonholes for rendering the
starting means for the spacing mechanism
inactive.
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33. A buttonhole sewing machine having,
in combination, buttonhole malking mecha-
nism, work spacing mechanism, means oper-
ated by the buttonhole making mechanism
for starting the spacing mechanism at the
completion of a buttonhole, means operated
by the spacing mechanism for starting the
buttonhole making mechanism at the com-
pletion of a spacing operation, and mecha-
nism for rendering the starting means for
the spacing mechanism inactive at the com-
pletion ¢f a predetermined number of but-
tonholes.

84. A huttonhole sewing machine having,
in combination, buttonhole making mecha-
nism including a rotary feed cam, a work
carrier, and actuating mechanism for the
carrier thrown into operation by a cam on
the feed cam at the completion of a but-
tonhole making cycle.

35. A buttonhole sewing machine having,
in combination, buttonhole making mecha-
nism, work spacing mechanism, a trip for

1,569,394

controlling the spacing mechanism operat-
ed by the buttonhole making mechanism,
and mechanism for rendering the trip in-
active after a predetermined number of
spacing operations.

36. A buttonhole sewing machine having,
in combination, buttonhole making mecha-
nism, stop mechanism therefor, work spac-
ing mechanism rendered active at the end of
a buttonhole making cycle and adapted to
re-start the buttonhole making mechanism,
a counting mechanism. for rendering the
gpacing mechanism inactive after a prede-
termined number of buttonholes have been
sewed, means for manually starting the but-
tonhole making mechanism and for return-
ing the counting mechanism to initial po-
sition, and means for preventing the return
of the counting mechanism in starting the
buttonhole making mechanism until the pre-
determined number of buttonholes have been

sewed.
EUGENE J. RAY.
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