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UNITED STATES

1,492,084
PATENT OFFICE.

FEUGENE

J. RAY, OF BEVERLY, MASSACHUSETTE,

ASSIGNOR, BY MESNY ASSIGNMENTS,

TO UNITED SHOE MACHINERY CORPORATION, OF PATIERSON, NEW JERSEY, A COR-

. PCRATICN 0¥ NEW JERSEY.

BEUTTONHOLE-SEWING

Application filed August 20, 1817,

To (!// whom it muu/ concern

Y, in [no county ()i State oi'
Mascachusetts, have invented certain new
and wuseful Tmprovements in Buttonhole-
Sewing Machines; and T do hereby declare
the following to be o full, clear, and exact
deseription of the invention, such as will en-
able others skilled in the art to which it ap-
pertains to make and use the same

'The invention relates to buttonhole sewing ¥
machines in which a work holding clamp
and a rotary stitch forming mechanism are

Hesex ‘H’l(?

1‘elatively movable to form over-seam
stitches along the sides and about one ox

both ends of an eye-ended buttonhole.
Machines of this type are extensively used
in making buttonholes In the flies or uppers
of button boots and shoes, the work omncr
manually spaced and positioned in the work
clamp by the operator between the successive
buttonhole making cycles of the machine.
It i the primary ohioct of the present in-
Venuon to provide a machine for automati-
2lly making a series of eye-cnded button-
hf)hls: in sm)e dleq or analogous work, there-
by avoiding the delay and inaccuracies inci-
dent to ma Lmaﬂy spacing the work and to
manually starting the buttonholﬂ making
mechanisms after ench cyele, with aresh*mnn
increase in the rapidity and accuracy with
which the buttonhceles are made and spaced,
and & decrease in the skill and cave requived
of the operator. To this end a 'mam* e of
the mvention contemplates the provision in
a machine having a votary stitch forming
mechaniem and a work clamp relative Iy
movable to sew along the sides and about the
eye of a buttonhole of work spacing mecha-
pigm co-operating therewith to automati-
cally sew a series of buttonholes. In the
niore modern machines for doing the class
of work referred to, the relative movement
between the stitch forming mechanism and
the worlk (lamp lengthwise, or lengthwise
and laterally of the buttonhole, ig secured
by movement of the work clamp, and an-
other feature of the nn‘entmn contemplate
the provision in a machine of this tvpe of
means for antematically spacing or feeding
the work from one butfonhole stltohmw po-
sition to another. This feature of the in
vention ig not limited in its application {\0 a

WMACHINT.
Serial No. 187,184,

construction which automatically sews a se-
ries of buttonholes, although preferably em-
bodied in.a construction o i this character.

The spacing of the buttonholes and their
relative relation to each other and to Lhe
edge of the work usually varies with differ-
ent styles and sizes of shoes, and further
wature of the invention relate to means by

which the spacing or the spacing and posi-
tlomno mechanisms me Y be leadﬂy set or
adju%ted by the operator to suit the piece of
work to be operated upon.

In addition to the features outlined above,
the invention also includes certain further
features of construction and combinations
of pdlls which contribute to the simplicity
and etficienicy of the machine, and which
will be her einafter described and set forth
in the claims.

The vavious features of the invention will

veadily understood from an inspection
of the accompanying drawings and the fol-
lowing detailed desmﬂptlon of the machine
illustrated therein.

In the drawings, Figure 1 is a vight-hand
side elevation ot a mwchme emhody ing the
Vi moue features of the invention in their
preferred +01ms, Fig. 2 is_a left-hand side
elevation of the mdc\hme Fig. 3 is a front
elevation, partly m sec’mon FIO 4 is a ver-

tical section on line 4, Fig. 5 Fig. 5 is a sec-
n()ha.] plan view on "line 5, ﬁm 1; Fig. 8
g a vertical section on line 6 Jd]O‘ 2 Tlﬂ‘ 7
is a detail plan view showmo a ert of the
driving mechanism 'r'm‘ the 011{ tonhole malk-
ing machine proper; Fig. 8 is a dstail sec-
tional elevation on Ime 8, , Fig. Ty Fig. 9 is a
detail section on lins 9, T 1. ‘“w 10 is
a detail section on line 10, “m 73 Tlo' 11
is a sectional detail on line 11, F1o Tlg
19 is & sectional detail on line 12, 1*10
g, 18 is a sectional elevation on line 1‘—3
I*lo 15 Fig. 14 is a detail sectional view on
line 14, Elo w, Fig. 15 is a detail phn view
of a pd;t “of the spacing mechanism; Fig.
16 is a detail of the latch for hommfr the
clamp of the work carrier in closed position;
g, 17 is a detall plan view of the work
carrier and a part of its operating mecha-
nism; Fig. 18 is a detail side elevation of
the pfnf qhow n in Fig. 17; Fig. 19 is a seec-
tional elevation on line 19, T*10' 17; Fig. 20
is o detail plan view of a p'u‘t of the spac-
ing mechanism; Flg. 21 is a sectional view
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on line 21, Fig. 20; Fig. 22 is a detail side
elevation ¢ 110“'1110 the counting mechanism
{or detenmnmg the number of bustonholes
au’comqtic Jly sewn s T‘iO’ 23 is a plan view
the parts shown in Ifig. 22; I*lo 24 is a
sebmonal detail on line ‘)4 1‘10 ; Fig. 25
is a sectional view on line 25, Fw 2’) 1410'
26 is a sectional view on line 26, Tlg. 23, and
TMig. 27 is a sectional view on line 27, Fig. 26.
o the drawings the invention is shown
einboc hed n a lllu(‘/hl"‘ for making button-
holes in which the overseam wuches extend
along the sides and about both ends of the
1)11&1‘4)}111010,11\9 buttonhole siit being cut anc
spread before the sewing begins. “T'he ma-
chim comprises in geners »1 & cutter for cut-
tine the b'{uf(}‘ll‘()]“ slit, raveling work
kno th and lat-

clamp Wh’ chis movable
erally o. the button holo. a “d o stitch form-

vise
ing mechanism which is rotated during the
sewing about the eye and about the opposite
end of the buttonhole. The stitch forming v
mechanism comprises a straight eye-pointed
npper needle which is arr dnﬂed to penetrate
the work a short distance from the edge of
the buttonhole glit, a curved eye-pointec d un-
3 hocdtg Wlﬂ'ch ig arranged to pass up
hreugh the bu ui'onlwo]e slh, and which, at
10 pm“ end of its strol e, throws out a
oop, down through which the 1* pper nee dle
passes, and a 1ooper arranged pelow the
work and operating fo takee & loop of upper
needle thread Ad carry it into such position
that the under needle will pass up through
it during its up stroke.
s shown, the upper needle 2 is *cew"“d in
wer end of a hollow needle bar 4 whiel
nounted fo qurocu{e through a Q’mtmu—
upper bearing 6 and th’m"’h a votary
8 with which the bar is so connoc%od
it will rotate with the head hile being

43

to  reciprocate  therethrough. Th“
bar is veciprecated by a crank 10
formed on the se owing shaft 12 and engaging
‘Tie o lever 14, the for V‘\rl end

rear end of 2
of which is co
sleeve 18 on t

A A ree
confined betwee
U(‘ er

nnected by links 16 with
e bar. The sleeve i3
1 collors 20 which may be
adjusted fo rmine the path of recipro-
cafion of the needle. The lever 14 is piv-
ot aL-;, <;:1ppor4‘:‘ 1 at 22 on o link 24 which is
frec to swing about the ghaft 26 as the lever
is oscillated by the crank 10. The parts
are 80 :)1'01)01‘1:5011(%1 that the aceurate tim-
ng of the upper needle with relation to the
ander needle and looper is %ecured through
e

h need!

conﬁbine-\l oscd“:.“r - and bodily meg-
moverents impa wted to lhe 10\*"1‘ 14 by
cr‘wL and lever supporting link 24, and
the veedle may be veciprocated at high speed
without strain or 1 md e wear on the parts.
The under needle and looper, which as
5%0\\';1 are constructed and arranged like the
vedle and looper of Patent Mo, 1,134,048,
‘u ted March 30, 1915, arve arranged upon

£ 28 which is votated in unison with
d & in sewing ahout the ends of 2 but-
e. The under needle and looper
s 18 < )p(‘l'l ed from the crank 10
geiilation of the lever support-

3 and ‘thus the aceurate timing of

s is ensured when oge;;ztimv' at high
shown, the F‘-al{ 24 {forms

I3

11 (‘11"} ]e\‘ “1\0 ot 1 er

g )
the p wt
speed.
arm of u be

1 s

of whicl
reay (WC' [ a roc]: 10,\'0‘-: ui
end of the lever 84 is connected
versal joint with a hollow lnk 25 whic
arranged substantially *n the axis of uhe
(nnlm wnd 18 connected at its upg per )nd
with o lever on the t k.not through which th
under needle and looper me(-huucw is actu-
ated, as is move fully disclosed in the patent
above referred to. ITn addition to the un-

”‘l\' for

—'Jx)

in
dermneedle and oope; n‘ech»ﬂlsv the turre t
28 carries the usual throat plate 38 prov 1d d
with a needle opening and a guide for the
stay cord

The turret is rotated at the proper times
through o rack bar 40 provided with rack
teeth engagi 10 o geay 42 on the lower £
he 'u}’ret? and also provided with rack : teoth
44 enga@ed by a gear 46 secus ed to » shaft
48, The shaft 48 is actuated from a cam
50 secured to the *a:n shatt 52, and engag-
ing a roll B4 carried by one avin \)L o Jever
56, the other arm of which is provided with
a gear se:menu 58 Ln')mnm; a pinion 60 on
the end of the shaft 48. The head § is ro-
tated in unison with the turret through a
]a 't (,_,, the lower end of which carvies s
car 64 engaging rack teeth 66 on the rack
40, andd the upper end of which is

con-
v bevel gears 68 with thﬂ rear end
wit 70, the forward end of which is
et by bevel gears 72 with the head 8.
et may be and preferably is mount-
ed fo tum in ball bearings indicated at 74
i Kig. 5.
The under thread and stay cord are led to
omfleq on the turret throngh the hollow
Hnk 26, and the upper thread is led to the
um)ei' needle through the hollow ncedle bar
4 and the usual light tension on the lower
end of the needle har. The v »er thread
ledds to the needle bar -lwomh a tension de-
vice T6 which may be ope rated to release
the tension at the completion of the sewing.
and to ve-apply the tension at ﬂle beginning
of the sewing, through a vertically 1\10\”11“16
rod (8. the upper end of Wle\ ncts on the
tension device, and the lower end of WliCh
bears on a lever 80 which is operated
cam lug 82 secured to one of the cam d;%cs
carried by the cam shaft 52. On its way to
the needle bar the upper thread passes
Lh"OU“h two thread gwdes 84, and bnh\v@en
these guldes the thread is acted upon by a
thread controller 86 carried by the rear end
of the crank lever 14, and corresponding to
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the thread conteeller shown and described
in Patent Mo. 1,063,880, dated June 3, 1913.

The work clamps ave mounted upon a
clamp carviage 88 pros 'ld(\d with side flanges
having beaving surfaces 90 which fit be-
tween bearmn surfaces fm wmed on the under
side of the base phtc 92, and formed on the
upper side of the turret braclet and brackets

94 secured to the under side of the base
=)1 wie, as indicated In Figs. 3 and 5. Near

1ts forward end the chm'lp cairiage 18 con-
nected by a pivot bolt 96 with a fulerum
block 98 mounted to slide lengthwise of the
buttonbole in a guideway 100 formed in
the turvet bracket. The clamp carriage is
moved 1()11!!"1!;11(&1}141{1.37 or lengthwige of the
buttonhole by a feed cam 102 secured to the
cam  shaft Z and plovided with & cam
groove engt mmn a roll 104 cavvied by a lever
106 the lowel end of which is connected by

)y Tink 108 with a sleeve 110 mounted on the
]0\\ er end of the pivot stud 96. The clamp
carringe is moved lat cm,lly during the sew-
ing abont the eye of the buttonhole 1 by a
cam 119 secured to the cam shaft 52, and

provided with a groove enggwmsg a roll 114
on the rear end of the lover 116, The for-

waird arn of the lever 116 is slotted to ve-
ceive a pivot block 118 which is connected
to the rear end of the clamp cavriage by a
pivot bolt 120 (Figs. 4 and b).

The upper work clamping jaws 122 ave
carried in the forward ends of clamp arms
124 which are pivoted on blecks 126 ad-
justably secured on the work sulmonmg
piates 128, which are in turn pwmeu upon
the work carriage, so that they may be sep-
arated to spread the buttonhole. The de-
vices for retaining and positioning the
plates, and for sepm'ating the plates to
spread the buttonhole, are the same in con-
struetion as the cm"‘espomhnn devices shown
and described in Patent No. 1,063,880. The
means for cloging the clamp is substantially
the same in construction as ‘1\(\ mechanism
shown -and described 1n application Serial
No. 125,94 o, filed October lG, 1918, and fom

prises a sleeve 130 mecured to a rock .sh

182 and “'nrs ing a yoke 184 which is pw—

otally mounted on ‘h sleeve is pw—
vided with arms 136 bearing unp

amns i24. The sleeve is v cked to ClOSG the
clamp through a rock lever 138 mounted to
turn on the shaft 182, and having a vertical
arm arranged to engage a spring 140 which
is interposed between the arm and an arm
The horizontal
arm of the rock lever 138 is arranged to over-
Lie the forward end of a levér 144 when
the clamp carriage is in its retracted posi-
tion, as indicated in Fig. 2. The vear end
of the lever 144 is arranged to be acted upon
Wy a cam 146 secured to the cam dise 50, and
oper mnn to 10(‘1\ the lever to close the elamp
when the cam shaft is started. The move-

084 8

of the lever 144 is fransmitted fo the
rock shaft 132 and yole 136 th** ugh the
lever 138 and spring and the pivoted
yoke Lm acts to equa Jize the pressure on
the clamp arms. The clamp is h(, d <I()Q~d
during the cutting and sewing by a lateh 14

arra nged to engage the lever 138, The lat ch
is operated to release the lever and allow the

ment

clamps to open as the clamp carriage is
moved back into its vetracted position by
a dog 150 arranged to engage the arm 159

4+

of the latch during the backward movement
of the carrviage.

The buttonhole shit is cut while the cmap
carriage is in u‘s retracted positior

T
DY a
cutter carr]ed on the forward

end of a (’uf'tm'

lever 154, the vear end of which is arranged
to be engaged by a cam 156 sccured tr) ”10
cam qhaﬁ The buttonhole Hf is spread

during the forward movement of the clamp
carriange from cutting to sewing pesition by
a spreader cam snch as shown and deseribed
in Patent No. 1,063,880.

The cam shaft 52 is given a single revo
fution during each eyele of the m achine. 1t
is driven at a comparatively high speed
when the machine is started to close the
clamp, to operate the cutter; and to move Jle
clamp carriage forward from cutting to sew
ing r)osmm*, is then driven at a compara-
llvely slow Bp seed through connections with
the sewing shaft 12 dﬂu*w ths ;e‘"*nfr of
the buttonhole, and ig then again driven at
comparatively hmh Q}Jeed through the re-
mainder of its revolution to return the
clamp cairiage to cutting post ition, to open
the clamp, qnd to turn tne gewing mecha-
nism back towv‘dq initial posi Uon, the re-
turn movement, being completed during the
first part of the 10’[&(1011 of the cam shaft
when the machine is started in forming the
succeeding buttonhole. The mee chanisn for
deiving the car shaft at eor mparatively high
‘spred before and a wfter the sewing comprises
a high Ape'sd driving clutch member 158
formed on {he hub of & gear 160 which is
mouiited on the shaft 169 and is continu-
ously driven from a driving shaft 164
through a pinion 166. The elutch member
is pi medod with cluteh teeth adanted o be
engaged by corresponding teeth on a (1]1\7011
chtch meinber 168 formed on one end. of

leu/o wh}ch iz mounted to slide on the
si alt 162, and is provided at the other end
with a pinion 170 engaging a gear 1792 se-
cured to the eam shaft. The clutch mem-
bers are engaged disengaged at the
proper times ﬂu'ou,qh a voke 174 secured to
a vertical roek shaft 176 and carrying rolls
at the ends of its arms which engage an
annular groove in the clutch sleeve (Figs.
B, &, and 7 to 10). The clutch member 168
is forced in a divection to engage the cluteh
meimbers by a smmn 178 smlounumo the
SesTIng for the shaft 178 and acting on the
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yole 174 (Figs. 8 and 10). The rock shaft
176 is actuated to engage and dlsena“awo the
cluteh through an arm 180 secured to the

upper end of the shaft, and carrying a
spring pressed pin 182 which engages a

recess in one arm of a bell crank lever 184
loosely mounted on the hub of the arm 180.
An unlatching pin 186 is arranged in the le-
ver 184 above the pin 182 for a purpose to
be described. The other arm o‘f ’me‘ bell
crank lever 184 is provided with a gear
segment 188 engaging rack oefh 10:111(3(1 in
a bar 190, the inner end of which is ar-
ranged to be engaged by cam ribs 192 and
194 which are seenred on the hub of the

gear 172, A spring 195 forces the rack
1~"1 190 toward the cams. So lonz as the
arm 180 and bell “"nnk lever 184 are connect-

ed toaoihel' by the pin 1?2, and the bar 190

with either the 162

1510 cngagemet nt cam
or the cam 184, the celuteh member 169 wiN
be held in disengaged position. YWhen the

machine 1s to be st(ufod the tripping pis

166 1% depreszed by the downy ward move-
ment. of a vod 196, the unper end of which
carries an arm 198 over h'm'r the pin. The

os the lateh-

depression of the pin 186 fore

ing pm 182 out of the rvecess in the bell
) lever 184 so that the arm 180 is
fl connoctc& from the bell cranlk Tever, thus

aHowmg the spring 178 to rock the shaft

176 and engoge the cluteh members. Dur-
ing this movement of the vock shaft the
latch pin 182 rides under a flange 200 on
the side of the bell crank lever 184, while

is supported on a sim 1 v ﬂ’no

0
L
1te

the pin 186

202 projecting from the oppos wln

the aym 180 (Fig. 11). When h bar 1"‘;0

1‘1((“; off of the cam 194 during g the rota-
ion of the eam shaf ‘t, the bell erank lever

8—!- 1s swung 1nto position over du arn 180,
so that the lateh pin 182 re-engages the ve-
cess 1n1 the hell cmnk Jever. This re-con-
neete the bell erank lever and arm 180, g0
that the cluteh members will be disengaced
when the bar 190 rides up on to the cam

3

rib 192 as it does at the beginning of the
sewing, and ag the har rides up on i() the

cnm 1904, as it does after the cluteh mem-
bers have been veenga pu at the completion
of the Semny and are to be dmonga;gvd to
st‘op the machine.

"The cam shatt 52 is dviven during the sew-

ing through a pinion 204 secured to a shaft

206 and engaging the gear 172. During the
time that the gear is being driven both be-
fore and affer the sewing the pinion 204
registers with a blank space 208 formed on
the gear 172, and the pinion and connected
mechanism 1s locked against displacement
during this period by a locking plate 210 se-
cured to the side of the pinion and arranged
to engage a segmental locking plate 212 se-
cured to the side of the gear. The shaft 206

is driven from the sewing shaft 12 threugh

1,462,084

a vertical shaft 214, the lower end of which
carries a bevel <>0ku' 216 engaging a similar
genr on the sha F 206, and the upper end of

whicl carries a worm wheel 918 engaging
a worm 220 on the sewing shaft. In order
that the speed of the cam shaft with rela-
tion to the sewing shaft may be o adily
changed to vary the number of stitches in
the buttonholes X Lhe shaft 214 is mounted in
a bearing 222 which is supported to turn
on the shaft 206, and the worm wheel 218
is so mounted on the upper end of the sha i'i‘

that it may be readily removed and anothe

wheel substituted. A vemovable beaving
block 224 i arranged above the worm wheel
block 226 within

and engages a vefaini ing
which 1t may be lecked by a loeking bolt
228.
e driving and stopping mechanisin for
‘(h(‘, sewing shaft comprises a clutch indi-
cated at 230, which is the same In construe-
mm as the Chlrch shown and descrlbed in
Pntenu o. 1,212,486, dated January 16, 1917
and is engaged and dlsenoaoed by the rock-
ing of a.cam sleeve 232 corresponding to the

s

1'0(4';1‘0 cain sleeve of said patent The
sleeve 1s rocked to engage and disengage the
clutehi through o bell erank lever 234, one

arin of which is provided with a gear seg-
went engaging o gear segment on “the cam
su‘o\"*. and the other arm of which is ar-
ranged to be engaged by a camn rib 236 se-
cured to the side of the gear 172. The bell
crank lever is foreed in a direction to engage
the clutch by a spring operated strut 938
(Fig. 8). The timing of the clutch disen-
guging mechanism may be adjusted by the
operator through an adjusting screw 240, the
inner end of which is connected with the cam
plate 242 with which the cam sleeve 232 co-
(momies.

A stop pin 244 which co-operates with a
smp camn 246 on the sewing shatt is carried
on the upper end of a lever 248. The lever
1s pivoted on a vocking support 250, which
is provided with a depending arm 252 acted
upon by a spring 254 which tends to force
the stop pin against the periphery of the
stop cam. The lower end of the lever 246 is
arranged to be engaged by a cam 258 which
rocks the lever on the support 250 to move
the stop pin cut of the path of the cam, the
lever being rocked to carry the pin into the
path of the cam by a spring operated strut
268,

"he mechanismsg thus far described are
adapted to automatically cut and sew a but-
{onhole ind then come to rest in initial posi-
tion whenever the starting mechanism
trippe G the mode of opamhon being in gen-
eral the same ss the mode of operation of
the machines in commercial use for maling
eve-ended buttonholes in the flies of bution
shoes. In operating machines of this type
as heretofore constructed, the operator shifts
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the work in the work elamp from one but-
tonhole gewing position £ another, and
88 qjs the stay mno nh’(‘hﬂli%iﬂ after the work
has been shifted and positioned in the clamp.
The proper and accurate spacing of the but-
tonholes depends, therefore, npon the skill
and cave of the operator, and the production
of a machine is to a lavge extent depwdent
upon the (m\torltv of the operator. In the
machine illustrated, the accurate spacing of
the buttonholes 1s ensured, and the produc-
tion of the machine increased, by providing
wenns for automatically feeding the work
from one buttonhole sewing position to an-
other, and by so constructing and operating
these means that a series of buttonholes is
awtomatically cut and sewed. In the con-
struction shown the means for spacing or
feeding the work from one buttonhole sew-
ing p(;%'ition to another comprises a work
carrier which is mounted on the clamp car-
riage (11141 is (»pﬂmmd to shift the work and
po&n ion it in the work clanp between succes-
sive cycles of the buttonhole making mech-

anisins.  The work carrier is one form of
work spacing means which is constructed to

act on the work zxd"]acenu to the sowmg point
and ig, therefore, well adapted for spacing
comparatively small pieces of work such as
this type oi. machine usually operates on.
The work carrier is designed for spacing and
positioning 1 ,ut onhole Hies of shoe uppers
either before or after they ave secured to the
uppers, and as shown comprises a base plate
260 provided with a curved edge gage 262
corresponding subs tnnimlly to the curva-
fure of the buttonhole ﬁv. and with a slot
ading parallel and adjacent to the

dge gage, ‘m(- registering with the button-
hole zone of ¢ ﬂy when in position against
the edge owo The carrvier plate is ai-

1
i
wngmxd

¥

to move over the upper sur tace of the

work st
¢

appo‘rtmo th’fC 128 of the work
clamp and the hase plate of the carrier be-
tween the edge gage 262 aud the slot 264 and
along the opposite edge of the slot is very
thin, so that the work when in position on
the carrier ig cloge to the upper surface of
the work upomtmo pla t(‘s. and may be
Armly <anx by the- worlk clamping jaws.
The work carvier is provided with means for
clamping or hol 411110 the work in [)()smon
whic ~h as slmwn comprises a clamp bar 266
having one end pl‘oiod to a pivol block 68
whi «'h is momnted on the upper side of th

carvier, and provided with a series of aprnm
clamping lingers 270 which ave arranged to
vmmrm the work and press it against the up-
per surface ol the carrier along the outer
edge of the slot 264 When the clamp bar
266 is swung. down inte work holding posi-
tion its {ree end passes betwen two position-
ing lugs 272 ;md 13 latched in position by a
vielding Tntch finger 274, The latch finger
may be operated to velease the bar by a

53

handle 276 (Fig. 16).  In ovder that the but-
tonholes may be propul\* positioned with re-
mhon to the edge of the work, the path of
novement of the carrier transversely of the
(](u np carrviage and of the buttonholes is de-
termined by two guideways 278 and 280
formed on the carrier and engaged by guide
rolls 282 and 284, The sh‘xpe and curvature
of the guidm'tys will depend upon the cur-

vature of the edge gage 262 and upen the ve-
Iatum whlch the buttonholes are to bear to
the edge of the woik. As shown in Ifig. 17,
the szuldm ays are s]mped and arit 111:204 to so
position the work in the work clamps that the
bLuttonholes will be formed substantially at
right angles to the edge gage 262 and to the
edge of the buttonhole fly held in the carrier.
The roll 282 is mounted upon the upper end
of a post 286 which vises from the clamp
carriage and projects through a slot formed
in one of the supporting phtes 128. The
guide roll 284 is carried on the end of an arm
288 projecting from a cam plate 290 which
is mounted upon the clamp call‘mgc, and
will be again 1efer3 edto. The means for ac-
tuating the work carrier to space the button-
holes comprises a rack 292 mounted to recip-
rocate on a guide rib 294 which is formed on
the clamp C‘l’l‘l‘lgb (Figs. 17, 18 and 19).
The rack bar is provided with an arm 296
the end of which is pivotally connected to a
block 298 siranged to slide in a guideway
300 formed in the base plate of the carrier.

The rack is engaged by a gear 309 which
is driven from a worm wheel 304 through
mechanisin which vavies the movement im-
parted to the gear ip accordance with the
pa(h of movement of the wmk carrvier, o
that' the requisite movements are given to
the carrier to equally spac (uo Luitonholes
aleng the u'wgnlwlv cur \'ed edge of the
work., The connections between the nni-
formly moving worm wheel 304 and the gear
302 are also so constructed that they may be
uncoupled or disconnected to permit the
movement of the work carrier into position
to properly locate the first buttonhole in the
geres to be sewed. As shown in Figs. 17 to
21, the worm wheel 304 1% mounted upon a
stud 306 secured in the clamp carriage, and
the gear 802 is provided with a hub Toosely
mounted on the hub of the worm wheel and
connected with the rim of the gear by the
arms 308, The connections between the
worin wheel und gear mmpnso a <oup1mg
or chiteh member 310 W the form of a har
mounted on the hub of the waorm wheel and
provided at its ends with conical cluteh faces
adapted to engage a conical clutch face in
the upper side of the worm wheel. The
eluteh bar is normally forced into engage-
ment with the wowrm wheel by a clamping
nut 312 serewed on to the upper end of the
worm wheel hub and projecting up through
the cam plate 280. The upper end of the
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clamping nut is provided with a lmurled

head by W]h(‘h it may be mampll tted

clamping and ’eleasmo the cluteh bar. The
clutch bar is provuhd with a later (uly pro-
jecting arm 314, the upper end of which car-
ries a crank pin 316 which is connected by
two arms or Iinks 818 and 320 to crank pin
322 on one of the arms 308 of the gear 302.
The pivot pin 324 which connects the links
318 and 320 carries a roll 326 which engages
a cam groove 328 formed in the under side
of the cam plate 290. RMotion is transmitted
from the worm wheel 804 to the gear 302
through the links 218 and 820, and this move-
ment is varied by the action of the cam
groove 328 on the links to increase or di-
mlmsh the movement imparted to the gear
In accordance with the curvature of the pad
of movement of the work carrier. In case
carrviers having different paths of movement
to guit work of mdelv varying curvature ave

to be used, the cam plate 200 nust be changed
so that the cam groove 328 will correspond
to the curvature of the path of movement

of the cairier. To permit the ecam plate to
be veadily chnngul it is secuired upon the
clamp carriage by the screws 330 and dowel
pins 332,

The worm wheel 304 is intermittently ro-
tated through a worm 834 secured to a shaft
336 which 18 connected by gears 838 with a
shaft 840. The shaft 840 is mounted on the
clamp carriage, and is driven from a shaft
342 which is also mounted on the clamp
carriage and is given a single rotation he-
tween successive buttonhele making cyeles
by mechanismn mounted on the machine
frame and connected with the shaft through
a coupling to be hereinafter dezeribed. In
order ths Lt the movement imparted to the
work carrier, and therefore the spacing of
the buttonholes, vy be varied to suit the
p?ovo of work being operated upon, the
mechanism through which motion is trans-
.ml,um from the shaft 342 to the shaft 340
15 5o constructed that 1t may be readily ad-
:"Sf@d by the operator to vary the mov emonf
given to the shaft 340 b3 each complete ro-
fation of the shaft 345, As shown, this
mechanism compiises a ratchet wheel 344
secured to the end of the ghaft 340, and a
feeding pow? carried 1 by an arm 348 secured
to the end of the shaft 342 and arranged to
be held in engagement with the ratchet wheel
by « spring 350. The pawl is provided with
a tuil plece 352 which is arranged to ride
over a controller puue 354 during a part of
{lie revolution of the shaft 542, the controller
plate being aranged to hold the pawl out of
engageinent wi ‘h the ratchet wheel. The
Coniro] ler plate is provided with a series of
pawl-engaging surfaces which are of dif-
Terent 1e1mlhs. wnd the plate is so mounted
that it may be (uh'u&,‘e{ to bring any 1'0("m'1'er?
pawl-engaging surface into the vath of the
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xnll piece 8582, Ag shown 11‘

the m’:f\hor plate s cant
buar 338 \\ﬂldl is engnged
secured to a shaft 36t g
vided at its up‘)m end with an :11*1’
cuter end of which is provided with an op-
erating handle 364 aut whed to a ]ockinﬂ'
pawl 366 whieh may be engaged with any
n series of holes 868 formed in
up;,or surface of the plate overlying the vack
par. The ooom‘fing handie 364 15 within
uent ve

ench 045 the eperator, so that the
wte ma

v be rvendily and guickly

m‘ dm;r-'v? ‘,.\J“‘-on -
"1@ path of the feeding or
Tho holes may be g aduated

i,k e &D::('mo wﬂ"(mmmhngg to any

Tu the ma‘dﬂ{

» returned to initial po-
mpletion of a series of
g

1
rier is automatically
gition after the cow
buttonboles, and thi
hy a reverse
through &

lh‘ (.m?, the work cav-

1s movement is cffected
the shalt 349
number of revolubions cerre-
nommw to the number huttonholes
which have heen automatically sewn. 'The
mevchanism through which the veverse vo-
tation of this shaft is transmitted to the
shafl 340 comprises a second ratchet wheel
30 wsecured to the shaft 340 at the side

rotation of
1
1

n
or

T

of the spuacing ratchet wheel 344, and @
returning bawl 372 mounted upon an armn

374 securad to the end of the shaft 349
and held normally in engagement with the
ratchet wheel 870 by a spring 378. In order
that the same movement may be imparted
to the shaft 840 and to the work carrier
during both the feeding and reverse ro-
tations of the shaft 342, the veturning pawl
372 is provided with a tail piece 378 ar-
ranged to travel in the same pm’;h throngh
Whlcn the <x1] piece 852 of the spacing pawl

ravels. During the reverse sotations of
the shaft 342 thevefore, the veturning pawl

trzxeh over the same pawl-engaging sur-
face on the controller plate which was en-
gag-ed by the pawl 346 during the spacing
of the buttonholes. Both pawls therefore
have the same e\'tmt of 1dle travel dur-
e each rotation of the shaft 342 in either
divection. and the retuin movement of the
carrier will thevefore be the same as the
j\aum movement 1 sewing a secles
11 tonholes.

The mechaniem for
ating the work spacing
trolling the buttonhole m“’:mo mechanisms
to sew a series of buttonhom and then
return the work carvier to initial position,
18 mounted on the machine base and comn-
prises = shaft 380 which is so arranged
that it is In lmﬂ with the shaft 349 on
the clamp carriage when the clamp cs
riave has been moved to its vetracted po-
sition at the completion of the butéonhole

Gl

automatically actu-
means, and for con-
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making cycle (Figs. 1, 3, 13, and 22 to
26). At this time the shaft 380 is coupled
to the shaft 342 by a coupling comprising
a tongue 382 secured on the end of the
shaft 380, and engaging a slot 384 formed
in a sleeve secuved to the end of the shaft
342, the tongue and slot being mranged
to be engaged and disengaged bv 18 travel
of the elamp carriage lengthwise of the but-
tonhole. The mechanism for rotating the
shaft 380 to feed and return the work car-
rier comprises two reversely rotating bevel
gears 386 and 388 leosely mounted on the
shaft 380 and provided with two -clutch
members adapted to be engaged by a clutch
390 arranged between the gears. The clutch
is connected with the shatt by a polygonal
sleeve 392 which is pinned to the shaft
so that the shaft will rotate with the clutch
while the clutch is free to move into en-
gagement with either of the gears. The
gears 386 and 388 ave contmuously driven
in opposite direction through a bevel pin-
ion 394 secured to the forward end of a
shaft 896, the rear end of which carries a
gear 398 engaging a gear 400 which is se-
cured to the consiant]*' running gear 160.
The mechanism for shifting and con atvol-
ling the clutch comprises a voke 402 the
arms of which carry shoes 404 en(ra(fm(r
an annular groove in the clutch (I‘ws 2‘3
26 and 27). - The yoke is mounted upon a
stud 406, and is provided with a laterally
projecting arm 408, the outer end of which
15 toothed to nnoage corresponding  teeth
in an arm 410 secured to the end of a rock
shaft 412.  The rock shaft carries an arm
414, the end of which is provided with two
V-shaped notches 416 adapted to be engaged
by a spring-pressed pawl 418 which ‘tends
to shift the clutch in either dirvection, ac-
cording to the noteh with which the end
of the pawl happens to be in engagement.
Novmally the pawl tends to shift the clutch
mfo engagement with, the gear 386 which
s driven in the proper dir ection to advance
or feed the work carrier. The clutch is
controlled by a counting mechanism which
determines the number of buttonholes which
ghall be automatically sewn before the but-
tonhole making mechanism stops and the
work carrier is refurned to initial position.
This counting mechanism  comprises  a
toothed swheel 420 which is provided with
a number of teeth (?()11(3“}?)()11(1111}j’ to the
greatest number of buttonholes which the
machine is adapted to sew. The counting
wheel 15 so andnood that the teeth on the
wheel eugwe the end of an arm 422 secured
on the vock shaft 412 and normally hold
the clutch in -neutral position against the
pressure of the spring pawl 418 the end
of the arm normally resting on ‘the high
part of a tooth, indicated 1w Fig, 9.
The toothed wheel 420 is moved sufficiently

a8

‘I{}o

ceeding

7

to release the arm 422 so that the clutch
may be engaged with the spacing gear
whee! 386 by a pawl 424 arranged to en-
gage a tooth of the wheel, and actuated by
the movement of the clamp carriage into
its i'(‘tl‘il‘!:_‘ted position. As shown in Figs.
1, 22 and 23 the pawl 424 is mounted in
an arm 420 secured to the end of a rock
shatt 428, the opposite end of which car-
ries an arm 430
finger- 432 which is secured to the clamp
carriage. The paw! is mounted to slide in
the arm 426 and is held in active position
by a spring 434. When the clamp carriage
is advanced at the beginning of a button-
hole making cycle, the ﬁ110e1 432 moves to
the left in Figs. 1 and 22 and disengages
the arm 430, so that the shaft 428 may
be rocked bV a spring 436 which acts upon
an arm depending from the shaft. This
movement of the rock shaft carries the pawl
424 over the end of a tooth in the wheel
420 and into active position in, front of
the tooth. When the clamp, carriage re-
turns to its initial position at the comple-
tion of a buttonhole making cycle, the fin-
ger 432 engages the arm 430 and rocks the
shaft 498 into the position indicated 1n
22, thus actuating the pawl 424 fo
mfrh*h advance the toothed wheel 420.
This movement of the wheel carries the
tooth which has been supporting the arm
499 from under the end of the arm, so
that the work spacing clutch is engaged
to effect the spacing of the worlk. TVhen
the spacing clutch is engaged it remains
in engagement during a smnle revolution
of the shaft 380, and is then disengaged
by a forward movement of the toothed
wheel 420 sufficient to bring the high part
of another tooth under the end of the arm
499, the tooth acting to swing the arm and
return the spacing “clutch to initial posi-
tion. The revolution of the shaft 380 not
only spaces the work, but it also actuates
the mechanism which, as the spacing is com-
pleted, automatically trips the high speed
cluteh of the buttonhole making mechanisms,
g0 that after the work is spaced the work
clamp is automatically closed and the sue-
buttonhole cut and sewed. The
mechaniss through which this is accom-
plished comprises a wheel 438 which is con-
nected with the toothed wheel 420 and is
provided with a series of toothed portions
440 separated hy locking C;er;mwts 442, the
xmw' of toothed portions and the series
of locking segments corresponding in num-
her to the number of teeth in the toothed
wheel 420. The wheel, 438 1s advanced a
step as the shaft 380 completes each revo-
lution through a disc 444 secured to the
end of the shaft 380, and provided with
teeth 446 for engaging the toothed portions
of the wheel 438, and with a locking seg-

arranged in the path of a
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ment 448 co-operating with the locking
segments 442, In order that the toothed
wheel 420 may be slightly advanced by
the pawl 424 in the manner above descr 1’bed
while the wheel 438 is loclked by the Joclk.
ing segment on the end of the shaft 380,
the wheel 420 is mounted to turn on the
hub of the wheel 438, as indicated in Fig. a
25, and Is provided with a stud 450 ar-
1311%(& to e held in engagement with an
adjustable stud 452 on the wheel 438 by
a spring 454, The means for automatically
tripl\‘ng or starting the buttonhole mak-
mechanism at the completion of the
gpacing of the work comprises a toothed
wheel 456 secured to the rear side of the
wheel 438 and arrvanged to act upon a pawl
458 which 33 connec‘ted to actuate the trip-
plno rod 196. The pawl 458 is mounted
(um 46(; secured to one end of a
t 462, the other end of which car-
vies an arm 464 which is connected by a link
466 to one arm of a bell crank lever 468
The other arm of the bell crank lever car-
rieg a 1011 470 engaging a slot 472 in the
lower end o[ the tmppmo or starting rod
196 (Figs. 1, 7 and 8). The tmppmo or
starting rod and; the pawl carrying arm
460 are held in normal position by a

cedak,

i g

spring 474 which supports the rod in
its raised position with its arm 198
above the tripping pin 186 herctofore

described. The pawl 458 is mounted to
slide in the arm 460, and is held yieldingly
in its advance or active position by a
spring 476. The pawl nmmally stands in
the position indicated in Fig. 22 with its
outer end in the path of the tueth on the
toothed wheel 456, the teeth of which are
arranged to face in a direction opposite to
that in which the teeth of the wheel 420
face. During the latter part of the ad-
vance movement of the wheel 438, . which
oceurs a8 the spacing shaft 380 completes
its revolution, one of the teeth on the wheel
456 engages the end of the pawl 458, and
as it passes the end of the pawl, rocks the
shaft 462 to depress the starting rod 196
and thereby engage the high speed clutch
162 of the bnttonnole Dmkmo mechanisms.
The shaft 462 is vocked to depress the
starting rod 196 in starting the machine
to make the first huttonhole thrOUOh a han-
dle 478 which projects from the arm 460
on the end of the shaft, and is in conven-
lent position to be manipulated by the op-

-erator.

After the machine is started by the opera-
tor, as above indicated, the contr olhno mech-
anism f)pesucs in the manner above de-
seribed to throw the spacing mechanism into
opez ation after each butfonhole is com-
pleted, and to throw the buttonhole Drkinor
mechanisms into oper ation after the spacing

1,492,084
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has been completed, the actuating wheel £38
and the two controlling toothed wheels 420
and 456 being advanced a step between suc-
cessive buttonhole ma king cycles. The ad-
vance movements of these wheels continue
until a stopping and reversing cam or tooth
482 engages the clutch contlolhno arm 429
and swings the arm beyond the neutral po-
sition indicated in Fig. 22, thus vocking xhe
shaft 412 so that the arm 414 is vaised sufii-
ciently for the spring pawl 418 to engage the
lower notch in the arm and thus shift the
clutch 390 into engagement with the revers-
ing gear 388. This discontinues the spacing
and also the advance ef the contr oﬂirg disk
458, thereby sLoppmo the automatic throw-
ing into operation of the buttonhole making
mechanisnt.  The shaft 380 will then be
driven in a reverse direction to return the
work carrier to it initial position, and dur-
ing this reverse rotation the controlling
wheels will be rotated step L)Y step in a re-
verse direction to lnlfml position, which is
indicated in Fig. 22. As the wheels come
into this 13051t10n an arm 484 which is ad-
justably secured to the wheel 438 engages
the upper side of the clutch controlling arm
422, swinging the arm into neutral position
and thus dlsengdgmg the clutch 390 from the
rever sing gear and shifting the arm 414 so
that the spring pressed pawl 418 aga ain en-
gages the upper notch in the arm, the clutch
con Llolhng arm 422 being arres sted and re-
tained in nheutral pesition by the engage-
ment of its end with the high point of the
initial tooth on the toothed wheel 420

In order that the number of buttonholes
which are automatically made Dbefore the
work carrier is returned to initial position
may be varied as found desirable, the revers-
ing cam tooth 482 is so mounted that it may
be adjusted into position to follow any one
of the teeth on the toothed wheel 490, s
shown, the cam tooth is formed on an arm
488 which is mounted to turn on the stud
488 upon svhich the controller wheels are

mounted. The arm is provided with a
spring pres‘sN locking pin 490 which may

be engaged with any one of u series of holes
499 formed in the outer face of the foothed
wheel 420 and corvesponding to the teeth of
the wheel. The locking pin is provided with
a head which is within convenient xeﬁ('h of
the operater, and by which the operator may
conveniently adjust and position the revers-
ing tooth to determine the number of but-
tonholes which are to be automatically made
in the work carrvied m the worle carvier.
The positioning holes are so arranged that
the reversing tooth will be held in position
directly following one of the teeth on the
wheel 420, so that when this wheel is given
its slight forward movement by the action of
the pawl 424 as the clamp carriage comes
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into its initial and stopping position after
the final buttonhole has been completed, the
reversing tooth will act upon the clutch con-
trolling arm to reverse the spacing mecha-
nism and return the work carrier to its ini-
tial position prepa aratory to the removal of
the finished piece of work and the introduc-
th*l of a new piece. The spacing clulch may
be locked in neutral position to permit man-

12l adjustment or manipulation of the con-
tv olling mechanism when desired by a lock-
Ing luo 494 formed on a rock shaft 496 and
armnged to engage an arm 498 depending
from the rock shaft 412. The shaft 496 may
be operated to throw the locking lug into
and out of active position by a handle 500
arranged within convenient veach of the
ov)eratm

While it is preferred to employ the spe-
c¢ific construction and arrangement of parts
shown and deseribed, ereciaHV in embody-
ing the invention in a machine in which the
buttonhole making mechanisms have the
general construction and mode of operation
of the mechanisms shown and described, it
will be understood that this construction
and arrangement is not essential to the
broader features of the invention, and may
be varied or modified as found desirable or
best suited to the construction or mode of
operation of the machine in which it is to be
embodied.

The upper needle mechanism shown and
described is covered by the claims of the di-
visional application Serial No. 387,147, filed
Nov. 11, 1919.

Having explained the nature and object
of the mventmn, and specifically described

one form of machine in which it may be em-

bodied, what is claimed is:—

1. A buttonhole sewing machine, having,
in combination, stitch formm(r mechanism,
mechanisms for 1emprocat1n§’r the work
lengthwise of the buttonhole and for rela-
tively actuating the stitch forming mecha-
nism to sew about the buttonhole, and work
spacing means acting on the work adjacent
to the sewing point and mounnted for hodily
movement crosswise of the buttonhole.

2. A buttonhole sewing machine. having,
in combination, stitch forming mechanism,
mechanisms for rotating the stitch forming
mechanism. for feeding the work to sew
abount a buttonhole and for moving the work
to space the huttonholes, and mechanism for
controlling said mechanisms to automatically
sew a series of buttonholes and to stop at the
end of the series.
~ 3. A buttonhole sewing machine, having,
in combination, stitch formlng mechanism,
inechanisms for rotating the stitch forming
mechanism, for feerhm the work to sew
about & buttonhole and for moving the work
ta space the buttonholes, mecham‘%m for con-

1=

trolling said mechanisms to automatically
sew a series of buttonholes, and means for
adjusting the controlling mechanism to vary
thu nufn%}er of buttonholes in a series.

4. A buttonhole sewing machine, having,
in combination, stitch formmc Ymechamsm,
mechanisms for rotating the stitch forming
mechanism and relat;vely feeding the work
and stitch forming mechanism to sew about
a buttonhole and for moving the work to
space the buttonholes, and mechanism for
controlling said mechanisms to automatically
sew a series of buttonholes and to stop at the
end of the series.

5. A buttonhole sewing machine, havmg,
in combination, stitch formmg' mechanism,
mechanisms for rotating the stitch forming
mechanism and relatively feeding the work
and stitch forming mechanism to sew about
a buttonhole and for moving the work to
space the buttonholes, mechanism for con-
trolling said mechanisms to automatically
sew a series of buttonholes, and means for
adjusting the controlling mechanism to vary
t‘le number of butfonholes in a series.

6. A buttonhole sewing machine, having,
in combination, stitch forming mechanism,
work holding means, and mechanism for ro-
tating the stitch forming mechanism and for
relatively moving the stitch forming mech-
anism and work holding means to -automati-
cally sew a series of buttonholes and then
stop.

7. A buttonhole sewing machine, having.
in combination, stitch forming mechanism,
a work clamp, mechanism for rotating the
stitch forming mechanism and relatively
moving the work clamp and stitch forming
mechanism to sew about a buttonhole, and
mechanism for automatically spacing and
positioning the work to sew a predetermined
number of buttonholes.

8. A buttonhole sewing machine, having,
in combination, stitch forming mechanism,
a work clamp, mechanisms for 1 reciprocating
the work clamp lengthwise of the hutton-
hole and for rotfmtmof the stitch forming
mechanism to sew about the huttonhole, and
mechanism arranged to act on the work ad-
jacent to the sewing point for automatically
spacing the work for suceessive buttonholes.

9. A buttonhole sewing machine, having,
in. combination, a rotary stitch forming
mechanism and a work clamp relatively mov-
able to sew about a buttonhole, a buttonhole
cutter, mechamsm for actua’mng these parts
to cut and sew a buttonhole, and mechanism
arranged to act on the work adjacent to the
sewing point for automatically spacing the
work between successive buttonhole making
cycles.

10. A buttonhole sewmg machine, having,
in combination, a rotary stitch formlng
mechanism, a work clamp, a buttonhole eut-
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ter, mechanism for actuating these parts to
cut and sew a buttonhole, mechanism for
spacing the work, and mechanism for con-
trolling the buttonhole making and spacing
mechanisms to automatically cut and sew a
predetermined number of buttonholes.

11. A buttonhole sewing machine, having,
in combination, a rotary stitch forming
mechanism, a work clamp, a buttonhole cut-
ter, mechanism for actuating these parts to
cut and sew a buttonhole, mechanism for
spacing the work, mechanism for controlling
the buttonhole making and spacing mecha-
nisms to automatically cut and sew a series
of buttonholes, and means for adjusting the
controlling mechanism to vary the number
of buttonholes in a series.

12. A buttonhole sewing machine, having,
in combination, stitch forming mechanism,
a reciprocating work clamp, a buttonhole
cutter, work spacing means movable in a
curved path, and mechanism for actuating
these parts to automatically cut and sew :
predetermined number of buttonholes along
a curved buttonhole zone.

18. A buttonhole sewing machine, having,
in combination, a rotary stitch forming
mechanism, a work clamp, a buttonhole cut-
ter, work spacing means, mechanism for ac-
tuating these parts to automatically cut and
sew a predetermined number of buttonholes,
and means for adjusting the actuating mech-
anism to vary the number of buttonholes.

14. A bhuttonhole sewing machine, having,
in combination, stitch forming mechanism, a
work clamp, mechanism for rotating the
stitch forming mechanism and for relatively
reciprocating the stitch forming mechanism
and clamp to sew about a buttonhole, a but-
tonhole cutter, a work carrier, and meang
for moving the carrier to space the work
and position it in the work clamp after said
relative reciprocation.

15. A buttonhole sewing machine, having.
in combination, stitch forming mechanism,
an intermittently reciprocating clamp ear-
riage, work clamps on the carriage, a work
carrier mounted on the carriage, and means
Tor moving the carrier to space the work be-
tween reciprocations of the clamp carriage.
16, A buttonhole sewing machine, having,
in combination, a rotary stitch forming
mechanism, a work clamp, a buttonhole cut-
ter, a work carrier, means for moving the
carrier to space the work and position it in
the worlk clamp, and means for returning
the cavrier to initial position after a pre-
determined number of spacing movement.
17 A buttonhole sewing machine, hav-
ing, in combination, stitch forming mecha-
nism. an intermittently reciprocating clamp,
and means moving with the clamp for spac-
ing the work between reciprocations of the
clamp. ‘

18. A buttonhole sewing machine, hav-

ing, in combination, buttonhole cutting and
sewing mechanisms, a work carrier movable
in a variable curved path, spacing mecha-
nism for intermittently moving the carrier
including a uniformly moving driver, and
connections between the driver and carrier
for varying the movement transmitted to the
carrier to equally space the buttonholes.

19. A buttonhole sewing machine, having,
in combination, stitch forming mechanism,
a work clamp reciprocating lengthwise of the
buttonhole, a buttonhole cutter, a work car-
rier, and mechanism for moving the carrier
between buttonhole making cycles to space
the buttonholes including means permitting
relative movement of the carrier to position
it for the initial buttonhole of the series.

20. A buttonhole sewing machine, having,
in combination, stitch forming mechanism,
a work clamp reciprocating lengthwise of
the buttonhole, a buttonhole cutter, a work
carrier, mechanism for moving the carrier
between buttonhole making cycles to space
the buttonholes including a coupling which
may be disengaged to permit movement ot
the carrier to position it for the initial but-
tonhole of the series.

21. A buitonhole sewing machine, having,

in combination, buttonhole cutting and sew-
ing mechanism, a work carrier having an
- gage curved to correspond to the edge
of a shoe fly, gnides for causing the carrier
to move in a correspondingly curved path.
spacing mechanism including a normally en-
gaged clutch, and means for temporarily
disengaging the clutch to permit movement
of the carrier to position it for the initial
buttonhole of the series.
- 92, A buttonhole sewing machine, having,
in combination, buttonhole cutting and sew-
ing mechanisms, a work carrier having au
edge gage carved to correspond to the edge
of the shoe fly, guides for causing the car-
rler to move in a correspondingly curved
path, spacing mechanism including an inter-
mittently and uniformly moving wheel, con-
nections between the wheel and cavrier, &
cam acting on the connections to vary the
movement transmitted to the carrier to
equally space the buttonhole. a normally en-
gaged clutch between the connections and
wheel, and means for temporarily disengag-
ing the cluteh to permit movement of the
carrier to position it for the initial button-
hole of a series.

23. A buttonhole sewing machine, having,
in combination, buttonhole cutting and sew-
ing mechanisms. a work carrier movable in
a variable curved path, mechanism for in-
termittently moving the carrier including a
uniformly moving driver, connections be-
tween the driver and carrier for varying the
movement transmitted to the carrier to
equally space the buttonholes, and means
for disconnecting the driver to permit rsla-
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tive movement of the carrier to position it
for the initial buttonhole of a series.

24. A buttonhole sewing machine, having,
in combination, buttonhole cutting and sevw-
ing mechanisms, a work carrier movable in a
variable curved path, spacing mechanism
for moving the carrier to space the button-
hole mdudlng an intermittently and uni-
formly moving driver, connections for trans-
mitting movement from the driver to the
carvier, and a cam acting on the connections
to vary the movements transmitted to the
carrier.

A buttonhole sewing machine, having,
in combination, buttonhole cutting and sew-
ing mechanisms, a work carrier movable in
a variable curved path, spacing mechanism
for moving the carrier to space the button-
holes inc ludmfr an mte]‘mltteﬁtly and uni-
formly moving crank, a crank geared to the
carrier, links connectmcr the cranks, and a
cam ac.tmg on the links to vary the move-
ment transmitted to the carrier.

26. A buttonhole sewing machine, having,
in combination, buttonhole cutting and sew-
ing mechanisms, a work carrier, spacing
mechanism for moving the carrier to space
the buttonholes including a spacing pawl
having an intermittent and uniform feeding
movement, and an adjustable controller for
varying the active period of each feeding
movement.

27. A buttonhole sewing machine, having,
in combination, buttonhole cutting and sevw-
ing mechanisms, a work carrier, spacing
mechanism for moving the carrier to space
the buttonholes comprising a feeding mem-
ber having a uniform feeding movement
and an admstable controller for varying the
period in each movement mm‘lnw which mo-
tion is transmitted to the carrier.

28. A buttonhole sewing machine, having,
in combination, buttonhole cutting and sew-
ing mechanisms, a work cavrier, a ratchet
wheel through which motion is transmitted
to the carrier to space the buttonholes, a
one-revolution feeding pawl, and an adjust-
able controller plate having surfaces of

varying length for holding the pawl out of
engagement with the wheel during part of
each revolution.

29. A buttonhole sewing machine, having,
in combination, }mttonho]e cu’cfmg and sew-
ing mechanisms, a work carrier, oppositely
arranged ratchet wheels through which mo-
tion is transmitted to the carrier to space
the huttonholes and to return the carrier to
initial position, feeding and return pawls
for engaging the ratchefs, and an adjustable
controller plate having surfaces of varying
length for preventing engagement of the

pawls with fHe wheels during part of each
revohl‘rmn of the active pawl.

30. A huttonhole sewing machine, having,
in combination, buttonhole cutting and sew-

L &

ing mechanisms, a work carrier, mechanism
for moving the carrier to space the button-
holes and for returning it to initial position
after the completion of a series of button-
holes.

31. A buttonhole sewing machine, having,
in combination, buttonhole cutting and sew-
ing rnbchammnb, a work carvier, carrier

spacing mecha anisin, car 1er veturning mech-
anigm, and mechanism for controlling the
Sp‘lCan and returning mechanisms.

32. A buttonhole sewing machine, having,
in combination, buttonhole cutting and sew-
ing mechanisms, a work currier, carrier
spacing mechanism, carrier returning mech-
anism, and counting mechanism for control-
ling said mechanisms to cut and sew a series
of buttonholes and then return the carrier
and counting mechanism to initial positions.
tions.

33. A buttonhole sewing machine, having,
in combination, buttonhole cutting and sew-
ing mechanisms, a work carrier, carrier
spacing and returning mechanisms includ-
ing a clutch, a controlhng wheel operated
bV the spacing mechanism and having a se-
ries of teeth for controlling the e ncrftgemenf
and disengagement of the elutch to gpace
the bu Ltollhr)lem and an adjustable tooth for
shifting the clutch to return the carrier and
controlling wheel to initial positions.

84. A buttonhole sewing machine, having,
in combivation, stitch formmo mechanism,
a clamp carriage, a work carrier having an
edge gage curved to correspond to the edfre
of a shoe fly, a slot in the carrier to reg-
ister with’ the buttonhole zone of the fly and
leave the same unobstructed, work holding
means on the carrier, means for guiding and
moving the carrier to space the buttonholes,
and means on the carriage registering with
the slot for clamping the worl dnrlng the

sewing.
35. A buttonhole s sewing machine, having,

in combination, stitch formmrr mech‘\nlsm,
a work clamp comprising ka supporting
plates and upper (*hmpmor jaws, a work
carrier plate mounted to move over the work
supporting plates and provided with an edge
gage and a slot to register with the bufton-
hole zone of a piece of work on the carrier
and leave the same unobstructed, and spac-

‘ing mechanism for moving the carrier be-

tween buttonhole making cycles.

36. A buttonhole sewing mﬂchme. having,
in combination, stitch forming mechanism,
a clamp carriage, a work carrier having an
edge gage of varying curvature, » slot ad-
wcont the gage to 1601‘3191 with the button-
hole zone of the }’)1(‘00 of work on the car-
rm carrier guides for maintaining the edge
of the WOl“lx at the pommt of onemhon in
predetermined relation to the stitch forming
mechanism, a vertically movable clamping
bar for holding the work on the carrier, and
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mechanism for moving the carrier o space
the buttonholes. -

37. A buttonhole sewing machine, having,
in combination, stitch forming mechanism,
a clamp carriage, a work carrier comprising
a base plate, an edge gage of varying curva-
ture, a slot to register with the buttonhole
zone of the piece of work on the carrier,
means for holding the work on the carrier,
guideways of varying curvature on the car-
rier, co-operating guides on the carriage,
and connections for moving the carrier to
space the buttonholes.

38. A buttonhole sewing machine, having,
in combination, stitch forming mechanism,
a traveling work clamp carriage, and work
spacing mechanism thrown into action by
the travel of the clamp carriage at the com-
pletion of a buttonhole making cycle.

39. A buttonhole sewing machine, having,
in combination, stitch forming mechanism,
a traveling work clamp carriage, work spac-
ing mechanism thrown into action by the
travel of the clamp carriage at the comple-
tion of a buttonhole making cycle, and actu-
ating mechanism for the stitch forming
mechanism and carriage thrown into action
at the completion of the spacing.

40. A buttonhole sewing machine having,
in combination, buttonhole sewing mecha-
nism, including a rotary stitch forming
mechanism and means for feeding the work
lengthwise of the buttonhole, and work spac-
ing means arranged to act on the work ad-
jacent to the sewing point.

41. A buttonhole sewing machine having,
in combination, stitch forming mechanism,
a work clamp, mechanism for relatively re-
ciprocating the work clamp and stitch form-
ing mechanism lengthwise of the buttonhole,
a work spacer mounted for bodily movement
crosswise of the buttonhole, and mechanism
for actuating the spacer to space the work
after said relative reciprocation.

42. A buttonhole sewing machine having,

in combination, stitch forming mechanism,
a traveling work clamp carriage, work spac-
ing mechanism thrown into action at the
completion of the buttonhole making cycle,
and actuating mechanism for the stitch
forming mechanism and carriage thrown
into action at the completion of the spac-
ing.
43, 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 cyecle, counting
mechanism operated from the spacing
mechanism for stopping the machine after
a pre-determined number of buttonholes has
been sewed.

44, A buttonhole sewing machine having,
in combination, buttonhole making mecha-
nism, stop mechanism thersfor, work spac-

1,408,084

ing mechanism thrown into operation by the
buttonhole making mechanism af the end
of each buttonhole making cycle, a counting
mechanism advanced a step to start the but-
tonhole making mechanism at each opera-
tion of the spacing mechanism, and means
operated by the final movement of the count-
ing mechanism for discontinuing the spac-
ing.

45. 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 advanced a step to start the but-
tonhole making mechanism at each opera-
tion of the spacing mechanism, means op-
erated by the final movement of the counting
mechanism for discontinuing the spacing,
and means for returning the counting mech-
anism to initial position.

46. A buttonhole sewing machine having,
in combination, buttonhole making mecha-
nism, stop mechanism therefor, a work caz-
rier, a one-revolution work spacing clutch
thrown into operation by the buttonhole
making mechanism at the end of each but-
tonhole making cycle, and a counting mech-
anism operated by the spacing mechanism
for discontinuing the spacing at the comple-
tion of a pre-determined number of button-
holes.

47. A buttonhole sewing machine having,
in combination, stitch forming mechanism,
a clamp carriage mounted to reciprocate
lengthwise of the buttonhole, a work car-
rier mounted on the carriage, and means for
moving the carrier to space the work Dbe-
tween buttonhole making cycles.

48. A buttonhole sewing machine, having,
in combination, a rotary stitch-forming
mechanism and a work-clamp relatively
movable to sew about a buttonhole, a car-
rier on which the work is held mounted to
move in a variable curved path and means
for advancing the carrier step-by-step to
space the buttonholes.

49. A buttonhole sewing machine, having,
in combination, a stitch-forming mechanism,
a work-clamp, mechanism for relatively re-
ciprocating the work-clamp and stitch-form-
ing mechanism lengthwise of the buttonhole.
a buttonhole cutter, a separate work-carrier
mounted for movement crosswise of the but-
tonhole, and mechanism for actuating the
carrier to space the work in the clamp after
said relative reciprocation.

50. A buttonhole sewing machine, having,
in combination, a stitch-forming mechanism,
a work-clamp, mechanism for relatively re-
ciprocating the stitch-forming mechanism
and clamp lengthwise of the buttonhole, &
work-carrier upon which the work is held
wovebls crosswise of the hnttonhols,
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mechanism for advancing the carrier step-
by-step between the buttonhole making
cycles.

51. A buttonhole sewing machine, having,
in combination, a stitch-forming mechanism,
a work-clamp, mechanism for relatively
moving them to sew about a buttonhole,
mechanism for opening and closing the
clamp, means for cutting the buttenhole
slit, and an additional work-spacing gripper
mounted to reciprocate transverscly of the
buttonhole.

52. A buttonhole sewing machine, having,
in combination, s stitch-forming mechanism,
a work-clamp, mechanism for relatively
moving them to sew about a buttonhole,
mechanism for opening the clamp at the end
of the buttonhole making cycle, means for

i B

cutting the buttonhole slit, and an addi-
tlonal gripper reciprocating transversely of
the buttonhole to space the work in the
clamp between successive buttonhole mak-
ing cycles.

53. A buttonhole sewing machine, having,
in combination, & stitch-forming mechanism,
a work-clamp, means for relatively moving
the stitch-forming devices and work-clamp
to sew a buttonhole, clamp opening and
closing mechanism, a buttonhole cutter, an
additional work-gripper including opposed
work-gripping elements adapted to advance
the work to the work-clamp between the
sewing periods, and mechanism for impart-
ing feed and return movement to said work-

ipper.
& EUGENE J. RAY.
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