
1492,084 1924. April 29, 
E. J. RAY 

BUTTONHOLE SEWING MACHINE 

Filed Aug. 
  



,084 1492 E.J. RAY 
April 29, 1924. 

12 

M272 
la (74/4/7 

- 
1 

Z'672ZZZZ 

-- 27 S 

S 
all 2-224& 7 

1917. 
BUTTONHOLE SEWING MACHINE 

Filed Aug. 20   



April 29, 1924, 1492,084 
E. J. RAY 

BUTTONHOLE SEWING MACHINE 

Filed Aug. 20 , 1917 12 Sheets-Sheet 5 

32- ... I'l:It 

z2s - (O) 2s2 

: SN al E. Tin Y2-2 2% - I p 
| Ali () Y. $42-rs. 

NET Y2 E. 24s 25 E le Ea N 
N E fir N 17'? "re roo N N N 60 g/ . N : N 44 6 N 

  

  

  

  

  

  

  





1,492,084 April 29, 1924 
E. J. RAY 

BUTTONHOLE SEWING MACHINE 

l2 Sheets-Sheet 5 Filed Aug. 20 , 1917 
  



April 29, 1924. 1,492,084 
y E. J. RAY 

BUTTONHOLE SEWING MACHINE 

Filed Aug. 20 , 1917 l.2 Sheets-Sheet 6 

Z Z. 6 

AZ742.... Zirror 
3. céle/ v/6.4/ 47 7-44. 2. 

  



April 29, 1924. 1,492,084 
E. J. RAY 

BUTTONHOLE SEWING MACHINE 
Filed Aug. 20 , 97 l2. Sheets-Sheet 7 

26% <2 
2 252 & 2 2x 

3-a2 
Z2% % Aity 
\ 

2 
2 

72 st Lif 423-1Ee. 
( 5A 3 % 

22 
Ces 

. 

-------w 

zzf U 74-\Y 
i - III. 27 7 ---- III.iimi?mall I 

  

  

  

  

  

    

  

  

  

  

  

  

  

  



1,492,084 1924. April 29 
E. J. RAY 

BUTTONHOLE SEWING MACHINE 

N 

Œ) 

iiiiiiiiii? 
  

  

    

  

  

  

  

  

  

  

  

  

  

  

  

  
  

  



April 29, 1924, 1,492,084 
E. J. RAY 

BUTTONHOLE SEWING MACHINE 
Filed Aug 20, 1917 12 Sheets-Sheet 9 

* ZZ 

(32-- 

iHRH 

  



1,492,084 E. J. RAY 
BUTTONHOLE SEWING MACHINE 

April 29, 1924. 

12 Sheets-Sheet lo Filed Aug. 20, 1917 

Ze 

22 

26. 

e (e 
E-26 272 

## 

N 

222 

a 74 

SS ae%? |(22222222222222· 
    

  

    

  

  

  

  

  

  

    

  

  



April 29, 1924, 1,492,084 
E. J. RAY 

BUTTONHOLE SEWING MACHINE 

Filed Aug. 20, 1917 12 Sheets-Sheet ill 

42 1422 Till plan TT 
s 

  



April 29, 1924. 1,492,084 
E. J. RAY 

BUTTONHOLE SENING MACHINE 

Filed Aug. 20, 1917 12 Sheets-Sheet 12 

a s 2z23 

S S 

r 
SS N 3. 
S1 --- 

aw S 

R w () SN s's 
SS 
s 

eGif Swall ŠSS 

ZZZZzes st277°27(227. 

  

  

  

  

  

  

    

  

  

  



O 

S 

20 

3) 

3. 

5 

isiented Apr. 29, 1924. 1492,084 

EUGENE 3. RAY, OF BEVERLY, NASS.ACHUSETES. ASSIGNOR, BY RIESN2: AssignitFENTs, 
TO UNITED SHOE MACHINERY CORPORATION, of PATERSON, NEW SERSEY, A COR 

, PORATO OF NEW TESSEY. 

BuTTONHOLE-SEWING. V. ACFIEN3. 
Application filed August 20, 1917. 

To (ill at iO2), it may 60 nee?}, i 
ise it, known that I, EUGENE. RAY, a citi 

zen of the United States, residing at Bev 
erly, in the county of Essex and State of 
vi assachusetts, have invented certain new 
and seful in proverinents in Buttonhole 
Sewing Machines; and I do hereby declare 
the following to be a full, clear, and exact 
description of the invention, such as will en 
able other's 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 
relatively movabie to form over - Seam 
stitches along the sides and about one or 
loth ends of an eye-ended buttonhole. 

achines of this type are extensively used 
in making buttonholes in the flies or upper's 
of button boots and shoes, the work being 
manually spaced and positioned in the Work 
clamp by the operator between the Successive 
buttonhole making cycles of the machine. 
it is the primary object of the present in 
vention to provide a machine for automati 
cally naking a series of eye-claded button 
holes in shoe flies or analogous work, there 
by avoiding the delay and inaccuracies inci 
(lent to antially spacing the work and to 
manually starting the buttonhole making 
mechanisins after each cycle, with a resulting 
increase in the rapidity and accuracy with 
which the buttonholes are made and spaced, 
and a decrease in the skill and care required 
{}f the operator. To this end a feature of 
the invention contemplates the provision it 
a machine having a rotary stitch forming 
techanism and a Work clamp relatively 
Ilovable to sew along the sides and about the 
eye of a buttonhole of Work spacing mecha 
nisin co-operating there with to automati 
cally sew a series of buttonholes. In the 
more modern machines for doing the class 
of work referred to, the relative movement. 
between the stitch forming mechanism and 
the work clamp lengthwise, or lengthwise 
and laterally of the buttonhole, is sectired 
by movement of the Work clamp, and an 
other feature of the invention contemplates 
the provision in a machine of this type of 
means for automatically spacing or feeding 
the work from one buttonhole stitching po. 
sition to another. This feature of the in 
vention is not limited in its application to a 

Serial No. 187,194, 

construction which automatically sews a se 
Fies of buttonholes, although preferably em 
bodied in a construction of this character. 
The spacing of the buttonholes and their 

I'elative relation to each other and to the 
edge of the work usually varies with differ 
ent styles and sizes of shoes, and further 
features of the invention relate to means by 
which the spacing or the spacing and posi 
tioning mechanisms may be readily set or 
adjusted by the operator to suit the piece of 
Work to be operated upon. 

in addition to the features outlined above. 
the invention also incides certain further 
features of construction and combinations 
of parts which contribute to the simplicity 
and efficiency of the machine, and which 
will be hereinafter described and set forth 
is the claims. 
The variotis features of the invention will 

'eadily understood from an inspection 
of the accompanying drawings and the foll 
lowing detailed description of the machine 
illustrated therein. 

In the drawings, Figure 1 is a right-hand 
side elevation of a machine embodying the 
various features of the invention in their 
preferred forms: Fig. 2 is a left-hand side 
elevation of the machine: Fig. 3 is a front 
elevation, partly in Section: Fig. 4 is a ver 
tical section on line 4, Fig.5: Fig. 5 is a sec 
tional plan view on line 5, Fig. 1: Fig. 6 
is a vertical section on line 6, Fig. 2; Fig. 7 
is a detail plan view showing a part of the 
driving mechanism for the buttonhole mak 
ing machine proper; Fig. 8 is a detail sec 
tional elevation on line 8, Fig. 7 : Fig. 9 is a 
detail section on line 9, Fig. : Fig. 10 is 
a detail Section on line 10, Fig. 7: Fig. 11 
is a sectional detail on line 11, Fig. 7: Fig. 
12 is a sectional detail on line 12, Fig. 8: 
Fig. 3 is a sectional elevation on line 13, 
Fig. 1: Fig. 14 is a detail sectional view on 
line 14, Fig. 13: Fig. 15 is a detail plan view 
of a part of the spacing mechanism; Fig. 
16 is a detail of the latch for holding the 
clamp of the work carrier in closed position: 
Fig. 17 is a detail plan view of the work 
carrier and a part of its operating mecha 
nism: Fig. 18 is a detail side elevation of 
the parts shown in Fig. 17: Fig. 19 is a sec 
tional elevation on line 19, Fig. 17 : Fig. 20 
is a detail plan view of a part of the spac 
ing mechanism: Fig. 21 is a sectional view 

be 

Air 

60 

O. 

75 

80 

90 

95 

00 

(5 

  



2 

5 

1,49 

on line 21, Fig. 20; Fig. 22 is a detail side 
elevation showing the counting mechanism 
for determining the number of buttonholes 
automatically sewn: Fig. 23 is a plan view 
of the parts shown in Fig. 22; Fig. 24 is a 
sectional detail on line 24, Fig. 22; Fig. 25 
is a sectional view on line 25, Fig. 22: Fig. 
26 is a sectional view on line 26, Fig. 23; and 
Fig. 2 is a sectional view on line 27, Fig. 26. 

in tile drawings the invention is shown 
died in a nachie for making button 

Sean Stitches extend 
}}}}} 
holes in which the ove 
along the sides and a lost both ends of the 
blittoilhole, the buttonhole slit being cit and 
s): 'ead before the Sewing begins. The ma 
chie conpirises in general a cutter for cut 
fig the littonhole slit, a traveling work 
clan) which is movable lengthwise and lat 
ei'aily of the butto: hole, and a stitch form 
ing mechanism) which is rotated during the 
sewing about the eye and about the opposite 
end of the buttonhole. The stitch forming 
nechanism comprises a straight eye-pointed 

tipper needle which is alri'anged to penetrate 
the work a short distance from the edge of 
the battonhole slit, a curved eye-pointed un 
e; needle which is arranged to pass up 
rough the buttonhole slit. and which, at th 

the upper end of its stroke, throws out a 
icop, down through which the upper needle 
passes, and a looper arranged elow the 
work and operating to a loop of tipper 
needle thread and carry it into such position 
that the under needle will pass up through 
it during its up stroke. 

; shown, the upper needle 2 is seclared in 
over end of a hollow neede lar 4 which 

mounted to reciprocate through a station 
oper bearing 6 and through a rotary 
with which the bar is so coilinected 

it wiil rotate with the head while being 
reciprocate therethrough. The 
is recipi'ocated by a 

E. 

sewing shaft 12 and engaging 
air end of a lever 14, the forward end 

of which is connected by links 16 with a 
sleeve or the needle bar. The sleeve is 
coilfi between collai's 20 which may be 
adjusted to deteraniae the path of recipi'o- 
cation of the needle. The leve: 14 is piv 
otally supported at 22 on a link 24 which is 
free to swing about, the shaft 26 as the lever 
is osciliated by the crank 10. The parts 
are so proportioned that the accurate tin 

- S. 

ing of the tipper needle with relation to the 
inder needle and looper is secured through 
the combined osciliating and bodily swing 
iing noverents inparted to the lever 14 by 

e crank and ever supporting link 24, and 
the needle may be 'eciprocated at high speed 
withoit, sti'ain of indie wear on the parts. 
The under needle and looper, which as 

shown are constructed and arranged like the 
needle and looper of Patent No. 1,134,046, 
dated yiarch 30, 1915, are arranged upon 

fi 

2,034. 

; which is rotated in liaison with 
{{ tead 8 in sewing about the ends of a lut 
to hole. The under heedle and looper 
Iechanis is operated from the crank () 
tii'Oigh the Oscillation of the levei Sipport 

d this tie accurate ti;ning of 
ensured when operating it high 

he lil 24 
ever, the ot 

O. : S CO tect 
rear end of a rock 
end of the ever 3: s 
versal joi link 33 vici 
arranged substantially in the axis of the 
tit}}''et, and is connected at its uppe' end 
with a levei oil the turret through which the 
under needle and looper anechalisi) is actu 
ated, as is more fully disclosed in the patent 
above refered to. In addition to 
der needle and looper mechanis. 
28 carries the usual throat plate 38 
with a needle opening and 2 guide 
stay cord. 
The turret is rotated at the prope' times 

through a 'ack bar 4{) provided with rack 
teeth engaging a gear 42 on the lower' end of 
the tariet, and also provided with track teeth. 
44 engaged by a gear 46 secti’ed to a shafé, 

C. 

50 secuied to the caju shaft, 52, and engag 
ing a roll 54 carried by one ai'i of a lever 
56, the other arm of which is provided with 
a gear segment 58 engaging a pilion 60 On 
the end of the shaft 48. The head 8 is ro 
tated in unison with the turret through a 
shaft. 62, the lower end of which carries : 
gear 64 engaging rack teeth 66 on the lack 
lar f0, and the upper end of which is con 

level gears 68 with the rear end 
haft. 70, the forward end of which is 

d by level gears 72 with the head 8. 
at Jiay be and preferably is no int 

in in ball bearings indicated at 74 
in Fig. 5. 
The under thread and stay cord are led to 

guides on the turret through the hollow 
36, and the upper thread is led to the S link 36, 

upper jeedle through the hollow Ieedle bar 
4 and the usual light tension on the lower 
end of the needle hai'. The upper thread 
leads to the needle bar through a tension de 
vice 76 which lay be operated to release 
the tension at the completion of the sewing. 
and to re-apply the tension at the beginning 
of the sewing, through a vertically innovable 
rod 78, the upper end of which acts on the 
tension device, and the lower end of which 
bears on a lever 80 which is operated by a 
cann lug 82 secured to one of the can discs 
carried by the can shaft, 52. On its way to 
the needle bar the upper thread passes 
through two thread guides 84, and between 
these guides 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 controller shown and described 
in Patent No. 1,063,880, dated June 3, 1913. 
The work clamps are inol inted upon a 

clamp carriage SS provided with side flanges 
having bearing surfaces 90 which fit be 
tween bearing surfaces formed on the under 
side of the base plate 92, and formed On the 
upper side of the turret bracket and brackets 
94 secured to the under side of the base 
plate, as indicated in Figs, 3 and 5. Near 
its forward end the clain carriage is con 
nected by a pivot bolt 96 with a fulcrum 
block 98 mounted to side lengthwise of the 
buttonhole in a guideway 100 formed in 
the turret blacket. The claimp carriage is 
moved longitudinally or length wise of the 
littonhole by a feed can 102 secred to the 
can shaft, 52, and provided with a can 
groove engaging a 'of 104 carried by a level 
106, the lower end of which is connected by 
a link 10S with a sleeve 110 mounted on the 
lower end of the pivot stud 96. The clamp 
carriage is moved latei'ally during the Sew 
ing about the eye of the buttonhole by a 
can i 12 Secured to the can shaft, 52, and 
provided with a groove engaging a roll 114 
on the rear end of the eye' li6. The fol'- 
wai'd all of the ever 116 is slotted to re 
ceive a pivot block 118 which is connected 
to the rear end of the clamp cai'i'iage by a 
pivot bolt 120 (Figs. 4 and 5). 
The upper work clamping ia WS 122 are 

callied in the forward ends of claiyap airns 
124 which are pivoted on blocks 126 ad 
justably secured on the work supporting 
plates i28, which are in turn pivoted 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 separating the plates to 
spread the buttonhole, are the same in con 
struction as the corresponding devices shown 
and described in Patent No. 1,063,880. The 
means for closing the clamp is substantially 
the same in construction as the mechanism 
shown and described in application Serial 
No. 25.948, filed October 16, 1916, and corn 
prises a sleeve 130 secured to a rock shaft 
132 and carrying a yoke 34 which is piv 
of ally mounted on the sleeve and is pro 
vitied with arms 136 bealing on the ciamp 
arms 124. The sleeve is rocked to close the 
clamp through a rock lever 138 mounted to 
turn on the shaft 132, and having a vertical 
an arranged to engage a spring 140 which 
is interposed between the arm and an alia 

The horizontal 
arm of the rock lever 138 is arranged to over 
lie the forward end of a level 144 when 
the clamp carriage is in its retracted posi 
tion, as indicated in Fig. 2. The real end 
of the lever 144 is arranged to be acted upon 
}ly a caim 146 secured to the eam disc 50, and 
operating to rock the ever to close the clamp 
we in the can shaft is started. The love 

8 

ment of the level 144 is transmitted to the 
rock shaft 132 and yoke i36 through the 
lever 13S and spring 140. and the pivoted 
yoke 136 acts to equalize the pressure on 
the clamp arms. The clamp is held closed 
during the cutting and sewing by a latch 148 
arranged to engage the lever 138. The latch 
is operated to release the ever and allow the 
clamps to open as the clani carriage is 
moved back into its retracted position by 
a dog 150 arranged to engage the ai'in 152 
of the latch during the backward movement 
of the carriage. 
The buttonhole slit is cut, while the ciamp 

carriage is in its retracted position by a 
cutter carried on the forward end of a cittel' 
level 154, the real' end of which is ari'anged 
to be engaged by a can 156 secured to the 
cam shaft. The buttonhole slit is spread 
during the forward movement of the clamp 
carriage from cutting to sewing position by 
a spleader can such as shown and described 
in Patent No. 1,063,880. 
The can shaft. 52 is given a single revo. 

lution during each cycle of the machine. It 
is driven at a comparatively high speed 
when the inachine is staited to close the 
clamp, to operate the catter, and to move the 
clamp carriage forward from cutting to sew 
ing position, is then driven at a compara 
tively slow speed through connections with 
the sewing shaft, 12 during the sewing of 
the buttonhole, and is then again driven at 
comparatively high speed through the 'e- 
inainder of its revolution to return the 
clalap cai'iage to cutting position, to open 
the clamp, and to turn the sewing mecha 
hism back towards initial position, the re 
turn movement being completed during the 
first part of the rotation of the can shaft 
when the Inachine is started in forming the 
Succeeding buttonhole. The mechanish for 
di'lving the can shaft at coinparatively high 
Speed before and after the sewing comprises 
a high speed driving clutch member 158 
foiled of the hub of a gear 160 which is 
i}holl inted on the shaft (3:2 and is continu 
ously driven from a driving shaft 64 
through a pinion 166. The clitch member 
is provided with clutch teeth adapted to be 
engaged by coll'esponding teeth on a driven 
clutch innelnber 168 formed on one end of 
a sleeve which is mounted to slide on the 
shaft 62, and is provided at the other end 
with a pinion 170 engaging a gear 172 se 
clied to the can shaft. The clutch mem 
be's ai'e engaged aid disengaged at the 
prope times through a yoke 174 secured to 
a vertical rock shaft 176 and carrying rolls 
at the ends of its arms which engage, an 
annillar groove in the clutch sleeve (Figs. 
3, 5, and 7 to 10). The clutch member 168 
is forced in a direction to engage the clutch 
inleinbei's by a sting 18 surrounding the 
be: ring for the shaft II (3 and acting on the 
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yoke 174 (Figs. 8 and 10). The rock shaft 
16 is actuated to engage and disengage the 
clutch through an alm 180 secured to the 
upper end of the shaft, and carrying a 
spiring pressed pin 182 which eigages a 
recess in One an of a bell crank lever 184. 
loosely mounted on the hub of the aria 180. 
An unlatching pin 186 is arranged in the e 
ver 184 above the pin 182 for a purpose to 
be described. The other an of the poll 
crank lever 184 is provided with a gear 
Segment 188 engaging rack teeth formed in 
a bar 190, the inner end of which is ar'- 
ranged to be engaged by eam ribs 192 and 
94 which are Secured on the hl) of the 
gear 172. A spring 195 forces the lack 
|al 190 toward the cams. So long as the 
an 80 and bell crank ever 184 are connect 
od together by the pin 182, and the bar 190 
is in engagement with eitheir the can 192 
or the cann 194, the clutch inenber 162 will 
}} held in disengaged position. When the 
machine is to be stated the tilipping pi: 
186 is depressed by the down yard 
lent of a rod 196, the upper end of whic 

carries an arm 198 overlying the pin. The 
depression of the pin 186 forces the latch 
iing pin 182 out of the recess in the bell 
crank lever 184, so that the aria 180 is 
isconnected from the bell crank ever, this 

allowing the spiring 18 to iock the shaft 
176 and engage the clutch heinbei's. )ur 
ing this movemeini of the 'ock shaft the 
latch pin 182 rides under a flange 200 on 
the side of the bell crank lever 84, while 
the pin 186 is supported on a similar flange 
202 projecting from the opposite, side of 
the arm 180 (Fig. 11). When the bar 13t) 
rides of of the can 194 during the tota 
tion of the calm shaft, the bell crank eye' 
184 is swung into position over the ai'in 180. 
So that the latch pil 182 re-engages the re 
cess in the bell crank ever. This re-coin 
nects the bell crank lever and alm 180, so 
that the clutch inelinbers will be disengaged 
when the bar 190 rides up on to the can 
rib 192, as it does at the beginning of the 
sewing, and as the hal' rides up on to the {} 

c: in 194, as it does after the clich hen 
be:'s have been reengaged at the completion 
of the sewing and to be disengaged to 
stop the machine. 
The can shaft. 52 is driven during the sely 

ing though a pinion 204 secured to a shaft 
206 and engaging the gear 12. During the 
time that the gear is being driven both be 
fore and after the sewing the pinion. 204 
i'egisters with a blank space 208 formed on 
the geai 172, and the pinion and connected 
mechanism is 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 through 

1,492,084. 

a vertical shaft, 214, the lower end of which 
carries a bevel gear 216 engaging a similar 
gear. On the shaft 206, and the upper end of 
which ca'ries a Worm wheel 218 engaging 
a worm 220 on the sewing shaft. In order 
that the speed of the can shaft with rela 
tion to the Sewing shaft may be readily 
changed to vary the number of stitches in 
the buttonholes, the shaft. 214 is molted in 
a bearing 222 which is supported to thin 
on the shaft. 206, and the worm wheel 21S 
is So mounted on the upper end of the shaft 
that it may be readily renoved and anothe) 
wheel substituted. A reinovable bearing 
block 224 is arranged above the worn wheel 
and engages a retaining biock 226 within 
which it may be locked by a locking bolt 
228. - 

The driving and stopping mechanism for 
the Sewing shaft coinprises a clutch indi 
cated at 230, which is the sane in construc 
tion as the clutch shown and described in 
Patent No. 1,212,486, dated January 16, 1917, 
and is engaged and disengaged by the rock 
ing of a can sleeve 232 corresponding to the 
l'ockiing cain sleeve of said patent. The 
sleeve is rocked to engage and disengage the 
elitch through a bell crank ever 234, one 
ai'i of which is provided with a gear seg 
le: it engaging a geal Segment on the can 
sleeve, and the other' arm of which is al 
'anged to be engaged by a call lib 236 Se 
cured to the side of the gear 172. The bell 
crank lever is forced in a direction to engage 
the clitch by a spring operated strut 238 
(Fig. 8). The timing of the clutch disen 
gaging mechanism may be adjusted by the 
O)ei'ator thirough an adjusting screw 240, the 
inje end of which is connected with the can 
plate 242 with which the can sleeve 232 co 
Operates. 
A stop pin 244 which co-operates with a 

stop can 246 on the sewing shaft is carried 
on the upper end of a lever 248. The lever 
is pivoted on a rockiing support 250, which 
is provided with a depending arm 252 acted 
tion by a spring 254 which tends to force 
the stop pin against the periphery of the 
stop cann. The lower end of the lever 
a 'ranged to be engaged by a can 256 which 
rocks the level on the support 250 to move 
the stop pin out of the path of the cam, the 
levei being rocked to carry the pin into the 
ath of the cam by a siring operated strut 

258. 
The mechanisms thus far described are 

adapted to automatically cut and sew a but 
tonhole and then come to rest in initial posi 
tion whenevel the starting mechanish is 
tripped, the mode of operation being in gen 
eral the same as the mode of operation of 
the inachines in commercial use for making 
eye-ended buttonholes in the fies of button 
shoes. In operating machines of this type 
as heretofore constructed, the operator shifts 

8. 
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the Y (rk in the work clamp from one but 
tonh (ie sewing it sition to another, and 
trips the staiting mechanism after the work 
has been shifted and positioned in the clamp. 
The proper and accurate spacing of the but 
toinholes depends, theirefore, upon the skill 
and ': 'e of the operator, and the production 
of a nachine is to a large extent dependent 
upon the dexterity of the operator. In the 
}}|achine illustrated, the accurate spacing of 
the blittonholes is ensured, and the produc 
tion of the inachine increased, by providing 
are: is for automatically feeding the work 
from one buttonhole sewing position to an 
(tine', and isy SO consti'ucting and operating 
these means that a selries of buttonholes is 
altonatically cut and sewed. In the con 
striction shown the means for spacing or 
feeding the work from one buttonhole sew 
it g position to another comprises a work 
carrier which is mounted on the clamp car 
1'iage and is operated to shift the work and 
position it in the work claimp between succes 
sive cycles of the buttonhole making mech 
allisis. The work carrier is one form of 
work spacing means which is constructed to 
it ct () the worl: adjacent to the sewing point 
and is, therefore, well adapted for spacing 
connai'atively small pieces of work such as 
this type of machine usually operates on. 
he work cairie is designed for spacing and 

positioning buttonhole flies of shoe uppers 
eithet' before oil after they are secured to the 
upper's, and as shown comprises a base plate 
260 provided with a curved edge gage 262 

sponding substantially to the curva 
fire of the battoinhole fly, and with a slot 
23-4 extending parallel and adjacent to the 

gage, and registening with the button 
hole Zgie of the fly when in position against 
the edge gage. The carrie' plate is al 
'anged to love over the upper surface of the 
work suppoiting plate 128 of the work 
clam) : }}d the base piate of the carrier be 
tween the edge gage 262 and the slot 264 and 
along the opposite edge of the slot is very 
thi), so that the Work when in position on 
the ca'rier is close to the upper surface of 
the Wolk Supporting piates, and may be 
final claped by the work clamping jaws. 
'he work carrier is provided with means for 
elaping () holding the work it position 
Wiich as slow in comprises a claip ball 266 
haviiig (he cind pivoted to a pivot block 268 
willich is not inted on the upper side of the 
c: 'i'iei', and '() vided with a series of spring 
claiping ?inge's 27) which are arranged to 
ets::ge the vol'lk and ) less it against the up 
pe 1 sit face of the cairier a long the outer 
edge of the slot 264. When the clap bar 
236 is swung down into work holding posi 
tion its free end passes betwen two position 
ing lugs 272 and is latched in position by a 
yielding laich finger 274. The latch finger 
may be operated to release the bar by a 

S 

handle 276 (Fig. 16). In order that the but 
tonholes lay be properly positioned with re 
lation to the edge of the work, the path of 
novellent of the carriel transversely of the 
clamp carriage 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 shape and curvature 
(if the guideways will depend upon the cur 
Vattle of the edge gage 262 and upon the re 
lation which the buttonholes are to bear to 
the edge of the work. As shown in Fig. 17. 
the guideways are shaped and arranged to so 
position the work in the work clamps that the 
buttonholes will be formed substantially at 
light 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 rises from the clamp 
carriage and projects through a slot formed 
in one of the supporting plates 128. The 
guide roll 284 is carried on the end of an arm 
28S projecting from a cam plate 290 which 
is mounted upon the claimp carriage, and 
will be again referred to. The means for ac 
tuating the work carrier to space the button 
holes comprises a rack 292 mounted to recip 
locate on a guide rib 294 which is formed on 
the clap carriage (Figs. 17, 18 and 19). 
The rack iai is provided with an arm 296 
the end of which is pivotally connected to a 
block 298 arranged to slide in a guideway 
300 formed in the base plate of the carrier. 
The rack is engaged by a geal 302 which 

is driven from a wolin wheel 304 through 
mechanisin which valies the movement in 
pated to the gear in accordance with the 
path of movement of the work carrie', so 
that the 'equisite thovements given to 
the carrier to equally space the buttonholes 
along the irregularly curved edge of the 
work. The connections between the uni 
formly moving worm wheel 304 and the gear 
302 are also so constructed that they inay le 
uncoupled or disconnected to periit the 
moveinent of the work carrie' into position 
to properly locate the first luttonhole in the 
series to be sewed. As shown in Figs. to 
21, the worm wheel 304 is mounted upon a 
stud 306 secured in the clamp carriage, and 
the gear 302 is pl’ovided with a hull loosely 
not inted on the hu) of the wolin wheel and 
connected with the 'in of the gear y the 
a's 308. The coni) (etions between the 
wo!'}}, wheel and gear comprise a coupling 
or clif ch inne in be 310 in the foil of a lar 
1) oil inted on the hui) of the worja wheel and 
1'ovided a , its ancis with conical clutch faces 

adapted to engage a conical clutch face in 
the upper side of the worth wheel. The 
clutch bai' is normally forced into engage 
inent with the wor). Sheel by a clanping 
nut 312 screwed on to the upper end of the 
worm wheel hub and projecting up through 
the can plate 290. The upper end of the 
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clamping nut is provided with a kill tried 
head by which it may be manipulated in 
clamping and releasing the clutch bal'. The 
clutch bar is provided with a laterally pro 
jecting arm 314, the upper end of which ca'- 
lies a crank pin 316 which is connected by 
two arms or links 318 and 320 to a crank pin 
322 on one of the arms 308 of the gear 392. 
The pivot, pin 324 which connects the links 
318 and 320 carries a roll 326 which engages 
a can groove 328 formed in the under side 
of the can plate 290. Motion is transmitted 
from the worm wheel 304 to the gear 302 
through the links 318 and 320, and this nove 
ment is varied by the action of the can 
groove 328 on the links to increase Ol' di 
minish the movement imparted to the gear 
in accordance with the curvature of the path 
of movement of the work carrier. In case 
carriel's having different paths of inovel}}ent, 
to suit work of widely varying curvature are 
to be used, the can plate 290 must be changed 
so that the can groove 328 will col'i'espond 
to the curvature of the path of ano veinent 
of the carrier. To permit the can plate to 
be readily changed it is sectii'ed upon the 
clamp carriage by the screws 330 and do wel 
pins 332. 
The worn wheel 304 is intermittently ro 

tated through a worm 334 secured to a shatt 
336 which is connected by gear's 338 with a 
shaft 340. The shaft 340 is mounted on the 
claimp carriage, and is driven from a shaft 
342 which is also mounted on the claimp 
carriage and is given a single rotation be 
tween successive buttonhole anaking cycles 
by mechanism mounted on the machine 
fraine and connected with the shaft, through 
a coupling to be hereinafter described. In 
order that the in ovement in parted to the 
work callier, and therefoie the spacing of 
the buttonholes, may be varied to suit the 
piece of work being operated upon, the 
mechanis; thirough which motion is trans 
initted 'On the shaft 342 to the shaft 340 
is so constructed that it may be readily ail 
isted by the operatoi' to vary the novelinent. 
given to the shaft 340 by each complete 'o- 
tation of the shaft, 342. As shown, this 
mechanism complises a ratchet wheel 344. 
secured to the end of the shaft 340, and a 
feeding pawl carried by an arm 348 secured 
to the end of the shaft 342 and arranged to 
be held in engagement. With the latchet wheel 
by a spring 350. The pawl is provided with 
a tail piece 352 which is arranged to ride 
over a controller plate 354 during a part of 
the revolution of the shaft, 342, the controile' 
plate being a 'i'anged to hold the pawl out of 
engagement, with the ratchet wheel. The 
controller plate is provided with a series of 
paw-engaging surfaces which are of dif 
ferent lengths, and the plate is so Inouinted 
that it linay be adjusted to biting required 
pawl-engaging surface into the path of the 
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tail piece 332. As shown in Figs. 13 to 18. 
the controller late is cai'i'ied upon a lack 
bar 356 which is engaged by a pinion 358 
Secured to a shaft 360. he shaft 360 is pi'o- 
vided at its ripper end with an in 362, the 
oute) end of which is pi'ovided with an op 
el’ating handle 364 attached to a locking 
awl 366 which may be engaged with any 

cine of a series of holes 368 fo - tity 
upper surface of the plate overlying the lack 
lar. i he operating handie 36-4 is within 
convenient : 'ech of the opera for', so that the 
controller plate lay be readily and (; ;ickly 
aditisted to bring any desired a \'l-engag 
ing stiface into the path of the feeding oi 
spaciing pawi. The holes Hay be gradiated 
fo indicato (a spaci pacing correspotling to any 
adjustinent if found desii'able. 

is the achine iii; strated the work ca'- 
lier is a touratically retiri'ned to initial po 
sitioi) after the completion, of a series of 
but to holes, and this movement is effecte: 

a. 'everse rotation of the shaft 342 
through it illnber of revolutions corre 
sponding to the number of buttonholes 
which have been automatically sewn. The 
inexhaism through which the reverse iro 
tation of this shaft is transmitted to the 
shaft 340 coin prises a second ratchet wheel 
3i () secred to the shaft 340 at the side 
of the spacing ratchet wheel 344, and a 
returning pawl 372 mounted upon an ai'in 
374 secured to the end of the shaft, 342 
and heid nortnally in engagement, with the 
ratchet wheel 370 by a spring 376. In order 
that the same movement may be imparted 
to the shaft, 340 and to the work carrier 
during both the feeding and 'evei'se 'o- 
tations of the shaft 342, the returning pawl 
372 is provided with a tail piece 38 air 
i'ahged to travel in the same path through 
which the tail piece 352 of the spacing pawl 
travels. During the reverse iotations of 
the shaft 342 therefore, the returning pawl 
travels over the same awl-engaging sur 
face on the controller late which was en 
gaged by the pawl 346 during the spacing 
of the buttonholes. Both pawls therefore 
have the same extent of idle travel dur 
ing each rotation of the shaft 342 in either 
(iii'etitioi), and the 'etui'in movement of the 
carriei will therefore be the saile as the 
spacing in ovement in sewing a series of 
bit to holes, 
The nechairisian for autoiatically actu 

ating the work sacing means, and for coin 
trolling the buttonlhole nakiing mechanisms 
to sew a series of buttonholes and then 
3'eturn the work carrier to initial position. 
is mounted on the machine base and co:- 
prises a shaft 380 which is so arranged 
that it is in line with the shaft, 342 on 
the clamp carriage when the clamp car 
riage has been moved to its 'efi'acted po 
sition at the completion of t 
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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 secured to the end of the shaft 
342, the tongue and slot being alranged 
to be engaged and disengaged by the travel 
of the clamp carriage lengthwise of the but 
toinhole. The mechanism for rotating the 
shaft 3S() to feed and return the work car 
rier comprises two reversely rotating bevel 
gears 386 and 3SS loosely mounted on the 
shaft 3S() and provided with two clutch 
member's adapted to be engaged by a clutch 
390 arranged between the gears. The clutch 
is connected with the shaft 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 are continuously driven 
in opposite direction through a bevel pin 
ion 394 secured to the forward end of a 
shaft, 396, the rear end of which carries a 
gear 398 engaging a gear 400 which is se 
'ured to the constantly running gear 160. 
The mechanism for shifting and control 
ling the clutch comprises a yoke 402, the 
arms of which carry shoes 404 engaging 
an annular groove in the clutch (Figs. 23, 
26 and 27). The yoke is mounted upon a 
stud 406, and is provided with a laterally 
projecting arm 40S, the outer end of which 
is toothed to engage corresponding teeth 
in an arm 410 secured to the end of a rock 
shaft 412. The rock shaft carries an arm 
4.14, 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 direction, ac 
cording to the notch with which the end 
of the pawl happens to be in engagement. 
Normally the pawl tends to shift the clutch 
into engagement with the gear 386 which 
is driven in the proper direction to advance 
or feed the work carrier. The clutch is 
controlled by a counting mechanism which 
determines the number of buttonholes which 
shall be automatically sewn before the but 
tonhole making mechanism stops 2nd the 
work carrier is returned to initial position. 
This coll inting mechanism comprises a 
toothed winee 420 which is provided with 
a number of teeth corresponding to the 
greatest nimber of buttonholes which the 
machine is adapted to sew. The counting 
wheel is so arranged that the teeth on the 
wheel engage the end of an alm 422 secured 
on the rock 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, as indicated in Fig. 22. 
The toothed wheel 420 is moved suficiently 

ceeding buttonhole cut, and sewed. 

7. 

to release the arm, 422 so that the clutch 
Inay be engaged with the spacing gear 
wheel 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 'etracted position. As shown in Figs. 
1, 22 and 23 the pawl 424 is mounted in 
an ai'i 426 secured to the end of a rock 
shaft. 428, the opposite end of which car 
ries an arm 430 arranged in the path of a 
finger 432 which is secured to the clamp 
carriage. The pawl 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 finger 432 moves to 
the left in Figs. 1 and 22 and disengages 
the arm 430, so that the shaft 428 may 
be rocked by 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 428 into the position indicated in 
Fig. 22, thus actuating the pawl 424 to 
sightly advance the toothed wheel 420. 
This movement of the wheel carries the 
tooth which has been supporting the aim 
422 from under the end of the airn, SO 
that the work spacing clutch is engaged 
to effect, the spacing of the work. When 
the spacing clutch is engaged it remains 
in engagement during a single 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 
422, 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 
clutch of the buttonhole making mechanisms, 
so that after the work is spaced the work 
clamp is automatically closed and the suc 

The 
injecianish through which this is accom 
plished comprises a wheel 438 which is con 
lected with the toothed wheel 420 and is 
p}rovided with a series of toothed politions 
440 separated by locking segments 442, the 
series of toothed portions and the series 
of locking segments corresponding in num 
beir to the number of teeth in the toothed 
wheel 420. The wheel, 438 is 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 
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ment, 4.4S co-operating with the locking 
segments 442. In order that the toothed 
wheel 42) may be slightly advanced by 
the pawl 424 in the manner above described, 
while the wheel 438 is locked by the lock 
ing segment on the end of the shaft 380, 
the wheel 420 is mounted to turn on the 
hitb of the wheel 438, as indicated in Fig. 
25, and is provided with a stud 450 ar 
ranged to be held in engagement with an 
adjustable stud 52 on the wheel 438 by 
a spiring 454. The means for automatically 
tripping or stating the buttonhole mak 
iing anechanism at the completion of the 
spacing of the work comprises a toothed 
wheel 456 secured to the lear side of the 
wheel 43S and arranged to act upon a pawl 
458 which is connected to actuate the trip 
ping rod 196. The pawl 458 is mounted 

at arm 460 secured to One end of a 
rock shaft 462, the other end of which car 
lies an arm 464 which is connected by a link 
466 to one an of a bell crank ever 468. 
The other' arm of the beil crank lever car 
lies a roll 470 engaging a slot 472 in the 
lower end of the tripping ol' starting rod 
196 (Figs. 1, 7 and 8). The tripping or 
starting rod and the pawl carrying arm 
460 are held in normal position by a 
spring 474 which supports the rod in 
its raised position with its alm 198 
above the tripping pin 186 heretofore 
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 normally stands in 
the position indicated in Fig. 22 with its 
outer end in the path of the teeth. On the 
toothed wheel 456, the teeth of which are 
airanged 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 
occurs as the spacing shaft 380 completes 
its revolution, one of the teeth on the wheel 
456 engages the end of the pawl 4:58, 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 buttonhole making mechanisms. 
The shaft. 462 is rocked to depress the 
starting rod 196 in starting the machine 
to make the first buttonhole through a han 
de 4.78 which projects from the arm 460 
on the end of the shaft, and is in conven 
ient position to be manipulated by the op 

After the machine is started by the opera 
tor, as above indicated, the controlling mech 
anism operates in the nanner above de 
scribed to throw the spacing mechanism into 
operation after each buttonhole is com 
pleted, and to throw the buttonhole making 
mechanisms into operation after the spacing 
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has been completed, the actuating wheel i38 
and the two controlling toothed wheels 420 
and 456 being advanced a step between suc 
cessive buttonhole making cycles. The ad 
Vance movements of these wheels continue 
until a stopping and reversing can or tooth 
482 engages the clutch controlling arm 422 
and swings the arm beyond the neutral po 
sition indicated in Fig. 22, thus rocking the 
shaft + 12 so that the arm 414 is raised sufi 
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 of the controlling disk 
456, thereby stopping the automatic throw 
ing into operation of the buttonhole making 
inechanism). The shaft. 38) will then be 
diiven in a reverse direction to return the 
Work carrier to its initial position, and dur 
ing this reverse rotation the controlling 
wheels will be rotated step by step in a re 
verse direction to initial position, which is 
indicated in Fig. 22. As the wheels come 
into this position an airin 484 which is ad 
justably secured to the wheel 438 engages 
the upper side of the clutch controlling ai'in 
422, Swinging the arm into neutral position 
and thus disengaging the clitch 390 from the 
'eversing gear and shifting the arm 4.14 so 
that the spring pressed pawl 418 again en 
gages the upper notch in the arm, the clutch 
controlling arm 422 being arrested and re 
tained in neutral position by the engage 
ment of its end with the high point of the 
initial tooth on the toothed wheei 420. 

In order that the number of buttonholes 
which are automatically made before the 
work carrier is returned to initial position 
may be varied as found desirable, the revers 
ing can tooth 482 is so mounted that it inay 
be adjusted into position to follow any one 
of the teeth on the toothed wheel 420. ..'s 
showin, the can tooth is formed Oil an ai'in 
486 which is in Ounted to turn on the stud 
488 upon which the controller wheels are 
mounted. The arin is provided with a 
spring pressed locking pin 490 which may 
be engaged with any one of a series of holes 
492 formed in the outer face of the toothed 
wheel 420 and corresponding to the teeth of 
the wheel. The locking pin is provided with 
a head which is within convenient each of 
the operator, and by which tie operator imily 
conveniently adjust and position the reve's- 
ing tooth to determine the number of but 
tonholes which are to be automatically made 
in the work carried in the work carrier. 
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 preparatory to the removal of 
the finished piece of work and the introduc 
tion of a new piece. The spacing clutch may 
be locked in neutral position to permit man 
ual adjustment or manipulation of the con 
trolling mechanism when desired by a lock 
ing lug 494 formed on a rock shaft 496 and 
arranged 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 reach of the 
operator. 
While it is preferred to employ the spe 

cific construction and arrangement of parts 
shown and described, especially 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. 337,147, filed 
Nov. 1, 1919. 
Having explained the nature and object 

of the invention, 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 forming mechanism, 
mechanisms for reciprocating 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 mounted for bodily 
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 
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. 

3. A buttonhole sewing machine, having. 
in combination, stitch forming mechanism, 
mechanisms for rotating the stitch forming 
mechanism, for feeding the work to sew 
about si 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 
the E. of buttonholes in a series. 

4. A buttonhole sewing machine, having, 
in combination, stitch forming mechanism, 
rechanisms 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, 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, having, 
in combination, stitch forming 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 
the number of buttonholes 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 reciprocating 
the work clamp lengthwise of the button 
hole and for rotating the stitch forming 
mechanism to seW about the buttonhole, and 
mechanism arranged to act on the work ad 
jacent to the sewing point for automatically 
spacing the work for successive 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, mechanism for actuating 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 
C between successive buttonhole making 

cycles. 
10. A buttonhole sewing machine, having, 

in combination, a rotary stitch forming 
mechanism, a work clamp, a, buttonhole cut 
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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 a 
predetermined number of buttonholes along 
a curved buttonhole Zone. 

13. 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 buttonhole 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 means 
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 car. 
riage, Work clamps on the carriage, a Work 
carrier mounted on the carriage, and means 
for 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 work clamp, and means for returning 
the carrier 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 
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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 of 
the carrier to position it for the initial but 
tonhole of the series. 

21. A buttonhole sewing machine, having, 
in combination, buttonhole cutting and Sew 
ing mechanish, a Work carrier having an 
edge gage curved to correspond to the edge 
of a shoe fly, guides 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. 
. 22. A buttonhole sewing machine, having, 
in combination, buttonhole cutting and Sew 
ing mechanisms, a work carrier having an: 
edge gage curved to correspond to the edge 
of the shoe fly, guides for causing the car 
rier to move in a correspondingly curved 
path, spacing mechanism including an inter 
mittently and uniformly moving wheel, con 
nections between the wheel and carrier, a 
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 clutch 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 perini; : 
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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 sew 
ing mechanisins, a work carrier movabie in a 
variable curved path, spacing mechanism 
for moving the carrier to space the button 
hole including an intermittently and uni 
formly moving driver, connections for trans 
mitting movement from the driver to the 
carrier, and a cam acting on the connections 
to vary the movements transmitted to the 
carrier. - 

25. 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 including an intermittently and uni 
formly moving crank, a crank geared to the 
carrier, links connecting the cranks, and a 
cam acting 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 sew 
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 adjustable controller for varying the 
period in each movement during which mo 
tion is transmitted to the carrier. 

28. A buttonhole sewing machine, having, 
in combination, buttonhole cutting and sew 
ing techanisms, a work carrier, 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, buttonhole cutting 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 ratchets, and an adjustable 
controller plate having surfaces of varying 
length for preventing engagement of the 
pawls with the wheels during part of each 
revolution of the active pawl. 

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

ing mechanisms, a work carrier, mechanism. 
for moving the carrier to space the button 
holes and for 1'eturning 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 mechanisms, a work carrier, carrier 
spacing mechanism, carrier returning mech 
anism, and mechanism for controlling the 
spacing and returning mechanisms. 

32. A buttonhole sewing machine, having, 
in combination, buttonhole cutting and sew 
ing mechanisms, a work carrier, 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 controlling wheel operated 
by the spacing mechanism and having a se 
ries of teeth for controlling the engagement 
and disengagement of the clutch to space 
the buttonholes, and an adjustable tooth for 
shifting the clutch to return the carrier and 
controlling wheel to initial positions. 

34. A buttonhole sewing machine, having, 
in combination, stitch forming mechanism, 
a clamp carriage, a work carrier having an 
edge gage curved to correspond to the edge 
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 work during the 
sewing. 

35. A buttonhole sewing machine, having, 
in combination, stitch forming mechanism, 
a work clamp comprising work supporting 
plates and upper clamping iaws, 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 button 
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 machine, having, 
in combination, stitch forming mechanism, 
a clamp carriage, a work carrier having an 
edge gage of varying curvatule. a slot ad 
jacent the gage to register with the button 
hole Zone of the piece of work on the car 
rier, carrier guides for maintaining the edge 
of the work at the point of operation 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 to 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 stitchforming 
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 cycle, 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 therefor, work spa? 
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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 bui 
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 
ling. 

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 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, 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 be 
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, a 
work-carrier upon which the work is held 
ingyshle cros?ivise if this hittitoh?ii), 3.3ad 
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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 buttonhole 
slit, and an additional work-spacing gripper 
mounted to reciprocate transversely of the 
buttonhole. 

52. 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 the clamp at the end 
of the buttonhole making cycle, means for 

3 

cutting the buttonhole slit, and an addi 
tional 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, a 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 inciuding 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. 
gr EUGENE. J. R.A.Y. 

20 

25 

30 


