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7"o Call v ?om 2, it mai/ concerºn, 
Be it known that I, ALBERT H. DE VOE, 

a citizen of the United States, residing at 
Westfield, in the county of Union and State 
of New ??esey, have invented certain new 
and useful improvements in Buttonhole 
sewing Machines, of which the following is 
a specification, reference being had therein 
to the accompanying dira Wings. 
This invention relates to an improvement 

more particularly in that class of buttonhole 
sewing machines employing stitching mecha 
hism adapted to perform a semi-rotation for 
production of radial stitches at one or both 
ends of a buttonhole in conjunction with the 
ustia straight line of side-stitches produced 
by the relative feed of the stitch-forming 
mechanism and the work; and it has for its 
primary object to increase the capacity of 
production as compared with buttonhole ma 
chines at present in commercial use, and also 
to facilitate the control of the machine un 
der all conditions in the handling of the 
work by the operator. 

In the preferred eimbodiment of the pres 
ent invention, the control of the entire mech 
anisin is centralized in a member of the 
starting device by which, not only are the 
starting and stopping of the several opera 

30 tive portions of the machine effected in the 
required order, but one or more of such 
portions of the machine may be stopped or 
otherwise rendered ineffective in suitable 
order in emergency, such, for instance, as the 
breaking of a stitching thread. The inven 
ioi, also referably includes a special con 
struction and arrangement of travelling but 
tonioie cutting device with actuating means 
whereby preparatory to its travel from re 
tracted position it is caused to yieldingly 
nip the work and carry it bodily from one 
position to another relatively to the stitch 
ing mechanism for effecting the spacing 
apart and the required positioning of the 
huttonholes to be formed therein. The pres 
eni invention further includes preferred 
}evel constructions of the meedde mechanism 

loop-taking devices with the means 
whereby they are given their turning move 
ments in the end stitching portions of a but 
toniole-producing cycle. The invention fur 
*Mer includes a preferred special construc 
tion of the work-clamp with its operating 
means designed, for use particularly in con 

junction. With the Work-shifting buttonhole 
cutting mechanism. - 
The invention will be understood by refer ence to the accompanying drawings, in 

which- . - : . . . . 

Fig. 1 is an elevation taken from one side, 
and Fig.2 an elevation taken from the oppo. 
site Side of a buttonhole sewing machineem bodying the present improvements. Fig. 3 
is a plan, Fig. 4 a front end view and Fig. 
5 a rear end view of the machine. Fig. 6 is 
a Sectional elevation representing the feed 
Wheel and the cutter-actuating cam and por. 
tions of the mechanism associated therewith. 
Figs. 7 and 8 are perspective views repre 
Senting the feed-wheel and portions of the 
imechanism for controlling the action of the 
same and other parts of the machine. Fig. 
9 is a perspective view representing the 
clutch mechanism and its controlling devices 
whereby the operative parts of the machine 
are connected with the source of power; and 
Figs. 10, 11, 12, 13, 14, 15 and 16 are perspec 
tive views of detached parts of the clutch 
mechanism. Figs. 17 and 18 (sheet 2) are 
respectively a side elevation and a transverse 
Sectional view of the operative parts of one 
of the clutches; and Fig. 19 (sheet 4) is an 
elevation, with the driving wheel in section, 
showing the relation of the operative parts 
of the two clutches through which power is 
transmitted from the driving wheel for ac 
tuation of the several groups of mechanism 
of the machine. 

Fig. 20 is a perspective view representing 
a part of the controlling mechanism for the 
driving device. Fig. 21 is a perspective view 
of the buttonhole cutting mechanism, and 
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Figs. 22, 23 and 24 are details of certain. 
parts of Said mechanism. Figs. 25 and 26 
are respectively a plan and elevation, partly 
in Section, representing the machine bed, 
the stitching frame and a portion of the 
feeding mechanism. 

Fig. 27 is a perspective view representing 
the machine bed, the stitch-frame, and the 
work-clamp with its actuating means, and 
Figs. 28 and 29 are similar views showing 
parts of the work-clamp mechanism. Fig. 
30 (sheet 3) is a plan of the feed-wheel and 
certain parts of the work-clamp mechanism 
and Fig. 31 is a perspective view of certain 
elements of the same. Figs. 32 and 33 (sheet. 
1) are respectively a plan and elevation of 
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the work-clamp and the buttonhole cutting 
device in cutting position. Fig. 34 is a per 
spective view, taken from the under side, of 
one of the lower work-clamp members, and 
Figs. 35 and 36 are perspective views taken 
respectively from the upper and lower sides, 
of the other lower work-clamp member. 
Fig. 37 is a detail sectional view of a part 
of the device for turning the stitch-forming 
mechanism. 

Fig. 38 is a plan of the stitch-frame and 
the looper mechanism with its actuating 
means, and Fig. 39 a sectional elevation rep 
resenting the looper mechanism. Fig. 40 
is a plan of the looper mechanism and its 
Supporting turret detached, and Fig. 41 an 
elevation of the same with certain parts 
Omitted. Fig. 42 is an elevation taken from 
the front of the machine and representing 
the stitch-frame and the stitch-forming 
mechanism, and Fig. 43 is a similar view 
of the same parts taken from the same side 
of the machine as in Fig. 2. These figures are 
upon a larger scale than Figs. 1 to 6, and 
represent the stitch-frame partly in section. 
Figs. 44, 45 and 46 are perspective views re 
Spectively of the turret sustaining the 
looper mechanism, the lower thread carry 
ing needle with its supporting and actuat 
ing means, and the spreader with its sup 
porting and actuating means. 

Fig. 47 is a Cross-section of the needle-bar 
and needle-actuating bar with their connec 
tions, and Fig. 48 is a perspective view of 
certain parts of the latter. Figs. 49, 50, 51. 
and 52 are transverse sectional views show 
ing a certain i parts Of the looper-actuating 
mechanism in different operative positions, 
and FigS. 53, 54 and 55 are perspective views 
representing said parts detached. 

Figs. 56, 57.5S and 59 are perspective 
views showing diagrammatically the stitch 
forming elements in different stages of a 
Stitch-forming cycle and a portion of an 
edge-covering Seam as applied to the margin 
of a buttonhole slit formed in the fabric. 
The machine frame is constructed with 

the bed-plate 1 having the depending legs 
2 and the standards 3 and 4 at opposite edges 
connected by the cross-member 5. The 
standard 3 is shown provided with a later 
ally extending bracket 6 formed with a bear 
ing boss 7 in which and a bearing boss S is 
journaled the rotary shaft 9 which drives 
the stitch-forming mechanism and which is 
surrounded by a tubular shaft 10 for driv 
ing the feeding and buttonhole cutting mech 
anisms, which shaft is journaled in a bear 
ing boSS 11 of the cross-member 5. 

Loosely mounted upon the reduced outer' 
end portion 10 of the shaft 10 is the hub 
12 of the peripherally grooved belt-wheel 13 
formed in its opposite faces with annular 
clutch-cavities 14 each opposed to a similar 

65 brake cavity 15 of one of the hollow bosses 16 
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of the bearing bracket. 6 and frame boss 11, 
respectively (Figs. 4 and 10). 
The shafts 9 and 10 carry adjacent and 

upon opposite sides of the driving pulley 
13 suitable clutching and braking devices 
which are similar in construction, except in 
being in right-and-left arrangement, and 
therefore a description of the One will apply 
equally to the other. 
The shaft 9 is shown having fixed thereon 

within the brake-cavity 15 of the bracket 6 
the hub 17 of a disk 18 formed upon its inner 
face with a boss 19 affording peripheral 
brake-band and clutch-band seats 20 and 21 
and cut out at One side to form a segmental 
receSS 22. 
The seat 20 has secured thereon by screws 

23 One end, Suitably apertured, of the brake 
band 24, having an enlarged opposite ex 
tremity 24 recessed to receive the anti-fric 
tion roller 25 mounted upon the bearing stud 
26 tapped into the part 24, which lies nor 
mally within and in braking relation with 
the inner wall of the surrounding brake-band 
cavity 15. The seat 21 has secured thereon 
by Screws 27 one apertured extremity of the 
similarly formed clutch-band 2S having its 
opposite end 28 recessed in its inner face 
to receive the anti-friction roller 29 jour 
naled upon the bearing stud 30 tapped into 
said end of the clutch-band, this clutch-band 
being normally embraced by but maintained 
out of contact with the walls of the adjacent 
clutch-cavity 14 of the belt-wheel 13. 
The boss 19 of the disk 18 is cut away 

upon the side opposite the recess 22 to receive 
the angular clutch-lever 31 having an aper 
ture 32 to receive a fulcrum-Stud 33, by 
means of which it is pivotally mounted with 
in a slot of Said boss between the seats 20 and 
21. The ever 31 carries upon opposite faces 
and at Opposite sides of the fulcrum-aperture 
32 the laterally projecting roller-studs 34 
and 35, the former working in the radial slot 
18 of the disk 18 and being adapted to con 
tact with the roller 25 of the brake-band 
and the latter to engage the roller 29 of the 
clutch-band. 
That arm of the clutch-lever 31 carrying 

the roller-stud 35 has a substantially seg 
mental extension 36 formed at its extremity 
with an inwardy extending lug 37 entering 
the cavity 22 of the disk 18 in which datter 
is secured by means of a screw 38 a thrust 
block 39. Between the bottom of a cavity in 
the thrust-block 3) and the lug 37 is inter 
posed a spring 40 which acts upon the clutch 
lever to force the stud 35 into engagement 
with the clutch-band roller 29 and to retract 
the stild 34 from contact with the brake-band 
roller 25. 
The clitch-lever extension 36 is formed 

with an outwardly projecting portion 41 
passing thirough the clearance notch 42 of the 
clutch-band Seat 21 and the notch 43 of the 

70 

75 

80 

85 

90 

OO 

O. 

... O 

25 

30 



O 

5 

2 5 

30 

35 

40 

45 

50 

55 

60 

65 

1,436,004 

clutch-band 28 and affording an inclined 
bearing shoulder for engagement with the 
similarly inclined edge of an inwardly ex 
tending lug 44 of One of the segmenta thrust 
blocks 45 secured by means of Screws 46 
upon opposite sides of the rim of the driving 
pulley 13. When the clutch-lever 31, is free 
to turn upon its fulcrum-stud 33 under the 
action of the Spring 40, the projection 4 
rests upon the inner wall of the clutch-cavity 
14 of the driving wheel until it comes into 
register with the clearance notch 47 therein 
(Fig. 15), through which it emerges to per 
mit a cutching action of the lever 31 which 
is thus caused to thrust the stud 35 into en 
gagement with the roller 29 to expand the 
clutch-band 28 into gripping relation with 
the wall of the clutch-cavity. 
slip of the clutch-band upon the driving 
wheel is arrested by the engagement of the 
projection 41 With the lug 44 extending imito 
the notch 47, whereby, not Only is the clutch 
lever thrust still more forcibly into clutch 
ing relation, but a positive coupling is in 
sured between the driving and driven mem 
bers. .. ...::? ???? 

The clutch-lever arm sustaining the roller 
studi 35 has a second outwardly projecting 
portion 48 which extends through notches 
49 and 50 in the adjacent edges of the brake 
and clutch-bands. 24 and 28 and between the 
adjacent edges of the rims of the bosses 16 
and the driving wheel 13 beyond which latter 
it presents an eccentrically arranged Seg 
mental bearing surface 48 to provide for 
actuation of the clutch-lever from the ex 
terior of the clutch device. 
The bosses 16 containing the brake-band 

cavities are provided each with an upwardly 
extending lug i 51 in which is mounted the 
rock-shaft 52 having journaled thereo) for 
independent movement the hubS 53 and 54 
of two rock-leverS Spaced apart by means of 
the , intermediate colar 55. These rock 
levers each comprise a tappet-alm 56 forked 
at its outer extremity to embrace a roller 57 
sustained therein upon the journal-pin. 58. 
The rollers 57 are disposed each above one 
of the spaces between the driving wheel and 
one of the bosses 16, (Fig. 4) and therefore 
above the paths of movement of the clutch 
lever extensions 48 into and out of engage 
ment with which they are designed for 
movement. These rock-levers are provided 
with oppositely extending arms 59 each piv 
otally connected by means of a pin 60 with 
one end of a link 61 having its opposite end 
connected by a pin 62 with one of the leve's 
63 and 64, the former being fixed upon an 
inner rock-shaft 65 and the latter upon a 
tubular rock-shaft 66 surrounding the Same. 
The inner rock-shaft 65 is journaled at its 

opposite ends within a bearing 67 extend 
ing from the outer brake-band boss 16 and 
a bearing 68 of the frame cross-meinbei' 5 

The initial 

B 

(Fig. 3), and the tubular rock-shaft 66 is 
journaled internally upon the rock-shaft 65 
and externally within a bearing 69 extend 
ing laterally from the inner brake-band, 
b{SS 16 and the frame standard 3. The links 
61. and the a'img 63 - 28.Indi 64 form between the . 
lock-levers 54.56 and 59 and their respec 
tive rock-shafts toggle devices of which the 
extreme operative positions are determined 
by the langularly arranged stop-arms 70 and 
1 (FigS. 9 and 10) each secured to and 

imovable with its respective toggle arm by 
means of a screw. 2. Each of the arms 'O 
and 71 carries a stop-screw. 73 and 4, re 
Spectively, adapted to contact with the ex 
terior of the boss 16 for determining the 
throw of the link 64. 
When either toggle is bent inder the ac 

tion of the Spiring 75 interposed between the 
Stop-arm 70 and the adjacent boss 16, the 
roller 57 is retracted, and its respective 
clutch-lever is permitted to revolve with the 
driving wheel unobstructedly; but when the 
toggle is straightened as represented par 
ticularly in Figs. 9 and 10, the roller 57 is 
in oved inwardly into the peripheral clear 
ance notch 16 of the boss 16, and into the 
path of movement of the extensions 48 of its 
respective clutch-lever, thereby thrusting the 
Same inwardly to shift the clutch-lever for 
uncoupling its respective shaft from the 
driving wheel and applying the brake in the 
manner before described. 
As the Outer end portion of the bearing 

face 48 of the clutch-lever extension 4S ex 
tends slightly beyond the roller 57 even 
when the roller-stud 34 engages the brake 
band roller 25 (Fig. 16) it is evident that 
the roller 57 imposes a positive barrier to 
the continued rotation of the clutch-level 
with its connected shaft, and therefore posi 
tively, brings the latter to rest always in 
the same position, so that the positions of 
rest of the moving parts are invariably the 
Same. It is also evident that, although the 
shafts 9 and 10 are adapted to be coupled 
independently to the common driving wheel 
13, the clutching devices act, as previously 
described, to couple them to the driving 
member in such manner that they invari 
ably assume a fixed relation during a work 
ing cycle, which is a matter of importance 
in buttonhole Sewing machines involving the 
action of different work-engaging elements 
upon the fabric in succession in substan 
tially the same working position. 

Loosely journaled at one end upon the 
tubular rock-shaft 66 and at the other end 
upon the concentic inner shaft, 65 is a rock 
ing sleeve 6 provided intermediate its ends 
with the spaced laterally, projecting tappet 
arms 7 and 78, the arm 78 having an ex 
tension formed with a yoke 79 which em 
braces an actuating cam or eccentric 80 fixed 
upon and rotating with the tubular shaft 
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10. The sleeve 76 is cut away on one side 
intermediate its ends to expose the inner end 
of the tubular rock-shaft 66 and the adjacent 
portion of the rock-shaft 65, which have 
secured thereon by means of set-Screws 81 
and 82 the hubs of two laterally extending 
arms 83 and 84 each disposed adjacent one 
of the tappet-arms 77 and 78. 

Each of the arms 83 and 84 has tapped 
into its upper face a shouldered stud-screw 
85 entering the apertured boss 86 of a later 
ally movable latch-lever 87. Each lever 87 
has its end portion adjacent the sleeve 76 
notched in one side and the reduced por 
tion 87 thus formed extended within a 
housing afforded by a lug 88 and overhang 
ing lip 89 formed upon the adjacent tappet 
arm, a spring 90 being interposed between 
the parts 87 and 88 to normally maintain 
the latch-lever in Superposed relation and 
alinement with its supporting arm, and with 
a depending stop-flange 87° thereof in con 
tact relation with the edge of said support 
ing arm which is notched to receive the 
Sale. 

Under the action of their respective 
springs 90, the latch-levers are normally 
maintained out of the range of action of the 
adjacent tappet-arms 77 and 78, and the 
arms 83 and 84 may assume their lower posi 
tions in which the toggles 61 and 64 are 
bent; but when the latch-levers 87 are shifted 
laterally in opposition to such springs, as 
represented at the left in Fig. 9, they are 
caused to project above the respective tap 
pet-arms, which perform constant rising and 
falling movements during the operation of 
the machine, and are thereby lifted so as 
to straighten said toggles and tilt the rock 
levers 56 59 into stopping position. 
The ends of the latch-levers 87 opposite 

their notched extremities project in different 
degrees beyond the corresponding ends of 
the arms 83 and 84, the one sustained by the 
arm 83 being the shorter of the two. In the 
elevated positions of the said arms assumed 
while the machine is at rest, the overhang 
ing portions of the levers 87 rest upon the 
ends of the spaced members of a yoke 91 at 
the upper end of a detaining arm 92 secured 
by screws 93 upon a plate 94 extending up 
wardly from a collar 95 fixed upon the end 
wise movable starting rock-shaft 96 in the 
bearing bracket 97 secured to the front side 
of the frame cross-member 5. 
The rock-shaft 96 is shown having secured 

upon one end the split hlub 98 of a lateral 
crank-arm 99 carrying a crank-pin 100 em 
braced by a strap at the upper end of a 
treadle-rod 101, by which the rock-shaft may 
be rocked in starting the machine to retract 
the detaining yoke 91 for disengagement of 
one of its members with the shorter of the 
latch-levers 87 to permit its carrying arm 
83 to descend for bending the inner toggle 

1,416,004 

to effect the coupling of the tubular shaft 10 
with the driving pulley. A subsequent end 
wise movement of the shaft 96 causes the 
edgewise shifting of the detaining yoke and 
consequent disengagement of the other mem 
ber thereof from the longer latch-lever 87 to 
effect the coupling of the shaft 9 with the 
driving pulley. 
The collar 95 carries a depending pin 102 

which enters an elongated aperture 103 in a 
substantially segmental cam-lever 104 hav 
ing at one end a lateral extension 105 formed 
with an apertured boss 106 entered by the 
fulcrum stud-screw 107 which is tapped into 
the depending block 108 carrying the trans 
verse fulcrum-pin 109 (Figs. 8 and 20) 
which is journaled in a suitably apertured 
bracket-piece 110 secured to the standard 111 
which depends from the bearing bracket 97. 
The angularly arranged fulcrum-pins 107 
and 109 form a universal-joint connection of 
the cam-lever 104 with its supporting frame 
whereby such lever is adapted for move 
ment both horizontally and vertically. 
The concave edge 104' of the cam-lever 

and the overhanging angular edge 112 of 
the cam-plate 112 secured by screws 113 
thereon are adapted for engagement by a 
stud 114 upon a block 115 secured by screws 
116 upon the upper face of a gear-wheel 117 
which is in turn secured by Screws 118 upon 
the upper face of the feed cam-cylinder 119. 
The cam-cylinder 119 is formed with a hub 
119 fitted upon a tubular bushing 120 hav 
ing at its lower end the flange 121 to Sup 
port the weight of the cam and secured 
within a hub 122 of the frame cross-member 
5 by means of set-screws 123, of which only 
one is shown in Fig. 6. 
Meshing with the gear-wheel 117 is a driv 

ing pinion 124 secured upon the lower end 
of the cutter-actuating shaft 125 journaled 
in the bearing bosses 126 and 127 having 
fixed thereon the worm-wheel 128 meshing 
with the worm 129 formed in the tubular 
shaft 10. By the means described the shaft 
10, which rotates in unison with the driving 
pulley 13, turns the cutter-shaft 125 at a re 
duced speed through the described worm 
and worm-wheel connection and the feed 
cam is driven at a still slower speed by its 
speed-reducing gear connection with the cut 
ter-shaft. 
The starting rock-shaft 96 has secured 

upon its end opposite the crank-arm 99 the 
split hub 130 of a block 131 having a trans 
verse slot in which is secured by means of 
the pivotal screw-pin 132 the forwardly ex 
tending starting lever 133 having a rear 
ward extension 134 of reduced width. The 
hub 130 is formed with a socket between the 
bottom of which and the adjacent edge of 
the lever 133 is interposed a spring 135 (Fig. 
9) by which the edge of the lever is ?????????? 
ingly maintained in contact with the inner 
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end of the embracing slot of the block 131 
(Fig. 7). 
The extension 134 of the starting lever 

enter's and engages the upper Wall of a recess 
136 of a lifting slide-plate 137 formed with 
a slot 138 to receive a screw 139 by which it 
is slidingly sustained upon an upright seat 
upon the frame-member 5. The plate 137 
is formed with a forked lateral extension 140 
embracing the free end portion of the cam 
plate 104 (Fig. 8). The lifting plate is 
normally pressed downwardly by means of 
a spring 141 surrounding a pin 142 entering 
a Socket in a frame-member 143 between 
which and the lifting plate the spring is in 
terposed. 
The rock-shaft 96 has loosely mounted 

thereon the hub 144 of a rock-lever having 
a lateral arm 145 and an oppositely extend 
ing arm formed with a yoke 146. The hub 
of this lever rests against the adjacent mem 
ber of the bearing bracket 97, and has in 
terposed between it and the hub 98 of the 
crank-arm 99 a spring 147 by means of 
which the rock-shaft 96 is pressed endwise 
in the direction indicated by the arrow in 
Fig. 20, and through the pin-and-slot con 
nection 102 103 the cam-lever 104 is yield 
ingly maintained within the range of move 
ment of the stud-pin 114 moving with the 
cam-wheel 119. 
The collar 95 is formed with a laterally 

notched and forwardly projecting finger 
148 which, under the normal action of the 
spring 141 upon the extension 134 of the 
starting lever, is normally pressed upwardly 
in contact with the bottom of the angle 
piece 149 secured upon the standard 111 by 
screws 150, (Figs. 8 and 20). The opera 
tive end of this angle-piece is formed with 
a socket containing the headed plunger-pin 
151 with its lower end normally projecting 
below the bottom of the angle-piece under 
the action of the flat spring 152 overlying 
the angle-piece and pressing upon the head 
of the plunger-pin. 
When the starting rock-shaft, 96 is in ini 

tial position in which the yoke 9 detains the 
clutch-controlling levers 83 and 84 in elle 
vated position, the finger 148 occupies the 
position beneath the angle-piece 149 repre 
sented in Fig. 20, the lower end of the plun 
ger-pin resting upon such finger. When, 
however, the rock-shaft. 96 performs its two 
step endwise operative movement under the action of the stud-pin 114 successively upon 
the cam edges 104 and 112', the finger 148 is 
moved edgewise in a direction opposite to 
that indicated by the arrow in Fig. 20, and 
the plunger-pin 151 descends under the ac 
tion of its spring 152 into latching relation 
with the finger, as indicated in Fig. 7. 
The finger. 148 remains in engagement 

with the detaining plunger-pin 151 until the 
shaft 96 is rocked by means of the treadle 

rod 101 or the finger-lever 133 at the begin 
ning of a succeeding working cycle, when the 
finger 148 becomes disengaged from the 
plunger-pin 151 and is permitted under the 
action of the spring 147 to reassume its ini 
tial position beneath the same. 
The rocking of the starting shaft 96 by 

depression of the crank-arm 99 or finger-le 
ver 133 not only causes the disengagement of 
the yoke 91 from one of the latch-levers 87 
to effect the starting of the tubular shaft 10 
which drives the cam-wheel 119, but acts 
through the extension 134 of the lever 
133 to raise the lifting plate 137 in oppo 
sition to its spring 141, thereby lifting the 
cam-plate 112 out of engagement with the 
stud-pin 114 with which it remains in en 
gagement at the completion of a working 
cycle, thereby permitting the starting shaft 
96 to perform one step of its operative 
movement under the action of the spring 147 
and bring the operative edge of the cam 
lever 104 into engagement with the stud 
pin 114. 
In this position of the shaft. 96, the second 

of the yoke-members 91 is still beneath the 
longer of the latch-levers 87, but as the stud 
pin 114 performs its travel with the Sup 
porting cam-wheel, it rides off the end of 
the cam-lever 104 and thereby further re 
moves the restraint upon the shaft, 96 against 
the second stage of its endwise clutch-con 
trolling movement under the action of the 
spring 147. In performing the second stage 
of its movement, the shaft 96 carries the 
yoke 91 from beneath the latch-lever 87, 
thereby permitting the arm 84 to descend 
and thus effect the coupling of the shaft 9 
with the driving pulley to set the stitch 
forming mechanism in operation. 
The starting lever extension 134 normally 

rests against the body of the lifting plate 
137, as indicated in Fig. 8, not only when the 
parts are in stopping position but after the 
initial actuation of the starting rock-shaft 
96. The second stage of endwise movement 
of the shaft, 96 carries the lever 133 bodily 
with it to bring the extension 134 into con 
tact, relation with the depending lip 137 
affording the opposite wall of the recess 136 
where it remains during the stitching opera 
tion. 

In order to stop one or both trains of 
mechanism actuated by the shafts 9 and 10 
during a working cycle of the machine, the 
starting lever 133 may be manually shifted 
edgewise in the direction of the arrow (Fig. 
7) to move the rock-shaft 96 toward initial 
position in opposition to its spring 147. 
This movement of the shaft acts, similarly 
to the corresponding movement automati 
cally effected by means of the stud-pin 114 
and the cam-lever 104, to bring the edge of 
the appropriate member of the yoke 91. 
against the adjacent edge of the longer latch 
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lever 87 to laterally shift the same into en 
gagement with the tappet-arm 78 for lifting 
the alm 84 to uncouple the shaft 9 from the 
driving pulley, the raising of the latch-lever 
87 with its supporting arm permitting it 
when in its highest position to snap into ini 
tial position above its actuating yoke-mem 
ber under the action of the spring 90. 
A continued movement of the starting le 

ver 133 in the same direction produces a like 
engagement of the other detaining yoke 
member 91 with the shorter latch-lever 8 
for uncoupling the shaft 10 from the driving 
pulley. It is evident that the elements 87 
and 91 are spaced apart sufficiently and are 
of the requisite width to permit the described 
successive control of the clutch - controlling 
arms 83 and 84. 
As represented in the drawings, the cut 

ting device is mounted to perform travelling 
movements from retracted position into and 
out of the range of operation of the stitch 
forming mechanism which preferably in 
cludes a reciprocating eye - pointed upper 
needle n, a reciprocating curved and eye 
pointed lower needle orlooper l, anda spreader 
S for seizing thread-loops from the upper 
needle and holding them below the work for 
passage of the lower needle which presents 
loops of its own thread above the work for 
passage of the upper needle. In the present, 
embodiment of the invention, the stitch 
forming elements are sustained by a travel 
ling stitch-frame adapted to be shifted out 
of its normal working position to permit the 
cutting of a buttonhole slit in Stitching po 
sition. 
The cutting device comprises a vertically 

and horizontally movable cutter-level formed 
in two rigidly connected sections 153 and 15.4 
with an intermediate raised seat 155 aper 
tured to receive and guide a stud 156 and a 
steady pin 157 depending from a plate 158 
having an upwardly offset lateral extension 
159, (Figs. 21 and 33). Secured upon the 
extension 159 by means of screws 160 is the 
cutter-block or plate 161 disposed beneath 
and in operative relation with the relatively 
movable uppet cutting knife 162 secured by 
a screw 163 upon an overhanging member 
164 of the cutter-lever arm 154. 
The cutting elements 161 and 162 are 

normally maintained separated by means of 
a spring 165 surrounding the stud 156 and 
interposed between the head of a screw 166 
tapped therein and the lower face of the 
member 155 of the cutter-lever. 
The cutter-lever arm 53 is formed With 

a transverse boss 16 in which is secured by 
set-screws 168 the pivotal pin 169 which is 
iournaled in the spaced members of a trans 
verse yoke 170 of a swinging frame 171 car 
rying the guide-rod 172. The frame 171 is 
formed with a depending boss 13 embraced 
between and pivotally connected by means 
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of the pin 174 with the spaced arms 175 of 
a link member which arms are rigidly con 
nected together by a tie-piece, 176. The arms 
175 embrace between them and are pivotally 
connected by means of the pin 177 with the 
spaced lateral arms 178 of a swing-bracket 
having a tubular hub 179 journaled upon 
the fulcrum-stud 180 which is sustained by 
the bed-plate 1 (Fig. 1). 

By the means described, the Swinging 
frame 171 is supported for movement in any 
direction horizontally around the pivotal 
pins 174, 177 and 180 and is restrained 
against movement in other directions. The 
cutter-lever, while having a pivotal connec 
tion with said frame transverse to the pins 
upon which it moves, is sustained in a hori 
ZOntal position by reason of the screw 166 
resting upon the top of the foot 300 of a 
bracket 301 secured upon the bed-plate 1 
(Figs. 2, 4 and 5). 
Slidingly mounted upon the guide-rod 172 

is a sleeve 182 adapted to be secured there 
on in the desired position of adjustment by 
means of the clamp-screw 183 and provided 
with a laterally extending and apertured 
boss 184 in which is secured by means of the 
Set-screw 185 the fulcrum-pin 186 which en 
tel's a bushing 187 secured by means of the 
Set-screw 18S in a lateral socket, 189 of the 
sliding sleeve 190 (Fig. 1). The sleeve 190 
is fitted upon a guide-rod 191 of the rigid 
bracket 192 provided with a parallel rod 193 
embraced by the wings 194 of the sleeve 190 
to prevent the latter from turning, a clamp 
Screw 195 being applied to the sleeve 190 to 
Secure it in the desired position of adjust 
ment. 
The bracket 192 is shown secured to the 

front end of the bed-plate 1 With the paral 
lel rods 191 and 193 inclined to the vertical 
pivotal pins 174, 177 and 180, the rod 172 
being so Sustained by its swinging frame 
171 that it assumes a position in parallel 
ism with the rods 191 and 193 when di 
rectly above them corresponding with the 
cutting position of the cutting elements. 
The vertically arranged pin 186 obviously 

affords a fulcrum upon which the swinging 
frame 171 and the connected cutter-lever 
move to confine the bodily travel of the cut 
ting elements to a circular path with a de 
gree of curvature determined by the dis 
tance of its fulcrum-pin from cutting posi 
tion with which it is maintained in aline 
ment in its adjustment along the fixed guide 
rod 191. By simultaneous adjustment of the 
sleeves 182 and 190 lengthwise of their re 
spective supporting rods, the radius of cur 
vature of the travelling movements of the 
cutting elements may be correspondingly 
varied. 
The position of the fulcrum-pin 186 rela 

tive to cutting position might be suitably 
varied if the guide-rods 172 and 191 were 
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arranged horizontally, but in such case there 
would be nothing to prevent the endwise 
displacement of the Swinging frame 172 rel 
atively to the fixed guide-rod 191, so as to 
correspondingly shift the operative position 
of the cutting elements, but by inclining the 
rods 19 and 172 to the pivotal supports 174, 
177 and 180 of the frame 171, this frame is 
not permitted to shift endwise relatively to 
the fixed guide-rod 191 in the simultaneous 
adjustment of the sleeves 190 and 182, so 
that in any position of adjustment of the 
fulcrum-pin 186 to vary the curvature of 
movement of the cutting elements, their cut 
ting position remains permanently fixed. 
The cutter-lever arm 154 is shown pro 

vided (Fig. 21) with an upwardly extending 
boss 196 carrying a ball-stud 19 which is 
embraced by a strap at one end of a link 
198 having at its opposite end a similar strap 
embracing a stud 199 upon a lateral arm 200 
of an angle-lever having a hub 201 at the 
junction of its arms slidingly journaled 
upon the bearing boss 126 of the cutter 
shaft 125. This angle-lever has a second 
arm 202 carrying a roller-stud 203 normally 
engaging the operative edge of the cam-disk 
204 secured upon the upper face of the gear 

The stud 203 is maintained in 
contact with the cam 204 by means of a 
Spring 205 having one end secured by a 
screw 206 to the hub 201 and the opposite 
end connected by a screw 207 to a fixed part 
of the frame, as shown in dotted lines in 
Figs. 2 and 3. 
As represented in Fig. 30, the periphery 

of this cam has a portion 204 constituting 
about three-quarters of a circumference and 
a projection 204 having two active portions 
204º and 204° with adjacent concentric por 
tions 204 and 2049. During the greater part 
of a buttonhole producing cycle, the stud 
203 rests upon the inner cam portion. 204, 
and the cutter-lever 153, 154, is maintained 
in extreme retracted position through the 
described connections with the angle-lever 
200, 202. As the cam-wheel continues its 
rotation, the stud 203 engages successively 
the can portions 204, 204', 204" and 204, 
whereby the cutting device is advanced 
a hott, two-thirds of the distance to cutting 
position where it remains at the completion 
of the buttonhole-producing cycle, after 
which it advances to cutting position where 
it remains sufficiently long for the cutting 
of the buttonhole slit, and then retires to 
initial retracted position as the stud 203 
again engages the concentric cam-portion 
2042. - - - 

The hub 201 is formed with an annular 
groove 20t entered by in Yardly extending 
pins 208 of the yoke 146 (Figs. 6 and 20). 
When it is desired to prevent the travel of 
the cutting device between retracted and 
cutting positions, the rock-lever 145, 146, 

??? ge 

may be manually rocked through a connec 
tion with the starting lever 133 to bodily lift 
the lever 200, 202, sufficiently to lift the 
roller-stud 203 above the cam-disk 204, thereby permitting the spring 205 to retain 
the cutting device in retracted position. 
To automatically return the cutter-shifting 
lever to operative relation with its actuat 
ing cam, the disk 204 is provided upon its 
upper face with a pear-shaped cam projec 
tion 209 having an outer portion merging 
into the periphery of the cam 204. As the 
cam-wheel 119 rotates, the roller-stud 203 is forced outwardly by the cam-projection 
209 until it comes into register with the main 
cam 204, when it descends by gravity into 
initial position for normal operation in a 
succeeding buttonhole producing cycle. 
The cutter-lever is formed at the end 

which carries the boss 196 with a lateral 
bOSS 210 in which is mounted a roller-stud 
211 adapted to engage the lower face of a 
transverse rail 212 sustained by a vertical 
slide-bar 213. The slide-bar is provided 
above the rail 212 with a longitudinal slot 
214 and at its lower end with a lateral ear 
215 into which is tapped from below the 
screw-stud 216 which passes through an ap 
ertured lug 21 of a block 218 fortmed with 
a longitudinal tongue 219 entering a corre 
sponding channel of the slide-bar 213. The 
slot 214 is entered by the shank of a stud 
screw 220 tapped into the block 218 to as 
sist the screw-stud 216 in holding the slide 
bar 213 to its seat upon the block 21S. The 
block 218 is cut out intermediate its ends 
upon the side opposite the tongue 219, and 
its end portions are apertured to fit the re 
ciprocating rod 221 to which it is secured 
at the lower end by means of the Set-screw 
222 (Fig. 7). 
The rod 221 is journaled in lateral bear 

ing lugs 223 and 224 of the standard 111 
with the lug 223 entering the cut out por 
tion of the block 218 which atter is main 
tained in raised position by a spring 225 
interposed between the top of the bearing 
lug 224 and a collar 226 fixed upon the upper 
end of the rod 221. Interposed between the 
head of the screw-stud 216 and the lug 217 
is a spring 227 adapted to draw the slide 
bar 213 downwardly and to yieldingly main 
tain it in lowered position upon the block 
218. 
To the upper member of the block 218. 

is secured a bearing plate 228 carrying the 
laterally extending roller-stud 229 adapted 
to engage the lower edge of the cam-rib 230 
upon the periphery of the cam-wheel 139, 
this cam-rib being provided with down 
Wardly and convergently inclined opposite 
ends (Figs. and 21). In the rotation of 
the cam-wheel, the encounter of the roller 
stud 229 by the inclined advance end of the 
cam-rib 230 causes the depression of the 
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block 218 in opposition to the action of the 
spring 225. At this time, the slide-bar 213 
is prevented from full downward movement, 
and the spring 227 is accordingly com 
pressed for subsequent action upon the slide 
bar and the parts connected there with. 
The slide-bar 213 carries a stud-pin 231 

entering a segmental slot 232 in the lateral 
arm 233 of an angle-lever fulcrumed by 
means of the stud 234 upon the standard 
111 and provided with an angular upwardly 
projecting arm 235 having in its outer por 
tion a straight lower edge 236 and an up 
Wardly extending finger 237. The cam edge 
236 is adapted for engagement by a pin 145 
sustained by the rock-lever arm 145, and 
the edge of the finger 237 is adapted for 
engagement with a lateral pin 238 upon the 
depending arm 239 fixed upon a rock-shaft 
240 which is journaled in the bracket 97 
and carries an upwardly extending crank 
arm 241 provided with a ball crank-stud 
242. 
The stud 242 is embraced by a strap at 

one end of a pitman 243 having at its oppo 
site end a strap embracing a similar stud 
244 sustained by a lateral crank-arm 245 
of a vertical rock-shaft 246 which is also 
journaled in a bearing of the bracket 97. 
The rock-shaft 246 carries a second lateral 
crank-arm 247 carrying a ball-stud 248 
which is embraced by a strap at one end of 
the link 249 having at the opposite end a 
strap embracing the ball-stud 250 secured 
upon the starting lever 133. 
When the parts are in the positions which 

they assume at the completion of a button 
hole producing cycle, the stud 238 is main 
tained forcibly in engagement with the fin 
ger 237 of the angle-lever 233, 235, and the 
stud-pin 231 rests upon the lower end-Wall 
of the slot 232 to sustain the slide-bar 213 
against the downward thrust imposed by 
the block 218 through the spring 227. 
When, however, the machine is started for 
a new buttonhole producing cycle, the first 
endwise movement of the starting rock 
shaft 96 under the action of its spring 147 
moves the lever 133 bodily in a direction op 
posite that indicated by the arrow at the 
left in Fig. 7, thereby causing the rocking 
of the shaft 246 and through it the shaft 
240 to disengage the stud 238 from the fin 
ger 237, whereby the restraining influence 
of the angle-lever 233,235, is removed from 
the slide-bar 213 which now descends under 
the action of the spring 227. 
The slide-bar 213 in descending carries 

downwardly the rail 212 which acts through 
the roller-stud 211 to depress the cutter 
lever for closing the upper cutting element 
upon the work and nipping it between 
itself and the lower cutting element. The 
strength of the spring 227 is such as to coun 
teract the stress of the cutter-separating 

Spring 165 and to apply a suitable nipping 
force to the upper cutting element without 
producing an actual cutting impulse upon 
the work, so that in the subsequent move 
ment of the cutter-lever toward stitching 70 
position, the work is shifted correspond 
ingly to space the previously made button 
hole from that about to be cut and stitched 
in the Work. 
The rail 212 is shown formed at one end 75 

with an integral socket 251 closed at one 
end by the cap 252 and Serving as a guide 
to which is fitted the plunger-bar 253. This 
plunger-bar has at its upper end a fork in 
which is pivotally secured by the pin 254 80 
the lower end of a connecting rod 255 hav 
ing its suitably eyed upper end attached by 
a pivotal pin 256 to one arm of a rock-lever 
257 having its hub 258 fixed upon a rock 
shaft 259 which is journaled in suitable 85 
bearing bosses of the bracket 97. 
An oppositely extending arm of the rock 

lever 257 carries a roller-stud 260 resting 
upon the upper face of the cutter-actuating 
cam-disk 261 formed with the cam projec-90 
tion 261 and having its hub 262 secured 
upon the cutter-shaft 125. The roller-stud 
260 is maintained in operative relation with 
the cam 261 by means of a spring 263 (Fig. 
5) connected at one end to the bracket 97 95 
and at its opposite end to a screw-pin 
tapped eccentrically into the end of the 
rock-shaft 259. The operative connection 
between the cutter-shaft and the cam-wheel 
119 is such that the former performs several 100 
rotations to one of the latter, but as the plunger 253 reciprocates idly excepting 
when the cutter is in cutting position and 
the stud 211 assumes a position in register 
with the socket 251, a cutting action can 105 
take place by engagement of the plunger 
253 with the stud 211 only once in each but 
tonhole-producing cycle, it being understood 
that in each rotation the cam-wheel 119 ef 
fects, in its present embodiment, only a 110 
single cycle of operation of each of the parts 
which it actuates. 
By employing the travelling cutting de 

vice for engaging and shifting the work be 
tween buttonhole stitching positions, in its Il 5 
travel into and out of the normal range of 
action of the stitch-forming mechanism, not 
only is the operator relieved of the necessity 
of shifting the work by hand, but the pe 
riod of time in which the stitching mecha- 120 
nism is idle is reduced to a minimum, and 
the production of the machine is correspond 
ingly increased as compared with the meth 
ods of handling the work heretofore in prac 
tical use. 25 
As in a certain well-known type of but 

tonhole sewing machine, the present ma 
chine is constructed with a travellingstitch 
frame sustaining the stitch-forming devices 
and comprising the base-plate 264 having 130 
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ing elements carried by the laterally moving 

10 

15. 

stitch-frame to permit the advance of the 
cutting device into cutting position for a 
new buttonhole-producing operation, the 
slide-bar 337 is moved endwise correspond 
ingly and carries with it the upper and lower 
clamping elements 322 and 331 beyond the 
path of movement of the cutting elements 
and while they are separated to release the 
work, the clamping foot 331 being lifted 
sufficiently high to clear the top of the knife 
carrying member of the cutter-lever. in the 
side movement of the slide-plate 322, the 
clamp-plate 327 is slightly lifted by the en 
gagement of its upwardly inclined forward 
extremity with the corresponding end of the 
channel 323 of the slide-plate. 

20 

25 

While the 
cutting elements are still in cutting posi 
tion, the clamping foot 332 descends and 
clamps the work in position upon the clamp 
plate 327, after which the cutting device 
recedes to extreme retracted position and the 
temporarily displaced work-clamping mem 
bers 331 and 322 perform their return to 
operative position simultaneously with the 
stitch-forming devices. As soon as the 
clamping foot 331 clears the foot 332 over 
which it has moved in its recession from op 
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erative position, and while performing the 
latter part of its lateral return movement, 
it descends to grip the Work upon the slide 
plate 322, thereby performing a spreading 
movement to stretch the work previously 
gripped upon the opposite side of the slit 
by the clamping elements. 332 and 327. 
The crank-shaft 277 carries at its forward 

end the crank-plate 392 formed with the 
crank-stud 393 which is embraced by a strap 
394 at the lower end of a pitman-rod 395 
having at its upper end the apertured boss 
396 entered by a stud 397 projecting from 
a split collar 398 which is clamped upon the 
reciprocating bar 399 journaled in suitable 
bushings 400 of the needle-frame 299. Se 
cured upon the bar 399 is the split hub at one 
end of a rigid lateral arm 401 having upon 
its opposite end a split bOSS 402 loosely em 
bracing a rotary tubular bushing 403 formed 
in one side with a longitudinal slot, 404 and 
journaled within bearing bosses of the 
needle-frame parallel with the bar 399. The 
bar 403 is confined against endwise move 
ment by a collar 405 secured thereon below 
its upper bearing boss and the hub 406 of an 
inclined crank-arm 407 secured thereon 
above said bearing boss. 
Journaled within the bushing 403 is the 

reciprocating needle-bar 408 carrying at its 
lower end the needle-clamp 409 in an eccen 
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trically disposed socket of which is secured 
by the clamp-screw 410 the eye-pointed 
needle n. Fitted within the longitudinal 
slot 404 of the bushing 403 is a spline 4:11 Se 
cured to the needle-bar by screws 412 and 
provided upon the outer face with projecting 

lugs 413 embracing between them the collar 
402. Through the described connections, 
the rotation of the crank-stud 393 with the 
crank-shaft 277 effects the reciprocation of 
the needle-bar and needle which are caused 
to turn with the surrounding bushing 403. 
As will be observed by reference to Fig. 43, 
the connections between the intermediate bar 
399 and the needle-bar and the pitman-rod, 
respectively, are upon opposite sides of the 
intermediate bar and extend laterally to 
Such extent that a sufficient clearance is pro 
vided between the needle and the pitman-rod 
to accommodate the margin of the work in 
which the buttonholes are formed. . 

Secured to the crank-stud 393 by the 
Screw 414 (Fig. 39) is a second crank-plate 
415 adapted to rotate with the crank-shaft 
277 and provided upon its forward end with 
the looper-actuating crank-pins 416 and 417 
arranged nearly diametrically apart (Figs. 
49 to 52 inclusive). The crank-pin 416 en 
ters an aperture in the boss 418 at one end of 
a link 419 having at its opposite end the 
stud 420 (Fig. 55) and the crank-pin 417 
enters an aperture in the boss 421 at one side 
of the eccentric strap 422. The eccentric 
Strap and its apertured bOSS together consti 
tute : a, short link. 
The eccentric strap 422 is fitted upon a 

bOSS 423 having the apertured boss 424 en 
tered by the stud 420 of the link 419, said 
boss being formed upon the lower end of a 
pitman 425 having at its opposite end the 
apertured boss 426. The boss 426 is entered 
by a stud 427 extending laterally from the 
upper end of a sleeve 428 and carrying an 
anti-friction roller 429 which enters a guide 
way between two parallel ribs 430 upon a 
plate 431 affording a closure for the verti 
cally slotted inner side of the casing 265 
(Fig. 40). By the movement of the roller 
429 within its guideway the upper end of 
the pitman 425 is movable only in a rectilin 
ear path and the sleeve 428 is prevented 
from turning upon its axis. . . . . . . 
The upper end of the casing 265 is cut out 

to form an annular seat in which is intro 
duced a ring 432 formed with an annular 
race to receive the antifriction balis 433 
upon which rests the conical face of a wear 
ing ring 434 which is secured by screws 435 
to the peripheral flange 436 of the rotary 
turret. 437 from which depends the axial 
shaft, 438 (Figs. 39, 42 and 44) journaled 
near its lower end in the bushing 439 secured 
in the depending boss 440 of the casing 265. 
Secured to the reduced lower end of the 
shaft 438 is the hub 441 of an inclined crank 
arm 442 by , which the turret is confined to 
its bearing. 

Slidingly mounted upon the shaft, 438 is a 
tubular actuating rod 443 provided with a 
transverse head 444 carrying a guide-pin 
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The sleeve 428 is loosely fitted upon the rod 
443 and is confined between its head 444 and 
a split thrust-collar 445 applied to its 
threaded lower end, whereby the reciproca 
tory movements of the sleeve derived from 
the crank-shaft 27 are communicated to the 
tubular rod 443. The turret 437 is provided 
at one side with an upwardly extending 
bearing boss 446 having a slight downward 
inclination to receive the fulcrum-stud 447 
of the vibrating lower needle-arm 448 which 
is formed in one face at its free end with a 
groove in which is clamped by means of the 
head 449 of a fastening screw the shank of 
the curved lower needle ( which is shown 
provided near its point and intermediate the 
same and the shank with thread-eyes 
(Fig. 45). 
The needle-arm 448 is provided interme 

diate its ends with a lateral ball-stud 450 
which is embraced by a strap at the upper 
end of a pitman 451 having at its opposite 
end a similar strap which embraces a ball 
stud 452 sustained by an upwardly extend 
ing lug 453 upon the head 444 of the actuat 
ing rod 443, the vertical movements of 
which communicate to the lower needle end 
wise movements in a circular path and in a 
plane slightly inclined to the path of move 
ment of the upper needle n. The lower 
needle reciprocates through the U-shaped 
needle-aperture 454 of the needle-throat 455 
which is upwardly and inwardly offset from 
a block 456 secured by means of a screw 457 
upon a flat seat upon the top of the turret. 
The U-shaped form of the aperture produces 
a tongue 458 serving as a loop-detainer for 
the upper-thread loops around the lower 
needle. 
The needle-throat is shown formed with a 

peripheral groove 459 to receive a cord which 
is led to the needle-aperture through a trans 
verse hole 460 extending from the periphery. 
into one end of the needle-aperture (Figs. 
56 and 57). 
Journaled within a bearing boss 461 ex 

tending inwardly from the rim of the turret 
is a stud 462 projecting laterally from a 
swinging arm 463 having at one edge the tu 
bular socket 464. Journalled within this 
socket is a pin 465 formed with a head 466 
having a transverse seat upon which is, Se 
cured by means of the head of the clamp 
screw 467 the shank 468 of the spreader & 
having its outer portion U-shaped and pro 
vided at its extremity with the shouldered 
loop-seizing beak 469. 
The arm 463 carries a screw-stud 470 en 

braced by one end of a link 471 carrying at 
its opposite end a screw-stud 472 which is 
embraced by an apertured boss 473 upon one 
arm of an elbow-lever 474 fulcrumed upon 
the stud-pin 475 which is secured in the suit 
ably apertured bearing boss 476 of the tur 
ret. Another arm of the elbow-lever is piv 
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otally connected by means of the screw-pin 
477 with one end of a link 47S having upon 
its opposite end the screw-stud 479 which is 
journaled within a Second bearing aperture 
of the boss 453 of the head 444 of the actuat 
ing rod 443. 
The pin 465 has secured thereon adjacent 

the head 466 a collar 480 having a crank-arm 
carrying a ball-stud 481 which is embraced 
uy a strap at one end of a bent link 482 
(Fig. 38) which has at its opposite end a 
strap embracing a ball-stud 483 carried by 
the lateral arm of the elbow-lever 474 inter 
mediate the screw-stud 472 and the fulcrum 
stud 475. In the rectilinear reciprocation of 
the actuating rod 443, the elbow-lever 474. 
receives rocking movements through the 
link 478. These movements are communi 
cated to the spreader-carrying arm 463 
through the link 471 which, with the con 
nected arm of the elbow-lever forms a toggle 
device which is straightened as the spreader 
approaches advance position, where it is 
given a dwell in contrast with the rapid l'e- 
versal of its movement when in retracted position. 
By reason of the described link-and-crank 

connection between the rocking spreader 
carrying pin 465 and the elbow-lever, the 
continued movement of the latter during 
the dwell of the vibratory movement of the 
former produces an osciliatory movement of 
such pin, and hence a lateral movement of 
the spreader upon the pin 465 as a fulcrum 
to bring the blade thereof immediately be 
hind its loop-restraining shoulder close to 
the path of movement of the lower needle 
(Figs. 58 and 59), in order to hold the loop 
for passage of the lower needle (Fig. 59). 
As the needle-thread loop is carried by the 
spreader beneath the needle-throat loop 
stripping tongue 458, it is detained against 
being carried frictionally upon the needle 
bladel through the buttonhole slit, and be 
ing thereby restrained against excessive dis 
tension in the stitch-forming operation. 

journaled in suitable bearing bosses sus 
tained by the base-plate 264 and the needle 
bar frame 292 is an oscillatory shaft 484 
formed intermediate its ends with a screw 
threaded portion 485 to which is slidingly 
fitted the endwise movable sleeve 486 which 
is prevented from turning by the provision 
of a Foller-stud 487 projecting from its pe 
riphery and into a guiding groove 488 of 
the standard 291 (Figs. 1, 37, 38 and 42). 
The sleeve 486 is provided near its lower 
end with the apertured bosses 489 arranged 
equi-distantly around its circumference, in 
two of which are introduced the flanged 
bolts 490 having upon their inner ends ad 
jacent their flanges the anti-friction rollers 
491 entering the spiral grooves between the 
threads of the sleeve and provided with nuts 
492 by which said bolts are secured in posi 
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tion. The third of the bosses 489 is formed 
with a seat for a block 493 which is secured 
in position thereon by a screw 494 and pro 
vided upon its inner face with a boss 495 
extending into an aperture 496 of the sleeve 
and carrying a roller 491 entering another 
groove between the screw-threads of the 
sleeve. 
The sleeve 486 carries at its upper end 

the ball-stud 497 which is embraced by a 
strap at one end of a pitman 498. The op 
posite end of said pitman is similarly pro 
vided with a strap which embraces a ball 
stud 499 upon the outwardly offset exten 
sion 500 of a lever 501 having its hub 502 
journalled upon a fulcrum-stud 503 sus 
tained by the frame-member 4. The lever 
501 carries a roller-stud 504 which enters a 
cam-groove 505 in the periphery of the cam 
wheel 119 (Figs. 1 and 3). Through the 
described connections, the sleeve 486 de 
rives from the cam-wheel vertical move 
ments which are transmitted to the shaft 
484 in oscillatory movements. 
The shaft 484 has secured upon its upper 

end the hub of an inclined crank-arm 506 
carrying a reversely inclined crank-pin 507 
upon which is mounted a sleeve 508 pro 
vided with a cross-bar 509. The ends of this 
cross-bar are embraced by and pivotally se 
cured by means of a cross-pin 510 between 
the spaced members of a yoke 511 formed 
at one end of a pitman-bar 512 having a 
similar yoke 513 at its opposite end. With 
in the yoke 513 are similarly pivoted by 
a cross-pin 514 the ends of a cross-bar 515 
upon a sleeve 516 which is fitted upon an 
inclined crank-pin 517 carried by the crank 
arm 407 of the needle-bar bushing 403. 

Secured upon the lower end of the shaft 
484 is the hub of an inclined crank-arm 518 
carrying a reversely, inclined crank-pin 519 
upon which is mounted a sleeve 520 pro 
vided with a cross-bar 521. The ends of 
this cross-bar are embraced by and pivot 
ally secured by means of a cross-pin 522 be 
tween the spaced members of a yoke 523 
formed atone end of a pitman-bar 524 hav 
ing a similar yoke 525 at its opposite end. 
Within the yoke 525 are similarly pivoted 
by a cross-pin 526 the ends of a cross-bag 
527 upon a sleeve 528 which is fitted upon 
an inclined crank-pin 529 carried by the 
crank-arm 442 fixed upon the shaft 438 of 
the looper-carrying turret. 
Through the described connections, the 

oscillatory shaft 484 imparts to the needle 
bar and the turret carrying the lower loop 
taking elements the requisite turning move 
ments in unison for the stitching of a but 
tonhole. 
The inclined-crank and pitman-bar con 

nections of the shaft, 484 with the needle 
bar bushing 403 and the turret 437 embody 
the improved driving device forming the 

8 

October 10, 1916, and, in their broader 
aspect, as a mechanical movement, form no 
part of the present invention. 
The present machine is shown provided 

with a rotary take-up device of well-known 
form for the needle-thread. This comprises 
the Spaced cam-disks 530 fixed upon the ro 
tary shaft 9 and embraced by the thread 
guiding arms 531 of a yoke sustained with 
in a suitable seat of the upright bracket 
member 532 by means of a flat spring 533 
normally maintaining it yieldingly in op 
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erative position with one of said arms rest 
ing upon the stop-pin 534 (Fig. 7). Se 
cured upon the bracket-member 532 is a 
throw-off artin 535 disposed intermediate 
the disks 530 and formed in its outer end 
portion with the angular slot 536. As the 
Stitch-forming implements perform two op 
erative cycles for each rotation of the shaft 
9, the take-up cams 530 are formed with 
opposite active portions which are adapted 
each to produce thread-drawing actions once 
for each rotation of said shaft. 
In threading the machine for operation, 

the needle-thread a is led from the source of 
Supply through the main tension-device 537, 
and thence through the eyes of the guide 
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arms 531, and thence across the ranges of 
movement of the take-up cams 530, from 
which it is led through the guide-eye 538 
upon the bracket-arm 293. From the guide 
eye 538 it is passed through an eye in the 
outer end of the take-up arm. 539 secured 
upon the boss 402 of the reciprocating . . . . 
needle-bar actuating arm 401, from which it 
is led downwardly through the thread-con 
trolling tension device 540 and thence to the 
needle in preferably through a guide-eye of 
the needle-clamp. ' ' '. * . . . 
The lower-thread b is led from the source 

of supply, through the tension device 541 
carried by a bracket 542 secured to the boss 
440, from which it is passed upwardly 
through the bore of the tubular shaft 438 
from which it is threaded through the eye 
of a take-up arm 543 and thence through the 
middle eye of the needle from which it is 
led through the eye adjacent the needle point. 
When the machine is at rest preparatory 

to an initial buttonhole-producing operation 
of a Series, both clamp-arms are raised, the 
stitch-forming mechanism is in a position 
which it occupies in forming the last stitch 
of the previously stitched buttonhole, and 
the buttonhole cutting elements are disposed 
at one side thereof in work-nipping position, 
a distance from cutting position equal to the 
normal spacing apart of the buttonholes in 
the work, but the cutting elements are 
slightly separated to permit the insertion 
and gripping of the Work for an initial but 
tonhole. 
The machine is started by depressing the 

treadle-actuated crank-arm 99 or pressing 
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down the starting lever 133 to rock the shaft 
96 which first disengages the fork 91 from 
the latch-lever 87 of the arm S3 to set in 
motion the cutter-shaft and the feed-wheel, 
the rocking of the shaft 96 at the same time 
releasing it from the latch-pin 151 and lift 
ing the cam-block 112 clear of the stud-pin 
114 to effect the first endwise shift of the 
shaft 96. This causes the rocking of the arm 
239 to permit the nipping of the Work m by 
the cutter which is immediately shifted by 
means of the lever 200202 into cutting posi 
tion while the laterally moving upper and 
lower clamping members 331 and 322 are 
simultaneously moved into laterally retract 
ed position, as well as the stitch-forming 
mechanism, all of which are connected with 
and movable simultaneously with the stitch 
frame. 
The upper cutting element having re 

ceived its second-stage cutting movement 
from the reciprocating plunger-bar 253, the 
cutting device moves to extreme retracted 
position and the laterally movable clamping 
members and the stitch-forming mechanism 
simultaneously follow the same to their re 
spective operative positions, the upper 
clamping member 331 closing upon the Work 
just prior to the completion of its return 
movement to stretch the material previ 
ously gripped upon the opposite side of the 
buttonhole-slit t by the clamping foot 332 
substantially coincidentally with the cutting 
action. During its return to stitching posi 
tion, the stitch-forming mechanism is given 
a complete rotation in a direction opposite 
to that in which it had been turned in the 
previous buttonhole stitching operation, and 
is therefore positioned in readiness for a new 
stitching cycle. 

During these several operations, the stud 
pin. 114 continues in engagement with the 
operative edge of the cam-lever 104, but 
just as the parts resume stitching position 
under the action of the cam-wheel 119, the 
stud-pin rides of the end of the cam-lever 
104 thereby permitting the shaft 96 to per 
form its second-stage endwise movement by 
which the shaft 9 is connected with the driv 
ing pulley through its respective clutch and 
the stitch-forming mechanism is caused to 
perform its cycle of operation in stitching 
along the sides and around the ends of the 
buttonhole slit. 
When the machine stops at the completion 

of a buttonhole, the turret is turned in such 
position that the block 456 is located imme 
diately beneath the extension 159 of the cut 
ter-block carrying plate 158 (Fig. 33). By 
this means the thrust of the cutter-knife 162. 
upon the cutter-block 161 is effectively sus 
tained in the buttonhole cutting operation. 
While the construction and means of ac 

tuation of the stitch-forming elements of the 
present machine are deemed new and pat 
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entable, their mode of cooperation in the 
production of stitches is similar to that of 
the stitch-forming mechanism disclosed in 
the United States patent to G. S. Hill & 
D. A. Hitchcock, No. 642,122, dated Janu 
ary 30, 1900. 
At the beginning of the stitching opera 

tion, the stitch-forming elements are posi 
tioned to lay the initial stitch crosswise of 
the slit and at the opposite side thereof from 
the initial side to be stitched, and the stitch 
ing proceeds continuously around the nar 
row end of the slit and along the first side. 
then around the eye and along the second 
side and again around the narrow end to a 
point opposite the initial stitch. The stitches 
are laid throughout preferably perpendicu 
lar to the edge of the straight sides of the 
slit and radially in the curved end portions, 
and the overlapping of the initial and final 
Stitches at the narrow end of the slit thus 
effectively reinforces that end of the but 
tonhole. 
When it is desired to stitch a series of but 

tonholes in the buttonhole fly of a shoe, for 
instance, without stopping the machine after 
each buttonhole, the crank-arm 99 may be 
held down continuously by the operator 
throughout a plurality of consecutive but 
tonhole-producing cycles, in which case the 
yoke 91 is maintained retracted beyond the 
end of the shorter latch-lever 87 and the 
cam-lever 104 remains lifted sufficiently for 
the stud-pin 114 to pass beneath the cam 
block 112, thereby causing the control of 
the endwise positions of the rock-shaft 96 
to be effected solely by the cooperation of 
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the stud-pin 114 with the operative edge 104 
of the lever 104. By this means, the shaft 96 
is caused to move during the period referred 105 
to between its second and third endwise posi 
tions without assuming its initial stopping 
position, whereby the clutch connection be 
tween the driving wheel and the shaft. 10 is 
caused to remain effective throughout a plu- l10 
rality of buttonhole-producing cycles. 

In the operation of the machine under 
such control, the operative parts perform 
their functions in the order and in the 
timing before described, excepting that the 115 
nipping of the work by the cutting elements 
for advancing it between stitching oper 
ations is not temporarily prevented by the 
action of the angle-lever 233 235, the ampli 
tude of movement of the crank-arm 239 un- 120 
der the limited endwise movement of the 
rock-shaft 96 having no effect upon such 
angle-lever. 
The cam-rib 230 is so positioned upon the 

cam-wheel 119 that it acts initially to de- 125 
press the rail 212 just as the cutting device 
reaches its work-nipping position in which 
it pauses preparatory to shifting the work, 
and the automatic spacing of the buttonholes 
apart is therefore uniform in the continuous 130 
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operation of the machine for a plurality of 
buttonhole-producing cycles as well as in de 
tached cycles at the end of each of which the 
machine comes to rest. It is evident that the 
release of the crank-arm 99 in a final button 
hole-producing cycle will permit the ma 
chine to come to rest at the completion of 
the last buttonhole, as previously described. 
In case the thread should break, or in 

other emergency, the machine may be 
manually stopped by pressing the support 
ing lever 133 in the direction indicated by 
the arrow at the left in Fig. 7, thereby pre 
maturely shifting the rock-shaft 96 in oppo 
sition to its spring 147, and with it the yoke 
91, the degree of movement of the lever 133 
determining whether only the stitch-forming 
mechanism be arrested or the entire mecha 
nism. I ... .. '' V, 

By pressing downwardly and shifting the 
said lever in the same direction beyond its 
normal range of movement, the crank-arm 
239 is given an abnormal movement in the 
opposite direction whereby the angle-lever 
arm 239 is caused to engage the pin 145 of 
the rock-lever 145 146 for lifting the cutter shift-lever 200202 above the range of action 
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of the cam 204, with its stud 203 within the 
field of action of the restoring cam. 209, and 
at the same time turning the rock-shaft 246 
suficiently to bring the stop-finger 390 into 
restraining position above the lever 373 to 
prevent the lifting of the clamping foot 332 
under the normal action of the cam 369. As 
the rocking of the shaft. 96 under such actu 
ation of the starting lever 133 retracts the 
yoke 91 out of tripping relation with the 
shorter latch-lever 87, the cam-wheel 119 is 
permitted to complete its rotation then in 
progress and to perform that part of a suc 
ceeding rotation sufficient to feed the work, 
still clamped in the work-holder, into a posi 
tion to receive the remaining edge-covering 
stitches of the until then incomplete button 
hole. The release of the lever 133 by the 
operator at such instant permits the spring 
147 to shift the yoke 91 out of engagement 
with the longer latch-lever 87, whereby the 
stitching mechanism is immediately thrown 
? action for completion of the button 
hole. . 
The present improvement is believed to be 

the first instance in which a buttonhole cut 
ting device is employed to shift the work to 
space successive buttonholes. Of the various 
advantages derived from this feature, an im 
portant one is the facility with which the 
work may be located to accurately position 
the buttonhole therein, the vision of the 
operator being entirely unobstructed by a 
surrounding work-clamp to conceal any po 
sition-marks made upon the work. As will 
be readily understood, according to the 
present improvement the cutting knife is not 
only exposed at the beginning of a button 

hole-producing cycle detached from all other 
parts of the machine, including the work 
clamp, but the cutting elements are partially 
closed so that the upper element is closely 
adjacent to the face of the work which may 
be readily placed to cause the production 
of the slit exactly upon a mark which may 
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have been previously made to determine the required position. 
It has been customary heretofore to con 

struct a buttonhole machine with a bodily 
travelling stitch-frame carrying a control 
ling cam for timing and actilating the oper 
ation of the various parts. According to the 
present invention, the controlling cam-wheel 
and all the heavier parts of the machine are 
mounted upon a stationary main frame, and 
the movable stitch-frame has therefore a 
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minimum weight whose inertia and momen 
tum only are required to be overcome in per 
forming the feeding and side-shifting of the 
Stitch-forming elements for spacing the 
stitches. w 
From the foregoing description, it is evi 

dent that the machine herein specifically 
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90 
shown and described contains many features 
which are more or less broadly new and 
patentable, and that these features are sus 
ceptible of embodiment in widely different 
forms and arrangements of their component 95 
parts and that they may be employed either 
separately or combined, within the scope of 
the present invention. It is also to be under 
stood that all features of novelty of the 
present improvement as herein shown and 
described are of my invention, both in de 
tails of construction and principles of oper 
ation. - . . . . - 

Having thus set forth the nature of the 
invention, what I claim herein is:- 

1. In a buttonhole sewing machine, in 
COIrbination, stitch-forming mechanism, but 
tonhole cutting mechanism, and means in 
cluding a common element which is normally 
Subjected in each period of operation of the 
machine to successive manual and auto 
matic control for setting said mechanisms 
Successively in operation. 

2. In a buttonhole sewing machine, in 
combination, stitch-forming mechanism, but 
tonhole cutting mechanism, means including 
a common element for controlling said mech 
anisms, and manually and automatically 
actuated elements normally acting in 
Succession in each cycle of operation of the 
machine and having independent operative 
connections with said common element for 
effecting the successive operation of the cut 
ting and stitch-forming mechanisms. 

3. In a buttonhole sewing machine, in 
combination, stitch-forming mechanism, but 
tonhole cutting mechanism, ª manually ac 
tuated means including an operative element 
for setting the cutting mechanism in opera 
tion, and automatically actuated means con 
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nected with said element for setting the 
stitch-forming mechanism in Operation. 

4. In a buttonhole sewing machine, in 
combination, stitch-forming mechanism, but 
tOnhole cutting mechanism including a con 
trolling cam-wheel and actuating means in 
dependent thereof for effecting the closing of 
the cutting elements upon the work, means 
for setting in operation the said cam-wheel 
and actuating means, and means connected 
with said cam-wheel for setting in operation 
the said stitch-forming mechanism. 

5. In a buttonhole sewing machine, in com 
bination, stitch-forming mechanism, feeding 
mechanisin including a feed-wheel, a cutting 
device, cutter-actuating means movable dif 
ferentially of the feed-Wheel, operative con 
nections between the cutting device and said 
feed-wheel and actuating Imeans mutually 
cooperating to effect the actuation of the 
cutting device, and means for simultaneously 
setting in operation said feed-wheel and ac 
tuating means and for thereafter setting in 
operation the stitch-forming mechanisin. 

6. In a buttonhole sewing machine, in coin 
bination, Stitch-forming mechanism, feeding 
mechanism including a work-holder and 
a feed-wheel for producing relative feed 
ing moyennents betyveen the Stitch-forming 
mechanism and the Work, a, buttonhole 
cutting device su stained independently of 
the Work-holder, an actuator therefor in 
dependent of the stitch-forming mecha 
nism, and means connected with said feed 
wheel for shifting said cutting device 
relatively to said work-holder into and 
Out of the lange of action of said actuator. 

... In a buttonhole sewing machine, in com 
bination, Stitch-forming mechanism includ 
ing a reciprocating needle-bar carrying a 
needle, feeding mechanism including a work 
holder and a feed-wheel for producing rel 
ative feeding movements between the stitch 
forming mechanism and the work, a button 
hole cutting device Sustained independently 
of the work-holder, a reciprocating actua 
tor therefor movable independently of the 
needle-bar, and means connected with said 
feed-wheel for shifting said cutting device 
relatively to said work-holder into the range 
of action of said actuator. 

S. In a buttonhole Sewing machine, in colm 
bination, stitch-forming mechanism, feeding 
mechanism including a work-holder and a 
feed-wheel for producing relative feeding 
movements between the stitch-forming mech 
anism and the work, a buttonhole cutting 
device including cooperating cutting ele 
ments normally retracted from cutting posi 
tion and restrained against participation in 
said feeding movements, an actuator halv 
ing a range of action from which the cutting 
device is normally retracted, and means con 
nected with said feed-wheel for bodily shift 
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ing said cutting device within the range of 
action of said actuator and its cooperating 
cutting elements into cutting position. 

9. in a buttonhole Sewing machine, in 
combination, stitch-forming mechanism, 
means for producing relative feeding move 
ments between the stitch-forming mechanism 
and the work, a cutter actuator operative 
independently of the Stitch-forming mecha 
nism, a cutting device normally retracted 
from the range of action of said actuator 
and restrained against participation in said 
feeding movements, and means for shifting 
said cutting device within the range of ac 
tion of said actuator. 

10. In a buttonhole sewing machine, in 
combination, stitch-forming mechanism, 
feeding mechanism including a rotary feed 
wheel, means for imparting to said feed 
wheel operative movements uniformly 
throughout a buttonhole producing cycle, 
and cutting mechanism, including cutting 
elements maintained in predetermined posi 
tion relative to and during the operation of 
the stitch-forming mechanism, with means 
controlled by the feed-Wheel but independ 
ently actuated for operating said cutting 
mechanism while the feed-wheel continues in 
motion. 

11. In a buttonhole Sewing machine, in 
combination, stitch-forming mechanism, 
feeding mechanism including a feed-wheel, 
a cutting device normally occupying a pre 
determined position in relation to the stitch 
forming mechanism throughout a Stitching 
period, a reciprocating actuator operative in 
dependently of the stitch-forming mecha 
nism, and means connected with the feed 
wheel for bodily shifting the cutting device 
into and out of cutting position and into 
and out of the range of action of said 
actuator. 

12. In a buttonhole sewing machine, in 
combination, stitch-forming mechanisin, 
feeding mechanism including a feed-actuat 
ing member, a cutting device normally oc 
cupying a predetermined position in relation 
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to the stitch-forming mechanism throughout 
a stitching period, an actuator therefor, a 
connection between said member and the cut 
ting device for shifting the latter into and 
out of the range of action of Said actuator, 
and means for interrupting said connection. 

13. In a buttonhole Sewing machine, in 
combination, a cutting device, an actuator 
therefoi', means for shifting the cutting de 
vice into and out of the range of action of 
Said actuator, and means operative at the 
will of the operator to prevent said shifting 
action. 

14. In a buttonhole Sewing machine, in 
combination, a cutting device, an actuator 
therefor, means for shifting the cutting de 
vice into and Out of the lange of action of 
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the actuator, manually controlled means for 
rendering the shifting means ineffective, 
and automatically conticoiled means for re 
storing said shifting meals to operative 
condition. . . . . . . . . ??? ??? 

15. in a buttonhole sewing machine, in 
coilbination, a cutting device, an actuator 
therefor, leans including a cam and CO? 
nections, with the cutting device for shifting 
the latter into and out of the range of action 
of said actuator, manually controlled means 
for interrupting the connection between said 
cam and the cutting device, and means in 

i cluding another cam for restoring said con 
nection between the first-named cam and the 
cutting device. 

20 

35 

in operation. 
30 

16. In a buttonhole sewing machine, in 
combination, stitch-forming mechanism, in 
cluding cooperating upper and lower thread 
engaging elements, feeding mechanism, actu 
ating means for said mechanisms, means for 
controlling the normal periods of operation 
of said mechanisms, and means under the 
control of the operator for arresting the op 
eration of each of said cooperating thread 
engaging elements within the period of nor 
mal operation of the stitch-forming necha 
nism while the feeding mechanism continues 

17. In a buttonhole sewing machine, in 
combination, stitch - forming mechanism. 
feeding mechanism, buttonhole cutting 
mechanism. actuating means for said mecha 
nisms, means for controlling the normal 
periods of operation of said mechanisms, and 
means for arresting the operation of the 

40 

stitch-forming mechanism and rendering the 
cutting mechanism ineffective within and 
before the end of a stitching period and 
while the feeding mechanism continues in 
0etion. . 

18. In a buttonhole sewing machine, in 
combination, stitch-forming mechanism, 

45 
feeding mechanism, buttonhole cutting 
mechanism, means for controlling the period 
of action of the feeding and cutting mecha 
nisms, means for controlling the normal 
period of action of the stitch-forming mecha 
nism, and means for arresting the operation 

50 of the stitch-forming mechanism within a 
stitching period and while the feeding and 
cutting mechanisms remain operative. 

55 

actuating means therefor, but 

19. In a buttonhole sewing machine, in 
combination, stitch-forming mechanism, 
feeding mechanism, including a feed-wheel, 

onhole cutting 
mechanism connected with and controlled by 

60 

said feeding mechanism, actuating means 
for said clitting mechanism, including an 
operative element mounted independently of 
said feed-wheel, means for controlling the 
normal periods of operation of the said 
mechanisms and means under the contro 
of the operator for arresting the operation 

of the stitch-forming mechanism within 
its respective period of normal operation 
while the feeding mechanism continues in operation. 

20, in a buttonhole sewing machine, in 
combination, stitch-forming mechanism, 
feeding mechanism, buttonhole cutting 
}}lechanism connected with and controlled by 
Said feeding mechanism, actuating means for 
said mechanisms, means for controlling the 
normal periods of operation of the said 
mechanisms, and means operable within the 
normal Stitching period for independently 
arresting the stitch-forming mechanism and 
the feeding and cutting mechanisms. 

21. In a buttonhole Sewing machine, in 
combination, stitch-forming mechanism, 
feeding mechanism, buttonhole cutting 
mechanism connected with and controlled 
by Said feeding mechanism, actuating means 
for Said mechanisms, means for controlling 
the normal periods of operation of said 
mechanisms, and means including a common 
element manually operable at will within a 
normal stitching period for arresting either 
the stitch-forming mechanism or both the 
stitch-forming and feeding mechanisms. 

22. In a buttonhole sewing machine, in 
combination, stitch-forming mechanism, 
feeding mechanism, buttonhole cutting 
mechanism, actuating means for said mecha 
nisms, means including a common control 
ling element for starting said feeding mecha 
nism and through it the cutting and stitch 
forming mechanisms and for automatically 
stopping said mechanisms, and means for 
manually operating said controlling element 
to render said mechanisms ineffective before 
the completion of their respective periods of 
normal operation. - - 

23. In a buttonhole sewing machine, in 
combination, stitch-forming mechanism, 
feeding mechanism, buttonhole cutting 
mechanism ineffective during each stitching period, a shaft operable only during each 
stitching period and with which the stitch 
forming mechanism is operatively connected, 
a second shaft deriving its movements 
throughout each buttonhole-producing cycle 
independently of the first-named shaft, and 
a driving connection uninterrupted during 
stitching periods between the second-named 
shaft, and the feeding and buttonhole cutting 
mechanisms. 

24. In a buttonhole sewing machine, in 
combination, stitch-forming mechanism, 
feeding mechanism, buttonhole cutting 
mechanism, a shaft with which the stitch 
forming mechanism is operatively connected, 
a second shaft with which the feeding and 
buttonhole cutting mechanisms are opera 
tively connected, a common driving element 
for said shafts, and independent coupling 
means for connecting and disconnecting said 
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shafts from said driving element, means 
being provided whereby said shafts are ar 
rested in initial relation. - 

25. In a buttonhole Sewing machine, in 
combination, stitch-f o r ni ng mechanism, 
feeding mechanism, buttonhole cutting 
mechanism ineffective during a stitching 
period, a shaft, with which the stitch-form 
ing mechanism is operatively connected, a 
cutter actuating shaft deriving independ 
ently of the first named shaft operative 
movements throughout and subsequently to 
each buttonhole stitching period, and a driv 
ing connection, uninterrupted throughout a 
buttonhole-producing cycle, between said 
cutter shaft and the cutting and feeding 
mechanisms. ... 

26. In a buttonhole sewing machine, in 
combination, Stitch - forming mechanism, 
feeding mechanism, a travelling buttonhole 
cutting device, a shaft with which the stitch 
forming mechanism is operatively connected, 
a second shaft provided with a cutter-actuat 
ing cam, a speed-reducing driving connec 
tion between the second shaft and the feed 
ing mechanism, and an operative connection 
between the feeding mechanism and the cut 
ting device whereby the latter is shifted into 
and out of cutting position. 

27. In a buttonhole sewing machine, in 
combination, Stitch-forming mechanism, a 
buttonhole... cutting device comprising co 
operating cutting elements, means for pro 
ducing relative travelling movements be 
tween the stitch-forming mechanism and the 
cutting device while the stitch-forming 
mechanism is idle, means for producing a 
partial closing of the cutting elements be 
fore the completion of a relative travelling 
movement, and means for completing said 
closing movement at the completion of said 
travelling movement. 

28. In a buttonhole sewing machine, in 
combination, stitch-forming mechanism, a 
buttonhole cutting device comprising co 
operating cutting elements, means for pro 
ducing relative travelling movements be 
tween the stitch-forming mechanism and the 
cutting device while the stitch-forming 
mechanism is idle, means for producing a 
partial closing of the cutting elements be 
fore the completion of a relative travelling 
movement, and means brought into opera 
tion only at the completion of said travel 
ling movement for completing said closing 
movement to produce a buttonhole slit. 

29. In a buttonhole sewing machine. in 
combination, stitch-forming mechanism, a 
buttonhole cutting device comprising co 
operating cutting elements, means for pro 
ducing relative travelling movements be 
tween the stitch-forming mechanism and the 
cutting device while the stitch-forming 
mechanism is idle, yieldingly acting means 

1,416,004 

for producing a partial closing of the cut 
ting elements before the completion of a 
relative travelling movement, and means for 
completing said closing movement at the 
completion of said travelling movement. 

30. In a buttonhole sewing machine, in 

65 

70 
combination, Stitch-forming mechanism, a 
travelling buttonhole cutting device com 
prising cooperating cutting elements, means 
for imparting to the cutting device travel 
ling movements from retracted position into 
and out of cutting position, means acting 
while the cutting device is retracted from 
cutting position for partially closing the cut 
ting elements to nip the Work between them, 
and cutter-actuating means arranged to act 
upon the cutting device only when in cutting 
position for completing the closing of the 
cutting elements to cut a buttonhole. 

31. In a buttonhole sewing machine, in 
combination, a work-holder, feeding mecha 
nism comprising a feed-wheel, a cutting de 
vice comprising cooperating cutting ele 
ments, means connected with said feed-wheel 
for producing a relative travel of the cutting 
device and work-holder into and out of oper 
ative relation, means operatively connected 
with the feed-wheel for partially closing the 
cutting elements to nip the work preparatory 
to a travelling movement, and means for 
completing the closing of the cutting ele 
ments to cut a buttonhole. 

32. In a buttonhole sewing machine, in 
combination, a work-holder, feeding mecha 
nism comprising a feed-wheel, a cutting de 
vice comprising cooperating cutting ele 
ments, means connected with said feed-wheel 
for producing a relative travel of the cutting 
device and work-holder into and out of oper 
ative relation, means operatively connected 
with the feed-wheel for partially closing the 
cutting elements to nip the Work preparatory 
to a travelling movement, means for com 
pleting the closing of the cutting elements 
to cut a buttonhole, a starting device for set 
ting the machine in motion, and a connec 
tion between said starting device and the ini 
tially acting cutter-closing means for effect 
ing the action of the latter. 

33. In a buttonhole sewing machine, in 
combination, a work-holder, a travelling cut 
ting device comprising cooperating cutting 
elements, a fulcrum for said cutting device 
upon which its cutting elements are mova 
ble in unison in a curved path, shifting 
means for moving the cutting device into and 
out of operative relation with the work 
holder, and means for closing the cutting 
elements upon the Work. 

34. In a buttonhole sewing machine, in 
combination, a work-holder, a travelling cut 
ting device comprising cooperating cutting 
elements, an adjustable fulcrum for said cut 
ting device upon which its cutting elements 
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are movable in unison in a curved path pre 
paratory to each cutting action, shifting 
means for moving the cutting device into 
and out of operative relation with the work 
holder, and means for closing the cutting 
elements upon the work. 

35. In a buttonhole Sewing machine, in 
combination, a Work-holder, a travelling cut 
ting device comprising cooperating cutting 
elements, a fulcrum for said cutting device 
upon which its cutting elements are movable 
in unison in a curved path, shifting means 
for moving the cutting device into and out 
of operative relation with the work-holder, 
means acting preparatory to a travelling 
movement of the cutting device for partially 
closing the cutting elements to nip the work, 
and means acting at the end of said travel 
ling movement for completing the closing 
of the cutting elements to cut a buttonhole. 

36. In a buttonhole sewing machine, in 
combination, stitch-forming mechanism, a 
travelling cutting device, means for shifting 
said cutting device in a curved path toward 
and from stitching position, means for effect 
ing the engagement of the cutting device 
with the work to shift the latter to space the 
buttonholes apart, and means connected with 
the shifting means for varying the degree 
of curvature of said path of movement. 

37. In a buttonhole Sewing machine, in 
combination, stitch-forming mechanism, a 
travelling cutting device, a fulcrum about 
which said cutting device is movable, means 
for bodily shifting said cutting device upon 
its fulcrum toward and from stitching posi 
tion, means for adjusting said fulcrum to 
ward and from stitching position, and means 
for effecting the ??? of the cutting 
device with the work for shifting the latter 
to space the buttonholes apart. 

38. In a buttonhole sewing machine, in 
combination, stitch-forming mechanism, a 
work-holder, means for producing feeding 
movements between the stitch - forming 
mechanism and the Work-holder, a button 
hole cutting device normally retracted from 
stitching position, means for actuating the 
same to cut a buttonhole, and means con 
nected with said cutting device for shifting 
the work to space the buttonholes apart. 

39. In a buttonhole sewing machine, in 
combination, stitch-forming mechanism, a 
work-holder comprising Work-gripping 
elements confined permanently within stitch 
ing position, means for producing feeding 
movements between the stitch - forming 
mechanism and the work-holder, a travelling 
buttonhole cutting device normally retracted 
from stitching position, means for actuating 
the same to cut a buttonhole, and means con 
nected with said cutting device for shifting 
the work to space the buttonholes apart. . 

40. In a buttonhole sewing machine, in 

g) 

combination, Stitch-forming mechanism, a 
Work-holder comprising work-gripping elle 
ments confined permanently withinstitching 
position, means for producing feeding move 
ments between the stitch-forming mecha 
nism and the work-holder, a travelling but 
ton hole cutting device normally retracted 
from Stitching position, means for effecting 
the engagement of said cutting device with 
the work preparatory to a cutting move 
ment, means for bodily shifting said cutting 
device toward the work-holder, and means 
for actuating the cutting device to cut a but 
tonhole at the end of said shifting movement, 

41. In a buttonhole sewing machine, in 
combination, Stitch-forming mechanism, a 
travelling cutting device comprising sepa 
l'able cutting elements, means for imparting 
to the cutting device travelling novements 
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toward and from the stitch-forming mecha 
nism, and means for closing the cutting ele 
ments upon the work preparatory to said 
travelling movements. 

42. In a buttonhole sewing machine, in 
combination, stitch-forming mechanism, a 
travelling cutting device comprising sepa 
rable cutting elements, means for imparting 
to the cutting device travelling movements 

85 

90 

toward and from the stitch-forming mecha 
nism, and means acting intermediate the ex 
tremes of travel of the cutting device for 
closing the cutting elements upon the work. 

43. În a butoihole sewing machine, in 
combination, Stitch-forming mechanism, a 
travelling cutting device comprising sepa 
rable cutting elements, means for imparting 
to the cutting device travelling movements 
toward and from the stitch-forming mecha 
nism with a pause intermediate the extremes 
of Said travel in one direction, and means 
for closing the cutting elements upon the 
work during said pause. - 
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44. In a sewing machine, in combination, 
stitch-forming mechanism, a supporting 
frame therefor mounted for longitudinal 
and lateral movements, a main frame, an 
actuating cam mounted for rotation in fixed 
relation with the main frame, and operative 
connections between said cam and the sup 
porting frame for producing between said 
frames relative longitudinal travelling and 
lateral side-shift movements. - 

45. In a sewing machine, in combination, 
stitch-forming mechanism, a supporting 
frame therefor mounted for longitudinal and 
lateral movement, a main frame movably 
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20 
sustaining said supporting frame, an actuat 
ing cam Sustained by said main frame inde 
pendently of Said Supporting frame, and op 
erative connections between said calm and 
the Supporting frame for imparting to the 
latter longitudinal travelling and lateral 
side-shift movements. 

46. In a sewing machine, in combination, 
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stitch-forming mechanism comprising co 
operating upper and lower Stitch-forming 
elements with neans for tarning thein upon 
a common axis, a supporting frame carrying 
the stitch-forming mechanism, a main frame, 
an actuating can mounted for rotation in 
fixed relation with the main frame, and op 
erative connections between said can and the 
supporting frame for producing between 
said frames reiative travelling movements. 

47. In a Sewing machine, in combination, 
a main frame, a stitch-frame movably mount 
ed thereon, stitch-formingimechanism mont 
ed in the Stitch-frame, a shaft journaled in 
bearings of both frames, a cam rotating in 
fixed relation with the main frame, and an 
operative connection between said cam and 
the stitch-fiane for producing between said 
Frames step-by-step tra veling movements 
lengthwise of said shaft. 

48. in a sewing machine, in combination, 
a main frame, a shaft-bearing Swiveled upon 
ºhe sane, a stitch-frane Sistained by the 
main fraine and carrying a shaft bearing 
stitch-forming mechanish mounted in Said 
stitch-frame, a rotary shaft, journaled in Said. 
bearings and operatively connected with the 
stitch-forming mechanism, a can rotating 
in fixed relation with the main fitaine, and 
an operative connection between said can 
and the stitch-frame for producing between 
said frames travelling moveinents length 
wise of Said shaft and lateral novenleints 
crosswise thereof. 

49. In a sewing machine, in combination, 
a main frame and ::, stitch-frame relatively 
movable and of which one is Sustained by 
the other. Stitch-forning mechanisin mount 
ed in the Stitch-frame, a cann innovable upon 
an axis in fixed relation to the main fraine, 
a shaft-bearing fulcrumed in the main frame 
coaxially with said eam, a shaft-bearing in 
the Stitch-frame, ºn actuating Shaft jour 
naled in said beaitings and operatively coin 
nected with the stitch-forming ilechanisian, 
and operative connections between said cahn 
and the stitch-frame for producing between 
said frames relative travelling movements 
along said shaft and lateral movements 
transverse thereof. 

50. In a buttonhole sewing machine, in 
combination, stitch-forting mechanism, a 
movable stitch-frame for supporting the 
same, a work-holder comprising Work-grip 
ping elements, a support for said work-grip 
ping elements movable i'elatively to the 
stitch-frame, means foi" producing relative 
feeding movements between the stitch-frame 
and the work-holder. Ineans for imparting 
side-shift movements to the stitch-fraine, 
and connecting means between said Support 
and the stitch-frame whereby they are caused 
to move in unison in the side-shift of the 
stitch-frame at one end of its travel and the 
stitch-frame moves independently of the 
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work-clamp elements at the other end of its 
travel. 

51. In a buttonhole sewing machine, in 
combination, a work-holder comprising in 
dependent clamping feet with a needle-aper 
ture between them, and independently and 
automatically acting means for lifting said 
feet in succession. 

52. In a buttonhole sewing machine, in 
combination, a Work-holder comprising in 
dependent clamping feet with a needle-aper 
ture between them, means for laterally mov 
ing one of said feet toward and from the 
other, and means for restraining the other 
of said feet against lateral movement. 

3. In a buttonhole Sewing machine, in 
combination, a work-holder comprising in 
dependent clamping feet with a needle-aper 
ture between them, a travelling cutting de 
vice having cutting elements movable into 
and out of register with the initial position 
of said needle-aperture, and means for later 
ally shifting the adjacent clamping foot out 
of the range of movement of the cutting 
device in its travel while the other clamp 
ing foot remains laterally immovable. 

54. In a buttonhole sewing machine, in 
combination, a Work-holder comprising in 
dependent clamping feet with a needle-aper 
ture between them, a travelling cutting de 
vice having cutting elements innovable into 
and out of register with the initial position 
of said needle-aperture, and means for lift 
ing the adjacent clamping foot above the 
range of movement of the cutting device. 

55. In a huttonhole sewing machine, in 
combination, a work-holder comprising in 
dependent clamping feet with a needle-aper 
ture between them and relatively movable 
lower clamping elements opposed to said 
feet, respectively, a cutting device, and 
means for separating the adjacent clamping 
members and shifting them laterally beyond 
the range of action of the cutting device. 

56. In a buttonhole sewing machine, in 
combination, stitch - forming mechanism, 
clamping feet sustained for relative lateral 
movement and relatively movable lower 
clamping elements opposed respectively to 
said clamping feet, a travelling cutting de 
vice having cutting elements movable later 
ally into and out of the normal operative 
position of the stitch-forming mechanism, 
means for imparting lateral movements to 
the cutting device, and means for laterally 
displacing the stitch-forming mechanism 
and the adjacent clamping foot and opposed 
lower clamping element when the buttonhole 
cutter moves into operative position. 

57. In a buttonhole sewing machine, in 
combination, stitch-forming mechanism, a 
laterally movable stitch-frame in which said 
stitch-forming mechanism is mounted, rela 
tively movable clamping feet and relatively 
movable lower clamping elements opposed 

70 

75 

80 

85 

90 

95 

100 

O 

20 

25 

30 

  



O 

15. 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

1,416,004 

respectively to said clamping feet, a fixed 
Support Sustaining one of said clamping feet 
and the opposed clamping element, amov 
able support Sustaining the other of said 
clamping feet and the opposed clamping ele 
ment, "an operative connection between said 
movable Support and the stitch-frame, a 
travelling cutting device having cutting ele 
ments movable laterally into and out of the 
normal operative position of the stitch-form 
ing mechanism, means for imparting lateral 
movements to the cutting device, and means 
connected with the stitch-frame for shifting 
the Stitch-forming mechanism and the mov 
able elements of the work-holder from op 
erative position out of the range of move 
ment of the cutting device. 

58. In a buttonhole sewing machine, in 
combination, stitch-forming mechanism, 
relatively movable clamping feet and rela 
tively movable lower clamping elements op 
posed respectively to said clamping feet, a 
travelling cutting device having cutting ele 
ments movable laterally into and out of the 
normal operative position of the stitch-form 
ing mechanism, means for imparting lateral 
movements to the cutting device, means for 
laterally displacing the stitch-forming mech 
anism when the cutting device moves into 
operative position, and means for laterally 
shifting and separating the adjacent clamp 
ing foot and its opposed clamping element to 
embrace the other clamping elements when 
the stitch-forming mechanism is displaced. 

59. In a buttonhole sewing machine, in 
combination, a work-holder comprising in 
dependent clamping feet with a needle-aper 
ture between them, lower clamping elements 
opposed respectively to said clamping feet, 
a travelling cutting device having cutting 
elements movable into and out of register 
with an initial position of said aperture, 
means for lifting the adjacent clamping foot 
out of the range of travel of the cutting 
device, and means for laterally shifting the 
corresponding lower clamping element out 
of the range of travel of the cutting device. 

60. In a buttonhole sewing machine, in 
combination, a work-holder comprising pairs 
of separable clamping feet and opposed 
lower clamping elements which are relatively 
movable laterally, a travelling cutting device 
having cutting elements movable into and 
Out of operative position adjacent one of 
said clamping feet and the opposed lower 
clamping element, actuating means for op 
erating said cutting device when in oper 
ative position to cut a buttonhole, means for 
laterally displacing the other of said clamp 
ing feet and the opposed lower clamping 
element beyond the range of travel of the 
cutting device and for restoring them to op 
erative position, means for closing the first 
named foot upon the work at the time said. 
cutting action is performed, and means for 
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closing the other clamping foot upon the 
work after a cutting action. 

61. In a buttonhole sewing machine, in 
Combination, Stitch - forming mechanism, a 
work-holder comprising separable clamping 
elements, means for closing them upon the 
Work for a stitching operation and for open 
ing them thereafter to release the work, 
Work - shifting means operative upon the 
Work while the work-holder is open, and 
manually controlled coacting means for ren 
dering the work-shifting means ineffective 
and for simultaneously preventing the open 
ing of the work-holder. 

62. In a buttonhole sewing machine, in 
combination, Stitch - forming mechanism, a 
Work-holder comprising separable clamping 
elements, means including a yieldingele 
ment for closing them upon the work for a 
Stitching Operation and for opening them 
thereafter to release the work, work-shift 
ing means operative upon the work while 
the work-holder is open, and manually con 
trolled coacting means for rendering the 
work-shifting means ineffective and for 
simultaneously preventing the opening of 
the work-holder. 

68. In a buttonhole sewing machine, in 
combination, stitch-forming mechanism, a 
Work-holder comprising separable clamping 
elements, means for closing them upon the 
Work for a stitching operation and for open 
ing them thereafter to release the work, a 
travelling cutting device having cutting ele 
ments moyable laterally into and out of op 
erative relation with Said clamping elements 
and While the latter are Open, means for clos 
ing the cutting elements upon the Work pre 
paratory to a travelling movement, means 
for rendering the cutting device ineffective, 
and means acting upon the work-holder to 
prevent the release of the work while the 
cutting device is ineffective. 

64. In a buttonhole sewing machine, in 
combination, stitch-forming mechanism, a 
work-holder comprising separable clamping 
elements, means for closing them upon the 
Work for a stitching Operation and for open 
ing them thereafter to release the work, feed 
ing mechanism for producing relative feed 
ing movements between the stitch-forming 
mechanism and the work-holder, a travelling 
cutting device having cutting elements mov 
able laterally into and out of operative re 
lation with said clamping elements and while 
the latter are open, means for closing the 
cutting elements upon the Work preparatory 
to a travelling movement, means for render 
ing the cutting device ineffective, and means 
acting upon the work-holder while the feed 
ing mechanism continues in operation to 
prevent the release of the work while the 
cutting device is ineffective. m 

65. In a sewing machine, in combination, 
stitch-forming mechanism, a work-holder 
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comprising separable clamping elements, 
feeding mechanism for producing relative 
feeding movements between the stitch-form 
ing mechanism and the work - holder, a 
travelling cutting device movable into op 
erative position in register with the Work 
holder, and means for actuating the cutting 
device while in operative position, an Oper 
ative connection between the feeding mecha 
nism and the cutting device for imparting 
travelling movements thereto, an operative 
connection between the feeding mechanism 
and the work-holder whereby it is normally 
closed and opened, respectively, preparatory 
and subsequent to a buttonhole-producing 
cycle, and means operative intermediate the 
ends of a buttonhole-producing cycle for 
rendering ineffective the stitch - forming 
mechanism and buttonhole cutting device 
and for preventing the opening of the Work 
holder while the feeding mechanism con 
tinues in operation through successive cycles. 

66. In a buttonhole sewing machine, in 
combination, a stitch-frame and a main 
frame, the one movable relatively to the 
other, stitch-forming mechanism rotatably 
mounted in the stitch-frame, a cam SuS 
tained by and movable in a position fixed 
relatively to the main frame, and an opera 
tive connection between said cam and the 
stitch-forming mechanism whereby the lat 
ter is turned in a stitching operation. 

67. In a buttonhole sewing machine, in 
combination, a stitch-frame and a main 
frame, the one movable relatively to the 
other, stitch-forming mechanism rotatably 
mounted in the stitch-frame, a cam sus 
tained by and movable in a position fixed 
relatively to the main frame, an oscillatory 
shaft mounted in the stitch-frame and con 
nected with the stitch-forming mechanism, 
a lever fulcrumed on the main frame and 
deriving operative movements from said 
cam, and an operative connection between 
said lever and the Oscillatory shaft. 

68. In a buttonhole sewing machine, in 
combination, a stitch-frame and a main 
frame, the one movable relatively to the 
other, stitch-forming mechanism rotatably 
mounted in the stitch-frame, a cam sus 
tained by and movable in a position fixed 
relatively to the main frame, an oscillatory 
shaft mounted in the stitch-frame and 
formed with a spiral groove, a connection 
between said shaft and the stitch-forming 
mechanism, a reciprocating sleeve slidingly 
fitted upon said shaft and provided with a 
stud entering Said spiral groove therein, a 
lever fulcrumed on the main frame and 
deriving operative movements from said 
cam, and an operative connection between 
said lever and said sleeve. 

69. In a buttonhole sewing machine, in 
combination, a driving member, a plurality 
of braking members, a plurality of driven 
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members, stitch-forming mechanism opera 
tively connected with one of said driven 
members, feeding mechanism operatively 
connected with another of said driven mem 
brs, and means for effecting independently 
the coupling of said driven members with 
said driving member in fixed circular re 
lation and for operatively connecting said 
driven members with said braking members 
also in fixed circular relation. 

70. In a buttonhole sewing machine, in 
combination, a driving member, a plurality 
of braking members, a plurality of driven 
members, stitch-forming mechanism opera 
tively connected with one of Said driven 
members, feeding mechanism comprising a 
controlling cam-wheel operatively connected 
with another of said driven members, and 
means including a common element con 
trolled successively by manual actuation and 
through a connection with said cam-wheel 
for effecting independently the coupling of 
said driven members with said driving mem 
ber in fixed circular relation and for opera 
tively connecting said driven members with 
said braking members also in fixed circular 
relation. 

71. In a buttonhole sewing machine, in 
combination, a Work-holder comprising in 
dependent clamping feet with a needle-aper 
ture between them, a laterally shiftable cut 
ting device, means for lifting said feet in 
Succession, and means for moving said cut 
ting device into and out of operative posi 
tion across the normal operative position of 
one of said feet. 

72. A buttonhole sewing machine having, 
in combination, Stitch-forming devices, stop 
ping means therefor, a work-clamp, means 
for relatively moving the stitch-forming de 
vices and work-clamp to sew about a button 
hole, and automatic buttonhole spacing 
means including a reciprocating work 
engaging feeder and mechanism for impart 
ing a to-and-fro cycle of movement to the 
feeder per buttonhole producing cycle of the 
machine to shift the work relative to the 
work-clamp between sewing periods. 

73. A buttonhole sewing machine having 
in combination, stitching devices and a 
work-clamp relatively movable to sew about 
a, buttonhole, a gripper, mechanism for clos 
ing the gripper On the work, for advancing 
it to feed the Work while the clamp is open 
and thus space the buttonholes, for Opening 
the gripper, and for returning it to initial 
position before the completion of the Suc 
ceeding buttonhole making cycle. 

74. A buttonhole sewing machine having, 
in combination, stitch-forming devices, ro 
tary supporting means therefor, a work 
clamp, a cam-shaft making one rotation per 
buttonhole producing cycle, a pair of cam 
elements carried by said shaft and connec 
tions for relatively moving the stitch-form 
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ing devices and i Work-clamp laterally and 
longitudinally of the blatton-hole during the 
sewing, a third can element carried by said 
shaft 
stitch-forming devices in sewing around the 
end of the buttonhole and for reversely 
turning such devices to initial position after 
the buttonhoe has been stitched, a work 
gripper adapted to advance the Work to 
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the work-clamp between sewing periods and 
return to initia position prior to the com 
pietion of the next sewing operation and 
cam means on said shaft and connections for 
SO operating the gripper. 

75. A buttonhole sewing machine having, 
in combination, stitch-forming devices, a 
Work-clamp, means for relatively moving 
the Stitch-forming devices and work-clamp 
to sew a buttonhole, clamp-opening and clos 
ing mechanism, a, Work-gripper including 
opposed work-gripping elements adapted to 
advance the Work to the Work-clamp be 
tween sewing periods, and mechanism for 
imparting feed-and-return movements to 
said work-gripper. 

76. A buttonhole Sewing machine having, 
in combination, stitch-forming devices, a. 
work-clamp, means for relatively moving 
the Stitch-forming devices and Work-clamp 
to sew a, buttonhole, clamp-opening and clos 
ing mechanism, coacting Work-gripping elle 
ments adapted to advance the Work to the 
work-clamp between sewing periods, means 
for relatively moving said work-gripping 
elements to grip and release the work, and 
means for imparting feed-and-return move 
ments to said work-gripping elements. 

77. In a buttonhole sewing machine, in 
combination, stitch-forming mechanism and 
a work-clamp relatively movable to sew a 
buttonhole, a Work-gripper including coact 
ing gripping elements for feeding the work 
between sewing periods, an arm carrying 
said elements, a pivotal support for said 
arm, an actuating cam making One revolu 
tion per buttonhole making cycle, a follower 
lever having a fixed fulcrum and adapted to 
be vibrated by said cam, a link connection 
between said follower lever and said arm, 
and means for closing and opening said 
gripper. 

78. A buttonhole sewing machine having, 
in combination, stitch-forming mechanism, 
a work-clamp. mechanism for relatively re 
ciprocating the stitch-forming mechanism 
and clamp lengthwise of the buttonhole, and 
a work carrier movable crosswise of the but 
tonhole to space the work between button 
hole making cycles. 

79. A buttonhole sewing machine having, 
in combination, stitch-forming mechanism, a 
Work-clamp, mechanism for relatively mov 
ing them to sew about a buttonhole, mecha 
nism for opening and closing the clamp, and 

and connections for rotating the 
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a work Spacing gripper mounted to recipro 
cate trans' ersely of the buttonhole. 

80. A buttonhole sewing machine having, 
in combination, stitch-forming mechanism. 
a work-clamp, mechanism for relatively 
imoving them to sew about a buttonhole, 
means for cutting the buttonhole slit, mecha 
nism for opening the clamp at the end of 
the buttonhole making cycle, and a gripper 
reciprocating transversely of the buttonhole 
to space the work in the clamp between stic 
cessive buttonhole making cycles. 

81. A buttonhole Sewing machine, having, 
in combination, Stitch-forming mechanism, a 
Work-camp, i nechanism for relatively mov 
ing them to sew about a, buttonhole, mecha 
inism for Opening the clamp, a reciprocating 
work Spacer, and mechanism for actuating 
the Spacer to intermittently engage the work 
and for advancing and retracting it to Space 
the work between Successive, buttonhole 
cycles. 

82. A buttonhole sewing machine, having, 
in combination, stitch-forming mechanism, 
a work-clamp, mechanism for relatively 
moving them to sew about a buttonhole, a 
Work Spacing gripper, mechanism for clos 
ing the gripper. for advancing it to space 
the work while the clamp is opened, for 
opening the gripper, and for returning it to 
intial position before the succeeding but 
tonhole making cycle is completed. 

83. A buttonhole sewing machine, having, 
in combination, Stitch-forming mechanism, 
a work-clamp, mechanism for relatively 
moving them to se W about a buttonhole, 
mechanism for opening and closing the 
clamp, a Work Spacing gripper mounted to 
reciprocate transversely of the buttonhole. 
and means for actuating the gripper to en 
gage and release the work. 

84. A buttonhole Sewing machine, having, 
in combination, stitch-forming mechanism, 
a work clamp, mechanism for relatively 
moving them to sew about a, buttonhole, 
means for cutting the buttonhole slit, mecha 
nism for opening the clamp at the end of 
the buttonhole making cycle, a gripper re 
ciprocating transversely of the buttonhole 
to space the work in the clamp between suc 
cessive buttonhole making cycles, and means 
for actuating the gripper to engage and re 
lease the work. 

85. A buttonhole sewing machine having, 
in combination, buttonhole sewing mecha 
aism, work spacing means, and adjusting 
means for varying the direction of the work. 
spacing movements. 

in testimony whereof, I have signed my 
name to this specification. 

ALBERT H. DIE VOE. 
Witness: 

HENRY J. MILLER. 
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