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ALBERT H. DE VOE, OF WESTFIELD, NEW JERSEY, ASSIGNOR o THERE SINGER MANT-
FACTURING COMPANY, A CORPORATION OF NEW JERSEY.
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Do oll whom it may concern:

Be it known that I, Aveerr H. Dr Vog,
a citizen of the United States, residing at
Westfield, in the county of Union and State
of Mew Jersey, have invented certain new
and useful Improvements in Buttonhole-
wewing Machines, of which the following is
o gpecification, reference being had therein
to the asccompanying drawings.

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

Tn the preferred embodiment of the pres-
ent invention, the control of the entire mech-
anigm is centralized in a member of the
startink. device by which, not only are the
starting and stopping of the several opera-
tive portisns of the machine effected in the
required orvder, but one or more of such
porticns of the machine may be stopped or
otherwise rendered ineffective in suitable
order in emergency, such, for instance, as the
ealking of a stitching thread. The inven-
tion also preferably includes a special con-
struction and arrangement of travelling but-
tonhole cotting device with actuating means
whereby preparatory to its tvavel from re-
tracted position it ig caused to yieldingly
nip the work and carry it bodily from one
position to another relatively to the-stitch-
ng

L

't and the required positioning: of the
onholes to be formed therein, The pres-
invention further includes preferred
ns of the needle mechanism
¢ devices with the means
“they are given their turning move-
the end stitching portions of a but-
onhots Incing eycle. The invention fur-
- includes a preferred special construc-

of the work-clamp with its operating

tor use particularly in con-

1

ments 1

mechanism for effecting the spacing:

junction with the work-shifting buttonhole
cutting mechanism.,

The invention will be understood by refer-
ence to the accompanying drawings, in
which— R

Fig. 1
and Fig. 2 an elevation taken from the oppo-
site side of a buttonhole sewing machine em-
bodying the present improvements. - I ig. 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 poitions of the:

mechanism for controlling the action of the
same and other parts of the machine. Fig.
9 1s 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, 18, 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
secticnal 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
Figs.
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. o
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 8) is a plan of the feed-wheel and
certain parts of the work-clamp mechanism
and Ifig. 31 is a perspective view of certain
elements of the same. Figs. 82 and 33
1) are vespectively a plan and elevation of

is an elevation taken from one side,

(sheet -
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the work-clamp and the buttonhole cutting
device in cutting position. Fig. 84 is a per-
spective view, taken from the under side, of
one of the Jower 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 meedle with its supporting and actuat-
ing means, and the spreader with its sup-
porting and actuating means.

Tig. 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 shov-
ing certain 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, 58 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 ig shown provided with a later-
ally extending bracket 6 formed with a bear-
ing boss 7 in which and a bearing boss 8 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 buttonhcle 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
brake cavity 15 of one of the hollow bosses 18

1,416,004

of the bearing bracket 6 and frame boss 11,
respectively (Ifigs. 4 and 10).

The shafts 9 and 10 carry adjacent and
upon opposite sides of the driving pulley
13 switable cluteching 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 shatt 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 theireon 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 monnted 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 28 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 29 to veceive
the angular clutch-lever 31 having an aper-
ture 82 to receive a fulerum-stud 33, by
means of which it is pivotally mounted with-
in a slot of said boss between the seats 20 and
21. The lever 31 carries upon opposite faces
and at opposite sides of the fulcrum-aperture
32 the laterally projecting rvoller-studs 34
and 35, the former working in the radial slot
18 of the disk 18 and being adapted to con-
tact with the voller 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 inwardly extending lug 37 entering
the cavity 22 of the disk 18 in which latter
is secured by means of a screw 38 a thrust-
block 39. Between the hottom of a cavity in
the thrust-block 39 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 vetract
the stud 34 from contact with the brake-band
roller 25.

The clutch-lever extension 36 is formed
with an outwardly projecting portien 41
passing through the clearance notch 42 of the
clutch-band seat 21 and the notch 43 of the
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clutch-band 28 and affording an inclined
bearing shoulder for onnaoemeat with Lhe
sunﬂarly inclined edge of an mwarﬂly ex
tendh.,1 Ing 44 ofone of the segmental Lmu‘s‘
blocks 45 secured by means:. of screws 46
upon opposite sides of the rim of the driving ¢
pulley 13. When the clut ch-kve &1 ig free
to turn upon its fulerum-stud 33 ander the
action of the spring 40, the projection: 41
rests upon the inner wall of the clutch-cavity
14. of the driving wheel until it comes int
register with the clearance notch 47 therein
(Fig. 15), through which it emerges to per-
mit a clutchmw 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 lng il extending 111L0
the notch 47, whereby, not only is the clutch-

U

lever thrust still more forcibly into clutch-:

ing relation, but a positive coupling is in-
sured between the dr iving-and driven mem-
bers.

The clutch-lever arm suqt‘vn ng the voller-
stud 35 has a second outwaxdly projecting
portion 48 which extends through notches
49 and 50 in the adjacent edoe< of the brake
and clutch-bands 24 and 28 and between the
adiacent edges of the rims of the hosses 18
and the dmvmo wheel 18 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 u pwar dly
extending lug 51 in which is mounted the
vock-shaft 52 having journaled thereon for
independent movement the hubs 53 and 54
of two rock-levers spaced apart by means of
the . intermediate collar 55. 'These rock-
levers each comprise a tappet-arm 56 forked
at its outer extremity to embrace a roller 57

sustained therein upon the ]ournwl pin. 58,
The rollers 57 are dlsposed 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 arros 59 each piv

otally connected by means of a pin §0 with
one end of a link 61 having its OpPo osite end
connected by a p1n 62 with one of the levers
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 af its

opposite ends within a bearing 67 extend-.

ing from the outer biake—bard boss 16 fum
a bearmov 68 of the frame cross-member 5

The initial:

8

(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
boss 16 and the frame standard 3. The links

61 and the arms 83 and 64 form between the

roclk-levers 54,56 and 59 and their respec-
tive roclk-shafts toggle devices of which the
extreme operative positions are determined
L v the angularly quanged stop—arms 70 and
71 (Figs. 9 and 10) each secured to and

movable with its uspeutwe toggle arm by
mems of a.screw 72. Bach of the arms 70
and 71 carvies a stop-screw 73 and T4, 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 under the ac-
tion of the spring G interposed between the
stop-arm 70 and the adjacent boss 16, the
roller 'B7 is retracted, and its respective
clutch-lever is pemuueq to revolve with the
driving wheel unobstructedly ; but when the
tooo}e is straightened as represented par-
Uibulfuly in Figs. 9 and 10, the roller 57 is
moved inwardly into the peripheml clear-
ance notch 16’ of the boss 16, and into the
path of movement of the extensions 48 of its
respective clutch-lever, Lhereoy thrusting the
same inwardly to shift the clutch- lever for
uncoupling  its respective shafy from -the
driving w hed and applying the brake in the
manner before described.

As the outer end portlon of the oe(umG
face 48" of the clutch-lever extension 48 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 cluich-lever
with its connected ghaft, and therefore posi-
tnely brings the latter to rest always in
the same position, so that the positions of
rest of the moving parts are invariably the
same. 1t is-also evident that, although the
shafts 9 and 10 are adapted to be coupled
independently to the common driving wheel
18, the clutching devices act, as previously
described, to couple them tfo 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 buttonhn?e sewing machines involving the
action of different work- engaging elements
upon the fabric in succession in substan-
-"%llv the same working posiﬁon _

Loosely journaled "at orm end upon  the
tubular rock- Sfl‘lib 66 and at. the other-end
upon the concentric inner shait 65 is a rock-
ing sleeve 76 oronad intermediate its ends
with the spnceo laterally. p”ogect ng tappet-
arms 77 and 78, the arm 78 hsvmo an ex-

tension formed with 2 yole 79 which em-

braces-an actuating cam or eccentric 80 fixed
apon 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. Kach 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
same.

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 hub 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

1,418,004

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
fulerum 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 concayve 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 Ifig. 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 182 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 yielg-
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
enters and engages the upper wall of a recess
186 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 (Iig. 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
Tig. 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 gtud-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 npon the standard 111 by
serews 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 ig in ini-
tial position in which the yoke 91 detains the
clutch-controlling ‘levers 83 and 84 in ele-
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 1127, the finger 143 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
183 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
nitial 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
edgewige 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 arm 84 to uncouple the shaft 9 from the
driving pulley, the raising of the latch-lever
87 with its supporting arm pezmlutmw it
when in its highest posmon to snap into. ini-
tial position above- its actnating yoke-mem-
ber under the action of the sprino 90.

A continued movement of the starting le-
ver 133 in the same direction produces a Tike
engagement of the other detaining yoke-
member 91 with the shorter latch-lever 87
for uncoupling the shaft 10 from the driving
pulley. It is evident that the elements 87
and 91 are spaced apart sufficiently and ave
of the requisite width to permit the described
successive control of the cluteh - controlling
arms 83 and 84.

As represented in the drawings, the cut-
ting demcc is mounted to perform frav elling
movements from retrdcted 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 lowerneedleorlooperZ,and aspreader
s for seizing thread-loops from the upper
needle and holdlno 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-iever formed
in two rigidly connected sections 158 and 154
with an intermediate raised seat 155 aper-
tured to receive and guide a stud 156 and a
steady pin 157 dej )endnw from a plate 158
having an upwar d]v offset, lateral extension
159, (FIOS 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 upper entting knife 162 secured by
a serew 163 upon an overhanmna member-
164 of the cutter-lever arm 154,

The cutting elements 161 and 162 .are
normally mantained separated by means of
a spring 165 surronunding 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 153 is formed with
a transverse boss 167 in which is secured by
set-screws 168 the pivotal pin 169 which is
journaled 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 173 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 ]oulnaled upon
the fulerum-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
ping 174, 177 and 180 and 1s 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).

qhdlnglv 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 fulerum-pin 186 which en-
ters a bushing 187 secured bv means of the
set-screw 188 in a lateral socket 189 of the
sliding sleeve 190 (Fig. 1). The sleeve 190
is fitted upen a guide-rod 191 of the vigid
bracket 192 pr ovided 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 2 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 fulerum upon which the swinging
frame 171 and the connected cutter-levor
move to confine the hodily fravel of the cut-
ting elements to a circular path with a de-
gree of curvature determined by the dis-
tance of its fulerum-pin from cmtm" posi-
tion vith which it is maintained in aline-
ment in its adjustment along the fixed guide-
rod 191, By simultaneous dd ustment of the
sleeves 182 and 190 lenothwl% of their re-
spective supporting 1"0(]5, the radius of cur-
vature of the travelling movements of the
cutting elements may Dbe correspondingly
varied. '

The position of the fulerum-pin 186 rela-
tive to cutting poqtlon 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 179 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 191 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
fulerum-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 197 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-
wheel 117. 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
Tigs. 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
204> and 204° with adjacent concentric por-
tions 204 and 204°. During the greater part
of a buttonhole producing cycle, the stud
202 rests upon the inner cam portion 2047

“and the cutter-lever 158, 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 208 engages successively

“the cam portions 204, 2047 204°¢ and 204°,

whereby the cutting device is advanced
about two-thirds of the distance to cutting
position where it remains ab the completion
of the bhuttonhole-producing cycle, after
which it advances to cutting position where
1t 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 201 entered by inwardly 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,

may be manually rocked through a connec-
tion with the starting lever 133 to bodily lift
the lever 200, 202, sufficiently to liff the
roller-stud 208 above the cam-disk 204,
thereby permitiing the spring 205 to retain
the cutting device in retracted position.
To automatically return the cutter-shifting
lever to operative relation with its actuaé-
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 car
215 into which is tapped from below the
screw-stud 216 which passes through an ap-
ertured Iug 217 of a block 218 formed with
a longitudinal tongue 219 entering a corve-
sponding channel of the slide-bar 213. The
slot 214 is entered hy the shanl of a stud-
screw 220 tapped into the block 218 to as-
sist the screw-stud 216 in holding the slide-
bayr 213 to its seat upon the block 218. 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

292 (Fig. 7).
The rod 221 is journaled in lateral bear-
g lags 223 and 224 of the standard 111

“with the Tug 223 entering the cut oué por-

tion of the block 218 which latter is main-
tained in raised pogition 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. Tnterposed between the
head of the screw-stud 216 and the lug 217
is a spring 227 adapted to draw the slide-
har 213 downwardly and to yieldingly main-
tain it in lowered position upon the hlock
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
upen the periphery of the cam-wheel 119,
this cam-rib being provided with down-
wardly and convergently inclined opposite
ends (Figs. 7 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

To the upper member of the block 218
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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 therewith.

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
936 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 estending crank-
arm 241 provided with a ball crank-stud
2492,

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
944 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 voller-stud 211 to depress the cutter-
lever for closing the upper cutting element
upon the work and mnipping 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
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spring 165 and to apply a snitable 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
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
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
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
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-
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
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
rotations to one of the latter, but as the
plunger 253 rveciprocates 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
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
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
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-
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.

As in a certain well-known type of but-
tonhole sewing machine, the present ma-
chine is constructed with a travelling stitch-
frame sustaining the stitch-forming devices
and comprising the base-plate 264 having
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at one end the upwardly extending cylin-
drical curb or casing 265 for the looper
mechanism and rearward thereof the longi-
tudinally extending bearings 266 and 267.
The bearing 266 is provided with the bush-
ing 268, and the bearing 267 has fitted with-
in it the tubular bearing boss 269 of a
bracket 270 which is formed with a depend-
ing fulerum-stud 271 journaled within a

-switable bearing apertuve in the bed-plate 1

(Figs. 25 and 26). 'The bracket 270 has se-
cured to it by the screw 272 an arm 273 of
a bearing sleeve 274 in which is journaled
the tubular hub 275 of a bevel pinion 276.

Journaled within the bushing 268 and the
bearing boss 269 is the crank-shaft 277
which drives the stitch-forming mechanism,
this shaft passing through the hub 275 of
the gear 276 and having secured upon its
end by the set-screw 278 the cross-bar 279
notched in its ends to fit the diametrically op-
posite and parallel guiding pins 280 formed
upon - the collar 281 which is secured by
means of the set-screw 282 upon the gear
hub 275 and with the gear 276 embraces the
bearing sleeve 274 to confine the géar against
axial movement while the shaft 277 is per-
mitted to move endwise freely. The collar
281 . and cross-bar 279 obviously provide a
sliding driving connection between the gear
hub and the shaft.

Intermeshing with the bevel pinion 276 is
a similar pinion 283 having its hub secured
by the set-screw 284 upon the lower end of
an intermediate shaft 285 journaled in the
bearing bushing 120 of the feed-wheel (Figs.
1 and 6) and having secured upon its upper
end by the set-screw 286 the hub of a bevel

pinion 287 which meshes in turn with a.
larger bevel-wheel 288 having its hub se--

cured by the set-screw 289 upon the rotary
shaft 9. The shaft 277 is thus driven
through the described connections with the
shaft 9 at twice the speed of the latter, and
is permitted to travel with the stitch-frame
independently of its driving connections.
Rigidly secured in a boss 290 of the base-
plate 264 is a standard 291 having secured
upon its upper end the hub 292 of an over-
hanging bracket-arm 293 formed at its free
end with a boss 994 in which is secured by
a set-screw 295 the depending post 296 with
its reduced lower portion entering an aper-
tured bearing boss 265" sustained by the cas-
ing 265. Secured upon the post 296 by set-
screws 297 upon opposite sides of the hub
294 are the spaced hubs 298 of the needle-
bar frame 299 sustaining the needle mecha-
nism. :
The base-plate 264 rests upon the smooth
face of the bed-plate 1 and has at its for-
ward end the lateral flanges 264 extending
beneath the overhanging lips 8007 of the feet
300 of the bearing brackets 301 rising from
opposite sides of the bed-plate. The base-

=]
plate 264 is provided intermediate its ends

with an upwardly extending member 302
sustaining a roller-stud 303 entering the feed

-cam-groove 304 formed in the lower face of

the cam-cylinder 119. The side-shift cam
groove 305 of said cam-wheel is entered by
a roller-stud 306 upon one arm 807 of a bell-
crank-lever having its hub 308 mounted
upon’ a fulerum-stud 809 fixed in the bed-
plate 1 and formed with a second arm 310.
A Dboss 311 of the lever-arm 310 is entered by
a pivotal pin 812 which is secured by set-
screws 813 in the spaced members 314 of a
fork embracing the boss 811 at one end of a
swinging link 315 which has its opposite end
journaled wupon the post 296 (Figs. 25
and 26).

"The stitch-frame thus receives through the
stud 303 from the cam-groove 304 travelling
moevements lengthwise of the shaft 277, and
swinging side-shift movements upon the ful-
crum-stud 271 from the cam-groove 805
through the stud 306 and its connections
with the rigid post 296 of the stitch-frame.

In performing these movements, the stitch-

frame is guided at one end by the journal of
the shaft 277 within the bearing sleeve 269,

-and near the opposite end by the described

connection, including the swinging link 315
between the side-shift cam groove 805 and
the rigid post 296,

The bearing brackets 301 are formed with
transverse and alined bearing bosses 316
each surmounted by a flat seat 317 (Fig. 27)
upon which is secured the work-plate 318,
The work-plate is shown (Figs. 3,32 and 33)
formed with a segmental slot 819 to accom-
modate the laterally moving cutting ele-
ments, this slot ‘communicating at one end
with a rectangular opening 320 formed along
the opposite sides with bearing ribs 821.

Fitted within this aperture is the slide-
plate 322 having its side edges notched in the
fower face to fit the bearing ribs 321 and -
formed in its upper face with a shallow
channel 323 (¥Figs. 85 and 36). Near one
end the slide-plate: 322 is formed with a
transverse needle-aperture 824 of the general
shape of a buttonhole and adapted to re-
ceive the stitch-forming mechanism in the
stitching operation. :

Pivotally mounted by means of a pin 825
within a recess at the end of the opening
320 in the work-plate is the forked hub 326
of a thin plate 327 (Fig. 34) fitted to and -
normally lying within the channel 3828 of the
slide-plate 822, and having its outer ex-
tremity 328 notched to conform with one side
of the needle-aperture 824 in the latter and
also provided with a slot 329 extending in-
wardly therefrom. The pin 325 is sur-
rounded within the fork of the boss 826 with
a spring 330, by means of which the plate
327 is pressed within its housing channel

323, so that its upper face is normally flush
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clamping jaws of the work-holder of which
the upper jaws are provided by the feet 331
and 332 similarly formed in the work-engag-
ing portions adjacent the needle-aperture.

A thickened portion of the slide-plate 322
at the end opposite the needle-aperture is
provided with countersunk screw-holes 333
to receive fastening screws 334 by means of
which it is secured upon a transverse hold-
ing plate 335 which is sustained by the an-
gular middle portion 336 of a slide-bar 337
journaled for endwise movement within the
bearing bosses 316 of the brackets 301. The
portion 336 of the slide-bar has secured
within a seat in its lower side by screws 338
a rigid arm 339 which is formed with 2
groove 340 having a flared outer end portion
341 affording a guideway to receive a roller-
stud 342 sustained by a lug 343 projecting
laterally from the casing 265.

The contracted portion of the groove 340
closely embraces the stud 342 so as to cause
the bar 337 to follow the sidewise movements
of the stitch-frame in the initial and final
stages of a buttonhole-producing cycle, while
being unaffected by the sidewise movements
of the stitch-frame during the stitching of
the eyelet-end of the buttonhole. The en-
largement of the outer end portion of the
groove 840 is therefore provided for clear-
ance.

One end of the bar 387 has secured thereon
by set-screws 344 the hub 345 of a bracket-
arm 846 having in its opposite end a fork
347 which embraces a flattened guide-stud
348 by which the bracket-arm and its sup-
porting slide-bar are prevented from turn-
ing, while free to slide transversely of the
machine frame. The arm 346 has an up-
wardly extending portion terminating in a
bearing boss 349 in which is journaled a
rock-shaft 850 having secured upon one end
the split hub 351 of a laterally extending
clamp-arm 852 to the outer end of which is
secured the angularly disposed shank of the
clamping foot 331.

The rock-shaft 350 has secured upon its
opposite end the split hub of a lateral crank-
arm 353 to which is connected by the serew-
pin 354 the tubular outer member 355 of a
telescopic link of which the inner member 356
constitutes a plug fitted within.the lower end
ofthemember 355 and is provided at the lower
end with an apertured lug 357. Between an
externally threaded bushing 258 entering the
internally threaded upper end of the link
section 855 and the body of the plug 856 is
interposed a spring 359 which maintains the
link yieldingly in elongated condition in
which a stop-screw 360 tapped into the plug
356 rests against the lower end of a slot 861

formed in the tubular section 355.

1,416,004

The lug 357 carries a screw-stud 362 which .

is embraced by an apertured arm 363 of a
rock-lever having a hub 364 journaled upon
a fulerum-pin 365 sustained by the bearing
bracket 301 and an oppositely extending
arm 366 carrying upon its outer end a roller-
stud 367 which enters a peripheral cam-

groove 368 of the cam-wheel 119 by means.

of which the vertical position of the clamp-
ing foot 331 is controlled. In the bottom of
the cam-groove 368 is a narrower cam-
groove 369 which is entered by a roller-stud
370 upon one arm of a rock-lever 371 mount-
ed intermediate its ends upon a fulecrum-
stud 372. - The fulerum-stud 872 is carried at
the outer end of a lever 373 having its hub
journaled upon the fulerum-pin 865. The
rock-lever 371 has formed upon its other
arm a lateral lip 374 extending beneath the
lever 373 and affording a seat for a flat
spring. 375 of which. the outer end bears
upon the lever 373 adjacent the fulcrum-
stud 372 so as to maintain the two levers
yieldingly in alinement.

The ‘arm of the rock-lever 371 to which

the spring is attached is formed with an
apertured hub 876 entered by a lateral stud
377 upon the angular head 878 of a pin 879
having a threaded upper portion and form-
ing one member of a yielding link of which
the other member is a surrounding tube 3880
entered by a bushing 381 applied to the
threaded pin 879. A spring 382 surround-
ing the pin 379 and interposed between the
end of the bushing 381 and the lower end of
the cylinder 880 holds the sectional link in
contracted condition with the end of the sec-
tion 380 pressed yieldingly upon the head
378. The link section 380 carries a screw-
pin 383 by which it is pivotally connected
with a lateral arm 384 upon one end of the
rock-shaft 385 which is fulerumed in a bear-
ing member 386 of the bearing bracket 801.
Secured upon the opposite end of the rock-
shaft 385 is the split hub 387 of a clamp-arm
388 to the outer end of which is secured the
clamping foot 332.
_ The lever 873 is shown provided adjacent
its outer end with an upwardly extending
lug 389 which is unobstructed in its upward
movement with the lever 373 in the normal
actuation of the mechanism under the action
of the cam-groove 869; but at certain times
1t is adapted for engagement with a stop-
finger 390 having its hub 391 fixed upon the
lower end of the rock-shaft 246 (Fig. 27)
whereby the rise of the lever 376 is resisted.
In such case, the fulerum-stud 372 is pre-
vented from rising, and the lifting of the
roller-stud 370 causes an idle rocking move-
ment of the lever 871 with a mere drawine
down of the inner section 379 of the sectional
link connection without the normal lifting of
the clamping foot 3392. °

In the lateral displacement of the stitch-
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* ing elements carried by the laterally moving

10

15

channel 323 of the slide-plate.

20

25

stitch-frame to permit the advance oif -the
cutting device into cutting position for a
new buttonhole-producing operation,. the
slide-bar 837 is moved endwise correspond-
ingly and carries with it the upper and lower
clamping elements 322 and 831 beyond the

path of movement of the cutting elements:

and while they are separated to release the
work, the clamping foot 831 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
While the
cutting elements are still in cutting posi-
tion, the. clamping foot 332 descends and
clamps the work in position ubon 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 832 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
894 at the lower énd 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-
cuted 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 tubulax bushing 403 formed
in one side with. a longitudinal slet 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

60
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lower end the needle-clamp 409 in an eccen-
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 411 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 408.
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 893 by the
screw 414 (Iig. 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 4922. The eccentric
strap and its apertured boss together consti-
tute a short link. : o

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 428 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 9265
(Fig. 40). By the movement of the roller
429 within its guideway the upper end of
the pitman 425 13 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 balls 433
upon which rests the conical face of a wear-
ing ring 434 which is secured by screws 435
to the peripheral flange 436 oi the rotary
turret, 437 from which depends' the axial
shaft 438 (Iigs. 39, 42 and 44) journaled
near its lower end in the bushing 489 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

1L
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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 277 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 downwar d
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 7 which is shown
provided near its point and intermediate the
same and the shank with thread-eyes
(Fig. 45).

The neecle-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
1s led to the needle-aperture through a trans-
verse hole 460 extending from the periphery.
into one end of the needle- aperture (Fi(rs

56 and 57).

Journaled within a beanncr boss 461 ex-
tending inwardly from the rim of the turret
15 a stud 462 projecting laterally from a
swinging arm 463 having at one edge the tu-
bular socket 464. Journaled 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 s
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 em-
braced by one end of a link 471 carr'ylng at
its opposite end a screw-stud 472 which is
embraced by an apertured boss 473 upon one
arm of an elbow-lever 474 fulerumed 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 serew-pin
477 with one end of a link 478 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
vy 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 fulerum-
stud 475. In the rectilinear reciprocation of

the actuating rod 443, the elbow-lever 474

receives 1ockm'r movements through the
link 478, These movenients are. communi-
cated to the spreqdel -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 sprendm
approaches advance position, where .it is
given a dwell in contrast with the rapid re-
versal of its movement when in refracted
position.

By reason of the described link-and-crank

connection between the rocking Jpleadefl‘

carrying pin 465 and the elbow-lev er, the
continued movement of the latter during
the dwell of the vibratory movement of the
former produces an oscillatory movement of
such pin, and hence a lateral movement of
the spreader upon the pin 465 as a fulerum
to bring the blade thereof immediately be-
hind its loop-restraining shoulder close to
the path of movement of the lower needle
(1<1os 58 and 59), in order to hold the loop
for passage of the lower needle (Fig. 59).
Ag the needle-thread loop is carried by the
spreader beneath ‘the mneedle-throat loop-
mlpprno tongue 458, it is detained against
ho ing carried ththl’l‘lH} upon ‘the needle-
blade 7 through the buttonhole slit, and be-
ing thereby restrained against excessive dis-
tension in the stitch-forming operation.
Journaled in suitable beallno bosses sus-
tained by the bage-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 roller-stud 487 plo]ectmfr from its pe-
riphery and into a guiding groove 488 of
the standard 291 (Figs. 1, 3( 38 and 42).
The sleeve 486 is provided near its lower
end with the apertured bosses 489 arranged
equi-distantly around its cucumference, in
two of which are introduced the flanged
bolts 490 having upon their inner ends ad-
jacent their ﬂfm(res the anti-friction rollers
491 entering the splral 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 Dbetween 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
journaled upon a fulcrum-stud 508 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 8). 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 slesve 520 pro-

vided with a cross-bar 521. The ends’ of
this cross-bar arve embraced by and pivot-
ally secured by means of a cross-pin 522 be-
tween the spaced:members of a voke 523
formed at one 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-bar
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. v

* '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
subject of my patent No. 1,201,026, issued

18

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 g 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-
n a suitable seat of the upright bracket-
member 532 by means of a flat. spring 533
normally maintaining it yieldingly in op-

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 arm 535 disposed intermediate
the disks 530 and formed in its outeér 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-np cams 580 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 ¢ is led from the source of
supply through the main tension-device 537,
and thence through the eyes of the guide-

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']ed downwardly through the thread-con-

trolling tension device 540 and thence to the’

needle n preferably through a guide-eye of

the needle-clamp. o S
The lower-thread & 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, hoth 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. B
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 dlsenoaoes the fork 91 from
the latch-lever 87 of the arm 83 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
939 to permit the nipping of the work 7 by
the cutter which is immediately shifted by
means of the lever 200 202 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 pcutting element having re-
ceived its second-stage cutting movement
from the reciprocating plunger-bar 253, the
cutting device moves fo extreme retracted
posﬂ;lon 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 ¢ 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 off 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. 83). 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. Hitcheock, 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
arve 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 swith 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-
tiong 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- 110
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 mst as the cuttmfr device
reaches its work-nipping position in which
it pauses preparatory to shifting the work,
and the automatic spacing of the Duttonholes

‘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 magchine 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-
madburely 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: S

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 200 202 above the range of action
of the cam 204, with its stud 208 within the
field of action of the restoring cam: 209, -and
at the same time turning the rock-shaft 246
sufficienitly 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 tetracts the

yoke 91 out of tripping relation with the-

shorter latch-lever 87, the cam-wheel 119 is
perinitted to complete its rotation then in
pregress and to perform that part of & 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 183 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
into 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 succesgive buttonheles. Of the various
advantages derived from this feature, an im-
portant one is the facility with which the
work may be lecated to accurately position
the “buttonhole therein, the vision of the
operator being entirely uncbstructed 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
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 actuating 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 =
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. ‘

From the foregoing description, it is evi-
dent that the machine herein specifically
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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
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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
combination, stitch-forming mechanism, but-
tonhole cutting mechanism, and meang in-
cluding a common element which is normally
subjected in each period of operation of the
machine fo. successive manual and auto-
matic control for setting said mechanisms
successively in operation.

2. In' o 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  antomatically
actnated - elements normally acting in
succession 1n each cycle of operation of the
machine and having independent’ operative
connections with said common element for
effecting the successive operation of the cus-
ting and stitch-forming mechanisms.

3. In a buttonhole sewing machine, in
combination, stitch-forming mechanism, but-
tonhole cutting mechanism, -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. Tn a buttonhole sewing machine, in
combination, stitch-forming mechat nism, but-
tonhole cutting mechanism_ including a con-
trolling cam- ~wheel and s wetuating means in-
dependmt thereof for effecting the closing of
the cutting elements upon the work, means
for setulno in operation the said cam-whesl
and ‘1ctuatmﬂ means, and means connected
vith said cam-wheel for setting in operation
t-he said stitch-forming mechanlsm

In & buttonhole sewing machine, in com-
blnatlon, stitch-forming mechanlqm fe°dmf>
mechanism including a “feed-w heel, a cuttmo
device, cutter-actuating means movable dif-
ferentially of the Feed- Swheel, opex ative con-
nections hetween the cutting device and said
feed-wheel and actuating means mutually
cooperating to effect the actuation of the
cutting device, and means for simultaneously
setimn in oper sation sz aid feed-wheel and ac-
tlnuno means and for thereafter setting in
oper: ation the stitch- forming mechanism.

6. Ina buttonhole sewmfr *n‘zchme in coms--

bination, stitch-ferming mech%msm leefhn(r
mechanism including a work- holder and
a feed-wheel for producm(“ relative feed-
ing movements between the stitch-forming
mechanism and the work, a buttonhole
cutting device sustained 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 range of action of said actuator.

. Inabuttonhole sewing machine, in com-
bu mon, stitch-forming mechanism includ-
ing a reciprocating needle-bar carrying a
necd]e feeding mechanism including a worl-

holder and a feed-wheel for producmn“ rel- -

ative feeding movements between the stiteh-
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.

8. Inabuttonhole sewing machine, in com-
bination, stitch-forming mechanism, feeding
mechanism including a worl-helder and a
feed-wheel for producing relative feeding
movements between the stitch-forming mech-
anism and the work, a buttonhole cutting
device "including cooperatm cutting ele-
ments normally retmc’ced from cutting posi-

tion and restrained a against p:utlcipatlon e

said feeding movements, an actuator hav-
ing a range of action from which the cutting
device is normally retracted, and means con-
nected with said feed-wheel for bodily shift-

“nism,
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ing smd cutting device within the range of
action of said actuator and its COOpelqtlYlO‘
cutting elements into cutting position.

9. In a buttonhole sewing machine, in
cormabination, stitch- iomnno mechanism,
means for plOdUCHlO‘ 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 shiiting
said cuttlng 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 mlpar*lno to said feed-
wheel operative movements uniformly
throughout a buttonhole producing cycle
and cutunfr mechanism, including cutting
clements maintained in predetermmed posi-
tion relative to and during the operation 01“
the stitch-forming mecham%m with mea
controlled by the feed-wheel but mdepend—
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-
depenflentlv of the stitch- forming mecha-

whee! 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 buftonhole sewing machine, in
combination, - stitch-forming mechanism,
feeding mechanism mdudmo a feed-actuat.
ng member, a cutting device normally .oc-
cupying a predetelmlned position in relation

and means connected with uhe feed-
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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 ‘Lctuawl,
and means Tor interrupting said connection.

13. In a buttonhole sewing machine, in
combination, a
therefor, means for shlftmg 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 shlitmcr the cutting de-
vice into and out of the range of action of

cutting deVlce, an actuator
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the actuator, manunally controlled means for
rendering the shi fting means ineffective,
and aut omaucaﬂy controlled mea s for re-
storing said ghifting means to . operative
condition. y

15, In a buttonhol# mwmfr machine, in
combination, a cutting devme, an acfudtor
therefcr, means lncludmc 8 cam and- con-
nections. Wlth 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 cvtdno devme, and means in-
cluding another cam for restoring said con-

nec’mon betsveen uhe first-named cam and the

cutting device.

16. In a butt onhole -sewing machlne
combination, stitch-forming mechanis sm, In-
cluding cooperating upper and lower thread-
engaging elemﬂms Ieedma mechanism, actu-
‘LtJ‘lb meang for sfud mechm sms, means, for
contmxhnd the normal periods of operation
of said mer‘hams”m, and means. under the
control of the oporator for arresting the op-
eration of each of said coopemtmw thread-
engaging elements within the per riod of nox-
mal operation of the stitch-forming mecha
nism Whﬂe the feeding mechanism contmues
in opel ation.

In a buttonhole sewing -machine, in
combm ation, stitch- formmg mechanism.
feeding mechanism, buttonhole cutting
mechanism, actuating means for said mecha-
nisms, means for controlling the normal
peri ods of operation of said mechanisms. and
means for arresting the operation of the
stitch-formine mechanism ‘md rendering the
cutting mechanism ineffective within' and
before the end of a stitching peried and
while the fe(‘dm“ mcchamom continues in

operation.

18, In & buttonhole sewing machine, in
combmmt;on stitch- formin mechanism,
feeding mvehamsm, bu*trmhok cutting
mechfun . means for controlling the per iod
of action of the feeding and cutting mechu-
nisms, means fo* con’rrohmw the normal
period of action of the stitch- Fermmpf mecha-

o
('3

‘nxrm and means for arresting the onemtmn

the stitch- forming mechanism within a
m,z,eh ing pericd and while the feeding and

" entting. mechanisms rémain operative.

55

. n@imtmﬁ me‘m%ihev efor, but

60

of the operator for

19. In a buttonhole sewing machine, in
combination, stitch-forming mechanism,
feeding mec}vmlsrf including a feed-wheel,
tonhole cutting
mechanism connected with and controlled by

said feeding. mechanism, actuating means
fo;. said cutting mechanism, including ‘an
opera Mve element mounted 1ndependendy of
said feed-wheel, means for controlling the
normal pemods of operation of the said
mechanisms. and means. under the control
arresting the operation
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of the stitch-forming mechamsm within

its respectwe period “of normal operation
while the feeding mechanism continues in
operation.

20. In a buttonhole sewing machine, in
combination, stitch-form 1ng mechanism,
feeding mechamsm buttonhole cutting
smechanism connected with and controlled by
said feeding mechanism, actuatlno means for

said mechani isms, means for controlhng the
ﬁormal periods of operation of the said
mechamf:ms, and means operable within the
normal stitching period for, independently
arresting the tl-ch forming mechanism and
the fen(hno and cutting mechamsms

- 21. In a buttonhole sewing machine, in
combmatlon stitch-forming mechanism,
feeding meehamsm buttonhole cuttlng
mechanism connected with and controlled
by said feeding mechanism, actuating means
for sald mechamsms. means for controlhncr
the normal pericds. of operation. of said
mechanisms, and means including a common
element manuallv operable at vvﬂl within a
normal stltchlnfr pericd for arresting either
the stitch- formm(r mechanism - or both the
stitch-forming and feeding nlechanlsms

22. In a buttonhole sewing -machine, in
combination, stitch-forming mechmlsm,
feeding mechfm]qm buttonhole cutting
mecham‘*mA actuatlno means for said mecha.
NISMS, Means mdudlno a common control-
ling element for smrtmo said feeding mecha-
nism and through it Lhe cutting and stitch-
.01mmg mechqn’sms and for automatlmlly
stopping said mechanisms, and means for
manually operating said controlhncr element
to render said mechanisms meﬁ‘ectwe before
the completion of their respective periods of
normal operation, :

23. In a buttonhole sewing machlne in

combination, stitch-forming mechqmsm
feeding mechamsm but‘tonhole cuttan“
mechanism ineffective during each stltchlnfr
pemodn x shaft operable only during each
stitching period and with which the “stitch-
forming “mechanism is operatively connected,
a second shaft deriving its . movements
ihrov(rbout each buttonhole- producing cycle
mﬂependently of the first-named shaft, and
a driving connection uninterrupted during
%tltchmcr periods between the second- nftmed
shaft and the feeding and buttonhole cutting
mechanisms.

24. In a buttonhole sewing machine, in

combina tion, stitch-forming mechfmlsm,

feeding mechgn*sm buttonhole cutti ng
machamsm, a shaft with which the stltch—
forming mechanism is operatively connected,
a second shaft with which the teeding and
buttonhole cutting mechanisms are opera-
wely connected, a common driving:. element
for snd shafts, and independent couphnor
means for connectmo and disconnecting said
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shafts from said driving element, means
being provided whereby said shafts are ar-
rested 1n initial relation.

25. In a buttonhole sewing machine, in
combination, stitch-forming 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 o buttonhole sewing machine, in
combination, stitch-forming mechanism. 2
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
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for producing a partial closing of the cut-
ting elements before the completion of a
relative travelling movement, and means for
completing sald closing movement at the
completion of said travelling movement.

© 30. In a buttonhole sewing machine, in
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 velative travel of the cutting
device and work-holder into and cut 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 2 buttonhole sewing machine, in
combination, a worl-holder, a travelling cut-
ting device comprising cooperating cutting
elements, a folcrum 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 Dbuttonhole sewing machine, in
combination, a work-holder, a travelling cut-
ting device comprising cooperating cutting
elements, an adjustable fulecrum 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 cuttlno device into
and out of operatlve velation 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 trave]lmg cut-
ting device compmsmw cooperatmg 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 operatwe relation with the work- holder,
means actmg preparatory to a. tmvelhnv
moverment of the cutting device for partmlly
closing the cutting elements to nip the work,
and means acting at the end of said tr avel’
ling movement for completing the closing
of the cutting elements to cut a buttonhole.

36. In a buttonhole sewing machine, in
combination, stitch-forming mechfmlsm, b
travelling cuttmor device, means for shifting
said cuttmcr device in a curved path toward
and from tltchmv position, means for effect-
Ing the enoagement of the cutting device
with the worlk 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 meehamsm 8
travellmg cuttlno device, a fulcrum about
which said cuttmcr device is movable, means
for bodily shlftmg said cuttma device upon
its fulerum toward and from stuchmo posi-
tion, means for adjusting said fulerum to-
ward and from stitching position, and means
for effecting the engagement 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 “Mmechanis: 'n, a
worlk-holder, means for ploduclnor feeding
movements between the stitch - f_ormlng
mechanism and the work-holder, a button-
hole cutting device normally retracted from
stitching position, means for actuating the
same to cut a buttonhcle, 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 - fo;mmo
mechanism and the work-holder, a tr avellmcv
buttonhole cutting device normally retracted
from stitching posmon means for actuating
the same to cut a buttonhole and means con-

ected with said cutting device for shifting
the work to space the buttonholes apart.

40; In a buttonhole .sewing machine, in

19

combination, stitch- formlng mechanism, a
work-holder comprising work-gripping ele-
ments confined permanently within stitching
position, means for producing feeding move-
ments between the stitch-forming mecha-

nism and the work-holder, g trave]lmﬂ but-.

ton hole cutting device normally retracted
from stitching posmon means for effecting
the engaoement of said cutting device with
the worlk preparatory to a cuttmo move-
ment, means for bodily shifting said cutting
device toward the worlk- 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 machme. in
combination, stitch-forming meclnnmn 8
travelling cmtmo device comprising sepa-
rable cuttmcr elementu, means for 1mpartmﬂ
to the cuttmcr device travelling movements
toward and from the stitch- lornﬂncv mecha-
nism, and means for closing the eutuncr ele-
ments upon the work plepaletory to said
travelling movements.

42. In a buttonhole sewing machine, in
combination, stitch-forming meclmmsm )
travelling cutting device comprising SGD‘L—
rable euttmo elements means for 1mp<xrtvno
to the cuttmo device tmvellmcr movements
toward and from the stitch- )‘r)rmmg mecha-
nism, and means acting intermediate the ex-
tremes of travel of the cutting device for
closing the cutting elements upon the work.

43. In a buttonhole sewing machine, in
combination, stitch-forming mecn‘unsm a
travelllng cutting device comprising eepa-
rabie cutting elements means for imparting

“to the cuttmo device tmvclhng movements

toward and from the stiteh- 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 durmtr said pause.

44. In a sewing machine, in combination,
stitch-forming mechamsm a supporting
frame therefor mounted for longitudinal
and lateral movements; a main lrame an
actuating cam mounted for rotation in fixed
relation with the main ir ame, and operative
connections between said cam and the sup-
porting frame for producing between said
fmmes relative longitudinal travelling and

lateral side-shift movements.

45. In a sewing machine, in combma’uon
stiteh-forming meehanlsm a  suppor Lmo
frame therefor mounted for lonﬂltwllnal and
lateral movement, a main frame movably
sustaining said sup portmo frame, an actuat-
ing cam sustuned by said main {frame inde-
pendentlv of said supportmo frame, and op-
erative connections between sald cam and
the Fupportmg frame for imparting to the
latter longitudinal  travelling and Ilateral
side- shlft movements

46. In a sewing machine, in combmatlon

70

80

85

90

95

100

105

110

115

120

125



15

20

30

35

40

45

50

60

65

°

20

stitch-forming mechanism comprising co-
overating upper and lower ctitch-forming
elements with means for turning them upon
2 common axis, a supporting frame carrying
the stitch-forming mechanism, a main irame,
an actuating cain mounted for rotation in
fixed relation with the main frame, and op-
erative connections between said cam and the
supporting frame for producing between
said frames relative travelling movements.

47. In a sewing machine, 1n combination,
& main frame, a stitch-frame movably mount-
ed theveon, stitch-forming mechanism mount-
ed in the stitch-frame, s shaft journaled in
bearings of both frames, a cam rotating in
fixed relation with the main frame, and an
operative connection betfween said cam and
the stitch-frame for producing between said
frames step-by-step travelling movements
lengthwise of said shaft.

48. In a sewing machine, in combination,
a main frame, n shaft-hbearing swiveled upon
the same, a stitch-framne sustained by the
main frame and carrying a shaft bearing
stitch-forming mechanism mounted in said
stitch-frame, o rotary shatt journaled in said
bearings and operatively connected with the
stitch-forming mechanizm, o cam rotating
in fixed relation with the main fraane, and
an operative connection between said cam
and the stitch-frame for producing between
said frames fravelling movements length-
wise of said shaft and lateral movements
crosswise thereof.

49, In a sewing machine, in combination,
a main frame and o stitch-frame relatively
movable and of which cne is sustained by
the other, stitch-forming mechanism mount-
ed in the stitch-frame, a cam movable upon
an axis in fixed relation to the main frame,
a-shaft-bearing fulerumed in the main frame
coaxially with said cam, a shaft-bearing i
the stitch-frame, an actuating shatt jour-
naled in said beavings and operatively con-
nected with the stitch-forming inechanism,
and operative connections Letween sald cam
and the stitch-frame for producing between
sald frames relative travelling movements
along said shaft and lateral movements
transverse thereof.

50. In a buttonhole sewing machine, in
combination, stitch-forming mechanism, a
movable stitch-frame for supporting the
same, a work-holder comprising work-grip-
ping elements, a support for said work-grip-
ping eclements movable velatively to- the
stitch-frame, means for producing velative
feeding movements hetween the stitch-frame
and the work-holder, means for imparting
side-shift movements to the stitch-frame,
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
gtitch-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 movable into
and out of register with the initial position
of gaid needle-aperture, and means for lift-
ing the adjacent clamping foot ahove 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
meang for sepoerating 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-ferming 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
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respectively to said clamping feet, a fixed
support sustaining one of said clamping feet
and the opposed clamping element, a mov-
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 ineans 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 yielding ele-
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 ineflective and for
simultaneously preventing the opening of
the work-holder.

63. 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 movable 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 elamping 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. ’

65. In a sewing machine, in combination,
stitch-foriiing 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 fulerumed on the maln 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 proove, 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 fulerumed 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

1,416,004

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 conmecting 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 conmected with one of said driven
members, feeding mechanism comprising a
conirolling 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 » 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 ~work-clamp laterally and
longitudinally of the button-hole during the
sewing, a third cam-element carried by said
shaft and connections for rotating
stitch-forming devices in sewing sround the
end of the buttonhole and for reversely

turning such devices to initial position after

the buttonhocle has been stitched, a ‘work-
adapted to advance the work to
the work-clamp between sewing periods and
return to initial position prior to the com-
pletion of the next sewing opemtlon and
cam means on said shaft and connections for
50 operat ting the gripper.

75. A buttonhole s sewing machine having,
in combination, stitch- fommncr devices, a
work-clamp, means for rolatweq*,‘novmg
the stitch- forn“incr devices and work-clamp
tosew a buttonho]e, 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, =
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 ele-
ments adapted to advance the work to the
work-clamp between sewing periods, means
for relatively moving said Worh-ovrlppm
e]ements to grip and release the worlk, and
means for imparting feed-and-return move-
mems to said work-gripping elements.

In a buttonhole sewing machine, in
combma,tlon, stitch- fomnng‘mech%nlsm and
a work-clamp relatively movable to sew a
buttonhole, a worl- -gripper including ceact-

ing gripping elements for feeding the worle

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
lpver having a fixed fulerum and adapted to
be vibrated by said cam, a link connection
between said follower lever and said amm,
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 buttonhol e, and
a. work carvier movable crosswise of the but-
tonhole to space the work between button-
hole making cycles.

79. A buttonhole gsewing machine having,
in combination, stitch- formmo mechanism; a
WOlL—(‘lamp, mechanism for relatlvelv mov-
ing them to sew about a buttonhole, mecha-
nism for opening and closing the clamp, and

the .
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a work spacing gripper mounted to recipro-
cate transversely of the buttonhole.

80. A buttonhole sewing machine having,
in combination, stitch- fmmm'r mechanism,
a  work-clamp, mechanism for relatively
moving them to sew ahout a buttonhole,
means for cutting the buitonhole slit, mecha-
nism for opening the clamp at the end of
the buttonhole mkamw cycle, and a gripper
reciprocating transverselv of the buttonhole
to space the “worl in the ‘clamp between stic-
cessive buttonhole making cycles.

81. A buttonhole sewing machine, having,
in combination, stitch-forming mechanism, a
work-clamp, mechanism for relatlvely mov-
ing them to sew about a buttonhele, mecha-
nism for opening the clamp, a reciprocating
work spacer, and mechanism for actuating
the spacer to intermittently engage the work

and for advancing and refracting 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 befow the succeedm« but-
tonhole making cycle is completed.

83. A buttonhole sewing machine, having,
in combination. stitch- fm‘mmw mechanism,
a work-clamp, mechanism for relatively
moving them to sew about a buttonhole,
mechanism for opening and closing the
clamp, a work spacing gripper mounted to
reciprocate transverselv of the buttonhole,
and means for actu%tmg the gripper to en-
gage and release the work.

84. A buttonhole sewing machine, having,
in combination, stitch- forman‘ 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 cyele, a gripper re-
ciprocating transversely of the buttonhole
to space the work in the clamp hetween sue-
cessive buttonhole making cycles, and means
for actuating the gripper to engage and re-
lease the work.

85. A buttenhole sewing machine having,
in combination, bmtonhole sewing mecha-
nism, Wo1k spacing means, and adjusting
means for varying the direction of the work
spacing movements,

In testimony whereof, T have signed my

name to this spec1ﬁcat10n
ALBERT H. DE VOE.
Witness:

Huxry J. MiviEr.
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