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4o all whom, it .auy CORGRET; :
Be it known that 1, Evixaze B Arpax,a
citizen . of the United States résichny at
Bridgeport, in the county. of Fairfield and
State of Connecticut, -have invented certain
new and: useful Improvements in Button-
hole-Sewing Machines; of which the follow-
ing is a specification, reference being liad
therein to the accompanying, drawings.
Sewing machines, as heretofore; - con-
structed for producing buttonholes in tex-
tile fabrics, have been customarily ‘provided
with adjusting means for determining the
period. of cobperation of the stitch-forming
and feeding mechanisms and the. length of
travel of the work for production of differ-
ent sized buttenholes, and variation in the
traverse of the work has usually affected its
speed of movement in spacing the stitches so
as to require readjustment to. cause the
roper laying of the stitches around the
Eutton'hole. These adjustments required an
intimate knowledge of the mechanism of a
degree not possessed by the ordinary sew-
"ing machine operator, and therefore neces-
- sitated the care of the maching under such
condition by a special machinist.

The present invention has for an object to

so gonstruct machines of this class that they
are susceptible of such chdnges with quick-
ness and precision, so as to insure the great-
est economy in the operator’s time in chang-
ing from one to a different class of work and
avoid the employment of an experienced
machinist in connection with the ordinary
use. of a sewing machine under normal
working conditions. The invention has for
‘u further object to provide mesns for
changing the spacing of the -gtit. Les not

only independently of the means for con-

", trolling the range of movement of the work
but in such munner that this;may be quickly
and accurately effpeted regardless of the
skill of the operator.. ‘
'The invention hus for a further object to
provide a machine which shall be effective
in operation and shall have the necessary
safe-guards to insure precision in the se-
quence of operation of its several trains of
mechanism. ’ ‘ ’
While the present invention is not limited
tp embodiment in machines of any particu-
lar type or construction, it ig especially
adapted for buttonhole cutting and stitch-

specification of Letters Patent

[

1

ing machines of the t?\pe represented in my
Uniterl States Patent No. 1,179,378, of April
11, 1916. o o

According to the present inverntion, in its
preferred embodiment, the machine is con-
structed with a main-shaft provided with a
stop-motion for establishing and'interrupt-
ing operative relation with the source. of
power. The stitch-forming and . feeding
mechsinisms are connected with this" shaft
for codperation in the feeding of the work
and the production of stitches, the feeding
mechanism comprising & traveling work-

holder and a feed-wheel connected there--

with and adapted to impart to it traveling
movements suituble for production. of the
longest buttonhole for which the machine is
designed. Removably mounted upon the
machine and detachably connected, with the

feed-wheel, with which it is normally main--

tained in driving relation, is a controlling
wheel provided with a cam-track engaged
by a follower connected with the stop-mo-
tion whereby both the start.ng and stop-
ping of the machine shaft is effected. The
controlling wheel is further provided with
turning means which are active while the
main-shift is at rest, during which period
its propulsion of the feed-wheel acts
through various connections to perform cer-
tain operations anxiliary to the production
and spacing apart of the stitches around the
buttonhole.

‘The machine preferably contains button-

hole eutting mechanism comprising travel-
ing cobperative cutting elements actoated
by a cutter-shaft independent of the main-
shaft and adapted to be automatically coun-
pled to and uncoupled from a continnously
running driving element connected .with the
sonrce of power. Means are preferably pro-
vided. which are periodically connected with
said driving elemerit, for initially closing
the work-holder upon the work and spread-
ing the same and then setting in motion the
controlling wheel actuating means inthe per-
formunee.of a buttonhole”producing cyele.
The invention will be nnderstood by ref-

_erence to the accompanying drawings, in

" which Figure 1 is a front side view of a

machine embodying the present improve-
ments, and Fig. 2 a plan of the same with

the bracket-arm standard in section and the’

parts above the sectien plane removed. Fig.

Tratented May 11, 1920.
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4 15 a rear sude elevation of the machine
and Fig. 4 a hottom plan of the same. Fig.
5 is a front end elevation of the machine
and Fig. 6 a rear end clevation thereof with
the Lracket-arm standard in transverse sec-
tion to expose parts within the same. Fig.
6* is a_perspective view representing a por-
tion of the stop-motion device. Fig. 7is a
perspective view representing various op-
erative parts of the machine with the frame
represcnted in dotted lines. Fig. 8 is a per-
spective view representing the controlling
wheel and its actuating and controlling
means, and Fig. 9 is a face view of a dif-
ferent controlling wheel detached. Fig. 10
18w perspective view of a portion of the
stop-niotion - controlling mechanism. :

I'igs. 11 and 12 are perspective views of
the lower work-clamping elements and their

rrier, respectively, with certain accessories.
(l:"gigs. 13 and 14 are perspective views and
Fig. 15 a secdonal plan of parts of the
work-clamp side-shifting means. Fig. 16
1s a perspective view of a portion of the
clamp-spreading means. Fig. 17 is a per-
spective view of the feed-wlheel and the
means for imparting turning movements to
the stitch-forming mechanism. F igs. 18 to
21, inclusive, are perspective iews, and
Fig. 22 a sectional plan, representing de-
tached certain codperating elements of the
starting mechanism. Fig. 23 is a perspec-
tive view representing portions of the
clamp-opening and tension-releasing means.
Fig. 24 is a s:ctional elevation representing
the “needle-jogping means, and Figs. 25, 26
and 27 are perspective views of certain of
its parts detached. Fig. 28 is a transverse
sectional elevation of the overhanging mem-
ber of the bracket-arm and the take-up de-
vice. Fig. 29 is a perspectiveé view of the
buttonhole cutting device and its actuating
means, and Fig. 30 a transverse section rep-
resenting the cutter-carrier and replaceable
cutters sustained thereby.

Ay represented in the drawings, the frame
of the machine is constructed with the hol-
low base 1 from which rises.the bracket-arm
composed of the standard 2 and tubular
overhanging arm 3 terminating in the hol-
low head 4. Journaled within and longitu-
dinally of the base 1 is the main-shaft 5 car-
rying near its rearward end the bevel gear
6 meshing with a similar gear 7 secured
upon the lower end of the upright.shaft 8.
Secured upon the upper end of the shaft 8
1s the b 9 of a bevel gear 10 heneatly which
and upon the hub 9 is secured the similar
bevel gear 11, Meshing with the gears 10
and 11 are the smaller and larger bevel-
gears 12 and 13, respectively, the one being
fixed upon the upper needle driving shaft
14 journaled in the mer ber 3 of the bracket-

‘arm and the other fixed upon the rearward

end of th~ tubular shaft or sleeve 15 sur-

1,339,732

rounding the shaft 14 and adapted to rotate
indepenﬁently thereof. As represented in
Fig. 1, the intermeshing gears 11 and 13 are
of the same diameter to transmit operative
movements from the shaft 8 to the sleeve 15
in nnison, while the driven bevel-gear or
pinion 12 is of one-half the diameter of the
driving bevel-gear 10, whereby the needle-
driving shaft 14 is driven at double the
speed of the upright shaft 8.

In general construction and arrangement
of parts, the needle mechanism of the pres-
ent improvement is similar to that 0? my
Patent No. 1,161.277, of November 23, 1915,
the tubular needle-bar 16 being journaled in
upper and lower bearings afforded respec-
tively by the boss 17 and the rotary sleeve
18, and deriving . its reciprogatery move-
ments from connections gncludiug the pit-
man 19 and the crank-eMment 20 secured
upon the forward end of the needle-actuat-
in%‘ shaft 14. )

he needle-bar sustains at its lower end a
yoke 21 upon which is slidingly mounted
the laterally jogging needle-holding block
22 in which is secured the shank of the nee-
dle 23. The block 22 is provided with a lat-

erally adjustable section 22’ secured thereto-

by a clamp-screw 22" by means of which
the lateral working position of the needle
may be determined. TIn the present needle-
jogging mechanism, the forked arm 24 of
the angular switch-lever embraces a lateral

-pin 25 of an intermediate lever 26 ful-

crumed upon the needle-bar yoke 21 and car-
rying a shouldered stud 27 entering a slot
of the needle-holding block. The stud 27
is adjustable in a slot extending lengthwise
of the lever 26, so as to provide for adjust-
ment of the amplitude of latersl jogging
movements of the needle. '

The loop-taking mechanism cobperating
with the reciprocat.inlg and jogging needle is
preferably constructed substantially in ac-
cordance  with that of my Patent No.
1,030,046, of June 18, 1912, and comprises
the eyed looper 28 and opposed non-thread-
ed looper 29 with overlying spreader 30, all
mounted upon the rocking looper-carrier 31
which is sustained by the rotary turret 32
journaled in a bearing bracket 33 sustained
within the base 1. Codperating with the
threaded looper 29 and working transversely

thereof is the loop-detainer 34. The looqer ‘
ly

mechanism coiperates with the laters
jogging needle 23 in the production of &
chain-stitch over-seam. -

The work-holder aud its operating means
are constructed in substantial accordance
with my Patent No. 1,136,388, of April 20,
1915, although differing therefrom ‘in' cer-
tain important features. It is mounted
upon the cross slide-plate 35 having at its
forward end the depending apertured lugs
36 fitted upon the cross-rod 37 which is sus.
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tained hy the longitudinadly traveling slide-
plate 3% mounted in a suitable slideway in
the top of the bed L
© The slide-plate 35 has i its forward end
the closely spaced netches 39 entered by the
hegled pivotal studs H) depending from the
adjacent forward corners of the swinging
clamp-plates 41, The studs 40 are detach-
ably confined within their respective notehes
59 hy means of the angular spring-plates 407
secured upon the under side of the eross
slide-plate 35 and nofehed in their adjacent
ciloes to enbrace and ehgige the heads of
the respective studs 40 helow which they may
he pressed to release the studs for removal
of the chnnp-plates 41, .
Faneh of the clamp-plates has secured upon
its rearward end a bearing bracket compris-
ing the spaced upwardly extending plates 42
formed at opposite ends with apertures 43
and 4 to recetve respectively the clamp-arm

- fulerum-pin 43 aff the clamp-closing rock-

" shaft 46,
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Upon the fulerum-pins 45 are
tmounted hy suitable geans the rear ends of
the clamp-arios 47 each carrying the pivot-
ally mounted clamping foat 48 with ser-
rated lower fuce opposed to'the correspond-
ingly serrated faces of the work-clamdping
yorticus 49 of the clamp-plates 41, whose ad-
Jacent edwes are recessed as usual to afford
clearunce for the stitch-forming mechanism
in the stitching. of huttonholes.  The rock-
ghaft 46 is provided with the usual depend-
ing eam projections H0 acting upon wearing
plates 51 overlying the clamp-arms 47 and
serving to depress the Intter in opposition to
their lifting springs 52, An adjustable
gtop-serew 53 sustained hy the rock-shaft 46
engages one of the wearing plates 51 to
limit the closing movement of the shaft and
tappet-urms 54 wlso carried by suid rock-
shafts and engaging stop-lugs b5 adjustably
secured to the bracket members 42 serve to
linnt the clap-epening movements of these
rock-shafts. ’

~ Upon the udjacent ends of the rock-shafts
46 are secured the upwurdliy extending arms
e

56 and 87 which are provided with pin-and-
slot connections for, insuring the clamp-
opening and closipg movements of said rock-
shafts in unison.  Suitably journaled within
the hed 1 isa transverse feed-shaft 58 upon
which is fixed the feed-wheel 59 formed with
the rearwardly extending tubular hub 60,
The wheel 59 hag in ity forward face the
work-feeilling eam-groove 61 which is en-
terod by a stud 62 intermediate the ends of
a lever 63 having its hub 64 journaled upon
the fixed fulerum-stud 65 and connected at
its opposite end by menng of the link 66 with
a lng 67 depending from the work-holder
sustaining slide-plate 38. Through the de-
seribed conneetions, the feed-wheel imparts
tio the work-holder longitudinal traveling

8

movenients having a range which is uniform-

for all buttonhole producing cycles.

The feed-wheel is constructed with a pe-
ripheral cam-groove 68 which 1s entered b{y
o roller-stud 69 at one end of the side-shift
rock-lever 40 fulerumed intermediate ite
ends at 71 and having at its opposite end
the depending boss 72 apertured to receive

“the pin 7% tePminating ‘at its upper end in
the <tud T4 carrying the anti-friction roller
75 which enters the guideway 76" of a block
76 segured to the under fuce of the lcross

66

70

75

slide-plate 35.« Through the described con-

nections, the work-holder derives from the
feed-wheel uniform sjde-shift movements in
each buttonhole producing cycle.

The boss T2 has in ohe side a longitudinal
slot. 77 with countersunk recesses T8 at the
ends Yo receive the head of the clamp-screw
79 whose shank passes through the slot 77
and enters a threaded aperture 80 in the pin
738. By retracting the screw T4 sufliciently

for its Lead to emerge from either of the

cavities T8, it may be used Lo shift the roller-
stud 75 upwurdly or downwardly, respec-
tively, into or ont of the gaideway 76" of
the eross slide-plate 35, the turning of the
serew in either of the extreme positions of
the pin 78 serving to lock its heawd within
the respective cuvity T8,

When the roller-stud 75 is retracted from
its normal position in the guideway 76, the
rock-lever 70 is adapted to move idly with-
outeffect upon the work-holder, and the ma-
chine is :u!u\ptud for stitching straight but-
tonholes.  Under this condition of adjust-
ment, the set-screw %1, normally screwed
into n holding aperture 82 of the boss 72, is
introduced into u threaded aperture 83, Fig.
4, in one of the lugs 36 and serves to clamp
the same to the cross-rod 37 so as to prevent
the uccidental lateral shifting of the work-
holder during the oberation of the machine.

Similarly to the machine represented in

Smy said Patent No. 1,080,046, the needle-
Lat bearing sleeve 18 has fixed thereon the

pinion 84 engaged by the rack 85 which is”

n turn connected for reciproeation with the
slide-bar 86 journaled in the machine frame.
The tubular spindle 87 of the wotary turret
32 has fixed thercon the pinion”88 meshing
with the rack 89 secured in the forward end
of the slide-bar 90 which 18 mounted in bear-
ings within the base 1. The bars 86 and 90
are rigidly. connected by means of a frame-
member 91 secured upon the bhar 90 and hav-
ing an upwardly and forwardly projecting
arm 92 carrying the coupling plate 93 em-
braced by the spaced collars 94 upon the bar
86 and formed with a notch 93° embracing
the bar 86. .
The frame 91 is connected by meany of
thelink 95 with the upper end of n swing-
ing lever 96 having its opposite end the ap-
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erturcil boss 97 journaled upon the fixed
stud-pin 98 and having intermediate its ends
a laterally projecting boss 99 earrying the
roller-stud 100 which enters the cam-groove
101 in the forward face of the feed-wheel
59. In the rotation of the feed wheel, the
bars 86 and 90 are moved first rearwardl
and then returned to initial position for ef-
fecting first a semi-rotation of the stitch-
forming mechanism in the stitching of the
eye of the buttonhole and then turned in the
opposite direction to restore the stitching
mechanism to initial position, in a manner
well known.

As will be observed b{ reference more
particularly to Fig. 4, the base 1 has a hous-
ing recess in its forward side formed be-
tween the forward and rearward transverse
frame-members 17 and 1’ and the longitu-
dinaily extending member 17" having a
rearwardly offset portion 1’7"/ sustaining the
fulerum-stud 98 and formed with a suit-
able clearance aperture for passage of the

roller-stud 100 entering the cam-groove in.

the adjacent face of the feed-wheel 59 dis-
posed in the said frame-recess. _

The mechanism for actuating the feed-
wheel for producing relative feeding move-
ments between the work-holder and the
stitch-forming mechanism in each stitching
period is similar in genéral construction to
that of my Patent No. 1,234,252, dated July
24, 1917, although differing therefrom in
detail. Secured upon the upright shaft 8

is a bevel pinion 102 meshing with a similar

pinion 103 fixed upon the transverse shaft
104 which is journaled in the bearing boss
105 of the frame-member 17/ and carries
upon its outer end the driving disk 106 car-
rying the two diametrically opposite and
eccentrically disposed stud-pins 107. The
stud-pins 107 are adapted to enter the radial
spaces 108 intermediate the peripheral teeth
109 of the driven disk or member mounted
upon the bearing stud 110 sustained by the
base-member 1°7.. As indicated in Fig. 3,
the periphery of the driven member em-
braces the axis of the driving shaft 104, the
peripheral teeth 109 differing in form from
those of my said patent in the provision of ra-
dial interdental spaces, thereby reducing the
interval of dwell in the initiul engagement
of each of the driving pins 107 therewith
while in practice ,providing a sufficient
dwell for interruption of the travel of the
work while the needle is descending through
it and rising sufficiently to present its loop

for seizure by the loop-taker. The driven .

wheel has secured thereto the gear-wheel
111 meshing with a larger gear wheel 112
which is mounted upon the bearing stud 113
carried by a luteral arm 114 of an angle-
lever fulcrumed concentrically with thestud
110 and having a depending arm 115 formed

1,389,782

with a segmental slot 116 concentric with
the stud 110 and entered by the clamp-
screw 117 tapped into the frame member
1’”” and adapted to secure the angle-lever in
an{I position of circular adjustment.
pon the hub 112’ of the gear 112 is
loosely mounted the ratchet-wheel 118 hav-
ing a tubular hub 118" upon which is loosely
fitted the change-wheel 119 formed with an
eccentrically disposed aperture entered by
the pin 120 projecting from the adjacent
face of the ratchet-wheel 118 to cause them
to rotate in unison while permitting the re-
placement of one change-wheel by another
of different size. The head of a cap-screw
121 tapped into the end of the stud 113
serves to confine the gears 112 and 119 and
the intermediate ratchet-wheel 118 in op-
erative relation.
The ratchet-wheel 118 and the gear 112
are connected to rotate in unison in one gi-

65

70

75

80

rection by means of the clutch-pawls 122 .

which are mounted Upon diametrically dp-
posite studs 123 sustained upon the rear-
ward face of the gear 112 and pressed into
operative relation with the peripheral teeth
of the ratchet-wheel by means of springs
124, The pawls are spaced apart circum-
ferentially in multiples of a ratchet-tooth
length, less a half-tooth length, in a manner
well known in connection with ratchet mech-
anism.

The change-wheel 119 is maintained in
mesh with the larger gear-wheel 125 having
its hub 125’ fitted upen the hub 60 of the
feed-wheel and secured thereon by means of
the cross-pin 126 passing through both hubs
and the feed-wheel shaft to insure their ro-

tation in unison. By the means described,

the driven wheel 108 109 receives two for-
ward impulses for each rotation of the main-
shaft throughout a sstitching period, these
impulses being transmitted through the de-
scribed train of gearing to tht feed-wheel
shaft and through it & the feed-wheel fixed
thereon, and hence relative feeding riibve-
ments are produced through the operation of

the feed-wheel between the stitch-forming

mechanism and the work-holder through-
out each stitching period. The wheel which
carries the teeth 109 and which partakes of
u progressive step-by-step movement_in one
direction, may be considered as a driving
member for the feed-wheel 59. The ratchet-
wheel 118 and clutch-pawls 122 thus consti-
tute one-way acting connecting means be-
tween the driving member and the feed-
wheel. SR
The gear-wheel 125 has upon its rearward
face the laterally projecting pin 127 enter-
ing an aperture 128 in the controlling wheel
129 which is formed with two segmental
series of ratchet teeth 130 separated by a
larger ratchet-tooth 131 extending out-

95
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wheel’ of element are adapted for engage- .

'40 rock-shaft 145.
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“wardly beyond/the pbints of the adjacent

" teeth and in circumferential alinement with

. the -smooth  peripheral partion 132 of the
wheel. . Between the peripheril portion 132

.6 and the last ratchet-tooth of the preceding

series there is 8 pawl-lifting incline 133, and
between the gpposite end of said smooth pe-
ripheral. portion and the first tooth of the

‘??succeeding,se'ries of tatchet-teeth there is,
10" .an abrupt Mshoul(i

er 134, The controlling
wheel 129 has upon its rearward face a stop-

- fnotion controlling annular rib 135 cut away .

upon one side to fornf a segmental recess
terminating at one end i the inclined shoul-

15 der 436 and at the other end in an abrupt

shoulder '137. - :
Within the cavity in the rearward face of

the controlling wheel surrounded by the rib

135 is interposed a spring locking=plate 138

20 forked to embrace the gear-wheel hub 125’

which is formed with diametrically opposite
dlits to receive the same (Figs. 3 and 4).
Within said recess the controﬁ!i;ng wheel 18
shown provided with thumb-screws 139

25 whose heads afford handles by which one
controlling wheel of -a set may be retracted,
after wighidrawal of the spring locking-plate

138 for keplacement by another which'may

be similaxly locked in place. .
heral teeth 130 of the controlling

ment by the chisel-pointed block 140 ad-
justably secured upon the reciprocating
awl-bar 141 formed upon its lower edge

- 35 intermediate its ends with the flat seat 142

and haying its downwardly inclined rear-
ward end pivotally connected by means of
the stud-pin 143 with a crank-arm 144 se-
. cured upon the adjacent end of a transverse
The rock-shaft 145 has se-
cured thereon intermediate its ends the
crank-arm 146 (Fig. 7) pivotally connected
by means of the hnk 147 to the strap 148
embracing an actuating eccentric 149 formed

-"45 upon the hub 150, (Fig. 1) of the loose belt-

wheel 151 mounted upon the mam-shaft 5
and constantly driven by a belt connection
with the source of power in a manner well-

known.

50 = The pawl-bar 141 thus performs constant

reciprocating movements anil operates, when
in engagement with the ratchet-teeth of the
controlling wheel, to impart to the feed-
wheel shaft, and hence to the feed-wheel,

- 55 two step-by-step partial rotations 2t a com-

paratively rapid speed, which partial ro-
" tations are supplementary to that imparted
by the feed-actuating mmechanism before de-
seribed in producing a complete rotation of

60 the feed-wheel for each buttonhole p‘mduc—

inﬁ‘cyclé. _ ) .
he pawl-bar 141 15 normally maintained

“Yifted out of operative relation with the pe-

riphery of the controlling wheel by means of

o5 the anti-friction roller 152 (Figs. 7 and 8)

‘the screw-pin 164 upon the

“wheel is formed in its inner

mounted upon the stil 153 projecting from
the inner face of a depending holding armw

154 having its hub 155 loosely journaled

upon the fulerum-pin 156 mounted in.a bear-

ing braéket 157 sustained by the machine >

frame. The afm 154 has an extension 154
provided with an ear 158 to which is at-
tached one end of a spring 159 baving its
(E?;])()Site end attached to a fixed pin 160

igs. 4 and %) by means of which the .

roller-stud 152 is normally pressed against
the side face of the pawl-bar 141 beneath
which it snaps when the pawl-tooth at the
end of the bar 141 rises sufficiently in its
engagemnent with the inclined face of the
ratchet-tooth 131 or the inclined shoulder
133 adjacent the peripheral portion 132 of
the controlling wheef The roller.152 is
preferably of slightly taper form toward 1its
outer end so as to act as a wedge under the
impulse of the spring 159 to give the pawl-
bur a suppiemental lifting movement to re-
tract its pawl-tooth clear of the periphery

of the controlling wheel when disengaged.

therefrom. Motion for the rapid feed of the
work preparatory and subsequent to stitch-
ing is thus.derived from the.pulley wheel
151 which censtitutes a ¢ontinuously rotat-
ing potcen element. The tooth 181 and
shadlder 133 on the feed-comtrolling wheel
129 constitute tripping means carrieg by the
feed-shaft 58 for effecting the digconnec-
tion® of the latter from pawl 141 and its
actuating connections with the pulley 151.
The hub 135 of the arm 154 Las a later-
ally extending arm 161 having an upturned
tooth 162 with an upwardly and forwardly
inclined operative face adapted 6T engage-
ment with the similarly mclined face of
a tripping pawl 163 fulerumed by means of
i depending
crank-arm 165 of a’transverse rock-shaft
166 journaled in the standard 2, said pawl
being normally maintained pressed in con-
tact with the head of the stop-screw 167 by
means of a spring 168 secured upon said
crank-arm. The tripping pawl 163 has a
lateral arm 169 by means of which it may
e moved in opposition to the spring 168 to
disengage. the flat nose of the pawl-tooth
fromethat of the arm 161 at certain times.
As disclosed more fully in my said Patent
No. 1,136,388, the transverse cutter-actuat-
ing shaft 170 carries at its forward end a
Joose constantly driven belt-wheel 171 which
is driven by means of an encircling belt con-
nected with the sonrce of power. The belt-
face with the
eam-groove 172 having at one point in its
periphery the eiecting block 173 with op-
positely inclined ends. This cam-groove is
adapted to be entered by the spring-pressed
and normally retracted plunger-pm 174
mounted within a socket in a boss 175 upon
one of the arms 176 of a plural-armed rock-
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‘nelway 184 of the base, Ifig.
185 connected at opposite cnids with an eye

e

lever which is formed with a lateral clamp-
closing arm 177 and a depending clamp-
spreading arm 178, and is fulcrumed at the
junction of its arms upon the stud-screw
179 tapped into the arm-standard 2. At the
beginning of a buttonholé-producing cycle,
the plunger-pin 174 is permitted to enter the
cam-groove 172, and in the continued rota-
tion of the belt-wheel 171, the plural-armed
lever receives a single rocking movement,
after which the plunger-pin 1s ejected by
mesans of the block 178,

The lever-arm 177 cacries at its outer end
the roller-stud 180 which is adapted to en-
gage the upper edge of the luteral crank-
arm 181 fixed upon the forward end of the
rock-shaft 46 of the adjacent work-clamp
section whereby the connected rock-shafts
are turned to effect the depression of the re-
spective clamping feet 45 upon the work.

The depending lever-nrm 178 is connected
beneath the top of the base 1 by means of
the link 182 with a depending lug 183 of 2
slide-plate 183 mounted in a snitable chan-
7. A spring

of the lug 183" and a stud of the base 1
serves to draw the slide-plate 183 arl the
link 182 forwardly inte noermal position.
The slide-plate 183 has a lateral lug 186
sustaining the screw-pin 187 which affords
a fulerum for one end of o swinging lateh-
lever 188 having at its opposite end the up-
turned lug 189 normally pressed outwardly
by means of a spring 190 secured at one end
to the screw-pin 187 and having its oppo-
site end resting against the lug (59,

When the machine is at rest, the Tug 189
normally rests against the side face of the
depending portion of the transverse head
191 of a rock-lever 192 (Figs. 2 and 106)
fulerumed intermediate its ends upon the
stud-screw 193 and having conunected with
its oppositely extendding avm one enel of alink
194. The other end of said link is connected
to one end of the rock-lever 193 which is
fulerumed upon the stud-screw 196 and is
connected at its opposite ends with khe tog-
gle links 197, The fulcrum-stud 196 is sus-
tained by a cross-member 357 of the cross
slide - plate #5, and the fulernm -stud 193
is similarly sustained by one of the eyer-
lying plates 198 secured upon said cross
slide-plate adjacent opposite edges thereof,
(Fig. 12).

Overlying the plates 198 are the spreader
slide-plates 199 to which the respective
toggle links 197 are pivotally connected by
means of the screw-pins 200. The oppo-
sitely extending arms of the rock-lever 195
and the links 197 together constitute con-
nected toggle devices for forcing apart and
drawing together the spreading slide-
plates 199

Each of the plates 199 carries a stud-pin

- 1,339,732

201 adapted to engage the head of a stop-
pin 202 sustained %}y a lug 203 having its
foot 204 secured upon the outer side face
of one of the bearing brackets 42 of the
work-holder. The free ends of the clamp-
plates are pressed toward each other for
suclr engagement of the stop-pins 202 with
the stud-pins 201 by means of springs 205
seenredd at one end upon the respective
clamp-plate by the fastening screws 206 and
having their opposite ends resting in con-
tact with the grooved stud-pins 207 upon the
plates 108,

In the rocking of the plural-armed clamp-
closing lever, the slide-plate 183 is first
drawn backwardly by the lever-arm 175 to
enable the lug 189 to smap outwardly be-
hind the head 190 of the lever 192 after
which in its return movement it turns the
lever 192 upon its fulerum and thereby
straightens the toggles 195, 197 and forces
apart the slide-plates 199 which correspond-
ingly spreads The clamp-plates with their
coiperative work-chunp elements,  In this
spreading movement, a stop-pin 208 upon
the plate 199 serves to prevent the over-
throw of the lever 192,

Counected with the spreading rock-lever
195 at its junction with the link 197 to-
ward the rearward side of the machine is
one arm of a tappet-lever 209 fulerumed in-
termediate its ends upon the screw-stud 210
upon the cross slide-plate and having an
oppositely extending arm whose outer end
Hek within the range of movement of one
enil of the trip rod 211 shdingly mounted
within the base of the bracket 157 and hav-
ing at its opposite end the upwardly ex-
tendling Jug 212, The lug 212 is normally
disposed within the range of action of a
cam projection 213 upon the rearward end
of the cutter-shaft 179, and in the rotation
of said cutter-shaft for actuation of the but-
tonhole cutting device at the completion of
a stitching operation, the cun 213 advances
the trip rod to engage the tappet-lever
which causes the bending of the togeles and
the unspreading of the work-holder.

Connected at one end with the.lever-arm
176G s o link 214 pivotally counected at its
opposite end with a crank-arm 215 fixed
upen the forward end of the rock-shaft 166.
The actuation of the clamp-closing lever
acts througl the deseribed connections to
rock the shaft 166 and to thereby impart
operative movements to the crank-arm 165
carrying the ttipping pawl 163 to effect, the
operative engagement of the pawl-bar 141
with the controlling wheel. )

Journaled upon the fulcrum-stud 216
tapped into the standard 2 is the hub 217
of the starting rock-lever having a_depend-
ing arm 218 and a forwardly extending arm
219 formed at its free end with a latersl lug
920 having an elongated aperture to receive
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the upper end of the treadle rod 221 having
at its upper end the spaced thrust-nuts 222
and provided below the sume wiih the thrust
collar 223 intermediate which and a collar
224 sustained by the base is interposed the
spring 225 acting through the rod 221 to re-
tain the starting lever in stopping position.
When actuated to start the machine, the
edge-of the lever-arm 218 engages the round
nose of the latch-arm 226 fulecrumed upon
the fixed stud-screw 227 and normally main-
tained in latching position by means of the
spring 228 by which it is held yieldingly in
contact with the stop-screw 229. The latch-
arm 226 has a lateral extension 226’ by
means of which it may be tripped to release
the starting lever. o

The starting lever-urm 218 has upon its
inner face a screw-stud 230 upon which is
mounted the tripping arm 231 yieldingly
maintained in contact with the stop-pin 232
by means of the spring 233 having one end
secured by the screw 234 upon the arm 218
and the other end rgsting upon the edge of
the tripping a:m (¥ig. 19). Lying within
the range of movement of the tripping arm
is a Jateral stud 235 upon one arm of a latch-
release lever 236 fulcrumed intermediate
its ends upon the stud-pin 237 sustained
by the swinging latch-lever 238 having its
liub 239 journaled upon the stud-screw 240
which is tapped in the standard 2. The
latch-lever 238 carries a stop-pin 241 to limit

- the movement of the lever 236 thereon, and

40

has s depending latch-tooth 242,

The plunger-pin 174 has a reduced por-
tion extending rearwardly through the bot-
tom of the socket 175 and provided with a
lateral notch 174" with its farther extremity
inclined for engagement with the latch-

" tooth 242 of the latch-lever 238 which nor-
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mally maintains the plunger-pin 174 re-
tracted in opposition to its spring 174",
The strength of the spring 243, which nor-
mally presses the lever 238 into latching
position is sufficient to overcome the tension
of the spring 174" when the 1&tch-tqnth 249
engages the inclined end of the notehi 1747 to
force the plunger-pin backwardly so as to
maintain its head slightly retracted from
the range of movement of the ejecting block
173 of the cam-groove 172.

When the treadle rod 221 is drawn down-
wardly, the starting lever is moved into
starting position wherein it is held through-
out a buttonhole-producing cycle by the
latch-arm 226. In this movement, the edge
of the tripping arm 231 engages the stud 235
of the release-lever 236 and tilts the latter
into” engagement with the stop-pin 241,
therebyv retracting the lateh-lever 238 in op-
position to its spring to release the plunger-
pin 174, In case. the plunger-pin should
enter the cam-groove 172 in front of the
ejecting block 173, it would be merely forced

7

outwardly and permitted to return intu the
cam-groove while the latch-lever 238 re-
mains in retracted position.

In the rocking of the clamp-closing lever
by engagement of the plupger-pin with its
actuating cam-groove, the plunger-pin is
carried katerglly with the lever-arm 176 and
engages the tail of the rcleasé lever 23¢
which is thereby rocked te carry its stud-pin
235 below the end of the tripping arm 231,

70
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thereby interrupting the rigid connection .

between the starting lever and the latch-

lever and permitting the latter to return to

operative engagemert with the side of the
plunger-pin under the action of its spring
243, the latch-lever following the lateral
movements of such pin, and snapping into
its holding notch 174" when next thrust
backwardly by encounter with the ejecting
block 173. TUpon the tripping of the latch
arm 226 at the completion of a buttonhole
Emducing cycle, the starting lever springs

ack into starting position, the tripping arm
231 snapping past the stud 235 without
affecting the release lever 236,

While any suitable form of stop-metion
may be employed in the present machine,
one constructed in substantial accordance
with that of the U. S. patent to E. B. Allen,
Na. 863,129, of August 18, 1907, is repre-
serjted in the accompanying drawings. The
driving pulley or belt-wheel 151 is provider
in its forward face (Fig. 6) with a substan-
tially cylindrical cavity 244 having a slightly
prajecting segmental friction surface 245 at
one side of a diameter pdssing through the
eccentric 149. Within the cavity 244 is the
body of the clutch-wheel 247 having its hub
248" fixed upon the rearward end .7 the
main-shaft 5 and provided at one side with
a stop-screw 249. The clutch-wheel is
formed in its forward face with a segmental
spring-cavity 250 having at one end a rec-
tangular aperture 251 extending from the
opposite face of the cluteh-wheel, diametri-
cally opposite which is a segmental bearing
cavity 252. At opposite sides of ghe cavity
252 the clutéh-wheel is formed with a de
pressed peripheral . “at 253 to recetve a suit-
ably apertured clutch-plate 255.

pplied to the reurward face of the
clutch-wheel 247 is the clutch-ring 256 hav-
ing upon its adjacent face the projecting
thrust-sustaining lug 237 entering the aper-
ture 231 and diametrically opposite the
sa.ae the eam projection 258 fitted within
the bearing cavity 252 and having at one
end of its flattened upper face an inclined
thrust shoulder 259 adapted to bear upon .
the inner face of the clutch-plate 255, The
clutch-ring 256 is formed at one side with a
peripheral notch 260 affording at one side a
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stop-shoulder 261 and having led to the .

other side of the same the outer portion of
an eccentric cam-ribh 262 outside of the inner
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portion of which the clutch-ring Yus a back-
wardly extending cam incline 262", A buf-
fer-spring 263 is interposed between the lug
957 and the opposite end of the spring-cavity
950 and serves to maintain said lug seated
against the end of the aperture 251 with the
cluteh-ring swung to one side to engage the
choulder 959 of the cam projection 238
pressed against the clutch-plate 255 and the
latter in clutching engagement with the frie-
tion surface 245 of the driving wheel 151.

Fixed upon the rock-shaft 264 journaled
in the bearing bracket 265 of the base 1 is
the stop-lever 266 having fitted within its
lower portion the spring-pressed slide-block
267 formed with the lateral tooth 268. T his
tooth has o side face adapted to bear upon
the adjacent face of the clutch-ring and a
lower end face adapted to bear upon the cam
rib 262, the clutch-lever being normally
pressed toward the clutch-ring by means of
a spring 269 interposed between the projec-
tion 266" of the stop-lever and the frame
standard 2.

The rock-shaft 264 has a depending crank-
arm 270 carrying at its lower end the lateral
stud-pin 271 embraced by the transversely
notched end of the connecting rod 272 hav-
ing its opposite end pivotally connected with
the swinging lever 273 which is fulecrumed
upon the stud-screw 274 sustained by the
machine bed. The lever 273 has secured
thereon by means of the screw 975 the trip-
block 276 formed: with the blunt-pointed
laterally projecting nose 277 having a rear-
wardly and downwardly inclined side, the
nose 977 being adupted under the action of
the spring 269 to rest upon the outer periph-
ery of the cam-rib 135 until it encounters
the abrupt shoulder 137 when it enters and
rests upon the bottom of the segmental cav-
ity until forced outwardly again by en-
counter with the inclined shoulder 136. The
connecting rod 272 is drawn upwardly and
the pawl-bar [41 is drawn downwardly b
means of an interposed sprmg 278 by which
they are yieldingly connected together.

The rearward end of the rod 272 is sup-
ported in engageraent with the stud-pin 271
hy neans of the lateral lip 279 of a flat
spring 280 secured to the inner side of the
cpankeaim 270 and adapted to be pressed
backwardly to release the rod 272 by means
of a push-pin 281 passing through the
crank-nrm and attached to said s ring.

/By the means thus described, the. stop-
- Jever 266 is maintained normally in stop-
ping position under the action of its spring
269, with the nose 217 of the trip-block
within the segmental cavity of the cam-rib
135, in which position of the stop-lever the
Jocking tooth 2068 is within the peripheral
noteh 260 of the clutch-ring and the cluteh-
wheel is maintained disconnected from the
driving wheel in which ¢ondition it remains

1,839,732

until the rock-lever 266 is tilted by mngage-
ment of the trip-block with the cam incline
136, when the tooth 268 is retracted and the
clutch-ring is permitted to swing laterally
upon the cam projection
into clutching position. The main-shaft 5
remains clutched to the driving wheel 151
until the nose o the trip-block rides off the
cam rib shoulder 137, when under the action
of the spring 269 upon the stop-lever 266 the
side face of the tooth 268 rests against the
rearward face of the clutch-disk and rides
down the cam-incline 262’ into operative
relation with the eccentric cam-rib 262
which it first presses aside to force the wall
of the segmental aperture therein against
the stop-screw 249 to unclutch the driving
and driven parts after which its further
resistance to lateral yield while the driven
parts continue to rotate under their mo-
mentum causes the lifting of the slide-block
967 until it returns to register with the
gotch 260 which it finally enters under the
action of its spring to lock the main-shaft
in initial position.

The slide-block 267 carries a lateral stud
982 carrying an anti-friction roller entering
the inclined slot 283 in the rearward arm of
a rock-lever 284 fulcrumed intermediate its
ends upon the fixed stud-serew 285 and hav-
ing a forked forwardly extending arm 286
embracing a stud-pin 287 upon a lateral
crank-arm 288 of the rock-shaft 289 jour-
naled within and transversely of the base 1.
Fixed upon the rock-shaft 289 is an arm
990 formed with a segmental cross-member
291 having an inclined cam face adapted
for engagement with the stud-serew 292
projecting {rom a plunger-pin 243 shidingly
motnted within a socket 294 sustained by
the frame-member 1777 and mormally
pressed inwardly by a spring 293" resting
against the lateral pin 293" thereon. This
plunger-pin is adppted to contact with the
head of the contact pin 295 adjnstably se-
cured within a threau&ed aperture in the ex-
tension 154’ of the holding arm 154 by
means of the lock-nut 296, As the stop-
lever slide-block 267 rises in the stopping
of the main-shaft, the shaft 289 is rocked
and the holding arm 154 is thereby retracted
by the connections above described so as to
permit the pawl-bar 141 to’ drop under the
action of the spring 278 for engagement
with the longer series of ratchet-teeth 130
for resumption of the rapid movement of
the feed-wheel to return the work from
stitching to initial cutting position and effect
the veturn semi-rotation of the stitch-form-
ing mechanism.

Sccured upon’ the rearward end of the
slide-plate 38 by means of screws 297 is the
laterally extending plate 298 provided with
the upstanding trisngular-shaped cam-lug
299 having convergently inclined cam-faces

258 as a fulcrum '
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npon the inner side.
work-holder between cutting aml stitching
positions. these cam-faces cngage the de-
pending arm 300 of a tripping member hav-
g its haly 301 jonrnaled wpon the fulerum-
pin L and provided with = Interal arm
#02 adapted for engagenent with the lateral
art 169 0f the tripping pawl 163. To in-
sure against the immediate return of the
studd 152 to helding position before the ini-
tial descent of the pawl-bar 141 from its
elevated position preparatory to the initia-
tion of the quick motion of the feed-cam, it
is retained temporarily in retracted position
by engagement of the flat nose of the pawl-
tooth 163 with that of the arm 161 After
the pawl-bar has come into aetion nned when
the quick motion of the work-holder s in
progress, the encounter of cither inclined
face of the cam-lug 294 by the arm 300 of
the tripping member insures the tripping of
the pawl 163 to release the holling arm 154
so as to pernit the advanee of the stud 152
Leneath the bar 141 when the latter ¢ next
Vifted snfliciently in its operative engages
ment with the controlling element 120

The buttonhole entting mechanism of tue
present machine i« or may be constrieted
substantially in accordance with that of the
1. S. patent to E. B. Alen. No. LBt of
April 13,1915, The cutter-shaft 170 earvies
the usnal eams 303 and 304 for effecting
the closing of the cutting clements upon the
work and the cam-disk 305 formed in one
face with the cam-groove 306 for effecting
{he traveling movements of the entter be-
tween retracted and entting positions. It
s also fixed upon its front end the disk
307 carryving a gpring-pressed radially mov-
able slide-block 308 having a cluteh-tooth
500 for engagement with snitable oluteh-
teeth upon the loose belt-wheel 171, the con-
trol of this clutehi-tooth being efferted by
menns of the swinging lever 310 fulerumed
upon the base at 311 and formed at its free
endl with the eam-plate 312 cobperating with
aid eluteh-lug in effecting the connection
and disconnection of the cutter-shaft with
the belt - wheel 171 for a single rotation
onlv. . ‘

The cams 303 and 304 are adapted for en-
gagement with the upper and lower rutter-
levers 313 and 314 which are mounted upon
the fulerum-pin 315 gustained by the slide-
plate 316, said levers being mg\intained in
engagement with their respective cams by
means of the.spring 317. The upper entter-
lever has detachably secured in its forward
arm one cntter-Dlock or anvil 312 of an in-
terchangeable series of «uch bloeks of dif-
ferent lengths. and the forward arm of the
lower entfer-lever carries a silowise shift-
able holder 319 in which are secured the
eyved cutting knife 520 and the straight
Lladed cutting knife 321 each adapted to re-

In the travel of the '

p =

place the other in cutting relation with one
OF the blorks 318 The falerum-carrying
slide-plate 316 Ias connected therewitl one
end of the link-bar 322 having its opposite
end yokeld to embrace the entter-shate 170
and provided with a roller-stuel A23 enter-
ing the catn-groove 306 of the disk 303 from
which the cutting deviee derives its travel-
ing movements toward and from entting
pusition. '

Fixed upon the feed-wheel shaft 53 is a
disk 324 provided with a tripping point 325
adapted to engage one end of the tryrlever
926 which is fulernmed  intermediate ats
ereds upon the stud-serew 327 and has its
oppodite end normally in tripping relation
with a depending extension 3107 of the cut-
ter-controlling lever 310, As the feed-wheel
chaft nears the end of a complete rotation
corresponding with a buttonhole producing
evele, the tripping point 320 engages the
tover 326 and therehy effects the clutehere
leasing novement of the controlling lever
310 wheveby the cntter-shaft s wriven an op-
erative rotation for effecting ghe operation
of the entting device to cut the previvusly
stitehed buttenhole anmd for weluating cer-
tain other parts. The tripping point hd
having passed the lever 326, the Iatter ix ve-
turned to initial position by meiats of the
spring 28 '

The Tover 226 ig shown provided inits
upper face with a ehannelway i whicl is
fibted the shiding trip-rod 320 having its
rearward end prvotally connected with the
throw-out dever 320 which has its Fondr 3231
fulernmed npon the feed wheel shn ft 58 anid
provided witlea veripheral noteh 3282 for en-
gagement with the ctop-pin a%3 sustained by
the hase fo linit it mwovement,

To the throw-out lever 330 is pivotaily
connected one end of a hink 34 having its
opposite end conuected with the upwardly
extending arm 335 of an angle-lever ful-
crnmed npon the roclkeshaft 143 and having
4 backwardly and npwardly errved nem 330
whose upper and forwardly exfending ex-
tremity is adapted to engagr the Tateral ex-
tension 2267 of the ateh-arm 2ub. The link
3334 is normally drawn backwarily by means
of the spring 337 connecting the same with
a stud upon the base 1 whereby the throw-
out lever 330 iy vieldingy maintained with
one eml of its peripheral noteli a3 i oen-
gagement with the stop-pin 333 aad the trip-
Tod 829, constituting an endbwi-e tavable
seetion of the lever 996, is e tive re-
Jation with the controlling Tever Ctension
31 (Fig. 1), .

When it is desired to preve 0 the pormal
operation of the enttine deviee, as in the
ense of breakage of the theemd or other con-
Jitions under which the entting of n but-
tonhole slit is not desived. the throw-ont
lover 330 ix mmnaally drawn forward,
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thereby retracting the end of the trip-rod
329 from operative relation with the con-
trolling lever extension 310", whereby the
tripping of the lever 826 !
effoct the clutching of the cutting mecha-
nism with the belt-wheel 171 At the same
time, the lever-arm 336 ig advanced to trip
the latch-arm 226, thereby bermitting the
restoration of the starting lever 218—219 to
initial position in readiness for actuation to
initiate g succeeding buttonhole‘producmg
operation. .
Fixed upon one of the clamp-operatx.ng
rock-shafts 46, and preferably formed in-
tegral ‘with the tappet-arm-54, is a second
tappet-arm 338 which, when the work.
holder is closed upon the work, lies in_the
rath of movement of the end of A spring-
retracted trip-rod 339 having its adjacent
end portion journaled in an apertured lug
340 upon a supporting arm 341 sustained by
the frame. The ‘opposite .end of this trip-
rod 339 is pivotally connected with the up-
wardly extending arm 849 of 4 Lell crank
fulcrumed upon the fixed stud-serew 343
und having a rearwardly extending arm 344
sustaining the stud 34% carrying the anti-
friction roller 346 adapted for engagrement

" with the operative edge of cam-plate 347

30
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“to'bjectIthe  round-nosed tooth 360

which is secured to the faco of the cam
disk 305, o _ :

Mountqd upon a lateral arm 348 of 4 Ing
349 rising from the arm cover-plate 350 i3 o
tension device of well-known form, com-

prising the separable thread-c]nmping disks’

351 normally pressed together Ly meuns of

the spring 352 whose tension 15 adapted o

be relieved from waid_disks by means of the
axial pin 853, Overlying the free end of
the pin 353 is the cam-fuced head 354 of =
push-bar 355 slotted in jts Upper portion to
embrace the puide serew-pin 356 and hay-
ing an enlarged hase 357 with cam-shaped
lower and rearwpd edge. The har 355 iy
normally  drawn  downws rdly and  for-
wardly by means of 4 spring 338 conneet-
ing it with & pin 359 upon the standard 2,
whereby it iy normally maintained in con
tuet with the side of the hul 165" of the
vrank-arm 165, and u tooth 360 upon the. ad-
jacent edge of the bar 355 is adapted to be
introduced into a detent noteh 165" of the
hub 165 when the arm 165 is"in normal
position. - ‘
When the stitch-forming wechanism is gt
rest, the head 354 of the bar 355 opera-
tively engages the end of the release-pin 353
and relieves the pressure of the spring 352
lipon the tension disks, but in the initial op-
erative movement of the swinging arm 165,
its detent-aioteh ™65 acts a8 2 cam element
whereby
the spring 858 is caused to draw the release
bar 355 Snto lower or “releasing position,
wherein the notch in the inner or operative

is ineffective to -

_nieedle

-pending arm 371 of
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face of its head 354 (Fig. 6} will come into
register with the release pin 333 In the
opening of the work-clamp by engagement
of the trip-rod 339 with the tappet-nrm 53x,
the rocking of the bellerank 3 23 causes
the engagenent of the stud 345 with the
base 357 of the release bar 355, and lifts
the same into operative engagement with
the release pin 353 in whiclh position it ig
locked Ly entrance of the tootl 3649 into the
detent-noteh 1657,

Depending from the wm cover-plate 350
is a well 361 having in its bottom » trans-
verse slot to receive the upper side of 4
compound take-up cam comprising spaced

upon the tubular shaft or

disks 362 fixed

sleeve I3, Pivotally  mionnged within a

transverse channel of (he “over-plate 350

by means of g Pin 363 38 a0 cross-har 364

carrving the depending arms 365 formed

with thread-eves at their. fower endy and
cam-disks.  The

embuncing  the take-up

cross-bar sustains also o depending plate
366 entering  the space intermediate ghe
take-np disks 362 il Provided with ¢l
clirved tlu‘o;u’l-;_ruidin;_r slot 367 of which the
lower end terminates i register with the
thread-eyes of the armig 363, The har 364
is normally maintained i operative posi-
tion by means of the spring 368 (Figs, 1.3
une] 2K),

The take-up disks 362 are
tour, eyely heing  fornied
sides of (5 axi
edge portions  at different distances from
sieh axis. The inney edges of these disks,
or those nearest the axis, et upon the
needle-thread passing throngh the cuide-
eves of the arms 365 in the cotperation of the
non-threaded looper and, spreader with ¢he
needle in o greater degree than the opposite
edges in the stccending veciprocation of t)e
m_codperation witl the threaded
looper. The object of this iy Lo aecomma.
date the tuke-up to-the sligghtly different
conditions involved iy the employment of
alternately etings loop-taking devices of
different character, so as to serure the ut-
most efliciency in the control of the needle-
thread in jts manipulation by the loop-
taking clements nnder all conditions.

The tubular shaft 15 is shown having se-

of similar cop-
upon  opposite

»y eured thereon the cam-disk 369 per] pherally

engaging the roller-stud 300 upon the (e-
a rock lever fulerime)
upon the pin 372 within 5 slot of the cover-
plate 350 any having
ing arm carrying a contaet serew-pin 373
adapted for engagement with a. plunger-pin
374 of q needle-thread nipping device of
well-known. form. : .

s indicated in Figs, 2, 4 and 6, the rear-
ward side of the housing recess in the base
is closed by means of & door 375 recessed
1pon its inner side and mounted at its lowep
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edgre upon the pivotal stud-serews 76 s s
to swing outwardly to expose the part-
within sueh recess, heing heldt in closed posi-
tiou by meuans of the detent springr 575,
Passing lengthwise through fhis door are
the thresd-guiding tubes 303 for conduct-
ing the fower stitehing thread and the gimp
1o the forward end of the machine from
which they are led to the loop-taking mech-
viem beneath the bed-plate.

As represented in Figs. 1to 7 of the drey-
ings, the various operative parts of the ma-
¢hine are in the positions which they assutne
at the completion of a buttonhole produecing
cvele and in readiness for a siceeeding evele,
The deawing down of the treadle rod 221
rocks the starting lever 21%, 219, which i<
retained in running position by means of
the spring-pressed latch-arm 226. In its op-
erutive movement, the starting lever carries
the tripping arm 231 against the, stud 235,
thereby tilting the release lever 236 into en-
gagement with the stop-pin 241 and locking
the lateh-iever to the still moving starting
Jever. whereby the latch-tooth 242 is disen-
migred fram the plunger-pin 174 and the Iat-
tor released for engagement with the clamp-
closing eam-groove 172 The several ele-
ments referred to remain locked together in
extreme position under the detaining action
of the latch-arm 226, while the plnralarmed
clamp-closing lever performs its aperative
movement, in the course of w hich the en-
counter of the inwardly projecting portion
of the plunger-pin 174 with the tail of the
release Jever 236 tilts the Intter upon ifs re-
spective fulerum and thereby shifts the stud
235 Levond the outer extremity of the trip-
ping arm 231 and releases the lateh-lever
ane whicl. under the action of its spring.

sesiimes coniaet relation with the side of the

glunger-pin 174 amd snaps into the noteh of
i Intter upon its election from the cam-
groave by the block 1735

The desont of the lever-arm 177 operates

Sanitintly o close the ciainp which is spread

o the return movement of the depending
jever-aren 175, as before deseribed.
lever-arn: 176 perfoenis its to-and-fro elamp-
rlosing und spreading movements, the eross-
chaft 166 iv rocked through the link atird

crnnkenrm connection 214, 215, to unpart to?

the tripping pawl earrying arm 165 its idle
forward and operative Lackward movement
4t the compbetion of which the pawl 163 re-
et e oriss e holding avm 154 in its
auter position wherein the stad 152 is disen-
unoed from the constantly  reeiprovating
pase - har 141 which s thus permitted to as-
S operative relation with the shorter se-

ries of pawi-teeth 130,
As the controlling wheel 120 performs
th initinl siage of its step-hy-step rotary

moverut in communicating to the feed-
‘wheel (s preliminary accelerated movement

As the.

“ting action, the eam 243

1L

to shift the work-holder from cnttivy o
stitching position, the forwardinclined fuce
of the cam-hig 299 encounters and thrnsts
aside the arm 300, thereby Hifting the arn
302 whose engagement with the arm 1649 of
the tripping pawl serves to disengge the
Jatter from the member 161 of the holding
wrm and perntits the latter, under the action
of its spring, to carry the stud 152 into con-
tact with the side face of the pawl-bar 141
and to snap leneath the same when the
pawl-bar is next lifted sufliciently by en-
gagement of its nose with the incline 133 of
the controlling wheel. | ‘

Just prior to this action the nose 277 of
the tripping block 276 rides up the inclined
shoulder 136 of the can-rib 135 for effecting
actuation of the stop-motion, thereby initiat-
ing the stitching and normal work-feeding
operations which continue until the nose 277
rides off the shoulder 137 to terminate the
stitching and work-feeding operations. A«
the slide-block 267 of the stop-motion device
rises under the action of e cam 262, the
am element 291 acts through the described
connections to thrust ovtwardly the phinger-
pin 293 and thereby retract the holding arm
{54 for disengagement of the roller-stud {52
from the pawl-bar 141, thereby permitting

the latter to resume cngagement with the g5

longer series of ratehet-teeth 130 of the con-
trolling wheel 129 which sets. as in the ini-
tial stage of the cyele, to impart an acceler-
ated movement to the feed-wheel in return-
ing the work-holder to initial position, in
the conrse of which the rearward fuce of
the can-lug 299 encounters the arm 300 and
cnses the release of the holding arm 154 for
final ergragonient of the pawl-bar under the
action of itx spring at the completign of the
buttophole-prodicing evele.

Just us the feed-wheel shaft is complet-
ing a rotation, the tripping point 325 i the
disk 324 engages the trip-lever 3206 which
<hifts the eutter-coutrolling lever 310 and
initiates the conpling of the cntter-shaft
with the loose helt-wheel 171 for effecting
the cutting ovperation which is produced
by the means hefore desceribed. As the ent-
ting elements retive after a buttonhole cut-
acts nupon the trip-
vod 211 to break the vlinmp-spreading togele.
and at substantially. the same time the cam-
plate 347 encounters the stud 345 which acts
upon the tappet-nrm 338 through the de-
ceribed eorm tions to open the work-holder,
while tiv enmugement of the stud 345 with
the tension relense bar 335 acts to open the
noedle-thrend tension deviee which remains
open by engagement of the tooth 360 with
the detent noteh 1657 until the starting
mechanizm is again uperated.

One of the many practical advantages of
the present machine. as thus described, 1s
the accessihility of the moving parts, and
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particularly those which are Jiable to re-
quire more or less attention, substantially
all of which are so disposed that they may
be reached without turning over the ma-
chine frame. While the various features
of construction and arrangement are herein
represented in their preferred embodiments,
it will be readily understood that they may
be greatly modified within the scope of the
present invention.

It will be observed that the function of the
set of interchangeable pattern or controlling
wheels, us hereinbefore described, is to adapt
a given maeline, without adjustments de-
peudent upou the skill of an attendant, to
produce buttonholes of different contours,
which may involve either variations in
length or in the character of the ends {as
by provision or omission of eyelet ends),
or both ; each of such interchangeable wheels
being designed to effect the control of the

‘machine to produce buttonholes having one

of the desired contours. Tt is evident that
the present invention includes within its
scope niechanism  including a controlling
wheel or element provided in itself with
means acting divectly to effect a variation
in the normal relative travel betweén the
stitch-forming mechanisni and the work, s
disclosed, for instance, in my pending ap-
plication Serial No. 179.139] filed July 7
(917, )

Huving thus set forth the nature of the
nvention, what I claim herein js e—

L Tn a buttonhole sewing machine, in
combination. stitch-forming instrumentali-
ties, a work-holder, a sewing shaft and driv-
ing cornections for actuating the- stitch-
forming instrunientalities and for relatively
feeding the latter and the work-holder to
sew around a buttonhole, and a removable
feed-controlling element distinet fron and
coiperating with said driving connections
for production of a buttonhole of u given
contour and replaceable by a different con-
trolling element adapted (o coact with siid
driving connections for production of a but-
tonhole of different contour.

2. In a Dbuttonhole sewing machine, in
combination, stitch-forming mechanism, a
work-holder, feeding mechanism including
an actuating element and a follower therefor
for producing hetween the stitch-forming
mechanism and the work-holder relativa
feeding movements in a defined path in co-
operation of the work-holder with the stitch-
forming mechanism during a stitching
period, and a controlling element normally
connected with said feeding mechanism for
determining the range of said relative feed-
ing movements and replaceable by another
controlling elemént without change of the
colperative relation of the actuating and

k]

follower element of the feeding mechanism

for effecting variation in said range of

1,339,732 ' . .

movement in the codperation of the worle
holder with the stitch-forming mechanisg.

3. In a buttonhole sewing machine, in
combination, stiteh - forming
-feeding mechanism for
feeding movements Dbetween the stitch-
forming mechanism and the work and com-
prising an actuating member and a follower
sustained in permanent codperative rela-
tion therewith and means for imparting to
saldl member in consecutive periods rela-
tively slow and rapid operative movements,
and a removable controlling element for con-
trolling the relative len
and replaceable by a different controlling
element for changing the relative lengths of
said periods.

4+ In a bhuttonhole sewing machine, in
tombination, stitch-forming mechanism, ac-
fuating means therefor, coupling means for
effecting the connection and disconnection
of the stitch-fcrming mechanism and its
tctuating means, and means including a re-
movable controlling element for determining
the timing of said connection and discon-
nection und replaceable by a different con-
trolling element for changing said timing.

5 In a
combination,  stitch - forming mechanism,
feeding mecliinism including a feed-wheel,
and a . follower sustained in permanent
coiperative reldation therewith, and actuat-
ing menns for said feed-wheel acting dur-
ing the period of operation of. the stitch-
forming mechanism, and a controlling ele-
ment for said actuating means normally
‘partaking of the movements of said feed-
wheel and replaceable by a different control-
ling elemént  for changing the period of
action of said actuating means upon the
feed-wheel.

6. In a Duttonhole sewityr machine, in
combination, stiteh - forming mechanism,
feeding mechanism including a feed-wheel
and a follower sustained in permanent co-
operative - relation therewith, actuating
“means for said feed-wheel,  and means in.
clading a removable controlling element
acting upon said actuating means .to deter-
mine the period of action of said mecha-
nism and replaceable by a different control-
ling element for changing said period of
action.

7. In a buttonhole sewing machine, in
combination, stitch - forming'  mechanism
and feeding mechanism for preoducing rela-
tive feeding movements between the stitch-
forming mechauism and the work and com-
prising a feed-wheel and means Permanently
connected thérewith for imparting thereto
operative movements durirg stitching pe-
riods and means for imparting thereto
further movements intbrmediate stitchin
periods, and a removable controlling ele-
ment for determining the relative periods

ths of said periods.

buttonhele sewing machine, in

mechanism,
producing’ relative .-
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-of action of the feed-wheel actaating nieans
and replaceable by n different controlling
clement for changing the relotive tengths of
sabl periods of action.
42 S In oa buttonhele sewing machine, i
vombination. a supporting {rame, stitch-
forming  wechanism,  feeding  teeliani=m
cotuprising a feed - wheel  permanently
moanted o said frame and connections for
producing the necessary relative feeding
movements  between  the  stiteh - forming
mechanism and the work in sewing around
a' buttonhole, and & removable fewl con-
trolling element normally connceted o anl
movable with suid feed-wheel and mointed
upon said frame aceessibly and unobstruet-
edly to facilitate replacement by a ditfer-
went controlling ‘element.

i

<

9. In a buttonhole sewing machine, in

20 comBination, a supporting frame, stiteli-
forming  mechanizm. feeding mechanisim
comprising  a  feed- wheel  permanently
mounted in said feame and connections for
producing the necessary rvelative feeding

movements  between  the
smechanisin aisd the work in sewing nround

a b ttouhole, a removable feed controlling

clement normally connected to and movable
~with said feed-wheel and mounnted upon

36 said frame accessibly and unobstractedly to

facilitate replacement by 1 different con-

trolling element. and a detachable locking
device for confining said controlling ele-
went in position.

1. In a buttonhole sewing machine. in
combination, stiteh - forming  mechani=n,
feeding reechanism  comprising  a feed-
wheel for producing  relative  feeding
movements  between the stiteh - forming
mechantsm and the work, a removable con-
trolling  element. ap axially  detachable
driving connection beiween the same il
said feed-wheel, and a locking deviee for
confining said controlling element axiaily
in operative relation with said feeill-wheel,

11. In a buttonhole sewing muchine, in
combination, stitch - forming  mechanism,
feeding mechanism comprising a feed-
wheel, a removable controlling wheel nor-
mally maintained in driving relation with
said feed-wheel and replaceable by a dif-
“ferent controlling  wheell and  actuating
ineans for imparting to ihe feed-wheel a
sartial rotation and for inparting o the
eed-wheel through said contrdlling wheel
-a further partial rotation,

12. In a buttonhole sewing machine, in
combination, stitch - forming  muechanism,
feeding  mechanism  comprising  a feed-
wheel. 2 removable eoutrolling wheel nor-

9=
2!
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mally maintained in driving relation with

suid feed-wheel and replaceable by € dif-
ferent controlling wheel. actuating means

for imparting to the fesdi-wheel a partial

85 rotation, and actuating ricans acting inde-

stiteh-Torming |

18

pendently  thercof for imparting to the
feed-wheel throngh satd controthng wheel
i further partial rotation.

13 1n oo buttonhole sewing machine, in
combination.  «titeh - forming  mechanism,
feedine  mechanisin comprising  a feed-

wheel, 1 removable controlling wheel nor-
mally waintained in driving relation with
said Teed-wheel s replacenble by a ditfer-
ent controlling wheel, and actuating means
for imparting to the feed-wheel o partial
rotation and  for imparting o the feed-
wheel through said controlling wheel a fur.
ther partinl rotation, means being provided
npon said controlling wheel for effecting =
complete rotation thereof composed of two
partial rotation= under the action of its own
actuating means and an intermediate par-
tial rotation wder the action of the first-
named actuating means of the fecd-wheel.

14, In a buttonliole sewing machine, in
combination, stiteh-forming mechanism, a
stop-motion for determining the period of
operation of the same. feeding mechanism
comprising a fead-wheel. a removable con-
trolling wheel with which said feed-wheel
normally moves in unison and  provided
with stop-motion operating meang, said
controlling wheel heing replaceable by a
different controlling wheel, and aetuating
means wherehy said controlling wheel s
moved at different speeds, respectively, dur-
ing and intermediate suceessive operative
periods of the stiteh-forming mechanism.

5 In o buttonhole sewing machine, in
combination. stiteh-forming mechanism, a
stop-motion for determining the period of
aperation of the same, feeding mechanism
catnprising a feed-wheel, n removable con-
trofling wheel with whieh said feed-wheel
normadly moves i unison and provided
with tmeans acting through =aid stop-motion
to botli establish and interrapt driving re-
Jation between the stiteh-forming  meeha-
wism and the sonree of power, said control-
Ling wheel being replaceable by a different
controlling  wheel, amd  actuating  means
wheréhy said controlling wheel is moved at
different speeds, respectively, during and
infermedinte successive operative periods of
the stiteh-forming mechanism.

6. In a buttonhole sewing mechine, in
combination. a frame comprising a base
with a laterally open housing recess, stitch-
forming mechanism. feeding mechanism,

and w removable controlling element mount--

o in said recess of the Hase and replaceable
by n dlifferent controlling element for action
npon said feedimg mechanism for determin-
ing the length of the petiod of action of the
feeding mechanism while the stitch-forming
mechanizm is in action,

17. In a buttonhole sewing machine, in
combination, a frame,comprising a base
with a laterally open hébsing recess. stitch-
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forming  mechanism, feeding mechanism
comprising a feed-wheel mounted in said
bse, ansd Independent actuating meuns for
sudd feed-wheed of which the one comprises
w removable controlling element disposed
within said recess in the base and replace-
able by a different controlling element.

I8, In a buttonhole sewing machine, in
combination, a frame comprising a base
with a laterally open housing recess, stitch-
forndng  mechanism, feeding mechanism
comprising a feed-wheel mounted in said
buse, and independent actuating means for
satd feed-wheel of which the one comprises
4 removable controlling element disposed
within said recess in the base and repluce-
able by w different eontrolling element, said
controlling element having provision for
determining the length of the period of ac-
tion of each of said aetuating means,

19, ITn a buttonhole sewing machine, in

conthination,  stiteh - forming mechanism,
feeding  mechanism comprising a feed-

wheel, an intermittently moving actuating
gear, an adjustable curvier. means for se-
curimg it in the desived position of adjust-
bient, aid a removable intermediate gear
motinged thereon and adapted to transmit,
metion from said actuating gear to the feed-
wheeland replaceable by a gear of different
size for varving the speed of movement of
thie feed-wheel

20 In w battonnole sewing machine, in

combinaticn.  stitel: - forming  mechanism.
feeding mechanism comprising a1 feed-

wheel wn intermittently moving and post-
tively driven actuating gear. n removable
intermediate gear through which motion is
transmitted from said actuating gear to the
feed-wheel and replaceable by a gear of dif-
ferent size for varving the speed of move-
ment of the feed-wheel. and an adjustable
carrier for said intermediate gear  with
menns for seeuring it in a fixed position of
adjustment throuchout a romplete bhutton-
hole-producing eyele. :

2i. In a buttonhele sewine machine, in

“combmation,  stitch - forming  mechanism.

feeding mechanism comprising a feed-wheel
ard independent actuating means therefor
of which the one comprises 1 removable and
replaceable  motion - transmitting  element
and the other comprises a removable and re-
placeable contgolling element for determin.
my respectively the speed and length of
movement of the feed-wheel during a stitch-
e period. 4

#2. Tu a buttonhole sewing machine. in
combination, a frame comprising a base with
a laterally open housing recess, stitch-form-
ing mechanism, and feeding mechanism
compn ising a feed-wheel and independent
actuating means therefor of ‘which the one
coniprises a removable and replaceable mo-
tion-transmitting element disposed within

“combination, a

- movements for control o

by the latter is

1,380,732

said housing recess and the other comprises
a removable and replaceable controlling ele-
ment also disposed within said housing re-
cess for determining respectively the speed
and extent of movement of the feed-wheo!
during a stitching pericd,

23. In a buttonhole sewing machine, in
) shaft, stitch-forming mech-
anism operatively connected therewith, feed-
ing mechanism comprising a feed-wheel. u
removable controlling wheel connected in
driving relation with said feed-wheel and
replaceable by a different controlling wheel,
and means for imparting to it operative
the dperation of
both the feed-wheel and the stitch-forming
mechanism. '

24. In g buttonhole sewing muelrine. in
combination, a shaft, stitch-forming mecha-
nism operatively connected therewith, a
stop-motion for determining the period of
operation of said -shaft, feeding mechunism
including a feed-wheel connected in driv.
ing relation with said shaft, and a renov:
able controlling wheel replaceable by a dif-
ferent controlling wheel and provided with
means for operating said stop-motion and
for actuating said feed-wheel while said
shaft is at rest. '

25. In a buttonhole sewing maehine, in
combination, stitch-forming mechanism, ac-
tuating means therefor. a_stop-motion for
establishing and interrupting operative re-
lation between the stiteh - forming mecha-
nistm and its actuating means, and means in-
cluding a controiling element provided with
4 plurality of spaced operative portions, a
rotary. member deriving operative move.
ments from said actuating means and to
which said controlling element is detachably
connected in invariably the same fixed rela-
tion but replaceable by a similar controlling
element with differently spaced operative

portions. and connections between said con- -

trolling clement and the stop-motion where-
actuated to start ‘and stop
the stitch-forming mechanism, . ‘

26. In a buttonhole sewing machine, in
combination, stitch-forming mechanism, ac-
tuating means therefor, a stop-motion fer
establishing and interrupting operative re-
lation between the stitch-forming mecha-
nism and its actuating means, and means
meluding a detachable and replaceable con-
trolling element provided with a plarality
of relatively fixed operative portions, aml
connections between said controlling cle-
ment and the stop-motion whereby the lut-
ter is actuuted to start and stop the stiteh-
forming mechanism.

27. In a buttonhole sewing machine. in
combination, stitch-forming and feeding
mechanisimns, cutting mechanism comprising
a plurality of carriers each sustajning a cut-
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.
ting element of which one is replaceable by
a different cutting element upon its respec-
tive carrier. and means comprising a set of
interchangeable controlling elements opera-
tive respectively to time inlependently of
all adjustments of parts the periods of op-
eration of the stitch-forming aud feeding
mechanisms and the eutting deviee for pro-
duection of bhuttonholes of ditferent contours.

98, In a buttonhole sewing machine, in
combination, - stiteh - foring  mechanisus.
fooding mechanisn incloding @ permanently
monnted rotary member, and a detachable
and replaceable vontrolling element operi-
tively conneeted with said member and pro-
vided with weans for determining the pe-
ril of operation of the stiteh- forming
wechanism and of the feeding mechanism
in advancing the work to space the stitehes.
and with menns for effecting an aceelerated
motion of the feeding mechani=m intermedi-
ale stitening periods,

20, I a buttonhole sewing meliine, in
combination, stiteh - forming  mechanism,
feeding mechanism construeted and lapted
to move the work in a fixed path. and oper-
ating means comprising o removable con-

trolling element movable with o member of -

the feeding mechanism and acting to deter-
tiine the starting and stopping of the stitch-
forming mechanisn while the feeding mech-
anism i= in operation. el means for confin-
ing said controlling element in vvariably
the sune fi wnd celation with said member of
the feeding mechaniam, said controtling ele-
ment heing veplacaable by a different con-
trolling clement for ehanging the length of
the stitehing period. '

a0, Inow sewing maehine, i eombination,
stiteh-forming mechanism, o work-holder
comprising lateradly sepavable workewrip-
pingg jaws aml opposes| jJuws movable toward
and from the satie s clampeelosing eans in-
cluding » rocking elemént fulernned npon
a dixed support amd acting upon =aid op-
posed jaws during its movement inone i
rection to effeet the gripping of the work,
and means connected with said rocking ele-
ment  and deriving  operative anovements
therefrom during the return motion of said
rocking element for separating =aid work-
gripping jaws to stretel the worke

31, Tnoa sewing maehine, in combination.
stitch-forming  mechanism, a work-holder
comprising laterally separable wogk-grip-
ping juws and opposed jaws towartt and
from which they ure respectively movalile,
and means comprising a rocking elemesit
maounted independently of said work-hoRloe
and having indepetident connections with
sail work-gripping jaws for successively
elosing said jaws upon the work and sepa-
ating them. ‘

32, Tn a sewing machine, in combination,
stitch-forming miechanism, o work-holder

A5

comprising laterally separable work-greip
ping jaws and opposed jaws toward and
from which they are respectively moraiic,
a reciprocatory element, n conneetion i
tween saibd reciprocatory eloment and sabd
work-gripping jaws whereby they are closed!
upon the work in an imtial movement of

said element. arid a connection hetween sand

clement and said work-gripping juws where-
Ly the latter are separated i the suceeeding
return movement of said clement.

33, Tn o buttonhole sewing machine, in
combination, stiteh-forming mechani=m, o
work-holder comprising opposed work-gvig-
ping jaws, meaus inclading o cam and inde
petdent actuating elements therefor for nm
parting to the work-holder normal work
feerding movements Tengthwise of the Lt
tonhole preceiled and followed by neeeler
ated work-shifting movements lengthin ise
of the huttenhole within enchr hattonhole
productng evele, o reciprocatory clemnent
a connection between the latter and the
work-gripping  jaws by which  they are
elosed upon the work, and an independent
connection with said element disposed aliove
the level of the work-liolder whereby the
aveelerated motion means are set in action.

34 Tn a sewing machine, in combination.

stitch-forming mechanism. a cntting deviee.

a constantly moving cutter-netuator period-
ieally connected therewith for imparting
thereto operative movements, a work-holder
comprisingr Taterally separable work-grip-
ping jaws and opposed jaws toward and
from which they ave respectively movable,
weans operated Dy sabd aetnator independ-
ently of the cutting device for closing the
jaws upon the work, and means also oper-
ated by sadd actnator for separating sald
work-gripping jaws for stretching the work.

35. T o buttonhole sewing machine, in
combination, | stitch-forming wechantsm, a
work-holder comprising lTaterally sepuarable
Aamping jaws, and means inchuling a tog-
rle deviee interposed between and exerting

*a toggle aetion npon said separable clamp-

~

ing jaws for zeparating said jaws to streteh
the work, ]

36, In a buttonhole sewing machine, in
combination, stitch-forming mechanism, a
work-holder comprising laterally separable
lamping jaws, a toggle device affording
connection hetween said jaws, and means for
straightening aml bending said toggle de-
vice for moving said jaws reciprocally.

37. In a bottonhole sewing machine. in
combination, stitch-forming mechanism, cat.
ting mechanism, an element performing op-
erative movements while both the stitch-
forming and cutting mechanisms are inac-
tive, a  work-holder comprising laterally
separable clamping jaws. a toggle device
affording a connection between suid jaws,
independently acting means connected with
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said cutting mechanism and with said ele.

-ment for straightening and bending said

toggle device in separating and drawing to-
gether said clamping. jaws, -

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

ting mechanism incliding a cam-shaft, a-

constantly running actuator, a work-holder
comprising laterally separable clamping
jaws, a toggle device affording a connection
etween said jaws, an operative connection
between the cam-shaft and the togule device
for moving the latter in one direction, and
a connection between the actuator and the
toggle device for moving the latter in the
opposite direction.

39. In a buttonhole sewing machine, in
vombination, stitch-forming mechanism, cut-

ting mechanism including a. cam-shaft, a

constantly ranning actuator; means for
periodically connecting it with the cam.
shaft, a work-holder comprising laterally
separable clamping jaws, a toggle device
affording a connection between said jaws,
an operative connection between the cam-
shaft and the toggle device for moving the
latter in one direction, and a connection in-
dependent thereof between the actuator and
the toggle "device for moving the latter in
the opposite direction.

40. In a buttonhole sewing machine, in
combination, stitch-forming mechanism, a
work-holder, and actuating means therefor
comprising a ratchet-toothed member, a plu-
rality of means for driving it in the same
direction, one of which consists of a con.
stantly reciprocating pawl adapted for en-
gagement with said ratchet-toothed mem-
ber, pawl-lifting means, a holding element
for maintaining the pawl retracted from the
ratchet-toothed memﬁer, a retractor for said
holding element, and a tripping element op-
erated through a connection with the work-
holder actuating means and operated by
the latter to disengage said retractor from
the holding element. ‘

41. In a buttonhole sewing machine, in
combination, stitch-forming mechanism, a
work - holder comprising work - clamping
means, clamp-closing means, work-holder
actuating means comprising -~ u  ratchet-
toothed member, a constantly reciprocating
Pawl adapted for engagement with said
ratchet-toothed member, pawl-lifting means,
a holding element for maintaining the pawl
retracted from the ratchet-toothed member,
a retractor for said holding element operi-
tively connected with saic
means, and a tripping element operated
through a connection with the work-holder
retnating means for disengaging said re-
‘vactor from the holding element.

42 In a byttonhole sewing machine, in
combiation, stitch - forming ' mechanism,
work feeding means comprising a ratchet-

clamp - closing

i holding element for
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toothed member, a constantly reciprocating
pawl adapted for engagement with “suid
ratchet-toothed member, pawl-lifting means,
I maintaining the pawl|
retracted from the ratchet-toothed member,
a plurglity of independently actuated and
successively geting means for disengaging
said, holding element from the pawl, and
meahs indépendent thereof for establishing
operative relation of said holding element
witll the pawl.

#3. In a buttonliole sewing ‘machine, in
combination.  stiteh - forming mechanism,
work-feeding means comprising a ratchet-
toothed member, a constantly reciprocating
pawl adapted for engagement with said
ratchet-toothed member, pawl-lifting means,
a holding element for maintaining the pawl
retracted from the ratchet-toothed member,
a plurality of independently actuated and
sticeessively aeting means for disengaging
said holding element from the pawl, and
means including an element partaking of
the traveling movements of the work for
effecting the refngagement of said holding
element with the pawl.

4. In a buttonhole stwing machine, in
combination. stiteh - forming mechanism, a
controlling stop-motion therefor, work-feed-
ing 1means comprising a ratchiet - toothed
member, a plurality of means for driving it
i the same direction, one of which consists
of a constantly reciprocating pawl adapted
for engagement with said ratchet-toothed
tember, pawl-lifting means, a holding ele-
ment for maintaining the pawl retracted
from the ratchet-toothed member, means in-
cluding an operative connection with the
stop-motion for disengaging said holding
element from the pawl, and means inde.
pendent thereof for effecting the reéngage-
ment of said holding element with the pawl.

45. In a sewing machine of the ‘class de-
scribed, the combination with the frame,
of stitch - forming mechanism and feed.
ing mechanism comprising a permanently
mounted feeding element and-a removable
controlling element codperating therewith
during the action of the stitch - forming
mechanism in producing a relative travel in
a predetermined path between the stitch-
forining mechanism and the work, said con-
trolling element being disposed accessibly in
a position exterior to and at the side of the
machine frame for ready replacement by an-
other controlling element adapted to effect
a change in said path ef relative travel.

46. I% a sewing machine of the class de-
scribed, the combination with the frame;
of stitch-forming mechanism and feed.
ing mechanism comprising a permanently
mounted feeding element and a removable
controlling element coperating therewith
during the action of the stite

- forming -
.mechanism in producing a relative travel in
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a predetermined path between the stitch-
forming mechanism and the work, said con-
trolling element heing disposed -accessibly
i@ position exterior to and at one side of
the muchine-frame below the work for ready
replacement by another controlling element
adapted to eﬁ{ot a change in said path of
relative travel.

47. In a sewing machine of the class de-
scribed, the comDination with the frame,
of stitch - forming mechanism and feed-
ing mechanism comprising a permanently
mounted feeding element and a removable
controlling element codperating therewith
during the action of the stitch - forming

mechanism in producing a relative travel in

a predetermined path between the stitch-

- forming mechanism and the work, said con-

" trolling element being mounted upon an axis

transverse to the machine frame and dis-
posed accessibly in a position exterior to and
laterally of the machine frame for replace-
ment by another controlling element adapt-
ed to effect 1 change in said path of rela-
tive travek -

48. In a sewing muchine of the class de-

_seribeds the combination with the frame,

of stiteh - forming mechanism and feed-
ing mechanism comprising o permanently
mounted feeding element and a removable
controlling element codperatirg therewith
during the action of the stitch - forming
mechanism in producing a relative travel in
a predetermined path between the stitch-
forming iechanism and the work, said con-
trolling element being mounted upon an
axis below the work and transverse to the
machine frame and disposed accessibly in a
position exterior to and laterally of the ma-
chine frame for veplacement by another con-
trolling element adapted to effect a change
in sald path of relative travel.

49. Tn a sewing machine of the class de-
scribed. in  combination, a frame, stitch-
forming mechanism. a work-holder, feed-ac-
tnating mechunism for relatively moving the
stitech-forming mechanism and work-holder
to sew around a buttonhole, and a removable
feed-controlling element additional to and
codperating with said mechanism for pro-
duction of stitching in a pattern of given
contour, said controlling element being dis-
posed accessibly in a position exterior to the
machine frame for ready replacement by
another controlling element adapted to ef-
fect a change in the contour of said pattern.

50, In a sewing machine of the class de-
~cribed, the combination with the frame,
of stitch-forming mechanism, feeding
mechanism and a removable controlling ele-
ment codperating with said mechanisms for
production of stitching in a pattern of given
contour, saild controlling element being
mounted upon an axis below the work and
transverse to the machine frame and dis-

17

posed accessibly in a position exterior to and
laterally of the machine frame for replace-
ment by another controlling element adapt-
ed to effect a change in the contour of said
pattern. ‘ )

51. In a buttonhole sewing machine of
-the class described, in combination, stitch-
forming mechanism and primary feeding
niechanism for producing between the
stitch-forming mechanism and the work rel-
ative feeding movements in a defined path,
and a removable feed controlling element
auxiliary to said feeding mechanism for de-
termining the size of the buttonhole being
stitched, said feed-controlling element being
replaceable by a different controlling ele-

“ment for effecting variation in the size of
saul buttonhole. '

52. In a buttonhole sewing machine, in
combination, stitch-forming mechanism and
feeding mechanism for producing relative
feeding movements between the stitch-form-
g mechanism and the work and compris-
ing a feed-wheel and means permanently
connected therewith for imparting thereto
operative movements during stitching pe-
riods, and a removable controlling element
for determining the relative periods of ac-
tion of the feed-wheel actuating means and
replaceable by a different controlling ele-
ment for changing the relative lengths of
said periods of action.

53. In a buttonhole sewing machine, in
combination, sewing mechanism, a stop-mo-
tion therefor, buttonhole cutting mechanism,
a work-holder, feeding mechanism for rela-
tivelv moving the sewing mechanism and
work-helder in the production of button-
holes of & given length, said feeding mecha-
nism including stitching feed actuating
means for effecting the relative shift of the
work and sewing mechanism while the latter
is in operation. and rapid feed-actuating
means for effecting the relative shift! of
the work and sewing mechanism from cut-
ting to sewing position and from sewing
to cutting position, a controlling element
included with the feeding mechanism for
timing the throw-out of the rapid feed when
stitehing is to begim and for controlling the
times of sturting and stopping of the sew-
ing mechanism, said controlling element be-
ing relatively removable and replaceable by
another similar element having differently
arranged active parts timed to control the
operation of the sewing and feeding mecha-
nisms in the production of buttonholes of
different length.

54. Tn a buttonhole sewing machine, in
combination, stitch-forming mechanism, ac-
tnating means therefor including 4 stop-mo-
tion device, a work-holder, and {feeding
mechanism for producing relative movement
between said stitch-forming mechanism and
work-holder, said feeding mechanism irelud-
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ing a continuously rotating element, a feed-
shaft, a majn feed-wheel permanently con-
nected to said feed-shaft, controlling means
carried by said feed-shaft for initiating the
starting and stopping of the stitch-forming
mechanism at predetermined times, means
for establishing' driving relation between
said continuously rotating element and said
feed-shaft, means carried by said feed-shaft
for interrupting driving relation between
suid shaft and said rotating element when
the stitch-forming meéchanism isg started,
and one-way acting connections for driving
the stitching
operation from the stitch-forming mechs
nism actuating means.

53. In a buttonhole sewing machine, in
combination, a continuously running power
element, stitch-forming mechanism, a work-

holder, a main feed-wheel for producing |

relative movement between the stitch-form.
ing mechanism and the work-holder, a feed-
wheel driving member having a progressive
step by step movement in one direction, one-
wiy acting connecting means between said
driving member and feed-wheel whereby
said main feed-wheel may be driven in one
member, stitching
feed actuating connections between sail
stitch-forming mechanism and said member,
and rapid feed actuating rconnections be.
tween saild continuously running element
and said main feed-wheel for driving the
latter while the stitching mechanism is in-
active, thereby effecting relative feeding
movements between the stitch-forming mech’
anism and work-holder between initial and
stitching positions.

56. In a buttonhole sewing machine, in
combination, the driving element, a feed-
shaft, » feed-wheel connected to said feed-
shaft to rotate at the same speed as the
fatter, automatic connecting and disconnect-
ing means between said driving element and
said feed-shaft, stitch-forming mechanism,
an antomatically controlled stop - motion
therefor, means for tripping said automatic
connecting and disconnecting means into ac-
tion at the beginning of a buttonhole-pro-
ducing cyecle to initiate a relatively rapid
movemnent of the feed-shaft, means actuated

by said stop-motion for again tripping said.

connecting and ' disconnecting means into’
action after the buttonhole has been stitched,
and tripping means carried by said feed.
shaft for effecting the disconnection of the
laiter from said driving element at the be.
ginning of the stitching and at the end of
one rotation of said feed-shaft.

57. In an automatic buttonhole sewjing
machine, in combination, stitch - forming

1,380,732

mechanism, a work-clamp, feeding mecha-
nism, automatic clamp unspreading and
opening means adapted to act at the end of
a button~hole~prod‘ucing cycle, and manu-
ally controlled means operable during a cy-
cle of operations for preventing the normal
automatic action of said means.

58. In a buttonhole sewing machine, in
combination, stitch-forming ‘mechanism, a
work-clamp, feeding mechanism, huttonhole
cutting mechanism adapted to.act antomati-
cally to cut the buttonhole at the end of 2
stitching cycle, manually controlled means
for preventing the action of said cutting
mechanism, and means controlled by the ac-
tion of said cutting mechanism for opening
said work-clamp to release the work. ‘

59. In a buttonhele sewing machine, in
combination, stitch-forming mechanism, a
work-clamp, feeding mechanism, huttonhole
cutting mechanism adapted to act automati-
cally to cut the buttonhole at the end of u
stitching cycle, automatically actuated means
for opening the work-clam o, and manually
controlled means operable (%uring a cycle of
operations for preventing the action vf the
cutting mechanism and the opening of the
work-clamp,

60. A buttonhole sewing machine com-
prising, in combination, stitch - forming
mechanism, a stop-nmotion therefor, 4 work-
holder, feeding mechanism for producing
relative movement between said stitch-form.
ing mechanism agd the work-holder and in-
cluding rapid actuating means, a readily re-

85

70

75

80

90

95

movable and replaceable controlling wheel

connected to said feeding mechanism, and
means carried by said controlling wheel for
tripping said stop-motion to start the stitch.
forming mechapism and for substantially
simultaneously rendering said rapid actuaf-
Ing means ineffective,

61. In a buttonhole sewing machine, in
combination, stitch-forming mechanism, a
work-clamp comprising laterally separable
devices for gripping the work at opposite
sides of a buttonhole slit, and clamp-closing
and spreading means comprising a rocking
element fulcrumed upon a stationary sup-
port and acting during its movement in one
direction to close said devices into gripping
relation with the work, and means con.
nected with said rocking element and de-
riving operative movements therefrom dur-
ing tﬁe return motion of said rocking ele-
ment for laterally separating said devices to
spread the work.
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In. testimony whereof I have signed my

name teo this specification.

EDWARD B. ALLEN.



