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UNITED STATES PATENT OFFICE. 
EDWARD B. ALLEN, of BRIDGEPORT, coNNECTICUT, ASSIGNOR TO THE SINGER 

MANUFACTURING COMPANY, A CORBC, ATION OF NEW JERSEY. 
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7 o all whom it ay consen ; Be it known that I, Eliyarp B ALEEN, ra 
citizen of the United States résiding at 
IBridgeport, 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 coöperation of the stitch-forming 
and feeding mechanisms and the length of 
travel of the work for production of differ 
ent sized buttonholes, 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 ? These adjustments required an 

intimate knowledge of the mechanism of a 
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degree not possessed by the ordinary sew 
ing machine operator, and therefore neces 
sitated the care of the machine under such 
condition by a special machinist. 
The present invention has for an object to 

so construct machines of this class that they are susceptible of such changes with quick 
ness and precision, so as to insure the great 
est economy in the operator's time in chang 
ing fröm 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 
a further olbject to providle meer ns for 
changing the spacing of the stities not 
only, independlently of the means for con trolling the range of movement of the work 
but in such manner that this may be quickly 
and accurately effected regardless of the 
skill of the operator. 
The invention his 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 i? especially 
adapted for buttonhole cutting and stitch 

specification of Letters Patent 

Thc invention has for 

l, 

ing machiness of the ????! represented in my 
United States Patent No. 1,179,378, of April 
11, 1916. According to the present invention, 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 feedin 
mechanisms are connected with this shaft for coöperation in the feeding of the work 
and the production of stitches, the feering 
mechanism comprising á traveling work 
holder and a feed-wheel connected there-- 
with and adapted to impart to it traveling 
movements suitable 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-frack engaged 
by a follower connected with the stop-mo 
tion whereby both the starting and stop 
ping of the inachine shaft is effected. The 
controlling wheel is further provided with 
ti Erning means which are active while the 
main-shaft is at rest, during which period 
its froulsion of the feed-wheel acts 
through various connections to perform cer 
tain operations auxiliary to the production 
and spacing apart of the stitches around the 
buttonhole. The machine preferably contains button 
hole cutting mechanism comprising travel 
ing Coiperative cutting elements actuated 
by a cutter-shaft independent of the main 
shaft and adapted to be automatically cou 
pied to and uncoupled from a continuously 
running driving element connected with the 
source 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 in the per 
formance of a buttonhole"roducing cycle. 
The invention will be understood 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 hracket-arm standard in section and the 
parts above the section plane removed. Fig. 
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3 is a rear side elevation of the machine 
an fig. 4 a bottom plan of the same. Fig. 
5 is a front end elevation of the machine 
and Fig. 6 a rear end elevation thereof with 
the racket-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. 7 is a 
perspective view, representing various op 
erative parts of the machine with the frame 
represented in dotted lines. Fig. 8 is aper 
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 
is a perspective view of a portion of the 
stop-motion , controlling Inechanism. 

Figs. 11 and 12 are perspective views of 
the lower work-clamping elements and their 

rrier, respectively, with certain accessories. 
Figs, 13 and 14 are perspective views and 
Fig. 15 a sectional plan of parts of the 
work-clamp side-shifting means. Fig. 16 
is a perspective view of a portion of the 
clamp-spreading means. Fig. 17 is a per 
spective view of the feed-wheel and the 
means for imparting turning movements to 
the stitch-forming mechanism. Figs, 18 to 
21, inclusive, are perspective iews, and 
Fig. 22 a sectional plan, representing de 
{{fle† certain coöperating 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 sectional elevation representing 
the needle-jogging 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 

Fig. 29 is a perspective 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, 
As 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 iupright. shaft 8. 
Secured upon the upper end of the shaft 8 
is the hub 9 of a bevel gear 10 beneath 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 
ent of t' tubular shaft or sleeve 15 sur 
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rounding the shaft 14 and adapted to rotate 
independently 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 unison, 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 arrangerhent 
of parts, the needle mechanism of the pres 
ent improvement is similar to that of 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 reciproctory move 
ments from connections including the pit 
man 19 and the crank-ement 20 secured 
upon the forward end of the needle-actuat ing 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. In the present needle 
jogging mechanism, the forked arm 24 of 
the angular switch-lever embraces a lateral 
pin 25 of an intermediate lever 26 full 
erumed 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 lateral jogging 
movements of the needle. 
The loop-taking rechanism coöperating 

with the reciprocating and jogging needle is 
preferably constructed substantially in ac 
cordance with that of my Patent No. 
1030,046, 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, Coöperating with the threaded looper 29 and working transversely 
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thereof is the loop-detainer 34. The looper 
mechanism coöperates with the laterally 
jogging needle 23 in the production of a 
chain-stitch over-seam. 
The work-holder and 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 by the legittlinay tra velig slide 
plate 38 monted in a suitable slideway in 
tie to. ( f the el 1. 
The slitle-late 35 has is its forward ell 

the closely spaced in etches 39 entered by the 
healed pivotal stids k() lepending from the 
adjacent forward corriers of the swinging 
clin-lates 41. The studs 4 are letach 
aily confined within their respective notches 
39 y means of the angular spring-plates 40 
secured upon the untier sile of the cross 
slide-plate 35 and notched in their adjacent 
eilyres to entrace an engage the heads of 
tle, respective studs 4) below which they may 
be pressed to release the studs for removal 
of the clap-plates 4. 

Each of e clan p-plates has securel upon 
its rearwar end a bearing bracket compris 
ing the spaced upwardly extending plates 42 
foruled at opposite ends with apertures 43 
ai || 44 to receive respectively the clarip-art) 
file rain-it 4i all the camp-closing rock 

', sa ft 4(i. 
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lo the floru - pils 45 re 
mounted by sitable means the rear ends of 
the clamp-arins 47 each carrying the pivot 
lly mounted clamping fogt 48 with ser 

rated lower face opposed to the 'orrespond 
ingly serrated faces of the work-clairping 
porticus 49 of the clamp-plates 41 whose ad 
iace it edges are recessed as usual to afford 
clearunce for the stitch-forming mechanism 
in the s,ti ("jing, of buttonholes. The rock 
shaft 40 is rovided with the usual depend 
ing cam rojections 50 acting lipon wearing 
plates 51 overlying the clamp-arms 47 and 
serving to depress the latter it opposition to 
their lifting springs 52. An adjustable 
stol-screw 53 sustained by the rock-shaft 46 
engages one of the wearing plates 51 to 
limit tle closing movement of the shaft and 
tappet-arms 54 also carried by sail rock 
schafts and engaging stop-lugs 55 adjustably 
secured to the bracket members 42 serve to 
limit the clap-opening movements of these 
rock-shafts. - 

on the adjacent ends of the rock-shafts 
46 are secured the ¥ extending arms 
56 and 57 which are provided with pin-and 
slot (onnections for instring the clamp 
opening and closi?ìg movements of said rotºk 
shafts in Ilison. Suitably joirna led within 
the bell is n transverse feed-shaft 58 upon 
which is fixed the feed-wheel 59 formed with 
te rearwarly extenling tul)lar hul) (5{). 
The wheel 59 has in its forward face the 
work-feeling cam-groove (51 which is en 
teral by a stud (52 intermediate the ends of 
a lever till:3 ha ving its hub 64 journaled upon 
tle fixed? fulcrum-stud? 65 and connecte at 
its opposite end by mens of the link 66 vith 
a lugu 67 depending fror the work-holder 
sistaining slide-plate 38. Through the de 
se ribed econnections, the feedl-wheel imports 
t the work-holder longitidinal traveling 

8 

movements having a range which is uniforni" 
forfall buttonhol? prodlucing cycles. 
The feed-wheel is constructed with a pe 

ripheral cam-groove 68 which is entered ? 
a roller-stud 69 at one end of the side-shift 
rock-lever 70 fulcrumed intermediate its 
ends at 71 and having at its opposite end 
the depending boss 72 apertured to receiye 
the pin 73 terminating at its upper end in 
the stud 74 carrying the anti-friction roller 
75 which enters the guideway 76 of a block 
76 segured to the under face of the 'cross 

65 
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slide-plate 35. Through the described con 
nections, the work-holder derives from the 
feed-wheel uniform side-shift lovenetits in 
each buttonhole producing cycle. 
The boss 72 has in oile side a longitudinal 

slot 77 with countersunk recesses 78 at the 
ends to receive the head of the clamp-screw 
79 whose shank passes through the slot TT 
and enters a threaded aperture 80 in the pin 
73. By retracting the screw 79 sufficiently 
for its head to emerge from either of the 
cavities (8, it may be used to shift the roller studi 75 upwardly or downwardly, respec: 
tively, into or out of the guideway 76' of 
the cross slide-plate 35, the turning of the 
screw in either of the extreme positions of 
the pin 73 serving to lock its head within 
the respective cavity 78. 
When the roller-stud 75 is retracted from 

its normal position in the guideway 76, the 
rock-lever () is a lated to move idly with 
out effect upon the work-holder, and the ma 
chine is adapted for stitching straight but 
tonholes, litler this condition of adjust 
ment, the set-screw 81, normally screwed 
into a holding aperture 82 of the boss 72, is 
introduced into a 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 accidental lateral shifting of the work 
holler «liring the operation of the machine. 
Similarly to the machine represented in 

my said latent No. 1,030,046, the needle 
lar bearing sleeve 18 has fixed thereon the 
pinion 84 engaged by the rack 85 which is 
in tria connected for reciprocation with the 
slide-bar 86 journaled in the machine frame. 
The thatlar spindle 87 of the rotary turret 
32 has fixed thereon the pinion 88 meshing 
with the rack 8) sectired in the forward end 
of the slide-l var 9() whicªl is monted in bear 
ings within the base 1. The bars 8(3 and 90 
are rigidly. Connected by means of a frame 
member 91 securel i pon the bar 90 and hav 
ing an upwardly and forwardly projecting 
arm 92 carrying the coupling plate 93 en 
braced by the spaced collars 94 upon the bar 
86 and formed with a noteh 93 embracing 
the bar 86. 
The frame 91 is connected by means of 

the link 95 with the upper end of a swing 
ing lever 96 having its opposite end the ap 
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ertured ioss 97 journaled upon the fixed 
stud-pin 98 and having intermediate its ends 
a laterally projecting boss 99 carrying 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 by, 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 1' and 1' and the longitu 
dinaily extending member 1' having a 
rearwardly offset portion 1' sustaining the 
fulcrum-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 general construction to 
that of my Patent No. 1234,252, 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 1' 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'. 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 initial 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. 
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 lateral arm 114 of an angle 
lever fulcrumed concentrically with the stud 
110 and having a depending arm 115 formed 

The driven 
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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 
any position of circular adjustment. 

pon the hub 112" of the gear 1 12 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 di 

70 
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80 

rection by means of the clutch-pawls 122. 
which are mounted upon diametrically (fp 
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 upon the hab 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 stitching period, these 

95 
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impulses being transmitted through the de 
scribed train of gearing to the feed-wheel 
shaft and through it he the feed-yheel fixed 
thereon, and hence relative feeding rive 
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 
a 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. 
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 
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wardly beyond the points of the adjacent 
teeth and in circumferential alinement with the smooth, peripherafportion 132 of the wheel. Between the peripheriil portion 132 

6 and the last ratchet-tooth of the preceding 
series there is a pawl-lifting incline 133, and 
between the ºpposite, end of said smooth pe ripheral portion and the first tooth of the 

Loan abrupt shoulder 134. The controlling 
wheel 129 has upon its rearward face a stop 
succeeding series# ratchet-teeth there is, 

imotion controlling annular rib 135 cut away 
upon one side to forn? a ental recess 
terminating at one end în the inclined shoul 

15 der 136 and at the other end in an abrupt 
shoulder 137. a 
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 
lits to receive the , ?ame . (Figs. 3 and 4). Within said recess the controlling wheel is 
shown provided with thumb-screws 139 

25 whose heads afford handles by which one 
controlling wheel of a set may be retracted, 
afterwiidrawal of the spring locking-platé. Y 138 for eplacement by another which may 
be similarly locked in place. , 
The peripheral teeth 130 of the controlling wheel of element are adapted for engage. 

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 having 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 
rock-shaft 145. The rock-shaft 145 has se 
cured thereon intermediate its ends the 
crank-arm 146 (Fig. 7) pivotally connected 
by means of the link 147 to the strap 148 
embracing an actuating eccentric 149 formed 
upon the hub 150 (Fig. 1) of the loose belt 
wheel 151 mounted upon the main-shaft 5 
and constantly driven by a belt connection 
with the source of power in a manner well 
kmpwn. 50 The pawl-bar 141 thus performs constant 
reciprocating movements and 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, 
two step-by-step, partial rotations at a com paratively rapid speed, which partial rol 
tations are supplementary to that imparted 
by the feed-actuating mechanism before de 
scribed in producing a complete rotation of 
the feed-wheel for each buttonhole produc 
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ing cycle. "g: pawl-bar 141 is normally maintained 
liftedl out of operative relation with the pe: 
riphery of the controllingwleel by means of 

i; 5 the anti-friction roller 152 (Figs. 7 and 8) 

s 

nuo inted upon the stul 153 projecting from 
the inner face of a depending holding artu 
154 ha ving its hitl» 155 loosely journaled 
lipon the fulcrum-pin 156 mounted in a bear 
jing bracket. 157 sustained by tie machine, , , 
fraine. The arm 154 has an extension 154 
provided with an ear 158 to which is at 
tached one end of a spring 159 having its 
????! en el attaclhed to a fixed piin 160 (Figs. 4 and 8) y means of which the 75 
roller-stad 152 is normally pressed against 
the side face of the pawi-bar 141 beneath 
which it snaps when the pawl-tooth at the 
end of the bar 141 rises sufficiently in its 
engagement with the inclined face of the 
ratchet-tooth 131 or the inclined shoulder 
133 adjacent the peripheral portion 132 of 
the controlling wheel. The roller. 152 is 
preferably of slightly taper form toward its 
outer end so as to act as a wedge under the 
impulse of the spring159 to give the pawl 
bar a supplemental 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 constitutes a continuously rotat 
ing power element. The tooth 131 and 
sholder 133 on the feed-cratrolling wheel 
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129 constitute tripping means carried by the feed-shaft 58 for effecting the discoinec. 
tion of the atter from pawl 141 and its 
actuating connections with the pulley 151. 
The hub 155 of the arm 154 las a later 

ally extending arm 161 having an upturned 
tooth 162 with an upwardly and forwardly 

10 

inclined operative face adapted for engage 
ment with the similarly inflined face of 
a tripping pawl 163 fulcrumed by means of 105. 
the screw-pin 164 upon the 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 lo 
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 
be moved in opposition to the spring 168 to 
disengage the flat nose of the pawl-tooth 115 
from that of the arm 181 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 
loose constantly driven belt-wheel 171 which l 20 
is driven by means of an encircling belt con 
nected with the source of power. The belt 
wheel is formed in its inner face with the cam-groove 72 having at one point in its 
periphery the eiecting block 173 with op- 125 
positely inclined ends. This cam-groove is 
adapted to be entered by the spring-pressed 
and normally retracted plunger-pin 174 
Inounted within a socket in a boss 175 upon 
one of the arms 176 of a plural-armed rock- . 130 
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nel way 
.185 connected at opposite ends with an eye 

6 

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 buttonhole-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 is ejected by 
means of the block 173. 
The lever-arm 17 carries at its outer end 

the roller-stud 180 which is adapted to en 
gage the upper edge of the lateral crank 
armr 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 lepression of the re 
spective clamping feet 48 upon the work. 
The depending lever-aril 178 is connected 

beneath the top of the base 1 by means of 
the link 182 with a depending lug 1S3' of a 
slide-plate 183 mounted ina sitable chan 

184 of the base, Fig. 7. A spring 

of the lug 183'' and a stud of the base 1 
serves to draw the slide-plate S3 at the 
link 182 forwardly inte, normal position. 
The slide-plate 183 has a lateral lug 186 
sustaining the screw-pil 1, which a lords 
a fulcrum for one end of a Swinging latch 
lever 188 having at its opposite ent the lip 
turned lug 189 normally pressed outwardly 
by means of a spring 190 secturel at one end 
to the screw-pin 187 and having its oppo 
site end resting against the lug 19. 
When the machine is at rest... the lug 18 

normally rests against the side face of the 
depending portion of the transverse heat 
191 of a rocl-lever 192 (ligs. 2 and 16) 
fulcrumed intermediate its ends upon the 
stud-screw 1933 and having ('n) here'te i with 
its oppositely extenting an one in if it link 
194. The other end of said link is 'innected 
to one end of the rock-lever 195 which is 
fulcrumed upon the stud-screw 1: ti amel is 
connected at its opposite ends with khe tog 
gle links 197. The fulcrum-stud 196 is sus 
tained by a cross-member 35' of the cross 
slide - plate 35, and the fulcrul - stats 19:3 
is similarly sustained by one of the oyer 
lying plates. 19S seeured 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 
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201 adapted to engage the head of a stop 
pin 202 sustained by 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 
lates are pressed toward each other for 

such engagement of the stop-pins 202 with 
the stud-pins 201 by means of springs 205 
securel 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 20 upon the 
plates 198. 

in the rocking of the plural-armed clamp 
closing lever, the slicle-plate 1S:3 is first 
drawn lackwardly by the lever-arm 17S to 
enable in the lug 18;) to snap outwardly be 
lin, tle leal l!)l of the lever 192 after 
which it its return movement it turns the 
lever 192 poil its fulcrum and thereby 
straighters the toggles 195, 197 and forces 
al: it the slicle plates 199 which correspond 
i grly sprea els fhe clamp-plates with their 
coöperative work-clan elements. In this 
spreading movement, a stol-pin 208 upon 
the late 19 serves to prewent tle over 
throw of the lever 192. 
(otected with the spreading rock-lever 

1975 at its junction with the link 19 to 
w:tr: d t le rearward side of the machine is 
ont º arm of a tappet-lever 209 fulcrumhed in 
termediate its encls upon the screw-stud 210 

On the cross slide-plate and having an 
opositely extending arm whose outer end 
lick within the range of movement of one 
en of the trip rol 211 slielingly mounted? 
within the base of the bracket 157 and hav 
ing at its opposite end the upwardly ex 
ten ling lug 212. The lug 212 is normally 
(iisposed within the range of action of a 
can 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 can 213 advances 
the trip rod to engage the tappet-lever 
which causes the bending of the toggles and 
the unspreading of the work-holder. 
Connected at one end with the lever-arm 

to is a link 214 pivotally colnected at its 
opposite end with a crank-arn 215 fixed 
upon the forward end of the rock-shaft 166. 
The actuation of the lamp-closing lever 
acts through the described connections to 
rock the shaft 166 and to thereby impart 
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oberative movements to the crank-arm 165 
carrying the tripping 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 21 
of the starting rock-lever having a depend 
ing arm 218 and a forwardly extending arm 
219 formed at its free end with a lateral lug 
220 having an elongated aperture to receive 3. 
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the upper end of the treadle rod 221 ha ving 
at its upper end the spaced thrust-nuts 222 
and provided below the same with 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 fulcrumed 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. 
The starting lever-arm 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 resting upon the edge of 
the tripping aim (Fig. 19). Lying within 
the range of movement of the tripping arm 
is a lateral 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 
lub 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 a 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 14 when the latch-tooth 242 engages the inclined end of the notch 174 to 
force the plungerpin backwardly, so as to 
maintain its head slightly retracted from 
the range of movement of the ejecting block 
13 of the cam-groove 172. 
When the treadle rod 221 is draw 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 tie latter 
into engagement with the stop-pin 241, 
thereby retracting the latch-lever 238 in op 
position to its spring to release the plunger. 
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in 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 
cain-groove while the latch-lever 238 re 
mains in retracted position. 

In the rocking of the clamp-closing levt r 
by engagement of the plunger-) in with its 
actuating carn-groove, the plunger-pin is 
carried laterally with the lever-arm 16 and 
engages the tail of the release lever 230 
which is thereby rocked to carry its stud-pin 
235 below the end of the tripping arm 2:31, 
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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 engagement 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. Upon the tripping of the latch 
arm 226 at the completion of a buttonhole 
: 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-motion 

may be employed in the present machine, 
one constructed in substantial accordance 
with that of the U. S. patent to E. B. Allen, 
No. 863,129, of August 13, 1907, is rº??? serted in the accompanying drawings. The 
driving pulley or belt-wheel 151 is provided 
in its forward face (Fig. 6) with a substan 
tially cylindrical cavity 244 having a slightly 
projecting segmental friction surface 245 at 
one side of a diameter passing 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 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 clutch-wheel, diametri 
cally opposite which is a segmental beari Tigr 
cavity 252. At opposite sides of the cavity 
252 the clutch-wheel is formed with a le. 
pressed peripheral at 253 to receive a suit 
ably apertured clutch-plate 255. 

pplied to the rearward face of the 
clutch-wheel 247 is the clutch-ring 256 hav 
ing upon its adjacent face the projecting 
thrust-sustaining lugg 257 entering the aper 
ture 251 and diametrically opposite the 
sa.e the cam projection 258 fitted within 
the bearing cavity 252 and having at one 
end of its flattened upper face an inclined 
thrist 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 eccentrie eam-rib 262 outside of the inner 30 
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portion of which the clutch-ring has a back 
wardly extending cam incline 262. A buf 
fer-spring 263 is interposed between the lug 
257 and the opposite end of the spring-cavity 
250 and serves to maintain said lug seated 
against the end of the aperture 251 with the 
clutch-ring swung to one side to engage the 
shoulder 259 of the cam projection 258 
pressed against the clutch-plate 255 and the 
latter in clutching engagement with the fric 
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. This 
tooth has a side face adapted to bear upon 
the adjacent face of the clutch-ring and a 
lower end face adapted to bear upon the can 
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 
notehed end of the connecting rod 272 hav 
ing its opposite end pivotally connected with 
the swinging lever 273 which is fulcrumed 
upon the studi-screw 274 sustained by the 
machine bed. The lever 273 has secured 
thereon by means of the screw 275 the trip 
block 276 formed with the blunt-pointed 
laterally projecting nose 277 having a rear 
wardly and downwardly inclined side, the 
nose 277 being adapted 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 13 when it, enters and 
rests upon the bottom of the segmental cav 
ity until forcel outwardly again by en 
counter with the inclined shoulder 136. The 
consecting rod 272 is drawn upwardly and 
the pawl bar 41 is drawn downwardly ? 
means of an interposed spring 278 by which 
they are yieldingly connected together. 
The rearward end of the rod 272 is sup 

ported in engager.lent with the stud-pin 271 
by means of the lateral lip 279 of a flat 
spring 280 secured to the inner side of the crank-aim 270 and adapted to be pressed 
backwardly to release the rod 272 by means 
of a push-pin 281 passing through the 
crank-arm and attached to said spring. 
: By the means thus described the stop 
lever 266 is maintained normally in stop 
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ping position under the action of its spring 
269, with the nose 277 of the trip-block 
within the segmental cavity of the cam-rib 
135, in which position of the stop-leyer the 
locking tooth 268 is within the peripheral 
notch 260 of the clutch-ring and the clutch 
wheel is maintained disconnected from the driving wheel in which condition it remains 
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until the rock-lever 266 is tilted by Ingage 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 258 as a fulcrum into clutching position. The main-shaft 5 
remains clutched to the driving wheel 151 
until the nose of the trip-block rides off the 
can 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 
267 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 

282 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-screw 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 
na led within and transversely of the base 1. 
Fixed upon the rock-shaft 289 is an arm 
290 formed with a segmental cross-member 
291 having an inclined cam face adapted 
for engagement with the stud-screw 292 
projecting from a plunger-pin 293 slidingly 
mounted within a socket 294 sustained by 
the frame-member 1' and normally pressed inwardly by a spring 293 resting 
against the lateral pin 293’ thereon. This 
plunger-pin is adapted to contact with the 
head of the contact pin 295 aljastaily se 
cured within a R apertre 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 tot 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 return semi-rotation of the stitch-form 
ing mechanism. Secured upon the rearward end of the 
slide-plate 38 by means of screws 297 is the 
laterally extending plate 298 provided with 
the upstanding triangular-shaped cam-lug 
299 having convergently inclined cam-faces 
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lipon the inner side. In the travcl of the 
work-holder bet ween cutting anal stitchung 
is sitiotis, these can-faces engage the de 
peniling a rinn 800 of a tripping member hav 
ing its til 31 journaled upon the fulcrum 
pin 1., a u provitled with a lateral arm 
is 2 adaptet for engagerient with the lateral 
arm (39.f the tripping pawl 163. To in 
sure against the immediate return of the 
stul 152 to holding position before the ini 
tial les("ent of the paw-bar 141 from its 
elevatel position preparatory to the initia 
tion of the quick motion of the feed-cam, it 
is retained temporarily in retracted position 
ly engagement of the flat nose of the pawl 
tabeth 1 (33 with that of the armi l (31. \fter 
the pa wl-bar las come into action und when 
the quick motion of the work-holder is in 
progress. the encounter of either inclined 
face of the 'am-lug 2:1:1 by the arm 3)() of 
tle tripping member insures tle tripping i f 
the pawl 133 to release the holling arm 1.5 
so as ti pernit the ad van 'e of the stil 52 
lerneatlh tle hur 1 4 1 vvheen the att er is next 
liftect sufficiently in its (perative engage 
ment with the controlling ºlenie at 1:2). 
The buttonlnole (rutt ingr n 'crihan tsn t } f t i e 

present machine is or may be constricted 
substantially in ac'erordlanc'e wit li tlh ;at l » f t he 
I. S. patent to E. B. Allen. No. 1.13.5.::33.1 : 
April 13. 1915. The cutter-sha ?t 17ih ºarries 
the shal eº:ams :30:3 and :30) 4 for effertigº 
the closing of the cutting elements pil the 
work in the cam-disk 305 formed in 14' 
face with the cam-grroove 306 for effecting 
the tri veling in i vements of the critter te 
tween retracter and cutting positions. It 
his also fixed upon its front end the disk 
37 carrying a spring-pressed radially nov 

ole slittle-block 308 ha ving a clutch -tooth 
3); for engagement with stuitable titch 
teeth upon the loose belt-Wheel 171 the con 
trol of this citch-tooth being effected by 
means of the swingring lever 310 fut lºrurmed 
upon the base at 311 and formed at its free ent with the cam-plate 312 ('operating with 
sail clutch-lug in effecting the connection 
anti cisconnection of the cutter-shaft with 
the belt - wheel 171 for a single rotation 
?? 1?. The eams 303 and 304 are adapted for en 
yra gement with the upper and lower catter 
levers 313 and 314 which are mounted upon 
the fulcrum-pin 315 sustained by the slide 
plate 316, said levers being maintained in engagement with their respective cans by 
means of the spring 317. The upper cutter 
lever has letachably secured in its forward 
arm one cutter-block or anvil 31° of an in 
terchangeable series of such blocks of dif 
ferent lengths, and the forward arm of the 
lower cutter-lever carries a silewise shift 
able holder 319 in which are secured the 
eyed cutting knife 32) and the straight 
laded cutting knife 321 each adapted to re 

place the other in cutting relatio with ole 
of the locks 31s. The fulcrum- 'a ri yir 
slide- plate 36 las connected therºw It ºne. 
'1) || 1 ) f the link-bar 322 ha v in its (), posite 
end yokel to embrace the cutter-staf : 7.) 
ancl provided with a roller-stui 3:23 e inter 
in:r the rail- (rove 3 }{3 of the lisk 3. fr. ln 
wich the citting le vice le rives its trave 
ing mo venients to warel : nel frº ») «ºutting 
position. 

Fixel lot the feed- wheel shaft is is a 
lisk 32 provide with a tripping pil it 3:25 
a lapted to engrage one en of tle tirili , lev er 
326 wich is ftlerine inter ei:te its 
elds tipe on the stuull-scºre w 327 al has its 
opposite end normally in tripping relation 
with a lependling extension 31' of the rut 
? lever 31{}. As the feet-wheel 
sha ft ne: rs the en el of a conplete rotation 
“erresp of nºdirus with a loitto indh ole protu ing 
cycle, the triping point :32, eitages the 
te ver 326 al te rel v. effects the utrin-re 
leasing movement of the controlling ever 
31 whereby the citter-shaft is riven a copy 
rative rotation for effectin yr het operation 

( )f the "tit ting levice to ("tit the jore , i nisly 
aaLLS LLLLLLL t LLL LLAS SSEES 
til (nt leer harts. The tripping soit ::25 
1:1 ving passel the lever 3:6. the lat ter is re 
t It'?) “l ti) initial positi 1 l)y mealis ( ; f the 
s ring 32S, 

Il li '' : 2 i is slow" yn yr i vide ! in its 
ut » bºº ! " * \\ it !) la elhammelwº:y in wiri vºlº is 
fit te vel i li ve siis ir tri - rol 3' };a vir its 
re:r war i en pivota liv ("nie-t el rit !, tiiv 

LLLELSSL S SLS S0S0S LLL S LLaS SSSSS S SS 
ft sler:1 mei 11 en tie feet wlheel slip ft is tijl 
or viole witl a li ta' rible rall notifi :;: 32 fi T em 
rigenerit \viti tij i atop-lin ::33 sust:lineci Ivy 
the la seº í liit its it o vennet. 
To the throw- 11 lever 33) is pivotaly 

connected oe is if a lik 3:34 having its 
opposite end "one (tel with the upwardly 
extending a rinn 3.3 of an inglº-lever flui 
“rinne to the rock-sla ft i 15 : « ha ving 
a backwarly and i wa rill virvel in 3:30 
whose tipper a met ti »rvwa relly * : vt .. ) ( iing ex 
treinity is a lateri te e gaggiº te la 4 eral ex 
tension 22 of the lit (-; r. 2. 3. lt link 
3:34 is nornally ( !ra w ?a ºk w:ar, y fy means 
of the spring 3:37 kronecting the same wil 
a stil por the los I wilereiy tlle throw 
out lever 33() is yel lingly maintaineri with 
one ent of its seripheral li?t ('l 3:3:2 in en 
gagement with the sto-pi: 3.33 ai the trip 
rol 3:24). (''onstituting a 'iliw i-- "?" vali?e 
section of the le ver 3:2. is in "tive re 
lation vith the controlling ºver st ersion 
31° 1' (Figr. ). 
When it is desire i to rev i normal 

operation of the citti:: te vice, als in the 
case of break: ºre « ºf tlle t à l'e: Ir rotiner con 
litios unir which th", ºttir of a lot 
torni ol i slit is not i les i revº . t i 1 e t r w - ot 
le vºl :33) i 3 ) :ally dra w in 
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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 326 is ineffective to 
effect the clutching of the cutting mecha 
nism with the belt-wheel 171. At the same time, the lever-arm 336 is advanced to trip 
the latch-arm 226, thereby permitting the 
restoration of the starting lever 218-219 to 
initial position in readiness for actuation to 
initiate a succeeding buttonhole producing 
operation. o 

Fixed upon one of the clamp-operating 
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 
path of movement of the end of a spring 
retracted trip-rod 339 having its adjacent 
end portion journaled in an alpertured 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 342 of a bell crank 
fulcrumed upon the fixed stud-screw 343 and having a rearwardly extending arm 344 
sustaining the stud 345 carrying the anti 
friction roller 346 adapted for engagement 
with the operative edge of a 'an-plate 347 30 

40 

O 

which is secured to the face of the can 
disk 305. vn 

Mount?dupón a lateral arm 348 of a lug 
349 rising from the arm cover-plate 35) is a 
tension device of well-known form, com prising the separable thread-clamping disks 
351 normally pressed together ly means of 
the spring 352 whose tension is adapted to 
be relieved from said disks by means of the 
axial pin 353. Overlying the free end of 
the pin 353 is the cam-faced heal 354 of a 
prisl-bar 355 slotted in its per portion te » 
emborace the gide screw - pir 356 and hav 
ing an en largecil base 357 witl» (‘‘am-slaped 
lower and rearward edgre. The har 355 is 
normally drawn downwardly and for 
wardly by means of a spring 358 connect 
ing it with a pin 859 upon the standard 2. 
whereby it is normally maintained in 
ici with tle side of the lub 1657 of thic 
rank-arm 165, and a tooth 360 upon the ad jacent edge of the bar 355 is adapted to be 

introduced into a detent notch 165' of the 
h Lab 165' when the arm 165 is in normal 
position. ... - 

When the stitch-forming liechanism is at . 
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 
on the tension disks, but in the initial op erative novernet of the 'swinging arm 165, its detetit-fetch165' acts as a can element 

to eject the round-nosed tooth 360 whereby 
the spring 358 is caused to draw the release bar 355 into lower or releasing position, 

35 wherein the notch in the inner or operative 
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face of its head 354 (Fig. 6) will come into 
register with the release pin 353. In the 
opening of the work-clap ?y engagement 
of the trip-rot 3:39 with the tappet-arm 3:38, 
the rocking of the bellera nik 3342 :34-4 caliuses 
the engagement 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 which position it is 
locked by entrane of the to th:33) into the (lete t-notch (35. 
Depending from tle arm (over-plate 35 ) 

is a well 361 laying in its bottom: trans 
verse slot to receive the upper side of a 
(or pot in take-it can comprising spaced 
(lisks 352 fixed to the tiliar shaft or 
sleeve 15. Iivotally not inted within a 
transverse chaniel of the cover-plate 350 
ly means of a in 333 is a cross-par 364 
(“arryingir tilne (lepeling arus 335 formed 
with tla real eyes at their lower en els and 
en "ae" ing the take- ("ain-lisks. The 
º'r »ss-liyat r slistai?is als » : le pendir plate 
:366 (entering the space interne li. te the 
take-up lisks 362 ani provile with t | 
trved thread-guiling slot 367 of which the 

lo » Wºer en al ter' nin hates iui register with the 
til real-eyes of the armis 365. le luar 33-4 
i? :)-(?"n?:illy maintained in operative posi 
tion by means of the spring 368 (Figrs. 1: and 2*). 
The take-it disks 362 are of similar eon 

if () 

8) 

f) () 

t9r, ell being fornied upon opposite 
siles of its axis of lovenient with active 
edge !pºrtions " at «li flerent distaunces from 
slich axis. The inner euges of these disks, 
or the se learest tlhe axis, act ton the 
needle-thread passing through the guide. 
eyes of the arms 365 in the coöperation of the 
non-threacle looper an el spreader with the 
neelle in greater degree than the opposite edges in the slice’eeding reciprocation of the 
needle in 'ofiperation with the threatlel 
looper. The object of this is to accommo 
date fire take-up to the slightly diferent 

() () 

) 

conditions involved in the employment of . alternately aseting loop-taking die vices of 
clifferenit character, são as to sere the rut 
nost eficiency in the control of the needle 
thread in its in anipulation by the loop taking elements under all conditions. 
The tubular shaft 15 is shown having se cured thereon the cam-disk 369 peripherally engaging the roller-stud 30 upon the de 

pendling arma 371 of a rock lever fulcrume 
upon the pin 372 within a slot of the cover 

5 

2 ) 

plate 350 and having an upwardly extend. 
ing arm ('arrying a contact screw-pin :37:3 adapted for engagement with a plunger-pin 
874 of a needle-thread nipping device of well-known form. . . R. 
As indicated in Figs. 2, 4 and 6, the rear. 

ward sie of the housing recess in the base is closed by means of a door 375 recessed 
upon its inner side and mounted at its lower G 
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el ge por the pivotal stud-screws 373 se as 
to Swing outwardly to expose the parts 
XV ithin s terlin recess. being het in close i pepsi 
ti i y means of the letet spring 37. 
l'assing le iugrt i wise through this, tio por areº 
the threat-gruiting tubes 3 N f : " : it 
i r t le lower stitelning tre el a ! ! e gitt i 
1, lº for varl en , f the rincline frey 
wi ich they are le? to the pop-taking mech 
· is na beneath the el-plate. 

As represented in Figs. 1 to 7 of the di": "x"- 
igs, the various operative parts of the in: - 
cine are in the positions which they assure 
at the completion of a buttonhole producing 
cycle and in readiness for a succeetlig cycle. 
The drawing down of the treadle rol 221 
rocks the starting lever 21s, 219, which is 
retained in running position by leans (if 
the spring-pressed latch-arm 226. In its op 
erative movement, the starting lever carries 
the tripping arm 231 against the stud 235. 
thereby tilting the release lever 236 into en 
tage net with the stop-pin 241 and locking 
the intel-i-ver to the stili nuoving starting 
lever, whereby the latch-tooth 242 is disen. 
giged frcin the plunger-pin 14 and the lat 
t 'i' released for engagement with the clan 
osing cam-groove 172. The severa! ele 

nents referred to remain locked together in 
extreme position undler the detaiying activo 
of the latch-arm 226 while the lural: 'ine 
clan-closing lever perforts its ei'itive 
ovement, in the course of which f is 'il 

counter of the inwardly projecting sition 
of tie plunger-pin 174 with the tai the 
release lever 236 tilts the latter tijl, it's Ti'- 
spective fulcrum and thereby shifts tit: still 
235 eyond the oriter extrenity of the tri 
oinar a runn 22:31 and releases the litel -- ver 
238 w:iri, incier the action (pf its s lirin r. 
; : sistes « rota et relation wit la the w:ide ºf the 
lunger-pin 174 and snaps into the listic if 
: * : t t ger ti, its ejer-tion from t ' {': - 

::: y"; , , y' i y te block 17:3. 
l'he : les ºnt of the le ,’er-arn, 17 ºperate: 

i itial to close the claip whiclis spre: 
i; the retirin movenient of the sellii 
je ver-art 178. as before describeri. 
lever-arn í 76 |erforris its te -an-fr : 'lamp 
fºlosing i el sprei ling Ii ove'i ents. the cross 
shaft 1645 is rockey! througi, the link at || 
te trippig via wi “arry in yr ar 1 i 5 its ille 
for virti and º pa rative luark w rod me venetit 
:: t?u cji: ; {*}? of which tle a w| 1633 re 

T’; ‘t’ s : : : ; e ?: oiingir tari 1 + in its 
ter , sitio, y rein the stud 12 is lisºr 

gage' i from it is te' i 'constantly re-e'i yr i'r oli'r tir i gr 
i: i l’ar 14 which is thus periliitti's ti as 
ime le rative relation with tle shorter se 
... if a w -teeth 30. *s te controlling wheel 1241 performs 

tlh , iitit 1 stage of its -tu) - x-step rotary 
mo, e 1 : It in communicatin: to the feed 
wheel its preliminary accelerated navement 

as the . 

L. 

t 9 shift the work-toller frota crittig i « 
stitchjn li sition, the for w I rol i line fa 4 " 
L LLL EElLLSSLSS S0SS SSLLSD0LLaSS S SSL LLLaaS 
, siç i ti; e : "II) 3t)(), t here i ty i fting the i ri); 
32 wse egagement with the armi 16 of 
the tripping pawl serves to disengage the 
atter from the member 161 of the holding 
:n and pernits the latter, under the action 
of its spring, to carry the stud 152 into con 
tact with the sile face of the pawl-bar 141 
and to snap leneath º tlhe samme when tilne 
pawl-bar is next lifted sufficiently by en 
gagement of its nose with the incline 133 of 
the controlling wheel. Just prior to this action the nose 2 (f 
the tripping block 276 rides up the incline 
shoulder 136 of the ean-rib 135 for effecting 
actuation of the stop-motion, thereby initiat. 
ing the stitching and nornal work-fee iing 
(perations which continue until the Those 2.7 
rides off the shoulder 137 to terminate the 
stitching and work-feeding operations. \s 
the slide-block 267 of the stop-motion levice 
rises under the action of lhe cam 232, the 
cam element 291 acts through the describel 
connections to thrust outwardly the plainger'. 
pin 293 and thereby retract the holding artin 
isk for disengagement of the roller-stud 1.52 
from the pawl-bar 141, thereby permitting 
the atter to restine engagement with the 
longer series of rat ("let-teeth 1:3) of the 'on 
trolling. wheeli 1:2 w?nich (ts. as in tle in: - 
tial stage of the cycle. to ripart an acceler. 
stel in verment te the feel-wheel in return - 
ing the work-holder to initial position, i. 
the {{ }{ "se i jf which the re; }' \\': '; ': 'e of 
tiel «"; nu - turº :2499 en c'aoui Inters; tiº au run :3{}() an«l 
cases the release of the holding arm 154 for 
final er tragen lent of the lawi-bar under the 
artion if its si ing at the completiºn of the 
bittonhole - ' ti ing cycle. 

i 1st as tie i eti-wheel shaft is omplet 
ing a rotation, the tripping point 3:25 of the 
lisk 324 engages lº tri-le ver 326 which 
slifts the etter- ( “ 1 t rolling le ver 31 ) ac 
initiates tle (' tlingir of the catter-shaft 
with the J« »ose belt-wheel 171 for effecting 
the cutting peration which is produce 
by the means before lescribed. As the cut 
ting elements retire after a littonhole cut 
ting action. the ("an 21% acts i pon the trip 
rol 2 1 1 to break the chimp-spreiding togrgle. 

at substintially the sane time the cam 
»late 347 er i inters the stud 345 which acts 
| in the tai - - rni 338 through the de 

scribel corin tions to open the work-holder, 
while til er gagement of the stud 345 with 
t le tensí i l'elease har 355 acts to open the 
celle-thre: tensic device which remains 
open by engagement of the troth 36? with 
the detent motch 165'? antil the starting 
mecha is nt is again operatel. 
One of the n) any ractical advantages of 

the present inachine. as thus described, is 
the accessibility of the moving parts, and 

| : 

. 
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particularly those which are liable to re 
uire more or less attention, substantially all of which are so disposed that they may 

O 

- 
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be reached without turning over the ma 
chine frame. While the various features of construction and arrangenient 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 olservel that the function of the 
set of interchangeable pattern or controlling 
wheels, as hereinbefore lescribed, is to adapt 
a given maehine, without adjustments de 
pendent upol, tie skill of an attendant, to 
produce buttonholes of lifferent 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 luttonholes having one 
of the desired contours. It is evident that 
the present invention includes within its scope neehanism including a controlling 
wheel or element provided in itself with 
neans acting directly to effect a variation 
in the normal relative travel between the 
stitch-forming mechanism and the work, as 
disclosed, for instance, in my pending ap 
lication Serial No. 179,139, filed July 7. 
it. - 

lIaving thus set forth the Jhiture of the 
vention, what I clain herein is :- 
E. : a buttonhole sewing machine, in 

(?ornhoi?nation, stit(*h - fo»]?ning i1nstrtimentali - 
ties, a work-holder, a sewing shaft and driv 
ing connections for actuating the-stitch 
forming instrunientalities and for relatively 
feeling the latter and the work-holder to 
sew around a buttonhole, anel a rennovable 
feed-controlling element distinct fron and 
cosperating with said triving connections 
for production of a latto) hole of il given 
contour and replaceable y a diferent con 
trolling element adapted to coact with said 
triving connections for production of a bit 
tonlole of clifferent contour. 

2. In a buttonhole sewing machine, in 
combination, stitch-forming mechanism, a 
work-holder, feeding mechanism including 
an actuating element and a follower therefor for producing between the stitch-forming 
mechanism and the work-holder relative 
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 andi replaceable by another 
controlling element without change of the 
coöperative relation of the actuating and 
follower element of the feeding mechanism 
for effecting variation in said range of 

1,339,782 - 

movement in the coöperation of the work 
holder with the stitch-forming mechanist. 

3. In a buttonhole sewing machine, in 
combination, stitch - forming mechanism, feeding mechanism for producing relatiye 
feeding movements between the stitch 
forming mechanism and the work and com 
prising an actuating member and a follower 
sustained in permanent coöperative rela 
tion there with and means for imparting to 
sail member in consecutive periods rela 
tively slow and rapid operative movements, 
and a removable controlling element for con 
trolling the relative lengths of said periods. 
and replaceable by a controlli 
element for changing the relative lengths o said periods. 

4. In a buttonhole sewing machine, in 
combination, stitch-forming mechanism, ac 
tuating means therefor, coupling means for 
effecting the connection and disconnection 
of the stitch-forming mechanism and its 
actuating means, and means including a re movable controlling element for determining 
the timing of said connection and discon 
nection and replaceable by a different con 
trolling element for changing said timing. 

5. In a buttonhole sewing machine, in 
combination stitch - forming mechanism, 
feeding mechanism including a feed-wheel, 
and a follower sustained in permanent 
"oöperative relation therewith, and actuat 
ing means 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 element for changing the period of 
action of sail actuating means upon the feed-wheel. 

(5. In a buttonhole sewir machine, in 
combination, stitch - forming mechanism, 
feeding mechanism including a feed-wheel 
and a follower sustained in permanent co 
operative relation there with, actuating 
means for said feed-wheel, and means in 
cluding 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 producing rela 
tive feeding movements between the stitch 
forming mechanism and the work and com 
prising a feed-wheel and ineans permanently 
connected therewith for imparting thereto operative movements during stitching pe 
riods and means for imparting thereto further movements intermediatestitching 
periods, and a removable controlling ele 
ment for determining the relative periods 
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• cyf action of the feed- wheel artiu:Uting theans 
and replaceable by a different controlling 
(leºn't fer cºla Ingring the rºl; t i ve ” lºngths « of 
sa il perie pels of a “tion. 

5. S. li a buttonhole sew itnr ii: u 'liii ' , iii 
'º i Juli 1: t i on. a stuporting fraine'. D-tit“ - 
riig e hanis, feelini ''lis 

(' pri : l » risigº a feel - wheel » erº : teºrit lyº 
m) intel in said frame anci intet it is for 

i () prolucing the necessary relati A e feeding 
ni venets between the stit (“? - forrig 
nechanism and the work in sew ing a rotte 

' buttonhole, anel a renovable" fe“ i - 1 - 
, tri lingr. element normally coin('('te' ; 
15 i ovable with stil feed-wheel and i 14 til 

I om said frame accessibly and uit district 
eily to facilitate replacement by a differ. 
pent corintrolling element. 

9. In a buttonhole sewing narie. i 
20 'olualitiation. a supporting frane. Stitt'l- 

forningr. I neeharisili, feeding lieri: nisill 
('omprising a feed - wheel permaliently 
no inted in sail frame and connections for 
producing the necessary relative feeling 

5 novºnnents bet ween tlhe stitºl - ferrning 
ºnnechanism at the work in se wing ar nl 
a i ttonhole, a renovable fee! cºntrºlling 
clement normally connected to an in valle 

- with said feed-wheel and mounted upon 
30 said framme accessibly andl unobstrictedly tº 

facilitate replacement by a different - I - 
tre ol ling element. andl a dileta?? ole la crking 
« le vics" for confining sail cont rolling elle 
left in position. 

35 1), II, a buttonhole sewing nachie, in 
conibination, stitch - forming niechtalism. 
feeding rehanism comprising a feel 
wheel for producing relative firiliir 
movements between the stitcl - for ingr 

40 mechanism and the work, a renov alle co1.1- 
trolling element, au axialy (leta ºhable 
driving connection bei \vee'?: the sahne t?l 
said feed-wheel. and a lockingr le vice for 
confining i stail controlling element axially 

45 in operative relation with sail feel-wheel. 
11. In a buttonhole se wir na cline, in 

combination, stitch - forming mechanism, 
feeding mechanisna ('on prising a feed 
wheel, a removable controlling wheel nor 

50 mally maintained in drivil relatiot with 
said feed-wheel and replaceable by a dif 
ferent controlling wheel. and actuating 
means for innparting te the feed-wheel a 
dartial rotatiºn und for in parting tº t!“ 

55 feed-wheel through said contrôlling wheel 
a further partial rotation. 

12. In a buttonhole sewing Ina ("line, in 
'(in bination, stitch - forning 'claisin, 
feeling mechanisma con prising a feed 

60 wheel. a removable controlling wheel nor. 
mally maintained in driving relation with 
said feed-wheel and replacealile by á dif. 
ferent controlling wheel, actum atingir neans 
for inparting to the fe's - wheel a partial 

65 rotation, and actuating : ans acting inde 

periently ther of for it arting to the 
feel-wheel through s:lid controhling wheel 
it further artial rotation. 

1:3. l 1 : tot tº il le se \\ ing nauerline, in 
tº nitt (11. Stitel - forning 111echanisn, 
feelii - leila) is 'imprising a feed 
w lleºl, i l'ere \ a hole “ontre iling wheel lor 
?? ? ?? intaine in diriving relation with 
sail fee - wheel at replace alle by a differ 
4't ("º tre ling w he'el. I tid a (“that ing means 
for it artiff to the fee - white a partial 
itatic and for it arting the feed 
w i el tlh ' il sa i (" trolling wheel a fur - 
tlier tparti:u l rotiation. meras being provilel 
upon sail c, it rolling wheel for effecting a 
(“ ) i plete ri titutit in there Of ('oni posed of two 
artial rotatio is intler the action of its own 

ta 'triatir minera tis, li lil aa 1) interneliate : Ir 
t il rotti on in le'r tlh 'ti on of the first - 

it lied actitating line; it is of the feel-wheel. 
l4. It al litt í mlhole sº with y macline, il 

combination. Stitch-forning mechanism, a 
stop-motion for deterni in the period of 
operation of the sale. feeling mechanism 
con prising a feel-Av hel. renovable con 
trilling wle witl which sa il ?eel-winee 
tie »rmailly nu ovº es in unison and pro via led 
with stol-matic perating lineans, said 
controlling wheel being replaceable by a 
li flºrent ('ont rollir wheel, and actuating 
tears wherely si il controllir wheel is 
novell at different speeds, reslectively. lur 
ing an intermediatº successive operativº 
perit ) is i f the stit('l-forlining nech: nisin. 

!. In a lottonhole sewing nachine, in 
tilitation. Stitch-forming mechanism, a 

stop-motion for loterminiIIgr tle period of 
(eration of the same. feeling mechanism 
"t sin rising a feel-wheel, a renovable ("on 
triliigr wheel with whicli sail feed-wheel 
titlily inces in Ilison and provided 
with 'ili is acting t'otgi sail stop-notion 
to titl ('stallish it interrupt driving? re 
latio let were the stitch-forming mecha 

i?l?ri :?n tl? " say?l?r"" (" ") f » ( ) we'r. S:? il (control 
ling weel being replaceable by a different 
('flit rolling wheel, all tuating means 
werly sail controlling wheel is noved at 
«lifferent speels, respectively, during and 
if ( !rmine i tº si c'essive º operative periods of 
thi stit 'h-forning nechanism. 

li. In a ottonliole sewing mechine, in 
i' inlination. a frame comprising a base 
with a laterally open housing recess, stitch 
forming mechanism, feeding mechanism. 
a litil a removable controling element mount 
et i in sail recess of the lase and replaceable 
by : clifferent controlling element for action 
por said feeding mechanism for determin 

ing the length of the period of action of the 
feeling mechanism while the stitch-forming 
techanism is in action. 

17. 11 a buttonhole sewing machine, in 
combination, a frame, comprising a base 
with a laterally open housing recess, stitch 

U 

5 

y 

, 

() 

15 

O 

5 

20 

25 

30 



14 

forming mechanistin, feeding mechanism 
coil risitig a feed-wheel mounted in said 
|; * : ; in leiðendent actuating means for 
s: i fºl-Wince of which the one comprises 

5. it renovatle controlling element disposed 
within sail recess in the base and replace 
a ble ly it clifferent controlling element.' 

1S. In a buttonhole sewing machine, in 
comination, a frame comprising a base 

to with a laterally open housing recess, stitch 
fi'i sing nechanism, feeding mechanism 
('til rising a feet-wheel mounted in said 
last', ; ; ) i ij dependent actuating means for 
sa i i fere - wheel of which the one comprises 

15 a rein () valie controlling element disposed 
withi sail recess in the base and replace 
all y a different controlling element, said 
(' introlig ellerent la ving provision for 
ciet e liri!!itur tlie lengtli ( i f the period of ac 

26 t ( ) i? each of sail at tilting means. 
13. ii a lyttonhole sewing machine, in 

t’s jiiation. Stitch - fortning mechanism. 
feeding mechanist coin prising a feed 
wl-el, ail intermittently moving actuating 
gear, un justable carrier. means for se 
citring it it the desired position of adjust 
et al a renovable intermediate gear 

i inte si tlere on an a la oted to transmit, 
rije stie on from said actuating gear to the feed 
w" ('el and replaceable by a gear of different 
siziº fer vatrying the speed of movement of f is fee : ... yet. 
2 }. In : buttoninole se wing machine, in 

continati,i), stitcl - forning mechanism. 
feeli i tr rite('lanislli t'i jii prising : feed 
Av ha{ + - . : i internnittently roving aned posi 
tively (lriven actuating gear, a removable 
intermediate gear through which motion is 
trinsmitted from said actuating gear to the 
feeli-weet and replaceable by a gear of dif 
ferent size for varying the speed of move 
met of the feed-wheel. and an adjustable 
carrier for sail intermediate geair with 
re: as for securing it it a fixed position of 
| lijstanent throughout a romplete lutton 
hole-prolicing cycle. 

2i. In a littonicle se wing machine in 
- Cimination, stitch ... forming mechanism, 
feeding mechanism comprising a feed-wheel 
: : l ire lependent actuating mens therefor 
of which the one comprises a removable and 
rela'eale motion - translitting element 
: in the other 'ontrises a removable and re 
placeable contkolling element for determin 

5 in g respectively the speed and length of 
movement of the feed-wheel during a stitch 
i) ser periodl. - 

22. In a buttonhole sewing machine, in 
coin ination, a frame comprising a base with 
a laterally open housing recess, stitch-form 
ing mechanism, and feeding mechanism. 
comprising a feed-wheel and independent 
actuating means therefor of which the one 
comprises a removable and replaceable no 

65 tion-transmitting element disposed within 
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said housing recess and the other comprises 
a remoyable and replaceable controlling elle 
ment also disposed within said housing re 
cess for determining respectively the speed 
and extent of Inovement of the feed-wheel during a stitching period. 

28. In a buttonhole sewing machine, in 
combination, a shaft, stitch-forming mech 
an?sm operatively connected there with, feed 
ing meghanism comprising a feed-wheel, a 
removable controlling wheel connected in 
lriving relation with said feed-wheel and 
replaceable by a different controlling wheel, 
and means for imparting to it operative 
movements for control of the operation of 
both the feed-wheel and the stitch-forming 
mechanism. - 

24. In a buttonhole sewing muchrine, in 
Colnbination, a shaft, stitch-forming necha 
nism operatively connected there with, a 
stop-inotion for determining the period of 
peration of said 'shaft, feeding mechanism 

including a feed-wheel connected in driv. 
ing relation with said shaft, and a renov 
ble "controlling wheel replaceable by a dif 

ferent controlling wheel and providet! with 
means for operating said stop-motion and 
for actuating said feed-wheel while said 
shaft is at rest. 

2i. In a buttonhole sewing machine, in 
omubination, Stitch-forming mechanism, ae 

titating means therefor, a stop-motion for 
establishing and interrupting operative re 
lation between the stitch - forming mecha 
nisin and its aettating means, and means in 
cluding a controlling element provided with 
a plurality of spaced operative portions, a 
rotary member deriving operative move 
inents from Silic actuating means and to 
which sail controlling element is detachably 
("onnectel in invariably the same fixed rela 
tion blut replaceable by a similar controlling 
element with differently spaced operative 
portions. and connections between said con 
trolling element and the stop-motion where 
ly the latter is actuated to start and stop the stitch-forning mechanism. 

26. In a buttonhole sewing machine, in 
combination, stitch-forming mechanism, ac 
tuating means therefor, a stop-notion for 
establishing and interrupting operative re 
lation between the stitch-forming mecha 
nism and its actuating means, and means 
including a detachable and replaceable con 
trolling element provided with a plurality 
(if relatively fixed operative portions, an 
connections between said controlling elle 
ment a nel the stop-motion whereby the laat - 
ter is actuated to start and stop the stitch 
forming mechanism. 

27. In a buttonhole sew ng machine. in 
combination, stitch-forming and feeding 
mechanisms, cutting mechanisna comprising 
a plurality of carriers each sustajning a cut 
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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 
trombination, stitch-forming mechanism, cut 
ting mechanism including a cam-shaft, as 
constantly running actuator, a work-holder 
comprising laterally separable clamping 
§; a toggle device affording a connection 
tween said jaws, an operative connection 

between the cam-shaft and the toggle 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 
combination, 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 aetuator and 
the toggle device for moving the latter in the opposite direction. 

40. In a buttonhole sewing machine, in 
('ombination, 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, ones 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 member, 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 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 
retraeted from the ratchet-toothet member, 
a retractor for said holding element opera 
tively connected with said clamp - closing 
means, and a tripping element operated 
through a connection with the work-holder : citating means for disengaging said re 
tractor from the holding element. 
42 In a buttonhole, sewing machine, in cut in oination, stitch - forming' mechanism, 

work feeding means comprising a ratchet 
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toothed member, a constantly reciprocating 
paw adapted for engagement with said 
ratchet-toothed member, pawl-lifting means, 
a holding element for maintaining the pawl 
retracted from the ratcilet-toothed member, 
a plurality of independently actuated and successively acting means for disengaging 
said, holding element from the pawl, and 
means in lependent thereof for establishing 
operative relation of said holding element with the pawl. 

43. In a buttonhole sewing machine, in 
combination. Stitel - forming mechanism. 
work-feeding means comprising a ratchet 
toothed menuiper, a constantly reciprocating 
pawl a lapted for engagement with said 
'atchet-toothed member, pawl-lifting means, 
a holding element for maintaining the pawl 
retracted from the ratchet-toothed member, 
a plurality of independently actuated and 
successively acting 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 re&ngagement of said holding 
element with the pawl. 

44. In a buttonhole sewing machine, in 
combination. Stitch - formuing mechanism, a 
controlling stop-motion therefor, work-feed 
ing uileans ?tig a ratchet - toothed 95 
member, a plurality of means for driving it 
in the same direction, one of which consists of a constantly reciprocating pawl adapted 
for engagement with said ratchet-toothed 
member, pawl-lifting means, a holding elle 
ment for maintaining the pawl retracted 
from the ratchet-toothed member, means in 
cluding an operative connection with the stop-motioli for disengaging said holding 
element from the pawl, and means inde 
pendent thereof for effecting the reengage 
inent 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 coöperating 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 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 of relative travel. 

46. 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 coöperating therewith 
during the action of the stitch - forming 
mechanism in producing a relative travel in 
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a predetermined path between the stitch 
forming mechanisin und the work, said con 
trolling element being lisposed - accessibly 
in a position exterior to and at one side of 
the machine-frame below the work for ready 
replacement by another conti'olling element 
adl? pted to ????????? a change in said path of 
relative travel. 

47. In a seving 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 coöperating there with 
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 

5 

transverse to the machine frame and dis 
posed accessibly in a position exterior to and 
laterally of the machine frame for replace 
ment by a other controlling element alapt 
ed to effect a change in said path of rela 
tive travel, WM 

48. In a sewing machine of the class de 
scribed the combination with the framme, 

5 

of stitch - forming mechanism and feed 
ing mechanism comprising a permanently 
mounted feeling element and a removable 
controlling element 'o6perating there with 
(ltring the action of the stitch - forming 
mechanism in producing a relative travel in 
a predetermined path between the stitch 
forming nechanism and the work, said con 
trolling element ileing 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 franne for replacement by another con 
trolling element a lapted to effect a change 
in sai path of relative travel. 

49. In a se wing machine of tle class dle 
scribed, in combination, a frame, stitch 
forming mechanism, a work-holder, feed-ac 
tilating mechanism for relatively moving the 
stitch-forming mechanism and work-holder 
to sew aroundl a buttonhole, and a removable 
feed-controlling element additional to and 
coöperating with, said mechanism for pro 
duction of stitching in a pattern of given 
('ontour, 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. 

?f). In a sewing machine of the class de 
"rilbed, the combination with the frame, 
of stitch-forming mechanism, feeding 
mechanism and a removable controllingele 
ment coöperating with said mechanisms for 
production of stitching in a pattern of given 
contour, said controlling element being 
mounted upon an axis below the work and 
transverse to the machine frame and dis 
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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. m 

51. In a buttonhole sewing machine of 
- the class described, in combination, stitch 
forming mechanism and primary feeding 
mechanism 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 
Inent for effecting variation in the size of 
saidh buttonhole. 

52. In a buttonhole sewing machine, in 
combination, stitch-forming mechanism and 
feeding mechanism for producing relative 
feeding movements between the stitch-form 
ing mechanism and the work and compris 
ing a feed-wheel and means permanently 
connected there with 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 elle 
ment for changing the relative lengths of 
said periods of action. 

53. In a buttonhole sewing machine, in 
combination, sewing mechanism, a stop-no 
tion therefor, buttonhole cutting mechanism, 
a work-holder, feeding mechanism for rela 
tively moving the sewing mechanism and 
work-holder in the production of button 
holes of it 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 shifts 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 
stitching is to begin and for controlling the 
times of starting 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. In a buttonhole sewing machine, in 
combination, stitch-forming mechamism, ac 
taating means there for including a 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 includ 
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ing a continuously rotating element, a feed 
shaft, a main 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 
said shaft and said rotating element when the stitch-forming mechanism is started, 
and one-way acting connections for driving 

the stitching 
operation from the stitch-forming mecha 
nism actuating means. - 

55. 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 mechanistin and the work-holder, a feed wheel driving member having a progressive 
step by step movement in one direction, one 

25 way acting connecting means between said 
driving member and feed-wheel whereby 
said main feed-wheel may be driven in one 
direction only by said member, stitching 
feed actuating connections between said 
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stitch-forming mechanism and said member, 
and rapid feed actuating connections be 
tween sail 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. 

i{3. In a buttonhole sewing machine, in 
combination, the driving element, a feed 
shaft, a feed-wheel connected to said feed 
shaft to rotate at the same speed as the 
latter, automatic connecting and disconnect. 
ing means between said driving element and said feed-shaft, stitch-forming mechanism, 
an automatically controlled stop-motion 
therefor, means for tripping said automatic 
connecting and disconnecting means into ac 
tion at the beginning of a buttonhole-pro. 
ducing cycle to initiate a relatively rapid 
movement of the feed-shaft, means actuated by said stop-motion för 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 
latter 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 sewing machine, in combination, stitch-forming 
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mechanism, a work-clamp, feeding mecha 
nism, automatic clamp unspreading and 
opening means adapted to act at the end of 
a button-hole-producing 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, buttonhole 
cutting mechanism adapted to act automati 
cally to cut the EE at the end of a 
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. 
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59. In a buttonhole sewing inachine, in 
combination, stitch-forming mechanism, a 
work-clamp, feeding mechanisin, buttonhole 
cutting mechanism alapter to act automati 
cally to cut the buttonhole at the end of a 
stitching cycle, autoimatically actuated means 
for opening the work-clamp, and manually 
controlled means operable ????? a cycle of 
operations for preventing the action of the 
cutting mechanism and the opening of the work-clamp. 

60. A buttonhole sewing machine coin 
prising, in combination, stitch - forming 
mechanism, a stop-notion therefor, a work 
holder, feeding mechanism for producing 
relative movement between said stitch-form 
ing mechanism a?d the work-holder and in cluding rapid actuating means, a readily re 
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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 mechanism and for substantially 
simultaneously rendlering saidi rapil actuat 
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 ? 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 the return motion of said rocking ele 
ment for laterally separating said devices to 
spread the work. 
In testimony whereof I have signed my 

name to this specification. 
EDWARD B. ALLEN. 
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