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ALBERT H. DE VOE, OF WESTFIELD, NEW JERSEY, ASSIGNOR TO THE SINGER MAND-
FACTURING COMPANY, A CORPORATION OF NEW JERSEY.

SEWING MACHEINE.

1,416,002,

Specification of Letters Patent:

Patented May 18, 1922.

Application filed December 5, 1916. Serial No. 135,154,

Toall whom it may concern !

Be it known that I. Areerr H. DE VoE, a
citizen of the United States, residing at
Westfield. in the county of Union and State
of New Jersey, have invented certain new
and useful Improvements in Sewing Ma-
chines, of which the following is a specifica-
tion. reference being had therein to the ac-
companying drawings. :

This invention relates more particularly
to that class of devices in sewing machines
having a certain normal operation which it
is desired under certain conditions to modify
either in predetermined degree or to an €x-
tent which may be arbitrary on the part of
the operator. as in the case of machines emi-
ploving means for imparting lateral jogging
movenients to a reciprocating needle, or
feeding or ruffling mechanisms for special
classes of work, It 1s designed more par-
ticularly for employment in connection with
means for shifting the work relatively to the
work-holder of a buttonhole sewing ma-
chine to space the buttonholes apart.

The invention has for one of its objects to
provide, in mechanisms including a driving
element and a driven element ' connected
therewith and deriving operative move-
ments therefrom. manually controlled means
whereby the normal movements of the
driven element may be varied at pleasure
either in a predetermined degree or in a
degree which is arbitrary on the part of the
operator. Tt has for a more specific object
to provide in a buttonhole sewing machine
means whereby the work may be shifted pre-
paratory to each buttonhole stitching op-
eration so as to correctly space apart a suc-
cession of buttonholes in a piece of material,
such spacing being either uniform or varied
in fixed or arbitrary degree.

In its preferred embodiment, the present
improvement is applied to a buttonhole sew-
ing machine containing suitable stitch-form-
ing mechanism and a work-holder  with
feeding mechanism for producing relative
stitch-spacing movements between them.
Cooperating with the stitch-forming and
feeding mechanisms is a travelling cutting
device having opposed cutting elements
adapted in the retracted position of the cut-
ting device to be closed in nipping relation

upon the work and in its other extreme or
advance position adjacent the stitch-forming
mechanism to perform its normal slit-cut-
ting action.

The travelling movements are imparted
to the cutting device preferably from a rock-
shaft having an arm lying in the path of
movement of a projection of the feed-cam, a
second arm of said rock-shaft being opera-
tivelv connected with the cutting device. A

third arm or projection of the rock-shaft is

normally spring-pressed into contact rela-
tion with a stop-plate sustained by a man-
ually operated rock-lever having an arm
which is adapted to contact with a vielding
stop-spring bevond the normal position of
which it may be forced when desirved.

The engagement of the said third arm or
projection of the rock-shaft with the stop-
plate deterniines the normal retracted posi-
tion of the cutting device from which it ad-
vances toward the stitch-forming mecha-

nism a distance corresponding with the nor- .

mal spacing apart of the buttonholes. The
stop-plate is so formed that, upon manual
movement of the rock-lever until arrested by
encounter with the stop-spring, the relation
of the operative portion of the stop-plate to
said arm or projection is changed to a pre-
determined degree so as to locate the re-
tracted position of the cutting device accord-
ingly preparatoryv to its performing an ad-
-ance movement of corresponding length to
the stitching point. The travel of the cut-
ting device may obviously be further modi-
fied by forcing the rock-lever carryving the
stop-plate into any arbitrary position be-
vond the point of contact with the stop-
spring which latter is adapted to yield un-
der the abnormal impulse required to over-
come its resistance. It is evident that the
cperative face of the stop-plate may be so
shaped that the movement of the rock-lever
bevond the initial point of resistance offered
by the stop-spring will cause it to so deter-
mine the retracted position of the cutting
device as to effect either the lengthening or
shortening of its range of movement to
work-presenting position.

As represented in the drawings, the pre-
sent improvement is embodied in the button-
hole cutting and stitching machine forming
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the subject of my pending application Serial
No. 69,644, filed December 31, 1915, and the
several groups of mechanism not directly in-
volving features of the present invention are,
or may be, constructed in accordance with
said application. - .

In the accompanying drawings, Fig. 1 is
a_side elevation of a buttonhole sewing ma-
chine embodying the present improvements,
and Fig. 1* a similar elevation taken from
the opposite side, representing a portion of
the cutting mechanism. Fig. 21is a front and
elevation, and Fig. 3 a plan of the machine.
Fig. 4 is an elevation, viewed from the end
opposite that represented in Fig. 2, showing
the mechanism for producing the travelling
or work-shifting movements of the cutting
device, and Fig. 5 is a perspective view, upon
a larger scale, of a portion of such mechan-
isn. showing certain of its component parts
detached for purposes of illustration. Fig. 6
is an elevation of a portion of the mechanism
represented in Fig. 5, and Fig. 7 is a trans-
verse section of the same through the coup-
ling pin by means of which the adjustment
of the normal traverse of the cutting device
is effected. Fig. 8is a perspective view rep-
resenting that part of the cutting mechan-
ism which imparts to the opposed cutting
elements the work-nipping and cutting
movements. Fig. 9isa detail sectional eleva-
tion representing a modification of the stop-
plate and its positioning means.

As shown in the drawings, the machine is
constructed with a frame comprising the
base 1 from which rises the standards 2 sus-
taining in coaxial relation the main-shaft 3
and the constantly running driving pulley 4
imparting, through suitable cluteh devices
and other connectlons, operative movements
to the several trains of mechanism.

The cluteh devices are controlled to set
in motion surcessively the cutting and stitch-
forming and feeding mechanisms by means
of an endwise movable rock-shaft 5 carrying
at one end the bent crank-arm 6 to which
is attached the treadle rod 7. The rock-
shaft may be actuated to start the machine
either by drawing down the treadle rod 7 or
by pressing down the hand-lever 8 pivotally
connected with the opposite end of the rock-
shaft,

Slidingly mounted upon the base 1 and
confined within ways 9 thereon is the bed-
plate 10 of the travelling stitch-frame sus-
taining the upright post 11 carrying the
lateral bracket member 12 which sustains
bearings in which is journaled the reciprocat-
Ing needle-bar 13 carrving a needle 14 co-
operating in practice with lIoop-taking cle-
ments  sustained by the bed-plate 10,
These stitch-forming elements are suitably
mounted in their respective supports to per-
form ca partial rotation in a buttonhole
stitching cycle through an operative connec-
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tion with the feed-can 15 which derives its
operative movements from connections with
the main-shaft 3.

The longitudinal feeding or stitch-spacing
movements and the lateral side-shift move-
ments are imparted to the stitch-frame by
connections with the feed-cam including
roller-studs 16 and 17, respectively, entering
suitable cam-grooves in the lower face of
the feed-cam cylinder 15.

The non-travelling work-holder of the
present machine comprises a workplate 18,

‘preferably in relatively movable sections

and serving as the lower clamping member,
and the feet 19 and 20 constituting the sec-
tional upper clamping member of the work-
holder, these feet being carried respectively
by the independently mounted arms 21 and
22 adapted to be differentially lowered and
lifted to clamp and release the work by auto-
matically operated means including’ levers
23 and 24 carrying roller-studs 23’ and 24’
entering peripheral cam-tracks 25 and 26 in
the feed-cam-cylinder.

As described in my said pending applica-
tion, the travelling cutting device comprises
a vertically and horizontally movable cutter-
lever formed in two rigidly connected sec-
tions 27 and 28 with an infermediate raised
seat 29 apertured to receive and guide a stud
30 and a steady pin 31 depending from a
plate 32 having an upwardiy offset lateral
extension 33.  Secured upon the extension
33 is the cutter-block or plate 34 disposed De-
neath and in operative relation with the rel-
atively movable upper cutting knife 35 sus-
tained by the overhanging member 36 of the
cutter-lever or frame. The upper and lower
cutting elements 34 and 35 are maintained
normally separated by means of a spring 37
surrounding the stud 30 and interposed be-
tween the head of a screw 38 tapped therein
and the lower face of the part 29 of the cut-
ter-lever.

The lever-arm 27 is formed with a trans-
verse boss 39 in which is secured the pivotal
pin 40 which is journaled in the spaced mem-
bers of a transverse yoke 41 of a swinging
frame 42 carrying the guide-rod 43. The
frame 42 is formed with a cdepending boss
44 embraced between and pivotally connected
by means of the pin 45 with the spaced arms
46 of a link member which are rigidly con-
nected together by the tie piece 47." The
arms 46 embrace between them and are
pivotally connected by the pin 48 with the
spaced lateral arms 49 of a swinging bracket
having a tubular hub 50 journaled upon the
fulerum-stud 50”7 which 1s sustained by the
base 1.

By the means described. the swinging
frame 42 is supported for movement in anyv
direction horizontally around the pivotal
pins 45, 48 and 50" and is restrained against
movement in other directions. The cutter-
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lever, while:having.a pivetal connection.with - m‘eml)«sr ‘%-
said frame.transyverse.totheping.upon avhich.
it moves, sustained «horvizontallv. by thei:
serew 38 estm(r upm»- theitop Of the bd%u(
member 1. sl b

Slhidingly :

The shiape of the umm edge of the tappet-
member 4§ Guw

is a sleeve n(]dpto to: ~downwad
in the desired; position: -ad]ustment h\_ first. mﬂer
means of. the clamp-screws: 52 and provided - rollér red
with . later d“y, extendmw and apertured: whichsin
1)()&5 .)% in; \\hl( 118 Tses

srward edge.avith the
jts d(fpmssmn until:the
ient. straight portion
wer position thus as-
ieipath ef movement
Hersstuds so as to pro-
forked lever: in such de-
ntil- the mllen 82 reach a

& ilpon a md'; 3% (}f' duce,a:d
provide ~1th . parallel. pressed posit
rod 54 embmued bv the ywings 80.01 the sleeve: s thind: fown
56 to vestrain. the. latter against turning,-a:edgewhich,
clamp-screw 61 1)e1nrr apphed to said sleeve sposition.
to secure .it .in. the desn‘?d posmon of; qd-:»» Adjacentst ae
justment.. . - Cghatft 89 is se“med the split hub 84 of an
The bracket ->8 is. shown secuved to the overlving:arm 85 provided upon its opposite
front end of the base 1 with the parallel rods :face \\'1th ‘the \)‘:zwe«}a‘ a.n(lﬂ{)ertm‘ed ears 86
57 and- 59 inclined sto, the .vertical pivotal between which: itiis: i
pins 43, 48 and 50", the rod 43 . being so sus- ~dinal-groove - _Icmnted upon ‘a. plvot‘xl
tained by its swinging frame 42.that it as-. pin 88 passing.: throufrh said .ears. 86 is a
sumes a positiop<in parallelism avith thesrods - lateh-lever-89 avith:an. OlltW‘lI‘(u) offset tail
57 and 59 swhen directly: above-them. corre- .. 90 preésed:; i
sponding with. the. cuttlng position: of..the: 911 1€
cutting elements:. ; S stom.ofia cavity 92 in the arm 85, The latch-
The v ertically drranwed pm B Jever 89 isnopmallvimaintained by its spring

obviously:

affords a fulerum upon which the‘swing‘in;z within: thecgroove 87 .of the arm 85 with

frame 4:2 cand th_e,: connected cutter-le.\'er

its pmwvtm«r 1)01‘tmn ‘H e\tondmv bevond
t - fuie

ting e]eme'}tk to ,,n‘mﬂ‘n path h o
gree of cur\atm‘e .-determmed-»bvf the dl
tances sof the ful('mm ~pin;fro
tion b\ which it-is mamtamed The rovks::
m its uhnstment along the fix PO me] ednie w
57. By xlmnltdneous adm%mmf of thewto. ir

slem es i1 and 56, 1ennth\\1 of their respde- .
: fcul' atuze ..

‘.'mwnm-mally ]0(*1{@.(1
nAuUnison. :

provided at its rear-
inelined gnide wing 95
slative positioning of

Y hm eb\u S8
towei,he; foream

isiprosided upon its opposite
s m-;lmlarl;; disposed lug 96

eTemem& mav, be. cor respondmﬂ’l
The cutter-lever arm. 28 is shoy
with an upwardly e\temhnw hoss: 62
ing a_hall-stud.63 which is embraced.b
strap at one.end, of a link 64 having at.its:«
opposite end a similar strap. em‘m*aomcr the:
ball-shaped extremity 65 of the stud GG,nro.-,‘
jecting laterally: from one: face of ‘the rock- -
arm 67 which is formei with the tubular hub.;
6S. The hub 68 of the rock-arm. 67 is:loosely. &
fitted upon the roc Je-shaft.69 which.is mount: "sp(‘(‘h\: arms. to lock: them
ed in hearings ©0 pm,ootmﬂ' ﬁ'om the top ; fferent:ipositions of ‘relative
of the bed. 1, - . 2 (mwul‘n adjustment. The head of the pin
Fixed upon the rearward: end of, the roc] 02 has a canicalecientnic flange 103" formed
ghdﬁ 69 is.the hub 71 of.aJateral crank-arm- wi tifie:cam-portion.103”” which is
2 carrving the roller-stud 73 digposed with- ifl: 3 onesside at 103777, the outer
in the range of moyement .of, the straight.. -ﬁano‘e homg (uh )tvd fo entm
lower edge 74 of one, blamh 75, 0f
lever 6 fulerumed at 77 npon:the. post
rising from: the base 1. said. lever having
upwm]lv O\tendmg arm. 79 to one.face o
which is secured. by serews 80 the, for'wardh W0
extending. tappet-memher. 81: ., .. cichi
The . anguhr upper; edge: of: the tappet-:

aoe the corv‘espomhnrr edwe of the arm R5.
.IA(‘OH(‘I\ n mm*od apon-the hub 68 of the
h:ub 98 ¢f an upwardly
Formed. with a longitu-

ASS T th meh conm espondmﬂr

;of the arm. 99 agaxmt the'
ralls ofwhich it mav  be
ming to secure the pin against
dsezine the operation of the ma-
The pin may be removed by turning
the saine.toubring the: flatted side of- it

arm 87 upon tne rock-

wstitds- 82 -adjustably
sthe-briacket-plate. 83
upon th phety wof: the eam- \\heel 1hi
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flange into register with the edge of said lip
ind then withdrawing the same for insertion
mto a différent pair of holes. The hub 98 of
‘he arm 99 has a lateral lug 104 through
which is tapped the contact stud-screw 105
provided with the jam-nut 106 for retaining
t in the proper adjustment.

The rock-shaft 69 has secured thereon the
:ollar 107 between which and one of the
earings 70 it is embraced by the spring
L0S having one end secured in said bearing
ind the other end attached to the collar 107.
Fhis spring acts upon the rock-shaft 69 to
ause the point of the contact stud-screw
1005 to normally rest upon the upper warped
aurface of the stop-p%ate 109 sustained by
m upwardly extending arm 110 whose hub
11 is fixed upon the fulerum-pin 112 jour-
uled within a suitable bearing boss 113 of
he base 1. The fulerum-pin 112 has fixed
ipon its inner end the collar 114 between
vhich and the bearing 113 it is provided with
he spring 115 having its opposite ends con-
iected with said parts to insure the normal
ontact of one edge of the stop-plate with
he hottom of a recess 1’ formed therefore in
he upper face of the base.

The outer face of the arm 110 is shown
ormed with an undercut longitudinal
woove 116 in which is fitted a similarly
haped nut 117 entered by a clamp-screw 1158
assing through a slot 119 of an overlying
rm 120 of a plural-armed operating lever
oosely journaled upon the fulerum-pin 112
nd having oppositely extending lateral
rms 121 and 122, Fitted upon the arm 120
5 a sliding cap 123 entered by and movable
cith the screw 118 in its various positions of
>ngthwise adjustment and provided with a
iteral projection in the form of a pointer
24 overlying a scale 125 provided upon a
tteral extension or wing 126 of the arm 120,

The outer portion of the arm 121 is aper-
ared to receive the eyed end of a rod 127
flording a connection with a knee-lever or
readle beneath the machine.

The backwardly extending arm 122 car-
ies at its extremity a lateral stud-pin 198
aving a range of movement about the ful-
rum-pin 112 crossing the outer extremity
f the stop-spring 129 secured at its oppo-
te end upon the lug 130 sustained by the
ase 1 and normally resting upon the stud-
rew 131 of the bhase 1 under the action of
1e thrust-screw 132 passing through a lug
33 upon the hase 1 and locked in the re-
aired position of adjustment by means of
e jam-nut 134, The stud-serew 131 may be
msidered as a stop for predetermining a
rtain definite operative position of ‘the
wing 129, : -

The section 28 of the cutter-lever is formed
ith a boss 28" carrying the roller-stud 135
lapted for engagement by the lower face of
1e transverse rail 136 sustained by the verti-

1,416,002

eal slide-bar 137 which has in its upper por-
tion the slot 138 and at its lower end the
lateral ear 139 carrying the depending stud-
screw 140 which passes through the aper-
tured lug 141 of the block 142 to which the
bar 137 is slidingly fitted. The slot 138
is entered by the shank of the guide-screw
143 tapped 1nto the block 142.

The block 142 is secured upon the verti-
cally sliding rod 144 which is journaled
within the rigid bracket 145 forming a part
of the machine frame and is normally main-
tained in initial upper position by means of
the surrounding spring 146 interposed be-
tween the bracket 145 and a collar 147 fixed
upon the upper end of the rod 144. The
slide-bar 137 is yieldingly maintained in
its lower position, in which it rests upon
a shoulder afforded by the block 142, by
means of a spring 148 interposed between
the head of the stud-screw 140 and the
lug 141,

The block 142 has upon its inner face the
lateral roller-stud 149 adapted to engage the
lower edge of the cam-rib 150 upon the
periphery of the cam-wheel 15, this cam-rib
being provided with downwardly and con-
vergently inclined opposite ends and is in the
form of a plate having slots 151 extending
lengthwise thereof and entered by the fas-
tening screws 152 by which it is adjustably
secured to the cam-cylinder 15, In the rota-
tion of the cam-wheel the encounter of the
roller-stud by the inclined advance end of
the cam-rib causes the depression of the
block 142 in opposition to the spring 146,
the slide-bar 137 being at such time pre-
vented from full downward movement,
under which condition the spring 148 is
compressed.

The spring 146 obviously serves to nor-
mally maintain the block 142, and with it
the shide-bar 137, raised to permit the sepa-
rating of the cutter elements under the
action of the spring 37; but when the block 110
142 is forced downwardly in opposition to
the spring 146 by encounter of the roller-
stud 149 with the cam-rib 150, the spring
148, acting as a vielding connection between
the parts 137 and 142, serves as a cushion 115
s0 as to impose merely a light pulling action
upon the bar 137 which carries with it the
rail 136 exerting a vielding engagement with
the roller-stud 135 and thus depresses the
cutter-carrying lever with sufficient force in 120
opposition to the spring 37 to produce a
mere nipping action of the opposed cutting
elements upon the work preparatory to its
travelling or work-shifting movement to-
ward the stitching point.

The relative timing of the clamp-operat-
ing cam elements 25 and 26 and the work-
nipping cam-element 150 is preferably such
that the clamp remains closed upon the
work at the completion of & buttonhole 130

75

80

85

90

95

100

105

125



i

. 1,418,008

producing period, the initial downwardly in--
clined end of the cam-rib 150 being at such
time closely adjacent to or in contact with
the roller-stud 149 and in readiness to per-
form its work-nipping action at the begin-

~ ping of the next buttonhole-producing eycle

“immediately before the opening of the work-

holder, so that the work is free to be shifted

. between the now open work-clamping mem-
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bers to pesition the succeeding buttenhole
from that just completed.

The rail 136 has at jts end neavest the
stitch-forming mechanism a guiding socket
entered by the plunger-bar 153 suitably at-
tached at its upper end to the connecting
rod 154 which is i1n turn connected with one
arm of a rock-lever 133 mounted upon a
fixed fulerum 156 and having an oppesitely
extending arm provided with a lateral stud

157. The stud 157 normally rests upon the.

cam-disk 138 provided at one point of its
periphery with the actuating projection 139
by means of which the rock-lever 133 is
tilted to reciprocate the plunger-bar 158,
The cam-disk is secured upon the verti-
cal shaft 160 which is geared to roiate
svichronously with the cam-wheel 15 by
means of  the intermeshing gears 161 and
162.  While the relation of these gears is
such-that the plunger 153 performs repeated
reciprocations while the feed-wheel is mak-
ing a single rotation, all such reciprocations
are udle excepting when the cutting device
assumes its advance or work-presenting posi-
tion adjacent the stitch-forming mechanism,
whevein the roller-stud . 1353 comes: into
register with the range of movement of the
pinnger-bar. : : :
In this position of the cutting device the
descent of the plungér-bar and its conse-
quent engagement with the roller-stud 135
causes the forcible depression of the cutter-
lever so as to effect the second stage of its
work-engaging movement wherein the cut-
ting elements are closed together and the
buttonhole -slit is cut in the fabric. The
rise of the plunger-bar 153 and the subse-
quent disengagement of the ecam:rib 150
from the stud 149 obviously permits. the
separation of the cutting elements under the

caction of the spring 37 for disengagement
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of the cutting elements from the work
preparatory to the retraction of the cutting
device to initial position. '
The actuating means for imparting work-
shifting movements to the cutting deviee is
preferably such that. regardless of the ini-
tial position in which it begins such move-
ment. it completes said movement invariably

within the range of action of the stitch-form-.

ing mechanism. the separable pairs of work-
clamping members comprising the work-
holder heing so manipulated as to accom-
modate this movement while remaining open
sufficiently to permit the shift of the work,

ag is fully set forth in my
tion above referred fo.
‘The hand-actuated starting lever 8 is
shown provided near its connection to the
rock-shaft 5 with a depending ball-stud 163
embraced by a strap at one end of the link

pending applica-

o

70

164 having at its epposite end a strap em- -

bracing a ball-stud 165 upon a lateral arm
166 of a collar 167 upon the vertically dis-
posed rock-shaft 168. This rock-shaft has

‘an oppositely extending arm 169 carrying a
-stud-screw 170 which is loosely embraced

by an aperture in the lateral ear 171 upen
one end of the push-rod 172 which has the
lower edge of its opposite end formed with
a notch 173 having a straight upper edge.
The upper wall of the notch 173 rests upon
@ lateral stud-pin 174 upon the upwardly
extending arm 175 of an angular trip-lever
mounted upon a fixed fulcrum-pin 176 and
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having a lateral arm 177 formed with a

lower beveled edge preferably of segmental

form concentric with a center of curvature

. coincident with the axis of the rock-shaft

69 when in normal position..
The beveled edge of the trip-lever nor-

“mally rests in the throat formed by the in-

clined upper edge of the latch element 93
and the adjacent face of the rock-arm 67.
When the starting lever 8 performs its ini-
tial lateral movement at the beginning of a
button-hole-producing cycle, the consequent
rocking of the shaft 168 will produce a slight
idle retractive movement of the push-rod 172
without effecting a consequent movement of
the trip-lever 175, 177; but in case it is de-
sired to prevent the work-shifting movement
of the cuiting device and its consequent cut-
ting action upon the work, the abnormal
movement of the starting lever in the direc-
tion of the arrow, Fig. 3, will turn the rock-
shaft 168 in the opposite direction, thereby
causing the operative shoulder of the
notched push-rod 172 to forcibly engage the
stud 174 and force the beveled arm 177
downwardly so as to retract the latch ele-
ment 93 from its recess 94 of the rock-arm
67, thereby uncoupling the actuating arm
85 from the actunated arm 67, so that the
actuation of the rock-shaft 69 will have no
effect upon the cutting device. The release
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of the starting lever obviously permits the

retraction of the connected parts and the
recoupling of the arms 85 and 67 by the
latch-lever 89 under the action of the spring
91. '

In the use of the machine, the stitch-form-
ing and feeding mechanisms are of course

“initially at rest with the needle retracted

from the work. As before stated, the
work-holder still grips the work and the
cutting device is open and in retracted posi-
tion. :

. When the machine is at rest, the contact
stud 105 rests normally upon the stop-plate

120
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109, as represented in Fig. 5, and, the cou-
pling pin 102 having been withdrawn, the
rock-arm 07 is set in the required relation to
the arm 99 with corresponding holes in the
respective arms in alinement, and the cou--
pling pin reinserted. This determines the
normal retracted position of the ball-stud
65, and hence of the travelling cutting de-
vice having the deseribed link connection
therewith, and insures a normal length of
traverse of the cutting device into stitch-
ing position.

The coupling serew-stud 118 may be loos-
ened and shifted within the slot 119 to ad-
just the relation of the overlying arms 110
and 120 and at the same time set the stud
128 at the required normal distance from
the stop-spring 129 so as to fix the extent
of predetermined increase of throw of the
rock-arm 67 under the action of its actuat-
ing cam, but varying the initial retracted
position of such rock-arm through a manual
shift of the stop-plate 109.

The machine is started by rocking the
shaft 5, either by drawing down the treadle-
rod 7 or pressing down the hand-lever 8,
whereby the feed-cam is set in motion and
acts through the described connections to
first effect the nipping of the work by the
cutting elements and then open the work-
holder preparatory to the advance of the
cutting device toward the stitch-forming
mechanism under the action of the studs or
artuating elements 82 upon the tappet-arm
or follower S1. so as to advance the work
through the work-holder a distance equiva-
lent to the spacing apart of buttonholes for
which the machine has been previously ad-
justed. The upper cutting element or knife
35 s now depressed through the work to
cut the butttonhole slit and permitted to rise
and the separately operable pairs of clamp-
ing elements composing the work-holder are
successively closed upon the work while the,
cutting device retires to retracted position.
The stiteh-forming mechanism is now thrown
into action and the stitching of the button-
hole is performed. after which, through the
ustal action of the stop-motion device, the
machine comes to rest in the initial position
above described.

In the normal operation of the machine in
producing uniformly spaced buttonholes in
an article such as a shoe upper, the cutting
and working of the buttonholes and the
shift of the work to space them apart is
effected automatically without any special
attention to the cutting device on the part
of the operator. However, it sometimes
happens that in different parts of a series of
buttonholes it is desirable to vary an initial
spacing by a fixed or predetermined aniount,
such amount being determined by the rela-
tive adjustment of the arms 110 and 120 as
before deseribed. This change of spacing
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may be readily effected in the present ma-
chine by drawing down the arm [21 prepara-
tory to u buttonhole-producing cycle to such
extent as to bring the stud 128 into contact
with the stop-spring 129, thereby shifting
the stop-plate 109 to the left, as viewed in
Fig. 5, the contact stud 105 thus being caused
under the action of the spring 108 to assume
a new predetermined position upon the stop-
plate 109, and the initial retracted position
of the cutting device being changed accord-
ingly. In the subsequent advance of the cut-
ting device to its uniform advance position
adjacent the stitch-forming mechanism, it
now performs a traverse of different extent
from the normal and imparts to the work a
corresponding advance movement. In case a
further change from the normal work-shift-
ing movement is desired, this may be ef-
fected by moving the lever-arm 121 to move
the stud 128 beyond the normal stopping po-
sition of the spring 129, thereby thrusting
the same backward to such extent as may be
desired so as to give the stop-plate 109 a
movement of an amplitude arbitrarily deter-
mined by the operator, with a corresponding
change in the initial retracted position of the
cutting device.

It is evident that the form and relation of
the stop-plate 109 to the swinging arm 99
and the contact-stud 105 carried thereby will
be determined according to the nature of
the desired changes to be effected 1n the
normal shift of the work to space the batton-
holes: and in the present instance the op-
erative face of the stop-plate is arranged
eccentrically to the fulerum-pin 112 in such
manner that the manual shift of the arm 110
from initial position would effect a retire-
ment of the cutting device from normal re-
tracted position in a direction opposite to
the stitching point. Tt is however evident
that the effect of such movement of the con-
tact-plate may be determined by the form
of its operative face.

In Fig. 9 is represented a modification in
which the extremity of the stop-plate 109
rests upon a stiff flat spring 178 secured
within the recess 177 of the machine base by
means of 2 serew 179, In this case the oppo-
site end of the stop-plate ig shown extended
beyond that of the preceding figures and
samitably shaped. JMWith this construction.
the depression of the treadle-rod 127 acts
as in the preceding figures to effect an in-
crease in the spacing apart of the button-
holes: but by an upward pressure upon the
treadle rod. the end of the stop-plate forei-
bly displaces the spring 178 toward the hot-
tom of the recess 1’ to present the opposite
extremity of the stop-plate to the contact-
stud 105, thereby having the effect of shift-
ing the initial position of the cutting device
toward the stitching point and reducing the
spacing apart of the buttonholes. '
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From the foregoing description, it is evi-
dent that in its broadest aspect, the present
invention is susceptible of embodiment in
different types and classes of sewing ma-
chines involving the manual variation ‘of the
normal throw of a reciprocating element

either to a predetermined degree or to an’

arbitrary degree beyond the same.

In the Luttonhole machine herein repre-
sented, the shifting of the work to space the
groups of stitches of the successive button-
holes is effected by means of the travelling
cutting device with its two-stage closing ac-
tions of which the first involves the nipping

of the work and the second the. cutting of

the buttonhole slit: and it is evident that the
closing of the cutting elements may be. ef-
fected by a single stage movement prepara-
tory to the travel from retracted to-stiteh-
ing position. It is also evident that this
fe: iture of shifting the work to space sue-
cessive groups - of stitches thereon may be
embodied . in machines not provided . with
travelling cutting devices by employment of
special travelling work-shifting means with
provision for gripping the work prepara-
tory to their wm‘k—qdvancmﬂ movements.

Tt is equally obvious that in its several as-
pects the present improvement. is not lim-
ited, in other respects than those above noted,
to the specific constructlon and a,rranwement
of its component parts. in accorddnce with
the present disclosure, but it is susceptible
of modification in very large degree within
the scope of the present invention.

Having thus set forth -the nature of thev

invention. what T claim herein ist— .

1. In a sewing machine. in combination, a
driven element. a driving element -with
means acting through the same for nor-
mally imparting to the driven element uni-
form movements. and means for selectively

varving the amplitade of said movements
either to a predetermined limit or beyond
said limit, said means including a manually
shiftable element and coactmg devices for
arresting movement of said element at a pre-
determined position under a normal impulse,
one of said devices including means which
shifts under an abnormal 1mpulse to permit
further movement of said manually shiftable
element,

2. In a sewing machine. in coml)lndtmn. &
driven element. a driving element with means
acting through the same for normally im-
parting to the driven element uniform move-
ments. and means including a shiftable ele-
ment for selectively varving the amplitude
of sald movements either to a predetermined
limuit or bevond said limit, said last-men-
tioned means including a resistance device
interposed in the path of movement of said
element and a stop for determining a certain
definite operative position of saxd I‘LSIStdn(‘e
device. :

w7
3. In a sewing machine, in combinationya

driven elemient,a driving element with means
acting ‘thxoudh the -same  for-nermally im-

: p.xrtnw to:the driven-element uniform move-
~ments, and: means including a shiftable ele-

ment for selectively. varving the amplitude
of said: movements either to a predetermined
Iimit or beyond- said hmit. said last-men-
tioned means including a resistance device
whieh, when displaced by said element, will
automatically return to.1nitial position.

4. Fnassewing machine, in combination, a
drivenelement, s driving élement with means
acting. through' the same for normally im-
pmtmnr to the driven element uniform move-
ments, means for selectively varying at will
the amplitude of said movements. elthel toa
predetermined: limit or:beyond said limit,
and independent means for adjusting the pre-
determined limit of variation of said move-

‘ments.

5. Inasewing machme in combination. a
driven element.a driving element with means
acting through the same for normally im-
parting to the driven element movements of
predetermined amplitude, means including
a reciprocatory. member for varying at will
the amplitude of said movements in a prede-
termined - degree; and means including a
vielding resistance disposed intermediate the
limits of movement of said reciprocatory

member and serving optionally to arrest the
latter or-to perinit “its continued movement.

6. Inasewing machine, driving and driven

“elements with a° connection between them
for producing normal movements of the

driven element, and controlling means ap-
plied’ to said connection for effecting varia-
tions in the extent of said movements and
comprising a reciprocatory member with

smeans for applving thereto a yvielding re-

sistance at a deéfinite point between the ex-
tremes of its range of movement.

7: Inasewing machine, driving and driven
elements with a connection between them for
producing normal movements of the driven

~element, and controlling means applied to

said connection for effectmg variations in
the extent of said movements and compris-
ing a reciprocatory member and a yvielding
stop therefor disposed at a definite point be-
tween . the e\tlemes of its range of move-
ment.

8. In asewing machine, in combination, a
driving element. a driven element mounted
for to-and-fro movement, a variable opera-
tive connection between said elements for

-producing a variable throw of the driven ele-

ment.-a shiftable device for adjusting said
connection; and means for limiting the

Sthrow-varving movement of said shiftable

device under-a normal impulge. said means
being constructed to permit a further move-
ment: of ‘said shiftable device under an ab-
normal impulse and to return automatically
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to initial limiting position prior to the exe-
cution of a subsequent normal impulse.

9. In a sewing machine. in combination,
stiteh-forming mechanism, feeding mecha-

nism for producing relative stitch-spacing

movements between the stiteh-forming mech-
anism and the work. work-shifting means
for advancing the- work in a curved path
transversely of the stitch-spacing movements
produced by said feeding mechanism, and
adjusting means operable while the machine
is in operation to vary the extent of the
worl-advancing movements,

10, In a =ewing machine. in combination.
stiteh-forming mechanisni, feeding mecha-
nisni for producing relative stitch-spacing
movements between the stiteh-forming mech-
anism and the work, work-<hifting means
for advancing the work in a different diree-
tion from the stiteh-spacing movements pro-
dueed by saud feeding n)o(h.nmsm. and man-
ually eontrolled means for varving at will
the extent of the work- ul\'mcmn move-
ments of «aid work-shifting means Cwithont
stopping the machine.

11. In a sewing machine, in combination,
stitch-forming mechanism, feeding mecha-
nism for producing relative stiteh- -spacing
movements between the stitch-forming mech-

anism and the work, work-shifting means
for advancing the work to said feeding mech-

anism, awd manlmlh actuated means includ-
ing a reciprocatory member and a vielding
resistance therefor adapted to come into ac-
tion upon said member intermediate its lim-
its of movement wherehy the extent of the
normal work-advancing movements may, at
will, be varied to or be\'(md a predetermined
lmm

In a sewing machine. in combination,
itit( h-forming mechanism, feeding mecha-
nism for producing relative stite h- -spacing

movements  between  the  stitch-forming
mechanism  and the work, work- s]nftm(r
nieans for advancing the work to caid feed

g mechanism, nmmml]\‘ actuated means in-
cluding a reciprocatory menmber and a yield-
ing Ieklcttmce intermediate its extreme posi-
tions wherel v the extent of the normal

work-advancing movements may be varied

up to or beyond a predetermined limit, and
means for adjusting the position of said
vielding resistance relative to the extreme
positions of sald reciprocatory member.
13. In a sewing machine, in combination,
stitch-forming mechanism, feeding mecha-
nism for producing relative stiteh-spacing

novements hetween the stitch-forming
mechanism and  the work, work-shifting

means for advancing the work to said feod
ing mechanism, means for adjusting the
]en(rth of the normal wor \-‘1(1\'(1n(4111(r nove-
mvnts and mdmmll\ actuated means In-
chuding a reciproc: atory member and a yield-
ing resistance interposed at a predetermined
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point intermediate the limits of movement
of said reciprocatory member whereby the
extent of the normal work-advancing move-
ments may be varied up to or beyond a pre-
determined limit.

14, In a buttonhole sewing machine, in
combination, stitch-forming mechanism, a
work-holder, feeding mechanism for rela-
tively mo\'mu the stlt( ‘h-forming mechanism
and work- holder to sew amund a button-
hole, work-shifting means including a re-
(ipx'()cat()l'v work-engaging element for ad-

ancing the work to sal(l work-holder bhe-
tween sewing periods. and means for vary-
ing the 1(=n(rth of travel of said work-engag-
ng vlvm(*nt to vary the spacing of the but—
tunho]cs.

15. In a buttonhole sewing machine, in
combination, stitch-forming mechanism, a
work-holder, feeding mechanism for rela-
tively moving the stitch-for ming mechanism
and work- holder to sew around a buttonhole,
work-shifting means including a to-and- fro
moving work- engaging element for advanc-
ing the work to said work- holder, means
connected with and actuated by a moving
part of the machine for imparting a normal
to-and-fro travel to said work- engaging ele-
ment, and means for \'.\1‘\' ng the lenvth of
travel of said work-engaging element.

16. In a buttonhole sewing machine, in
combination, stitch-forming mechamsm a
work-holder. means for produ( ing relative
bodily traveling movements l)et\\'een the
stitch-forming mechanism and the work-
holder to sew around a buttonhole, work-
shifting meaus out of engagement with the
work dm'mn the sewing and adapted to
engage and xd\dm'e the \\m]\ to said work-
holder between sewing periods, and manu-
ally  controlled means for rendering the
work-shifting means ineffective without af-
fecting the operation of the stitch-forming
me('hdnlsm and the work- holder.

In a buttonhole sewing machine, in
combumtmn stitch-forming medmmsm. a
work-holder, feeding mechanism  for pro-
dueing relative bodllv raveling movements
bet\\een the stitch- fol'nmw mechanism and
the work-holder, work- shlftm(r means for
presenting the work to the work-holder. and
manually controlled means operable with-
out stopping the machine for varying the
normal action of said work- &hn‘tm(r means.

18. In a buttonhole sewing adnne in
combination, stitch-forming nw(hamsm, a
work-holder, feeding mochdmsm for rela-
tively mov ing the stltch forming mechanism
and work- ho]der to sew around a buttonhole,
means for advancing the work to the work-
holder Letween sewing peroids. said means
mdudnw a work-engaging element movable
in oppo.slte directions toward and av ray from
sewing position, a stop for limiting its move-
ment in one direction, and means for shift-
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ing said stop to vary the spacing of the but-
tonholes. . '

19. Ina buttonhole sewing machine, in com-
bination, stitch-forming mechanism, work-
shifting means for presenting the work to
the stitch-forming mechanism including a
moving element and a stop for limiting its
movement, manually controlled means in-
cluding a reciprocatory member for shift-
ing said stop mto different operative rela-
tions with said element, and means acting
upon said reciprocatory member optionally
to limit its movement to a predetermined
point or to permit such movement beyond
saild point. ' :

20. Ina buttonhole sewing machine, in com-
bination, stitch-forming mechanism, work-

shifting means for presenting the work to

the stitch-forming mechanism, said means
including a work-engaging element movable
in opposite directions toward and away from
the stitch-forming mechanism, a stop for
limiting the retrograde movement of said
element away from the stitch-forming mech-
anism, means for adjusting the initial posi-
tion of said stop, and manually controlled
means operable at will for shifting said stop
into different operative relations with said
element. R

21. In a buttonhole sewing machine, in com-

bination, stitch-forming mechanism, work-
shifting means for presenting the work to
the stitch-forming mechanism including a
moving element and a stop for limiting its
movement, manually controiled means in-
cluding a reciprocatory member for shift-
ing said stop into different operative rela-
tions with said element, and means acting at
a predetermined point 1n the range of move-
ment of said member for forcibly resisting
its movement beyond the same while per-
mitting its movement throughout the entire
range of movement.

22. In a buttonhole sewing machine, in
combination, stitch-forming mechanism, &
traveling buttonhole cutting device, means
for shifting it toward and from the stitch-
forming mechanism, and means for varying
the length of travel of said cutting device.

23. In a buttonhole sewing machine, in
combination, stitch-forming mechanism, a
buttonhole cutting device, means for shift-
ing it from retracted position toward and
from the stitch-forming mechanism, means
for closing it and maintaining it closed upon

‘the work while in retracted position and
during its travel therefrom, respectively,

and means for varying the length of {ravel
of said cutting device. \
24. In a buttonhole sewing machine, in
combination, stitch-forming mechanism, a
travelling huttonhole cutting device, means
for shifting it toward and from the stitch-
forming mechanism,and manually controlled

. element.

means for varying the length of travel of
said cutting device. )
95. In a sewing machine, in combina-

- tion, stitch-forming mechanism, a travelling

work:gripping device including opposed
work-gripping elements, movable toward
and from the stitch-forming mechanism,
means. for closing said gripping elements

upon the work, and means for imparting

travelling movements to said elements and
comprising an actuating element and a fol-
lower therefor with provision for shifting
of the follower to different positions within
the range of movement of said actuating

26, In a sewing machine, in combina-
tion, stitch-forming mechanism, a travelling
work-gripping device movable toward. and
from the same, means for closing said grip-
ping device upon the work, and means for
imparting travelling movements to said de-
vice and comprising an actuating element
and a follower therefor, normally acting
means for setting the follower at a prede-
termined position within the range of action
of said actuating element, and manually
controlled means for shifting at will said
position without disturbing said normally
acting positioning means.

97. In a buttonhole sewing machine, in com-
bination, stitch-forming mechanism, a work-
holder, feeding mechanism for relatively
moving the stitch-forming mechanism and
work-holder to sew around a buttonhole, a
travelling work-gripping device’ movable
toward and from the work-holder, means for

‘closing said gripping device upon the work,
"and means for imparting travelling move-

ments to said device and comprising a
spring-pressed reciprocatory member con-
nected therewith, actuating means therefor,
and a shifting stop element for determining
the initial position of said reciprocatory
member.

98. In a sewing machine, in combina-
tion, stitch-forming mechanism, a travelling
work-gripping device movable toward and
from the same, means for closing said grip-
ping device upon the work, and means for
imparting travelling movements to said de-
vice and comprising a spring-pressed recip-
rocatory member connected therewith; actu-
ating means therefor, a movable stop ele-
ment for determining the initial position of
said reciprocatory member, means for shift-
ing said stop element into different relations
with said reciprocatory member, and a yield-
ing stop into contact with and beyond which
said stop element shifting means may be
moved. ,

99. In a sewing machine, in combina-
tion, stitch-forming mechanism, a travelling
work-gripping deviece movable toward and
from the same, means for closing said grip-

65

70

75

80

85

90

95

100

105

110

115

120

125



ping device upon the work, and means for
mmparting travelling movements to said de-
vice and comprising a spring-pressed recip-
rocatory member connected therewith, actu-
ating means therefor, a movable stop ele-
ment for determining the initial position of
said reciprocatory member, means for shift-
ing said stop element into different relations
with said reciprocatory member, a stop-
spring within the range of action of the stop
element shifting means, and a fixed abut-
ment normally receiving the thrust of said
stop-spring upon the side thereof engaged
by said shifting means.

80. In a sewing machine, in combination,
stitch - forming ‘mechanism, a travelling
work-gripping device movable toward and
trom the same, means for closing said grip-
ping device upon the work, and means for
imparting travelling movements to said de-
vice and comprising a spring-pressed re-
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a travelling work-nipping device for shift-
ing the work relatively to the work-holder

_between buttonhole stitching operations,

means for closing the work-nipping device
upon the work preparatory to a travelling
movement, and means for varying the length
of travel of said nipping device.

33. In a buttonhole sewing machine, in
combination, stitch-forming mechunism. a
work-holder, feeding mechanism for rela-
tively moving the stitch-forming mechanism
and work-holder to sew around a button-
hole, a travelling ‘work-nipping device for
shifting the work relatively to the work-
holder between buttonhole stitching opera-
tions, means for closing the work-nipping
device upon the work preparatory to a
travelling movement, manually shiftable

‘means for varying the length of travel of

ciprocatory member connected therewith, -

actuating means therefor, a movable stop
element for determining the initial position
of said reciprocatory member, means for
shifting said stop element into different re-
lations with said reciprocatory. member, a
stop-spring within the range of action of
the stop element shifting means, a fixed abut-
ment normally receiving the thrust of said
stop-spring upon the side thereof engaged
by said shifting means, and means for ad-
justing the initial position of said shifting
means relatively to ssid stop-spring.

31.'In a sewing machine, in combination,
stitch - forming mechanism, a travelling
work-gripping device movable toward and
from the same, means for closing said grip-
ping device upon the work, and means for
imparting travelling movements to said de-
vice and comprising an actuating element,
a spring-pressed reciprocatory member con-
nected with said device and carrying a fol-
lower disposed within' the range of action of
said actuating element, adjusting means for
varying the initial position of said follower
relative to the range of movement of said
actuating element, and a shifting stop ele-
ment-carrier operatively connected with said
spring-pressed member with manually con-
trolled means acting thereon for further con-
trolling the position of said follower.

32. In a l})uttonhole sewing machine, in
combination, stitch-forming mechanism, a
work-holder, feeding mechanism for rela-
tively moving the stitch-forming mechanism
and work-holder to sew around a buttonhole,

sald nipping device, and means for render-
ing said device ineffective.

34. In a buttonhole sewing machine, in
combination, stitch-forming mechanism, a
work-holder, feeding mechanism for rela-
tively moving the stifch-forming mechanism
and work-holder to sew around a button-
hole, a travelling work-nipping device for
shifting the work relative to the work-holder
between buttonhole stitching operations,
travel-producing means therefor, means for
closing said work-nipping device upon the
work preparatory to a travelling movement,
and means for rendering said travel-produc-
ing means ineffective,

35. A buttonhole sewing machine having,
in combination, stitching devices and a work-
clamp relatively movable to sew about a
buttonhole, a work-feeder, mechanism for
advancing the feeder, for the purpose of
spacing the buttonholes, while the clamp is
opened and for returning it to initial posi-
tion before the completion of the succeeding

buttonhole making cycle, and means for

varying the spacing stroke of the feeder.

36. A buttonhole sewing machine, having,
in combination, stitch-forming mechanism,
a work-clamp, mechanism for relatively
moving them to sew about a buttonhole,
work spacer, mechanism for advancing the
spacer to space the work while the clamp is
opened and for returning it to initial posi-
tion before the completion of the succeeding
buttonhole making cycle, and means for
varying the spacing stroke of the spacer.

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

ALBERT H. DE VOE,
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