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BUTTONHOLE-SEWING MACHINE.

£,063,880.

Application filed February 10, 1912,

Specification of Letters Patent.

atented June 3, 1913,
Serial No, 676,767,

1o all whom il may concern:

it known that I, Grorur S. Ihmr, a
citizen of the United States, residing at
Strafford, in the county of Strafford and
State of New Hampshire, have invented
certain new and useful Tmprovements in
Butlonhole- Sewing Machines; and 1 do
hevehy declare the follm\mo to be a full,
clear, and exact deseription of the 111\'(\1)[1011,
siuch as will enable others skilled in the art
to which it appertains to make and use the
sanie.

The invention relates to buttonhole sew-
ing machines of that class in which a work
holding « Lunp and a stitch forming mech-
anism are relatively movable to form over-
edge stitehes extuuhng along the sides and
abont the ends of the l)u[t(mh()le

The object of ghe invention is to produce
a buttonhole sewing machine of this type
haviug its various p‘uts and mechanisms
constructed and arranged m an improved
and simplified manner, and having an im-
proved mode of operation whereby the ma-
lmw is adapted to cut and sew a buttonhole
at a greater rate of spocd and in a more
'nnimmlv reliable and satisfaclory manner
than the huttonhole sewing machines hereto-
fore in use.

With these objects in view the invention
comprises the features of construction and
combination of parts hercinafter described
and set forth in the claims.

The various features of the invention will
he understood from an inspection of the ac-
mm[an\mo drawings and the following
detailed description of the machine illus-
irated therein.

In the drawings, Figure 1 is a front ele-
vation of a buttonhole sewing machine em-
bodying the features of the invention in
their |nef01ud forms; Fig. 2 18 a right side

elevation partly in sedmn, TFig. 3 is a plan
view partly in section; Tig. 4is a verll('\l
sectional view on line 4, Fig. 3; Fig. 5
is a central Jongitudinal sectional view look-
ing from the right side of the machine; Ifig.
6 1s a sectional 1)1‘111 view, the section l)omn
taken below the head of the machine; 1*10
7 is a horizontal sectional view on 11110 —1,
Trig. 1; Fig. 8 is a detail sectional view on
line 8”‘3 [<10 15 Fig. 9 1s a similar view

showing Lhe pazts in a different posltlon.
Fig. 10 is a detail side elevation partly in

S(‘(‘“()ll showing the work holding clamp
and cutter with the cutter in eutting posi-
tton; g, 11 s a detail plan view of the
turret carrying the under needle and co-
operating looper, showing the looper in po-
sitton to present the loop taken {from the
upper needle over the point of {he under
needle; Fig. 12 1s o detail vertical sectional
view showing the parts which operate upon
the work; Tig. 13 is a longitudinal section
of the turret carrying the under needle and
looper showing the formation of the under
Toop by the needle; Fig. 14 is a plan view
of the Lurvet with the parts in a similar po-
sition; [fig. 15 is a front elevation partly in
section of the turret and devices carried
thereby ; Ifig. 16 is a detail plan view partly
in section showing the work clamping de-
vices; g, 1T is a sectional clevation on
ling 1717, Tlig. 165 IMg. 18 is a detail plan
view of the gear which forms the carrier
for varions of the operating and controlling
eams; [, 19 1s a sectional elevation on line
19--19 I(](» 18; Fig. 20 is a scctional eleva-
tion showing the starting mechanism tripped
to start the machine; IFig. 21 is a similar
view with the parts in a different position;
Fig. 22 is a sectional clevation showing the
upper thread tension; and Fig. 23 is a dia-
oram  showing the ‘\Lx(mgmnent of the
stitches about the buttonhole.

The machine illustrated comprises gen-
erally a work clamp for ]1()1(11115_,)‘ the material
to be operated upon, a cutter for (ultinﬂ‘ a
buttonhole in the 111&(011,11 stitch forming
mechanism comprising a straight-eye- polnt-
ed upper needle, a curved-eye-pointed under
needle, and a codperating looper, and mech-
anisms for operating the clamp, cutier, and
stitch forming mechanism and for relatively
moving them to properly position the ma-
terial for cutting and then sewing the but-
tonhole, ancd for velatively feeding and
turning the clamp and stitch forming mech-
anism dnring the operation of the stitch
forming mechanism to formm over-edge
stitehes extending along the sides and about
the ends of the buttonhole. The relative
movements referred to are sceured in the
machine illustrated by movement of the
work clamp and by turning the stitch form-
ing mechanism, althongh it will be under-
stood that the mechanisms for effecting these
relative movements are as well adapted for
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moving the cutter and stitch forming mech-
anism, or turning the clamp, and may be
embodied in machines in which the relative
movements are thus secured.

The operative parts of the machine shown
in the drawings are carried by a frame 1
supported on a base 2 to which the frame is

connected by trunnicns 8 so that it may be

swung up to give access to the parts on its
under side which are normally inclosed and
protected by the base.

The work clamping devices comprise work
supporting plates 4 arranged to pass on op-
posite sides of the stitch forming mecha-
nism and connected to the cl‘unp carriage 5
by the pivot screws 6 (Figs. 4, 5, 6, 16 and
17). The work is clamned on the plates 4
by clamping jaws 7 pivoted on the ends of
the clamp carrying arms 8. The clamp arms
are pivotally sm}pm{ed in blocks 9 which
ave provided with ribs engaging grooves 10
in the plates 4, and are held in adjusted po-
sition on the plates by the clamping screws
11 which pass thlough glots in the blocks.
The work supporting plates 4 are forced
normally toward each other by the spring-
pressed bars 12 which are mounted in sup-
ports 18 rising from the clamp carrier 5,
and are provided with depending ends cn-
gaging grooves 14 in the plates. The bars
12 are forced forward by springs 15, and
the forward position of the bars and con-
nected work supporting plates is determined
by adjustable stop screws 16 carried by col-
lars 17 secured to the outer ends of the bars.
The stop screws are provided with reduced
ends engaging holes in the caps for the bar
bearings, and with shoulders for engaging
the caps and determining the inner position
of the work qupportmo p]‘ltes When the
machine is at rest the parts are in the posi-
tion indicated in Figs. 16 and 17, with the
plates 4 in their inner position and the
clamps T open to receive the material and to
position it in proper relation to the button-
hole cutting devices. After the material is
placed between the clamps and the work
supporting plates 4, and the machine is
started, the cutting devices are operated to
cut the buttonhole. The movement of the
cutter is also utilized to close the work hold-
ing clamps, thus simplifying the clamp op-
erating devices and reducing the number of
operating cams. After the buttonhole is cut
and the work clamped, the clamp carriage is
moved forward to bring the buttonhole into
proper relation to the stitch forming mecha-
nism, and during this forward movement
the plates 4 are swung away from each
other to spread the buttenhole. The devices
for thus moving the plates comprise the
cam projections 18 formed on a block 19
and arranged to be engaged by the projec-
tions 20 on the plates. The block 19 is

mounted upon a bracket 21 which is secured

1,063,880

to the under side of the frame 1, and also
forms a support for the under needle turret
and for the clamp carriage b

The devices for cutting the buttonhole
comprise a lower cutter block 22 which is
supported upon the front end of a tongue 23
plojectmo forward from the block 19, and
a cutter blade or die 24 secured in the end of
an arm 25 which projects forward from a
voke 26. The ends of the yoke are pivotally
supported on trunnions 27 carried by lugs
28 rising from the frame 1 (Figs. 1 and 6).
A lever 29 is pivoted to the rear side of the
voke, and one end of this lever is arranged
to engage a cam 30 formed on the upper
surface of the cam carrying gear 31.
other end of the lever bears against a set
screw 32 on the yoke, which may be adjust-
ed to bring the cutter into proper operative
relation with the under cutter block when
the end of the lever 29 rides on to the high
part of the cam 30 (Fig. 10). The tongue
23 and cutter block 22 are firmly supported
during the action of the cutfer by a plate
28" which is secured to the top of the under-
needle turret.

The devices for operating the work hold-
ing clamp comprise arms 33 carried by a
rock shaft 34 and engaging slots 85 in the
clamp arms 8 (Figs. 1, G, 10 and 12). The
rock shaft 34 is mounted in bearings formed
in the supports 13 on the clamp carriage,
and is forced in a direction to open the
clamp by a torsional spring 36, one end of
which is engaged Wlfh one of the supports
13, and the othu end of which engages an
arm 37 extending vertically from the rock
shaft. The upper end of the arm 37 carries
an adjustable screw 38 the end of which en-
gages a bearing block 39 on the cutter yoke
26 when the work clamp is in position to re-
ceive the work. When the cutter is oper-
ated, the movement of the yvoke 26 moves the
arm 37 forward, thus rocking the rock shaft
24 in a direction to close the work clamp.
After the work clamp has been thus closed it
is held closed until the sewing of the button-
hole is completed and the cl‘tmp moved into
position for the removal of the work pre-
paratory to the next cycle of operations.
The devices for holding the clamp closed
comprise a spring-pressed latching pin 40
mounted in a vertical projection on the hub
of one of the arms 33 and arranged to en-
cage a shoulder 41 on one of ’rhe supports
13 (Tlo 12). The shoulder 41 is formed at
the lower end of a bearing 42 in which 2
spring - pressed latch operatmo pin 43 is
mounted to move Verﬁca]lv The latch oper-
ating pin is provided at its upper end with
a V-shaped head 44 arranged to Coopel"Lte
with a stationary cam 45. The cam 45 is
pivoted in a bracket secured to the head of
the machine, and is provided with a tail
piece 46 which prevents movement of the
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:am toward the right in Tig. 12. The cam
is held in normal position I)v a spring 47
which will yield to allow the cam to move
toward the left. When the clamp is closed
by the muvcnmnl of the cutter in cutting the
wmaterial, the lateh 40 snaps up in front of
the shoulder 41 and holds the clamp in

nse(l posnmn During the lut\\,m] nmove-
mont of the clamp carriage the head of the
latch operating pin rides under the eam 45,

and the cam yields to allow the head to pass
hv(‘ly by it.  After the h(\x([ of the pin has
passe the ¢ m] retirns to its normal posi-
tion.  After the buttonhole has heen sewed
the clamp is returned to its initial position,
and during this movement the cam 43 nets
to press the latch operating pin downward,
thus disengaging tlw latch pin from the
shoulder 41 and allowi ing the spring 56 to
open the (L\mp jaws. The opening maove-
ment of the elamp is limited l)\ the engage-
ment of the bearing for the pin 40 with a
stop luof 48.

The clamp ecarriage 5 is in the form of a
skeleten frame, as shown in Mg, 7, which
is provided with bearing surfaces 49 ar-

anged to move freely belween bearing sur-
faces 50 formed on the under side of the
Lrame 1 and on the upper side of the turret
bracket 21. The cavriage is also provided
with bearing surfaces 50 which move l](‘(‘l\’
between surfaces on the under side of the
frame 1 and en suppo 11.ng plates 52 seeured
to the frame (IFigs. 10 and 12). The car-
ringe is moved luntrllmlnmll\' or lengthwise
of (he huttonhole to shift the work from
cutting to sewing pesition, to feed the work
during the sewing, and to return the work
to initial pesition after the buttonhole is
completed, by a cam greove 53 formed in the

under side of the cam carrying gear 31,
which Cnglg(‘s a 1()]]. carvied on the upper

end of a stud 54 secured in the carriage.
The Stu(l pa.s:-,vh 1111‘011;:[1 a pivot block 55
arranged to slide in a slot 56 formed in the
frame 1, and forms a pivet about which the
carriage is swung to move the work clamp
dll(] work later 1llv in sewing along the sides
of the eve of a buttonhole. The devices for
swinging the clamp carriage laterally com-
prise a Tever 57 mounted upen the frame 1
and having one end [)I\UUH'\’ connecled to
a bleek 58 which engages a slot 59 in the
rear end of the carviage. and the other end
provided with a vell engaging a cam groove
formed in the upper face of a gear 60,

The stitch forming devices comprise a
stiaight-cye pointed upper needle 61 which
s avranged to pass through the Tabric at a
certain distance from the edge of the but-
tonhole, a curved-eve pointed under necdle
62 arvanged to pass through the buttonhele
shit, and a ](mpor 63 for taking a loop of
thread from the upper needle and passing it
over the end of the under needle when it is

1,063,880

in its retracted position, so that the under
needle will pass up threugh the loop when it
is advanced.  The needles are arranged to
pass through a threat plate 64 which is ar-
ranged over the under needle as is usual in
this type of buttonhele sewing machines.
During the sewing eperaticn the under nee-
dle is advanced through the loep of upper
needle thread held by The loeper, and after
1 has 10‘1( lied s n|)1w|- or advanced posi-
tien it slightly retracted or dipped to
forum o l< p throngh \\lm D the upper needle
passes i its descent, and then the under
needle is returned to its retracted position.
During the sewing of a buttonhole the stitch
forming  devices are rotated or  turned
through a cemplete revolution, so that over-
sean stitehes are formed along the sides,
about (he eye, and acress the end of the but-
tonhole.  In order that the stitch forming
mec Immsm may be thus rotated, the upper
needle is cccentvieally secured in o bar
meunted to reciprocate throngh a rvolary
head or sleeve, and the under needle and
looper ave meunted in a rotary turret.

The upper uneedle 61 is secured at the
lower end of a hollow needle har G5 which
is mounted to reciprocate through a sleeve
66 and an upper bearing 67, The needle
bar s connected with the sleeve by a key
and slot so that the bar will rotate with the
sleeve while heing free to reciprocate verti-
eally through it. The sleeve is mounted to
furn in a bearing 68, and a sprocket wheel
69 is secuved to the sleeve and is rotated

throvgh a complete revolution during the
sewing of each buttonhole by a chain 70

passing about the sprocket wheel, over the
tightening sprocket 71, and abeut a sprocket
wheel 72 securved to the upper end of a vepli-
eal shaft 3. The needle bav is recipreented
throngh a crank T4 secured to the front end
of a crank shaft 75 and conneeted with the
needle bar by a link 76, the apper end of
which is pivoted to a sleeve 77 surrounding
the needle bar. The erank shaft 75 is driven
from a driving shaft 7S which is arranged
out of axial alinement with the eranle shaft,
:\n(l is connected therewith by differential

rank mechanism adapted to impart a slow
nm\mn(nt to the needle bar during the first
part of its downward movement. and a
rapid mevement to the bar during the lower
part of its reciprocation. This erank mech-
anism comprises a crank |)m 79 on the inner
el of the erank shatt 75 which engages a
cadinlly extending slot 80 formed in an arm
SUowhich is secwred to the forward end of
the driving shaft 78, The shaft 78 carries
a spiral or worm gear 82 which is engaged
by a gear 83 carried by the driving shaft St

The under needle 62 15 secured n a needle
arrying arm 85 monnted upon an inclined
stud 86 which 1s secured in a lug 87 on the
The needle

upper edge of the turret 88.
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arrying arn is reciprocated by an arm 89
projecting upward from a sleeve 90 which
18 mounted to turn about a stud 91 supported
in the turret. The cennection between the
needle carrying avm 85 and actuater arm 89
comprises a voll 92 mounted on the upper
end of the arm 89 and engaging a slot 93
formed in the needle carvying arm. The
actuator arm 89 and slot 93 ave so arranged
that the travel of the roll 92 along the slot
as the actuator arm moves forward ad-

- vances the under needle from its retracted
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60

to its advanced position and then slightly
retracts or dips the needle o form a leop
through which the upper needle may pass,
as indicated in igs. 5, 12 and 13, "The sglot
93 in the needle carrying arm is preferably
curved as shown, since thig reduces the
(hrow of the arm 89 requisite for imparting
the rveciprocation and dip to the needle.
The actuator arm 89 is oscillated during the
formation of each stiteh through an arm 94
projecting from the sleeve 90 and connected
by means of a link 95 with one end of a
lever 96. The lever 96 is pivoted upon a
fixed bracket 97 which is sccured to the
{rame of the machine, and the rear end of
the lever is conmected by a link 98 with a
crank 99 on the end of the driving shaft 84
(Figs. 1, 5 and 12). This construction and
arrangement of under mneedle carrier and
driving connections enables the under needle
to be reciprocated at a high rate of speed
witheut strain or undue wear upon the
parts.

The crank for actnating the under needle
mechanism, and the differential crank mech-
anism for reeiprocating the upper needle,
are so arranged that beth needles are with-
drawn to their vetracted position at sub-
stantially the same time, thus simultancously
tightening both the upper and under threads
to set the stitches. 'This insures a uniform
interlocking of the stitches and location of
the purl.  The slow movement imparted to
ihe upper needle during the first part of its
downward stioke, and the rapid completion
of its reciprocation, enables the needles to
be thus simuitaneously moved to retracted
position. The arrangement of the differen-
tial erank mechanism is such that during the
half rvevolution of the driving shaft 84,
which advances and dips the under needle,
the movement of the upper needle is not suf-
ficient to bring its point below the loop
formed by the upper needle, and during the
completion of the rotation of the shaft 84
which retracts the under ncedle the down-
ward movement of the upper needle is com-
pleted, and the needle returned to its upper
or retracted position.

The eve of the upper needle extends
through the needle substantially parallel to
the line of feed, and the upper thread ¢ is
threaded through the needle in the direction

1,063,880

of the feed so that the thread will draw
freely through the eye during the sewing.
The thread leads to the cye of the needle
through a tension device 102, through the
guides 101 of the slack thread controlling
device, down through the needle bar, and
through a light tension 100 on the lower end
of the needle bar. As the needle bar rises it
acts to draw the upper thread taut to tighten
and set the stiteh, and during the descent of
the needle bav it gives up slack thread be-
tween its eye and the work. A part of this
slack thread is vequired to form that side of
the loop carried down through the work by
the eye of the needle which extends from the
previous stitch to the eye of the needle. The
descent of the needle, however, gives up
more slack thread than is vequired, and the
surplus slack thread is taken up by the en-
gagement of the thread with the upper bear-
g 67 through which the upper needle re-
ciprocates. This bearing is in the form of a
sleeve, the upper end of which is so arranged
that the upper end of the needle bar passes
down within the sleeve during its descent,
thus causing the thread to engage the upper
end of the sfeeve and be drawn back through
the eye of the needle. The slecve is mounted
in the head of the machine so that it may be
vertically adjusted, and is held in adjusted
position by a set screw 67°. When the loop
of thread carried through the work by the
upper needle and held by the looper for the
passage therethrough of the under needle is
released by the looper, the slack thread in
the loop is drawn up about the under needle
by a vertically reciprocating thread finger
101" which cobperates with the thread
guides 101. The thread finger is arranged
to pass up between the thread guides 101 and
is so arranged that it is somewhat below the
thread when the upper needle is in its re-
tracted position. As shown, the thread
finger is secured to the crank 99 on the shaft
84 through which the under needle and
looper are actuated. When the apper nee-
dle is in its upper position the looper holds
a loop of upper needle thread in position
over the upper end of the under needle. As
the shaft 84 turns through a half revolution
the under needle is advanced and the looper
is retracted, and as the looper releases the
loop the thread finger engages the thread
between the guides 101 and withdraws the
slack thread from the loop and draws the
loop up about the under needle. During
this time the upper needle has been moved
slowly down through the first part of its
stroke, and during the continued downward
stroke of the upper needle the thread finger
1017 is retracted and gives up the slack
thread which it has drawn.

The under thread ¢ leads from the eye of
the under needle through a second eye or
guide 103, through a guide eye 104 on the
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thread avm, thence through a fixed guide
105 carrvied on the turret, through a tension
106 on the turret, and thence through the
‘m]l(»w link 95, rom the link 95 the thread
leads through devices which are operated to
pwwnl the twisting of the under and sty
threads one about the other by the rotation
(;I' the turret, which devices will be more
Tully deser ibed howlitoi' As the under nee-
dle 18 vetracted the thread eyes in the needle
and on the needle carrier coGperating with
the fixed thread o'ui(lo 105, draw up the
slack in the under thread and 1ighlvn and
set the stiteh, without the aid or interven-
tion of any additional takeup or thread
lightoning devices.  The stay thread or
cord s leads through the guide in the throat
plate, tlmmnl\ 2 {ruulo 107 in the threc-arm
br 1(]\0L I(S Shich supports the throat plate
and plate 237, through guide eyes 109 and
110, Hm)nnll the hollow link 93, and thence
to the Om(lmo devices qu’c referved to,
\\’hi(“h )10\(11[ twisting of the under (111(1
stay threads nbout cach other. After the
upper noo(l!v has passed down through the
Leop of under needle thread formed by dip-
ping the under needle, and while the under
needle is being retvacted, the looper 63 en-
gages the upper needle thread between the
eve of the needle and the work, and during
the movement of the needles to ‘hoir re-
tracted pusil‘i(:ns‘ arries the loop of thread
thus taken over the end of the under needle,
so that on tlu‘ next upward stroke of the
under needle it will pass up through this
loop of upper Hu ad. Tn the construction
shown, the Tooper 63 is so operated that it
passes the upper needle on the side opposite
to that on which the nnder needle passes,
7, e, on the front side or side toward the
divection of the feed, and is provided with
a heel 111 which is arranged on the side of
the looper away from the needle. The
lcoper is provided with a laterally project-
ing shank by which it is adjustably secured
i one end of the looper arm 112, The
looper arm s mounted upon a vertical pivot
118 carrvied by the end of a horizontal arm
114, The avm 114 iz secuved to the upper
end of a vertieal reck shaft 115 which is
mounted in the turret, and is provided at
its lower end with a radially projecting arm
116, The arm 116 is connected by a link
117 with an arm 118 depending from the
sleeve 90 which earries the needle actuating
arm 89, When the sleeve is vocked to ve-
tract the under needle, the vertical shaft 115
is turned to swing the arm 114 and looper
'-nlvin rarin 112 in a divection t 'nm\'m's'ol_v
of the direction of the feed carry the
point of the looper past the front side of
the upper needle.  Asg the looper carrying
arm 112 s thus moved bodily 1 a horizon-
tal plane it is also swung laterally in the
duectlon of the feed about its vertical pivot

ey ——

113, and as the looper arm completes its
forward movement this lateral movement
brings the loop carried by the looper over
the end of the under needle. T'his position
of the Tooper is indicated in Iigs. 5 and 11,
The devices for swinging the looper carry-
mge arm Iaterally comprises a cam slot 119
fermed in oa stationary plate 120 and en-
gaged by a roll carvied by the looper carvy-
e wrm and arranged on the opposite side
of the pivot L3 from the leoper. The con-
strietion and areangement of the looper
supporling and actuating devices enables
the looper to be maintained under p()sil’i\'o
control and to be actuated at a high rate
of speed without strain or undue f Triction
and wear upon the operating parts.

The turret 88 which carries the under
thread  mechanism and  throat plate s
mounted in beavings formed in the turret
bracket 21, and is provided at its lower end
with a sprocket wheel 121 whielh is con-
neeted with a similar x‘pm( ](u wheel 122 on
the lower end of the shaft 73 by a chain 123
which passes about the sprocket wheels and
over an adjustable ti;z‘hl(‘ning sprocket 124,
During the sewing of each buttonhole the
shaft 73 is turned throngh a complete revo-
hition, and through the sprocket wheels and
chains deseribed, turns the stitch forming
mechanism through a complele revolution.
In the constvuction shown, the rotation of
the shaft 73 and of the stiteh forming mech-
anism s always in the same diveetion, these
parts being turmed votation after rotation
during the sewing of successive buttonholes.
The devices for thus rotating the shaft 73
and stiteh  forming mechanism  comprise
driving connections between the rotary gear
GO and the shaft 73, and a eam ()1)01'-11111;1 on
these connections Lo vary the movement im-
pavted to the shaft 73 and stitch forming
nmechanism by the votation of the gear. As
shown, the driving connections comprise an
arm or link 125, ene end of which is pivot-
ally conneeted to a pin 126 on the gear 60,
and (he other end of which is conneeted by a
link 127 to an avm 128 secured to the shaft
™ (Figs 4, 5, 8 and 9. The hink 125 ear-
ries o voll 129 which travels in a cam groove
30 formed in o dislke 131 which is seenred in
a bracket 132, During the operation of the

stitehe forming mechanism the gear 60 is
driven through a single revolution by o
pinion 133 sceured to a vertical shaft 134,

The upper end of the shaft 134 15 conneeted
by a universal joint (o a shaft section 133,
the upper end ol which earries a worm wheel
136 eneaged by a worm 137 on the driving
shatt 81, Fhrough these conneetions a uni-
form and continuous movement is imparted
to the gear 60 during the operation of the
stiteh forming mechanism.  The cam groove
130 and thv Arms mJ links connecting the
gear and the shafl 73 ave so proportioned
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and arranged, however, that the stitch form-
ing mechanism is held stationary or moved
at varying speeds during the sewing about
the buttonhole, according to the part of the
buttonhole at which the stitch forming
mechanism is operating. In the machine
shown, the parts are so proportioned and ar-
ranged that the first stitch in a buttonhole
is formed at the end of the buttonhole slit,
and the last stitch is completed in the same
needle hole in which the first stitch was be-
gun, as indicated in Fig. 23. The position
of the parts when the sewing mechanism is
started and stopped is indicated in Fig. 8.
During the first advance stroke of the
needles the cam roll 129 moves in the part
138 of the cam groove 130, which is so
shaped that no rotary movement is imparted
to the stitch forming mechanism until after
the needles have passed through the work.
After the first stitch is formed, the roll
travels in a part of the cam groove which
accelerates the movement transmitted to the
stitch forming mechanism from the gear 60
so that the stitch forming mechanism is ro-
tated at a comparatively rapid speed in
forming the stitches across the lower end
of the buttonhole. The rotation of the stitch
forming mechanism is then retarded in sew-
ing along the sides of the buttonhole, is ac-
celerated in sewing about the eye of the but-
tonhole, is again retarded in sewing along
the opposite side of the buttonhole, and is
again accelerated in passing from the side
to the end and sewing across the end of the
buttonhole. In forming the last stitch the
needles pass through the material at the
same point they passed in forming the first
stiteh, and thereafter the cam roll travels in
the part 138 of the cam groove so that no
rotary movement is imparted to the stitch
forming mechanism during the last retract-
ing movement of the needles, and the stitch
forming mechanism is stopped in proper po-
sition for the sewing of the next butfonhole.
By the mechanism described the rotation of
the stitch forming mechanism may be ac-
curately and uniformly controlled while the
actuating mechanism 1s operated at a high
rate of speed.

Asg has been stated, the under thread ¢
and stay thread s ave led through the hol-
low link 95 forming a part of the driving
connections for theunder thread mechanism.
This link rotates with the turret carrying
the under thread mechanism, and the lower
end of the link is provided with a pin 139
which lies between the under and stay
threads and provides two guides for the
threads at the lower end of the link. Since
the turret is turned rotation after rotation
in the same direction, the stay and under
threads would be twisted one about the other
below the lower end of the link 95 if means
were not provided to avoid such twisting to-

gether of the threads. In the construction
shown, such twisting together of the threads
is avoided or counteracted by providing
guides for the threads which are given a ro-
tation for each rotation of the turret, and
by providing a support for one or both of
the thread supplies which turns with these
guides. As shown, one of the thread sup-
plies 140, preferably that of the stay thread,
is carried by a support 141 secured to a ver-
tical tube 142 which is mounted to turn in
an eccentric adjustable bearing 143. The
stay thread is led from the thread supply
140 down through the guiding tube 142 and
thence through a guide eye 144 to the guides
at the lower end of the link 95. The under
thread is led from its supply througha guide
tube 145 which directs the thread from a
point in line with the axis of the guide tube
142 down about the thread supply 140 and
into the guide tube 142 below the stay thread
supply. The thread leads from the lower
end of this tube over a guide pin 146 which
divides the lower end of the guide tube 142
into two guides similar to the guides at the
lower end of the hollow link 95. The guide
tube 142 is given a rotation for each rotation
of the turret, and in an opposite direction,
so that the twisting action of the turret is
nullified and the twisting together of the
threads is avoided. The means for thus
turning the guide tube 142 comprises a
sprocket chain 147 passing over a sprocket
wheel 148 secured to the lower end of the
tube, and over a sprocket wheel 149 secured
to the shaft 184 through which the stitch
forming mechanism is rotated.

The mechanism for driving and stopping
the shaft 84 which actuates the stitch form-
ing mechanism and the mechanism for turn-
ing the stitch forming mechanism and under
thread guides, comprises a continuously ro-
tating driving pulley 150 which is loosely
mounted on a sleeve 151 surrounding the
shaft (Figs. 1,2 and 8). The pulley is pro-
vided with an internal clutch face adapted
to codperate with a clutch disk 152 which is
keyed on the shaft. The pulley carrying
sleeve 151 is forced in a direction to engage
the members of the clutch by a spring 153
interposed between the end of the sleeve and
a disk 154 held on the end of the shaft by a
collar 155. The pulley is moved against the
tension of the spring te disengage the clutch
members by pins 156 which pass through the
hub of the clutch member 152, and are inter-
posed between the end of the sleeve 151 and
an actuator pinion 157. The actuator pin-
ion is rocked in one direction or the other

at proper intervals by a rack 158 secured to :

the upper end of a vertical actuator bar 159,
the lower end of which rides on a cam rib
160 secured to the upper face of the cam
carrying gear 31. A series of balls 161 are
arranged between the face of the pinion 157
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and the end of a fixed bearing sleeve 102
and engage inclined cam surfaces formed
cit the pinion and sleeve. When the actu-
ator bar 158 is in its upper position the cam
surfaces ave so re atod that tlw piniun act-
ing on the ends of the pins 157 holds the
(lut(h members out of onfrmcment against
the tension of the spring 153. When the
getuator bar moves downward the pinion
1587 is rocked to allow the clutch members to
engage so that the shaft 84 is driven from
the pulley 150. The actuator bar 139 is
forced downward by a spring 163, and its
downward movement when released by the
cam rib 160 is limited by the engagement of
a lug 164 on the bar with an adjustable
stop 165,

When the actuator bar vides off the end

of the cam rib 160 the driving clutch { m the
shaft 8t is engaged, the operation of the

slitel forming mechanism and the other de-
vices driven from the shaft is started, and
these devices continue in operation until the
actuator bar is again raised by the cam rvib

and the drviving cluteh disengaged.  When
the driving cluteh is disengaged, the ~h.\1'

St is ln'ollplt to rest with (l)e Teedles of the
stitch forming mechanism in their retracted
positions, and the mechanism for turning
the stitch forming mechanism in its initial
position by stoppmo devices which are con-
trolled by cams on the cam carrying gear.
These devices comprise a positioning and
stop cam 166 which is secured to the hub of
the clutch member 152, and a yielding stop
arm 167 carrying a voll 168 for codperating
with the cara. The stop arm is secured upon
a vertical shaft 169 mounted to rock and
move vertically in an upper beaving 170 and
a lower bearing sleeve 171, The upper end
of the shaft is held against a stop in the

upper bearing by a spring 172, one end of
which is connected to the hub of the arm

167, and the other end of which is connected
to the adjustable bearing sleeve 171 This
spring is a torsional as el as a compres-
sion spring, and not only uets to yieldingly
support the stop arm, but also tends to swing
the armt in a direction to bri ing the voll car-
ried thereby into the path of the cam 166,
The lower end of the shaft 169 carries an
arm 1783 the end of which projects into the
path of & cam 174 on the cam carrying gear
.}J Just before the driving cluteh is en-
gaged the cam 174 engages the end of the
arin 173 and swings the stop roll out of the
path of the cam 166, and the cam continnes
to hold the stop arm in this position until
the clutel is tu be disengaged and the shaft
§1 arrested. At this tine the arm 173 rides
oft the end of the cam 174, so that the stop
arni is gwung by its spring 172 in a divec-
tion to ])11110‘ he upper end of the roll 168
into the path of the cam 166. This swing-

ing movement of the arm is controlled by

74

an inclined cam 175 arranged in advance
of the cam 166, and so shaped that the voll
rides against the side of this cam and is
bronght gradually into the path of the cam
166 After the cluteh is disengaged, the mo-
mentum of the parts tends to continue the
rolation of the shaft &4 in the direction of
the arrow in Fig. 2, and the cam 166 acting
on the upper end of the roll 168 forces the
stop arm down against the tension of the
spring 172, thus overcoming the inertia of
the parts.  Tf the shatft has moved slightly
hevond its stopping position, the pressuve of
the mll against the eam 166 will move the
shedft back info the stopping position indi-
cated in Fig. 2.

The cam cavrying gear is driven through
a single revolution for each cycle of opera-
tiens performed by the machine. During
the operation of the stitch forming mecha-
nisnt it is cennected with the mechanism for
actuating and tirning the stiteh forming
mechanisin, so that the lunnllmlmal nove-
ment of the worle clamp may be properly
and accurately timed with relaticn to the
reciproeating and turning movements of the
stiteh forming mechanism. It iy independ-
ently driven, aud preferably at a llig‘h(’r
rate of speed, to actuate the culter and {
move the work clamp from culting to sew-
ing and hack to cutting position while the
stiteh forming mechamsm and the mecha-
nism for turning it are at rest. The mecha-
nisi for thus rotating the cam carrying gear
comprises a pinion 177 formed on a sleeve
178 whieh is loosely xll(mnte(] on the shaft

134 (Ifigs. 4, 6, 20 and 21). A flange 179
15 formed on the lower end of the sleeve and
is provided with a hole adapted to be en-

gaged by a clutch pin 180 mounted in the
pinion 133 and supp(nlvd by a spring 181.
The upper end of the sleeve is provided with
a cluteh member 182 adapted to engage an
internal clutch smface formed on a worm
wheel 183, The worm wheel is loosely
mounted on the upper bearing sleeve (84 for
the shalt 131, and s engaged by oo werm
185 secured to a shaft 186 which is continu-
cusly driven through a pulley (87 (Fig. 1).
When the eluteh moml)v rs al the upper end
of the driving sleeve ave engaged, the cam
carrying gear is independently driven at a
comparatively high rate of speed. \\'lwn
the cluteh members at (he Tower end of the
sleeve are engaged, the cann earrying gear is
driven from the shalt 81 at a Slower rate
of speed and in unisen with the stiteh lm'm~
mg mechanism, The sleeve 178 is moved to
engage and disengage the clutches through
2 \()l\c (83 mounted on a stud 189 and pro-
vided with arms the ends of which carry
rolls engaging an annular groove 190 fermed
in the sleeve. The yoke is provided with a
vertical arm 191 and is forced in a dirvection
to engage the clutch members at the upper
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end of the driving sleeve by a torsional
spring 192. When the machine is at rest
the driving sleeve is held in neutral position
with both clutches out of engagement by a
latch 198 secured in the rear end of a start-
ing lever 194. The latch is held in active po-
sition by a spring 195 underlying the start-
ing lever. When the starting lever is de-
pressed the yoke 188 is released and the
spring 192 shifts the driving sleeve to en-
gage the clutch members at the upper end
of the sleeve. The cam carrying gear will
now be driven at a comparatively high rate
of speed through a partial revolution. Dur-
ing this partial revolution of the gear the
cutter will first be operated to close the work
clamp and cut the buttonhole, and then the
work clamp will be moved forward to bring
the end of the buttonhole into proper rela-
tion to the needles of the stitch forming
mechanism. During this movement of the
cam carrying gear the driving clutch for the
shaft 84 will be held out of action by the
cam 160 which supports the clutch actuat-
ing bar 159. After the buttonhole has been
brought into sewing position the cam 174
will swing the stop arm out of active posi-
tion, and the clutch actuating bar 159 will
ride off the end of the cam 160, thus start-
ing the shaft 84 which actuates the stitch
forming mechanism. At this time the driv-
ing sleeve 178 will be shifted to engage the
clutch members at the lower end of the sleeve
by a lever 196 one end of which engages a
cam groove 197 formed in the under face
of the gear 81, and the other end of which
is provided with a gear segment 198 en-
gaging a similar segment on the yoke 188
(FF1g. 21). The cam carrying gear will now
be driven from the shaft 84 and will be ro-
tated through a further part of its revolu-
tlon in umison with the stitch forming
mechanism and with the actuator gear 60
which turns the stitch forming mechanism,
and also moves the work clamp laterally
during the sewing. After the sewing of the
buttonhole is completed the clutch actuating
bar 159 will be raised by the cam 160, thus
disengaging the driving clutch of the shaft
84, and at the same time the cam 174 will
releage the arm 173, so that the stop arm
will be moved into the path of the stop cam
on the shaft 84, and will bring the shaft to
rest in proper position. The cam 197 will
operate the lever 196 to shift the drviving
sleeve 178 and reéngage the cluteh members
at the npper end of the sleeve. At this time
the Iatelh 193 on the starting lever must be
out of the path of the operating arm 191,
and the gear 31 therefore carries a cam lug
199 which rides under an arm 200 on the
starting lever, and holds the latch in inactive
position until the arm 191 has passed under
it, and then releases the latch and starting
lever. After the clutch mewmbers at the

L,U00,00U

upper end of the sleeve have been thus re-
engaged, the cam carrying gear is driven
through the remainder of its revolution at
the high speed, and moves the work holding
clamp back to its initial position, thus open-
ing the clamp and bringing it into position
ready for the cutting of the succeeding but-
tonhole. As the cam carrying gear moves
to its initial position, the cam 197 operates
the lever 196 and shifts the driving sleeve
sufficiently to disengage the clutch members
at the upper end of the sleeve and to bring
the arm 191 back of the latch 193. The
movement of the parts after the clutch is
disengaged is sufficient to carry the cam 197
into such position that it will not interfere
with the engagement of the clutch members
at the upper end of the sleeve when the
starting lever is again tripped.

In addition to the cams already referred
to the cam carrier gear 31 also carries a cam
rib 201 for raising and lowering a tension
release rod 202. During the operation of
the stitch forming mechanism the cam does
not underlie the rod, and the spring 203 of
the tension device 102 forces the disks of
the tension device together (Fig. 22). When
the operation of the stitch forming mecha-
nism ceases, and during the time that the
mechanism is out of operation, the rod rides
on the cam 201 and raises the rod, so that
the pressure of the spring on the disks is
released.

The number of stitches formed in sewing
about the buttonhole will depend upon the
rolative speeds of the shaft 84 which recipro-
ates the needles, and the shaft 134 which
actuates the cams and devices for feeding
the work clamp and turning the stitch form-
ing mechanism, and for controlling the
starting and stopping of the stitch forming
mechanism. In order to provide for con-
veniently varying the number of stitches
about the buttonhole, the worm gear 136 is
so connected with the shaft section 135 that
it may readily be vemoved and a gear of a
diffevent size secured in its place. The uni-
versal joint between the shaft section 135
and the shaft 134 enables different sizes of
worm gears {o be used with the same worm
on the shaft 84. As shown, the hub of the
worm gear 136 1s movmted in a removable
bearing 204 and is detachably connected
with the shaft section 135 by a pin 205
adapted to enter a hole formed in the flange
206 near the upper end of the shaft section.
The bearing 204 is formed in an arm 207
which is connected to the frame of the ma-
chine by a bolt 208. The cap plate 209
which covers the driving mechanism is
hinged as indicated at 210 (Fig. 3), so that
it may be readily swung up out of the way
when the worm gear 136 and bearing arm
207 are to be changed.

‘While the various features of the inven-
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tion have been shown and described as em-
bodicd in a machine in which the overedge
stitches ave formed by an upper necdle angd
complemental under thread mechanism con-
sisting of an under needle and looper, and
cortain features of the invention relate more

particularly to this type of stitch forming
mechanism, the other features of (he inven-
tien ave net lumtod in their application to
machines embodying this type of stitch
forming mechanism, but may be embodied
with advantage in machines provided with
other forms of complemental under thread
mechanism cedperating with an upper nee-
dle cr provided with other lmms of stiteh
forming mechanism. It will also be under-

stood that the specifie construction and ar-
angement shown and described is not es-
sential, and may be modified and changed as
found desivable or best suited to the con-
struction and moede of operation of the parts

and mechanisms of lw machine in which

any or all of the features of the invention
are embodied.

Certain features of invention relating to
the work clamp and means for operating
and controlling it ave elaimed in a division
of the present application, No. T64377, filed
April 29, 1913,

Having explained the naturve and object of
the invention, and specifieally described one
form of machine in which it may be cm-
hodied, what 1 clatm is:—

1. A buttenhole gewing machine, having,
in combination, upper and under needles, a
shaft connected to reciprocate the npper nee-
dley o driving shaft cut of axial alinement
therew 111), .md differential cranlk mec !nnwn
connecting Hw shafts and arranged to im-
part a comparatively slow movenent to the
needle (hn'ing the first part of its downward
movement and 2 rapid movament during the
Tower part of its reciprocation, substantially
as described.

9. A Duttonhole sewing machine, having,
in combination, upper and under needles, a
shaft connected to veciprocate the upper nee-
dle, 2 driving shaft out of axial alinement
therewith, and a crank carvied by one shaft
and having a radially sliding connection
with the cother shaft, the crank and sliding
cennection being arvanged to rotate the
driven sh J‘H‘ one 1"‘\'<>Inii<.1l {or each revols-
tion of the driving sha .m(] at a stow speed
during the first iuut (}( he downward nmw
went of the needle and at a hieh speed dur-
ing the lower purt of the reciprocation of
the 110“’110 substantially as described.

SA !mtt(mh(!v sewing nachine, having,
in combination, upper and nuder need ces, «
vertieally reciproeating needle bar earrying
the upper needle, a crank shaft provided
with a (1'-\11" connected to the needle bar, a
driving shaft out of axial alinement with
the cnnk hatt, and a differentinl crank

D

connection for driving the erank shaft
through a revolution lm- cach 1'0\()111 tion of
the dil\mo shaft (()lll])ll%ll]‘.{ a crank pin on
the end of one shaft and an arm on the other
shaft provided with a radial slot engaged by
t.lw crank pin, substantially as described.
A bultonhole sewing machine, having,

in u)ml) nation, a 1"110111 upper nood]o 0
ctrved mlm nvmlh\, mechanism for recipro-

aling aud dipping the under needle, mecha-
nism for !<I\.m<1ng the upper noctllc to a
posttion fo enter the loop formed by dip-
ping the under needle while the under nee-
dic is being advanced from its vetracted po-
sition and (hppo(l. and for (()ml)ldmﬂ the
advance and return movement of the upper
needle while the under needle is returning
to its relracted position, substantially as de-
sl 11)“(!.

A Dbuttonhole sewing machine, having,

in mml»m.:lum, st 110111 apper needle, a
el ved under needle, and mechanism for re-
ciprocating l]l(‘ needles to form over-edge
stitehes and for lumomn them simultane-
ously to their retracted p(m(mnn to set the
stitches, substantially as described.

6. A buttonhele sewing machine, having,

I in combination, upper and unddr needles, an

ascillating caveier for the lower needle, and
an ose 1ll,ltmg arm havi mg a sliding connec-
tion with the needle carrier mmn(rod to os-
cillate and dip the needle, su )stdntm]ly as
described.

7. A buttonhole sewing machine, having,
in combination, a kl]aloht upper need lle, A

curved under needle, a pivoted needle 111y~
inn arm for the under needle, an actuating
arny, a gnideway on the needle ear r\ ing arm
engaged by the actuator arm and arr mg(‘(]
to cauze the needle to be advanced and
dipped by the forward stroke of the actuator
arm, substantially as described.

8. A buttonhole sewing machine, having,
in combination, an upper needle, a uu'\ed
mnder needle, a pivoted earrier arm for the
under needle provided with a slot, a pivoted
actiator arm 89 provided at its upper end
with a voll engaging the slot, and means for
oscillating the actuator arm to oscillate and
dip the needle carvier, substantially as de-
H('l‘ﬂ)(‘(l.

A buttonhole sewing machine, having,
in (mnlmm(mn, a curved under noedlo, a
pivoted arm 85 for ns(lll.ltmn the needle
provided with a slot 93, an actuator arm 89
pivoted below the arm 85 and provided at
its upper end with a voll engaging the slot,
and means fer oscillating the actuator arm
to reciprocate and dip t he needle, substan-
tially as deseribed,

10. A buttonhole sewing machine, having,
in combination, upper and under ncedles
and mechanism for actuating the under
needle comprising a pivoted arm connected
to oscillate the needle, an oscillating actua-
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tor arm, and a sliding connection between
the arms arranged to cause the needle to be
advanced and dipped by the forward stroke
of the actuator arm.

11. A buttonhole sewing machine, having,
in combination, an upper needle, a curved
under needle, a pivoted arm connected to
oscillate the under needle, an actuator arm,
and a guideway on the pivoted arm engaged
by the actuator arm and arranged to cause
the needle to be advanced and dipped by the
forward stroke of the actuator arm.

12. A buttonhole sewing machine, having,
in combination, an upper needle, a curved
under needle, ‘a pivoted arm connected to
oscillate the under needle provided with a
slot, a pivoted actuator arm provided at its
upper end with a roll engaging slot, and
means for oscillating the actuator arm to
oscillate and dip the needle.

18. A buttonhole sewing machine, having,
in combination, an upper needle, an under
needle, a looper 68, a looper arm 112, a hori-
zontal arm 114 upon which the looper arm
is pivoted, a rock shaft 115 carrying the arm
114, a fixed cam 119, and a roll on the looper
arm engaging the cam, substantially as de-
seribed.

14. A buttonhele sewing machine, having,
in combination, upper and under thread
handling mechanisms, rotary supports for
said mechanisms, sprocket wheels on the sup-
ports, a shaft carrying -corresponding
sprocket wheels, chains connecting the
sprocket wheels, and mechanism for actuat-
ing the shaft to rotate the supports during
the sewing of a buttonhole, substantially as
described.

15. A buttonhole sewing machine, having,
in combination, upper and under needle
mechanisms, rotary supports therefor, a
shaft, sprocket chalns connecting the shaft
and supports, a uniformly rotating driving
member, and means for transmitting a va-
riable motion from the driving member to
the shaft and support, substantially as de-
seribed.

16. A buttonhole sewing machine, having,
in combination, stitch forming mechanism
including upper and under thread handling
devices, mechanism for rotating the stitch
forming devices in the same direction rota-
tion after rotation in sewing about succes-
sive buttonholes, stay thread guiding devices
rotating with the stitch forming devices,
guiding devices for the stay and under
threads, a support for a thread supply, and
mechanism for rotating said guiding devices
for the stay and under threads and said sup-
port in a direction opposite to that in which
the stitch forming devices are rotated to
avoid twisting of the threads about each
other by the rotation of the stitch forming
mechanism, substantially as described.
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17. A buttonhole sewing machine, having,
in combination, stitch forming mechanism
ineluding upper and under thread handling
devices, mechanism for rotating the stitch
forming devices in the same direction ro-
tation after rotation when sewing about
successive buttonholes, stay thread guid-
ing devices rotating with the stitch form-
ing devices, a rotary support for a thread
supply, guides on the support over which
the thread from the thread supply and
an additional thread ave led to the under
and stay thread guiding devices, and mech-
anism for rotating said support in a direc-
tion opposite to that in which the stitch
forming devices are rotated to avoid twist-
ing of the threads about each other by the
rotation of the stitch forming mechanism,
substantially as described.

18. A buttonhole sewing machine, having,
in combination, stitch forming mechanism
including upper and under thread handling
devices, mechanism for rotating the stitch
forming devices in the same direction rota-
tion after rotation in sewing about succes-
sive buttonholes, guides for the under and
stay threads rotating with the stitch form-
ing mechanism, a vertical tube provided with
guides from which the under and stay
threads are led to the guides on the stitch
forming mechanism, means for rotating the
tube in a direction opposite to that in which
the stitch forming mechanism is rotated, and
a thread supply support rotating with the
tube, substantially as described.

19. A buttonhole sewing machine, having,
in combination, stitch forming mechanism
including upper and under thread handling
devices, a turret in which the under devices
are mounted, mechanigm for rotating the up-
per devices and the turret in the same direc-
tion rotation after rotation in sewing about
successive buttonholes, guiding devices on
the turret for the under thread and a stay
thread, a vertical guide tube provided with
guides at its lower end for the under and
stay thread, a thread supply support on the
tube, a guide carried by the tube for leading
one of the threads about the thread supply,
and means for rotating the tube in a direc-
tion opposite to that in which the turret is
rotated, substantially as deseribed.

20. A buttonhole sewing machine, having,
in combination, stitch forming and stay
thread guiding devices, mechanmism for ro-
tating said devices in the same direction ro-
tation after rotation in sewing about suec-
cessive buttonholes, and independently actu-
ated devices for carrying the stay and under
threads one about the other to avoid twist-
ing of these threads about each other by the
rotation of the stitch forming and stay
thread guiding devices, substantially as de-
seribed.
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21. A buttonhole sewing machine, having,
in combination, stitch forming mechanism,
a work clamp, a cutter, a cam carrier, cams
on the carrier for operating the cutter and
relatively moving the clamp, cutter and
stitch forming mechanism, (1 rotary actu-
ator for 10utm<) the stitch forming mech-
anisim, connections between the actuator and
stitch forming mechanism for varying the
motion transmitted to the stitch forming
mechanism, mechanism for rotating the cam
carrier and actuator during the sewing to
sew about a buttonhole, and mechanism for
independently rvotating the cam carrvier to
relatively move the clamp, cutter and stiteh
forming mechanism alternately into cutting
and sewing relations while the stitel form-
ing mechanism and actuator ave at rest, sub-
stautially as described.

29. A buttonhole sewing machine, having,
in combination, stitch forming mechanism, a
work clamp, a cuatter, a cam carvier which
makes one revolution for each cycle of the
machine, cams on the carrier for operating
the cutter and for relatively moving the
clamp, cutter and stiteh forming mechanism
lengthwise of the buttenhole, a rotary ac-
tuator for rotating the stitch forming mech-
anism which makes one revolution for each
buttenhole, connections between the actuator
and stitch forming mechanism for varying
the motion transmitted from the actuator to
the stitch forming mechanism, and mech-
anism for 1'()tat1110 the cam carrier through
a Ppartial revolution during a complete ro-
tation of the actuator and for independently
rotating it during the remainder of its vevo-
lution, substantially as described.

23. A buttonhole sewing machine, having,
in combination, stitch forming 1110(11111115111. (l
work clamp, a cutter, a cam carrier which
malkes one revolution for each cycle of the
machine, cams on the carrier for operating
the cutter and for relatively moving the
clamp, cutter and stitch tm'mmg mechanism
lengthwise of the buttonhole, a votary ac-
tuator for rotating the stitch forming mech-
anism which makes one revolution for each
buttonhole, connections between the actuator

and stitch forming mec lmmsm for varying
the motion tr msmlttcd from the actuator to
the stitelr forming mechanism, mechanism

for rotating the cam carrier through a part
of a revolution and the actuator through a

complete vevolution duving the sewing of a
buttonhole, and mechanism for independ-

ently rotating the cam carrier at a higher
speed through the other part of its revolu-
tion to operate the cutter and relatively
move the parts into cutting and sewing re-
Iations, substantially as described.

A buttonhole sewing machine, having,
in combination, stitch forming mechanism,

a work clamp, a cutter, a cam carrier, cams

it

on the carrier for operating the entter and
for relatively moving the clamp, catter and
stiteh forming mechanisu, a rotary actuator
for rotating the stitch forming mechanism
which makes one vevolution for each button-
hole, connections between the actuator and
stitch forming mechanism for varying the
motion transmitted from the actuator to the
stiteh forming wechanism, mechanism  for
rotating the eam cavrier and actuator during
the operation of the stitch forming mecha-
nism to sew about a lmtt(mholo, and mecha-
nism for independently rotating the cam car-
rier to operate the cutter and bring the
clamp and stiteh forming mochanlsm into
sewing relation before the operation of the
stitch forming mechanism is started and to
bring the clamp and cutter into cutting
relation after the operation of the stitch
forming mechanism, substantially as de-
seribed.

25. A buttonhole sewing machine, having,
in combination, stitch forming nwth‘mlsm
a work clamp, a cutter, a cam carrier, s
on the ¢ llll(‘l‘ for operating the cutter and
for 1(*L|1i\'01v moving the clamp, cutter and
stiteh forming mee lmnsm. a rotary actuator
for rotating the stitch forming mechanism
which malkes one revolution for each button-
hole, connections between the actuator and
stitch forming mee Imnisln for varying the
motion transmitted from the actuator to the
stitch forming mechanism, mechanism for
rotating the eam earrier and actuator during
the operation of the stitch forming mecha-
nism to sew about a buttonhole, nw(hdmsm
for independently rotating the cam carrier
to operate the cutter and bring the clamp
and stiteh forming mechanism into sewing
velation hefore the operation of the stmh
forming mechanism is started and to bring
the clump and cutter into culting relation
after the operation of the stiteh forming
mechanism is arrested, driving mechanism
for the stitch forming mechanisn, and cams
on the carrvier for lhlm\nw siid  driving
mechanism into and out of operation, sub-
stantinlly as deseribed.

26. A buttonhole sewing machine, having,
in combination stitch forming mechanism,
a work clamp, a cutter, a cam carrying gear,
cutter operating and clamyp feeding cams on
the cam carrier, a second gear, and connee-
tions for imparting a variable rotary move-
ment to the stitch forming mechanisin, a
pinion engaging the eam eavrying  gear;
mechanism for driving the pinion, a second
pinion engaging the sv(nn(l gear, mechanism
Tor (hl\ms{ the stiteh - forming mechanism
and the second pinion, and devices for con-
necting the pintons duaring the sewing and
for disconnecting the pinions and connecting
the first pinion with its driving mechanism
during the operation of the culter and the
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feed of the clamp from cutting to sewing
and from sewing to cutting position, sub-
stantially as described.

27. A buttonhole sewing machine, having,
5 in combination, a cam carrier, cutter oper-
ating and clamp feeding cams on the car-
rier, a rotary actuator which malkes one rev-
olution for each buttonhole and connec-
tions for varying the movement transmitted

10 to the stiteh forming mechanism from the

actuator, independent driving mechanism
for the cam carrier, cams on the cam carrier
for throwing the independent driving mech-
anism into operation to drive the cam car-

15 vier through a partial revolution to operate

the cutter and feed the work clamp to sew-
ing position, for then throwing in the driv-
ing mechanism for the stitch forming mech-

anism and actuator, throwing out the in--
20 dependent driving mechanism and connect-

ing the cam carrier with the actuator driv-
ing mechanism, for throwing out the driv-
ing mechanism for the stitch forming mech-
anism and actuator after the completion of

25 the sewing about the buttonhole and re-

connecting the cam carrier with its inde-
pendent driving mechanism, and for throw-
ing out the independent drive when the cam
carrier has reached its initial position, sub-

30 stantially as described.

928. A buttonhole sewing machine, having,
in combination, stitch forming mechanism,
a turret carrying part of the stitch forming
mechanism, & cutter, a codperating cutter

35 block, and a fixed plate carried by the turret

underlying and supporting the cutter block
during the cutting, substantially as de-
scribed.

29. A buttonhole sewing machine, having,

40 in combination, a work clamp, stitch form-

ing mechanism comprising upper and under
needles and a looper, two adjacent thread
guides for the upper needle thread, a thread
engaging finger, mechanism for intermit-

45 tently advancing and retracting the finger

between the guides to draw the upper needle
thread about the under needle when released
by the looper, and mechanism for actuating
the stitch forming mechanism and work
50 clamp to sew about a buttonhole.

" 80. A buttonhole sewing machine, having,
in combination, a work clamp, stitch form-
ing mechanism comprising upper and under
needles and a looper, thread guides for the

55 upper needle thread, a thread finger, means

for actuating the finger to intermittently en-
gage the thread and draw the upper needle
thread about the under needle when released
by the looper, and mechanism for actuating

60 the stitch forming mechanism and work

clamp to sew about the buttonhole.

31. A buttonhole sewing machine, having,
in combination, a work clamp, stitch form-
1ng mechanism comprising upper and under

1,063,880

needles and a looper, mechanism for actu-
ating the under needle including a crank,
guides for the upper needle thread, a codp-
erating finger carried by the crank and ar-
ranged to draw the upper needle thread
about the under needle when released by the
looper, and mechanism for actuating the
stitch forming mechanism and work clamp
to sew about a buttonhole.

32. A buttonhole sewing machine, having,
in combination, a work clamp, stitch form-
ing mechanism comprising upper and under
needles and a looper, guides for the upper
needle thread, a crank, a thread engaging
finger carried by the crank and arranged to
cooperate with the guides in drawing the
upper needle thread about the under needle
when released by the looper, and mechanism
for actuating the stitch forming mechanism
and work clamp to sew about a buttonhole.

83. A buttonhole sewing machine, having,
in combination, stitch forming mechanism,
work holding clamps, a clamp carriage on
which the clamps are mounted, supporting
guideways in which the carriage 1s freely
movable in a herizontal plane, a pivot stud
on the carriage, a feed cam operating on the
stud to move the carriage longitudinally, a
longitudinal slot in the carriage, a block in
the slot, a lever engaging the block, and a
cam for operating the lever to swing the
carriage laterally, substantially as described.

34. A buttonhole sewing machine, having,
in combination, stitch forming and work
holding mechanisms, a feed cam for rela-
tively moving said mechanisms, a shaft and
gearing for rotating the cam, a shaft sec-
tion, a universal joint connecting the shaft
and shaft section, a removable worm gear
on the end of the shaft section, and a driv-
ing shaft having a permanent worm engag-
ing - the worm gear, substantially as de-
seribed.

35. A buttonhole sewing machine, having,
in combination, stitch forming mechanism,
a clamp ecarriage, work supporting plates
pivoted on the carriage, codperating clamp
carrying arms, spring pressed bars arranged
cn the carriage and engaging the plates to
force them toward each other, adjustable
stops for the bars, mechanism for relatively
actuating the clamp carriage and stitch
forming mechanism to sew about a button-
hole, and means for closing the clamp carry-
ing arms and spreading the plates before
the sewing.

36. A buttonhole sewing machine, having,
in combination, stitch forming mechanism,
a clamp carriage, work supporting plates
pivoted on the carriage, codperating clamp
carrying arms, bearings on the carriage,
spring pressed bars in the bearings for forc-
ing the plates toward each other, adjustable
stops on the bars engaging the ends of the
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bearings, mechanism for velatively actuating
the clamp carriage and stitch forming mec -
anism to gew about a buttenhole, and means
for closing the clamp carrying arms and
.‘31)1 eading the plates before the sewing.

A buttonhole sewing machine, Travi g,
in (‘ombmatlon, stitch ionmno mechanism,
a clamp carriage, work supportmg plates
pivoted on the carriage, codperating clamp
carrying avms, a pivot stud carried by the
carriage, a guideway for the stud, a feed
cam for moving the carriage longitudinally,
a longitudinal slot in the carriage, a lever
carrymmg a stud working in the slot, a cam
operating the lever to swing the carriage
[aterally, and means for closing the clamp
carrying arms and spreading the work sup-
porting plates.

38. A buttonhole sewing machine, having,
in combination, stitch Immmo mechanism,
a clamp carriage, work supportmo plates
pivoted on the carriage, supporting guide-
ways in which the carriage is freely movable
in a horizontal plane, a pivot stud on the
carriage, a guideway for the stud, a feed
cam for moving the carriage longitudinally,
a longitudinal Slot in the CLll‘id“(’, a lever
])1'<)V1ded with a stud engaging the slot, and
a cam for operating the lever to swing the
(-*u'r age laterally.

39. A buttonhole sewing machine, having,
in combination, stitch tmmmg mechanism,
a turret carrying part of the stitch forming
mechanism, a stationary cutter block over-
lying the turret, a codperating cutter, and a
plate secured to the turret unclulvnw and
supporting the cutter block during the cut-
ting.

£0. A buttonhole sewing machine, having,
in combination, stitch forming mechanism
comprising an uppu needle zmd a pivoted
under needle, a turret carrying the under
needle, a stationary cutter block overlying
the turret, a cobperating cutter, and a plate
on the turret arranged to underlie and sup-
port the cutter block during the cutfing.

41, A buttonhole sewing machine, having,
in combination, stitch forming mechanism
comprising upper and under needles, a tur-
ret carrying the under needle, a pivotal sup-
port for the under needle on one side of the
sewing point, a pl.Ltc on the turret on the
()])posnc side of the sewing point, a cutter
block wunder which the ])lato and pivotal
support for the needle travel during the ro-
tation of the turret arranged to be su])pmt—
ed by the plate, and a cutter cobperating
with the block.

492. A buttonhole sewing machine, having,

in combination, a work clamp, 5(11(,11 form-
ing mechanism comprising a hollow recipro-

LUII” needle bar through which the upper
ncedlc thread passes
thread handling

and supplementary un-
der
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vertically adjustable thread engaging sleeve
at tho top of the needle bar above and below
which tlw upper end of the needle bar passes
during its reciprocation, and mechanism for
actuating the stitch forming mechanism and
\\'(:-1'1( clamp to sew about a buttonhole.

A buttonhole sewing machine, having,
m (,01111)111.1(1()11, TRNY ()1'1\ Ll.nnp stitch form-
ing mechanism comprising upper and under
needles and a looper, thread guides for the
upper needle thread, a rotary blldﬂ, a thread
engaging finger ceeentrically mounted on
the shaft and havi mo a thread engaging sur-
tace arranged to be “advanced and retracted
between the guides by the votation of the
shaft to draw the upper needle thread about
the under needle when released by the
looper, and mechanism for actuating the
stitch forming mechanism and work clamp
to sew about a buttonhole.

44, A buttonhole sewing machine, having,
in combination, stitch forming mechanism,
a work clamp, a feed cam for relatively
moving the clamp and stitch forming mech-
anism, a rotary actuator for l(mmno the
stitch forming mechanisuy, connections be-
tween the act ud((u and stitch forming mech-
anism for varying the motion transmitted
to the stitch forming mechanism, mechanism
for rotating the feed cam and actuator dur-
ing the sewing to sew about a buttonhole,
and mechanism for independently rotating
the feed cam to relatively move the clamp
and stitch forming mechanism while the
stitch forming mec hanism and actuator are
at rest.

45. A buttonhole sewing machine, having,
in combination, stitch forming mechanism,
a work clamp, a feed eam which malkes one
revolution for cach cycle of the machine for
relatively moving the clamp and stitch
forming mechanism lengthwise of a button-
hole, a rvotary actuator for rotating the
stitch forming mechanism which makes one
vevolution for cach buttonhole, connections
between the actuator and stitch forming
mechanism for varving the motion trans-
mitted to the stitch forming mechanism,
mechanisin for rotating the feed cam through
a part of a revolution and the ,l(tlmtm
through a complete revolution during the
sewing of a but t(mlmlo, and mechanism 1()1'
111(101)011(1011tly rolating the feed cam at
higher speed through “the other part of 1ts
10\’011111()11 while the stitch forming mech-
anism and actuator are at rest.

46, A buttonhole sewing machine, having,
in combination, stitch 1()11111110 mechanism,
a work clamp, a feed cam for 1'elnti\'el_v
moving the stitch forming mechanism and

clamp, a votary actuator for rotating the !

stitch forming mechanism which makes one
revolution for each buttonhole, connections

devices, a stationary ) between the actuator and stiteh forming
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mechanism for varying the motion trans-
mitted to the stitch forming mechanism,
mechanism for rotating the feed cam and
actuator during the operation of the stitch
forming mechanism to sew about a button-
hole, and mechanism for rotating the feed
cam independently of the actuator to rela-

tively move the stitch forming mechanism

and clamp before the operation of the stitch
forming mechanism is started and after the 10
operation of the stitch forming mechanism

is completed.
GEORGE 8. HILL.
Witnesses:
Ira L. Fism,
Nerre D, McPman.

Copies of this patent may be obtained for five cent

s cach, by addressing the “ Commissioner of Patents,

Washington, D. C.”




