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UNITED STATES FATENT OFFICE. 
GEORGE S. HILL, OF STRAFFORD, NEW HAMPSHIRE, ASSIGNOR, TO UNITED SHOE, 

MACHINERY COMPANY, OF PATERSON, NEW JERSEY, A CoRPORATION OF NEW 
JERSEY. 

BUTTONHOLE-SEWING MACHINE. 

1,063,880, Specification of Letters Patent. at ented June 3, 1913. 
Application filed February 10, 1912, Serial No. 676,767. 

To all thon, it may concern: 
Be it, known that I, GEORGE. S. l IIII, a 

citizen of the United States, residing at 
St'afford, in the county of Strafford and 
State of New Hampshire, have invented 
certain new and useful Improvements in 
Buttonhole - Sewing Machines; and I do 
hereby declare the following to be a full, 
clear, and exact description of the invention, 
such as will enable others skilled in the art 
to which it appertains to make and use the 
Sl. 1 C, 
The invention relates to buttonhole sew 

ing achines of that class in which a Work 
holding clamp and a stitch forming mech 
anism are relatively movable to form over 
edge stitches extending along the sides and 
lot the ends of the buttonhole. 
The object of the invention is to produce 

a buttonhole sewing machine of this type 
having its various parts and mechanisms 
constructed and arranged in an improved 
and simplified manner, and having an in 
proved mode of operation whereby the ma 
chine is adapted to cut and sew a buttonhole 
at a greater rate of speed and in a more 
Iniformly reliable and satisfactory manner 
than the buttonhole sewing machines hereto 
fore in use. 
With these objects in view the invention 

comprises the features of construction and 
combination of parts hereinafter described 
and set forth in the claims. 
The various features of the invention will 

be understood from an inspection of the ac 
companying drawings and the following 
detailed description of the machine illus 
trated 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 preferred forms: Fig. 2 is a right side 
elevation partly in section: Fig. 3 is a plan 
view partly in section: Fig. 4 is a vertical 
sectional view on line 4-4, Fig. 3; Fig. 5 
is a central longitudinal sectional view look 
ing from the right side of the machine; Fig. 
(3 is a sectional plan view, the section being 
taken below the head of the machine; Fig. 

is a horizontal sectional view on line 7-7, 
Fig. 1: Fig. 8 is a detail sectional view on 
line S-S, Fig. 1; Fig. 9 is a similar view 
showing the parts in a different position. 
Fig. 10 is a detail side elevation partly in 

Section showing the work holding clamp 
and cutter with the cutter in cutting posi. 
tion: Fig. is a detail plan view of the 
tl II''et carrying the under needle and co 
operating looper, showing the looper in po 
sition to present the loop taken from the 
upper needle over the point of the under 
needle; Fig. 12 is a detail vertical sectional 
view showing the parts which operate upon 
the Work; Fig. 1:3 is a longitudinal section 
of the irret carrying the under needle and 
looper showing the formation of the under 
loop by the needle; Fig. 1-4 is a plan view 
of the turret. 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: Fig. It is a sectional clevation on 
line 17-17, Fig. 1(3; IFig. 18 is a detail plan 
View of the gear which forms the carrier 
for various of the operating and controlling 
cans: Fig. 19 is a sectional elevation on line 
19-19 Fig. 18; Fig. 20 is a sectional eleva 
tion showing the starting mechanism tripped 
to start the machine; Fig. 21 is a similar 
view with the parts in a different position; 
Fig. 22 is a sectional elevation showing the 
lipper thread tension; and Fig. 23 is a dia 
grain showing the arrangement of the 
stitches about the buttonhole. 
The machine illustrated comprises gen 

erally a work clamp for holding the material 
to be operated upon, a cutter for cutting a 
buttonhole in the material, stitch forming 
mechanisin) comprising a straight-eye-point 
ed upper needle, a curved-eye-pointed under 
needle, and a coöperating looper, and mech 
anisms for operating the clamp, cutter, and 
stitch forming mechanism and for relatively 
noving then to properly position the ma 
terial for cutting and then sewing the but 
tonhole, and for relatively feeding and 
turning the clamp and stitch forming mech 
anism during the operation of the stitch 
forming mechanism to form over-edge 
stitches extending along the sides and about 
the ends of the buttonlhole. The relative 
movements referred to are secured in the 
machine illustrated by movement of the 
work clamp and by turning the stitch form 
ing mechanism, although 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 trunnions 3 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 World 

supporting plates 4 arranged to pass On Op 
posite sides of the stitch forming mecha 
nism and connected to the clamp carriage 5 
by the pivot screws (3 (Figs. 4, 5, 6, 16 and 
17). The work is clamped on the plates 4 
by clamping jaws 7 pivoted on the ends of 
the clamp carrying arms S. The clamp arms 
are pivotally supported in blocks 9 which 
are 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 through slots 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 13 rising from the clamp carrier 5, 
and are provided with depending ends en 
gaging grooves 14 in the plates. The bars 
12 are forced forward by springs 15, and 
the forward position of the bars and con 
Ilected 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 shoulder's for engaging 
the caps and determining the inner position. 
of the work supporting plates. 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 7 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 clanps, 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 buttonhole. 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 
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to the under side of the frame 1, and also 
forms a support for the under needle turret 
and for the clamp carriage 5. 
The devices for cutting the buttonhole 

comprise a lower cutter block 22 which is 
Supported upon the front end of a tongue 23 
projecting 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 
yoke 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 
yoke, 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 level 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 can 30 (Fig. 10). The tongue 
23 and cutter block 22 are firmly supported 
during the action of the cutter by a plate 
23 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 35 in the 
clamp arms 8 (Figs. 1, 6, 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 with one of the supports 
13, and the other 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 Yoke 26 moves the 
arm 37 forward, thus rocking the rock shaft 
34 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 clamp 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 
gage a shoulder 41 on One of the supports 
3 (Fig. 12). The shoulder 41 is formed at 

the lower end of a bearing 42 in which a 
Spring-pressed latch Operating pin 43 is 
mounted to move vertically. The latch oper 
ating pin is provided at its upper end with 
a V-shaped head 44 arranged to coöperate 
with a stationary cann 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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cam toward the right in Fig. 12. The cam 
is held in normal position by a spring 47 
which will yield to allow the can to move 
toward the left. When the clamp is closed 
by the movement of the cutter in cutting the 
material, the latch 40 snaps up in front of 
the shoulder 41 and holds the clamp in 
closed position. During the forward nove 
ment of the clamp carriage the head of the 
latch operating pin rides under the cann 45, 
and the can yields to allow the head to pass 
freely by it. After the head of the pin has 
passed the can returns to its normal posi 
tion. After the buttonhole has been sewed 
the clamp is returned to its initial position, 
and during this movement the can -15 acts 
to press the latch operating pin downward, 
thus disengaging the latch pin from the 
shoulder 41 and allowing the spring 36 to 
(pen the clamp jaws. The opening move 
In ent of the clamp is limited by the engage 
ment of the bearing for the pin 40 with a 
stop lug 48. 
The clamp carriage 5 is in the form of a 

skeleton frame, as shown in Fig. 7, which 
is provided with bearing surfaces 19 ar'- 
anged to move freely between bearing slu'- 
faces 50 formed on the under side of the 
fi'ale 1 and on the upper side of the turret 
bracket 21. The carriage is also provided 
with bearing surfaces 51 which nove freely 
between surfaces Gn the inder side of the 
frame 1 and on supporting plates 52 secured 
to the frame (Figs. () and 12). The car 
riage is noved longit dinally or lengthwise 
of the buttonhole () shift the work on 
cutting to sewing position, to feed the work 
during the sewing, and to return the work 
to initial position after the buttonhole is 
coupleted, by a call groove 5:3 formed in the 
under side of the can carrying gear 31, 
which engages a roll carried on the upper 
end of a stud 54 secured in the carriage. 
The stid passes through a pivot block 55 
arranged to slide in a slot 56 formed in the 
frame 1, and for his a pivot albot, which the 
ca'riage is swing to move the Work clamp 
and work laterally in sewing along the sides 
of the eye of a buttonhole. The devices for 
swinging the claimp carriage laterally colm 
prise a lever 57 mounted tipen the frame 1 
and having one end pivotally connected to 
a block 5S which cngages a slot 59 in the 
'ear end of the calliage, and the other end 
provided with a roll engaging a can groove 
formed in the upper face of a gear (30. 
The stitch forming devices comprise a 

st 'aight-eye pointed upper leecile (31 which 
is arranged to pass through the fabric at a 
certain distance from the edge of the bit 
tonhole, a curved-eye pointed under needle 
(3:2 arranged to pass through the bitt on hole 
slit, and a looper (33 for talking a loo) of 
thread from the upper needle and passing it 
over the end of the under needle when it is 
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y in its retracted position, so that the under 
needle will pass p through the loop when it 
is advanced. The needles are arranged to 
pass through a throat plate (34 which is air 
'a tiged over the under needle as is usual in 
this type of littonhole sewing machines. 
I) ring the sewing operation the under nee 
cle is advanced through the loop of upper 
needle thread held by the looper, and after 
it has reacled its lippei' (ii' advanced posi 
tion it is slightly retracted or dipped to 
for in a li: ) through which the upper needle 
asses in its (lescent, and then the under 
eedle is retire to its et l'acted position. 
During the sewing of a buttonhole the stitch 
forming devices are rotated or turned 
through a complete revolution, so that over 
seal stitches are formed along the sides, 
about the eye, and across the end of the out 
to hole. In order that the stitch forning 
mechanism may be thus rotated, the upper 
needle is eccentrically secured in a lar 
mounted to reciprocate through a rotary 
lead or sleeve, and the inder needle anol 
looper are n (inted in a rotary tu ('1'et. 
The upper needle (31 is secred at the 

lower end of a hollow needle bar (35 which 
is lounted to reciprocate through a sleeve 
(36 and an upper bearing (37. The needle 
lar is connected with the sleeve by a key 
and slot, so that the lar will rotate With the 
sleeve While being free to reciprocate verti 
cally through it. The sleeve is mounted to 
turn in a bearing (3S, and a sprocket wheel 
(39 is secured to the sleeve and is rotated 
through a complete revolution during the 
sewing of each bitt onlole by a chain 7() 
passing about the sprocket Wheel, over the 
tightening sprocket 71, and about a sprocket 
wheel 72 secured to the upper end of a verti. 
('al shaft. 73. The needle bar is reciprocated 
through a crank T-1 secured to the front end 
of a crank shaft 5 and connected with the 
needle bar by a link (6, the tipper end of 
which is pivoted to a sleeve 77 surrounding 
tle needle air. The (''alk salt 75 is driven 
from a living shaft TS which is arranged 
out of axial a linement with the crank shaft, 
and is connected there with by differential 
crank mechanism adapted to impart a slow 
novenient to the needle lar during the first 
part of its clownward movement, and a 
rapid movement to the lar during the lower 
part of its reciprocation. This crank mech 
anism comprises a crank pin 79 on the inne' 
end of the crank shaft 75 which engages a 
radially extending slot S() formed in an arm 
S 1 \\hich is sected to the forward end of 
the living shaft TS. The shaft TS carries 
a spiral or worm gear S2 which is engaged 
by a gear S3 carried by the driving shaft St. 
The under needle (3:2 is secured in a needle 

carrying arm S5 mounted upon an inclined 
st id SG which is secured in a lug S7 on the 
upper edge of the turret 88. The needle 
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carrying airn) is reciprocated by an arm 89 
projecting upward from a sleeve 90 which 
is mounted to turn about a stud 91 Supported 
in the turret. The connection between the 
needle carrying alm 85 and actuator airin 89 
comprises a roll 92 motinted on the upper 
end of the arm 89 and engaging a slot 93 
formed in the needle carrying arm. The 
actuator a 'm S9 and slot. 93 are so arranged 
that the travel of the roll 92 along the slot 
as the actitiator air in moves forward ad 
vances the under needle from its retracted 

5 

30 

35 

40 

45 

50 

55 

60 

to its advanced position and then slightly 
retracts or dips the needle to form a loop 
through which the upper needle may pass, 
as indicated in Figs. 5, 12 and 13. The slot 
93 in the loedie carrying airin is preferably 
curved as shown, since this reduces the 
throw of the air in S9 recuisite for imparting 
the reciprocation and dip to the needle. 
The actuator arm S9 is oscillated during the 
formation of each stitch 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 backet 97 which is secured to the 
fame of the nachine, and the real end of 
the lever is connected 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 needle carrier and 
driving connections (enables the under needle 
to be reciprocated at a high rate of speed 
without strain or undue Wear upon the 
parts. 
The crank for actuating the under needle 

mechanism, and the differential crank mech 
anism for reciprocating the upper needle, 
are so arranged that both needles are with 
drawn to their l'etracted position at Sub 
stantially the same time, this simultaneously 
tightening both the upper and under threads 
to set the stitches. This insures a uniform 
interlocking of the stitches and location of 
the pull. The slow movement imparted to 
the upper needle during the first part of its 
downward stiroke. and the rapid completion 
of its reciprocation, enables the needles to 
be thus similitaneously moved to retracted 
position, The arrangement of the differen 
tial crank mechanism is such that during the 
half revolution 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 tipper needle, and during the 
coinpletion of the rotation of the shaft 84 
\\hich let'acts the under needle the down 
\vard Hovel neit of the upper needle is colm 
pleted, and the needle returned to its uppel 
or retracted position. 
The eye of the upper needle extends 

through the needle substantially parallel to 
the line of feed, and the upper thread t is 
threaded through the needle in the direction 
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of the feed so that the thread will draw 
freely through the eye during the sewing. 
The thread leads to the eye of the neede 
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 tipper thread taut to tighten 
and set the stitch, and during the descent of 
the needle bar it gives up slack thread be 
tween its eye and the work. A part of this 
slack thread is required 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 required, and the 
Surplus slack thread is taken up by the en 
gagement of the thread with the upper bear 
ing 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 sleeve and be drawn back through 
the eye of the needle. The sleeve 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 coöperates 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 upper 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 
101 is retracted and gives up the slack 
thread which it has drawn. 
The under thread t' 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 arm, thence through a fixed guide 
105 carried on the turret, through a tension 
1()6 on the turret, and thence through the 
hollow link 95. From the link 95 the thread 
leads through devices which are operated to 
prevent the twisting of the under and stay 
threads one about the other by the rotation 
of the turret, which levices will be more 
fully described hereafter. As the uncle’ nee 
(lle is retracted the thread eyes in the needle 
and Cin the needle carrier' coöperating with 
the fixed thread guide 105, draw up the 
slack in the under thread and tighten and 
set the stitch, without the aid or inter ven 
tion of any additional takeup or thread 
lightening devices. The stay thread or 
cord & leads through the glide in the throat 
plate, through a glide 107 in the three-arm 
bracket 10S which supports the throat plate 
and plate 23, through guide eyes 109 and 
| 10, through the hollow link 95, and thence 
to the guiding devices above referred to, 
which prevent twisting of the under and 
stay threads about each other. After the 
tipper needle has passed down through the 
loop of under needle thread formed by clip 
ping the under needle, and while the under 
needle is being retracted, the looper (33 en 
gages the upper needle thread between the 
eye of the needle and the work, and during 
the movement of the needles to their re 
tracted positions, carries the loop of thread 
thus taken over the end of the under needle, 
so that on the next upward stroke of the 
under needle it will pass up through this 
loop of Upper thread. In the construction 
shown, the looper (33 is so (perated that it 
passes the tipper needle on the side opposite 
to that on which the under needle passes, 
i. e., on the front side or side toward the 
direction of the feed, and is provided with 
a heel 111 which is a ranged on the side of 
the looper away from the needle. The 
looper is provided with a laterally project 
ing shank by which it is adjustably secured 
in one enl of the looper an 112. The 
looper aim is me: inted upon a vertical pivot 
113 carried by the end of a horizontal arm 
114. The arm 114 is secured to the upper 
end of a vertical rock shaft 115 which is 
mounted in the tiret, and is provided at 
its lower ell with a racially projecting arm 
11 (3. The in 116 is connected by a link 
117 with an an 11S depending from the 
sleeve 90 which callies the needle actuating 
arin S). When the sleeve is rockel () re 
tract the uncle needle, the vertical shaft. 11 
is turned to swing the arm 114 and looper 
carrying a' in 112 in a direction transversely 
of the direction of the feed to carry the 
point of the looper past the front side of 
the upper needle. As the looper carrying 
aril 112 is thus moved bodily in a hol'izon 
tal plane it is also swung laterally in the 
direction of the feed about its vertical pivot 

- - - - - - - 

113, and as the looper arm completes its 
fo' Ward movement this lateral movement 
brings the loop carried by the looper over 
the end of the under needle. This position 
of the looper is indicated in Figs. 5 and 11. 
The devices for swinging the loope' carry 
ing arm laterally e()) prises a can slot 119 
formed in a stationary plate 120 and en 
gaged by a roll carried by the looper carry 
ing ari) and arranged on the opposite side 
of the pivot 113 from the looper. The con 
st 'liction : incl arrangen) ent of the looper 
supporting and actuating devices enables 
the looper to be maintained under positive 
control all to be actuated at a high rate 
of speed without strain or undue friction 
and Weal' upon the operating parts. 
The ti''et SS which callies the 

thread mechanish and throat plate is 
noted in bearings formed in the turret 

bracket 21, and is provided at its lower end 
with a sproclet wheel 121 which is con 
nected with a similar sicket wheel 122 on 
the lower end of the shaft. 73 by a chain 123 
which passes about the sprocket wheels and 
over in adjust able tightening sprocket 124. 
During the sewing of each buttonhole the 
shaft 73 is Erned through a complete revo 
lition, and through the sproclet wheels and 
chains described, turns the stitch forming 
mechanism through a complete revolution. 
In the construction shown, the rotation of 
the shaft 73 and of the stitch forming mech 
anisu is always in the same direction, these 
parts being turned rotation after rotation 
during the sewing of successive buttonholes. 
The devices for thus rotating the shaft 73 
and stitch forning nechanism comprise 
driving connections between the rotary gear 
(50 and the shaft 7:3, and a can operating on 
these connections to vary the movement ill 
parted to the shaft 73 and stitch forming 
lechanism by the rotation of the gear. As 
shown, le driving connections comprise an 
arin or link 25, he end of which is pivot 
ally collected to a pil 126 on the rear ( (), 
and the other end of which is connected by a 
lik 12 ( ; all 2S Socied to the shift. 
73 (Figs. 4, 5, S and 9). The link 125 car 
ries a roll 29 which travels in a can groove 
3() fied in a disk 131 which is secred in 

a bracket 132. During the operation of the 
stitcl for nilo Icchanism le gear (50 is 
driven through a single 'evolutio)) by a 
pinion 133 secred to : \ertical shaft, 13-4, 
The tipper end of the shift 134 is connected 
by a Universal joint to a shaft section 135, 
the upper end of which carries a worm wheel 
13(3 engaged by a worn 137 on the driving 
shaft S1. Through these connections a uni 
form and contin lot is no Venet is imparted 
to the gear 60 liring the operation of the 
stitch forming mechanish. The can groove 
f:30 and the arms and links connecting the 
gear and the shaft. 73 are 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 
stitch, 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 buttonhole. 
By the mechanism described the rotation of 
the stitch forming mechanism may be ac 
curately and uniformly controlled while the 
actuating mechanism is operated at a high 
rate of speed. 
As has been stated, the under thread it 

and stay thread s are led through the hol 
low link 95 forming a part of the driving 
connections for the under 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 through a 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 134 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 3). The pulley is pro 
vided with an internal clutch face adapted 
to coöperate 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 to 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 actilator 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 162 
and engage inclined 
(in the pinion and sleeve. When the act - 
atol’ bat' 13S is in its upper position the can 
surfaces are so related that the pinion act 
ing on the ends of the pins 157 holds the 
clutch membel's out of engagement against 
the tension of the spring 153. When the 
actuator bar moves downward the pinion 
157 is rocked to allow the clutch members to 
engage so that the shaft 84 is driven from 
the pulley 150. The actuator bar 159 is 
forced downward by a spring 163, and its 
(lo Will Ward movement when released by the 
call Iril 160 is limited by the engagement of 
a lug (34 on the bar with an adjustable 
stop 1(35. 
When the actuator bar rides off the end 

of the can rib. 160 the driving clutch for the 
shaft S! is engaged, the operation of the 
stitch forming mechanism and the other de 
vices driven from the shaft is started, and 
these devices continue in operation until the 
actuator bai' is again raised by the can ril) 
and the driving clutch disengaged. When 
the driving clutch is disengaged, the shaft 
S4 is brought to rest with the needles of the 
stitch forming mechanism in their retracted 
positions, and the nechanism for turning 
the stitch forming mechanism in its initial 
position by stopping devices which are con 
trolled by cans on the cam carrying gear. 
These devices comprise a positioning and 
stop can 166 which is secured to the hub of 
the clutch member 152, and a yielding stop 
an 167 carrying a roll 16S for coöperating 
With the cann. The stop arm is secured upon 
a yeltical shaft 169 mounted to rock and 
move vertically in an upper bearing 170 and 
a lower bearing sleeve 171. The tipper end 
of the shaft is held against a stop in the 
tippe' bearing by a spring 172, one end of 
whicl is connected to the hul) of the arm 
16, and the othe' end of which is collected 
to the adjustable bearing sleeve 11. This 
spring is a torsional as well as a compres 
sion Spring, and not only acts to yieldingly 
support the stop arm, but also tends to swing 
the aim in a direction to bring the roll car 
lied thereby into the path of the can 16 (3. 
The lower end of the shaft (3) (ta'ries an 
arlil 173 the end of which projects into the 
path of it call 171 on the can carrying gear 
31. Just before the driving clutch is en 
gaged (le can 174 engages the end of the 
: 1 in 13 and swings the stop roll out of the 
path of the can 166, and the can continues 
to hold the stop aru in this position until 
the clitch is to be disengaged and the shaft 
S-4 rested. At this time the ai'n 13 rides 
(;f the end of the cam 174, so that the stop 
a'i is swung by its spring 172 in a direc 
tion to bring the upper end of the roll 1GS 
into the path of the can 166. This swing 
ing movement of the arm is controlled by 

'am surfaces formed 

y 

an inclined can 175 arranged in advance 
of the can ((3, and so shaped that the roll 
rides against the side of this cam and is 
brought gradually it to the path of the 'an 
1 (36. After the clutch is disengaged, the no 
neitill of the parts tends to continue the 
'otatio; of te slft S1 in the direction of 
tle : 'I' W in lig. 2, and the can (33 acting 
on the tipper end of the roll 16S forces the 
stop : I'll to Wil against tile tension of the 
spiring 172, tilt is overcoming the inertia of 
the parts. If the shaft has moved slightly 
eyond its stopping position, the pressure of 

tle roll against the ('in in 1(56 will move the 
shift lack it to the stopping position indi 
cated in Iig. 2. 
The can carrying gear is driven through 

a single revolution for each cycle of opera 
tions performed by the machine. During 
the operatio of the stitch forming mecha 
Inish it is connected with the lechanism f:r 
actuating and turning the stitch forming 
mechallisill, so that the longitudinal move 
inent of the Work clan) lay be properly 
and accurately illed with relation to the 
reciprocating and turning movements of the 
stitch forming mechanist). It is indee) - 
ently driven, altl preferally at a higher 
rate of speed, to actuate the cutter and to 
move the work clamp from cutting to sew 
ing and back to cutting position While the 
stitch forming mechanisial and the mecha 
inism for turning it are at l'est. The mech:- 
nisial fol' this rotating the call carrying gear 
comprises a pinion 177 formed on a sleeve 
17S which is loosely lounted on the shaft 
134 (Figs. 4, 6, 20 and 21). A flange 179 
is formed on the lower end of the sleeve and 
is provided with a hole adapted to be en 
gaged by a clutch pil 1 SO mol inted in the 
pilion 133 and supported by a spring 1S1. 
The upper end of the sleeve is provided with 
a clitch melter 1S2 adapted to engage an 
internal clutch sulf:ce formed on a woru 
wheel 1 S3. The worn wheel is loosely 
mounted on the upper bearing sleeve LS-1 for 
the sh; 13, a cl is engaged , \ a \\ , r) 
|S5 secured to a sh; fl. 1S6 wicl is continui 
(usly driven trough a pulley ST (Fig. 1). 
When the clutch lenbei's at the tipper end 
of the driving sleeve are engaged, the can 
carrying gear is independently driven at a 
comparatively high rate of speed. When 
tle clitch enlbe's at le lower end of the 
sleeve are engaged, the call carrying gear is 
driven from the sla?t S-4 at a slower rate 
of speed and in unist in With the stitch form 
ing mechanism. The sleeve S is noved to 
engage and disengage the clutches through 
a yolke ISS Imo II) ted on a stud 189 and pro 
\ided with arms the ends of which carry 
rolls engaging an all lar groove 190 formed 
in the sleeve. The yoke is provided with a 
vertical ai'in 191 and is forced in a direction 
to engage the clutch members at the upper 
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end of the driving sleeve by a torsional upper end of the sleeve have been thus re 
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 193 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 calm 160, thus start 
ing the shaft S4 which actuates the stitch 
forming mechanism. At this time the driv 
ing sleeve 17S 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 
calm groove 197 formed in the under face 
of the gear 31, and the other end of which 
is provided with a gear segment 198 en 
gaging a similar segment On the yoke 188 
(Fig. 21). The cam carrying gear will now 
be driven from the shaft S4 and will be ro 
tated through a further part of its revolu 
tion in unison 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 can L60, thus 
disengaging the driving clutch of the shaft 
S4, and at the same time the calm 174 will 
release the alm 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 driving 
sleeve 178 and reengage the clutch menube's 
at the upper end of the sleeve. At this time 
the latch 193 on the starting lever must be 
out of the path of the operating arm 191, 
and the gear 31 therefore carries a calm 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 meumbers at the 

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 calm 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 
inism 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 
relative speeds of the shaft 84 which recipro 
lates the needles, and the shaft 134 which 
actitates 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 l'emoved and a gear of a 
different size secured in its place. The uni 
versal joint between the shaft section 135 
and the shaft 134 enables different sizes of 
Worm gears to be used with the same worm 
on the shaft 84. As shown, the hub of the 
Wolm gear 136 is mounted in a removable 
bearing 204 and is detachably connected 
with the shaft section 135 by a pin 205 
adapted to ente' a hole formed in the flange 
206 near the tipper end of the shaft section. 
The be: ling 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 Wol'In 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 
bodied in a machine in which the overedge 
stitches are formed by an upper needle and 
complemental under thread mechanism con 
sisting of an under needle and looper, and 
certain features of the invention relate lore 
particularly to this type of stitch forning 
(chanisin, the other featres of the ill ye) - 

tion are not limited in their application to 
achines embodying this type of stitch 

forming mechanish), bit may be en loodied 
with advantage in nachines provided with 
other forms of complemental inter thread 
anechanish coöperating with an upper nee 
cle or provided with other forms of stitely 
forning mechanism. It will also be under 
stood that the specific constitction and ar 
'angement shown and described is not es 
sential, and may be modified and changed as 
fond desirable or best suited to the con 
struction and node of operation of the parts 
and lechanishs of the machine in which 
any or all of the features of the invention 
are embodied. 

Certain featres of invention relating to 
the work clan) and neas for operating 
and controlling it a 'e claimed in a division 
of the present application, No. 7 (3-1,377, filed 
April 29, 1913. 

Iaving explained the natire and object of 
the invention, and specifically described one 
form of in a cline in which it may be elm 
bodied, what claim is:- 

1. A buttonlole sewing machine, having. 
in conibination, upper and under needles, a 
shaft connected to reciprocate the per nee 
de, a driving shaft () it of axial aliement 
there with, and differential ('': lik anechanism 
connecting the shafts aid arranged to im 
part a comparatively slow novellent to the 
needle during the first part of its downward 
movement and a rapid novellent during the 
loyer at of its reciprocation, substantially 

described. 
2. A buttonhole sewing machine, having, 

in combination, tippel' and under needles, : 
shaft (Cinected to reciprocate the tipper nee 
(le, a driving shaft oit of axial alienient 
there with, and a crank carried by one shaft 
and having a radially sliding connection 
with the other shaft, the crank and sliding 
connection being a 'rainged to rotate the 
disen shaft one revoltii for each 'evoli:- 
tion of the driving shaft and at a slow speed 
diring the first part of the downward nove 
ment of the needle and at a high speed (li'- 
ing the lower part of the reciprocation of 
the needle, substantially as described. 

3. A littonhole sewing machine, having, 
in combination, upper and under needles, : 
vertically reciprocating needle bal' carrying 
the tier needle, a crank shaft provide 
with a crank collected to the needle lar, a 
(living shaft out of axial a lineuent with 
the crank shaft, and a differential crank 

s 

9 

connection for driving the crank shaft 
through a revolition for each revolution of 
tile (1iving shaft comprising a crank pin on 
the end of one shaft and an arm on the other 
s: ft provided with a radial slot engaged by 
the ('i'ank in, substantially as described. 

4. A buttonhole Sewing machine, having, 
i! ('on bilatit}}, i si l'aight upper needle, a 
cl: I've liter leetle, mechanism for recipro 
Cating it int! (lipig the uncle' needle, mecha 
inist for advancing the upper needle to a 
()--ition to cite the loop formed by dip 

ping the del needle while the under nee 
tle is being (Vanced from its retracted po 
sition and clipped, and for completing the 
it clvance and return movement of the upper 
celle while the under needle is returning 

to its let l'ict ect position, substantially as de 
seri (l, 

5. A buttonhole sewing machine, having, 
in collination, a straight upper needle, a 
Clive! Incier needle, and mechanism for re 
ciprocating the needles to form over-edge 
stitches and for bringing them simultane 
ously to their retracted positions to set the 
stitches, sibstantially as described. 

(5. A buttonhole sewing machine, having, 
in combination, upper and under needles, an 
Oscillating carrier for the lower needle, and 
all oscillating a 'll having a sliding connec 
tion with the needle carrier arranged to os 
cillate and clip the needle, substantially as 
described. 

7. A buttonhole sewing nachine, having, 
in combination, a straight upper needle, a 

11' 'ed under needle, a pivoted needle carry 
ing in I'm for the underineedle, an actuating 
airn, a glideway on the needle carrying arm 
cigaged by the actuator al'm and arranged 
t) calise the needle to e ill ance? and 
(i) elly the for Ya' stroke of the actator 
arm, substantially as described. 

S. A buttonhole sewing machine, having, 
in combination, an upper needle, a curved 
inder needle, a pivoted carrier arm for the 
under needle provided with a slot, a pivoted 
actuato' arm S9 provided at its upper end 
With a roll engaging the slot, and means for 
oscillating the act at ol' arm to oscillate and 
clip the needle carrier, substantially as de 
sciled. 

9. A littonhole sewing machine, having, 
in combination, a curved under needle, a 
pivoted ai'i S5 for oscillating the needle 
provided with a slot 93, an actutator arm 89 
pivoted below the arm S5 and provided at 
its per eld with a roll engaging the slot, 
and means for oscillating the actuator arm 
to recipi' cate and clip the needle, substan 
tially as described. 

10. A buttonhole sewing machine, having, 
in collination, upper and under needles 
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. 

13. A buttonhole sewing machine, having, 
in combination, an upper needle, an under 
needle, a looper 63, 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 calm, Substantially as de 
scribed. 

14. A buttonhole 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 chains 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 
scribed. 

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 
including 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 are 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 tinder thread handling 
devices, a turret in which the under devices 
are mounted, mechanism 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 suppoit 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 tiret is 
rotated, Substantially as described. 

20. A buttonhole sewing machine, having, 
in combination, Stitch forming and stay 
thread guiding devices, mechanism for ro 
tating said devices in the same direction ro 
tation after rotation in Sevving about Salc 
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 
scribed. 
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21. A buttonhole sewing machine, having, 
in combination, stitch forming mechanism, 
a work clanap, a cutter, a can carrier, calms 
on the carrier for operating the cutter and 
relatively moving the clamp, cutter and 
stitch forming mechanism, a rotary actu 
ator for rotating the stitch forming mech 
anism, connections between the actuator and 
Stitch forming mechanism for varying the 
motion transmitted to the stitch forming 
lmechanism, mechanism for rotating the cam 
carrier and actuator during the sewing to 
sew about a buttonhole, and mechanism for 
independently rotating the can carrier to 
relatively move the clamp, cutter and stitch 
forming mechanism alternately into cutting 
and sewing relations while the stitch form 
ing mechanism and actuator are at rest, sub 
stantially as described. 

22. A buttonhole sewing machine, having, 
in combination, stitch forming mechanism, a 
work clamp, a cutter, a can carrier 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 stitch forming mechanism 
lengthwise of the buttonhole, a rotary ac 
tlator for rotating the stitch forming mech 
allisi) which makes One revolution for each 
buttonhole, connections between the actuator 
and stitch forming mechanism for varying 
the motion transmitted from the actuator to 
the Stitch forming mechanism, and mech 
anisial for rotating the calm carrier through 
a partial 'evolution during a complete ro 
tation of the actuator and for independently 
rotating it during the remainder of its revo 
lition, substantially as described. 

23. A buttonhole sewing machine, having, 
in combination, stitch forming mechanish, a 
Work clamp, a cutter, a can carrier which 
makes one revolution for each cycle of the 
lmachine, cams on the carrier for operating 
the cutter and for relatively moving the 
claim), cutter and stitch forming mechanism 
lengthwise of the buttonhole, a rotary ac 
tlator for rotating the stitch forming mech 
anism which makes one revolution for each 
buttonhole, connections between the actuator 
and stitch forming mechanism for varying 
the notion transmitted from the actuator to 
the stitch forming mechanism, mechanism 
for rotating the cam carrier through a part 
of a l'evolution and the actuator through a 
complete revolution during the sewing of a 
buttonhole, and mechanism for independ 
ently rotating the can 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 
lations, substantially as described. 

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

on the carrier for operating the cutter and 
for relatively moving the clamp, cutter and 
stitch forming mechanish, a rotary actuator 
for rotating the stitch forming mechanism 
which makes one revolution for each button 
hole, connections between the actuator and 
stitch forning mechanism for varying the 
motion transmitted from the actitiator to the 
Stitch forning techanism, mechanism for 
Potating the can carrier and actuator during 
the operation of the stitch forming mecha 
nism to sew about a buttonhole, and mecha 
nism for independently rotating the cam car 
tier to operate the cutter and bring the 
camp and stitch forming mechanism 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 mechanis), substantially as de 
scribed. 

25. A littonhole sewing machine, having, 
in combination, stitch forming mechanism, 
a work clamp, a cutter, a can carrier, cams 
on the carrier for operating the cutter and 
for relatively noving the clamp, cutter and 
stitch forning mechanism, a rotary actuator 
for rotating the stitch forming mechanism 
Which makes one revolution for each button 
hole, connections between the actuator and 
stitch forning mechanism for varying the 
motion transmitted from the actilato' to the 
stitch forming mechanism, mechanism for 
rotating the can carrier and actuator during 
the operation of the stitch forming mecha 
nism to sew about a buttonhole, mechanism 
for independently rotating the cam carrier 
to operate the cutter and bring the clamp 
and stitch folling mechanism 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 
mechanish) is arrested, driving mechanism 
for the stitch fol'ining mechanism, and cams 
on the carrier for throwing said driving 
mechanism into and out of operation, sub 
stantially as described. 

26. A littonhole sewing machine, having, 
in combination stitch forming mechanism, 
a work clamp, a citter, a can carrying gear, 
cutter operating and clan) feeding cams on 
the can carrie', a second gear, and connec 
tions for imparting a variable rotary Innove 
ment to the stitch forming mechanism, a 
pinion engaging the can carrying gear, 
mechanism for driving the pinion, a second 
pillion engaging the second gear, mechanism 
for driving the stitch forming mechanism 
and the second pinion, and devices for con 
necting the pinions dring the sewing and 
for disconnecting the pinions and connecting 
the first pinion with its driving mechanism 

a work clamp, a cutter, a cam carrier, cams i during the operation of the cutter 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. Abuttonhole Seying machine, having, 
in combination, a calm carriel', cutter oper 
ating and clamp feeding cams on the car 
rier, a rotary actuator which makes one rev 
olution for each buttonhole and connec 
tions for varying the movement transmitted 
to the stitch forming mechanism from the 
actuator, independent driving mechanism 
for the cam carrier, caims on the cam carrier 
for throwing the independent driving mech 
anism into operation to drive the cam car 
rier 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 actator, throwing out the in 
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 
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 
stantially as described. 

28. Abuttonhole sewing machine, having, 
in combination, stitch forming mechanism, 
a turret carrying part of the stitch forming 
mechanism, a cutter, a coöperating cutter 
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. 
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 
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 
clamp to sew about a buttonhole. 

30. 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 
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 
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 
Ing mechanism comprising upper and under 
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needles and a looper, lmechanism for actu 
ating the under needle including a crank, 
guides for the upper needle thread, a coöp 
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 
coöperate 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. 

33. 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 is freely 
movable in a horizontal 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 
scribed. 

35. A buttonhole sewing machine, having, 
in combination, stitch forming mechanism, 
a clamp carriage, work supporting plates 
pivoted on the carriage, coöperating clamp 
carrying arms, spring pressed bars arranged 
on 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, coöperating 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 relatively actuating 
the clamp carriage and stitch forming mech 
anism to Sew about a buttonhole, and means 
for closing the clamp carrying arms and 
spreading the plates before the sewing. 

37. A buttonhole sewing machine, having, 
in combination, stitch forming mechanism. 
a clamp carriage, work supporting plates 
pivoted on the carriage, coöperating clamp 
carrying arms, 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 level' 
callying a stud Working in the slot, a cam 
operating the lever to swing the carriage 
laterally, and means for closing the clamp 
carrying arms and spreading the work Sup 
porting plates. 

38. A buttonhole sewing machine, having, 
in combination, stitch forming mechanism, 
a clamp carriage, Work supporting 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 
can for moving the carriage longitudinally, 
a longitudinal slot in the cal'riage, a lever 
provided with a stud engaging the slot, and 
a cam for operating the lever to swing the 
'arriage laterally. 
39. A buttonhole sewing machine, having, 

in combination, stitch forming mechanism, 
a turret carrying part of the stitch forming 
mechanism, a stationary cutter block over 
lying the turret, a coöperating cutter, and a 
plate secured to the turret underlying and 
supporting the cutter block during the cut 
ting. 

40. A buttonhole sewing machine, having, 
in combination, stitch forming mechanism 
comprising an upper needle and a pivoted 
under needle, a turret carrying the under 
needle, a stationary cutter block overlying 
the turret, a coöperating cutter, and a plate 
on the turret arranged to underlie and Sup 
port the cutter block during the cutting. 

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 plate on the turret on the 
opposite side of the sewing point, a cutter 
block under which the plate and pivotal 
support for the needle travel during the 10 
tation of the turret alranged to be support 
ed by the plate, and a cutter coöperating 
with the block. 

42. A buttonhole sewing machine, having, 
in combination, a World clamp, stitch form 
ing mechanism coln prising a hollow recipro 
cating needle bar through which the upper 
needle thread passes and supplementary un 
der thread handling devices, a stationary between the actuator and stitch forming 
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vertically adjustable thread engaging sleeve 
at the top of the needle bar above and below 
which the upper end of the needle bar passes 
during its reciprocation, and mechanism for 
actuating the stitch forming mechanism and 
work clamp to sew about a buttonhole. 

43. 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 
upper needle thread, a rotary shaft, a thread 
engaging finger eccentrically mounted on 
the shaft and having a thread engaging sur 
face arranged to be advanced and retracted 
between the guides by the rotation of the 
shaft to draw the upper needle thread about 
the under needle when released by the 
looper, and mechanism fol' 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 calm for relatively 
moving the clamp and stitch forming mech 
anism, a rotary actuator for rotating the 
stitch forming mechanism, connections be 
tween the actuator and stitch forming mech 
anism for varying the motion transmitted 
to the stitch forming mechanism, mechanism 
for rotating the feed can 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 mechanism and actuator are 
at rest. 

45. A buttonhole sewing machine, having, 
in combination, stitch forming mechanism, 
a work clamp, a feed can), which makes one 
revolution for each cycle of the machine for 
relatively moving the clamp and stitch 
forming mechanism lengthwise of a button 
hole, a rotary actuator for rotating the 
stitch forming mechanisin which makes one 
revolution for each buttonhole, connections 
between the actuator and stitch forming 
mechanism for varying the motion trans 
mitted to the stitch forming mechanism, 
mechanism for rotating the feed calm through 
a part of a revolution and the actuator 
through a complete revolution during the 
sewing of a buttonhole, and mechanism for 
independently rotating the feed can at a 
higher speed through the other part of its 
revolution while the stitch forming mech 
anism and actuator are at rest. 

46. A buttonhole sewing machine, having, 
in combination, stitch forming mechanism, 
a work clamp, a feed cam for relatively 
moving the stitch forming mechanism and 
clamp, a rotary actuator for l'otating the 
stitch forming mechanism which makes one 
revolution for each buttonhole, connections 
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mechanism for varying the motion trans- and clamp before the operation of the Stitch 
mitted to the Stitch forming mechanism, foi'ining mechanism is started and after the 10 
mechanism for rotating the feed cam and operation of the stitch forming mechanism 
actuator during the operation of the stitch is completed. 

5 forming mechanism to sew about a button- GEORGE S. H. 
hole, and mechanism for rotating the feed Witnesses: 
cam independently of the actuator to rela- ERA . FISH, 
tively move the stitch forming mechanism NETTLE D. McPHAIL. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.’ 

  

  


