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\

ERASTUS WOODWARD, OF SOMERVILLE, MASSACHUSETTS, ASSIGNOR TO THE
MORLEY BUTTON SEWING MACHINE COMPANY, OF PORTLAND, MAINE.

MACHINE FOR SEWING ON BUTTONS

SPECIPICATION forming part of Lietters Patent INo. 390,148, dated September 25, 1 888

A pplication filed September 13, 1886. Serial No. 213,376.

(No model.} =~

1o all whom it may concern:
Be 1t known that I, ERASTUS WOODWARD
of Somerville, in the GOUHtV of Middlesex and
- State of M.;Lssa(,husetts a citizen of the United
5 States, have invented a new and useful Im-
pmvemenb in Machines for Sewing on But-
tons, of which the following is a full clear,
and exacb description, reference being had to
the accompanying drawings, formm':r a part
10 of thisspecification, in explaining lbs nature.
 The invention relates to a machine for sew-

ing on buttons having projecting eyes to fab-

Iics,pl eferably by means of two double-thread
locked stitches extending from the under side

15 of the fabric through the eye of the button
and on the line upon which the buttons are set,
cach of these double - thread stitches bemn-

- locked upon the under side of the fabrie as 113

1s taken. Ibis in many respects an improve-

- 2¢c ment opon the inventions deseribed in Patents
Nos. 343,947, 343,948, and 343,949, It em-
ploys a barhed necdle carried or supported by
a needle bar held by a swinging or vibrating
- head; which is reciprocated upon diverging
25 Imes for the purpose of forming the stitches,
and provided with a traversing movement for
the purpose of feeding the material and at-
tached buttons. Theneedle is reciprocated to
form the stitch throngh the material to which

30 the batton 1s to be attached and slightly in ad-
vance of thie eye of the button or of the button-
holding device to engage the thread, which is

C; 1I‘I‘16d by a spool held in a Ieelpmcatmﬂ* shat-

tle.. The needle upon taking the thread from a

35 thread-carrier of peculiar construction is then -

~caused to move upward through the fabrie,
backward, and downward through the eye of
-the buttou to present the looped th1ead fo the
loop- thdmu* device, and to the shuttle, which

40 18 lmmedlately Opera,ted or moved to- pass
through the loop. The needle, without the
thrmd then moves upward through the eye of

the button forward, and downward through

‘{he ma,teiml upon the same line as that of its

45 first downward movement. It again engages
the thread presented to it by the thread-car-

rier, draws it upward through the material,

‘movesbackward and again downward thrmwh
the eye of the button, again presents a 1001) to

50 the shuttle, which pass:es through it, and com- | mg the button-carrier.

1 pletes the second stitch.

The needle upon its
fourth reciprocation, instead of lifting from
the eye of the button and while yet in the eye

of the button, moves forward farther than the
distance or pmut to which it is moved in tak- z:
ing its thread, and carries the button and fab-
ric with it any distance required for spacing
the buttons. It then lifts from the eye of the
button and returns to its original position,
agaln movesdownward,and enga gesthe thread
preparatmy to 1mmed1dtely sewling on the nexft
button in order. The work is held upon the
horn or work-support by a clamp or presser-
foot, except during the forward movement of
the material or fabric and abtached button by 65

60

| the needle.

In the drawings, Figure 1 is a view of the
machine in front elevatmn Fig. 2 is a plan
view thereof. Fig. 3is a view in elevation of
the end at the left of the front. Fig. 4 isa de- 70
tail view in perspective, enlarged, to repre-

sent the action of the upper thread-drawer,
and also showing a portion of the work- arm,

the needle, and a part of the button- feedmg |
mechanism. Fig. 5 1s a view in elevation of 45
the end at the right of the front of the ma-
chine. Fig. 6 is a view in rear elevation.
Fig. 7 1s a sectional elevation. Fig. 8 repre-
sents in perspective, enlarged, a por tmu of the
work - support or horn and various of the 8>
stiteh-forming devices. Fig. 9 is a view of
the same parts, replesentmg them 1n a differ-
ent position. Kig. 10 is a detail view show-
ing the shattle in the act of taking a loop from
the needle. Fig. 11 is a view in perspective
of one of the covering- plates to the shuttle-
race, inverted, to 1epresenb a block or pivot
used in conueetmn with the under thread-
drawer, to which reference is hereinafter made.
Figs. 12 13, and 14 are views illustrating the
construction of the mechanism for operating
the upper thread-holder. Fig. 15is a view in

00O

perspective, enlarged, of the devices for hold-

Ing and presenting the buttons to the needle
or stitch-forming devices. Fig. 16 is a view g5
in perspective of the thread- -carrier or device
for presenting the thread to the needle. Fig.

17 1s a view inelevation and plan 1llustmtmu'
the devices or mechanism for rotating or turn- |
Fig. 18isa view illus- 100




9

10

2¢)

trating in section and elevation a portion of

the button-feeding mechanism. Iig. 19 1s &
sectional view to illustrate the construction of
the locking device for holding the button 1n
the button-carrier as it is being moved from
the end of the chute to a position at theend of
the needle. TFig. 20is a view illustrating the

position of various of the cams and their con

nections, to which reference will be herein-
after made. Fig. 21 represents in elevation
the devices for reeciprocating the needle-bar

and providing it with a period of rest while
the fabrie is being fed. Fig. 22 1is a view of

the same parts, representing them in the po-
sition which they occupy when the needle
is about to be moved to feed the fabric.
Fig. 23 represents in elevation cams for op-
erating the thread-carrier and needle-bar.
Figs. 24 and 25 are detail views of the nee-
dle and its pointed support. Fig. 261s a ver-
tical section through the needle-bar and head

“supporting the same. It also represents the

25

30

35

40

45

50

55

65

bar for carrying the pointed needle-support.
Fig. 27 shows the mechanism for providing
the head carrying the needle-bar and the loop
engaging or holding hook in the shuttle-race
with traversing movements. Fig. 28 repre-
sents the same parts in the position which

they occupy at the end of the traversing

movement of said head and hook. Fig. 29
is a view in elevation of the needle, to show
especially the form of ils point. Fig. 380
is a detail view illustrating the cam and
mechanism for- operating the lower thread-
drawer. TFig. 31 is a view of the cam and

parts for operating the device for presenting

the thread to the needle. Figs. 32 and 33 illus-
trate in plan view the operation of the lower
thread-drawer. Fig. 34 is a view 1n perspec-
tive of the shuttle-carrier. Hig. 3D 18 a view,
enlarged, of the shuttle, aportion of the shell
being broken out to expose theinterior. FKig.
36 is a rear elevation thereof, enlarged. Iig.
37 is a longitudinal section on a horizontal
plane through the carrier and shuttle. Fig.
38 is a vertical cross-section taken through
the driving-post of the shuttle-carrier. Kig.
39 is a detail elevation showing the presser-
foot-lifting mechanism; and Fig. 40 18 a sec-
tional elevation on line 40 40, Fig. 39. '

- A is the frame of the machine. 1t has the |

broad base ¢, an upwardly-extending section
or bracket, «/, cast therewith, which supports
the shafts, and studs supporting the various
cams, levers, and other devices herelnafterre-
ferred to. It also has an arm, &’, extending
forward from the bracket «, which carries the
needle-bar and other mechanism.

A’ is the needle. It has a barb, ¢’, at its
lower end and a point, a*, which 1s out of line
with the center of the needle, and has a long
taper or bevel, ¢’, upon one side for the pur:
poses hereinafter indicated. (See Fig. 29.)
The needle is carried or secured to the needle-
bar a’, and this needle-bar is held or supported
by a head, ¢’,which is pivoted at «’, (see Figs.

2 and 6,) near the upper end of the head, to

300148

the arm «*. The needle bar or rod is recipro-
cated vertically by means of the crank «’ on
the shaft ¢', (see Fig. 1,) which is driven by 7o
the spur-gear ¢" on the main shaft B. (See |
Fig. 5.) 'This gear ¢" meshes into a smaller
cear, a carried by the shaft ¢'®.- The shaft
has suitable bearings in the section « of the
frame, and also in a bracket,a®, which is bolted 7t
to the base-plate of the machine. The crank

¢’ 1s connected with the needle-bar by means

of the short pitman or link ¢*and the longlever

a®® pivoted at ¢ (see Fig. 1) to an arm or sup-
port, a", (see Figs. 2, 20, and 21,) which is 8o
made movable for the reasons and by niech-
anism hereinafter indicated. The outer end

of the lever ¢ is connected with the needle-
bar bythelink ¢". This crank movementgives
the needle a continuous reciprocating vertical 85
movement, except during the feeding of the
fabric after the button has been sewed on,

‘when the movement is interrupted and con-
verted into a horizontal movement. .

It is necessary that the needle-bar and nee- go
dle should be reciprocated, first, so that the
needle shall pass through thefabricupon a line
in advance of the point where the button isto
be attached, or outside of the eye of the but-
ton, for the purpose of taking thread, and at g
the end of this reciprocation the bar and nee-
dle must be returned to a position to bring the

needle over the eye of the button which is be-

ing fed to it, and upon the needle’s second re-
ciprocation it should pass through the eye of :co
the button and the fabrie back of the point
where it first entered the material, The loop

is then taken by the shuttle and one stitch
~completed.. The needle then lifts and 18 re-

turned to its original position, andis again re- 1oj5
ciprocated through the fabric in advance of

“the button to again engage the thread, and 16

is at the end of thisthird reciprocation Imme-
diately returned to the position over the eye
of the button, and it is again moved down- 110
ward through it, carrying the thread with 1t,
which is again taken by the shuttle and a sec-
ond stiteh formed. The needle-bar and nee-
dle then at the end of the first half oi the
fourth reciproeation,withouat lifting, move for- 115
ward to feed the fabric and attached button,
the work-clamp being at that instant released
sufficiently to allow such movement to take

place, and during this feed movement of the

needle-bar and needle the needle is not lifted. 120
In other words, its reciprocation is stopped
during this feeding interval; but at the end of
the feed movement it is moved upwardly and
backwardly to its original position prepara-
tory to taking thread for the attaching of the 125
next or second button. Thesetraversing move-

‘ments of the needle and needle-bar are ob-

tained by swinging the block or head &' by
means of the cam-groove ", Figs. 27 and 28,
in a cam-disk on the main shait B, the lever 130
a® having a cam-pin, ¢*', which enters the cam-
groove ¢, and a long link, a®. The lever ™
is pivoted at a” to a movable support or lever,
a*,which is pivoted at ¢* to the section &' of
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~crank and lever, yet I am enabled to obtain

‘the frame, and which is movable by a cam, as

long horizontal or feeding miovements to the |

the needle-bar and needleshould not be moved

390,

L

will be hereinafter indicated, to move the ful-
crum-point of the lever ¢ during the time the
needle i1s feeding the fabric and the attached
button, and for the purpose of increasing the
throw or movement which it is necessary to
give the needle - bar block or head at that
time. | |
The cam «", lever ¢*, and link @® give the
needle - bar block or head the traversing or
transferring movements necessary to change
the line of movement of the needle-bar; but
to provide the block or head with the addi-
tional movement necessary for feeding the fab-
ric and attached button I employ the lever
¢”, carrying the fulcram-point of the lever a®,
and this lever ¢” is stationary, excepting duar-
ing the time the needle is used for feeding the
fabrie, when it is caused to be moved by the
cam-groove ¢® in the cam-disk a* on the shaft
@®, which is connected with the main shaft B
by means of the small spur-gear «* on the
main shaft and by the large spur gear ¢ on
the shaft a”. | |
The bell-crank lever «®, the lower arm of
which carries the fulerum of the lever ¥, is
operated at the proper intervals to give the

needle-bar head o' by the bell-crank lever a*,
the lJower arm of which latter has a pin enter-
ing the cam-groove ¢ of the disk «”, the up-
per arm of the said lever ¢’, and also the upper
arm of the lever a”, being provided with slots
«”y (see I'ig. 6,) in which is arranged an ad-
justable or sliding block, ¢, which forms a
connection between said levers.  (See Figs. 2,

6, 20, 27, and 28.) The block a* is carried by
a pin, &' between which and the lever a® is |
1interposed the washer «”. It will be obvious

that by loosening the said nut and changing

the position of the adjustable bloek «® the
throw of the lever ¢® may be varied, as may be

desired, to regulate the extent of the feeding

movement given to the needle bar head «'.

- It will thus be apparent that by means of

the above-described mechanism the needle-

bar head has regular traversing or horizontal

movements imparted to it from the cam «", for

the purpose of reciprocating the needle later- |
ally to cause 16 to form alternate stitches inside
and outside of the eye of a button, and after a
predetermined number of such stitches have
been formed and the button properiy secured
the said needle-bar head is given a long hori-
zontal movement from the cam-groove ¢ when
the needle 1s 10 the work, for the purpose of
feeding the work along preparatory to sewing
on the next buatton. 1t is necessary, also, that

vertically during the time that the ueedle is
feeding the fabric forward; and although the
needle-bar and needle are reciprocated by a

thisstopping of the reciprocation ofthe needle-
bar and needle by moving the fulerum- point of
the lever so that 1t takes up the movement of

0

the crank and prevents it from being trans- |

148

‘mitted by the lever to the needle-bar. Thisis

accomplished by moving the support or arm
a'’of the fulerum or pivot a'®of the lever ¢ b
means of the cam-groove a' (see Fig. 21)in the
‘side of the gear-whee! ¢™ on the shaft a*®. This

cam-groove a' is connected with the arm a" by

‘means of the arm a%, bearing a cam pin, ¥
which enters the cam-groove «*, and the end
of which connects by means of a stud or shaft,
@, (see Fig. 21,) which has a bearing at "
(see Fig. 2) in the part « of the frame, with
the outer end of the arm or support «¢", the
~connecting -stud «® and the arms ¢" and 4"
forming a bell-crank lever. |

The cam ¢® is so timed that at the end of the
firsthalf of the fourth reciprocation of the nee-
dle bar the fulerum a'® of the needle-bar lever

' ¢ 1s moved downward, and this nentralizes
the upward movement which the erank is giv-
“Ing the rear end of the lever, so that the nee-

dle-bar and lever are not reciprocated during

“the forward feeding movement which is then

taking place. Immediately npon the end of
the feeding movement the cam acts to return
the fulernm ' to its original position, and the
needle and needle-bar complete the last half of
their fourth reciprocation and are returned,
as above described, to a point or line upon
which they are reciprocated to take thread for
the sewing on of the next bntton. |

N
b
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75
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I have now described the mechanism for.

giving the needlethe several movements which
1t has in relation to the shuttle and in relation
to the eye of the button, and which it also has
for feeding the fabric; but before proceeding
to describe the button feeding mechanism and
the stiteh-forming devices 1 would say that
the shank of the needle is supported by an

arm, A’ (see Figs. 24, 25, and 26,) which has

a curved supporting - piece, a4 which sur-

rounds-or very nearly surrounds the shank of
-the needle. This arm A?is fastened to a slide- .

plate, ¢, which moves in ways in the Swing-
Ing needle-bar head or block behind the nee-
dle-bar. Its office is fourfold, for it not only

operates to support the needle, but it also has .

a point, ', which serves as a cover to the barb

of the needle, and which operates to cover it 115

after 1t has been drawn or moved upward with
the thread, and while it is translerring and
moving downward and until it ras entered the
eye of the bution.
to enter the eye of the button in advance of
the needle to center it and bring it in line
with the needle. It further operates to remain
in the eye of the button after the button has
been sewed on during the feeding movement,
and ubtil themeedle withdraws therefrom, in
rder that during such withdrawal of the nee-
die the barb or hook may be covered, and so
as to prevent it from engaging the eye of the
batton as it is being withdrawn. These move-
ments are given the bar «*,supporting the arm
A% by means of the stud or pin o', (see Figs.

1, 26, and 27,) which projects from the upper

end of the bar in line with the needle-bar «f,
so that upon the upper part of the upward
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thereof comes in contaet with the stop or pin
and moves the arm upward therewith. A
spring, a®, serves to draw or move downward
the bar «' until the stud or pin ¢ comes in

contact with the stop ¢®. (See Fig. 6.) These

movements, however, are not all that are nec-
essary for providing the point of the arm A’
with the functions above indieated, for upon

the movement of tlie needle to feed the fabric

and for the purpose of shielding its barb and
the eye of the attached button it 1s necessary
that the arm should move down farther than
it is permitted to move by the stop a”. (See
Fig. 6.) To permit this additional throw or

movement,the stop is provided with a surface,

@, which is somewhat lower than the surface
¢, and the surface ¢” is made of such a width
that upon the swinging of the needle-bar block
or head during the feeding of the fabric the
stud or pin rides from the said surface «” onto
the lower surface, ¢*, so that the arm A" 1S

sufficientiy to permit the point to enter the
eve of the attached or sewed - on button be-
fore the needle is withdrawn therefrom.

It will be seen that the barb is covered and

the needle is supported from the time it clears
the work-plate and fabric upon its upward
movement until the point ¢ of the support A°
has entered the eye of the button, when the

point becomes stationary until the needle 11fts,

when it lifts with the needle and comes for-
ward with it, covering the barb until 1t again
enters the throat for the second stitch, and
upon theupward movement of theneedle from
the fabric the barb is again covered by the
point and the point operated to enter the eye
of the button in advance of the needle, as be-
fore. Upon the fourth reciprocation of the
needle the arm carrying the support A* moves
forward horizontally with the needle and 1s
dropped to its lowest position orlevel, so that

it remains in the eye of the needle during this

forward feeding movement. It is given a
dropping movement during this forward move-

ment, because the button is drawn by it and

the needle from the button-holder, and as the
button-bolder is higher than the work-sapport
the button is caused to drop somewhat upon
Jeaving its holder, and the point, in order to

«till maintain its position in the eye of the
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batton, must have a corresponding dropping
movement given to it. At the end of the feed
movement the point remains in the eye of the
button until the barb of the needle has been
lifted above the eye, and it then operates to
act as a shield in preventing the barb of the
needle from engaging the eye of the bution as
it is withdrawn. |
The button feed or supply -mechanism 18
automatic in its action and furnishes a con-
tinnous supply of buttons in regular and sue-
cessive order to the needle, with their eyes
brought into position to receive the needles,
and each button is held in this position while

1S eye.

ranged to receive and hold a large number of

buttons in bulk, and they are fed therefrom

into the chute or conveyer ¢ and arranged
| therein in order for attaching, substantially as
| deseribed in Patent No. 343,949.

At the end
of the chute ¢ there is a button receiver and

carrier, €/, (see Fig. 19,) which comprises a.

holder or socket, ¢, (see Figs. 4 and 15,) of a
size to receive the head of the button, and bav-
ing a recess, ¢, for receiving the shank of the
eye of the button. The carrier also-has a lateh
or locking arm, ¢, arranged to be moved upon
the upper portion of the head of the button to
hold it in place. This carrier is upon the end
of a shaft, ¢', and is given a quarter-revolution
by means of the gear ¢ (see Figs. 17 and 19)
upon the said shaft ¢* and the lever ¢, which
is pivoted at ¢’, and which is reciprocated or
moved at the desired interval by the cam-
groove ¢ in the cam-disk ¢ upon the shaft ¢
which is supported by means of a bracket, ¢'
(see Tig. 1,) bolted to the base « of the frame,
and is positively revolved by means ol the
gear-wheel ¢ thereon and the gear-wheel ¢*
apon the extension ¢* of the shaft «®, whieh
meshes therewith. The lever ¢® hasat its end
a.short segment, ¢°, which meshes or engages
the teeth of the gear ¢’.

The button-carrier is arranged so that it oc-
cupies a position at the end of the chute ¢, S0
that when in that position it canreceive auto-
matically from the chute one button with its
eye extending laterally between the two arms

“which form the recess for receiving ii, and
while it is in this position thelatch or button-

locking device ¢* is held back, so as to expose
the full opening to the carrier, by means of the
rod ¢, to the end of which the Iocking arm ¢’
is secured, (see Fig. 19,) and which is movable
horizontally in the tubular shaft ¢* by means

of the lever ¢“, pivoted at ¢, and the face-cam

c¥ of the cam-disk ¢’. 'The lever ¢'' has a cam-
roll which bears against the face cam, and the
other end of the lever has a loose connection
with or bears against the end of the rod ¢
The lever is adapted to be moved positively
by the face-cam to push the lock or latch ¢

outward to open the socket, and the cam-roll

is kept in contact with the face-cam by means
of the spring ¢°. (See I'ig. 2.) The socket
having received the button from the chute, the
end of the lever ¢'" is moved outward to release

‘the rod ¢, and a spring, #”, (see Fig. 19,)

serves to automatically move the rod ¢° and
close the latech or lock upon the head of the
button. This closing movement is immedi-
ately followed by the partial revolution of the
carrier, the mechanism operating its shaft
turning the carriera quarter-revolution, which
turns the button, of course, a quarter-revolu-
tion and brings its eye in line with the arm A’
and the needle,which are at thatinstant moved
into said position and are descending while
the button is being moved by its carrier down-
ward and outward into a position to expose
The carrier and chute are otherwise

it is attached. It comprises the hopper C, ar- | so shaped that npon this forward movement
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of the carrier a section thereof behind the |

socket serves to close the chute and keep the
buttons held therein until the button has been

drawn from the socket and it is returned to

receive the next one in order. | -
In order that the bufton after it-has been

attached may leave the carrier, it is necessary
that the cam and lever for unlatching or un-

locking it should be operated immediately be-
fore or at the very beginning of the feed move-
ment of the fabric, so that the locking-arm ¢

shall bemoved away fromthesocketsufficiently.

to permit the attaching bntton to be moved
therefrom. |

The mechanism for forming the stitch com-
prises a number of elements or devices, which
will now be descriked. | S

Disanarmorhorn projecting laterally from
thesection a’ of the frame, to which itis bolted.
It supports the work-plate d, (see Figs. 2 and
4,) which has a long slot or throat, d’, formed
therein, and it has also the roughened or ser-
rated surface d’ parallel with the throat, and
ipon which the fabric is held clamped daring
the sewing by the presser-foot I, which is car-
ried or supported upon the end of the frame
(" of the button-feeding mechanism, and this
frame is pivoted to the shaft ¢, so that the
presser-foo$ 1s held in place to some extent by
the weight of this frame.

The presser-foot D’ is lifted at proper in-
tervals to permit of the feeding of the work

by means of the cam projection D* on the cam-
digk D*, said cam projection engaging a roller-

stud, d*, at the lower end of an arm, d°, of a
bell-crank lever consisting of the arms @ 47,
said lever being pivoted on a stud, d° sup-
ported by the bracket or frame . The for-
ward end of thearm d' of the said bell-crank
lever 18 forked to engage a pin, 21, attached to
a vertically-movable bar or plate, d° sliding
1n ways 1n the bracket or arm «’, (see Figs. 39

-and 40,) said bar or plate d® being connected

by the angle-plate 22 and screws 4’ with the
pivoted frame C? to which the presser-foot I
is attached. The spring @ serves to return
the parts to their normal positions after being
lifted by the cam projection D?® and to hold

~ the presser foot in yielding contact with the
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foot when desired.

work. The bell-crank lever may have a rear-

wardly-extending arm, 4", Figs. 2 and 39,

which can be pressed upon to lift the presser-
The arm D has a raceway, E, in which the
shuttle I is reciprocated, and this raceway is
covered by plates e ¢, the upper surfaces of
which form continuations of the work-plate.
(See Fig. 4.) | | |
- The shuttle I’ is provided with the bobbin
¢’ywhich 18 held in place by a support, ¢, and
spring-latch ¢'. The thread from the bobbin
passesthrough an eye, ¢°, in theshuttle-cavity,
thence over-the tension-bar ¢, then through a
yielling eye, ¢', and through the shuttle-eye
¢’. 'The shuttle also has its forward end or
heatl, ¢, (see INig. 8,) provided with a sharp
ste:l point, €, which takes the thread or loop

from the needle, and it also has immediately
behind its head a shoulder, ¢, for receiving
the stud or post ¢ of the shuttle-carrier €%, 70
S0 that the shuttle is driven by its head, as will
hereinafter appear. I do not, however, make
any claim to this shuttle in this application,
the same being embraced by my application
No. 213,37, filed September 13, 1886. @ 9%’
The shuttle-carrier ¢" comprises a metal

plate of suitable length and width to receive

the shuttle and play in the race, and which
moves in suitable guides. It is reciprocated _
by means of the crank ¢® (see Fig. 7) on the 8o
main shaft B and the pitman ¢°. It has also

the poste”,above mentioned, which isarranged

to project upward behind the shoulder ¢ at

the head of the shuttle, as above referred to.

‘T'he said shuttle-carrier is also provided with 85
a needle-guide plate or post, E’, (see Fig. 9,)

which is located in front of the point of the

shattle, and which is somewhatinclined onits

inner side. This inclined reciprocating nee-
dle-guide is for the purpose of preventing the go

needle from being sprang outward, so that the

sald needle, when in its lowermost position,

will be in proper place to insure the engage-

ment of the point of the shuttle with the loop

of needle-thread. - . 95
In order that the shuttle may be held against

the wall or face-plate ¢'" of the race while it

1s taking and passing through the loop, I have
arranged 1n the end of the raceway a spring,
I¥%, (see Fig. §8,) which bears upon the outer rco
or ronnded surface of the shell of the shuttle |

‘'while 16 18 in this part of the race taking the
loop. In order that the thread and loop may
‘be properly held for engagement by the shut-

tle, I have arranged aloop engaging and hold- 105
ing point, ¥, which comprises an arm having

‘a hook, f, and a recess, f’, formed thereon, ar-
ranged to project slightly into the raceway
‘and slightly toward the direction in which the

thread 18 moved by the shuttle. Upon the 110

‘downward movement of the needle with the

thread the shuttle-point immediately engages
the loopand opens or exposes it, moving it, of
course, forward while so doing. This brings
the inner thread, or that thread upon the flat 115
side of the shuttle, into the recess ' and be-
hind the hook f, which is then stationary, and

‘this holds the loop below or upon a line with

the point of the shuttle, so that the loop is not
dragged by the shattle as it comes forward, rz2o0
but is held in that position while the shuttle
passes through it. As, however, the needle
moves forward after it has passed down through

the eye of the button the second time to de-
liver the thread of the second stitch or the 125
second loop to the shuttle, and as it moves in

the race to feed the fabriec before the shuttle

has passed through the loop, it is necessary

‘upon this forward movement of the needle to

also move the hook I with the needle, so that 130
the relative position of the thread or loop in
relation to the hoolk, needle, and shuttle can-
not be changed during this feeding movement
of the fabric and the formation of the second
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stitch. Toaccomplish this resultandto provide

the hook or loop-holder I with substantially

the same extent of movement as that given the
needle in feeding, and also to enable the feed-
adjusting devices to adjust the length of the
feed or movement of this hook I, or, in other
words, so that the length of the horizontal

‘movement of the needle and the hook may be

adjusted by one adjusting device, 1 have Se-
cured the hook or loop-holder F upon the end
of a slide-bar, %, which is movable in suitable
wayvs in the arm D, and which is connected by
a link, 1%, (see Figs. 7 and 27,) with the end
of the lever a®, which carries the movable ful-
crum or pivot a® of the lever operating the
swinging needle-bar block or head a', (see
Fig. 27,) so that this loop-holding hook 1s op-

erated by thesame cam which operatesto move |

the fulerum of the needle-bar-head lever which
provides the needle with its feed movement.
In the operation of forming the stitch 1 have
found it desirable to use, in addition to the
elements above mentioned, a thread-carrier,G,
(see Figs 8, 9, and 16,) which is reciprocated
immediately below the throat-plate and in the
back of the raceway, and which is formed or
provided with the vertical recess g between
the arms or points g’ g° and ¢* ¢* and the hori-
zontal recess ¢* between the arms ¢’ ¢° and the
arms ¢° g*. : |
The thread carried or fed to the needle passes
through the horizontal recess ¢°,and the verti-
cal recess permitsit to be moved into the barb
of the needle, or into a position from whence
it can be reached by the barb. Of course the
vertical récess is deeper than the horizontal
recess. The carrier is attached to the end of
the long slide-bar 4% which is operated by the
lever ¢°, connecting-link ¢%,and lever ¢’,having
a bearing, ¢'% and cam-groove g in the gear-
wheel ¢! on the main shaft. (See Figs. 7 and
20.) There is also employed a take-up and
thread-carrier, H, (see Figs. 8, 9 and 11,)
which comprises an arm, A, having an out-
wardly-extending projection or hook,?’. This
arm is pivoted at the end of the slide-bar 2/,
which has bearings in the arm D, and which
is reciprocated or moved by the lever 4% (see
Figs. 7 and 30,) pivoted at 2' and having a
cani-pin, 2°, which enters a eam-groove, /’, in
the cam-disk %* upon the shaft ¢*. The arm
h alsobhas a projection, A°, which isshaped sub-
stantially as represented in Iigs. 8 and 9, and

‘there is arranged to project downward from

the covering-plate ¢ of the race a pin or block,
1’ against which thecurved edge/ ol the arm
is adapted to bear. This pin or block acts to
govern or control the movement of the hook
h' of the arm or lever A, so that upon the out-
ward movement of the slide 2° the said hook is
thrown forward from the side of the raceway

into the race, as shown in Fig. 8, and upon

the backward movement of theslide the arm
is caused by the pin to take a circular move-
ment, or path from the race into the recess A"
in said plate ¢. (See Fig. 11.) The hook 18
given this movement from the race after the

| 12 and 13.)
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shuttle has passed it npon its forward move-

ment and when the said shuttle has brought

the leading thread into a position to be taken
by the hook.
the leading thread past the thread-receiving
recess ¢° of the thread-carrier and laterally
from the raceway into the recess A'".
the backward movement of the shuttle the
hook 7/ is moved forward and outward simul-
taneously with the forward movement of the

- carrier G and releases the thread. This hook

The hook is then turned to draw

Upon

70

is located and operated so that it serves to take - -

and hold the slack leading thread, and to then
rive it off to the needle while the shuttle makes
its backward movement, so that the needle 1s
supplied with thread from both sides and the
thread is prevented from reeving in the barb.

Another device necessary in forming the

stitch is the upper thread-holder,M. (SeeFigs.
This device is adapted to hold
the thread which the needle draws upward

30

through the fabric taut, or from becoming

slackened while the needle is moving back-
ward and downward to carry the loop through
the eye of the button and present 1t to the
shuttle, when it releases the thread by a lateral

movement and returns again to its original

position and remains stationary until the nee-
dle has engaged the thread for the second
stitch, when it is moved outward and forward
to hold the thread, as before.
ments are provided by the joint action of the
cam-groove m in the disk m’ (see Fig. 20) upon
the main shaft, the lever m’®, pivoted at w’, the

long link m*, the lever m’, having a fulcrum

at m®, the link w', (see Fig. 7,) which engages

the arm m® of the cam-bloek »’, and the sald

cam block. Thiscam-block is carried or sup-
ported by a block, m', whick has a stud, m",
(see Figs. 12 and 13,) extending backward
through a hole, m'%, in the bracket M’, and
which supports a coiled spring, m”, which
bears against the said bracket M’ or washers
thereon, and a nut, m", and serves to hold the

arm m", which carries or supports the holder

M, and which is pivoted at m" to lags m", ex-
tending from the block m'", firmly against the
surface of the cam disk or block m'. This

These move-
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cam disk or block hastwo cams, m"” m”*. The

cam mBisarranged and shaped to bear against
the npper end of the arm or lever m” above
the pivot or fulerum point m™, and the cam
m® to bear against the lever below the said
pivot, and upon a partial rotationof the cam-
block m’ by the cam-groove m and connecting
devices mentioned the lever or arm m® 18

‘moved by one cam or the other, so that its
lower operative end or holder, M, is moved

both toward and from the line of movement
of the needle, and by a farther movement of

120

I25

the cam-block m’thearm is given a traversing

movement. In operation it is first moved
laterally by the partial rotation of the cam-

disk in front of the thread after it has been

drawn upward through the fabric by the nec-
dle. It'is then moved away from the needle

to take up theslack as the needle moves down-
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ward and theshuttle backward,and this move- |

ment 18 occasioned by the further rotation of
the cam m. The upper thread-holder is then
moved transversely to disengage it from the
thread, and is then returned to its original

- position, to again engage the thread, by a fur-

1O

LS

20

ther movement of the cam-disk.

I prefer to make the portion of the device
which forms the holder or arm M in the form
represented in the drawings and to connect it
with the lever m! by wmeans of a horizontal
pivot, m®, so that the outer end of the holder
may yield downward to permit the thread to
disengage itself therefrom in case it should
not have become disengaged by the backward
movement of the holder. This downward

movement 13 in opposition to a flat spring,

#”, which is secured to the lace of the arm
m” and bears against the upper edge of the
holder M.

In operation the fabric to which the buttons

are to be attached is placed upon the work-

~ plate and beneath the presser-foot, and upon
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the starting of the machine the presser-foot
drops automatically upon the work, clamping
1t against the work support or plate. The
needle Immediately moves down through the
fabricslightly in advance of the button-holder.
The shuttle-thread is presented to it by the
thread-carrier, the thread having previously
been placed by hand across the ends of the
thread-carrier, and brought up through the
throat and passed under a holding Spring on

~the inner side of the arm D. The needle lifts

through the fabrie, drawing the thread with
it. The button-carrier immediately moves the
button into position foratiachment. The nee-
dle immediately descends or moves downward
through the eye thereof and the fabrie, the up-
per thread-holder having by its positive move-
meng away irom the needle held the thread.
The loop is engaged by the loop-hook. The
shuttie immediately enters the loop and passes
through it, draws the thread, and tightens the
stitch. Thelowerthread holder takes the lead-
1ng threadand carries the slack to oneside of
therace. The needle moves downward and for-
ward to a position to take thread from the
thread-earrier, which has had the thread this
time presented to it by the thread holder. The
shutlle moves backward. The needle takes the

“thread at the instant the end of the shuttle

6C

comesoppositeit uponits backward movemens

and again moves upward through the fabrie, as
betore, the shuttle continning its backward
movementand then advancing to take the sec-
ond loop, and while the shuttle is moving for-
ward the needle is operated to feed the fabric
and button by atraversing movementand while
the second stiteh is being completed, and this

operation ‘of the machine is continnous—that

I8, 1t 18 not stopped between the sewing of the

buttons. Of course the presser-foot is lifted

Immediately before the fabrie and needle are

fed forward and automatically returned to
clamp the material at the end of the feed

movement,

Having thus fully described my invention, T
claim and desire to secure by Letters Patent of
the United States—. | | - - 7C

1. The combination, in a sewing-machine,
of a needle bar, a barbed needle supported
thereby, a work -support, ashuttle-race, a loop-
engaging hook arranged to project into the
race near its bottom, a shuttle having a re- 7;
ciprocating motion insaid race, and means for
reciprocating said needle-bar, comprising a
crank, a lever operated thereby connected
wilh the needle-bar, its fuleru m, and a cam for
controlling the position of the fulerum, sub- 8o
stantially as deseribed.

- 2. In a sewing-machine, the combination,
witha work-support, of a movable needle-bar
head above said work-support, a needle-bar
reciprocating vertically in said head, a barbed 85
needle carried by said bar, means for operat-

ing said needle bar head to move the needle-
bar and needle horizontally after each stitch,

a shuttle-race, a shuttle, operating mechan-
ism for the latter, a loop-engaging hook be- go
low said work-support, said hook extending
1nto the shuttle-raceway to engage the shuttle-
thread,and avibrating thread-controllinglever
above said work support, snbstantially as set |
forth. | 95

3. In a sewing-machine, the combination,
with a movable needle-bar head and needle-
bar, of a cam and intermediate connections to-
operafe sald head to move the needle-bar and
needle horizontally to feed the work, a lever 100
for reciprocating said needle-bar vertically, a
crank with which said lever is connected, an
arm or lever by which the fulerum of said lever
Is carried, and a cam for operating said ful-
crum-carrying arm or lever to counteract the 104
normal action of the said erank and suspend
the vertical movement of the said needle bar
and needle while the feeding movements are
occurring, substantially as set forth.

4. In a sewing-machine, the cowmbination, 110
with a work-plate or work-support and a ver-
tically-reciprocating needle-bar and barbed
needle above the same, of a reciproeating
shuttle and vibrating thread-hook below said

~work-support, the thread holder or thread- rig

confrolier M abovesaid work-support, a lever,
m*, by which said thread-controller is carried,
and devices for vibrating said lever in two
different planes at right angles to each other

to impart universal movements to said thread- 120

controller, substantially as set forth. |

5. In a button-sewing machine, the combi-
nation, with a button-presenting mechanism,
a reciprocating needle-bar and needle, and a
device to co-operate with the latterin forming 125
stitches, of a needle-support, A* having a
button - centering point, «”, a Lar by which
sald support is carried, and means for recip-
rocating said bar, the latter being timed to
cause said button-centering point to descend r3o
in advanece of the needle to center the eve of a
batton, substantially as set forth.

6. The combination,in a sewing-machine, of
a swinging head, a needle-bar carried thereby,
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a barbed needle supported by the bar, mech- |

anism for imparting horizontal feeding move-
ments to said needie-bar and needle, a needle-
support, A% having a point, a”, a bar carry-

ing the said needle-support A% haviog the

~pin o and baving a pin, ¢*, at the upper end
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thereof; the spring a®, and the arm or stop a”,
having surfaces ¢ ”, and devices for impart-
ing to the needle-bar and its supporting-head
the movements indicated, all substantially as
described. = |

7. In a sewing-machine, the combination,
with a needle-bar, needle, and co-operating
stiteh-forming devices, of a swinging block or
head in which the said needle - bar recipro-
cates vertieally, a lever connected with the
said block or head to vibrate the latter, and
thus move the needle-bar and needle horizon-
tally,acam for operating said lever,a second le-
ver carrying the fulerum of the said first-named
lever, a cam and conneetions for operating the
said fulerum - carrying lever to change the
horizontal throw of the needle when the work
is to be fed thereby, a shaft by which the said
last-named cam is carried, and a train of gear-
ing counecting said shaft with the needle-bar-
operating shaft, whereby after a predeter-
mined nuomber of overseaming stitches have
been made to attach a button an increased
horizontal throw is given to the feeding nee-
dle-bar and needle to feed. the work, substan-
tially as set forth. ]

8. In a sewing-machine, the combination,
with the swinging needle-bar head o', of the
needle-bar reciprocating vertically in the said
head, the needle, the shuttle, the thread con-
trolling devices, the lever ¢ and its actuat-
ing-cani, thie rod ¢, connecting the sald lever
with the said head, the loop holder F, having
hook f, the bar f*, by which the said loop-
holder is earried, the lever a”, connected with
the said bar and carrying the fuleram of the

~said lever a*, and the cam and connections for

45
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operating sald lever «¢*, substantially as set
fortih. o

9. The combination, in asewing-machine,of
a needle-bar, a barbed needle supported there-
by,devices forimparting areciprocating move-
ment to said bar, a shuttle-race, a thread-car-
rier, G, within said race, having a vertical re-
cess to receive the needle and across which the
thread is moved, and horizontal recesses to re-

ceive the thread, a reciprocating shuttle, and

atbread-holderortake-up comprising a curved

arm located in relation to the thread-carrier:
and shuttle-race as described, and devices,

substantially as specified, for moving said
thread-holder in relation to the shuttle and
said thread-carrier,substantially as described.

10. The combination of a swinging block or
arm supporting a needle-bar, the said needle-

bar, a barbed needle supported thereby, de-

vices, substantially as specified, for providing
the block and needle - bar with the travers-
ing movements specified and the needle-bar
with the reciprocating movements indicated,
an arm having a work-support and shuttle-

race, a présser-fdot for holding the work to the

work - support daring the formation of the
stitches,a reciprocating shuttle-carrier, a shut-
tle carried thereby, a loop-engaging hook, the

thread-carrier G, having a vertical recess to

receive the needle and horizontal recesses to
receive the thread for presenting the thread
to the barb of the needle, a thread-drawer 1n
the shuttle race, and a thread-holder above
the work-support, each adapted for action 1n
relation to the shuttle and needle,respectively,
as set forth, and devices forantomatically feed-
ing buttons one by one to the sewing mechan-
ism, substantially as deseribed.

~11. In a button-sewing machine, the combi-

‘nation, with a stitech-forming mechanism anda

work-support, of a pivoted frame, an auto-
matic button-presenting mechanism carried
by said frame, a presser-foot, algo carried by
said frame, aud mechanism for operating said
frame, whereby the said presser-foot and but-
ton-presenting devices are lifted from the
work when the latter is to be fed, substan-
tially as set forth. r

12. In a button-sewing machine, the combi-
nation, with astitch-forming mechanism and a
work-support, of the pivoted frame U, but-
ton-presenting devices carried by said frame,
the presser-foot D, also carried by said frame,
the lever & @', the slide d°, connecting said le-
ver and frame, and a cam for operating sald
lever, substantially as set forth.

18. In a button sewing machine, the combi-
nation, with a stitch-forming mechanism, of
the work - supporting arm D, having the
roughened or serrated surface d’, the presser-

foott I, bearing on said surface, the pivoted.

frame C?, by which said foot is carried, a but-
ton-presenting mechanism, also carried by said
frame, and a cam and lever by which sald
frame is operated, substantially as set forth.
14. In a sewing-machine, in combination
with a needle-bar, a barbed needle carried
thereby, and devices for imparting to the nee-
dle-bar a reciprocating movement, the shut-
tle-race, a thread-carrier having the vertical
recess ¢ and the horizontal recess ¢°, a cai
and connecting mechanism for providing it

‘with the movements in relation to the needle

specified, the thread-drawer H in the shuttle-
race, a camm,and connecting devices for provia-
ing it with the movements in relation to the
thread-carrier indicated, substantially as de-
scribed.
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15. The eombination, with the needle and '

shuttle and their operating mechanisms, of
the loop holder or controller, thelever m”, to
which said controller is pivoted, the spring
m?, to retain said controllerin its normal posi-
tion yieldingly, the vibrating block =’ to
which said lever is pivoted, and mechanisin

for operating said block, substantially as set

forth. |
16. The combination, with the thread-con-
troller M and the lever by which it is earried,

of the vibrating block m’, to which said lever
is pivoted, and which is provided with the
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cams m* m"™ and-arm m® and means for rock-

- Ing said cam-block.

IO

s

17. The combination, with the vibrating
cam-block m" and the lever mP, pivoted
thereto and baving the thread-controller M,
of the block m', on which the said cam-block
18 mounted, and which is provided with the
stud ", the bracket M’, the spring m®, and

‘nut m", substartially as set forth.

18. The combination, with the block m!

and its support, of the cam-block m’, having-

the arm m° the thread-controlling lever piv-
oted to said cam-block, the link ', the lever
m’, the link m', the lever m? and the cam for
operating said lever, substantially as set forth.

19. The combination, in a sewing-machine,

| of a swinging head or block, a needle-bar car-

ried thereby, a barbed needlesupported by said
bar, a crank, a lever operated by the crank
and supported by a second lever, the said sec- 20
ond lever and a cam for moving it at intervals,
and an adjusting device between the cam and
second lever for varying the extent of move-

- ment of the fulerum, whereby the extent of

the traversing movement for feeding the ma- 25

terial and attaching the button may be va-

ried, substantially as described.
ERASTUS WOODWARD.

- Witnesses:
F. F. RAYMOND, 2d,
- FRED. B. DOLAN.
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