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"ALBIN WARTH, OF STAPLETON, NEW YORK.
Letters Patent No. 78,063, dated January T, _1868., .

IMPROVEMENT IN SEWING-MACHINES.

The Schedule referee fv in fhese Fetters %a}ttmtt' ey, ki pact of fhe s,

— e ——————

TO ALL WHOM IT MAY CONCERN:

‘Be it known that I, ALy WARTH, of Stap]eton in the county of Richmond, and in the State of New York,
Lhave invented a new and useful Improvement in Sewing:Machines; and I do hereby declare that the follomng
is a full, clear, and exact deseripiion thercof, which will enable those skilled in the art to make and use ihie
same, reference being had to the accompanying drawing, formmg part of this specification, in which drawing—

- Figure 1 represents a longltudmal vertical section of a sewing-machine made accordmw to this invention,

the hne z z, fig. 2, indicating the plane of section.
Figure 2 is a transverse ?ertlcal séction of the same, the plane of sectmu being indicated by theline ¥y fig. 1.

Figure 3 is an inverted plan of the same.
Figure 418 a transverse section. of the take—up and tension- dence, the line 2 2, fig. 1, mdzca.tmg the plane

of section. | . )

The remaining figures are details, which will be referred to as the description progresses. .

Similar letters indicate correspnndln parts. | N

The letter A designates the sewmg—machmﬂ table, hawng a depression across it to form a shuttle-race. B
is the needle-arm, in Whlch the needle-lever C is supported adjustably, in the Zollowing manner, to wit: The
axis on which said needle-lever C vibrates, rests at one end in a bearing provided for it in the side of said arm,.
B, and at its other end in the vertical part of a bearing formed by a rzght—angled piece, D, whose horizontal
part rests and slides in ways formed for it on the bottom of the horizontal portion of said ar m, and is fixed in
any position by a set-screw. Each end of the said amis can be oiled tthhgh holes provided for that purpose
in"the arm B, and in the top of the adjustable bearmg |

The needle-lever derives its motions from the main shaft E, through an eccentrlc, 7, on said shaft, which
is embraced by a strap formed at the lower end of the upright, connecting rod ¥, whose upper end is connected
-0 the needle-lever C by means of a round pin, G, which is hinged to the top of the rod by a horizontal pin, I,
and extends from the rod through the solid end of the needle-lever into the loop H, which is formed in. the:
siid needle-lever behind its axis. The end of the pin projects into the loop far enough to receive a pin which
gecures it to the said lever. By thls arrangement and construction I form a joint, which allows an up-and-down
motion of the connecting-rod and ne‘edle-lever, and ﬂlso an oscillating motion -of the connectlng-l od on the Pm
G, imparted to it by the eccentric 77,

The needle-lever C is connected to the needle-slide M by a ‘jaw, J, which embraces the end of an arm, K,
that projects inwardly from the needle-slide. The arm K isnot fastened rigidly in said jaw, but merely projects-
therein §o-that in the vibrations of the needle-lever the arm will be alternately raised and lowered. | "

The arm K of the needle-slide is held up against the top-of the jaw J by a spring, L, fastened to the under
side of the needle-lever, to.prevent play of the needle-slide when, in its reciprocations, its motion i3 changed
from a downward to an upward direction. By this means, the needleslide; arm K is alwa,ys held up against
that part of the jaw which drives the needle downwards, and lost motion from wear of the jaw or plate is obvis
ated, and the needle is prevented from becoming stationary at the end of its reciprocations. By the combined
action of the jaw and arm, the tubular needle-slide is also préevented from turning an its guide-rod. The spring
L is adjusted to increase or decrease its tension by an u.d_]ustmg-screw, N, and 1f desired, it may be placed
above the arm C, instead of below 1t | | | |

The needle-slide M is hollow, belng left open above to allow it to slide up and down upon 2 hollow stationary
anide, O, which it embraces, as shown in the drawing. The lower end of the slide is made solid, and is so formed
as to hold the needle by means of a clamp and set-screw. The presser-slide P is also hollow, having its bottom
closed and its top left open to allow it to surround and slide upon a hollow stationary guide-rod, Q. The
slide P is prevented from falling off its guide-rod by means of a pin extending from said rod througha
vertical slot in the slide. -Said pin and slot are not shown'in the drawing, nor is the lever shown which moves
the slide upwards to raise the presserafoot off the feed-wheel, the said pin and slot and lever being of the ordinary
construction. The pressure-slide is held down by means of a spring coiled upon the ‘guide-rod Q, between the
top of the slide and a collar, R, which is adjusted-on the rod by screwing it up or down thereopn.

The object of makmg the needle-slide and the. pressure-ahde hollow or-tubular, and of placlng them upon
stationary guides, is to enable one to labricate the said slides in such a manner as to prevent cil from drlppmg_




therefrom upon the table and injuring the material that is bemn‘ sewed, the oil whlch is in excess being retmncd
in the bottoms of the hollow slides. |

The guide-rods O Q are made hollow throughout to allow the air to pass in and out of the slides during
their descent and ascent on the guide-rods. Both the said guide-rods are supported from the end of an arm, B,
- in tapering holes, which decrease in diametei as they descend, the upper portions of said rod being made tapering

from the tops dm\ nward for a little distance so as to fit the tapering holes. -The object of this arrangement is
to allow the said rods to be raised easily out of the holes of arm B, when it is desired to remove them for 1ep;11r.:-..

The rods O Q are.held down in the arm by a single serevw, S, which is serewed down into the arm at a point
intermediate of the rods, its head belnrr made of such a size as to partially ovetlup the tops of the rods, as is
shown 1n fig. 2, the tops of the rods at the places where the screw-head clamps them, being cut down to allow
the ser ew-head to come flush with the tops of the rods. An ‘ornamental appearance may be riven to ‘the tops
of the rods by ballslike T, with short stems which pass into the rods from above, the stems of the balls being
fitted in loosely to allow a free cncuhtmn of air to :md from the rods, and at the same time prevent the 011
from_being driven out above.

Lpon the ncedle side of the end of arm B is a n-moved puliey or wheel, U, made in this example of wood,
over which the needle-thread roes on its way to the needle. The grooveis deep enpugh to insure that the thread
sball not be accidentally removed in the operation of scwing. As the thread is drawn along in forming the
stitches, the pulley is rotated at the same speed by the pressure of the thread therecon. This device.is substi-
tuted instead of a stationary guide, over which the thread is usnally passed, and onc of its advantages is to lessen
the friction of the thread at the place where its course is changed from a horizental to a vertical dircetion.

The spool-spindle is mounted on the arm B, behind the gmdmrr-uheel U, and forward of the tension-device.
Upon said spool-spindle is placed a hollow spindle, whose lower end is surrounded by a solid head, Z, which
rests upon a cushion of cloth or felt, or other suitable material. From the uppm surfuce of head Z, ncar its
rim, rises a sharp pin which penetrates the flange of the spool far cnough to attach it thercto, and prevents it
from turning mdependently of the head. The diameter of the hollow spmdle is of such a size that it will fit the
pin, which rises from the arm B, and the spool - being retained by the sharp pin rising from the head Z, is not
allowed to wabble, or move from side to side, no matter what its bore may be, and ther eby the unwinding of the
thread is rendered regular. Instead of the sharp pin rising from the head, other means for securing the spool

might be used, such as shmp cdged featherq, and, if desired, the head Z ma.y be placed on top of the spool-
| mstead of below. '

The thread is taken from the spool backwards towards the tensian-spindle X, which is mounted in a hori-
zontal position on arm B, Said spindle has two collars, one on its outer end to enable the spindle to be turned
for adjusting the tension of the needle-thread, and the other, which is marked #, and is not fir removed from
the outer end, to enable the spindle to be clamped against the take-up W, which rises from a hoilow spindle
that is mounted in a horizontal bearing on arm B. The said hollow spindle has a shoulder that comes against
the end of the bearing, and it is held against it by means of a nut and washer on the end of the tension-spindle,
which latter extends through the hollow spindle and beyond the bearing far enough to receive said nut and
-washer.

An elastié cushion is interposed between the dollar ¢ Y a.nd the take-up; and by turning the holding-nut the
“cushion is compressed more or less, so as to compel the tension-spindle to move with the take-up. The thread
i3 taken through the outer end of the tension-spindle, past its outer collar, where it emerges to the surface of the
spindle, and i3 taken around it one or more times, as may be desired to produce the neccssary tension, and is -
- thence carried through a hole in the lower part of the take-up, and thence between the side of the take-up and
flat spring @, which holds'the thread fast against the take- -up during those intervals when no force is applied ta‘
draw the thread from the spool. |
| By connecting the tension-spindle and the take-up so that they move ‘together, and by taking the thread
directly from the tensmn-dewce to and through a hole in the take-up, I am enubled to keep the thread in such
a position that the fension-will not be varied during the vibrations of the take-up by belng partly unwound from
- the tension-spindle when the take-up is moved backwards. The takc-up is vibrated directly from the main
-drwmg-shaft E in the following manner: ¢ is a horizontal arm which extends from the centre of motion to the
- take-up, in a direction to bring it over the upper end of a rod, d, which is held in gmdes and rests on a hinged
~arm, ¢, whose free end extends over a cam, J, placed on the main shaft E; fis aspring, which constantly draws
the arm e of the take-up down upon the rod d, and restores the take-up to its origmal posmon after each vibra-
tion caused by the cam, the rod d being also thereby held down upon the arm ¢, which rests ducctly on the face
of said cam. |

This cam is so shaped that the thread is held extended until the point of- the needle s3trikes the material to
be sewed. The mainshaft is provided with a belt-pulley, which consists of a solid core of metal, whose diameter
is reduced between its ends to form a receptacle for a cushion of rubber or other clastic material, as is clearly
‘shown in fig. 1, while ribs % in any convenient number extend across the sunken space from rim to rim, as is
shown in qule 5. The elastic cushion is flush with the periphery of the rims, and both are wrapped about with
2 covering of leather, which is secured in place by metallic bands at the ends of the pulley over the solid rims.
The feed-motion is derived from a cami, 7, on the main shaft E, through a pendent arm; 7, which lmnws down
beside the shaft from the table A. The face of the arm is kept against the cam constantly by a sprmg, ag
shown in fig. 1. The back of the arm hags an elastic cushion of rubber or other suitable material, which is held
to the arm by being compressed bztween flanges, which rise from the sides of the arm, and are bent over towards
each other, so as to bite the sides of the cushion. When the arm 18 pushed outwards by the cam, it strikes the
end of 2 horizontnl rod, %, which is guspended in bearings formed on the under side of table A, and extends




through a nut, =, to the side of the table A, the said rod % having a serew-thread formed on it where 1t nf.orks
through the nut, and its end at the side of the table having a thumb-piece which enablesw{ne to turn it.. T-he
nut » is scparated from the adjacent bearing by an elastic collar, m. Said nut has two radial arus, p p, which
extend from opposite sides of the nut, and form in this exawple an obtuse angle with each other towards the
fecd-wheel. That one of said arms which extends upwards towards the table A, is forked, and embraces a
pin on the end of the reversing-lever r fram which rises a button-hend, which moves in a slot, 8, in the table,
and extends through it, so thut one can move said lever # from the top of the table when 1t isi'desirc-d to reverse
the direction of the feed. The direction of the feed depends upon the position of the arms p of nut », which -
arms are held by the reversing-lever in such a position that one or the other of the said arms will be beneath
one of the toes, ¢, of the rock-shaft , so that the outward movement of the red % will be transmitted to the rock-
shaft, wiich will be rocked to the right or left, according to the position given to nut «, which can be so turned that
neither of its arms will act against the toes of the :Qﬂli-shaf't, or g0 that one or the other will act on tke rock-
shaft thiough the toes ¢ ¢, bencath one or the other of which the arms p p are brought bj' the reversing-lever,
' manner aforesaid.  The rock-shaft % extends 1 suitable bearings beneath the table, towards the forward end
of the machine, and has fast on its forward end a crank, v, which is fqued to receive the pointed end of a lever,
w, which is pivoted near its sther end to the vart 2 of the frictic w-cluteh, which drives the feed-wheel z. The said
lever « s restored to its former nosition after every vibration which is given to .ifi, from the rock-shatt by means
of o spring-arm, z, which projzets {from the front side of the frame of the machin’e’, and penetrates the lever not
far from the end of erank v. 'The feed-wheel 2z turns upon-a hollow axis, 8, which extends. past the bearing 9,
which supports it, to the front of the machine, ocutside of which it 13 turned upwards, as shown in fig. 1, to enable
thedﬁ}jemtor to pour in oil, wherewith to lubricate tne feed-wheel, the bore of the axis towards its inner end being
turned and carried through one side at a point neaily opposite the middle of the hub of the feed-wheel. The axis
cocs through an elonigaied veitical siot, 10, cut tarough the lower end of the bearing @, so that the fecd-wheel can
be adjusied vertically, and it is held to the bemiﬁg by a washer and nut, in combination with the elastic ba_:{ noexs
loseribed. The hub of the feed-wheel, on its forward cud, has a flange, 18, by means of which the feed-wheelis
secured to the axle 8, by the clastic box compused cf the following devices : A broad plate, 11, ig placed on the
axis 8, and from the bottom of this plate extends a right-angled flange, whose edge has projecting corners, hetween
which iz held the lower end of a spring-p]a‘ta, 12. which is fastened to the plate 11 by a screw~bolt, 18, The
spring-plate extends upwards about as high as the plate 11, and the hub of the feed-wheel goes through it. The
said spring-plate is separated {rom the flange 18 of the hub of the fecd-wheel by a rubber packing-ring, 16,
and the said flange is separated from the plate 11 by a packing-ring, 14, of leather. DBy means of these devices,
the said flange 18 is held between elastic surfaces, and the feed-wheel consequently hgs its suppo}t in elastic
bearings, although its axis is held to the bearing 9 in a yigid and unyielding manner. The rear face of the
feed-wheo! has a circular depression with square sides, the hub of the wheel being made to projecf far encugh
to pernit the feed-cluteh, hereinafter described, to be held thercon, so that if can operato within the depression
of the wheel. The feed-clutch is composed of the clutches or pleces 2 3, whereof the former is contalned in
said depression next to the face of the wheel, and the latter is mounted on the former, and slides ihereon, being
suided hetween the rims of the sides of ihe picce. Both pieces have wide eiongated central slots, to enable
them to ke placed over the hub of the wheel, and the upper piece 3 has guide-arms, which extend inwards on
the edge of its slot, so.as tn form guides for the piece 2, and preserve parallelism in the movements of the two
pieces on each other. The picce 2 is drawn towards the cther and away from the inner circumierence of the
wheel by a spring, 4, and thereby the clatch is made to release the feed-wheel. The left-hand end of piece 2,
observing fie. 2, is curved to fit the said inner circunference, and the piece 8 has segments, which it within the
wheel on the opposite side. The said pieces are held upon the hub by means of a washer and key, said washer
having a longitudinal locking-bar, 17, on its right-haud edge, which spans the slot of piece 8, and fits under
shoulders formmed on the top of piece 8, so that the said piece or clutch & i3 locked to the Liub, and has no longis
tudinal motion alowed to it. The lever w has on its right-hand end (fig. 2) two cams 1 1, which are kapt in
" contact with the left-hand end of piece or cluiched, by the force of spring 4. The piece or clutch 8 is prolonged
bevond the rim of the feed-wheel, and has pivoted to the prolongation, two independent fingers b 5, which coms
"pose yiclding jaws, which are drawn constantly towards each other by a spring, 6. The jaws embrace 2 stop,
7. which Is made of leather or other suitable material, that has a soft surface, so that the contact of the jaws
therewith will not produce noise. | - - -

The stop 7 is mounted upon a frame, which is pivoted by its forward end to the side of the table of the -
machine, so that the said frame can be moved up or down, towards or away from the under side of the table, for
the purpose of varying the length of the stitches witbout changing the oscillations or motions of the rock-shaft.
The step 7 is moved up or towards the table by means of- a screw, 20, seen in dotted outline in fig. 2, said
screw being surroanded by a rubber tube, 19, which, when the serew is drawn outwards to move the stop
towards the table, is compressed agaiust the under side of the table, and, when the screw is turned down, the
elusticity of the rubber causes the.stop to be moved downwards again $o its former position; or as far in that
direction as the release of the rubber by the serew permits. When the stop T is in a line with the centre ol
the jaws, or, in other words, in & line with the centre of the feedswheel, the length of the stitches is the same
.1 whichever direction the feed-wheel is turned. But when the stop is at cne side of the centre, the stitches
will be longer in one direction than in the opposite direction, so that if the feed is reveredd while the stop 15 ac
one side of the centre, there will be a corresponding change in the length of the stiiches, either longer o7
shorter, according to the position of the stop on one side or the other of said centra. -

T’fe shuttle 8/ is driven by a crauk from = disk on the end of the main sghafi. The shuttle-carsier 21 1s
scen 1.vseveral figures of the drawing, but wust elearly in Figure 9. The hesd of the shuttle is overlapped by 2
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plate, 22, which holds the shuttle down, so that the same is prevented from being lifted up so as tv clamp the
loop of the needle-thread hetween its top and the inner surface 6f the cover of the shuttle-race. The necessity
for the overlapping-plate arises from the peculiar movements of the needle, which has only two simple wotions,
to wit, one downward and one upward, there being no pause in thelcourse of its upward motion, nor a pause
followed by o slight downward movement, in order to give slack to the thread while the shuttle 13 going through
1ts loop, as in ordinary machines; and consequently, to prevent the possibility of the rising of the shuttle from
the pull of the needle-thread while the necdle is rising, at which. time the needle-thread loop surrounds the
shuttle, I provide the said overlapping-plate 22, which acts in combination with the ordinary overlapping-plate,
~extending over the point of the shuttle to prevent the shuttle from being raised from its place and fhrown
against the cover of the race. | - | -
~ Jhe needle has no iaterruption or pause, neither has it a pause and retrograde movement combined, during
its ascent, but its movements are a simple.and direct reciprocation, derived from a plain cccentric on the main
shaft. It follows that no addition is made to the amount of slack of the needle-thread, as is the case in ordi-
nary sewing-machines, from or by any interruption of the ascending movement of the needle; and in order,
therefore, to prevent any undue strain on the needle-thread from the passage of the shuttle through the needle-
loop during the simultaneous ascent of the needle, I reduce the back surface of the shuttle, so-as to make. the
shuttle narrow for the first half of its length, forming a depression, 25, and from thence increase its width,
until it falls off again towards its heel, as shown most clearly in figs. 9 and 11. '
Whils the forward narrow portion of the shuttle is going through the loop of the necdle-thread, the needle
Is rising, and, at the time said loop encirecles the shuttle at about the point 25, the needle will have risen far
enough to bring its eye above the material, so that the pull-and strain thereafter made on the needle-thread by
the passage through its loop of the enlarged half of the shuttle will be downwards, and in a line with the needle,
and not at right angles thereto, as in ordinary shuttle sewing-machings, and no additionual thread will be required
1n enlarging the loop for the shuttle until the needle has left the material. This provision is of great importance
in sewing leather, where the thread is closely pressed between the needle and the sides of the hole, and the
shuttle is unable to draw out enough thréad to form a loop, causing the thread to snap apart. o
Theshuttle has on its side next the shuttle-race a hooked guiding-edge, 27, seen in Figure 10, extending nearly
its whole length, which engages a reverse guiding-hook, 28, formed on the side of the shuttle-race, a suitable
distance; equal at least to the distance of the-shuttle’s travel. One object of these guiding-hooks is to retain
the needle-thread loop in its proper place, and prevent it from being caught between the shuttle and race.,
Another object of these devices is to prevent irregularity in the motion of the shuttle, and keep it close to.the
side.of the race, so as to insure its taking the loop of the needle. Besides these advantages derived from the
said guiding-hooks, there is andther advantage, to wit, that I am enabled to use a shorter needle, or to decrease
the distance it travels, in comparison with ordinary sewing-machines. This advantage is owing to the fact that
the point of the shuitle is elevated, the thread being held by the hook 28 in such a position that it is caught
by the elevated point and the side of the race, in consequence whereof the needle is not. required to descend
‘any further than to bring its eye to the shoulder formed by thé edge of said guiding:hook. As an additional
support to keep the shuttle up to the side of the race, I provide an upright plate, 26, which is formed by turning.
up-a portion of the shuttle-carriage near its forward end, as shown in fig. 9., |
In order to prevent the shuttle-thread from becoming so placed that the needle will descend behind it and
produce a knot, I place on the top of the shuttle a flat tongue, 24, which extends the whole length of the thread-
opening made in the top of the shuttle, and laps over the inner edge of the opening sufficiently close to hold
the thread by friction, and carry it back when the shuttle moves backward, so that it will be behind the needle
when it makes its next descent. o , . o '
" The shuftle is left open on its under side, and is provided with two or more tension-rods, which extend from
‘the pointed end towards the spool, their hinder ends being free, disconnected from each other and from the rest
~ of the shuttle. The shuttle-thread is taken from the spool through hole 29; thence down again into the interior
of the shuttle through hole 80; thence around one or both of the tension-rods; thence through the hole 81;
thence under the tongue 24. By reason-of the disconnected ends of the said rods, I am enabled to pass the
thread over them, after it has been threaded through the several -holes of the shuttle, by picking it up and pass-
ing it over their free ends, and it is not at any time necessary for the thread to be withdrawn from any of the
holes in order to put it on one or both of said rods. In addition, I am enabled, by the use of two free rods, to
vary and adjust the tension in a nice and delicate manner, by turns varying from one-quarter to three-quarters
of the complete circumference of said rods respectively. | |
The ncedlé is shown detached in Figure 12. It is made out of sheet steel, by cutting it out of the sheet by
- means of a die-cutter of proper form.  After the needle and its sliank have been cut to the proper outline, the
grooves on the front and back, which intersect the eye, are formed by proper dies. The corners of the needle
are rounded off by filing or grinding. ' | | | o |
The presser-foot, seen detached-in Higure 7, and also seen in Figure 8, is slotted at its heel, in the manner -
shown, so that it can be inserted between the face of the serew 29 and the bottom of the pressure-rod, the said
bottom being cut away so as to leave a rib across it, which enters the said slot. The set-screw which fastens the
presser-foot goes up through said slot, and through the rib into the body of the rod. By this construction I am
enabled to remove and replace the presser-foot without removing the screw. -
The presser-foot has a thread-guide, s, formed upon it, in a line with the needle, as shown in fig. 7. This
thread-guide, in this example, consists of a tapering groove, whose narrow end is towards the needle. Instead -
of attaching this thread-guide to the presser-foot, it may be secured to any other part of the sewing-machine.
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Tn using it, the necdle eye is brought oppesite Lo the groove, when thie needle is casily threaded. One of the
advantages of this device consists in insuring that the needle will be always threaded from the proper side.

The reverse-hook 28, on the side of the race, is cut away, as seen in fig. 2, to form a curved recess or slot,
32, which receives into itself that portien of the ncedle-thread loop which is on the inside of the shuttle, and
prevents the loop from tipping over or kinking, and causcs the loop to remain open, to allow the shuttle to enter

“it. The forward end of said recess or slot operates as a hook, which retains or holds the inner side of the loop -
while the shuttle is passing through it, and so aids Iin prevehting the loop from béing caught between the sli_'!:lttle'
and race. | | - |

The throat-piece 83 extends across the race, at the place-of the.descent of the needle, and is perforated,
to allow of the passage of the needle through it. That part of the throat-piece which overlaps the edge of the -
race has a downward projection, 85, scen in Figure 13, which iz o perspective view of the throat-piece detached,
which projection fits 1n a recess, 34, made on the verge of the race, (see fig. 2.) This side of the projection
which is towards the race forms a shoulder, which prevents fine threads from catching in the joint of the throat-
piece, and facilitates tie sliding of the thread past the Joint, and, by keeping the shuttle-thread off from the
joint, prevents it from curling, or bending inward so as to get forward -of the needle. As projection 35 18 &
continuation of thie throat-piece, :t follows that there is no joint presented at that point, but the throat-piece
and projection form an unbroken surface. | -

The axis of the feed-wheel is square where it i5 held in the slot- of the bearing ¢, so that it cannot turn, by
which arrangement its open end is always kept turned upwards. The hub of the feed-wheel is hollow, to receive
the axis, but its inner end 1s closed, so as to prevent oil from drirjping upon the wheel.

What Telaim as new, and desire to secure by Letters Patent, is—

1. Making the needle-slide M and the guide-rod P, either or both, in the form of tubes, closed below, so as
to prevent cil used in lubricating them from falling on the tabic, substantially as deseribed. |
9. The combination of the guide-rods O and @ with the holding-plate S, substantially as and for the pur-

pose described. | |
3. Making the needle and pressure-guide rods O and Q, either or both, hollow, to allow the escape of air,

substantially as described.

The combination of the thread-guide ¢ with the presser-foot, substantially as described.
The hook 28, formed substantially as and for the purpose described. |

The combination of the grooved shuttle with the hook 28, as and for the purposc sct forth.
The disconnected friction-pins in the shattle, arranged substantially-as described.

The shuttle S/, constructed as shown and deseribed.
The spring L, arranged so as to bear upwards against the necdle-slide, substantially _as_,tiescl:ibed.

10. The combination of the eccentric #7, universal joint G I, rod F, and necdle-lever €, constructed and
operating substar ‘ially as and for the purpose described. | |

11. The tension-device X y, and the take-up W, arranied and combined substantially as described. -

12, The combination of the reversible slide 7, the nut %, having arms p p, and the rock-shaft , having toes

t L. substantially as described. | |
18. The lever w, provided with two shoulders, 1 1, in combination with the spring =z, substantially as

© 00 =1 T OV

described. |
14, The adjustable plate T, for regulating the length of the stitches, in ¢

the feeding-apparatus, substantially as described. | | | | -
15. The box that holds the feed-wheel, composed of the rigid plate 11, the spring-plate 12, and the elastie

rings 14 16, substantially as described. . | |
16. The hollow axis in which he.feed-wheel turns, in combination with the hollow hub, closed at one end,

ombination with the jaws 5 5 of

substantially 2s shown and described. - - R L
. ALBIN WARTH.

Witnegses:
| W. HAUTTE,
(7. BIRG.
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