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To all whom it may concern:

Be it known that I, Joun E. FEFEL, a citizen of the

United States, residing at 240 South Ninth street,

* Philadelphia, county of Philadelphia, and State of

Pennsylvania, have invented certain new and useful
Improvements in Blindstitching Sewing - Machines,

fully described and represented in the following %pLCl— |
Tication and the accompanying dmwmgs forming a

part of the same. , |
The present invention relates to that class of sew-

- Ing machines which is employed in “felling” or mak-

20

- of an open trough is supported ‘above-the foot trans-

25

. needle just ag it is being retracted from the fabric.
~ shuttle pointed at both ends is preferable, as it is

30

3.9

ing “blind stitches” upon one side of a fabric, for

- attachinga lining, binding, or facing thereto: and in
which-a curved needle operates wholly upon one side

of the fabric. | -
In the present machme the cloth or work-picce

to be sewed is laid dlrectly upon the feed-armp, and |

a foof provided with an aperture rests upagp, %he fabric

and a needle is oscillated across the aperture’'in fline-

ment with the seam, engaging the portion of the fabric
which isexposed in the aperture. Aracewayintheform

verse to the path of the needle and also transverse to

the line of the seam, with a gap or notch in the middle
to facilitate the passage of the needle, and a TECIPro-

cating shuttle is laid in this open raceway and recip-

rocated by the shuttle-carrier to take. a loop from the
'..11;1.

;Ldfa,pted to engage a loop upon the needle when cross-
ing the path of the latter in either direction, and such
a shuttle needs to be escﬂl&ted only half as frequently
as the needle
raceway above the foot renders. the shuttle very acces-
stble, and permits it to be placed in and removed from

. theraceway with the utmost facilivy.
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The machine is provided with o frame, a goose-neck,

and a head upon the outer end of the goose-neck,
_carrying the stitch-forming mechanism; a
shaft being extended into the head as usual, to operate |
such mechanism. The foot is pleier&bly held “sta-

drlvmfr—

tionary upon the head, and the feed-arm hinged upon
the frame to "move to and from the foct, and pressed
elastically thereto to clamp the fabric or cloth duri mg
the sewing operation. | |
The raceway for the shuttle is preferably secured
upon the head in a fixed relation to the path of the
needle, and the foot is adjustable upon the head. so

as to vary the exposure of the fabric to the point of

the needle. As the needle tra.vels I & curve, it inter-

sects one corner of the:raceway, and the point of the

shuttle is therefore formed. to lie in such carner of the

raceway, and noi. .111 the mxddle of the raceway, as is
COMMOoY,

A i:ﬂmer of .the’ shuttle can travel. close
1o thﬂnﬂedle M%dwhml i emnh el in tne {ﬂei-

The arrangement of an open-trough -

'iFig 1; Iig
tion ]ust ‘lbDVB the level of the foot M; Fig. 6 is a-plan
of the foot and mcewmy with needle across the raceway;
Fig. 7 is an end view of the feed-arm and needle-arm

| tion; Fig.

arm; Fig. |
! double-pomted shuttle; witit/its left-hand end engag- -1 10

- arm, and is prefembly made with a central smooth
| space between margimal rows of teeth, so that it may
press the fabric close to the needle without danger of

the needle’s engaging the teeth. The simcoth central

space is preferably made level with the tops of the 60

teeth, so as to hold the fabric up as close as pos,slble_

to the path of the needle. -

The feed-wheel is prcfembly formed with a short
journal upon each end and connected by a universal
joint with a feed-arbor in the post of the frame, such
construction permiiting a spring to be inserted under
each of the journals to press them elastically toward

6o -

the fahmc and thus permitting either end of the wheel

to yield 1ndependently of the other, as is often required
1" in stitching close to the edge of a garment, 1n which

case the pressure and the feeding are thrown chiefly
upon one end of the wheel.

‘The curved needle is carried by a vﬂ:)la,tmw arm,
and the holder for the needle upon the arig prowdeu

with a thread-guide which delivers the thr ead directly .

into a groove upon the under side of thé needle; g

70

vertical eye near the point of the needle permitting - '

the thread to-pass upward.so that the loop. is formed
directly on top of the needle, where the transversely
moving shuttle.can readily engage it.

A take-up lever is provided, and operated by a cam

~which permits the thread to follow the exireme for-.

ward movement of the needle and then to slacken the
thread. suddenly to form a lcop; and afterward restore

the tension, to tighten the IIGBCH{J thread upon the
shuttle-thread.

One embodiment of the mventmn 1s shown in Uhe
annexed drawmg, In which "

Figure 1 is a side elevation of the machme Hig. 218 f .
90 -

a plan of the same; Fig. 3 ig a section on lmt, 3—3 in
.4isafront elevation; Fig. 5isa plan in sec-

with the foot, the raceway, and a piece of fabric in sec-
8 1s a frent view of the head with the casing
cut away to show the interior, and Fig. 9is a section of

the head, lﬂoklﬂ“‘ toward the reoy Slde of the head, and
slmwmﬂ* the connection for duvmr* the shuttle-arm and -
| Fig. 10 is & plan of the head i In section, where hatched;” 100

at'the center of the drwmg—shfzft Flg il1sa. vertm&l
section of the head adjacent to the outer end of the

g5 -
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head with the connections for the needle-arm enly,*' o
Fig. 12 is a section of the head on line 12—12 in Fig. 1, o
showing the take-up lever and its cam; Fig. 13 ShGWB 105

.l |
-

center hne of the foot, with the outer end of the feed-.' |

15152 dzaﬂram showing the ﬂpermtmn of the

the under side of the feed-wheel and fmnt end of the S
feed-arm Fig. 14 is a section, where hatched at,the -
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Ing a loop of the needle-thread; Fig. 16 is a similar dia- |
gram with the right-hand end of the shuttle engaging
‘& loop. | | “

The machine is shown with a frame having a hollow
post A, goose-neck B, and head C, with a driving-shaft
D extended into the head. A shuttle-shaft E is ar-
ranged directly below the driving-shaft and connected
thereto by gears T, ana a rock-shaft G for the needlo-
arm a 1s shown mounted to turn, and also to reciprocate,
In a bearing directly below the shuttle-shaft.

Arrangement of fecd-arm.—A feed-arm H has forked

feet fitted within the post A and jointed upon pivots I,
and it is extended beneath the head to carry a feed-
wheel beneath the needic-arm a.
secured it a seat J/ within the post and projected out-

wardly between the feet of the fork to the front end of |

the feed-arm, and an adjusting scrow K is arrang2d be-
neath the spring to produce an upward clastic pressure
upon the iced-arm. Thae upward movement of the
feed-arm under such pressutre is limited by a screw L

‘having an adjustable nut I/." The foot M is mounted
adjustably upon the head by a har M7 and clamp-screws

N, a screw N? (having a bearing upon the head) being

fitted to the upper end of such bar to adjust the foot

vertically. Atreadle o’ and chain o are shown diagram-
matically in Fig. 1 to depress the feed-arm, when it ia

requisite to insert the garment or fabric to be sewed be-

neath the foot. | |

Shuttle connections.—The raceway P has a division
or gap in the path of the needle, and attached to the
rear cdge of the head (Figs. 8 and 9), and a double-

pointed shuttle Q is vibrated in the raceway by shut--

tle-carrier R and a shuttle-arm R, having pivot 8/ at
one side of the driving-shaft transverse to the same, and
provided with spherical crank-pin 2. A érank upon
the shuttle-shaft E is also provided with a spherical
crank-pin, and a connecting-rod T has spherical bear-

ings fitted *o the said crank-pins to osciltale the shut-

tle-arm as the shuttle-shaft revolves. With this ar-
rangement. the raceway lies wholly ahove the foot and
1s curved in a vertical plane, concentric with the pivot

&/, The shuttle-arm R/ also moves in a vertical plane

as its pivot is horizental. The shuttle-arma B moves
in a verbical plane, and as its lower end traverses a
curve, the raceway is correspondingly curved in a ver-

tical plane, but its hottom is fiat transversely.  The
- hottom of the shuttle is therefore flat transversery and

curved longitudinally to {it the open trotigh of the race-
way. from which it can be readily lifted when required,
With a double-pointed shuttle, the geari ng F revolves
the shuttlo-shaft at half the speed of the driving-shaft,

thus permitting the need le to make two oscillations for
. & .

DD

6O

65

each oscillation for the shuttle, and cnabli ng the oppo-
site ends of the shuttle to engage the loop of the needle-
threadrvhien erossing the path of the needle 1n cither

-direction, as shown in Figs. 15 and. 16.

Construction for zigzag sewing.~The ‘general con-

struction of the machine adapts it for SeWINg 7igzag
-stitches or a straight seam, the zigzag stitches requir-

ing the moving of the needle laterally intermediate

to its oscillations, so as to intersect the cloth or fabric’

In two different lines; ag shown in Pigs. 15 and 16. In
the present invention; such lateral movement, of the
needle 1s made i1 parallel plancs, and is effected by

mounting the needle-arin ¢ upon a, rock-shaft G which |

) w

A leaf-spring J is

860,376

can be reciprocated lengthwise atld_the same time that it
15 oscillating to propel the needle. To oscillate the

rock-shaft, a crank b with spherical crank-pin b is -

attached to the needle-arm (Figs. 10 and 11}, and os-
cillated by a link ¢ which is connected to a spherical
crank-pin d rotated by the end of the shaft D. The
rock-shaft is reciprocated by a connecting-rod f having
one end ad)ustable in a segment g, which is vibrated
by a crank e and a needle-cam ¢ upon one of the gear-
wheels I'.  This connecting-rod is shown arched up-
wardly to afford more room for the cloth or work-picce
upon the feed-arm. The segment is grooved or slotted
to recelve the connecting-pin 7 of the rod Jf, and such
groove 1s extended past the axis of the crank ¢, 50 that

pin f/ may remain stationary when set at that point, as

réquired when the needle is to oscillate always in the

same path, for sewing a straight seam. The conneet-
ing-rod f is attached to the pivot-shaft G by a universal

joint so as to permit the oscillation of the shaft and the

movement of the rod f to different inclinations, as the
pin /7 is adjusted in the segment. The segment g being
actuated by the shuttle-shaft, is vibrated only half
as often as the needle oscillates, and it consequently
operates intermediate-to the oscillations of the needle
to shift it into the two positions required for zigzag

sewing. The adjustment of the pin f/ wvaries the
breadth of the stitches in zigzag sewing. TFig. 7 shows

a thick piece of cloth z stretched over the feed-whoel
upon the outer end of the feed-arm, with a picce of thin
tacing or lining % upon its upper sidé in coniact with
the bottom of the foot M. Tig. 6 shows a recess with
sloping side in the upper side of the foot, with aper-

ture. m through the bottom of the recess, of a width

equal to the space hetween the sections of the race-
way, and suitable for the lateral play or movement of
the needle in sewing zigzag stitches. A boveled recess
m” 1s also shown at the end of the aperture from which
the needle advances, to accommodate the needle-car-
rier marked @, and Fig. 7 shows the needle n engagedd

with a portion of the cloth 2 and the facing % to [orin &

stitch, and retracted partially from ils extireme forward
position o loosen the thread and form a loop 7 with
which the point of the shuttle Q 1s shown engaged, the
same as in Ifigs. 156 and 16. As the needle moves

through or along the aperture of the footin order to pere-

trate the cloth, it necessarily moves tan centially 1o the

Heed-wheel; as it docs not pass through the cloth in

lorming the stitches, but enters and emergos at adja-
cent points, as clearly shown in Tig. 7.
Thread gradeand take-np.—The needle is shown with

avertical eye I (Figs. 6 and 7} and grooves I upon the

under side, and the thread is led into such groove by
a thread-guide p attached to the needle-arm or Arrior
close to the shank of the needie.  An ear p7 upon the
opposite end of the needle-carrier receives the thread
from a guide-arm p® which extends from the needie-
arm upwardly to receive the thread from a teke-up lo-
ver V. This lever, as shown in [ig. 12, is actuated hy
a cam having u groove with three different seats for the
lever-pin ». '
mounted upon the driving-shaft, and the take-up lever
is pivoted at one side of the shaft and extended aeross
the grooved face of the cam and downwardly toward

the needle-arm to deliver the thread thereto. In fies.

1 and 4, the machine is shown with spool A’, tension

The cam, as shown in Figs. 1 and 12, 15
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'devlce B_"' s and threadaguldes O upo:u the head' which
- deliver the thread b’ -to the take-up lever.
'V is shown in Fig 12 in full lines i in the position, just,
+before the needle is retracted to form a loop, and it is
shown in dotted lines at opposite sides of such position.-
The cam revolves per arrow V2, and the lever-pin v is

shown engaging the seat v of the groove, which is suf-
ficiently eccentric to let the take-up lever move from

. its highest position gradually downward as the needle-

enters the cloth. The groove then makes a sudden
drop to the seat »°, which slackens the thread and per-
mits the formation of the loop j upon the needle as the
shuttle engages the same, and the seat 2® which con-

nects the portions 2% and +/ inclines outwardly from.

the axis of the cam 50 as to raise the take-up lewer to

its highest position, and tichten the needle-thread irpon
the shuttle-thread to finish the stitch :a,fter the shut-
tle has cleared the loop.

' Attacﬁmmts to the foot.—1 have f(}llIld that the needle

28 lcannot engage the fabric uniformly, to make uniform

Pstltches with a mere foot having an aperture or throat
“through which the cloth can project to engage: a needle-.

- oscillated wholly above the foot, but provision is re-

25

‘”30
'_.35

-45
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quired-to keép-the cloth from draggmg forwardly with
the needle, and for holding the two.parts of the material
~ down when one material, as the edge of a facing, is se-
“cured to the inside of a coat, and such edge does not ex-

tend across the opening in the foot. To keep the cloth

from dragging forward, I attach an elastic leaf-spring .

detent g to the ynder side of the foot at the rear edge of
..the aperture m, 4nd curve the free-corner of the same
downwardly sufficiently. to press upon the cloth elastic-
- ally and prevent the same from movement, except when

_carried forward by the feed- wheel. Tohold theedgeofa

f:a.cmg down up onthe ¢loth at eitherside of the needle, I
prﬂwde fingers.r attached adjustably to the top of the
fooli go that they may be set at varying distances apart
- 28 ey be reqmred to adn:uf; the lateral movement of
the needle in zigzag sewing.  Each finger has a straight
) “rib which projects downwardly through the aperture m
.to the top of the cloth, as shown in Fig. 14, and they
-prevent the edge of the fabric from hftmg in the aper-
. ture, on one side or the other ‘when the stitches are
made (as along the tops of trousers’ bands) so close to
the edge of the fabric that this'edge rests upon only one
slde of the feed-wheel, and does not extend across the
aperture
the fabric down, no matter how close the semng 1s-done
10 the edge of the fabric.

.Feedmg dew,es —Figs. 7,13 and 14 show the outer end

~ of the feed-arm which is provided with two'cross-bars s

“having each a vertical slot 5 to form bearings for the
- journals ¢ of the feed-wheel. ‘The wheel has marginal

N ;;, rows of teei;h w and an intermediate smooth space w’,

u~55

which is prefera,bly made flush with the tops of the_ |
" ‘teeth, to press the cloth z: upwardly, asshown in Fig. 14.
~Ond of the ]o,urnala t is provided with 4, universal joint ¢

copnecting it with a feed-shaft ¢ which is extended

.. intothe feed-arm fram the post A of the machine, where
At 18 \ouizled to a feed-arbor T/ h.«.wmg ) r&tehet wheel
- T? thereon, 25'shawn in Figs. 1and 5. An eccentric ¥
- on the feed-shaft {}smllaﬁea t];e feed- :::1&111: u? havmg the
| _,pawl u? to turn. thﬁ feed-wheel.- | |
“+ The feed-crank - % 18 shownu,as an arm pivoted uponf
0. the feed .Lrb. T, 80 =hdt asitis ﬂacnlatud by the eccen- |

St

‘The lever-

The.e:e ﬁﬂgem can be adjusted 50 as to hold-

M.

tric y, the pawl us movés back and forth over the teeth

'of the ratchet-wheel T? intermittingly, and drwes the
feed-wheel in the required manner.,

‘The ratchet mechanism for turning the feed-arbor is
in practice made variable so as to vary the feed; but the
construction of the ratchet mechanism is immater lal to

the .present invention.

2T

The journals ¢ of the feed-wheel are pressed upwardly

by Qhe 0pp031te ends of a lea,f-aprmg W, and its periph--
ery projects above the tnp of the feed—arm through-an
opening formeéd in the same, such projection and the
spring-support W enabling the feed-wheel to yield dur:"
ing the operation of sewing, when material of greater or*‘

lesser thickness is passed beneath the foot.
The connection of the feed-shaft ¢ with the feed-
wheel and the feed - arbor T by universal couplings,

permits the feed-wheel to yield readily when pressed

79

80

downward by the cloth, &nd allows one end of the wheel =~ * '
to ‘be depreqsed independently of the other where the

sewing is done close to the edge of the cloth, and the lat-

ter therefore presses upon only' one end of the feed~
The ends of the wheel are rounded, as shown in-"
Fig. 14, to permit it to tip between the Pﬂrtltlong g:ﬂ'j

wheel.:

which form its bearings. . .

39
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The yielding support of the feed-zum permlts the lat-"90

ter also to yield, if the variations in the thickness of the' ™’

material exceed the projection of the feed-wheel from- °
the AT, | (i ,
From the above description it will be underétﬁod'f"f
that the raceway and the needle are arranged in fixed ¢
relations to one another, so that the neédle may always
- pass beneath the corner of the shutile.

ranged between the raceway and the feod -axm, and is

preferably held stationary, as shown in the- drawing,
and the feed-arm made to yleld for intr oducmg the fa,b-]-“f
| ri¢ or work-piece. R

In Fig. 7, T have shown the top of the feed-arm
curved in cross sectron and the bottom of the foot corre"
.Bpondmtrly curved at one side;
_qulred 1:0 bend the cloth for sewing in the plesent in-q

but no rldrre 18 ro-

The foot is ard' '

vention, nor is it necessary to bend the foot in conform-

ity to such aridge.

The foot is shown bent downward
at one side in Fig. 7, to clear the end of the ca1r1er'f:f1_'
which supports and moves the needle; but the foot: -
may be mad {lat and the needle-bar or table may be 'l
made flat, as shown and claimed in the co-pendmn* ap-
plication just referred to herein.

In the dmwmg, the reciprocation of the needle mﬁ.f;_;z
transverse to the feed-arm, a‘nd as the raceway 18 neces-

sarily transverse to the needle it reciprocates in a plane 1
palallel to the line-of the feed arm, with this arrange-

ment; but the relation of these parts to the feed-arm .,

may be vaned without departing from the in vention.

Where: the rock-shaft for the needle-arm has an ad—f

Justable longitudinal movement to form zigzag sutohes
and to vary their breadth, it necessitates the use of uni-
versal: couplmga upon the Lonnectmg-rod which oscil- - -

lates this shaft, and the movement of the shuttle-arm™

at right. angles ¢ the oscillation of the needle necessi-.
tates the use of universal {oints upon its connection

with the shuttle—shaft whﬂ, 18 Inade pa,rallel Wlth the -
| dJ:nr ing-shaft. -

[

125

The machme my be o;perated 101' fellmg the folds of =

seams, for joining the edge of a facing to the edge of a
pjéce of cloth as-at the tep ¢ of &;trbuﬁers waistband, and

130
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in quilting the crinoline or stiffening in the lining of
collars, or for any other purpose to which a hlind stitch-
ing machine is adapted, and can, while engaged in
making zigzag stitches, be readily changed for sewing a
straight scam or single lir » of stitches, by merely shift-
ing the pin /7 to the cenwer of oseillation of the segment

g; the needle with whatever kind of stitching always

reciprocating in the line of the seam and not transverse
to the same, and taking positions in two parallel planes
alternately, when making zigzag stitches.  The width
of a zigzag seam with-this construction is governed
solely by the reciprocation of the rock-shaft G and thus
dilfers widely from those in which the needle operates
transverse to the line of the seam and in which the
width of the scam is produced and governed by the
penetration of the needle into the cloth.

With a transverse movement of the needle, such as
has commonly been employed, a ereater width of seam
can.cnly be sccured by penefrating the cloth to a
greater “depth which is of course prohibited in SCWIng

- thin materials, whereas, the present construction. can

29
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form a zigzag scam of any width upon material of any
thickness. A wide zigzag seam can therefore hea made
upon thin materials; where it is desired to ornpainent

the surface and display colored threads thereon, or a
VEry narrow zigzag seam can be made upon thick mate- .

rial, and unite the Jayers together, which is impossiblc
with thin materials if the needle operates transverse to
the seam, O | | . ;

50 far as I am aware, my present invention is the first
In which a reciprocating shuttle has been used inform-
- Ing zigzag stitches, and as a reciprocating shuttle clears

the nceedle - thread in a different manner from a ro-

tary shuttie, it enables me to operate twice as fast as if Q

rotary shuttle were employed to torm the stitch.

Having thus sct forth the nature of the invention
what is claimed herein is: o |

1. In a Dlind stitching machine, the combination, 'with
the 'fl'nmnhﬂf the machine having a post, a goose-neck and
a head carried thereby of a feed-arm pivoted upon the POSL
and projected beneath the head :and rounded or sloped
taward the oppogite sides beneath the head, with an aper-
ture having a toothed feed-wheel projecti therethrough,
a foot held stationary upon the head wifls aperfure over
the feed-wheel, means for pressing the feed-arm toward
the foot, a needle-har upon the hend carrying a curved
needle, means for oscillating the needle transversely to
Lhe Teed-arm and hin;‘:nntiﬂ}ly to the feed-wheel g0 as to
enter and emerge from the eloth upon the same side, the

racewny I' eurved in a vertical plane and supported upoHn
the hiead above the foot contigunons to the path of the

needle and {iransverse fo the smme, n shuttle movable i
Lthe racewany with § sint adjacent +o the pitth of thic necdijo,
amd menns for reciprocating the shuttle, all of sueh TS
excepting the feed-arm and  fead-wheel being gustained
upon the head in o working relation {o one another,
v}

with fhe head of (he machine, a feed-nrm below the same
with feed-wheel having a contral smooth spitee hetween
marginal rows of (eelh, means for rotating the feed-whoel
and a needle-har with needle oscillated above the arn,

dJangentinltly lo {(he periphiery of the rfeed-wheel of a sl tia

and enccwayd supporied vpon the heid transverse to {he
path of {the needle, o fool arvienged between the racoway
and the feed-arny, and havine an aperture for the tangen-
tinl movement of (he needie throngh  the fabrie, and
ineers Seanred adjustably upan the foot wilh Hanges pro-
jocted Through the aperture lowsrd (hoe i'vmléﬂ.rn‘a, to hold

e Tabrie downward elose (o {(he path of {he needle,

)

oot Bl sificehing sewine mutehine, the combination.
with the Liead of (he netehine, o feed-arm below 1he same

2. I'm a blind siitchine sewing naehine, the combination,

[

i

859,376

with feed-wheel having a central clearance space hetween
marginal rows of teeth, and .a needle-bar with needie
oscillated transversely above. the arm, of a shuttle and
ceway  suppotrted upon the liead tra'n_sverse to. the path

of the needie, a foot arranged between the raceway and.

tho feed-arm, and having an aperture for the tangential
movement of the needle through the goods, pressers se-
cured adjustably upon the foot with flanges projected

through the aperture toward the feed-arm, and a leaf-
spring detent upon the under side of the foot projected

toward the pressers to hold the fabrie elastically upon the
feed-arm., - | - "
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4. In a blind stitching sewing machine, the combination, °

with the head of the machine, a feed-arm below the same
and a needle-bar with curved needle oscillated transversely

above the arm, of a.raceway divided at the middle nnd ar-
- ranged above the path of the needle with one corner con-

tigunous fto such path, and a shuttie fitted to the raceway
and tapered at Doth ends toward such corner, whereby it

s adapted to engage g loop of the needle-thread at such:

corner when moved in either direction. .

0. In'a blind stitching machine, the combination, with
the head of the machine and a feed-arm below the same, of
a needle-bar upon the head with means for oscillating it
transverse to the feed-arm, a foot held stationary upon
the head between the path- of the needle and the arm, a
raceway “supported upon the head above the foot con-

| tiguous to the path of the needle and transyverse to the

sanle, a double pointed shuttle movable in. the raceway

. With point adjacent to the path of the needle, and means

fea reciproeating the shuttle in the raceway half as often
as the needle-har, N |
6. In a blind stitching'm:mhine, the combination, with
the head of the machine and a feed-arm Delow the same,
of a necedle-Dar upon the head with means for oscillating
It transverse to the feed-arm, a foot held stationary upon
the head Delween the path of the needle and the arm, an

open channél raceway curved in a vertical plane and sup-
ported upon: the head above the foot contiguous to the
path. of the needle and transverse to the same, a donble
"pﬂin,tm] shuttle mévable in the raceway with corner aod-

jacent to the path of the needle, a shuttic-arm movable in
a vertical plane and pivoted upon the head concentric with
the curve of the raceway and provided with a shuttle-
carrier adapted to embrace the opposite ends of {he shui-
tle, and means for vibrating the shuttle-arm half as often
a5 the needle-har. . | ‘
- 7. Tn a blind-stitching machine, the combination, with
the frame, goose-neck, head, and a driving-shaft extended
itto the head, of o feed-arm jointed to the frame and DIO-
Jeeted Delow the head, a feed-device carried by the feed-
arm a fToot sustained npon the head with aperture for the

tangential movement of the needle, a raceway sustained

upon the head above the foot with shutile mavable there-
in parallel to the feed-arm, an oseillating needle-bar carry-

ing a needle through the foot-aperture transverse to the

raceway. and tangentially to the feed-device and having
a pivor-shaft parallel with the feed-m'm,h connections from
the driving-shaft to the pivot-shaft to oscillate the needle-

arm, and a cam rotated by the driving-shaf! with conngoe-

Lions for reciproeating the pivot-shaft longitudinally inter-

- mediate to the movements of the shuttle to form wignas

stitehes with the needle,

5. In a blind stitching machine, the combination, with

the frame, goose-neck, Ihead, and a driving-shaft extended
into the head, of a-feed-arm_ jointed to the frame and PLo-
jeeted below the head, a feed-device earried by the fecd-
arm a foot sustained upon the head with aperture for the
tangential movement of the needle, a raceway . shistained

~upon the head above the foot with a shuttle therein mov- -

able in a plane parallel to- the feed-arm, an oseillating
needle-har arrying  a needle {hrough the Toot-aperture
t:':nmu{:r'ﬂu to the raceway, and tangentially o .the feod-
device and having a pivot-shat. parallet with the feod-
arnt, connections from the driving-shaft lo oscillate and
reeiprocate e pivot-shaft of the needle-har for mziking
zigzags stitehos, o vibrating-arm for 1*(1{=i1n-:jvﬂ ting the shut-
tle,-and  ac shuttle-shaft geared to the driving-shaft (o
roiate at one-halt its spead and connecte! ) the shuttle-
irm to oscillate the shuttle,
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9. In a blind stitching machine, the combination, with
the frame, goose-neck, head, and a driving-shaft extended

into the head, of a feed-arm jointed to the frame and pro-

jected below the head, a feed-device carried by the feed-
arm, a foot sustained upon the head with aperture for the
tangential movement of the needle, a raceway sustnined
upon the head abhove the Toot with a shuttle therein mov-
able in a plane parallel fo the feed-arm, a shuttle-arm piv-
oted in the head, a shuttle-shaft geared to the driving-
shaft te rotate at OnE; half its speed and connected to the
shuttle-arm to vibr .ITE the same, an osciliating needcle-barv
carrying n needle through the foof- -aperiure transverse to
the racewny, and tangentially to the feed-device and hav-
ing a pivoi-shart parallel with the ieed-arm, a eam rotated
with the shuttle-shaft with connections to the pivot-shaft
to reciproeate the same to vary the.path of the needle in
making zigzag stitches, and connections from the driving-
shaft to the pivot-shaft to oscillate the same and recipre-
cate the needle.

10, In a blind stitehing machine, the compination, with,
the framre, goose-neck, head, and driving-shaft extended,
into the heui ol a feed-arm jointed to the frame and pro-
jected below fthe lhead, a feeding device carried by the

Teed-arm, a foot sustained upon the head with aperture for

the tangentinl movement of the needle, a. raceway sus-
tained npon the head above the foot with shuttle movable
in & plane parallel to the feed-arm, an oscitlating needle-
har carrying a needle throngh the foot-aperture transverse
to the raceway and tangential to the feeding device with
connections t2 the driving-shaft to oscillate the needle-bar,
a shintle-arm with means for vibrating the same to recip-
rocate the shuttle, a cam upon the driving-shaft above the
needle-har, a take-up lever pivoted upon the cam and ex-
fended over the same and downward toward the needle-
bar, a thread-guide upon the lhiead to receive the thread
from the spool and deliver it to the take-up arm, and an
ear upon the needle-bar with hole to receive the thread
from the take-up lever and deliver it to the needle.

11. In a blind stitching machine, the combination, with
the frame, goose-neck, head, and a driving-shaft extended
into the head, of a feed-arm below the head, an oscillating
needle-arm carrying a needle contiguous to the roceway
and hawng & pivot-shaft parallel with the feed-arm, means
for forming a stitch with the needle, connections to the
driving-shaft to oscillate the pivot-shaft, and a grooved
segment with connection to the driving shaft to be oscil-
lated thereby, a pin adjustable in the segment, and 2 link

connecting the pin with the pivot-shaft to reciprocate the
salne for making zigzag stitches.

12, Tn a blind stitching sewing machine, the coimbina-
tion, with the frame, goose-heck, head, and a driving-shaft
extended into the head, of a feed-nrm helow the head, an
oscillating needle-arm carrying a ncedle contiguous to the
raceway and having a pivot-shaft pmallel with the feed-
arm, means for forming a stitch with the needle, connec-
tions to the driving-shaft to oscillate the pivot-shaft, and
a deecment with g.%;runve extended transverse to its axis, and
conpegtion with the driving shaft to he oscil-
lated thereby & pin adjustable in the segment from the

axis of the same.ro any outer point, and a link connecting

the pin with the* pivotishaft, whereby the pivot-shaft may
be mwpracnteﬂ fhrr making ?l”zf'"l“' stitches, ¢r held station-
ary lgnﬂltudmallﬂ for sewing 1p a “Silﬂ.l"l]t 1}11&

13. In g b],im} stitching sewing IIl'lChlIlCi, the combina-
tion, *mth 2 F.’felx <irm and a
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shaft and geared thercto,

™

centially above the s ﬂl‘ﬂﬂ of hemmﬂs in the feed-arm and
a feed-wheel journaled movably in the bearings below the
needle, and having marginal rows of tecth with smooth in-
termediate spnce flush with the teeth, to support the fab-
ric close to the path of the needle. |

14. In a blind stitching sewing machine, the combina-
tion, with the frame,- goose-neck; hond and driving-shaft

extended into the head, of a teed-mm -a foot, raceway and

shhuttle, an n%m]lutm” needle- arm carrying a needle trans-
verse to the raceway and having a pivot-shaft parallel
with the feed-arm, a cam with connections for reciproeat-

‘ing the pivot-shaft to form zigzag stitches with the ncedle,

a crank upon the driving-shaft with spherieal erank-pin, a
crank upon the needle-arm with spherical crank-pin, and a
connecting-rod having spherieal bearinegs fitted to said

“erauk-pins for oscillating the needle-arm in different IHHI+'

tions of the pivot-shaft. .
15. In a blind &tltﬂhlﬂ{.’,‘ sewing machine, the combina-

tion, with the frame, goose-neck, head and a drvivine-shaft

extended into the head, of a fecd-arm, & foot, raceway and
shuttle, a needle-arm carrvying a ncedle transverse to the

raceway with connection to the driving-shatt for oscillat-
Ing it, a shuttle-arm with pivot at one side of the driving-
shaft transverse to the same with. carrier upon its end to

reciproeate the shuttle, a shuttle-shaft below the driving-

cranks upon the shuttle-shaft
and upon the shuttle-arm with crank-pins which stand at

right angles to one another, and o rod and universal joints

connecting the same to such (l.ml».. -pins, ag and for the
purpose set forth, -

16, In a blind stitching sewing machine, the combina-
tion, with the frame, goose-neck, head and a fll'ivih'f‘fshaft
extended into the head, of a feed-arm, a foot, raceway and

double-pointed shutfle, a necedle-arm carrvying a necdle

trausverse to the raceway with connection to the driving-
shaft tor oscillating it, a shuttie-arm pivoted to vibrate
at onc side of the driving-shaft, a shuttle-shaft Lelow the
driving-shaft, gearing to rotate the same at one-half the

speed of the driving-shaft, and connecetions from the shut-

tle-shaft to the shuttle- mm to na-.ulmte the same and the
shuttle,

17. In a hlinﬂ stitching machine, the combination, with

the frame, goose-neck and head, of a foot supported adjust-
-ably upon the head, a needle with means for oscillating

the same ahove the foot, a feed-arm movable to and from

| -the foot with aperture for a feed-wheel below the foot, a

feed-wheel projected  through 'suech aperture and having
marginal rows of teeth with a central smooth space flush
with the tops of the teeth, and Ineans for Lutating the
wheel within the aperture. :
18. In a blind stitching machine, the cnmbinatmn with
the frame, goose-neck and head, of a foot supported dad-
justably upon the head with aperture for the engagement
of the ncedle with the cloth, a needle with means for os-
cillating the same, a feed-arm with feed-wheel movable to

and from the aperture in the foot, and fingers secured upon,

the foot with flanges projected through the aperture to-

ward the teed-arm, and adjustable close to the path of the

needle to hold the fabric downward in said path.
In testimony whereof T have hereunto set my hand in
the presence of two subscribing witnesses.

JOIN E. FEFEL.
Witnesses :
L. LEE,
TIHOMAS S, CRAN.
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